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GUITAR AMPLIFIER 

)OUBLE-SIDED 

BLUEPRINT 
10 10 BUILD THIS 

GUITAR AMPLIFIER ALSO Q SIMPLE 
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PRACTICAL WIRELESS May, 1964 

DCO! SOLDERING 
EQUIPMENT 

for 
2/Witstel/Ltson, Ltd 

ELCOT LANE TOTAL PERFORMANCE 

MARLBOROUGH WILTS 
TELEPHONE: 657 and 658 

WIDE BAND 

UHF AERIALS 

forBBC2now 
and ITV 2 

FIVE STAR QUALITY AERIALS 

* Anodised elements for protection. * Modern 
plastic moulding techniques used for convected 
reflector and parasitic elements giving longer 
life. * Staggered spaced elements for maximum 
performance with all channel band width. 
* Multi- element reflector giving high back to 
front ratio * Maximum efficiency of matching 
by using laboratory developed collector plate - 
without any other matching device. 

Model Description Gain 
Dd R at 

DB 

Retail 
Price 

OF /H3 3- ELEMENT, HEAD ONLY 
with CLAMP 

70 180 3116 

OF /H5 5- ELEMENT, HEAD ONLY 
with CLAMP 

825 195 3616 

OF /H7 7- ELEMENT, HEAD ONLY 
with CLAMP 

105 245 411- 

OF /H10 10- ELEMENT, HEAD ONLY 
with CLAMP 

12-5 26.0 471- 

OF /H12 12- ELEMENT, HEAD ONLY 
with CLAMP 

13.5 28.0 511- 

OF /HI4 I4- ELEMENT, HEAD ONLY 
with CLAMP 

15-0 29.0 551- 

OF /H18 18- ELEMENT, HEAD ONLY 
with CLAMP 

16.25 30.0 701. 

OF /H22 22- ELEMENT, HEAD ONLY 
with CLAMP 

17-0 31.0 851- 

PLEASE STATE LARGE OR SMALL CLAMP REQUIRED 

A COMPLETE 
RANGE OF 

EQUIPMENT 
FOR THE 
RADIO AMATEUR 

ILLUSTRATED 
List 64. 
á" DETACHABLE BIT 
IN 
PROTECTIVE SHIELD 
List 700 

BRIT. & FOR. PATS. 

Sales & Service 
APPLY DIRECT FOR CATALOGUE 
TO 

ADCOLA PRODUCTS LTD., 
ADCOLA HOUSE, 
GAUDEN ROAD, LONDON, S.W.4 
Telephones Telcg -ams 
MACaulay 4272 & 3101 SOLJOINT LONDON SW4 
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May, 1964 

EKCO L.O.P.T. Unused replacements 
for Perspex cased í9a4/7 ..ieis, 

complete with E.H.T. revs. 39/_ unrepeatable. J.7 
CO -AX, low loss, 6d. yd., 25 
11/6, 30 ide., 22/ -, 100 gds., 42/6. 
Co -an Plugs, 1/3, Wall outlet hoses 3/6. 

SPECIAL C.R.T. OFFER 
Due to h tige Sulk Special Purchase 
we are offering MW 31 -74 Tubes at 
the unrepeatable price of 29/ -, MW 
36/24 ditto, 39/.. P.P. 1210. The 
above are guaranteed for S months. 

LOUDSPEAKERS. 30 Top Makes 
6gí7 Sin. . 7/6 8/6 Bin. î x 4In. 

CONNECTING WIRE 
P.V.C. Bright colours. Five 4/. 25ft. roils only Y 
3 VALVE AMPLIFIERS 
Kit of new parts, consisting chassis 
mains and output transformers, valves 
(l'6l, 606G, 6X501 and all components. 
With full instructions for making high 
gain amptilìer with separate base and 
treble controls, negative feed. 2x1 /_ 
back, etc. Truly unusualvalucat .7 

MAINS TRANSFORMERS 
Excellent Quality Guaranteed. 
Upright mounting 250 -0 -250 V 
60mA, 6.11V, 3A (80mA, 12/8 9/6 Ditto semi. shrouded 9 /8. 

13 CHANNEL T.V.s 
Table Models- Famous Makes. Abso- 
lutely Complete. 'these sets are un- 
equalled in value due to huge purchase 
direct from source. They are untested 
and not guaranteed to be in working 
order. l'arr. etc:. 15/ -. 

321a. £2.19.0 1410. £4.19.0 
LEAK AMPLIFIER SNIPS 

Due to a lortunate purchase we are able 
to make the following unrepeatable 
offers. All amplifiers have line matching 
Output Transformers (Transformers to 
match these Amplifiers to 150 Speakers 
can be supplied at 22/6 each). 
TL /12 WATT (slightly used) £10 
TL /25 WATT mewl £15 
TL /50 WATT (slightly used) £18 
Pamphonic 80 watt Amplifiers, 
complete with pre -amp £29 
(Note -These Leak Amplifiers all have 
the added facility of volume and tone 
controls so that they can be used without 
a pre -amp. it very high gain is not 
required,. * BULK BARGAINS * 
12 POTS. Popular values. 56 
'2 Meg. Proceed, mired, pre- 4/6 set, king sp, witched. l..'. 
CONDENSERS. 25 Mixed, Electrolytic. 
Many popular axes. List 10 /- Value £5. Our Price 

100 RESISTORS 6/6 
Excellent. Sizes 1-3 watt. 

100 CONDENSERS 9/6 
Miniature Ceramic and Silver Shea 
condensers, 3 pP to 5,000 pP. 1.181' 
VALUE OVER e5. 

25 TAG STRIPS 4;- 
4, 6, n way rte. Unused. 

100 HI STABS 
1% to5,'01000 to 5M f2 

9/6 

PRACTICAL WIRELESS 

TRANSISTORS 
GUARANTEED TOP QUALITY 

Huge reduction. Red Spot 
1 

in 
Standard L.P. type now only 
White Spot R.F 2/_ 

Mallard Matched Output Kite 12/6 
(00111/an,12- OU41s) / R.F. Kits (0044, 0045 12). 12/6 3 transistors. 
AF114 8/- 0C44 5/6 
AF115 7/S 0045 5/6 
AF116 7/6 0072 5/8 
AF117 7/- 0081 5/6 
AF127 9/8 OC81D 5/6 
0C28 12/8 OCR 6/- 
OC36 14 /- OC170 8/6 

00171 8/6 

GERMANIUM DIODES 
General Purpose miniature detector, 

8d or 8/8 doz. 

Gold Bonded highest quality, Indi- 
vidually tested. 

1 
/ 

9/8 doz. 

SILICON RECTIFIERS 
Guaranteed perierniauee. 'Top Make. 
Tested 250V working. 
1(10mÁ O 9 2ItimA 7 6 1310e 916) .7 (3 for 19/8) 

NEW SHOP 
SOUTHAMPTON 

Now Open in Large Premises 

WE LOOK FORWARD TO 
OFFERING YOU A FIRST 
CLASS SERVICE. Please note 
the address, 

72 EAST STREET 
(Tel. 25851) 

With widest Stocks, Keenest 
Prices: T.V.s, Radios, Valves, 
Transistors. Hi -S Equipment, 
Loudspeakers, Aatoohaugers, 
Cables, Components, etc. 4/ -. 

4 watt AMPLIFIER 
excellent amplifier with high gain 
preamp stage. 10F3 driving 10P14 
output stage. complete with Bin. 
speaker. In attractive 2 -tone ease. 
Tone control negative feed -back. 
ready tor immediate use, indivi- 
dually tested. Amazing volume and 
clarity. ideal for guitars, record 
players, p.a. in small halls, baby 
alarms, etc. Easily worth £5. Our 
price whilst stocks last. 476 Carr., Packing. etc. 4/-. 

ENQUIRIES WELCOMED 
Quantity Prices or Quotes for items 
not listed. particular,y rare value,. 
TELEPHONE C.U.D. ORDERS 
DISPATCHED THE SAME DAY. 

Tubes 
Carr. & Ins. 12;6 

HIGHEST QUALITY - 
COMPARE OUR PRICES 

G UARANTEED 
B Months 12 Months 

MOST MOLLARD, 
MAZDA, COSSOR. 
EMITRON, EMI - 
SCOPE, BRIMAR, 
FERRANTI TYPES. 
PROCESSED IN 

OUR OWN 
FACTORY 

12. 
14in. 
15-17in. 
21 in. 

£2. 0.0 
£2.10.0 
£3. 5.0 
£3.15.0 

£3. 0.0 
£3.10.0 
£4. 5.0 
£5.15.0 

HEW TYPES 

MW 31/74 
£3.15.0 
MW 38/24 
£4.15.0 
CRM 172 
MW 43/84 
£6.0.0 

1 

GUARANTEED 

*VALVES* 
by return of post 

THE MOST ATTRACTIVE COMPETITIVE VALVE 
LIST IN THE COUNTRY 

All valves are new and unused unless otherwise advised 

POST 
1 Valve lid., 2-11, 1 / -- 

FREE for 12 or more 
valves. 

3 MONTHS 
GUARANTEE 
In writing with 

every valve. 

FREE TRANSIT IN- 
SURANCE. Satisfaction 
or Money back Guaran- 
tee on Goods if returned 

within 14 days. 

0E4 4/6 6K7G 2/- 2001 819 DL75 6/- EY88 6/6 8172160 4/6 
1A7GT 9/8 6E7GT 4/6 20F2 9/6 DL82 9/- EY88 8/- T41 8/9 
1C6GT 716 OKSG b/- 20L1 15/- DL92 51-.EZ40 5/6 TDD4 7/- 
105 7/- BKBGT 8/3 20P1 9/8 DL94 8/8 EZ41 5/9 014 7/6 
106 8/9 61(25 8/8 20P3 11/- DL98 6/-!EZ80 5/8 U18 718 
1H5áT BI9 BLl 9/8 20P4 15/- EAfiO 1/SEZ81 4/8 U22 8/9 

8L8 7/8 SOPS 11/6 EABC80 6/-,FC4 8/- 024 1218 
BLBG 8/6 25A8G 8/- EAC91 4/- F W4/500 7/- U25 B/- 
6L18 7/9 25L6GT 81- EAF41 6/9 GT1C 12/S 1126 7/- 
6L19 12/6 25Y5G 8/- EAF42 8/3 GZ32 10/-1731 7/- 
6LD20 7/9 25Z4á 7/. EB34 9d, GZ34 9/- 033 13/- 
6N7 7/8 25Z5 81- EB41 5/- 11K90 9/8 035 12/6 
BP1 918 S5Z6G 8/- EB91 2/- HL41DD 8/- II37 28/- 
BP25 8/e 27SII 17/8 EBC33 4/9 NH309 19/- IIb0 4/9 
6P28 9/9 30C1 6/- EBC41 6/- EVES 9/- 052 419 

EBC81 5/6 KIM 619 1176 4/- 
EBP80 618 KT33C 3/8 II78 4/6 
EBF83 7/8 KT9S 14/- II107 1216 
EBF89 8/9 KT44 8l- II191 91- 
EBL21 11/- KT55 1718 U281 816 
EBL31 17/8 818 0282 141- 
EC5S 4/9 KT63 4/6 0301 12/- 
EC91 4/8 E166 12/- 0309 6/8 
ECU 8/8 KT76 8/6 U329 8/- 
ECC31 7/6 KM 19/- U339 11/e 

0404 6/- 
U801 17/S 

ECM 9/- KTW83 5/- IIABC80 5/- 
5/- BTZ83 11/- UAF42 8/- 
818 L83 UB41 7/- 
4l9 LN162 8/6 1111 818 
419 1üD14 7/- UBC01 81- 

6/301.2 9/- UBFSO 8/6 
8A6 3/5 6X50 5/- 42 818 ECCBS 4/3 N37 1018 

UBF89 / 
BA7 bi_ 6X5GT 5/6 5025 7/9 ECCS4 8/8 N78 13/- 
6A8G 51-17B8 91- SOCS 818 ECC85 e/- 2108 13/- UBL21 9/- 

- 

BABGT 1218'.7B7 5/6 50L8GT 8/- ECC88 1118 N152 8/3 0008 el- 
SAC? 31-17C5 7/- 53KU 9/6 ECF80 8/- P41 316 1:113C1284 9/- 
6AG6 2l9 706 7/8 618T 17/8 ECF82 7/- P81 2/9 UCCS5 6/6 
SAG? 6/9'7 
6AK5 413 7 R7 32/- 
BALG 31317S7 8/9 
BAMB 3/- 7Y4 4/6 
6AQ5 5/_,754 5/. 
6AT8 51- 8E3 3I- 

1LD5 3/8 
1LN5 4/- 
1N5áT 8/9 
1R5 5/6 
1U5 8/- 
184 /8 
125 8/9 
1T4 3/ 
2D21 5/6 6Q7á 41- 30C16 O/S 
2A4 4/- 6Q7GT 8/-130E5 10/8 
SAS 8/- 6117G 9/-I30FL1 10/6 
3E18 4/- BSA7 619 30L1 5/- 

3S4 51-6SG7 
4/9 30P45 198 

394 5/-.tl3R7 3/- 30P12 7/- 
5R4GY 8/-, 6537 6/- 30P19 14/- 

5U4á q%_'89K7 6I-NEU 10/8 

5V4G -16I8SL7GT 5/9 30PL13 12/8 

5Y3á 4/9 88N7GT 4/8 30P1,14 12/3 

6Y3GT 41-;88Q7 5/935C5 8/8 

SY4G 916'SS87 8/835LBGT ./- 
5Z4 el- T 16VBG 4%8 36Z4GT eh ECC40 5240 
5Z4GT 9Ì6i6V86T 8/- 35Z6áT el- ECC81 

UCII21 8!6 
UCH42 
IICH81 

^I- 
7/- 7/8 

618IICL82 81- 

119 0 413 16016- 

OIIF4E 
-l- 13I8 F80 e/- 518 UF85 71- 

101- UF86 121- 
UF89 5/6 

IB UL41 10 8I8 UL44 14/- 
S/3 UL46 e/- 

61SPT 11/- ECH21 11/- PABC80 7/- UCF80 8/3 
2BT 13/6 

76 4/8 

SO 61- 
83 9/6 

ECH35 6/- 
ECH42 8/- 

H1 e/- 
ECH8EC83 6/- 
ECL80 8/- 

6AUtl 7'-.10C1 9/- 185BT 19/6 ECL82 7/8 
öAVtl 5{9 lOCB 16/- 185BTA1918 ECL83 10/- 

PC88 
PC97 
P 
PCC85 

CC84 

PCC88 
PCC69 

ECL68 10/- 
PCC189 

6B7 Si610F1 ^/8 8071A) bl- KM 
6B8G 3/- 10F9 10/8 807E 4/9 EF22 6/- PCF82 
()BA6 419115818 10/- 813 49/- EF38 31- PCF84 
üBEtl - lOLDll 14/6 832 141- EF37A 6/- PCF88 
üBGüG 15/51-I 1OP13 12/8 866A 12/6 EF39 3/3 PCL82 
68H8 5/- 10E14 9/8 954 3/9 EF40 9/- PCL83 
6B36 51-110P18 -/- 955 2/3 EF41 6/9 PCL84 71- IIL84 

7I- BBR7 8/5'.12A8 E/- 958 El- EF42 4/8 PCL85 '/6 UM80 9/6 6BR8 9161.2AH5 9I- 1525 5/6 EF50-BR116 PCL88 9/- URIC -/B uBW6 91- 12A118 11/- 5763 7/- EF50(A) 2/8 PEN25 3/9 UUB 8/6 68W7 51-112AT 8/8 9001 218 EF54 3/3 PEN45 8/8 UU7 9/G 
604 2/3 12AT7 516 9002 4/9 EF80 3/8 PE248 4/e UUS 111- 605 E/6'12AU6 9/- 9003 519 EF85 6/- PL33 8/6 UY1N 101- 

(WM 3/6 12AII7 8/- ATP4 2/6'E88S 8/- ELM 8h UY21 8/- 
5C9 11/- 12AV6 8/3 AZ31 el-IÉ91 

3/- PL81 1618 QY41 5/6 üCDBG 1518 12AX7 8/6 A241 7/-, UY85 5/- 
üCH6 616 122A8 7/- 236 9/3 EF92 3/- PL82 5I8 
BD2 31'3 128E8 818 C1C BI-EF183 8/- PL83 6/- 

VP23 El- 6D3 916 12BH7 8/9 CCH35 12/- EE184 8/- PL84 8/e 
VP41 5/ö 606 31- 1203 5/8 CL33 9/- EK32 7/8 P1.820 8/3 
VR105 8/- BF1 4/9 12E1 17/8 CY31 7/8 ELSE 3/9 P%44 S VR150 8l- SF6 7/6 18H8 119 D77 3/3 EL33 61- 

6F13 4/3 121501' 3/3 DA30 1118 ELIO 10/- PX25 8/- W:8 3/- 
BFBG I/O 12370T 8/- DAC32 9/9 EL35 8/- PY31 8/- W81 7/3 
6F14 9/6 12270T 418 DAF91 4/6 EL38 12/8 PY32 10/- X83 816 
6E15 9/6 12E8 9/9 DAF98 6/- EL41 7/3 PY33 10/- X65 11/- 
6F19 6l- 12K8GT 9/6 DF33 8/9 EL42 8/- PY80 816 X88 7/9 
6F32 419 12Q7GT 4/6 DF91 81- ELS1 8/9 PY81 4/9 XS1M 9/- 
6E33 4/- 186A7 6/3 DF98 SI- EL64 4I6 PY82 5/- Y63 e/- 
6H6 116 12SG7 416 DF97 7/6 EL85 919 PY83 5/8 Z63 4/9 
635 4/3 128117 3/6 DH83 b/S EL88 7/- PY88 818 ZBB Sltl 
035G 3/- 12837 5/6 D1176 4/6 EL95 b/- PY800 e/- 
635GT 4/3 12SK7 2/9 DK32 9/6 EM34 8/9 PY)101 6/6 
öJ8 2/8 128N7GT819 DK91 5l6 EM80 816 PZ30 9/8 
837 8/6 128Q7 7/6 DK92 8/8 EM81 8/6 R19 9/8 
6,170 4/9 13D3 6/6 DK98 8/6 EM84 8/- RL18 11/- 
MGT 7/6 1487 14/6 DL33 7/6 EMBS 8/- SP41 2/3 
6K60 6/- 19AQ5 7/9 DL35 7/8'EN31 16/- SP61 2/- 
6E7 5/9 19E118 14/- DLO 9/- EY51 7/- SUES 18/- 

P,wl: 2 It,c. 2 /_, 4 lbs. I/O, 7 Ibs. 3/8. 13 Ihs, 4/ -, etc. (('.0.11. 2/. extra,. ALL ITEMS LESS 5 °5 AND POST PREF, IN DOZENS. 

TECHNICAL TRADING CO 

3ETAIL SHOP A\D NEW HI-FI ROOSS 

350 -352 FRATTON ROAD, PORTSMOUTH. (_Ten' 

ALL 11fÁí1, ORDER, RETAIL, ß1h1' AND HI FI ROOM 
II -12 NORTH ROAD, BRIGHTON. Tel. 67999 
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2 PRACTICAL WIRELESS May, 1964 

FANTASTIC BUY ! 
STEREO DYNAMIC 

MICROPHONE. MODEL SM.D 100 

A tidy revolutionary ne. ? 

stereo d ami. microphone, 
5 

Ideal 1 the tape recording 
and .11 enth0 last who has 
ail yr fric quality and ochre. § 
Brief spa bu -I Frequency 
rrepouxe 60- IS,n00 clay Output 
uupedauce 006 ohms. Semi- 
tivlly: Ood B. Size: a;in. 
high. Mike ike dia. Baie 
4lln. die- Mike can he 
removed from table & - 
stand and used with door 
stand e desired. Supplied 
complete with table 
stand and IOft. m 
screened lead display 

tom 9 Gris a PRICE S.A.E. for leaflet. 

4- TRANSISTOR 
PUSH -PULL °NQrISOU 
AUDIO 

FIER w <;: 

Model f . F 
EG,2004 

- *'' 
- 

Not a kit- a I 

Ludt mini iu ampli- 
het incorpora tin, 

rn Put and cuti 
cowl 

t >. 4 i roll 
batter. anal, cowl li Power) sp A 1 volume 
control con n...Ji i leads. The t mein; pli 
her ever produced. Complete with fail destructions 
and circuit diagram. Ideal rot. making powerful 
transistor radina. tape recorders, baby alarma, 

players, intercom etc. Most be heard to 
br appreciated. 4fa I 

ONLY !!!. VV 

W D f /an Fair 
'TRANSISTOR' 

: _ RADIO 
swueveur 
0404137i, , ` 1/ ( ill 'r- 

)S! / With the i/ RAN 
NOW / 7" RADIO 
ONLY 24 6 f1 AMPLIFIER 

Ureigt ' I i r it h transistor radios, eater adios. 
cm rai iced. rs where quality' rep...Maim of 
e'mnd required. Plug. Otto earpiece output socket 
of nearly all miniature sets. The cabinet Is finished 
Ín belge WOW. with couletoPorat - ioW barns" et 
each end. Complete with PAL extension cord fitted 
with miniature plage, i divtdually dartoced and 
guaranteed. dice: 911n. 1 Pin. diameter. 

NEW! PUSH BUTTON PORTABLE 
TAPE RECORDER . ' t 

n x.r 

ttaq 
gi I I Ii t 

. 

_ 

ye t 
;.. 

, 

MODEL ON 406. 
The tat,,, m ,e,,sto port Or .ordre ¡lice,. 
poretmg 4 transistor amplitler twor motors, &dins- 
table speed 'uetrol, twin track m cording, 
_Ils. dyumI .peaket. simple push button atop. n 
Recorda Play and rewind controls. Volume uuntrol. 

case with carrying handle 
and lead. Complete with enwte control microphone, 
200 ft. of tape. Earphone. Batteries and instruction 
hunk. 

PRICE 10 Gns. 

big 

DM.814, 50K DYNAMIC 
SUPER SENSITIVE DESK 
OR NECK MICROPHONE 
Never before such high muait° 
wt such law price. Complete 
with Cavalier cord and desk 
"t awl. Light weight. PRICE 
451 -. Complete in presentation 
pack. 

AMT.3I 3- TRANSISTOR SUB- 
MINIATURE ,' -_ 

AM TUNER 
r ovens full 1 1 y. t I -I 

4 irae I t and 
I Os, ForrIte rod 

1 onp,eI sly wit, I suicide', 
circuit l un printed t W 

w 

11141114011. complete with ilis ... :.;c 

ntruutlon". 841 
Price 

CT.10 HORN TWEETER 
true high ndelitp 

reprmlunuun m flic 
upper middle and top 
irequeney rangez In 
tonal mutt speaker 
I tallatiom. Pressure 
pit type utilising a / spun aluminium dim 

phragm. Olrtput 10 
watts. Frequency tea- 

- pouce 1500 -1800 c.o.s. 
Impedance D I ohm. 

Finished lu matt black, flanged 
.,rid drilled for baffle mounting. /6 

PRI('F. 

sstseeftewtswbeesesswessswessegewswiststeswetweswewseweess 

H402 ULTRA SUB -MINIATURE 
TRANSISTOR COIL SET Smallest 
gang varbuble condenser i 1eln. square rn. 1 

x I.F.s 1 U t 'oil Ii 1 
x h high. Ferrite 

rod with Ii w I ready wood 411 I 

plied with ruggested n tramistor all circuit and 
parts Mt. MeSched COHN shielded and Impregnated 
high Q 453 Reis, all slug tuned. Timing dial and 
knob flu tek n "Daft ONLY 24/0 complete. 

UD,19HL UNIDIRECTIONAL 
DYNAMIC MICROPHONE 

,'3 
:. '' 

a I. 
.,,,lu,ne 

,salt 1011, 1 te"ig 'l 1 ii i 1 
i professional and e1husmet the last 

d uu uuidlrr, fieual "ertormanvr 
Designed t vide the speed nOupoucnl Irone 
t6 periphery. thus ehmlualing ell petvinun 
common midirectionM design defects. Excluait 
ratures Include high sensitivity and exrtllent 

frequency characteristics a,hleved by use of an 
aluminium wire VOik, 0011. ich stability by e 

of polvatei film for th. Lliaphramn. Extremely 
sect -ve in mil 1 g feel 1 k I 11 

limai high and low i p, i swivel adapt,. aa,I 
shielded cable. PRICE. 014.14.0 

TAPE 
* * 

'Loopictcly 
ininiatio-e 
"raine 
stage 
only 

und 
gold 
snap 
with 
microphone-speaker. 
usl 

MINIATURE PORTABLE 
RECORDER MODEL TC.60 1 

Fully tranatetorised HI FI SPEAKER 
MODEL C.R. 12AE. Twoway true Ro-Pi sud 
superb stereo al law cost, response. .10- Iri,000 c. 

pis' 10-watt l0 ohms. PRICE 8 'SA 

Dual track 
,... 

+ ;. 
° 

Tg¢.t, ,, ' 
$ f» * Combined 

icrophone /speaker, * Size only 101" z 31- z 2, ,a 

portable, self c tt incd, full function 
tape recosier utilising advanced tram- 

circuitry with 4-transistor push pull output 
to give you quality reproduction you would 
expect from moite three times the price. 

variable 
control or re 

control. and 
d. 

variable volume control. Attractive tan a 
high impact poly -vinyl case with transparent 
-on pin ass lop enabling unit to be operated 
top in position. Complete with dual riel 

and speaker. 200 t. ui lape. Lat tetieY and 
ruction book. 

PRICE £8.19.6 

SF,20 RADIO EARPHONES 
III -Impedance 2.000 ohms general 
us headset. Black cod ivory 
IIasI ,.aced e Wet ro- uuagne tc 

units with ad)ulnble headband 
fm controllable fil Individual 
listenloc rot all types of 

a i I Individually packed, with 
} y ! dexml, le cord attacher 

'/ PEP 1.' 12/a 

DS.I MICROPHONE 
DESK STAND j 
5 , dia., gtev "last 55..5. 

Meath. a.. x pin. flic. rod t'-'% 
- 

PRICE Q16 - ..v 
HAWAIIAN PORTABLE RECORD 

PLAYER Model H N707 
17 " x unlit., 
( of able rami 

7,T,',"" 
speaker r 

* .. 
volume e 

production with " 
out the u 

valves or 
use 

stators. Battery ::. ,sit 
operated, plays #` 
rip to thin. red- 
0r16 at J3' et 
45 '.p.m. Pep 

t w 

ate One speed 
I volume C011- 

I robs 40 rdmi' 
tapent awl 

lrobnacope. Rumble plastic cabinet t II aise- 
t with carrying handle and record sorage 

t 'u. > Sm dn. n ; ¡{n. eep, weight 

SPECIAL OFFER £4.19.6 NOW ONLY 

R.F. FIELD INDICATOR 
RF.40. Uesfgued wr check 
ng th radiation (roui a 

, ii sel rt ing antenna. The 
/ usitl Ity be font trilled 

,d t t of panel con - 
trot, the tema 

creasing 
or by in- 

, g ,laistance 
'- from the radiator. 

Freq. ange 1- -2150 

wwwww e^^4 Mole. 2001gA D.C. 

:.. c- - LLL' o ,4t. iy ltd rhntrmct IOUs. 
PRICE 8816 

Model 
TANCE 
Il sandard 
0.001 
GOO 

SUBSTITUTION BOXES 
Fully calibrated complete 
with insulated leads. Model 

- ^w OM.O RESISTANCE BOX - F 
provides 24 staudiirel values 

at 1 watt. 15 ohms 
to 10 meg. 

Price 8718, t1 c.;'°y d sin 

.`f 

OM.B CAPACI- / 
I .' ,es BOX gene f 

values nun t. 
to 0.22 ova at .: 

volt working. 
Price P818. 

SIGNAL IN IECTION PROBE ITLI 
Fish sh button operalloo. 
I.t u1 for making tepid 
clocks ou radios, TV. 
Amps, tuner., 39 J6 etc. PRICE 

THIS MONTH'S SNIP 
U.S.A. I2FT. WHIP AERIALS 

7,6 POST PAID. 

MAIL ORDERS TO: (DEPT, P), 32a COPTIC STREET, LONDON W.C.I. 
CALLERS WELCOME AT: 87 TOTTENHAM COURT RD, LONDON W.I. MUS 9606 ED-Ida oAQdw° 
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THE R.S.C. BASS -MAJOR 30 WATT GUITAR AMPLIFIER 
A MULTI- PURPOSE HIGH FIDELITY, HIGH OUTPUT UNIT 

FOR VOCAL AND INSTRUMENTALIST GROUPS 
Eminently suitable for bass, lead or rhythm guitar and all other musical 

instruments 
* Incorporating two 12ín. heavy duty 25- watt high flux (17,000 lines) loudspeakers with 

2ín, diameter speech coils. Designed for efficiently handling full output of amplifier at frequencies down to '2.3 c.p.s. 
* Dual Cone in second speaker reproduces frequencies up to 17,000 c.p.s. 
* Heavily made cabinet of convenient size 24 x 21 x 14in, has an exceptionally attractive covering in two contrasting tones of Vynair. 
* For 200 -250 v. to 50 c.p.s. A C. mains operation. 
* Four jack socket inputs and two independent vol. controls for simultaneous connection of up to four instrument pick -ups or microphones. 
* Separate bass and treble controls providing more than adequate `Boost' or "Cut ". 
* LEVEL frequency response throughout the audible range. 
* SUPERIOR TO UNITS AT TWICE TILE COST. 

391 Gns Send S.A.E. for leaflet. 
OR DEPOSIT of £4.3.0 and 12 monthly 
payments of £3.9.11. Carr. 17/6. 

It,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, 101n. loudspeaker. Handsome 
strongly made cabinet (size 14 x 14 x 71n. 
approx.) finished in complimentary shades 
oofe Rex 

lne 
/Tygan. 

P200 
.Ca. 

n 
mains. 

£8.19.6 paymentOSSof £11 Carr97 6.nthly 
LINEAR TREMOLO /PREA%IP. UNIT 
Designed 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 or amplifier. 
Controls are Speed (frequency of interrup- 
tions), Depth (for heavy or light effect). 
Volume and Switch. Three sockets are for 
two inputs and Foot Switch 4 Gns. ONLY 

R.S.C. SENIOR 15 WATT LEAD or 
RHYTHM GUITAR AMPLIFIER 
High -fidelity push -pull out- 
put. Separate bass and 
treble "cut" and "boost" 
controls. Twin separately 
controlled inputs so that 
two instruments or "mike" 
and pick -ups can be used at 
the same time. Loud- 
speaker Is a heavy duty 
high flux 12ín. 20 watt 
model with cast chassis. 
Chassis is well made and 
finished as Junior Model. 
Size approx. 18 x 18 x 8in. 
Only 18 Gns. 

R.S.C. B20 BASS GUITAR 
AMPLIFIER 

Send S.A.E. for leaflet. Or DEPOSIT 37/9 
and twelve monthly payments of 31/6. 

GLASGOW - LONDON - EDINBURGH 
326 ARGYLE STREET 238 EDGWARE ROAD 133 LEITH STREET 

Three new branches now open 
TRANSISTOR SALE. Mullard OC71 3/9, 
0C45 4/11. 0C44 4/11, 0072 4/9, 0081 4/11, 
OC171 8/9, Ediswan XA101 3/9, XB102 3/9, 
XA112 3/9, XB113 3/9, XB104 3/9. XC101A 
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. Suitable for Electric 
Trains. Limited number available at 29/11. 

SELENIUM RECTIFIERS 
F.W. BRIDGE 24 v. 2 amp. ,- 14/9 

6/12 v, 1 a. .. 3/11 24 v. 20 amp. 89/9 
8/12 v. 2 a. .. 6111 H.T. TYPES H.W. 
11/12 v. 3 a. ,. 9/9 150 v. 40 mA 3/9 
6/12 v. 4 a. ,. 12/3 250 v. 50 mA .. 3/11 
6/12 v. 6 a. .. 15/3 250 v. 60 mA ,. 4/11 
6/12 v. 10 a. .. 26/9 250 v. 80 mA .. 5/11 
6/12 v. 15 a, 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. 
HI -FI 10 -WATT AMPLIFIERS. 
Brand New Complete £7.19.9 Carr. 

Units. 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 for 3 or 15 ohm 
speaker. Guaranteed tested and in perfect working order. 

DERBY 
Now open at 
26 Osmaston Road 
The Spot 

HEAVY DUTY LOUDSPEAKERS IN 
SUBSTANTIAL IR.EXINE COVERED 
CABINETS. Type BG1. Suitable for Bass 
Guitar. Speaker Unit 15in., High Flux, 
15 ohms, 30 watts. Cabinet size approx. 
24 x 21 x 13in. Only 197 gns. Or Deposit 
43/- and 12 monthly payments of 34/ -. 
Type BG3 /2. Suitable Bass and Lead 
Guitar. Two 12in. high flux 15 ohm 25 watt 
speakers, one with aluminium speech coil 
and dual cone 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 53.7.6 and 12 monthly payments 
of 50 / -. 
LARGE REXINE COVERED SPEAKER 
CABINETS. Heavy blockboard construc- 
tion. Very attractive two tone covering 
of Rexine and Vynair. Size 30 x 21 x 16ín. 
cut for 15in. or 18in. speaker or for two 
121n. 11 gns. or Deposit 25/9 and 9 monthly 
payments 25/9. Size 30 x 30 x 16ín. cut for 
15in. or 18ín. speaker 13gns. or Deposit 
30/4 and 9 monthly payments 30/4. Suitable speakers available. 
FANE EXTRA IIEAVY DUTY LOUDSPEAKER 15ín. TYPE 153 
40 watts. Total flux 375,000 lines. Ex- 
tremely high sensitivity. 15 ohm voice 
coil. Only 18 gns. or Deposit 37/9 and 
12 monthly payments of 31/6. 
FANE EXTRA HEAVY L /SPEAKER 
183. 18ín., 15 ohms, 60 watts, 3in, diem. 
Speech Coil. Total Flux 3750,000 lines, 
High sensitivity. ONLY 24 gns. or Deposit 
51 /- and 12 monthly payments of 42/9. 
Send S.A.E. for leaflet on 153 and 183. 

CC(Manchester) Vt Ltd. 
LEICESTER 
32 High St. 

Half -day 
Thursday 

BIRMINGHAM 
6 Gt. Western 
Arcade, Opp. 
Snow Hill Station 
No half -day 

A highly efficient unit incorporat- 
ing a massive 15ín. high flux loud- 
speaker specially constructed to 
withstand heaviest load condi- 
tions. Rating 25 watts. Individual 
bass and treble controls give 
ample "boost" and "cut ". Two 
high impedance lack socket in- 
puts are separately controlled. 
All controls are conveniently 
positioned in a recess on top of the 
cabinet. Cabinet 1s of substantial 
construction and attractively fin- 
ished in two contrasting tones of 
Rexine and Vynair. Size approx. 
24 x 21 x 13ín. Operation from 200- 

250 v. 50 c.p.s. A.C. mains. 
Send S.A.E. for leaflet, 
291 Gns Or Deposit £3.2.0 and 12 

2 monthly payments of 51/8. 
Carr. 17/6. 

Ex. GOVT. SMOOTHING CHOKES, 
200 mA, 3-5 H. 50 ohms, Parmeko 8/9: 
150 mA, 10 H. 50 ohms 9/9; 80 mA, 20 H, 
900 ohms 5/9: 120 mA, 12 H, 190 ohms 8/9: 
50 mA, 50 H, 1,000 ohms 6/9; 100 mA, 10 H, 
100 ohms 6/9: 60 mA, 5 -10 H, 250 ohms 2 /11. 
COMPLETE POWER PACK KIT, 19/11 
Consisting of Mains Trans.. Metal Recti- 
fier, Double electrolytic, smoothing choke 
chassis and Circuit. For 200 -250 v. A.C. 
mains. Output 250 v., 60 mA, 6.3 v.. 2 a. 

R.S.C. POWER PACK. 39/9. Lou, 
metal case only 8 x 5¢ x 2¢ín. Stocr 
enamelled. For 207 -250 v. A.C. mains. 
Output at 4 pin plug and socket 250 v. 
60 mA, fully smoothed and 6.3 v. 2 a. Suit- 
able for power requirements of almost 
any Pre -amp. or Radio Tuner. 
R.S.C. BABY ALARM or INTER - 
CO:11M. KIT. Complete set of parts with 
diagrams, etc. Housed in two polished 
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 -f30. Only 89/8. 
carr. 5/- or assembled ready for use 6 gas. 

EX. 
RECTIFIERS 2vL 5NAMP199 
(BRIDGE) F.W. ONLY 

MAIL ORDERS to 54 Wellington St, Leeds 1. Terms: C.W.O. or C.O.D. No C.O.D. under LI. 
Postage 219 extra under £2. 416 extra under 45. Trade Supplied. S.A.E. with all enquiries please. 

SHEFFIELD HULL 
I3 Exchange St. 51 Savile 
(Castle Market St., Hull 
Bldgs.) Sheffield 

Half -day Thursday 

LIVERPOOL BRADFORD MANCHESTER 
73 Dale St. 56 Morley St. 8-I0 Brown St. 
Liverpool 2 (above Alhambra (Market Street) 

Theatre) Bradford Manchester 2 
Half -day Wednesday No half -day 

LEEDS 
5 -7 County 
(Mecca) Arcade 
Briggate, Leeds 
No half -day 
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(Manchester) R.S.C. Ltd. 

LEICESTER 
32 High St. 

Half -day 
Thursday 

BIRMINGHAM 
6 Gt. Western 
Arcade, Opp. 
Snow Hill Station 
No half -day 

MAIL ORDERS to S4 Wellington St, Leeds I. Terms: C.W.O. or C.O.D. No 
Postage 219 extra under O. 416 extra under O. Trade Supplied. S.A.E. with 

SHEFFIELD HULL 
13 Exchange St. 5I Savile 
(Castle Market I St., Hull 
Bldgs.) Sheffield 

Half -day Thursday 

DERBY 26 Osthaar°° Road 
THE SPOT 

LIVERPOOL BRADFORD 
73 Dale St. 56 Morley St. 
Liverpool 2 (above Alhambra 

Theatre) Bradford 
Half -day Wednesday 

MANCHESTER 
8 -I0 Brown St. 
(Market Street) 
Manchester 2 
No half -day 

C.O.D. under LI. 
all enquiries please. 

LEEDS 
5 -7 County 
(Mecca) Arcade 
Briggate, Leeds 
No half -day 

FANE HEAVY DUTY HI -FI SPEAKERS 
13ín. 15 ohms. Cast chassis. Exceptionally 
robust 2in. diam. Voice Coll Assemblies. 
122/10 20watt, 5 gns. 122 /l0A 20watt. 6 gns. 
122/12 20watt. 7gns. 122/12A 20watt. 8 gns. 
122/14 22watt, 9 gns. 122 /14A 22watt. 10 gns. 
122/17 25watt, £11.17.4 122 /17A 25 watt. 812.17.6 
15ín. 15 ohms. Cast chassis. Exceptionally 
robust 21n. diam. Voice Coil Assemblies. 
152 /12 20watt. 12 gns. 152112A 20watt. 13 gns. 
152 /14 27watt, 14 gns. 152/14A 27watt, 15 gns. 
152/17 35watt. 16 gns. 152 /17A 35watt, 17 gns. 
"A" indicates dual cone type, 30- 17,000 
c.o.s. Send S.A.E. for leaflets. Terms 
available. 

R.S.C. 30 -WATT ULTRA LINEAR 
HIGH FIDELITY AMPLIFIER A10 
A highly sensitive Push -Pull high output 
unit with sell- contained Pre -amp. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
0 dB down. Frequency response ±3 dB 

30- 30,0151 c /s. A specially designed section- 
ally wound ultra linear output transformer 
is used with 807 output valves. All com- 
ponents are chosen for reliability. Six 
valves are used EF88, 5586 ECC83, 807, 
807. GZ34. Separate Bass and Treble Con- 
trols 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 SCHOOLS. 

A THEATRES, DANCE HALLS or OUT- 
DOOR FUNCTIONS, etc. For use with 
Electronic ORGAN, GUITAR, STRING 
BASS, etc. For standard or long -p laying 
records. OUTPUT SOCKET PROVIDES 
L.T. and H.T. for RADIO FEEDER UNIT. 
An extra input with associated vol. control 
Is provided so that two separate inputs such 
as Gram and "Mike" can be mixed. 
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 fully 

punched chassis and point -to- 
11 Gns. instructions. dÌ r uired 
Carr. 10 - perforated cover with carry- 

ing handles can be supplied 
for 19/9. The amplifier can be supplied, fac- 
tory built with EL34 output valves and 
12 months' guarantee, for 14 gns. Send 
S.A.E. for leaflet. 
TERMS: DEPOSIT 33/9 and 9 monthly 
payments of 33/9. 
Suitable microphones and speakers avail- 
able at competitive prices. 
ARMSTRONG, DULCI, LINEAR, 
ROGERS, LEAK and JASON EQUIP- 
MENT, GOODMANS, W.B. AND 
FANE SPEAKERS. GARRARD AND 
GOLDRING T /TABLES CASH or H.P. 
SUPERHET FEEDER UNIT. Design of 
a high quality Radio Tuner (specially 
suitable for use with our Amplifiers). 
Delayed A.V. /C. Controls are Tuning, 
W /Ch. and Vol. Only 250 v. 15 mA. H.T. and 
L.T. of 6.3 v. 1 amp, required from amplifier. 
Size approx. 9 x 6 x lin. high. Simple align- 
ment procedure. Point -to -Point wiring 
diagrams, instructions and priced parts list 
with Illustrations, 2/8. Total building cost 
£4.15.0. S.A.E. for leaflet. 

P.M. SPEAKERS. loin. W.B. "Stentorian" 
3 m 15 ohms type HF 1012 10 watts, hi -tide) tty 
type. Recommended for use with our All 
Amplifier, £4.74 12ín. R.A. 3 ohms 10 watts 
(12,000 lines). 59/9. 
TWEETERS. R.A. 3 ohm. 25/9: 15 ohm 25/9 
R.A. 121n. DUAL CONE 3 ohm 8 watt 
Speakers. Ideal for Stereo. Only 39/9 ea. 

Jason FMTI V.H.F. /F.M. Radio Tuner de- 
sign. Total cost of parts including valves. 
Tuning dial. Escutcheon. etc.. 28.19.8. 
LINEAR L45 MINIATURE 4/5 WATT 
QUALITY AMPLIFIER. Suitable for 
any record playing unit and most micro- 
phones. Negative feed -back 12 dB. Separate 
Bass and Treble Controls. For mains 200- 
250 v. 50 c /s. Output for 2-3 ohm speaker. 
Mallard valves EZ80, ECC83. EL84. Size 
only 7x 5 x 61ín. high. Guaranteed 12 months. 
Only 25.19.8. Send S.A.E. for leaflet. 
Terms: Deposit 22 /8 and 5 monthly pay- 
ments of 22/8. 

bin. Iu It AT'I HIGH QUALITY 
LOUDSPEAKER 
In walnut veneered 
cabinet. Gauss 
12.001) lines. Speech 
coil 3 ohms or 15 
ohms. Only £4.19.6 
Carr. 5 / -. Terms: 
Deposit 11/3 and 

monthly pay- 
ments of 11/3. 
121n. ':0 WATT 
Hl -F1 LOUD- 
SPEAKERS IN 
CABINETS. Size 

18 x is x l'JIn. Fin -sh as above. Terms: 
Deposit 17/9 and 9 monthly payments of 
7/9. Only 27.19.8. Carr. 8/8. 

For larger types see preceding page. 
LINEAR LG34 GRAM. AMPLIFIER. 
High quality. Separate Bass and Treble 
controls. Handsome appearance. Com- 
pletely enclosed. Black /Gold Frontplate 
6 go-,. 

R.S.C. 4 -5 WATT AS HIGH -GAIN AMPLIFIER 
A highly -sensitive 4 -valve quality am lilier for the 
home, small club, etc. Only 50 millivolts Input Is re- 
quired for full output so that It is suitable for use with 
the latest high fidelity pick -up heads. In addition to 
all other types of pick -ups and practically all "mikes ". 
Separate Bass and Treble Controls are provided. These 
give full long-playing record equalisation. Hum level is 
negligible being 71 dB down. IS dB of Negative feedback 
is used. H.T. of 300 v. 25 mA and L.T. of 6.3 v. 1.3 a. is 
available for the supply of a Radio Feeder Unit, or 
Tape -Deck pre -amplifier. For A.C. mains input of L00- 

2230 -250 v. 50 c /s. Output for 2-3 ohm speaker. Chassis is not alive. Kit Is complete 
in every detail and includes fully lunched chassis (with baseplate) with Blue 
Hammer finish and point -to -point wiring diagrams and instructions. Exceptional 
value at only 24.15.0, or assembled ready for use 25 /- extra. P.us 3/6 care., or 
deposit 22/6 and 5 monthly payments of 22/8 for assembled unit. 

GLASGOW - LONDON - EDINBURGH 
328 ARGYLE STREET 238 EDGWARE ROAD 133 LEITH STREET 

Now Open Opening Shortly Now Open 
M UL'l1- METER, CARY MI. Sensitivity 
2,000 ohms per volt. A.C. and D.C., 54/, 
A.10. Basic Meter sensitivity 155 micro - 
amps A.C. and D.C. ranges 24.17.8. B.20. 
Sensitivity up to 10,000 ohms per volt A.C. 
and D.C.. 28.10.0. 30,00) ohms per volt. 
with overload buzzer. 28.19.8. 

R.S.C. CORNER CONSOLE CABINETS 

HE SKYFOUR T.R.F. RECEIVER. 
A design for a 3 valve long and medium 
wave 200-250 v. A.C. Mains receiver with 
selenium rectifier. High gain H.F. stage 
and low distortion detector. Valve line -up 
6K7, SP61, 6V60. Selectivity and quality 
excellent. Simple to construct. Point -to- 
Point wiring diagrams, instructions and 
Parts list 1 /9, maximum building costs 
24.19.8. Inc. attractive walnut veneered 
wood cabinet 12 x 61 x 5i1n. 

R.S.C. BASS REFLEX CABINETS, 
JUNIOR MODEL. Specially designed 
for W.B. HF1012 Speaker. but suitable for 
any good quality loin. speaker. Acousti- 
cally lined and ported. Polished walnut 
veneer finish. Size 18 x 12 x 10in. Handsome 
appearance. Ensure superb reproduction 
for only 23.19.6. 
STANDARD MODEL. As above but tor 
12in. speakers. Size 20 x 15 x 13ín. For 
vertical or horizontal use, 26.19.6. Set 
of legs with brass ferrules. 19/8. 
R.S.C. JUNIOR III -F1 REPRODUCER. 
The very latest Goodman Axlette 8 High 
Fidelity loudspeaker (retailing at approx. - gns.) fitted in a specially designed Bass 
Reflex cabinet size 12 x 18 x 10in. Acousti- 
cally lined and ported and finished in 
polished walnut veneer. Matching im- 
pedance 15 ohms Frequency 
range 40- 15,000 c.p.s. Power $Gns. 
handling 6 watts nominal. 
Ideal for Stereo. Carr. 4/6. 

R.S.C. BATTERY TO MAINS CONVERSION UNITS 
R.S.C. BATTERY TO MAINS 
Type BM1. An all -dry battery 
eliminator. Size 51 x 41 x 21n. 
approx. Completely replaces 
battery supplying 1.4 v. and 
90 v. where A.C. mains 200 -260 
v. 50 c/s is available. Suitable 
for all battery portable 
receivers requiring 1.4 and 
NI I. This includes low con- 
sumption types. Complete 
kit with diagrams, 39/9. or 
ready to use. 48/8. 

'type BM.. Size 6 x 51 x 21m. 
Supplies 120 v. 90 v. and 60 v. 
40 mA and 0.1a. to l amp. 
fully smoothed, Thereby 
completely replacing both 
H.T. batteries and L.T. 2 v. 
accumulators when con - 
nertecl to A.C. mains supply 
200/50) v. 50 c /c. SUITABLE 

.I FOI( ALI. BATTERY RE- 
CEIVI:ItS normally using 
2 y accumulators. Complete 

H part= with diaurams and Instructions. 
49/9. or ready for use, 59/8. 

Polished walnut 
veneer finish. Pleas- 
ing design. JUNIOR 
MODEL. Size 20 x 11 
x 81n. for 8 x Sin. or 
10 x 61n. speakers. 

DARD MODEL. 
Size 27 x 18 x 
12in. for 8 or loin. 
speakers. 24.11.9. 
SENIOR MODEL 
Size 30 x 20 x 15in. 
fur 12in. Speaker. 
Suitable Speaker 
systems below. 
Only 7 ens. 
AUDIOTRINE HI -FI SPEAKER SYS- 
TEMS. Consisting of matched 12in. 
12,000 line, 15 ohm high quality speaker: 
cross -over unit (consisting of choke, 
condenser. etc.) and Tweeter The smooth 
response and extended frequency range 
ensure surprisingly realistic reproduction. 
Standard 10 watt rating 24.19.9. Carr. 5/ , 
Or Senior tri watt. 26.19.9. Carr. 7/6. 

At ')hill( INE 
EQUIPMENT 
CABINETS. 
Sire 36 x 15 x 
181n. Beautlt ul 
wclnutveneer- 
ed finish. Ele- 
gant contem- 
porary design. 
Roba. t con- struction. 
Uncut, remov- 
ablebaseboard. 
Denth above only 12/ ens. 
baseboard t)' Carr. 151- 
Terms: Dep. 29/9. and a mthly. pymte. 29/9. 
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AUDIOTRINE HI -FI TAPE RECORDER KIT 252 7à" REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN AN HOUR 1 
incorporating the latest Collaro Studio Tape Transcriptor. The Audiotrine High Quality Tape Amplifier 
with negative feedback equalisation for each of 3 speeds. High Flux P.M. Speaker, empty 'rape Spool, a 
Reel of Best Quality Tape and a Handsome Portable Carrying Cabinet attractively finished in durable 
two -tone Poltchrome size 14; x 15 x Ih n. high and circuit. Total cost if purchased individually ap- 
proximately £40. Performance equal to units in the £60 430 class. S.A.E. for leaflets. 
TERMS. Deposit £2.13.9 and 12 monthly payments of 44/ -. Cash price if settled in 3 months. 

HIGH FIDELITY 12 -14 WATT AMPLIFIER TYPE All 
PUSH -PULL ULTRA LINEAR 
OUTPUT 'BUILT -IN' TONE 
CONTROL PRE -AMP STAGES y ` * 

Two input sockets with associated controls 
allow mixing of "mike" and gram., as In A10 
High sensitivity. Includes 5 valves, ECC83, 
ECC83, EL84, EL84, EZ81. 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 dB 30- 30,000 c /s. Six negative 
feedback loops. Hum level 60 dB 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 RHYTHM GUITARS, etc. 
OUTPUT SOCKET with plug provides 300 v. 30 raft, and 6.3 v. 1.5 a. For supply of a 
RADIO FEEDER UNIT. Size approx. 12 x 9 x lin. For A.C. mains 200 -250 v. 50 c.o.s. Output 
for 3 and 15 ohms speakers. Kit is complete to last nut. Chassis is fully punched. Full 
instructions 

built n 51/- nt -to -point 
wiring diagrams supplied. Only 8 Gn$. Carr. 

If 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 leaflet detailing Cabinets, Speakers, Microphones. etc., with cash 
and credit terms. 
LINEAR 'l'APE PRE- AMPLIFIER. Type LP /l, Switched Negative feedback 
equalisation. Positions for Record Lin., 311n., I ; in, and Playback. E5184 Recording 
Level Indicator. Designed primarily as the link between a Collaro l'ape Tran- 
scriptor and a high iideiit, amplifier, but suitable for almost any Tape Deck. 
Only 9 ens. 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 crystal stereo heads. Ganged 
Bass and Treble Control give equal variation of "lift" 
and "cut ". Provision is made for use as straight 
(monaural) 10 -watt amplifier. Valve line -up ECC83, 
ECC83. EL84. EL84. EZ81. Outputs for 2-3 ohm speakers. 
Point -to -Point wiring diagrams, and in- 8 Gí15. structtons supplied. Send S.A.E. for leaflet 
Full constructional details and price list 2/6. Carr. 10 / -. 

Kit can be supplied assembled and ready to use for 59/8 extra. 

ONLY 3 
PAIRS OF 

SOLDERED 
,JOINTS 
PLUS 

MAINS 

5 

'{ì 4. e/6 

R.S.C. GRAM. AMPLIFIER KIT. 3 
watts output. Negative feed back. Control 
Vol., Tone and Switch. Mains operation 
200 -250 v. A.C. Fully isolated chassis 
Circuit, etc., supplied. Only 39/9. Carr. 3/9 
HI -FI CRYSTAL PICK -UP IIEADS. 
(Cartridges.) Acos Standard replacement 
for Garrard. B.S.R. and Collaro, 16/9. 
Acos Stereo -Monaural. 29/9. Ronette 
Stereo- Monaural 39/6. B.S.R. Stereo 39/9. 
BRADMATIC RECORDING HEADS. 
High Impedance Record /Playback 22/ti 
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 -fi Turnover Cartridge 29/11 - 
CRYSTAL MICROPHONES. Hand type 
NP110 14/9, R.T.C. 19/9, Acos Mic 40 25/9, 
Acos Mic 45 29/9, Stick type Acos 39-1 
39/9, BM3 with neck band and heavy table 
stand 59/9. Lapel type 29/9. 
COI,LARO JUNIOR 4 -speed Single 
Player Unit and Crystal Pick -up with hi -fi 
Turnover head Only £3.19.8. 
B.S.R. ÚA14 4 -sp'd AUTO -CHANGERS 
with hi -fi turnover head. £6.19.8. Carr. 4/6. 
GARRARD AUTO -SLIM 4- SPEED 
AUTO -CHANGER with high fidelity 
pick -up. Latest model. For 200 -250 v. 
A.C. mains, £7.17.6. Carr. 4/6. 
GARRARD AT6 AUTO -SLLAI DE- 
LU XE 4 -SPEED AUTOCHANGER.S. 
Turnover GCB head, for 200 -250 v. A.C. 
mains, £11.9.0. 
GL3A MINIATURE 2 -3 WATT GRAM 
AMPLIFIER. For use with any single 
or auto -change unit. Output for 2-3 ohm 
speaker. For 200 -250 v. A.C. mains. Size 
11; x 21 x 21ín. Controls: Vol. and Tone 
with Switch. Only 59/6. 

SENSATIONAL 
STEREO OFFER 

A complete set of part= 4 Gns. to construct a good 
quality Stereo amplifier with an 
undistorted output total 6 watts. 
For A.C. mains input of 200 -250 v. 
Sensitivity 130 m.v. Ganged Vol. 
and Tone Controls. Preset balance 
control. Full instructions and 
wiring diagrams supplied. Stereo 
Pick -up Head 19/9 extra with above 
Only. 

HEAVY DUTY CHARGER KIT. 
6/12 v. 6 amps., variable output. 
Consisting of Mains Transformer 
0-200 -230 -250 v.: F.W. (Bridge) Selen- 
ium Rectifier: Ammeter, Variable 
Charge Rate Selector Panels. 
Plugs, Fuses, Fuseholder and 
circuit, 59/9. Carr. 4/6. 

R.S.C. BATTERY 

. ...,. ...,...3 

r.v..:.; w.YY:SI:. 

CHARGI NG EQUIPMENT Guaranteed 12 months. 
All for A.C. Mains 200- 250v., 50 c/s. 

ASSE MBLED 
4 amps 6/12 v. Fitted Am- meter and variable 
charge rate 
selector. Also 
selector plug 
tor 6 v. or 12 v. 

charging. Louvred steel case with staved 
grey hammer finish. Fused and ready 
for use with mains and output 59/9 leads and battery clips. Carr. 4/6. 
Terms: Deposit 12/- and 5 monthly 
payments of 12/ -. 

ASSEMBLED 
6/1.2 v. I amps. 
Fitted Ammeter 
and selector 
plug for 6 v. or 
12 v. Louvred 
metal case fin- 
ished attractive 
hammer blue. 
Fused, ready for 
use with mains 
and output leads. 

39/9 3i9. 

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

CHARGER KIT, 12 v. 14 AMP or 24 v, 7 AMP 
Consisting of mains trans. 200- 230 -250 v. F.W. (Bridge) selen- 
ium Rectifier. Ammeter. Fuses, Variable Resistor, Heavy 
Steel Stove enamelled case and Circuit. Only £9.19.6. Carr. 
15/ -. Please state if 12 v. or 24 v. kit required. 

BATTERY CHARGER KITS 
Consisting of Mains Trans- 
former. F.W. Bridge, Metal 
Rectifier, well ventilated steel 
case. Fuses. Fuse- holders. 
Grommets, panels. Heavy Duty 
Clip, circuit. Carr. 3/6 extra. 
6 v. or12 v.1 amp 22/9 
As above, with Ammeter 28/9 
6 v. 2 amps 19/9 
6 v. or 12 v. 2 amps. 25/9 
6 v. or 12 v. 2 amps, inclu- 
sive of Ammeter 35/9 
6 v. or 12 v. 4 amps. with 
Ammeter and variable 
charge rate selector 52/9 

CHARGER AMMETERS 
0 -1.5 a., 0 -4 a.. 0-7 a. 8/9 ea. 

CHARGER KIT, 12v. 10 Amp. 
with variable charge rate 
adjustment and ammeter. 
£4.19.6. Carr. 10 / -. 

R.S.C. MAINS TRANSFO RMERS (Gun WEED) 
Interleaved and Impregnated. Prim- 
aries 200 -230 -250 v. 50 c /s. Screened 
TOP SHROUDED DROP THROUGH 
250- 0 -250v. 70mÁ, 6.3v. 2a, 0- 5 -6.3v. 2a.. 17/9 
350-0-350v. 80mA, 6.3v. 2a, 0- 5 -6.3v. 2a.. 18/9 
250- 0 -250v. 100mA, 6.3v. 2e, 6.3v. la .. 21/9 
250- 0 -250v. 100mA, 6.3v. 3.5a, C.T. .. 19/9 
250-0-250v. lOOmA, 6.3v. 4a, 0- 5 -6.3v. 3a 25/9 
300 -0-300v. 130mA. 6.3v. 4a, 6.3v. la. for 

Mullard 510 Amplifier . .. 29/9 
300 -0-300v. 100mA, 6.3v. 9a. 0- 5 -6.3v. 3a 26/9 
350 -0-350v. 100mA, 6.3e. 4a, 0- 5 -6.3v. 3a 28/9 
350 -0-350v. 150mA, 6.3v. 4a, 0- 5 -6.3v. 3a 29/9 
FULLY SHROUDED UPRIGHT 
250 -0-250v. 60mA. 6.3v. 2a, 0-5-6.3v. 2a, 

Midget type 21 x 3 x 3ín. 17/11 
250- 0 -250v. 10OmA, 6.3v. 4a, 0- 5-6.3v. 3a 27/9 
300-0-300v. 100mA, 6.3v, 9a. 5v. 3a 27/11 
300-0-300v. 130mA, 6.3v. 4a, C.T. 6.3v. 

la. for Mullard Amplifier 33/9 
350-0-350v. 100mA, 6.3v. 4a, 0-5-6.3v. 3a 27/11 
350-0-350v. 150mA, 6.3v. 4a, 0- 5 -6.3v. 3e.. 35/9 

FULLY SHROUDED (continued) - 
425-0-425v. 200mA, 6.3v. 4a. C.T. 5v. 3a.. 55/9 
425 -0-425v. 200mA, 6.3v. 4a. C.T., 6.3v. 

9a, C.T., 5v. 3a .. . 59/9 
450-0-450v. 250mA, 6.3v. 9a, C.T. 5v. 3a.. 69/9 
OUTPUT TRANSFORMERS 
Midget Battery Pentode 66:1 for 3S4, 

etc. .. .. .. 4/8 
Small Pentode, 50110 to 311 .. .. 4/8 
Small Pentode 78,000 fi to 311 .. .. 4/6 
Standard Pentode 5,000 II to 30.. .. 5/9 
Standard Pentode 7,0000 to 30 .. .. 5/9 
10,0000 to 30 .. 5/9 
Push -Pull 8 watts, EL64, or 6V6 to 30 

or matched to 150 .. .. 9/9 
Push -Pull 10-12 watts to match 6V6 or 

EL84 to 3 -5 -8 to 15 0 .. .. 19/9 
Following types for 3 and 15 0 speakers : 

Push -Pull 10-12 watts 6V6 or EL84 .. 18/9 
Push -Pull 15 -18 watts, 6L6, KT66 .. 22/9 
Push -Pull Mollard 510 Ultra Linear . 29/9 
Push -Pull 20 watts. sectionally wound, 

6L6, KT66, EL34, etc. .. .. .. 49/9 

MIDGET MAINS Primaries 200 -250 v. 
50 c /s. 250v. 60mA. 6.3v. 2a .. 11/9 
250- 0 -250v. 60mA, 6.3v. 2e 12/11 
Both above size 21 x 21 x 211(11. 
FILAMENT TRANSFORMERS 
All with 200 -250v. 50 c/s primaries 6.3v.. 
1.5a., 5/9: 6.3v. 2e. 7/8; 0- 4 -6.3v. 2e, 7/9: 
12v. la. 7/11: 6.3v. 3a, 8/11; 6.3v. 6a, 17/6; 
12v. 1.5a, twice, 17/8. 
SMOOTHING CHOKES 
150mA, 7 -10 H, 250 ohms.. .. .. 11/9 
110mA. 10H, 200 ohms .. .. .. 8/9 
80mA, 10H, 350 ohms .. .. .. 5/9 
60mA. 10H. 400 ohms .. .. 4/11 
CHARGER TRANSFORMERS 
All with 200- 230 -250v. 50 c/s Primaries; 
0- 9 -15v. lIa. 12/9: 0- 9 -15v. 2a, 14/9; 0- 9-15v. 
3a, 18/9; 0- 9 -15v. 5a. -19/9; 0- 9-15v. 6a, 23/9: 
0- 9 -15v. 8a, 28/9. 
AUTO (Step up /Step down) TRANS. 
0- 110/120- 230/250v. 50 -80 watts, 13/9; 
250 watts. 39/9; 150 watts, 27/9. 
MICROPHONE TRANSFORMERS 
120: 1 high grade. clamped. 8 /B. 
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EQUIPMENT FOR RADIO 
"AMATEURS" CUMMUNICATIONS 

PRACTICAL WIRELESS May, 1964 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII111111114 
INSTRUMENTS FOR TEST, S. 

SERVICE AND WORKSHOP 

SAVE MONEY ... AND ENJOY YOURSELF BUILDING THE 

WORLD'S BEST KIT -SETS - THE HEATHKIT WAY! 

The clearly written instruction manuals, issued with each kit, show you how. 

DEFERRED TERMS ON ORDERS ABOVE E10. ALL MODELS ALSO AVAILABLE ASSEMBLED 

TEST INSTRUMENTS 
Sin. OSCILLOSCOPE. Model 10 -12U. 
Laboratory quality at utility oscilloscope 
price. Wide band amplifiers essential for 
T.V. servicing, F.M. alignment, etc. T;B 
covers 10 c/s -500 kc /s in 5 ranges. 

E41.10.0 assembled. £32.12.6 Kit 
PORTABLE 'SCOPE. Model OS -I. A 
compact portable oscilloscope, ideal for 
servicing and general work. Printed 
circuit board. Case: 7; x 41 x 12 }in. long. 
Wt. only 10¡ lbs. 

L29.8.0 assembled £21.18.0 Kit 
10 -12U 

ELECTRONIC SWITCH. Model S -3U. Converts a single 
beam oscilloscope into double beam operation. p 

E18.1 0.0 assembled £ 12.18.0 Kit 

VALVE VOLTMETER. Modal V -7A. The world's 
best selling VTVM. Measures up to 1,500 volts 
(d.c. and r.m.s.) and 4,000 pk. to pk. Res. 0.112 
1,000 Ma Centre zero dB scale, d.c. input. Resis- 
tance I IMO, 44in. meter. Complete with test prods, 
leads and standardising battery. 

119.18.6 assembled £ 13.18.6 Kit 
V -7A 

RF PROBE. 309 -CU extends range to 100 Mc!s. Indication 

£I.13.6 Kit to 300 Mc/s. 

HV PROBE, HV -336 measures up to 30,000V d.c. 

£2.19.6 Kit 

RF SIGNAL GENERATOR. Model RF -IU. Up to 100 Mc /s 
fundamental, 200 Mc s harmonics. Up to 100 mV output on all 
bands. ¿19.18.0 assembled £ 1 3.8.0 Kit 

MULTIMETER. Model MM -IU. Ranges: 0-1.5 V. CO 1,500 v. 
a.c. and d.c.; 150µA to 15A d.c.; 0.211 to 20M12. 4 ¡in. 501.1.A 

meter: 118.11.6 assembled £12.1 8.0 Kit 

A wide range of other test instruments available including: R/C 
Bridge C -3U 110.10.0. AF V /Voltmeter AV -3U, ¿16.10.0. 
Wattmeter AW -I U, 117,5.0. (Capacitance meter) CM -IU 
¿15.15.0. Power supplies. Decade boxes etc. Many other 
instruments available under American Mail order scheme. Why 
not send for full details? 

1111111111111111111111111111111111111111111111111111111111111111 (I I I l l 111111111 1 1111111111111 I I I 

SSU -I SPEAKER SYSTEM 

SSU-I 

A practical solution to the problem of a 

moderately -priced speaker suitable for Stereo/ 
Mono amplifiers, where the equipment has 
to be compact. Two speakers, balance control, 
ducted port reflex cabinet. 
Horizontal or vertical (without legs) 

Inc. P.T. £ 10.17.6 Kit 
Horizontal or vertical (with matching legs) 

Inc. P.T. £11.12.0 Kit 

"AMATEUR" EQUIPMENT 
AMATEUR BANDS RECEIVER 
Model RA -I. Covers all amateur 
bands from 160 -10. m. Half lattice 
crystal filter, 8 valve, "S" meter, 
tuned R.F. amplifier stage. 

£39.6.6 Kit 
Assembled 152.10.0 

RA -I 
AMATEUR TRANSMITTER. Model DX -1000. Coven 
all amateur bands 160 -10M. ISO w. d.c. input, self container 
with power supply. Modulator, VFO. £79. 10.0 Assembled 1104.15.0 , 

AMATEUR TRANSMITTER 
Model DX -40U. Covers 80 -10 m 
Power inputs 75 w. C.W., 60 w 
peak C.C. phone. Output 40 w cc 

aerial. Prov. for V.F.O. 

£33.19.0 Kit 
Assembled 145.8.1 

DX -40U 
Ocher kits in the amateur range include: SSB Adapto, 
SB -IOU, ¿39.5.0 Variable Freq. Oscillator VF -IU, ¿12.10.0 
Balun Coil Unit B -1U, /4.15.6. Grid -Dip Meter GD -lu 
/10.19. 6. Q Multiplier QPM -I, ¿8.10.0. Wide range of model. 
under American Mail Order Scheme. 

i 111111111111111111111111111111111111111111111111111111111111111111111111111111111111? 1 1 1 1/11111 

TRANSISTOR RECEIVERS 
"OXFORD" LUXURY TRANSISTOR 
DUAL WAVEBAND RECEIVER. 
The ideal domestic, car or personal portable 
receiver. 10 Semi -conductors. Solid leather 
case. Send for full derails. 

Incl. P.T. £ 14.18.0 Kit 

6 TRANSISTOR PORTABLE. Mode 
UXR -I. Prealigned I.F. transformer: 
Printed circuit, 7in. x 4in. high flux speaker 
Real hide case. Very easy to build. 

Incl. P.T. £12.11 .0 Ki 

UXR -I 
7 TRANSISTOR PORTABLE. Model RSW -I. Two short 

Incl. P.T. £I9.17.6 Ki 

"MOHICAN" GENERAL COVERAGE 
RECEIVER. Model GC-1U. Excellent 
portable or general purpose receiver for 
"amateur" or short wave listening. See full 
spec. leaflets. 

Assembled 145.17.6 £37. 17.6 Kit 

trawler and medium wave bands. 

GC-IU 

SEND FOR FREE BRITISH CATALOGUE 
OVER 50 MODELS TO CHOOSE FROM 

2.1IIIIIII11111111111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII11111111111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIII1111111111111111111111111111111111111111111111111111111111111111111111111111111 

DAYSTROM LTD. Dept. PW-5. GLOUCESTER 
ENGLAND 

A member of the Daystrom Group, manufacturers of the WORLD'S LARGEST- SELLING ELECTRONIC KITS 
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JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII )1111III1111)IIIII)1111 THE WORLD'S BEST HIGHEST QUALITY KIT-SETS O F THE A T LOWER COST DA r arson- 
Millions of Heathkit models are in use throughout the world because: - * They are so easy to build. Even for an absolute beginner. * The manual of instructions is foolproof. Because all manuals are 

written by the world's experts in kit -set design. * You get professional appearance and performance with every model. 

S -33 
6W DE -LUXE STEREO AMPLIFIER. Model S -33H. An 
inexpensive stereo mono amplifier with high sensitivity. Suitable 
for use with Decca Deram cartridge 

HI -FI AMPLIFIERS 
6W STEREO AMPLIFIER. 
Model S -33. 3 w /chl. Inputs for 
radio, tape and gram. Stereo /Mono 
ganged controls. Sensitivity 200mV. 

£ 18.18.0 Assembled £ 1 3.7.6 Kit 

£21.7.6 Assembled £15.17.6 Kit 
TAPE RECORD /REPLAY AMPLIFIER KITS. Will operate 
with most tape decks. Send for details. 

TA -1M (Mono), ÉI9.18.0. Kit TA -IS (Stereo), £25.10.0 Kit 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIi111111111111111111111111IIIIIII IIt111 

OTHER MODELS 
DE -LUXE LARGE SCALE 
VVM KIT. Model IM -13U. 
a.c. and d.c. volts 0.1 -1500v in 7 
ranges. Ohms to I000Mf1 in 
7 ranges. 6" Meter. Modern 
styling with unique gimbal mount. 

18W STEREO AMPLIFIER. Model 
S -99. Ganged controls. Stereo /Mono 
gram, radio and tape recorder inputs. 
P/B selection. £27.19.6 Kit £37.19.0 
Assembled 
5W HI -FI MONO AMPLIFIER. Model MA -5. A low priced 
amplifier based on the S -33. Printed circuit construction makes 
is easy CO build. £14.19.6 assembled. £I0.19.6 Kit 
HI -F1 SINGLE CHANNEL AMPLIFIER. Model MA -12. 
Ideal for use with Models USC -I and UMC -I. p 0.1% THD at 10 W. Wide freq. range. £ I I . 1 8.0 Kit £15.18.0 Assembled. 

III) i1111) IIIIIII1111111111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII )1111IIIIIIIIIIIIIIIIIIII 

COTSWOLD SPEAKER SYSTEMS 
STANDARD MODEL 

Acoustically designed enclosure in the white 
26 x 23 x 15 1in. 12in. bass speaker, elliptical 
middle speaker, tin. pressure unit. Covers 

30- 20,000 c /s. 
Complete kit with all controls. 

£18.18.0 Kit. £26.18.0 Assembled 

PUBLIC ADDRESS AMPLIFIER, 
PA -I. For vocal and instrumental 
groups, guitars, etc. 50 W r.m.s., 100 W 
pk output. 4 inputs, 2 loudspeakers in 

one compact unit. Send for full details. 

£74.0.0 Assembled £54.15.0 Kit 

Set of 4 Legs I7 16 extra. 

COMMUNICATIONS TYPE 
RECEIVER RG -I. A high perform- 
ance low cost receiver for the dis- 
criminating listener. Freq.: cov. 600 
kc s -1.5 Mc /s and 1.7 Mc /s to 32 Mc /s. 
Send for details. 
£53.0.0 Assembled. £39.16.0 Kit 

MFS SYSTEM 
A minimum floor space model for the smaller 
room. 36in. high x 16 1in. x 14ín. deep. Almost 
identical performance to standard model. 

Price either model L23.4.0 Kit 

HI -FI TUNERS 
Model FM-4U. Tuning range 
88 -108 Mc /s. Tuning unit (FMT- 
4U) with 10.7 Mc /s I.F. ([2.15.0 
inc. P.T.). 1.F. Amp. (FMA -4U) 
complete with cabinet and valves. 

Total L15.18.0 Kit FM-4U 
AM /FM TUNER. Covers FM 88 -108 Mc /s. AM. 16 -50, 200 -550, 900 -2,000 m. Tuning heart ([4.13.6 inc. P.T.), and I.F. Amp. 

Total £26.10.0 Kit 

SELF SUPPORTING AERIAL TOWER KIT, Model HTI. 
Ideal for Amateur Radio or TV reception, etc. Strong steel con- 
struction, height 32 ft. tapered square section aft. x 3 ft. at base. 

Kit £29.15.0 Oxide Painted. £35.15.0 Galvanised. 
Accessories available. Send for details. 
nnuunnuuuuunuumnl) 111111) IIII )Ilnulnnunnuuuuntnuuuuuuuumu 

DAYSTROM LTD. 
Dept. P.W.5, GLOUCESTER, ENGLAND 
A member of the Daystrom Group, manufacturers of the 

WORLD'S LARGEST -SELLING ELECTRONIC KITS 

EQUIPMENT CABINETS 
A large range, in kit form or assembled 
and finished, available to meet most needs. 
Illustrated details on request. 

Prices from £6.19.6 
to £29.8,0 

MONEY BACK GUARANTEE 
Daystrom Ltd. unconditionally guarantee that each Heathkit product assembled in accordance with our 
easy to understand instruction manual must meet our published specifications for performance or the 
purchase price will be cheerfully refunded. 

Please send me FREc BRITISH CATALOGUE (Yes /No) I 
Full details of model(s)..._._ I 

NAME 
Anna FCC 

PW5 I 
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BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.I Telephone: PRIMROSE 9093 

NEAREST UNDERGROUND: CHALK FARM. ALL GOODS LISTED BELOW ACTUALLY IN STOCK 
ALL GOODS 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 

042 4/816E1(8 
)Rt 6!-' 
1241:T 4/3 
A:: 2/6 
4? 5/- 7': f 7/9 rt 41- 
' 8/9 

8/3 
3 C 818 

C6 10/6 
0.5 8/8 
1)6 9/6 
Fl 519 
F'2 2/8 
F'3 9/8 
FDI 5/9 
F1)9 8/6 
(16 8/- 
H5GT 7/9 
144 9/3 
LA6 16/10 
I.US 4-6FJ 
LNS 4/6 
NSGT BIQ I, 

Pl 6;3' 
Plq 418 
PIl 6/3I6F14 
11i 4/- 
04 61- 
eb 3/6 
T2 29/- 
1.1 2/3 
l:4 518 
1'5 6/8 

2A7 19/0 
2026 2/9 
3D130 /- 

` 9U21 5/6 
2P M/B 
9E2 3/- 
3A4 8/9 
345 8/9 
3E7 5/. 
:1114 8/9 

: 3Q4 5/3 
:11j5GT /- 
364 4/8 
314 5/8 
41)1 319 
51140 Y 8¡8' 
314 7/-' 
51'40 418 
S1'4(i 7/816E25 

' SY:GT 4/3 
514 0/6161.6(1 

.:,Z3 7/. 
5'/.4 7/-' 
63uL2 8/3 
6.47 819! 
(iABU 5/9 
IiA6; 4/- 
6A('7 3/- 
,A115 2¡6'61.1116 
:.t0; 619 
6A.13 8/8 
:AI:5 410 
'7.tK6 12/8 
':AK9 5/6 
':A1.5 2/8 
6:4145 2/8 
,AM6 8/- 
eAQ5 519 
6AR6 20/- 
6.4TIt 8/9 
6At76 5/8 
':Al')ì 5/6 
687 6/- 
1139G 2/8 
61.1A6 4/6 
68E6 4/9 

I''BH19 
13/6 
5/8 

611J6 5/6 
';i1Q5 4/9 
0 HQ7A 7/6161'311 
';01)7 8/8 

8/. 
6667 26i 
6E41'6 6/9 
eHW7 5/- 
't11\ó 3/9 
0':4 2/8 
6c, 4/- 
6011 8/- 
608 8/. 
6C51 10/0 
6/110 7/6 
84112 8/- 
6017 12/6 
6CD60 10/- 
3(116 6/- 
6('W'4 24/I- 
OUl 118 
803 0/8 
OU6 8/- 
606 15/- 
6E3 9/8 
6F1 9/8 

5/8 
61,6(1 8/9 
UFOUT 7/6 
ors 5/- 
6111 17/3 

0- 
6F13 7/6 
6F'14 2318 
110'15 619 
6F Id 8/9 
61,17 12I0 
61'19 13/5 
6F19 4/9 
81`13 9!- 
6F24 9/6 
6F`!6 6/ 
O9-32 3/ 
8E93 906 
1)06 2/8 
6116 1/6 
6.I:i7 0/- 
IIJrI:T 4/3 
1J'; 3/- 
6.170 4/8 
6.17UT /- 
OJ4 1918 
61:60T 618 
OK7G 118 
6K7GT 4/. 
ÚK60 818 
6K0GT 7/9 

114/. 
61.1 10/- 

8/6 
I6LHM 9/- 

61.70,T 4/6 
61.17 19/6 
11.19 10). 
61.19 9/9 
6I.1/3 6/6 
I11.013 7 /. 

b16 
üX74,T 3/. 
ItPI 9/8 
01'2.5 6/9 
6P26 9/- 
6P26 11/6 
6Q70 418 
6Q7lIT 719 
61170 5/9 
61170T 11 
68A7 0/9 
86(.7 4/0 
681;7 4/9 
89117 3/- 
6837 4/6 
88E7 4/0 
681.7 5/3 
08X7 4/- 

601(t7 12/6 
1987 2/- 
IiC40T 8/6 

51- 
6U70 7/-'. 

65410 3M 
BVUUT 616 
0X4 8/9 
6143 4/6 
6Y6(1 6/- 
r1Z4 6/- 
7A7 12/6 
766 12/8 
767 /- 
7413 7/8 
7UH 8/0 
71)3 161- 
707 151- 
706 1418 
71/4 15/- 
7117 519 
7R7 12/8 
797 14/0 
71'4 6/- 
I)" 9/6 
91tW6 9/8 
U1)2 8/. 
O1)7 7/9 
1041 6/3 
10C2 12/9 
1001 1- 
I0111 1016 
OP 10/- 
100'0 0/9 
10F18 10- 
1011)3 6/3 
IOL1)IL 9/8 
10213 11/8 
10P14 11/6 
1103 17/6 
111,5 17/6 
11E1 161- 
11E3 17/- 
12A6 2/5 
12A9 15/8 
12406 6/8 
I2AD6 9/6 
12AE6 9/. 
124117 6/- 
i2 4116 9/- 
12ATtl 4/6 
14'l'7 018 
1!:(16 6/8 
12.417 4/6 
104 V6 6/6 
12A 147 4/8 
/'2AY7 Ile 
12BA6 6/0 
1211E6 4/9 
12H117 ei yy 

12E1 16/ 
12H11(1T 1/6 
12J31:T 8/6 
12J7(:9' 7/3 
12K5 10/-' 
121:70T 8/6 
12K911'l' 9/ 
12Q701' 8/6 
126A7 8/9 
1261'; 4/- 
1280; 8/- 
I29117 81- 
126.17 5/- 
t29K7 8/. 
1264,17 8/- 
128117 6/- 
121:5G 7/- 
12Y4 2/- 
10111 61- 
131)3 6/6 
1466 2019 
14117 9/6 
1467 19/8 
1.50.3 8/- 
IS 12/6 
19 10/6 

196((;ú0l0%9 
l'IHI 6/- 
2111)I 10/. 
0002 21/. 
201'1 11/8 

20L1 12(5 
201'1 1218 
20P3 191- 
20P1 10/8 
2111':' 12/3 
25460 7/8 
20I.6UT 6/ 
231'41;116/2 
45Y5 7/9 
25Y3(1 7/9 
25240 8/6 
25Z5 7/6 
25Z6GT 9/ 
278U 86/3 
29U7 6/9 
3UC1 6/8 
80015 9/. 
31c14 10/8 
305 6/9 
30I9.) 9/8 
3U11.1211/- 
301.1 6/8 
301.13 9/3 
301'4 12/6 
30P12 7/8 
:0016 81- 
30P111 19/3 
30P IA 918 
30PL13 9/3 
311P1.14 12/8 
33243 20/9 
:15LI1GT 8/9 
35W4 4/9 
33Z3 16/4 
35Z4Y1T 4/6 
S6Z6UT 5/6 
39 BIO 
406UA 6/6 
419TH 15/ 
43 5/- 
43 10/- 
4526 15/ 
5045 01/10 
5063 6/6 
3M'.. 6/6 
50006040/9 
50LOG1' 8/3 
022.11 14/8 
531kU 1416 
72 6/6 
77 5/- 
76 419 
ß0 5/3 
03 22/8 
831 01- 
95.42 8/6 
9OA0 6716 
941AV 67/6 
901'O 42/- 
961'V 42/- 
9W'1 161- 
I.''Iilt'.! 16I8 
I.InI"' 4/0 
Ilii 13/ 
16361'34111 
21360 6/6 
22uÚ 10/6 
:01 20/- 
3112 10/6 
3113 151- 
304 15/- 
300 13/- 
306 131' 
666A 12/6 
16:3 12/6 
4033 141- 
4687 711- 
6763 7/8 
7133 116 
7475 2/9 
A14:14 20/. 
AU042 98A 
144011 91- 
Al.YH1.10/. 
AI'2PE5 

11;6 

ACYPEN 
DP 1918 

AI.'4PEN 
27/2 

ACOPEN/ 
UI) 28/3 

A(2IPEN419 
Al'IFLU06/- 
ACTON 

131 17/8 
AC/PEN 

171 17/- 
A('0(: 92/6 
AI' 900VM 

16/- 
At"l'HI 13/- 
A( TI' 141- 
AI' 41.112/- 
AI'VP2 20/5 
.44'P1 918 
AEI 5/9 
AZ31 0/8 
4141 618 
H36 4/9 
R1.U3 10/6 
('I 12/8 
('1C 12/8 
CC133 12/6 
CK3O6 8/6 
CIA 19/6 
C1.33 11/6 
CV(' 2/8 
CV63 110/8 
CV271 12/6 
(.,11 18/4 
CY1C 618 
CY31 5/9 
DI 1/5 
D15 19/6 
1.142 10/6 
D63 5/- 
1477 2/3 
0AC32 7/9 
UA19I 818 
DA P011 5l0 
UcC90 98/9 
U04 19/8 
111)41 12/3 
UUT4 6/- 
UF:3 7/8 
UF33 6/8 
UFIi9 161- 
UF^2 SOII- 
DM 213 
1)F91 5/9 
1)0117 10/- 
111130 15/8 
1163 4/6 
DH7ri 2/8 
UH77 3/9 
1H81 2318 
I)H11I 25/- 
U1110719/11 
I1K:2 7/9 
K4n 1518 

0K91 4/- 
0602 8/9 
149U 8/0 
D1.33 7/- 
Ir1.37 6/3 
111,93 5/9 
1/L84 15/- 
1)1.72 15/- 
111.75 301- 
Dt.92 4/6 
I11.0 1 5/8 
I1L97 81- 
DIA18 6/9 
1)1.410 10/6 
1)M70 5/- 
Ú51;t 919 

¡W'4'3U)318 
UlbU 7/6 
111'147 81- 
F1410F PA/- 
E93F 24/. 

E6BCC 10/- 
E1801" 19/6 
R1149 1/9 
F:A50 1/6 
EA76 8/9 ARO 5l6 
EA('91 8/3 
F:44F42 8/9 
E1434 1/- 
6841 4/9 
15119I 2/8 
ERC9 20/5 
EHC33 9/6 
ERC41 6/8 
KBC6l 6/9 
F,UCUO 6/ 
KB('9l 5/8 
EBF90 5/6 
970E93 7/8 
EUF99 8/3 
RHL_'l 8/. 
I'1C32 4/8 
E(33 1218 
K('51 6/. 
EC7n 619 
EC4I 27/6 
E1:90 2/8 
61:92 8/6 
EOCII 7/3 
ECC:r3 4/- 
F11'C:4 9117 
0'7141:5 6/. 
ECA'40 7/. 
EI(tl1 3/8 
E0062 9/8 
EC4'93 4/8 
ECV:94 519 
E0C95 8/5 
EIX'Y9 10/- 
E('A'91 3/. 
ECC13011/6 
EUC904181 
1.9.9'907 22/8 
F.('F'40 6/. 
EI1I'sy 6/8 
E( P46 11/6 
F111F'30424/- 
E('113 23/3 
E1/21 9/9 
ECH63 22/8 
F.CH:13 6/3 
ECH42 7/0 
ECH9L 6/9 
ECUS: 6/8 
E1'1164 9/8 
ECL80 61- 
E('1.62 7/- 
ECl.v;1 9/0' 
IA'1.61) 619 
F.I'6 20/6 
1E9 20/8 
I:I'2" 6/6 
El':I(i 213 
F:1'::7A 618 
Ertu 3/9 
RI'40 8/9 
F.P41 8/9 
I:F4'2 4I9 
EF6 2/6 
F7F:'4 3/- 
14F73 61- 
EI'40 3/9 
21,3 9/9 
EF,3 4/9 
EF66 8/- 
EF6)) 91- 
F.F'9) 81- 
EE92 2/8 
EF97 11/8 
E1'94 10/- 
EF193 -I9 

E16nJ 2016 
21190 7/. 
EI:2 2.U11 
EK02 5/9 
E1:2 19/6 

E1.4:12 8/8 
ELM 810 
EMI 8/6 
ELIO 10/. 
E1.37 12/3 
El,4t 7/3 
E142 7/6 
E1.61 9/8 
EI.93 810 
EL94 4/9 
E7.63 7/6 
1"1341) 7/8 
EI.UI 2/6 
F:1.95 5/6 
K1,580 27/- 
P71.42n 18/4 
EI.621 10/6 
F7LL30 20/5 
EM1 17/0 
EM34 11/0 
I:MaS 101- 
E9171 13/8 
RM60 8/8 
EM91 7/- 
E3141 6/2 
ESN; 6l9 
F1M47 7/8 
PN3l 10/- 
EN9I 5/8 
EV3l 619 
1:161 7/3 
EV93 9/8 
EY84 9/6 
F7Y46 5/9 
EY88 8/9 
EY91 3/- 
EZ:45 4/8 
E7.40 618 
E441. 61- 
EZ80 4/- 
EZ91 4/. 
EZ90 2/9 
1-1.1 816 
P(:13 1416 
1'1'U1: 171- 
1W4 n6n8/6 
PW'1 -,108 /8 
4,3 1: 9/9 I,I.0 52/6 
I1236 7/- 
I:2,:1' 716 
GZ33 17/6 
(17.:14 101- 
0P.:I7 14/8 
H:10 5/. 
1163 8/9 
IfAI9.A09/8 
111:2 7/6 

. Ill.l:r 4/- 
III:::: 1118 
III:2:I014 51- 
II141 319 
II14I1)41816 
111.1'0118;6 
If .l::c011 

9/6 
11X:819 25.(- 
II V112 8/3 
H\'lt!A 6/9 
IlV3 5/8 
1 W t1330 6I8 
IW'4/300 6/- 
KIIC32 90/6 
1: P35 12/8 
K1.3:1 11/8 
K1.1.3'22117 
K Pc 6/ 
KT4 161- 
KT:2 5/0 
K193C 41- 
R'C36 9911 

K944 61ö 
ET61 8/9 
KTIia 810 
K'I'66 12/0 
1/T74 12/8 

K'C88 261- 
KTW61 4/9 
K'CW03 6/6 
K'1'WIRI 510 
KTZ41 6/8 
LU:t 3/- 
I.Nt52 6/- 
I.N3I)9 7/9 
I.N319 8/6 
I.P2 9/6 
ME41 15/2 
ME9l 12/8 
91114 316 
MUM 8/- 
MHLD816/6 
M4,6 619 
51942 9015 
M9P4 12/. 
11U12/14 410 
MX40 '/9 
N37 28/3 
N76 261- 
NUIS 98/2 
N332 161- 
P01 2/8 
i'ABC60 8/9 
PC66 10/8 
PC89 14/7 
l'('Uß 11/8 
1'('97 7/9 
I'Cx;64 6/6 
PCC85 8/0 
PCC09 10/8 
PCC69 7/9 
PC010910/8 
PCF.90 5/0 
PCF62 8/3 
PCF144 8/8 
PCF86 719 
P0F6061010 
PC1,t11 610 
PI'L'++ 7/9 
P('1.44 7/. 
PIL63 7/ß 
PC1.66 0/0 
1.41.e4 12/6 
PF.N4110 

96/. 
PEN25 3/6 
PEN401)1) 

04/- 
PF:V4.i 7/- 
PEN45DU 

12/- 
PF.N46 418 
PE N36:10/3 
PEX46:II)U 

101- 
PEN 44 7/- 
l'EN6423/11 
PE\' :DO 

41.I 17/6 
PI.::3 9/. 
10.51 8/- 
P1.39 161- 
PL61 0/9 
Pt.62 513 
P1.63 5/3 
PL64 5/8 
PI.300 1519 
PM94 9/3 
P'C1.5 101- 
P14 91- 
PX23 6/8 
PY31 81- 
PI' 3: 8/8 
PY33 8/5 
PV9U 6/- 
I' v61 5/- 
PY42 4/9 
PY9:4 6/9 

Pl'8U0 j6 
PY0u1 7/- 
QP21 61- 
(1'226 12/5 
4P25 51.1 

Q41361159/8 
012 6/9 
816 26!- 
017 17/6 
Itl9 we 
1119 8/8 
452 9l- 
RU I1240.4 

64/- 
R1134 7/6 
9I:6 22/8 
+P411 10/8 
eP13(: 12/8 
91'41 0- 
81'41 10/8 
tl1'61 2/ 
61'23 27/5 
01:61 510 
141 9/- 
TUI>2 128 
TI)IW 8/- 
TH4R 151 
TH2IC 19/8 
TH:tU(' 14/9 
TH233 8/9 
TP22 9/. 
TI'15 9/. 
TP282017/6 
TY361, 11/6 
U411010 6/. 
UAF12 7/- 
/1441 10/0 
U6C41 6/8 
1.111C91 8/3 
URFAH 5/9 
UBF99 6/9 
UBL'21 9/9 
l.IC92 6/8 
17CC84 8/9 
UCC85 6/8 
UCF66 8/9 
L'CH'L 8/3 
(101142 7/- 
I:C'H91 6/6 
L:C1.32 7/6 
UClr3 8/6 
l F41 8/9 1 P4 7l6 
('F'60 6/3 
IIF6.5 8/9 
lF'91 1/- 
I- F+!9 8/- 
01.41 619 
1! L44 23/3 
1'1.4(1 8/8 
1L44 61- 
L'314 16/6 
C\I31 18/10 
171:11 613 
II:I1: 0/8 
I-1 .I 7/-' 
I I-' 9/- (l; 7/8 1I, 11/1 
cI'U 5/3 
I l'I! 4/ 

I l IS 10/0 c 2 6/- 
( VII 4/1 
1'Y95 5/. 
1,10 9/ 
1:12,14 7/6 
C01 16/- 
1'17 b- 
1'1,620 6/b 
+I') 46/6 
u2'! 6/9 
1`'t 12/5 
l'2:. 4/0 
U26 7/6 
I'3l 9/9 

C33 16/6 
(':17 29l- 
143 0/9 
1'45 1616 
U47 6/6 

C.SU 4/6 
L'32 4/6 
1.'76 416 
1476 819 
UN4 3018 
1'1111 19/61 
1'107 17/b 
0101 B/8 
l'251 9¡- 
1'281 819 
C292 12/3 l':nl 11/3 
1:329 9/. 
1'0:19 9/6 
11408 0/9 
114114 6/. 
U991 16/9 
L4021 0/8 
VMI'4011/9 
V:11643 12/- 
Vl'2 3/6 
VP2Il 0/9 
V1'4 14/6 
VP4A 14/9 
VP414 60 6 
VP73C /- 
VP23 2/6 
VI'41 6/- 
\'P133 9/0 
VR75 61/. 
V6145 6/6 
VR150 4M 
VT61A 7/- 
VTbol 81- 
V11111 5/- 
VU12O 10/- 
VU12OA10/- 
VU133 7/. 
W91 6/- 
W42 B0/6 
WUIM 24/6 
W63 10/6 
W76 6/6 
W77 2/0 
W9111 610 

.WWI 26/2 
W107 10/8 
li'719 17/8 
X14 18 
X18 619 
XIII 16/8 
141 15/- 
X61 8/8 
X63 5/0 
X64 4/6 
X05 5/6 
X66 7/8 
X7aM 9/. 
X79 20/8 
X79 27/- 
X41M 69/1 
X101 23/8 
XIn9 281- 
\114 913 
X(11I 6/6 Xlit 1- 
ßó:a 5,- 
V63 6- 
Z6:i 4/8 
2U4 7/8 
377 6/- 
3729 6/- 
7,749 9!- 
2739 Ba/- 
Tnr.ix'nrr 
'net J,lrs 
AAI'!9 4/6 
A11107 14/6 
AC127 9/6 
AD141 25/- 
AFIO2 27I6 

AFIlS 30/6 
A11l8 10/. 
AP117 5/6 
A1,11, 90/- 
AF124 10). 

AFI23 10/9 
AF128 10!- 
A6127 9/6 
Rl'7.13 11/8 
0U3 6/6 
U06 5/6 
01114 10/- 
0ET162 8/8 
0E1103 7/- 
UET10410/- 
GRT1O617/0 
0E1I1112/- 
(1ET113 8/9 
OET414 6/8 
011T07310/. 
t18T878 9'8 
(1ETtl74 9/9 
02135 9/. 
11E136 101. 
I1EX45 56 
08X0411/8 
GEAIiU 15/- 
11ATIOU 7/9 
MAT101 8/8 
MAT120 7/9 
MA1l21 816 
0A5 8/- 
OAIU 8/- 
DA70 8/- 
11A73 3/- 
0A79 3/- 
0A61 8/- 

'OA95 81- 
OA96 41- 
0490 3/- 
0491 31- 
0A93 3/6 
OA210 9I6 
OA211 15/6 
OC16W 86/- 
0(:22 83/- 
OC23 67/- 
OC33 121- 
01'16 661- 
(1CJ6 9410 
04129 P3/6 
0(33 181- 
OC36 21/6 Mil 9/- 
0442 61- 
0(43 12/8 
Ol'44 6/3 
OC44PM111- 
01:45 t/- 
0G51'M10/- 
()CO 22/6 
(R''16 25/- 
0('70 0/6 
01.'71 818 
0('72 2h 
0073 10(- 
0(74 B/- 
O(75 8/- 
OC'76 816 
u(77 12/ 
0'74 O/- 
OC.SI 41- 
UC01D 41- 
04.:8111 61- 
OC'82 101- 
OC93 491- 

0094 81- 
OC139 12/- 
DC140 19/- 
OCI711 618 
O(771 91- 
OC.(m 17/6 
OU201 29/- 
00203 14/- 
OCP71 17/6 
ORPI212/6 

Tÿ¡Ml 12/6 
TO3 151- 
VI0115Al2/- 
XA10.1 10/8 
1..4103 151- 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSE OR BOXED, BUT MUST BE NEW 
METAL RECTIFIERS. DRM1B 18 / -. 1RM213 and PLtM36 16/6. LW7 21/ -. LW16 241, 10510 7/11. HMI 5 /8. RM2 3/3. 11M3 7 /V. ItM4 12/9. 1135 i7/6. 14A87 
17/8. 14A971ß/6. 14A1409ß/.. 14A1242ß/6. 14.416335/6. 14013031! -. 141126111/8. PC10118/9. 1611C.1.1.16.1 8/.. FC31 21/, 16RD.2.2.9.111/ -. 16111:2.Lß.1 
8/8. 18RÁ.1.1.6.1 4/ -. 18RA.1.2.8.1 11 / -. 1'C1íó 6 / -. FC124 12/6. EBB 10 /8. C2D 6 /.. K3 /40 8 / -. C3D 11/. COB 14/8. 103/2» 4/8. Q3'4 817. K3 /00 1,014 

ELECTROLYTIC.. ('en types: 32 z 32/450v. 6 /9. 50 it 50/350v. 7 /.. 64 x 120/350v. 8 /3. 80 x 230/2730. 010. 100 o 400'273r. 12/8. 100/273v. 3 / -. 2011 273v. 4/- 
100 x 2/10'270v. 9/8. Tubular types: 8/45(1v. 1 /9, 16/450v. 2 /9. 32/450v. 0/0. 8 z 0/450v. 8 / -. 14 a 10/4500. 4/.. 32 a 32/000v. 4 / -. 8 x 161400v. 8/9. 32/350v. 0/- 
11IILLARD Mldget silicon reati, en. Type 81100. Output 230 volte I amp. No larger than a shirt button. 7/6 each. Berle, Lhnitln3 resistance 1 /6. 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED 

Terme of bueineaa: -Cash with order or C.O.D. only. Pod 6d. per item. Orders over 03 post free. C.O.D. 3/4 oxtra. All onion cleared same day as reoelved. Any 
parcel insured against damage In transit for 6d. wí00. We are open for peroonai shoppers 8.30 -3.30 p.m. Sate. 14.30 -1 p.m. Complete eel of modern and obsolete 
valves, resistors, condensers, transformers, potentiometers, microphones ete. with terms of businese, 6d. Please enquire for env Item not listed with B.A.E. 
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ST Gt ,sa . v o, 
NEW LOW PRICES - NOW YOU CAN AFFORD A CAR RADIO 

THE 'HIGHWAYMAN' 
OUR QUALITY CAR' RADIO 
TO BUILD YOURSELF AT 

A NEW LOW PRICE 
Look at these leatures: 
* Attractive styling. * Push - 
pull output. * Three latest Mullard transistors plus valves types EBF83 and ECH83. * No 

Buzz, high output and sensitivity. * Printed circuit (latest 
type). 7 x 4ín. high flux p.m. speaker and baffle. * Medium and 
Long Waves. * Push button for fingertip control. * Extremely low battery consumption (less than I amp). * Easy to fit any make car 
(Positive earth only.) * 12 -volt operation. * Compact size, meas- 
ures only 7 x 7 x 21n. deep. * Easy assembly, supplied with dial and 
drive already mounted. 
Special inclusive price of ONLY £7.19.6 Plus 5/- P. & P. 
All parts available separately. Individually priced parts list and comprehensive instruction booklet 216 post free. (Deducted from 
cost if complete parcel purchased later.) 

THE "TRAVLER" Mk11 
Introducing our new ready - 
built transistorised car radio 
for ONLY 

92 Gns. P. & P. 5/ -. 
including 7 s 4- speaker fitted 
to baffle, fixing brackets, filter 
unit, all nuts and bolts with 
fitting Instructions 

e A.P. Terms: Dep. £2.19.6 
and 7 monthly payment. of £1.2.6. (Plus 5/- P. & P.) 
Star Features * Handsomely Styled. * Mullard Valves and 
Transistors. * Push Buttons. * It watts Output. * Long and 
Medium Wavebands. * Quality Speaker (E.M.I.). * Easily Fitted. * Radio Luxembourg (and many other foreign stations) 12 volt 
Positive Earth Only (applies to 99.8% of the cars on the road). * Dimensions 7 x 2 x 7" depth. 
Optional extras, 3 section chromium plated weatherproof 
telescopic aerials type 1 17"/44 ". 19/6: type 2, 2"/43 ", 29/6. both 
plus P. & P. 2/6 if purchased separately. 

THE WORLD AT YOUR FINGERTIPS ! ! 
THE HE -30 4 -BAND COMMUNICATION RECEIVER 

One of the finest general 
coverage bandspread Recei- 
vers available at this price. 
Covering 550Kc /s- 1600Kc /s. 
4.8Mc /s- 14.5Mc /s. 1.6Mc /s- 

(l 4.8Mc /s. 10.5Mc /s- 3OMc /s. Illuminated slide rule dial, 
calibrated every 5Kc /s on 80 
and 40 metres. Edgewise 
S- meter. 0 -100 logging scale, 
coverage from 0.55 -30 Mc /s. 
8 valve plus Rectifier super - 
het circuits. RF Stage with an Aerial 'Primmer. 2 IF Stages. B.F.O. control Q- multiplier. Controls: Function Switch, Audio Gain, Selectivity (Q- multiplier) 

Frequency (BFO), Band Selector. IF Gain, Trimmer. AVC -MVC Switch, Aril Switch, Main Tuning, Bandspread Tuning and Head- 
phone Jack. Selectivity -60dB at lOKc /s, 0.8Kc /s at 6dB (with Q- Multiplier) IF- 455Kc /s. External PM Speaker regd., 4 or 8 ohms impedance, Output 1.5 watts, 8 modern Miniature B7G Base Valves and 5Y3 Rectifier. Size 15 x 10 x 7fin. Grey crackle finish. 220 /240 volt A.C. mains, 50 -60 cycle operation. Full instructions and circuit diagram supplied. Send S.A.E. 
Mr leaflet. 

PRICE 40 Gns. Carriage 
Paid. 

THE HE-40 4 -BAND COMMUNICATION RECEIVER 

Completely built and ready 
to go. High sensitivity 
Superhet receiver covering 
55OKc /s -1,500 Kc /s,1.6 Mc /s 
-4.4 Mc /s, 4.4 Mc /s-11 Mc/ s 
11 Mc /s-30 Mc /s. Electrical 
Bandspread tuning. Slide 
rule type tuning dial. Inter- 
nal ferrite rod aerial for me- 
dium waveband reception 
and 1 59ín. 10 section chro- 
mium plated telescopic whip aerial for the short wave bands. 
Sockets for optional outdoor aerial. Internal high flux monitor 
loudspeaker. Latest modern miniature B7G base valves. Head- 
phone socket (may also be used for external loudspeaker). ANL. 
BFO, built -in `S" meter, 220 /240 volt A.C. mains, 50-60 cycle 
operation Handsomely styled cabinet with grey crackle finish and 
handsome front panel, with chrome and satin chrome fittings. 
Measures 1311n. x 811e. x Olin. (high) and weighs only 11! lbs. A 
comprehensive instruction manual is supplied. An ideal receiver 
for the radio amateur and short wave listeners of all ages. 
Send S.A.E. for leaflet. 

PRICE £24.15.0 C rriaag. e 

THE NEW HE -80 COMMUNICATION RECEIVER 
The HE-80 has out- 
standing sensitivity 

0 -100 logging scale for 
instant re -set, built -in 
"S" meter special re- 
cording Jack, remote 
Control Socket allowing 
simultaneous control 
with transmitter, 100Kc 
crystal oscillator circuit 
providing accurate har- 
monic signals of either 
4 or 8, ohms impedance. 
Two headphone sockets, 
one high, one low. TECHNICAL SPECIFICATIONS. 

Frequency Coverage: Band 1 540- 1605Kc: Band 2 1.f 4.8Kc; Band 3 4.8- 14.5Mc; Band 4 10.5 -30MC: Band 5 144 -146 Mc /s. Band Spread (Ham Band directly read): 80 Metre Band; 90 Metre Band; 
20 Metre Band; 15 Metre Band; 10 Metre Band. Sensitivity: 1 micro- volt for 10dB signal to noise ratio. Selectivity: Normal 10Kc at -75dB. 1.25Kc at -6dB. With Q- Multi: variable to 700 c.p.s. at 6dB. Operation: AM, SSB. CW and FM. AM diode detector. SSB /CW product detector (BFO). FM gated bean detector. Power Source: 
240 volts 50/60 Cycles A.C. Power Consumption: 60 watts. Audio Output: 1.5 watts, 8 or 500 ohms Impedance. Auxiliary Circuits: Electrical Bandspread, Q- Multiplier, ANL, AVC -MVC, BFO. 100Kc crystal calibrator. Valve Line -up: 4 -6AQ8, 6BL8, 3 -6BA6, 2 -6BE6, 
6AL5, 6AQ5, DA2, 6CA4. Dimensions: 171n. wide. 61in. high, loin. deep. 

PRICE 59 Gns. C Triage 

"STARFLITE TRANSMITTER" 
Designed to meet the needs 
of most amateurs the:Star- 
flite has single -knob band - 
switching, front panel 
switch to select any of five 
crystal positions with pro- 
vision for an external VFO. 
Controlled carrier modulator 
permits almost 100% of the 
CW input to be used on AM 
peaks. Grid -block keying 
provides chirp -free operation. 
A full wave silicon diode 
power supply effects extre- 
mely low output ripple for 

cleaner CW transmission, electron- coupled Pierce Oscillator. 
capacitance bridge neutralization of the final and a three -stage 
lowpass filter. An illuminated edgewise D'Arsonval panel meter. 
Pi- network output provides the correct impedance match between 
the plate circuit and any 50 -72 ohm co -axial feeder. Easy to follow 
point -to -point instructions supplied with each set of com nents. 
When constructed the Unit is housed In a heavy gauge steel Cabinet 
finished in grey crackle. 
SPECIFICATIONS: Power Input -90 watts peak: Operation: 
C.W., AM Phone -crystal or VFO Control; Band coverage: 80 -10 
metres; Coupling; Pi- network; Valve Line -up; 6148. (2) 6CL6. 
12AX7, 6DE7. Low Pass Filter. Size 131in. wide x 12ín. deep (inc. 
knobs) x 611n. high (inc. rubber feet). Weight 28 lbs. PowerRequlre- 
ments, 200 /240 v. 50-60 CPS, 225 watt,. 

MAY BE BUILT FOR 35 Gns. Carriage & Insurance 15/ -. 

SEE FOLLOWING PAGES FOR ADDRESSES AND OTHER ITEMS 
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STERN-CLYNE 
Great Britar:tie rea.teat 51e-4C/191u:affab-bi,e.d O anieatio>K. 

MU LLARD 2 -VALVE PRE- AMPLIFIER TONE 
CONTROL UNIT 
Employing two EF86 valves and 
designed to operate with the Mollard 
AMPLIFIERS but also perfectly sui- 
table for other makes with input up 1ÿ ÿ 
to 250 m /V. 
* Equalisation for the latest R.I.A.A. 
characteristics. * Inputs for Crystal Pickups and variable reluctance 
ma gnetio types. * 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. 

PÁ TS 2660 ÁÑÁ TESTED 18.10.0 Ins5/ -& 
Instruction book and detailed price list (free with kit) available separately 
at 2/- Post Free. 
MOLLARD 3 -VALVE PRE -AMPLIFIER TONE CONTROL 

UNIT 
Designed mainly for Mallard Range of 
Amplifiers, also suitable for any Amplifiers 
requiring input up to 250mV. Incorporates 5 

input Channels, including for Tape and Mag- 
netic Pickups. Separate Base and Treble 
ccoonntrols. High pass filter 20 to 180 Ms. low 

filter 5-0 Kola. Totally enclosed 

4 1' ß1O.0 0Ìn6 & &S 
ASSEMBLED 

OF PARTS % TE TED 
In tr cti t bo k 

and detailed price list (free with kit) available separate'y 
at 
MULLARD "S -IO" MAIN AMPLIFIER 

For use with MOLLARD 2 or 3 valve pre- 
amplifiers with which an undistorted 
power output of up to 10 watts is obtained. 
SPECIFIED COMPONENTS and MOL- 
LARD VALVES including PARTRIDGE 
MAINE TRANSFORMER and choice of 
PARMEKO or PARTRIDGE Output 
Transformer 
COMPLETE KIT 210.0.0 (Parmeko Output Trans.) 
ASSEMBLED AND £13.10.0 (Carr. & Ins. 6 /6). TESTED 

ABOVE incorporating PARTRIDGE OUTPUT TRANS. 81.8.0 extra. 
Instruction book and detailed price list (free with kit) available separately 
at 2/- Post Free. 

CHASSIS BARGAIN 
A 6 valve Superhet Radiogram 
Chassis of outstanding quality 
covering MW 200 -550 Metres. 
LW 1200 -2000 Metres, VHF 87- 
100 Mc /s. 
Incorporating internal Ferrite 
Rod Aerial and the famous 
Gorier Tuning Heart for VHF. 
Pickup input suitable for most 

modern Record Players. Power output 
wets valve line up E7.80, EABC80 EF86 ECH81. 

EL84, ECCAS. Volume On /Off and Tone Control. attractive 
black Tuning Dial size 15- x c' with gold lettering and con- 
trasting cream and gold knobs. A.C. 200/250 v. Size to x 71 x 61-. 

P. & P. 5/ -. 
PRICE 16 Gns. Or ca.g.o deposit (plus P. & P.) and P 

monthly payments of 5918. 

COMBINED PRICE REDUCTION 
MULLARD 5-10 Main Amplifier and 2 valve Pre -Amp. Kit 815.15.0. 
C. & I.8/6. Built and tested, 821 10.0. C. & I. 10/, 
MULLARD 5.10 Main Amplifier and 3 valve Pre-Amp. Kit 816.10.0- 
C. &1. 8/6. Built and tested. 825.10.0. C. & I. 101 -. With Partridge Trans- 
former 81.6.0 extra. 
THE MOLLARD 5.1ORC AMPLIFIER 
The popular complete "5 -10" Incorpora- 
ting Passive Control Unit providing up to 
10 watts hWt quality reproduction 

OW mV. 
Sp ecfiecomnns 

and new A N VTLANS. Includes 
PARTRIDGE MAINS TRANSFORMERS 
and choice of PARMEKO or PARTRIDGE 
Output Transformers. Surplus Power 
available for 
COMPLETE 

Tu 
ß12.O.0 KIT 

ASSEMBLED OUT- 
AND TESTED ß18O.0 Ins. 7 /e)). PUT TRANS. 18.0 ex. 
Instruction book and detailed Price list (free with kit) available separately 
at 2/- Post Free. 

THE MOLLARD 3-3RC 
A HIGH QUALITY AMPLIFIER DEVEL- 
OPED FROM THE VERY POPULAR 
3-WATT MOLLARD "333 -33 "p DESIGN. 
KIT OF PARTS 78.8.0 
ASSEMBLED 
AND TESTED ß1 10.0 Ins. 616). ). 
Complete to the MOLLARD specification 
including PARMEKO OUTPUT TRANS- 
FORMER. Switched inputs for 78 and 

L.P. records plus a Radio position. Extra power to drive a Radio Tuning 
Unit is also available. Please state L.S. impedance. 
Instruction book and detailed price list (free with kit) available separately 
at 2/- Post Free. 

THE "MONO- GRAM" 
A small Amplifier of genuine high 
performance. Incorporates MM LAR. 
ECL86 Valve separate BASS and TREBLE 
controls. PARTRIDGE output Trans - 

?former producing up to 3 watts undis- 
%)ff* forted output. (Carr. & Ins. 316). 

(Kit of t4 10.0 Assembled ßn.0.0 
Parts and Tested 

Instruction book and detailed price list (free with kit) available separately 
at 2/6 Post Free. 

SEE PRECEDING PAGE FOR 
OTHER STERN -CLYNE PRODUCTS 

MODEL CR31S 
TAPE RECORDER 
SIODl:1. CR2/ S Incorporate- 
the HF /TR3 Mk. it 'rape 
Amplifier (described below, 

the Collars "Studio" 
7 win Track 3 -speed Dcek 
operating at litn., aim.. and 

71in. speeds. Complete 
eith microphone and 
1.200ft. tape. 

KIT OF 2.33.$.0 PARTS 
ASSEMBLED £43.0.0 
AND TESTED 
(Carr. & Ins. 151- extra). 

STEREO TAPE 
PRE -AMPLIFIER 
MODEL STP -l. For use 6 ay 
with current TRUVOX. 06 6 BRENELL or COLLAR() * Ss 
'STUDIO" i and I track _. 

Stereo Decks. Incorpor- 
ates Ferrox -cube Osolllator, 4 -speed Equalisation Signal Level 
Meter and separate Gain C(ontrol. Includes separate Power 
Unit. 

PARTS ß22.0.0 Ins. 6//8)) ASSEMBLED 22840 
Instruction book and detailed price list (free with kit) available 
separately at 51- Post Free. 
TAPE PRE-AMPLIFIER MULLARD Typa "C" 
Suitable for most i track, Mono 
Tape Decks. Incorporates Ferrox- 
cube Push -Pull Oscillator. Treble 
Inductor and 3 -sp. Equalisation. 
Includes separate Power Unit. 
KIT OF £14.0.0 (Carr. & 219.10.0 PARTS Ins.7 /6). ASSEMBLED 
Instruction book and detailed price list (free with kit) available 
separately at :ì /6 Post Free. 
MOLLARD TAPE AMPLIFIER 
MODEL HE /'l'R3IMK.I1 
Based on Mallard's Type A" 
design and suitable for most I track Mono Tape Decks. Incor- 
porates Ferrox -cube Treble In- 
ductor, Gilson Output Transfor- 
mer, and 3 -speed Equalisation. 
Includes separate Power Unit. 
using PARTRIDGE MainsCTransformer. p PARTS 13.0 Ins. 7/8 ' ASSEMBLED ß18.0.O 
Instruction book and detailed price list (free with kit) available 
separately) at 3/- Post Free. 

COMBINATION TAPE UNITS 
All oar Tape linits can be supplied speeiallyy matched re any Tape Deok such as 
Cellars, Sewed Mk.6 Series Il, also the Weeeite. Specimen prises as below. 

Kit Assembled 
STP -1 Pre amp with Collars Studio Tape Deck TSB. 0.0 842. 110 
Assembled with back switch fitted, 144.2.0. 
6TP -1 with Brenell Mk. 5 Series II with Track switch 

fitted 688. 0.0 
STP -1 with Breneli 515.6 Se, lee 11,; Track Deck 674.15,0 
Type "C" Pre.aa,p with Colla,o Studio Tape Desk 624.10.0 630. I.0 
Assembled with deck wired and matched, 638.2.0. 
Type "C" Pre -amp with Dread]) 55.3 Series II Deck 240.11.0 263. L.)) 
Assembled with deck wired and matched, 856,6.0. 
HP'TR3 with Collare Studio Tape Deck 264. 3.0 220.10.0 
Assembled with deck wired and matched, 261.16.0. 
SPITES with Breneli Mk.5 Series II Deck 246. 4.0 251.11.0 
Amen-Aided with deck wired and matched. 253.13.0. 
Carr. .5 Ins. 151- on above units. Send 6.A.ß. far enmprehensivr price het. 

SEND FOR CURRENT PRICE LIST OF ALL LEAD- 
ING RECORDING TAPES AND ACCESSORIES 
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TERN'-CLVN 
Grsea,t Britau:xb reateat EleectrosccG flabhiea Orgcuúeatiow 

THE TUDOR STEREO HI -FI SYSTEM 
FOR 

ONLY 

48gns. 
Plus 15/- 

Pkg. & Carr. 
Comprising -a Self Powered AM /FM Tuner, Stereo Pre -amplifier, 12 
watt per channel Stereo Power Amplifier. The Tuner and Pre -amplifier 
are housed in matching black crackle finish metal cabinets for 
shelf mounting, with silver metal dials and matching knobs. 
Specifications: Tuner -Outstanding quality providing full VHF/ 

FM long and medium waveband coverage 
frequency range FM 87 5 -108.5 Mc/s, M /MW 
522 -1630 icc /s, LW 148 -270 Kc /s 100m\ output 
mains supply 105/240 A.C. Valve line -up, 
ECC85, ECH81, EBF89, EB91, EM84: 
ECC83. Multiplex outlet provided. Pre- 
amplifier- Designed for use with the Tudor 
Stereo Power Amplifier with inputs for most 
types of Pickups, direct play from Tape - 
Heads and ample sensitivity for either Crys- 
tal or Moving Coil Microphone Distortion 
0.1 %, tape outputs 100mV from 90K, ohm 
source inputs -Microphone 5 mV, Tape 
5.3 mV R.I.A.A. 4.3 mV flat 250 mV, Tuner 

100 mV. Valve line -ups 2 -EF86, 4- EC083. Power Amplifier -14 
watts per channel, sensitivity 1 volt r.m.s. for 14 watts output, fre- 
quency response ± 0.5dB 20 Ms. -20 Kc /s. Speaker impedance 4, 5 or 16 
ohms surplus power available for Tape Pre -Amp, mains supply 105/240 
v. A.C. Valve line -up, 2- ECC83, 4- 51,84, 1 -0534. 

DOUBLE FEATURE PRE -AMPLIFIER 
AND JLIO POWER AMPLIFIER 

A new conception In the field of audio engineering by Stern -Clyne 
development engineers. The most up-to -date circuitry is used in the 
Double Feature Pre -amplifier, it has matched inputs for microphone 
crystal or magnetic pick -ups and radio tuner and in addition offers full 
facilities for tape recording and high fidelity replay. 
This unique feature means that should you wish to include tape in your 
hi -8 system at a later date all that Is required is a suitable tape deck. 

* J.L.10 POWER AMPLIFIER 
Incorporates the latest triode -pen- 
tode ECL86 valves in push -pull, 
PARTRIDGE ultra linear output 
transformer, PARTRIDGE mains 
transformer and smoothing choke. 
10 watts power output, surplus 

impedance 
available 

pedance3- 7.5-15 oh 
tuner. Output 
ohms. 

KIT OF PARTS 11 Gns. C. & L 

READY BUILT 14 Gns. 7/6. 

* DOUBLE FEATURE PRE -AMPLIFIER 
Inaupts for microphone, crystal or 
magnetic pick -ups, tuner unit, 
Push- button switching for 3 tape 
speeds equalised. Tape erase Bias 
Oscillator circuit incorporating 

i errox -cube transformer. Function 
switch, separate base, treble and 
volume controls, level control and 
latest EMe7 magic eye level indi- 
cator. The pre -amplifier is totally 

enclosed in a silver hammer finish steel case, and an attractive perepex 
front panel completes the presentation. 
KIT OF PARTS £17.0.0 READY BUILT £21.0.0 C. & 1. 51 -. 

PRICES: If both above units purchased toget het: 
KIT OF PARTS £27.10.0 READY BUILT 32 Gns. °IÓ/ 

SEND STAMP FOR COPY OF OUR INTERESTING LITTLE 
BOOKLET "What is High Fidelity!" 

MARTIN Fully Transistorised AUDIOKITS 
These ingeniously designed sub -assembled kits enable you to 
build a transistorised H1-Fi system by simply linking together 
your choice of units. No technical knowledge or special tools 

are needed to build with 
UNIT 4 Z. + complete success. All 

units are supplied on - printed circuit boards 
ready to mount and con - 'g .. it d nett. Latest type tran- es sisters used in conlunc- !,4'1,- % Q Lion_ with the specially 

you superb red: tabatgitevrYe s 
operation or can be used on A.C. 
mains with Martin power supply unit. 

Following Audfokits available: 
Unit 1.-b -Stage Matching Input Selector Unit. 47/6. 
Unit 2.- Pre -Amplifier with Master Volume Control. 37/6. 
Unit 3.- 3- Channel Mixer. 79/6. (Plug -in matching adaptors 
for above. 8/6 each). 
Unit 4.- Combined Pre -Amplifier and Tone Control Unit. 62/8 

Mt-Power 

3... -1u watt Main Amp. (3 ohm o/p imp. only at present). 

Unit 6. -Power Supply Unit. 6$.12.8. 
P. & P. extra on above items. Full range of attractive Perspex 
escutcheons available. Send S.A.E. for fully descriptive 
literature. 

THE NEW CHASSIS PUNCH SET 
Five of the most used Hole Punches made 
of th- finest hardened steel will save hours 
of tedious hand labour. suitable for alu- 
minium. Sheet Metal. Plastic. etc. Punch 
Sizes Y- "/,. "- !'-l' -1i/ i complete with 
Tommy Bar, Tapered Reamer, 
and Zip Fastening Carrying Case. 49/6 PRICE 

P.RP. 
30i 

HI -FI STEREO HEADPHONES 
For the connoisseur who requires per- 
fection. Each Earphone consists of a 
21' Dynamic Loudspeaker with a full 
frequency range, fitted with foam rub- 
ber Ear Pads for added comfort to 
keep out noise and to maintain an 
excellent bass response. The resis- 
tance (unction box with change -over 
switch provides simple transfer from 
Phones to Speaker. Specifications: 
Frequency Range -25- 15,000 c.p.s. Input 
Impedance -16 ohms. Power rating- 
s watt. Weight -li ozs. 
PRICE 5 Gns. P. & P. 21h. 

(Junction box 151- ex.( 

MONAURAL STETHOSCOPE HEADSETS 
Suitable for Radio, Tape Recorders, or monitoring tape 
recordings, magnetic low impedance or Crystal High im- 
pedance. Complete with 4ft. of lead and minia- 
ture / Jack Plug. 

PRICE 1016 
P. &6P. 

ACOS MONAURAL STETHOSCOPE HEADSETS 
Suitable for Tape Recorders, or monitoring tape recorders, 
100 ohm impedance magnetic. Complete with 12/6 

1 P. /81'. lead. (Originally 21/ -). OUR PRICE 

WEST END: 18 Tottenham Court Road, W.I. MUSeum 5929/0095 
(Premier Radio) 23 Tottenham Court Road, W.I. MUSeum 3451/2 
(Premier Radio) 309 Edgware Road, W.2. PADdington 6963 

CITY: 109 Fleet Street, E.C.4. FLEet St. 5812/3 
NORTH LONDON: 162 Holloway Road, N.7. NORth 8161/5 
SOUTH LONDON: 9 Camberwell Church Street, S.E.5. RODney 2875 
CROYDON: 12 Suffolk House, George Street. MUNicipal 3250 
BRISTOL: 26 Merchant Street, Bristol I. Bristol 20261 
MANCHESTER: 10 Withy Grove, Manchester 4. BLAck Friars 5379 
Mail Orders and enquiries to Dept. P.W. 162 Holloway Rd, London, N.7. 

Half -day Sat 
Half -day Thurs 
Half -day Thurs 
Half -day Sat 
Half -day Thurs 
Half -day Thurs 
Half -day Wed 
Half -day Wed 
Open 6 days a week 
NORth 8161/5 
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CLEAR 
PLASTIC 
PANEL 
METERS 
First grade quality. 
M o v i n g 
Coil panel 

meters, available ex- stock. 
S.A.E. for illustrated leaflet. 
Discounts for quantity. Avail- 
able as follows. Type MR. 381'. 
1s1 / in. square fronts. 
500.A 32/6 lA. DC 22/6 
100µA 29/6 5A. DC 22/6 
200µA 27/6 3V. DC 22/6 500µA 25/- 10V. DC 2216 50- 0-5011A 29/6 
1000- 1001tÁ 27/8 50V. DC 22/6 
1mA 22/6 100V. DC 22/6 
5mA 22/8 150V. DC 22/6 
10mA 22/6 300V. DC 22/8 
50mA 22/6 500V. DC 22 /8 
100mA 22/6 750V. DC 22/6 
150mA 22/6 15V. AC 22/6 
200mA 22/6 50V. AC 22/6 
300mA 22/8 150V. AC 22/6 
500mA 22/6 300V. AC 22/6 
750mA 22/6 500V. AC 22/6 
Type MR. 52 P. 2: in. sq. fronts 
50µA 57/6 1mA 32/6 
100µA 47/6 10mA 32/8 
500µA 37/6 I00mA 32/6 
50- 0-50µA 57/6 1A. DC 32/6 
100.0 -100µA 47/6 300V. DC 32/6 

300V. AC 32/6 
Type MR. 85P. 3, x 311n. fronts 
1Ó0µµA 49/6 10mA 351- 
500µA 39/6 103MA 35/- 
50-0-30µA 59/6 1A. DC 35/- 
100.0-100µA 49/6 300V. DC 35 /- 
POST EXTRA 300V. AC 35/- 

BAKELITE 
PANEL 
METERS 
First grade 
quality. 
31in. square 
fronts. 

25µA 65/- 1A. DC 29/6 
50µA 42/8 5A. DC 29/6 
1000A 39/6 '1A. AC 29/6 
500µA 35/- '5A. AC 29/6 
50-050µA 42/6 30A. AC 29/6 
100 -00.100µA 39/6 300V. DC 29/6 
imA 29/6 '300V. AC 29/6 
1.. A 29/6 300V. AC 35/- 
10 e . A 29/6 VU Mtr. 49/6 

Moving iron, all others 
moving coil. 

ILLUMINATED 'S' METER 
1 " /in. sq. front. Cal. in S 
units. 6V lamp. 29/6. P.P. 1/-. 

MORE METER BARGAINS 
100µA. 2i1n. Flush rd. 42/6 
30-0-30mA 21in. 9/6 
300V. AC 2iin. ., ., 25/- 
500V. AC 2ifn. .. .. 25/- 
1mA Meter Rectifiers 8/6 

Post extra. 
61N. PANEL METERS 
Flush panel mounting, her- 
metically sealed. 
300A. DC info 65/ -. Post 5/- 
1í10A. AC m/1 65/ -. Post 5/- 

WESTON S54 Moving Coil Relays 
Brand new boxed 42/6. P.P. 2 / - 
TELEPHONES TYPE H 
Sound powered, generator bell 
ringing 2 line connection. Fully 
-tested. £4.19.8 pair. Carr. 5/ -. 

HE -40 DE LUXE4 -BAND COMMUNICATION RECEIVER 
Frequency coverage 550Kc /s 
to 30 Mc /s continuous. Opera- 
tion 220 /240 volt AC /DC. The 
perfect receiver for short 
wave listening. Special 
features include: Slide rule 
tuning dial -electrical band - 
spread -0 -100 logging scale - 
improved selectivity -built 
in "S" meter- A.V.C. -Noise 
limiter -H.F.O. -Phone Jack 
built to 5in. speaker -tone 

control- standby switch -supplied with three aerials, ferrite loop 
for broadcast band. adjustable 58in. whip for short wave and wire 
aerial. Smartly styled durable metal cabinet. Supplied brand new 
and guaranteed with manual. £24.15.0 carriage paid. S.A.E. 
for full details. Part exchanges welcome. 

MODEL ITI -2 MULTITESTER 20,000 O.P.V. 
20,000 o.p.v. D.C.: 10,000 o.p.v. A.C. 

Specifications: 
D.C. V: 0- 5- 25- 250500 -2500 V. 
A.C. V: 6 -10- 50-500 -1000 V 
Current: C- 50gA- 25mA -250mA 
Resistance: 0-60K -6M fl 
Capacity: 0.01 -0.3mFd (at AC 10 V) 
Decibel: -20dB -+22dB 
Output range: 0-10-50-500-1000V 
Battery: 1.5 V U12 
Size: 3/ x 4) x 1:1n. 
Supplied complete with batteries, leads instructions, 82/6. Post 2/6. 

MARCONI TFI44G 4 STANDARD SIGNAL GENERATORS 
First release of this late mark. 85Kc /s to 25Mc /s +1'0. Output 
variable from 1µV to 1 volt. Internal sine wave modulation 40Oc/s 
up to 75 °, depth. Operation 200/250 volt A.C. Offered in really excel- 
lent condition. like new fully tested and guaranteed.£25. Carr. 30/ -. 

TE -20 RF SIGNAL GENERATOR 
Accurate wide range signal generator covering 120Kc /s- 260Mc/s 
on 6 bands. Directly calibrated. Variable RF attenuator. Opera- 
tion 200 /240 V. A.C. similar in appearance to TE -46 CR Bridge, 
Brand new with instructions. £12. Carr. 5 / -. S.A.E. for details. 

S.,Ml AUTOMATIC BUG KEY 

Super speed key, 7 speed adjust - 
men s. 10 WPM to as high as 
desired weight scale for repro- 
ducible settings Precision 
tool d anti rust nickel plated 
bras and stainless steel operat- 
ing parts. Size 60 a 3 x 21in. 
Brand new. £4.12.6. Post paid. 

SILICON RECTIFIERS 
,SCR. 400V. P.I.V. 

4.7 amp 7/6 
200V, P.I.V. 

6 amp 5/6 
800V. P.I.V. 

500mA 5/6 
400V. P.I.V. 

500mA 3/6 
70V. P.I.V. 

1 amp 3/8 
95V, P.I.V. 

1 amp 4/6 
0A202 miniature silicon 
rectifiers 1/- each. 
Discounts for quantities. 
Please add postage. 

PLUGS AND SOCKETS 
Fannon 15 -pin in -line printed 
circuit connectors. 7/8 pair. 
Large quantities available. 
Cl niters. 4 pin, 2/6 pr: 8 pin 3/6 
pr: 12 pin 4/- pr: 18 pin 4/6 pr. 
Paioton Miniature Jones. 
4 pin 3/6 Pr: 6 pin 4/- pr: 8 pin 
4/6 Pr: 12 pin 5/6 pr: 18 pin 7/6 
pr: 24 pin 10/6 pr: 33 pin 12/6 pr. 
Post extra. 

COSSOR DOUBLE -BEAM OSCILLOSCOPE 1035 
4in. tube. Calibrated Yl amplifier from 50mV to 50V. Bandwidth 
10Me /s. Calibrated Y2 amplifier from 5V. to 500V.wlth bandwidth up 
to 100KO /s. Directly calibrated X shift providing time measure- 
ments from 15 microseconds to 150 milliseconds. Supplied in guar- 
anteed perfect condition. 237.10.0 each. Carr. 30 / -. Spare Tubes. 
TYPE 89D. Brand New. 59/6 each. P. & P. 4/6. 

ERSKINE TYPE 13 DOUBLE BEAM OSCILLOSCOPE 
Time base 2c /s- 750Kc /s. Calibrators at 100Ke /s and 1Mc /s. Separate 
Yl. and Y2 amplifiers up to 5.5Mc /s. Operation 110 /230 volt A.C. 
Supplied in perfeot working order. £27.10.0. Carr. 20/ -. 

CR.100 COMMUNICATION RCVRS. FIELD TELEPHONES 
60Kc /s to 3OMc /s on 6 bands. 
200/250 volt A.C. operation. 
Supplied in perfect working 
condition. £21 each. Carr. 30/ -. 

MICROAMMETERS 
0-500 mtcroamp, 2iin. circular 
flush panel mounting. Dials en 
graved 0-15, 0-600 volts. Brand 
new, boxed. 15/ -. P. & P. 1 /6. 

MINE DETECTOR No. 4A 
Will detect all types of metals. 
Fully portable. Complete with 
instructions. 39/6 each. Carr. 
10/ , Battery 8/6 extra. 

GEARED SLIDER RHEOSTAT 
1.2 ohms 12 amp. 15 /8. P.P. 3/6. 

FIELD STRENGTH 
METERS 

Frequency 
coverage 

1- 250Mc /s. 
Fitted with 
200 mtcroamp 

meter. 

s- 

Supplied 
with teil 

-s escopic 

Learpiece 
and instructions 69/6 post paid. 

MAINS RECORD PLAYERS & AUTOCHANGERS 
ALL GUARANTEED WITH ARIL AND CARTRIDGE 

GARRARD SPR -10 PLAYER £4.17.6 
GARRARD AUTOSLIM CHANGER £8. 9.6 
GARRARD AUTOSLIM DE LUXE 26.19.8 
GARRARD AT6 CHANGER MONO £10. 9.6 
GARRARD AT6 CHANGER STEREO - £10.19.6 
GARRARD 4 H/F MONO £14.19.6 
GARRARD 4 H/F STEREO 215.15.0 
GARRARD TYPE A CHANGER £17.15.0 
GARRARD 301 STROBO NO ARM £19.10.0 
B.S.R. GU7 SINGLE PLAYER £4: 7.6 
B.S.R. UA14 CHANGER 25.19.8 
B.S.R. ÚA16 CHANGER '£6.12.6 

POSTAGE EXTRA. 

Type "I. ". Two line connection, 
generator bell ringing. Complete 
telephone intercom. Supplied in 
excellent condition, fully tested 
and complete with batteries. 
Only '9 /8 per pair. Carr. 5/ -. 
Type "F ". As above but moulded 
bakelite case (as illustrated). 
Supplied complete with wooden 
transit case for field use. 
24.19.8 per pair. Carr. 5/ -. 

AMERICAN BLOCK 
PAPER CONDENSERS 
Very high quality. 10mFd, 600v. 
8/6: 10 mFd 1kV 10/8; 12 mFd 
1.5kV 15 / -. Post extra. 
L.T. METAL RECTIFIERS 
FULL wave bridge connected. 
12/18V lA 3/9 24/36V lA 7/3 
12 /18V 2A 6/3 24/36V 2A 13/6 
12 /16V 4A 8/6 24/36V 15A 45/- 
12/í8V 6A 12/8 36/48V 6A 32/6 
12/18V 10A 22/6 Post extra. 

L.T. TRANSFORMERS 
For chargers, models etc. All 
primaries tapped 200 /250V. 
(1) 3.5, 9 or 17V., 1 amp, 9/9: (2) 
ditto 2A., 14/3: (3) ditto 9A., 
16/6; (4) ditto 6A, 28/ -: (5) 3, 4, 5, 
6, 8, 10, 12, 15, 18. 20, 24 or 30V.. 
2 amp, 1816: (6) ditto 4A.. 30/-; 
(7) ditto 5A, 37/G: (8) 50V. 1 amp, 
13/6: (9) 50V. 1 amp, 15/6. 
Post extra. 

AUTO TRANSFORMERS 
Step up or step down. Tapped 
0/115/200/230/250V. 20 W . 9/-: 60W. 
12/6; 

27/6: 305ÓW. 
150W. /; 5í000W. 

87/8: 1.000W. 90/ -: 1.500W. 
£6.19.6: 

£15 i only £Lapp d 
0 /110 /230V.) Post extra. 

9 TRANSISTOR 
TRANSCEIVERS 
TWO -WAY 
RADIOS 
Average range up to 
5 miles Fre- 
quency. 27 
Mc /s Pand. Supplied complete 
with Teles- 
copic aerials Batteries. Personal 
Earpieces Leather carrying 
cases and 
instructions. 
Brand new, 
guaranteed. 
£25. pair. S.A.E. for details. 

30,000 O.P.V. TEST METER 
MODEL 500 

Reads volt- 
ages up to 
1,000 D.C. at 
30.000 ohms 
per volt and 
A . C . at 
15,000 o.p.v.: 
D.C. current 
to 12 amps. 
Resistance 
to 60 Megs: Decibels 
from -20 to 
+56. Incor- 
porates in- 
ternal buz- 

zer for audible warning of 
direct shorts and blocking 
condenser for A.F. output 
measurements. Size 3' /,, x 6' / 
a 2iin. PRICE 28.17.6. 

G. W. SMITH & CO. (RADIO) LTD. 
3 & 34 LISLE STREET, LONDON, W.C.2. 
SEE OPPOSITE PAGE 
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CONSTANT VOLTAGE TRANS. 
95/130V. input. 115V. output, 
500 watts. Can be used in series 
for 230V. 24 each. Carr. 10/ -. 

DUMONT h105IPI DOUBLE 
BEAM C.R.T. 
Twin gun, 6.3V., new, boxed, 
50/6. P.P. 3/6. 

MAINS ISOLATION TRANS. 
230V. to 230V. 50W. 10/8, P.P. 
'1 / -: 100W. 29/8, P.P. 3/8: 1.000W. 
£5. Carr. 10 / -. 

TM -59 'er 'S' METER Signal 
strength 
meter us- 
ing VTVM 
principles. 
Calibrated 
In S units. Sensiti- 
vity and 
zero ad- 

justments. For any superhet 
receiver with AVC. Requires 
150 /200V. and 6 or 12V. Corn - 
plete with valve and full 
instructions. $218. P.P. 2/6. 

VARIAC TRANSFORMER 
24 amp. Pri. 230V. Seo. 185/ 
250V. 812.10.0. Carr. 10 / -. 

MAINS MOTORS 220 240V 
90 watts. 5,000 r.p.m. 4f x Sin. 
lin. spindle 22/8. P.P. 2/-. 

MINIATURE LEAD ACID 
ACCUMULATORS 
Brand new. 2V. 1.5A. 4 x 1 x 11in., 
5/6. P.P. 1/3. 12V. 0.75A, 
4 x 3 x 11in. 15 /6. P.P. 1/6. 

TWIN MOTOR BARGAIN 
200/260V. A.C. Twin concentric 
spindles. Either motor rever- 
sible. 1400 r.p.m. Brand new. 
12/8. P.P. 2/6. 

MINIFLEX ; TRACK TAPE HEADS 
Set of 3, record, playback 
erase. ONLY 29/8 set. P. & P. 
9d, 

COLLARO/MAGNAVOX. STUDIO 
TAPE TRANSCRIPTOR 
Brand new. 3 speeds, 11, 31, 71 
f.p.s. 3 motors, digital counter. 
Complete with 2 spools. instruc- 
tions, 10 ans. Carr. paid- 

4- CHANNEL TRANSISTORISED 
MICROPHONE MIXER 
Add musi- 
cal high - 
lights and 
additional 
s o u n d 
effects to 
your re- 
cordings. 
The MM -4 permits mixing of 
four signals euch as micro- 
phone, records, tuner. etc. into 
single output. Inputs and out- 
put take standard plugs. Fully 
transistorised and self con- 
tained in hasom 
PRICE 5918 Postd de 

case. 

HEAVY DUTY POWER SUPPLIES 
Input 200 /250 volt A.O. Three 
H.T. outputs 2 x 400V. 175mA 
and 350V. 226mA. All fully 
smoothed. 2 x 6.3V. 6 amp, 
6.3V. 4 amp, 12V. 0.6 amp. 
Supplied in perfect condition. 
25.10.0. Carr.20/ 

PRECISION PORTABLE 
VOLTMETERS 
Polished wood case. 81n. scale 
with knife edge pointer. A.C. 
and D.C. volts: 0 -180 volts, 
59/61 0- 160 -320 volts, 25.19.8. 
P.P. 3/6. 

HE -30 SUPERAMATEURCOMMUNICATION RECEIVER 
4 bands covering 550Kc /s to 3OMc /s 
continuous. Operation 200 /240 
volt A.C. Special features in- 
clude: Easy to read illuminated 
slide rule dial -Built in Q multi- 
plier- Aerial trimmer-calibra - 
ted electrical bandspread on 
amateur bands-0-100 logging 
scale -noise limiter -AVC /MVC 
elector- stable, oscillator and 

B.F.O. [or clear CW and SSb re- 
ception -built in edgewise "S' meter. Output for phones or 
STD speaker. Supplied brand new and guaranteed with manual. 
£42 carr. paid. S.A.E. for full details. Part exchanges welcome. 

HE-80 I4-VALVE AMATEUR COMMUNICATION 
RECEIVER 

550Ke /s to 8051e/s +2 Metre 
Band, 144 to I46Me /e. Two 
receivers in one. Continuous 
coverage from 650Kc /s to 
30Mc /s and 144 to 148Mc /s. 
Dual conversion on 2 metres, 
with extra RF and Mix. ( Lam= - stage. S ecial features in- 

¡$ 046 "4" "4" slude ' 5" meter, Crystal 
calibrator "Q" multiplier, 

B.F.O., Bandepread on all amateur 
bands. large illuminated dial with 

logging scale, improved A.N.L. regulated power pack. Output for 
Phones or speaker t8 or 500 ohms). Operation 200 /250 volt A.C. Valve 
ine -up 4 x 6AQ8. 3 x 6BA6, 2 x OBE6, 1 x 6E11.8, 8AL5, 8AQ5, 6CA4, and 

0A2. Attractive grey steel cabinet. 17 x 71 X 101n. Supplied brand 
new and guaranteed complete with instruction manual. 59 (:n. 
Carriage paid. S.A.E. far lull details. Part exchanges welcome. 

NATIONAL H.R.O. RECEIVERS 
SENIOR MODEL. Complete with a full set of 9 coils covering 
50Kc /s to 30Mc /s. Each receiver thoroughly checked and tested 
before despatch. Dual purpose rack model for table or 191n. rack 
mounting. Extremely good used condition. 818.18,0. Carr. E1. 
200/250 volt A.C. power supplies for H.R.O. also sold separately, 
59/8. Carr. 5/ -. S.A.E. for full details. 

P.C.R.2 COMMUNICATION RECEIVERS 
Excellent u valve receiver. Frequency coverage on 3 bands. 800- 
2,000 metres. 190 -550 metres and 6- 22Mc /s. Output for phone or 
speaker. Supplied in perfect condition, 25.19.8 each. Carr. 10 / -. 
The receiver can be supplied with an Internal power supply to 
operate on 200/250 volt A.C. at 89/8 extra. or plug in external 
power supplies are 35 /- extra. Full circuit supplied. 

MODEL PT -34 1,000 O.P.V. MULTI -TESTER 
Dependable and Easy to Read 

SPECIFICATIONS: 
D.C. V. .. ,. 0- 10-50- 250 -500 -1000 V 
A.C. V. .. 0- 10- ,50- 250-5500.1000 V 
Current ., 0- 1- I00- 500mA. 
Resistance: 0 -I00K al Battery: 1.5V U12. 
Size: 31 x 2 ":, x l'In. 
Supplied complete with batteries, leads, 
instructions. 39/8. Post 1/6. 

MODEL PV -58 VACUUM TUBE VOLTMETERS 
Latest design with special circuit for stable 
and accurate measurements. Resistors used 
are all within 1"- tolerance. Specially designed 
41n. 2JOfSA meter. 11 Meg. Inputs. Ranges: 
-D.C. V.0 -1.5 -5-15 60.150- 500 -150ÚJ. 
+D.C. V. 0 -1.5 -5 -15-50 -150- 500- 1500V. 

A.C. V. 0- 1.5- 3- 15 -50- 160 -500 -1500V. RM6. 
0- 1.4- 4- 14-40- 140 -4110- 1400 -4000 P.P. 

Resistance: 2 ohm to 1,000 megohm. 
Decibels: -10dB to +65 dB. 
Operation 220 /240 volt A.C. Size 7 x 41 x 4in. 
Supplied brand new and guaranteed complete 
with probe and instructions. £13.19.8. P.P. 318. 

TE-46 CAPACITY -RESISTANCE ANALYSER 
* Factory wired and tested. 
* Capacitance bridge circuit. 
* Direct reading !melee for capacl- 

tance and resistance. * Magic eye null indicator and 
meter. 

* Checks opens. shorts, leakage 
and intermittente. * Determines power factor Of 
electrolytics. 

* 2 Turns ratio scales. 
* Measures impedance. 

Capacity 4 ranges 2pY -2,000 mEd. Resistance 4 ranges 2 ohms - 
200 meg. ohm. Turns, ratio and Impedance ranges. Read insula- 
tion resistance direct on meter to WO meg. Size 101 x 7 x 511n. 
Operation 200 /240 V. A.C. Supplied brand new with Instructions, 
£15.Carr. 7/6. 

COMMUNICATION RECEIVER 
SPEAKER 

3 x Sin. speaker in 
grey steel case to 
match HE -30 or 
HE-80. 8 ohm imp. 
Size 71 x 31 x 61n. 
55/- each. P.P. 2/6. 

LAFAYETTE BRAND 
RECORDING TAPE 

First grade quality American 
tapes. Brand new and guaran- 
teed. Discounts for quantities. 
Edn. 600ft. std. plastic 8/8 
5in. 900ft. L.P. acetate 
Sin. 1200ft. D.P. mylar 1 /- 

5I1n.1200ft. L.P. acetate 1 /8 
Min. 1800ft. D.P. mylar 22/6 
7 n. 1200ft. std. mylar 12/6 
Tin. 1800ft. L.P. acetate 15 /- 
71n. 1800ft. L.P. mylar ß0 /- 
71n. 2400ft. D.P. mylar 25/- 
Postage 2/-. Over £3 post paid. 

TRANSISTORISED FIELD 
STRENGTH METER 

3 bands 2.5 to 
1 57Mc /s. Per- 

mits easy tune 
up for max 
t ra n s Ir,i t ter 
output. Ear- 
phone jack to 
monitor audio. 
20011A metri 
cal. 0-10. 

Supplied complete with batter, 
telescopic aerial, 27.7.0 each. 
P.Y. 2/6. 

HEADSET L BOOM MICROPHONE 
American type low impedance. 
padded. 49/8. P.P. 2/6. 

R.C.A. HEADSETS 
Low imp. Fitted with std. jack 
plug. 1518. P.P. 1/6. 

ROTARY TRANSFORMERS 
12V. D.C. input. Output 310/ 
360V. D.C. 30mA, New hexed. 
10 / -. P.P. 2/-. 

200 Kfl INSTRUMENT POTS. 
µlrewound, Mtn. dia. 5/6 each. 
P.P. 1/3. 

R.C.A. PLATE TRANSFORMERS 
200/250V. pr1. 2,000-1- 500- 0- 1,500- 
2,000V. 500mA. New, boxed, 
28.10.0. Carr. E1. 

PHOTO VOLTAGE AMP. UNITS 
Fitted with twin selenium 
photo cells, Tinsley mirror 
galvo. 29.19.8 each. Carr. 7/6. 

500 VOLT BRIDGE MEGGERS 
Evershed Vignoles series 11. 
Supplied in as now condition, 
complete with leather case, 
£40 each. Guaranteed. 

PRECISION COMBINATION 
VOLTMETER AMMETER 
Two separate Instrumente 
housed In polished wood ease, 
Bin. scales with knife edge 
pointers. Ranges as follows: 
A,C. and D.C. volts: 0460 -300- 
600 volts. A.C. and D.C. Cur - 
rent: 0 -2550- 150.200 amps. Sup- 
plied complete with shunts. 
leads and leather carrying case. 
Brand new condition. £9.19.8 
each. Carr. 7/6. 

LARGEST STOCKS OF 
COMPONENTS 
receivers and test equipment in 
the country. Open 9 a.m. to 
e p.m. Every day, Monday to 
Saturdas. Trade supplied. 
S.A.E. for Valve Lists, etc. 

(RADIO) LiMITED 
Phone GIRRARD 8204/9155 
Cane, Sh11711EX 1FSQUARE 

LISLE STREET, LONDON, W.C.2 z. = 

www.americanradiohistory.com

www.americanradiohistory.com


14 PRACTICAL WIRELESS May, 1964 

POST HASTE FROM SURBITON 
ALL ORDERS DESPATCHED SAME DAY WE PAY POSTAGE and INSURANCE ALL TRANS- 
ACTIONS receive PERSONAL ATTENTION and PROTECTION from our MONEY BACK GUARANTEE 

* MARTIN RECORIIAKITS * 
For HALF TRACK 

Tape Amplifier tor Studio Deck with ready wired printed 
circuit control and input panels, mains and output 
transformers, knobs, plans, screws, etc. 0E86, ECC83, 
EZ80, EMS.; and 2 EL84. 3 watts output. Magic eye, 
radio and ME. inputs. Ext. speaker socket. Tone and 
Monitor controls. Can be used as an amplifier 011.11.0 
Collaro Studio Deck. Very latest mode, 3 speeds, 71n. 
spools 210.19.6 
Case for above, with 8 t lin. speaker, two toue grey 25.5.0 
Complete Kit with Tape and Microphone 229.0.0 
B.S.R. Monardeok TD2, latest model Shin. spools 29.9.0 
Tape Amplifier for B.B.R. Deck, printed circuit ready 

-red with EUt'83, ECL89, EMH.S and EZSO. Complete 
with RII plugs, sockets, panels, knobs, etc. Mounts under 
deck making e selfcontained unit 88.8.0 

For QUARTER TRACK 
Caollaro Studio Deck, Marriott "X" h -ads 217.17.0 
Tape Amplifier tor Studio Deck, described above, but 

quarter track £12.12.0 
rase. e oh op sl(sr, is o tons err, £5.5.0 
Complete Kit with Tape and Microphone £35.0.0 

Dep. 

24/- 

22/- 

58/- 
201- 

20/- 

& 

12 

8 

12 

9 

37/8 12 

37/- 12 

70)- 12 

Mthly. 
pmts. 

of 

19/- 

27/3 

48/2 
21/- 

21/- 

29/5 

2018 

58/2 

GRAMOPHONE UNITS, MOTORS, PICK -UPS 
Deena Deram Arm and Plug-in Shell 25.5.0 
Deceit Derain Tritoscrjption Cartridge 24.14.6 
Deoca Dram Auto Cartridge 23.13.6 
Garrard SRP10 with GCS cartridge, Mono, single 
player 25.9.11 
H.S.R. DA14 with TC8 cartridge, Mono, 4 -speed 
changer 68.19.8 
Garrard Antoalim, Mono GCS cartridge, 4 speed 
changer 27.17.0 
Garrard AT6 Autoslim de Luxe, GC8 Mono cartridge 

811.9.0 
Garrard 4H /F with Mono GC8 cartridge £17.0.0 
Garrard Lab Type "A" Transcription 
auto -changer, with GCS cartridge, mono 219.14.9 
Garrard 301 220.12.2 
Garrard 301 Strobe £22.0.0 
Philips A01016, Stereo cartridge, will change 7tn. 
records (adaptor 10 /. extra) 812.12.0 
Goldrisg GL58 with arm, lees cartridge £17.1.9 
Goldring GL70 with arm, no cartridge £27.9.4 
Goldring "88" Transcription, no arm £18.18.5 

20/- 

20/- 

28/6 
34/- 

39/8 
48/2 
44/- 

271 - 
38/- 

41/- 

6 

7 

9 
12 

12 
12 
12 

12 
12 
12 
12 

23/3 

22/6 

24/9 
28/2 

32/9 
84/- 
88/6 

20/8 
29/2 
45/8 
31/1 

ARMSTRONG - NEW TUNER -AMPLIFIERS 
MONO 

AF208 A.M. IF.51, Radio chassis, bass and treble controls. 
F.U. inputs, etc 221.4.0 
ST3 Mk. 2 A.M. /F.M. Belt -powered tuner 225.12.0 
227M Q.M. /F.M. Radio chassis 10 watts 233.18.0 
223 A.M./F.M. Belt- powered (Tuner only),..,220.15.0 
229 F.M. only, Self- powered Tuner 222.10.0 

STEREO 
Stereo 55 A.M.IF.M. Radio chassis, with Stereo 
gram inputs £29.14.0 
227 A.M. /F.M. Radio chassis, Stereo gram, lU watts 
each channel £48.15.0 
228 A.M. /F.M. Radio chassie, Stereo gram, 10 watts 
each channel, Filter, etc 256.0.0 

OTHER TUNERS 
Tripletoae E.M. Tuner, lees power £13.19.8 
Tripletane F.M. Timer, self -powered £15.14.8 

48/- 12 84/10 
53/- 12 42/4 
70/8 12 58 /1 
57/6 12 47/8 
45/- 12 37/4 

82/6 12 49/5 

97/6 12 81/1 

112/- 12 93/2 

28/- 12 28/2 
31/8 12 28/1 

STEREO AMPLIFIERS- VARIOUS 
Armstrong 222, Integrated, IOW per channel £27.10.0 
'Mild GA505. Integrated 818.18.0 
Rogers Cadet Mk. 2 with pre -amplifier, 4 ECL86 
valves 228.15.0 
Leak Stereo 20, Main amplifier 630.9.0 
Leak Varislope stereo pre -amplifier £25.0.0 
Quad 22 Stereo Control Unit 025.0.0 
For Quad Main Amplifiers are Mono section. 

55/- 
40/6 

68/8 
84/8 
50/- 
50 /- 

12 
12 

12 
12 
12 
12 

45/8 
81 /1 

44/5 
50/3 
41/8 
41/8 

Dep. & 
Mthly. 
pmts. 

of 
S.S.R. TD2 Deck with Marriott "L" Series heads 211.11.0 24/- 12 19/- 
Tape Amplifier for B.S.R. deck, as over, but quarter 
track 29.9.0 20/- 9 211- 

TAPE PRE -AMPLIFIER 
For Studio Deck, with power supplies, ECC83, ECL82, 
EL80 and 0584. Mkt. and Radio sockets, gives au 
equalised output of 400 m /Volts....Hall Track 28.8.0 

Quarter Track 29.9.0 
20/- 
20/- 9 

21 /- 
21/- 

Building Instructions available at 2/6 each Kit (refunded 
on purchasing Kit). 

TAPE HEADS 
MSS Quarter track. Record/Playback and Erase 
per net 23.3.0 
Bradmatio Half track Record /Playback head on ly £1.12.8 
Bradmatio Half trac Record)Flayback and Erase on 
plate 61.19.6 
Colaro pressure pied for third head position 4/- 

BRENELL 
Mt. 5 Series I. Deck, Half track 4 speed £32.11.0 85/- 12 54/- 
ilk. 5 Series 2 Tape Amplifier with power pack £28.0.0 52/- 12 43/2 

MONO AMPLIFIERS 
Linear L45, 3 watt, 3 valve 25.19.8 
Linear Diatonic, 12 watt, suitable Mic. or Guitar 

212.12.0 27/- 12 20/8 
Linear Coachord, 30 watt, ideal Guitar amp., with 
ease £18.0.0 12 29 /10 
Dulei GA5. integrated amp., 5 watt, E11L88 valve 218.2.8 28/6 12 21/8 
Dulci DPA15, 15 watt with 2 valve pre- amp 220.5.0 52 /8 12 43/6 
Tripletoue Hi -Fi Major with pre -amp. Suitable for 
Guitar or Mc. etc 215.19.9 35/3 12 28 /1 
Leak TL/12, 10 watt Main amp. only 018.18.0 40/8 12 31/1 
Leak Varislope pre -amplifier 215.15.0 81/8 12 28/1 
Quad, 15 watt Main amplifier only £22.10.0 451 - 12 37/4 
Quad pre -amplifier, Mono £19.10.0 39/- 12 32/4 

JASON F.M. AND TV SOUND TUNERS 
FMT1, complete with 4 EEO' valves £7.4.6 
FMT2, lees power, complete with 4 E1'80 valves 

21)- 7 20/8 

29.4.8 20/- 9 20/8 
FMT2, with power, complete with 4 EFSO and 1 

Olio £11.4.9 22/8 9 24/9 
MT3, Fringe, complete with valves, lees power £10.19.0 22/- 8 27/3 
FMT3, with power, complete with all valves £12.19.0 28/- 12 21/8 
ITV /2, switched F.M. and TV sound, self powered, all 
valves 015.12.8 33/8 12 25/8 
Mercury U. as 3TV1'2 but less power, all valves £11.0.0 22/- 8 27/3 
Instruction hook included in all kits. Available separately, 
2/8 and 3/8. 
JTV /2, ready built, state channels £22.5.0 4418 

12 
38111 

Monitor, ready built (as Mercury ID £18.15.8 33/8 12 27/9 

LOUDSPEAKERS 
Goodmans Axiette s 25.5.7 
Goodmans Axiom 10 £8.5.11 
Goodman, 5K/20/XL 7.7.0 
Goodmans XO 5000 crossover £2.0.11 
Goodmans Axiom 201 191n. Unit £10.17.4 22/5 12 17/11 
Gondwana Axiom 301 19in. Cut 215.4.8 80/8 12 25/8 
Wharfedale Super 811íS /DD 28.14.2 
W.H. 111,1012 10in. 04.7.8 
R.T.C. lein. Unit, 15 watt £5.15.0 
R.T.C. Hl -Pi Master 20 /- 8 21/- 
Wharfedale W12 /EG Clin. 15 watt Lead Guitar 
speaker 210.10.0 21/- 12 17/5 
Wharfedale W15 /EG 15in. 15 watt Bass Guitar 
speaker 217.10.0 85/- 12 29/- 
Wharfedale Super 10 /RS /DD loin. bleb quality 
mit £10.18.0 23/8 12 17/11 
Wharfedale RS /12 /DD 19iri. G w:a1 t. Ui -Fi 011.10.0 27/6 9 24/9 

EASILY REACHED BY TRAIN FROM WATERLOO 
TO SURBITON 

SURBITON PARK RADIO LTD. KIN5549 

48, SURBITON ROAD, KINGSTON -ON- THAMES, SURREY 

e Order for Cash, C.O.D. or Terms 
e Hours 9 a.m. -6 pm. (I p.m. Wed.) 

Open ALL DAY Saturday 
e Established 30 years 
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PARK RADIO LTD. 

YOUR MAIN SUPPLIET 
N 

FOR THE NEW 
MAR 

KITS 

10W. AMPLIFIER 

With these ingenious new MARTIN AUDIOKITS you 
can build an ALL -TRANSISTOR Hi -Fi Assembly to 
suit your personal requirements exactly. When built, 
you will have a modern, powerful, high quality assembly 
with ALL the features of a de -luxe hi -ii assembly. 
Building is easy, and you will save pounds. Designed 
for simple panel mounting. Easily doubled up for 
stereo. Full instructions with every kit. Leaflets 
free on request. 

UNIT 1 

°:t(r`'97 FIVE STAGE SELECTOR 
cr- 

run, 

Obi_ ` !\ : ¡l -vs s' 

Enables up to 1 Inputs to he ,.gmpcted an I 

correctly matched to following pre -autp 
stage. 'With transistor, resistor and 
capacitors mounted on printed circuit board. 
I.ong spindle for adding stereo when required. 
With Mazda AC136 Translator. 

Mize 31 e Sin. For Magnetic and crystal P.U.s, Radio Tune, 4716 Microphone. and output from tape heart. Requires tr -I., \ -. 

UNIT 4 

COMBINED PRE- 
AMPLIFIER AND 
TONE CONTROL 
UNIT 

Three stages of audio control -bass 
r 
ontrol operating 

between -If to +10 dR; treble control between -16 to 
+12 dB: volume control with on-otl switch to serve power 

supply to complete im.talletion. Wit h all components mounted 
on printed circuit board. 61 a 21in.. ß.12c. With Mazda 
Actif Transistor. 

UNIT 5 
MAIN AMPLIFIER 

Complete with heat sink, 
which the six transistor print,d- 
viction amplifier Is haut. 7rana. 
tormerless output gives maxim,. 
of 10 watts into li.ohm speaker. 
operating from 24 volt snprdy. 
Pre- tested by orals es. 'rransin or 
line -up: Magda Al l all, ACI Ill. 
Aí_764, ACI37,2sNKT451, At124l. 
Wharfedale :1 ; 1a ohms t sst/t1 Matching Transformer. 

UNIT 6 
POWER SUPPLY UNIT 

62/6 

Operates from 200 -250 volts. A.l.. giving 
D.C. output at 24 volts for main amplifier 
and tappings for power to other Martin 
Amliokit Unite. Incorporates heavy duty 
transformer, full smoothing and latest type 
rectification. 
Elegant front Control Panel for 10/6 
.vnn, 1,,11 litine. 

\ \ 
£5.12.6 

52/6 
ALL 4 ABOVE UNITS 114.5.0 OR 28 6 DEPOSIT 

AND 12 MONTHLY PAYMENTS OF 23 7 

TAPE ENTHUSIASTS - SEE DETAILS 
OF MARTIN RECORDAKITS - Page Opposite 

e 

s 
s 
s 

TECHNICAL 
TRAINING 
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 

and 

TV Servicing Certificate 
(R.T.E..B.i 

C. & G. Radio 
Amateurs' Exam. 
(Amateurs' TransmittSog 

Licence) 
P.M.G Certificates in 

Radiotelegraphy 

British Institution of Radio Engineers, 
C. & G. Telecom. Technician's Cert. 

Gen. Cert. of Education, etc. 

New practical radio construction courses 

Learn as you build the I.C.S. way. Learn the 
theory of radio and electronics. Build a 5- 

valve, 2- waveband receiver, a transistor port- 
able and an A.F. amplifier. Build a signal 
generator and a multimeter as well, if you 
wish -two essential pieces of equipment for 
those engaged in servicing work. Three 
courses to choose from. 

Post this 'Coupon TODAY? for FREE book on 

careers in Radio, and full details of other I.C.S. Courses 

Member of the Association of British Correspondence Colleges 

Ì 
INTERNATIONAL CORRESPONDENCE 

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

London, S.W.I1. 

Please send book on _._... _.. _. ..__. 

Name _ Age 
(Block Letters Ple -se) 

Address 

Occupation 5.64 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
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RADIO T.4, 
COMPONENSS. 

[AÇTnN] 

LIMITED 

1. A.M. F.M. PERMEABILITY TUNER FOR ALL TRANSISTOR 
OPERATION. Size 21 x 21in. approx. By famous manufacturer. A.M.- 
1.F. 470 Kc/ . F.M. I.F. 10.7 Mo /e. A.M. coverage from 1620 Kcis -C25 
Rcle. F.M. coverage 108 Mc Is-88 Me /e. Circuit diagram S /8. FREE with 
Tuner. 25/, 1st, 2nd, 3rd A.M. IF's, 1216 set. 1st, 2nd, 3rd and 4th 
F.M. IF'e, 12 /6 set. V.H.F. Oec. choke, 11 -. A.M. I.F. trap, 118. A.F. 
114 and A.F. 115, 5/- each. All the above are the RF end of an AM /FM 
receiver ear radio, etc. The above six items purchased together, £2.10.0. 

2.825 INDOOR AERIAL. Complete with stand, fully extendable, can 
also be used for 405, ITV, BBC and FM. 198, plus 1/- P. & P. 

3. A.C. /D.C. POCKET MULTI -METER KIT. 2in. moving coil meter 
scale, calibrated in A.C. /D,C. volts, ohms and milliampe. Voltage 
range A.C./D.C. 0.50, 0 -100, 0.250, 0 -500. Milliampe 0.10, 11 -100. 
Ohms ranges 0- 10,000. 0400,000, 19/8. P. & P. 2h. Wiring diagram 
1,- Tree with parts. 

4. SIGNAL GENERATORS. Cash 27.5.0. P. & P. 616. Coverage 100 Eels 
to 100 Mcls on fundamentals and 100 Mela to 200 Me /s on harmonic,. 
Case 10 x Ií1 x 51ín. Three miniature valves and Metal Rectifier. A!.'. 
mains 2001250v., internal modulation of 400 e.p.s. to a depth of 30 per 
cent. Modulated or .modulated R.F. output continuously variable 
100 millivolts. C.W. and mod. switch, variable A.F. output. Magic 
eye as output. indicator. Accuracy 2 per cent. 

5. SIGNAL GENERATORS. Cash 25.5.0. P. & P. 6 /6. Coverage 
I e. Kc /s to 84 Me /s. Case 10 x 6 .e 41in. Size of scale 61 x 311n. 

calves and rectifier. A.C. mains 230. 250v. Internal modulation 
of 400 e.p.s. to a depth of 30 per cent, modulated or nnmodulated 
LP. output continuously variable 100 millivolts. C.W. and mod. 
switch variable A.F. output and moving coil output meter. Accuracy 
f2 per cent. 

n. FIXED FREQUENCY SIGNAL GENERATOR. Crystal control in metal 
case. aine 10 x 5 o tin. Incorporating two FC13 valves, mains trans- 
former, metal rectifier, choke, indicator lamp, crystal and numerous 
components. Modulated and onmodulated output sockets. Originally 
used for I.T.V. frequencies. Brand new. 19/8, plus 6/- P. & P. A.C. 
Maine 200/250 volts. 

50 MICRO -AMP METER movement by world famous manufacturer. 
Size 3 x 2lin., 50/ -. post free. 

e. The MOTORISTS' REV. COUNTER. Kit of parts comprising 270 degree 
:lin. moving coil movement. Manufacturer's present price of this mov, - 

meat would be at least £7. Complete with full instructions and circuit 
diagram. Scale calibrated up to 8000 r.p.m. Can be used with any 4 

or ti cylinder car. 29 /6, plus 3/6 P. & P. Meter movement only 221 - 
post paid. 

9. CHANNEL TUNER I.F. 16 -19 Mc /s. Continuously tunable from 
174- -216 Mc /s. Valves required -PCF80 and PCC84 (in series). Cover 

I BBC and ITA ranges. Also Police, Fire and Taxie, etc. Brand new 
by famous maker, 101 -. P. & P. 3l.. 

10. B.S.R. MONARCH UÁ14 WITH FULL -FI HEAD. 4- speed, plays 10 
records, 1.2ín., loin. or at 16, 33, 45 or 78 r.p.m. Intermixes 
71n., loin. and 12in. recorde of the same speed. Has manual play 
position: colour brown. Dimensions: 121 x 102ín. Space required 
above baseboard 41in., below baseboard Olin. Fitted with Full-FI 
turnover crystal head, 25.19.8. P. h P. 616. 

11. POCKET MULTI- METER. Size 31 x 21 x 12. Meter size 2; e 17in. 
Sensitivity 1,000 O.P.V. on both A.C. and D.C. A.C. and U.C. volts. 
045, 0450, 04,000. D.C. current 0 -150 nsA. Resistance 0 -100E O. 
Complete with test prods, battery and full instructions, 35/ -. P. & P. 1!6 

12. E -watt PUSH -PULL 4 VALVE AMPLIFIER plus METAL RECTIFIER. 
A.C. mains 200 -250 v Size 101 x 61 x 2 }in. 4 valves. For 11c, 

with all makes and types of pick -up and mike. Negative feed back. 
Two input, mike and gram, and controls for same. Separate controls. 
for Baas and Treble lift. Response Oat from 40 et aies to 15 ke's- 
2 dB down to 20 ke /s. Output 8 watts at 5 per cent total distortion 
Noise level 40 dB down all hum. Output transformer tapped for 3 and 
15 ohms speech coils. For use with Std. or L.P. records, t; 'ai 
instruments sueh as guitare, etc. Suitable fer small halls, £3.19.6. 
P. t P. 7/6. Crystal mike to suit, 15/-. P. & P. 2h. S" x 5 ". P.M. Speaker 
to suit, 12 /6. P. & P. 2 /.. 

Ia. FLUORESCENT LIGHT KIT. 40 watt fluorescent lighting kit eons- 
pricing Siemens Choke, 2 bi pin holders, starter holder and etarter.11 /6. 
plus 31- P. & P. 

14. A.C. MAINS MOTOR. Silent running by famous manufacturer. A.C. 
Mains 2230 -250, shaded poll start. 144(1 r.p.m., size 22 x '. x 12in. 
approx. 7/6, plue 1.6 P. t V. 

21b HIGH STREET 
ACTON, LONDON, W.3. 

ALL ENQUIRIES S.A.E. 

GOODS NOT DESPATCHED OUTSIDE U.K. 
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Y'.itlY 

COMBINED PORTABLE & (AR RADIO 
The Radio with the STAR features * 7- transistor superhet. Output 350mW. * Two -tone grey wooden cabinet, fitted handle with 

silver coloured fittings. Size 12; x 8+; x 3 +in. * Horizontal tuning scale, size 111 x 2 1in. in silver 
with black lettering. * All stations clearly marked. * Ferrite -rod internal aerial. * I.F. 470 Kc's. * Operated from PP9 battery. * Full comprehensive instructions and 
point -to -point wiring diagrams. * Printed circuit board, back printed 
with all component values. * Fully tunable over medium and long 
waveband. * Car aerial socket. * Full after -sale service. 

Goods not despatched 

Plus S'6 P. & P. Parts list & circuit 
diagram 216. FREE with parts. 4jin. 
Speaker also available, 716 extra. 

outside U.K. All enquiries S.A.E. Terms C.W.O. 

RADIO & TV COMPONENTS (ACTON) LTD 21C High St., Acton, London, W3 
Open 9 a.m. -6 p.m. Including Sots. Early closing Wed. 

CRYSTALS et. 
COMPONENTS LTD. 

2 -4 EARLHAM ST., W.C.2. Tel. TEM. 1189 

Near Cambridge Circus. A few minutes' walk from Leicester 
Square on Tottenham Court Road Underground Stations. 
Hours of Business: 9 co 6. Saturdays 9 to I. Open All Day Thurs. 

WIRELESS SET 
No. 19. 

t'omplete with original 
power on pply , 

12 volts input. tttrani-- 
Miter Receler covering 
-.s me awl V.Ii.F. 

O 44 me',. .1 -aiv, 
...t perhet receiver mid H 

,al reC in Transmitter. 1 -si,,. I.F. o, 105 Kr .. P,,, voler And .0. It, 
snot condltiou not tested. 84.17.6. Pin. Cl packing and carriage. Micro- 
[Moot end headset for this I 1713 phis 2.0 post ant packing. 19 Set 

Veriometers, 1718 pins ütt po t and packing. Control boa tor 19 set. 10/- 
phis ll- post and packing. Lead for control boo. 1818. post and parking ' ' -. 
TYPE 38 TRANS /RECEIVERS 
!Irani new. tipert 

' 
7.4 to Mes ira'nit. 

lcrci Bers. 

v 

Complete plet e. 

with headphones. throat 
microphone lonetoln hoc 
and aerial rods. Operate 
oo 160 volts FIT and :l 
volts ht ,try batteries. 
I,:on,pl ¡r le- batteries 
.tnd mit. tested, 47/8 
net cet phis Wit tn., 
ut 84.10.0 pet pair pens 
III'- post and packing. 

SEND S.A.E 

FOR 

NEW 

CRYSTALS 

LIST 

Terms of 
Business 

Cash With 
Order. 

MOO p.i.n. silicon diodes 550 no .1 " - each plus Od p. & p. 

BARGAIN OFFER! 
AMPLIFIER. 3 watts. 2 valves, 6X4, ECL82. AC Mains. 
Mounted on board with Bin. speaker, Pilot light and Tone 
Control. 83.10.0 complete. Post 416. 

CONNECTING WIRE. Stranded or Single. Various colours, 
our selection IOOft. 4, -. 

SPEAKER CABINET. The HAYDON 117 x 15 x 8in.). Designed 
to take a 12in heavy duty speaker. Ideal for bass guitar. Covered 
with Vynlde and Vynair in contrasting colours. 501 -, post 7'6 
extra. 
SPEAKER suitable for above cabinet. R.T.C. 15 ohms 15 watts. 
Heavy duty 12in -, ES, post 41 -. 

STEREO Ronette S 106. 25' -. 
CARTRIDGES. Monaural. Acos GP59 -5 high output, ISI -. Anos 

GP65 -IG medium output, I51 -, to fit most Garrard, Collate or 
B.S.R. pick-ups. 
EARPIECES with cord and 3.5 mm. plug. Crystal, 4'-; 180 ohms 
magnetic. 616: 80 ohm 2.5 plug. 41 -. 

HIGH RESISTANCE PHONES: 4,000 ohms. Chinese, 11,6 pair. 

TRANSISTOR ELECTROLYTICS: 1µF, 2'>.F, 4µF, 51.1.F, 8µF. 
162F. 32µF, 50u.F, I00p.F. all 15 volt, I/3 each. 

BARGAINS IN TRANSISTORS. The latest Mullard M Series. 
0C44M, two OC45M, OC8IDM. Two OCBIM matched pair: 
0A90 diode. Complete set. 2216. OC44, 316; 0C45, 31 -; 0071 216; 

OC72. 31 -; OA81. 2'3; GEC 56 Good AF General Purposes 21 -. 

GET873 RF, 213. 

McMICHAEL TELESCOPIC TV AERIAL. 23" extending 
to 45 ". Fitted with coaxial plug. Will suit any set. ONLY 716. 

MAKE your own light- sensitive switch: for parking lights, burglar 
alarms, model railways, door bells, window lights, etc., etc. 
The Circuit. Mollard ORP12 Light Cell, two transistors and 

resistors, 25'- the Set. 

TERMS: C.W.O. OR C.O.D. 

BBOAI WAY ELECTRONICS 
92 MITCHAM ROAD, TOOTING, S.W.17 
(four minutes from Tooting Broadway Underground Starion) 
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COULD THIS SMALL 

INVESTMENT BE THE 

KEY TO YOUR FUTURE 

SUCCESS? 

New Radio Training Course 
now available for 36f- complete! 
How can anyone afford to produce a course for 361 -I 
Here is the story behind this greatest value radio 
training and why you get it for so little) 

We pictured the average student as an ambitious 
person, doing some wireless repair work, but needing 
more training, more practical knowledge to become 
an expert. We thought of men who just couldn't 
afford high priced correspondence course), like the 
four different ones we had for comparison purposes. 
The answer. Why not put the essential lemons, the 
sum and substance of practical radio training into 
manual tote? This way we could cut selling expense, 
letter writing, wilding one lesson at a time, cut the 
coat of Items that do not help learning in any case! 
Good idea? We thought so. Arrangements were then 
made with a highly qualiaed text book publisher who 
planned and worked out the whole idea, collected all 
essential up -to -date data, secured co- operation and 
assistance from leading manufacturers and tested the 
material on servicing engineers. In addition per- 
mission was obtained to use sections of a leading 
home -study course. Difficult parts were simplified 
and helpful examples worked out for easy under- 
standing. New sections were added, some lemons 
enlarged, photographs and drawings obtained to 
make things easier. 
The 22 practical lessons making up this course-manna' 

e easy to (allow and apply to actual radio jobs. 
Use this training to get ahead in radio and as an intro- 
duction to television. Radio facts that puzzled you will 
be quickly cleared up. You will find yourself doing 
radio repairs in minutes instead of hours -instantly 
finding faults and making needed adjustments. 

Every new radio development of importante and 
thousands of time roving radio facts are packed into 
this complete course manual. For example, there is 

large lesson on servicing VHF /FM sets and another 
tali lemon on audio amplifiers. 
The course includes easy -to- follow, well illustrated 
sections on test equipment, circuits, car radio seta, 
alignment, use of the oscilloscope, and every other 
topic needed to be an expert in wireless repairing. 

The lessons are easy to understand, practical, down 
to earth. You will enjoy every minute of your train- 
ing. This could be the key to your future success 

It you would like me to reserve a copy of the course 
for you, please clip the coupon right away. 

rents eineerely, 
FRED O. SIMPER. 

P.0. -You must be convinced that this is the best 
value you have ever seen in radio training, otherwise 
you can return the course (or have your money 
refunded If sent with order) after you have examined 
it in your own home for a period of seven days. 

P.P.S. -Send cash with order and get a 70 -page 
Radio Fault Finding Book at no extra charge. This 
book covers Basis Fault Finding Static Testa, Faults 
causing Distorted Reception, Hum and Noise. 
Instability, Intermittent Faults. FM Receivers. 
Transistors and Printed Circuits, 

FREE TRIAL OFFER! 
Terme only 5/- per week if you wish. 

To FRED G. SIMPER, c/o Sim -Tech Technics' 
Books, Dept. XR3, West End, Southampton, Hants. 

111 Please send your RADIO COURSE for a full 
seven days' free trial. If not delighted I may re .urn 
the course post -paid without further obligation on 
my part, otherwise I will pay cash price of 37/6 
(includes 116 postage) OR 5l- weekly until 37/6 plus 
2/6 service charge, total 90 /- is paid. 

Tick here If enclosing full price of 37/8 (same 
7 -day money back guarantee(. NOTE: PLEASE 
SEND ME THE FREE 70 -PAGE GIFT BOOK on 
RADIO FAULT FINDING as described above. 
Overseas customers please send full amount (includ- 
ing Ireland). 

Name 

Address 

City County 

PRACTICAL WIRELESS 

CABINETS??? 
ASK US FIRST 
M e usainnisclere is complete range of all types of 
cabinets at very competitive prices. Please give 
exact dimensions of cabinet required. W. will 
also make to your d, -!co. 

LINE OUTPUT TRANSFORMERS 
BUSH 'l'V26 17 /6 ea. 
PYE V4, VT14, CTM4, VT17 17/6 ea. 
EKCO 221, 231 . 25/- ea. 
FERGUSON 2014, 206, 306, 998 17/6 ea. 
PHILIPS 1446U, 1458U .. 17/6 ea. 
McMICHAEL MP14 .. .. 17/6 ea. 
SOBELL T346 . 17/6 ea. 

Post and Pack. 3/6 each. 
SCAN COILS for above Models 10 /- ea. 
P. & P. 3/- ea. 

RECORD PLAYER AMPLIFIERS 
2 WATT AMPLIFIER. A compact unit with tone 
and volume controls. With valves (P(4L,82, PY82) 
on a board complete mplete with olp transformer and 
tiin. speaker. Crisp reproduction. Absolutely 
ready to play. ONLY 39/6, plus 216 P. A P. 
4 WATT AMPLIFIER. Valve line up 613117 
Erik), EL84 F280. Fitted with volume, baser 

1 treble lift controls. al,.wilntc lz cornpls t,. 
ONLY £3.12.6, plus 4/5 t'..i 0. 

PORTABLE TRANSISTOR RADIOS 
QUALITY 6 TRANSISTOR RADIO, giving 
sparkling reception on medium and long w 
Good tone from Sin. speaker. Socket for car aerial. 
In robust, stylish case in mixed celestes. £6.15.0. 
DE LUXE VERSION of above with Isis,. speaker 
17.7.0. Either set plus 2 /6 post and packing. 

TURRET TUNERS for: - 
EKCO '221, 2:11. FERGUSON 204, 
PHILIPS I44011, 1458U. 206, :306. 
PYE V4, VT14, VT17, CTM4 MEMICHAEL Mí'14 

ALL AT 7/6 EACH P. s P. 2iti. 

COMPLETE 14 in. TV SETS- Untested 
Choice of PYE. PHILIPS, EKCO and SOBELL, 
well packed -but at ' risk. £2 EACH, 
Wits 10 /- carriage and packing. 

VANES TESTED !& GUARANTEED 

ER91 2/- P1.416 6/6 6F13 g/- 
ERF80 41- PI,BI 5/6 lil'l9 6/- 
EBFOO 4/6 PLC? 41- 61,1 71- 
RCC81 3/6 P1,8:3 5/- fill it 6/- 
ECGS? 4/- Pl'32 7/6 61'25 6/- 
EC3.:85 5/- I'233 7/6 61'28 7/- 
ECI135 8/- PY80 3/6 7E6 61- 
ECH42 6/- PV61 3/6 7C5 6i- 
ECH81 61- PY82 3/- 787 10 /- 
ECL82 6/- PY83 6/- 7B7 61- 
EF85 4/6 MO 7/- 7V4 5/- 
EF91 2/6 U25 6/- 1311W1ì 51- 
EL33 5/- U21i 6/- ii RW7 4/- 
ELiO 5/6 UI9l -/- 1457 10/- 
EY5 1 3/- 11301 5/- 311E5 5/- 
EY86 9/6 UAI'42 5/- 3503 5/- 
E7.80 4/- Ú111.41 5/- :3324 5/- 
KT33C 4/- 11C3284 we 301'Lt 7/- 
KT36 7/- UCF80 7/6 l'Lle 5/- 
PCC'84 4/- ÚF42 2/6 :i0PL l3 6/6 
PCF80 4/- 6C0 101- :30FL1 7/- 
PCF'e2 9/6 tiNS 4/6 6 /3CL2 7/- 
PC1,82 5/- CFI 2/6 679 t/6 
PC1,83 6/6 6F12 2/6 30CD6 16/- 
PCL84 6/6 61'13 5/- 6CD6G 12/- 
PL3:3 7/- 61'14 5/- 
EF80 in a batct of 12 for 20/ -. ECLBO in a batch 
of 6 for 20/ -. Postage and Package is 6d. on each 
valve. 
TV TUBES, all ex equipment set tested, CR111141 
17/6 each. 
MOLLARD 14 in. tubes of all types. AW and 
MW. All 17/6 each. P. & P. 101-. 

SPEAKERS EX EQUIPMENT, 3 in. 51 -, 7 

4 in. 61 -, ii in. 6/6, 0 in. 7f -. P. A P. lit each. 

JAG. ELECTRICS & 

CABINET MAKERS Ltd 
2c Church Street, Slough, 

Bucks. 
TRADE INQUIRIES INVITED 

May, 1964 

HARVERSON Surplus Co. Ltd. 
Also see facing page 

SPECIAL OFFER! 
MARCONI QUARTZ 

CRYSTALS TYPES ZHB 
Glass encapsulated, _ wire lead out. Size tiloi. 
high x 4ie. dia. Following frequencies (Reis 
only available. 
13583, 
13958, 

13646, 
14021, 

13708, 
14083, 

13771, 
14146, 

13833, 
14208, 

13896 
14271 

14333. 14396, 14459 
61- each. P. A P. D. per crystal, 3 or more 
Post. Free. 

3 -VALVE AUDIO AMPLIFIER. 
MODEL HA34 

Designed for Hi -Fl 
reproduction of 
records A.C. Mains 
operation. Ready 
built on plated 
heavy gauge metal 
chassis, sise 71in. 
w.x 4in. d. x 45in. h. 
lncorparatesECC83, 
EL84, 117.80 valves, 
heavy duty double - 

und mains transformer and output transformer 
matched for 3 ohm speaker, separate Base, 
Treble and volume controls. Negative feedback 
line. Output 41 watts. Front panel can be 
detached and leads extended for remote mounting 
of controls. 
The HA34 hoe been specially designed for us and 

r quantity order enables to offer them 
omplete with knobs valves, P. A P. 

etc., wired and tested for only £4.5.0 4 /.. 
TWO VALVE AMPLIFIER e 

t 

milar to above 
L but using ECfi! and EZ80 with and volume 

controls. Output 3 watts. PRICE 75/ -. P. A P. 4l -. 

4 -SPEED PLAYER UNIT 
BARGAINS 

All Brand New in Makers' Original Packing 
SINGLE PLAYERS 

B.S.R. TU /12 £3.10.0 Carr. 3/5 
B.S.R. GU7 with unit mounted pick -up arm. 

64.18.8 Carr. 4/ -. 
AUTO CHANGERS 

B.S.R. 11,414 66.2,8 
Latest R.S.R. 11A16 67.2.8 
LATEST GARRARD AUTO -SLIM. With heavy 
duty, 4 -pole motor. FEW ONLY £7.7.0. lSl andard 
Auto -Slim £6.17.6). Carr. 5l- on each. 

NEW CARTRIDGE 
BARGAINS! 

RONETTE STEREO 105 CARTRIDGE. Stereo) 
LP/7s. Complete with two sapphires. Origins. 
list price 67/9. OUR PRICE 24/ -. P. A P. li -i 
COLLARD HI -FI STEREO TIO CARTRIDGE. 
Type "C ". Complete with universal bracket and 
stylli for Stereo, LP and 78. Original list price 
59/8. OUR PRICE 25/ -. P. A P. 1 / -. 

SPECIAL 
TRANSISTOR BARGAINS 

ALL BRAND NEW 
GET 15 (Matched l'air) 15/- 

0071 5/- OC72 6/- OC76 64- 
PXA107. 6/6 XA103 6/6 V15/10p 12 /G 
Set of Mollard 6 transistors, 0C44. 2-OC45 
OC81D matched pail OC81, 25/ , 

EDISWAN MAZDA 
R.F.1 Pack: l- PXAIO2 Mixer: 2- PXA701 
LE. Amp.; (Equiv. OC44 and 0(:451 10/6 
IL.F. ! Pack: 2- PXA101 L1'.; PXA102 
1- PXA102 Mixer 12/8 
L.1'.'; Pack: Consisting of PXB113 Driver. 
Matched pair PXU171, mounted complete with 
neat sinks (Equiv. OC81D and OC81) 12/6 
ALL TRANSISTORS l'OST FREE 

STEREO AMPLIFIER 
incorporating 2 ECL82e and 1 E280, heavy duty 
double -wound mains transformes. Output 4 

watts per channel. Full tone and volume controls. 
Absolutely complete. 

FEW 
ONLY 

R.11;I:AI:V PRICE 
8916 P. P.:íl-, 

Also Ai onistete wlth two 5 n. Speakers 
for onlia£5,10,6. P. ,t P. 0i6. 
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SPECIAL 
PURCHASE! 

TURRET TUNERS 
by lemon. maker 

Brand new and unueed. 
tiutplete with PCU04 and 
PI 'Pao valve,. 34.30 Mme 
1.F. Riscuits for Channel. 

to :, and w and 9. I bruit 
diagram sel; lied. 
ONLY 25/- each. 

F.M. TUNER 
HEAD 

A permeability lamed timer 
head by a worms ¡oak r, 
s Vplied without valve 
t P4103) and drum apt 
spindle, 18 /e, plu 1/9 P. A 
P. Valve vilest... Drum 
and .pindle 3/8 extra. 

GÖRLER F.M. 
TUNER HEADS 

10.7 Mol. I.E. 
15/ -, plus I/O l'. 8 P. 

travel) valve, 8/8 extra). 

E.M.I. 4 -speed 
Player and P.U. 

FURTHER HUGE 
PURCHASE enables ue to 
offer these67/6 P. S l'. 
at 4,0. 

Heavy Alin. metal turn- 
table. Low flutter per- 
formance 200/250 v. sh.dr,l 
monte with tap at 47v. Iro 
amplifier valve filament 
required. Turnover 1.1' 

RECORD PLAYER 
AMPLIFIER 

Ppu iimdf tool. ,.. 
end complete with vel, 
and output transform 
Site lip. w. a _iin. I. 
5)in. h. 556-. P. a I'. 3p. 
Suitable speakers. ti;in. 151 - 
P. ,t P. t ti. 10 x lìin.. 28/-. 
P. A P. I d. 

SPEAKER & 
CABINET FABRICS 

oatmeal. or lied and t.,,' 
V ynair hot epeakur 
cabinet ooverina Ms, it 

lbnine Inc o 

only. All 54ín. 
usually sold at 35 

OUR per yard 
PRICE 1316 length 
plis I'. A P. Ili. 
¡Minimum "nier 1 vani,. 
Send S.A.I /. air .ann'lr.. 

HARVERSON'S F.M. TUNER Mk. I 

ttiuIng 
liait I,v 

alunu 
al a k r . 

I r 

al,ility 
tuning. 

Pre - 

dnelty o rage 
I nil Mets. 0.401 
balanced diode output. Tenu 1.1 - .. and 
discriminator. Attractive nee ¡gold 

t I. glutei. Self ,'powered, using a 

on.dityl toxins trim/Wotrim/Wtrim/Wormer and valve rectifier. 
Valvre t .ed ECG85, two EFOnt e, sud F %Nil 

c,:culler 
/. Folly ,Ici llod chassie. Pite "I 

completed tuner a a it a - 
, 

All parts sold 
.separately. Set of parle if purchased at one tirer 
£5.19.6, plue 6,6 l'.1'. and ins. circuit diagram and 

Ivert 
-m-60m 1 ({ post free. Mark II Version or above 

but complete with magic eye, front panel and 
hraekete. 86.12.6. P. 

cling 
I'. Sufi. 

Mark III Version at Mark 1 but with output stage 
I10('1,07) ant tone control. 87.7.0. I'. A P. Nni. 

Handsome Metal Cabluete. Choice of' forer. Black 
n t ;rem,. 'ro tit Mark 1, 85 / -. l' A P. '!;ri. Tu lit 
Mani 11. 17)6. P. a P. 0;6. 

6 TRANSISTOR AND 
DIODE SUPERHET 
A fire) -class O wavebands 
transistor enperhet. Printed 
cirmdt panel (wise SI x 

o pre-aligned 1.F. Iranifor- 
itere. High Palu Ferrite rod 
aerial. All Firal -grade 
tr.ltsial irr. l'ar aerial 
winding. Pushyndl 
pot. All parte supplie,; 
with simple inetrnut inns. 
All parte sold separately. 
Set of parla if purchased at 
onetime. 

ONLY ß,q.5,0 
35 OHM SPEAKERS 
nilal lr for ., r ,rill, f.urr 
u. Goo,lntane. Ideal replace- 

ment for moat pocket portable. 
8/6; Alin. 12/6; 5m. 17/6; 
7 x 41n. 21/ , 
P. A I'. 1!0 per .praker. 

Portable CABINET 
Moe approx. /i/ x ui a 'A/fn. 
suitable for above osing Alin. 
. praker, 25/ -. P. A P. t -(-. 

COIL AND TRANSFORMER SET 
FOR TRANSISTOR SUPERHET 

I.F. tranatormere, one oscillator eon, one driver 
raosformmer and wound Ferrite aerial toted., Joe,;. 

and a riel ,onplhtg) 32 /0 omnplet.e, pout I - 

ttanuiat,u printed iei'utt liard to match Slti 
t'hennit diagram Ile extra. 

QUALITY RECORD PLAYER 
AMPLIFIER 

:1 top-quality reeoril player amplifier. S 

n w 

Y /IU. d. x " u. f1, This anipiiiet ,win, 1. dn i a 29 en. r ord player) employ, t.' - 

E1,s4,NEaO valve.. Hasa, treble an,) , 

alt rots Complete with output t ran, ,..,,,, 
mat eWed for 3 ohm speaker. 

PRICE 6916 P. & P. 3t6 
DITTO. Mounted on board with outwit trane- 
'nnei and 6111. speaker. 

Complete at 89/6 P. & P. 416. 

QUALITY PORTABLE RECORD PLAYER CABINET 

I u. a ai.t"r board. Will take about. a,upliur, And 
11.0.1.. or EA If11AI;D A,uocha0ger or Sirr .ule 

Il,'cord flaw or 1 u. sio, o 14 x n. 
PRICE [3.9.6. Carr. V-. 

LOOK OPPOSITE FOR MORE BARGAINS 

HIGH GAIN 4- TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TAI 

Peak output In excess of 
11 watts. All standard 
Brit iah componeste. Built 

printed 
r 

rcuit panel 
e 0 x 310. Generous 

Pulver and Output 
'I'lanrfortpere. Output 
transformer tapped toe 
chut nail is "lia speakers. 'l'ranaletora (GE'l'l14 or 
SI Nullard Ot'OlD and matched pair of 0(101 o /p). 

S volt operation. Everything euppiled, miro 
battery clips, solder, etc. Comprehensive, easy to 
follow Instrotioue and circuit diagram 1/6 (Free with 
Kit). All parto sold separately. 
Also ready built and tested, 52/8. P. A P. _.6. 
.4 pair rye ¡'A l'e are ideal for etereo. 

SPECIAL 
PRICE 
45f- 

P. & P. 2/6. 

10/14 WATT HI -F1 AMPLIFIER KIT 
A styli/dale finished monaural 
amplifier with an output of 14 watts 
from 2 El.a4s in push -pall. Buyer 
reproduction of both mule and 
speech. with negligible hum, 
Separate inputs for mike and gram. 
allow recorde and announcements 
to follow each other. Polly 
shrouded section wound output 
transformer to match 3-150 
speaker tin.i 9 independent volume 
controls and separate base and 
Odile controll/ are provided giving 
good lift and out. Valve line -up 
O I:I.a4s, EGCSP, Rh80 and EZPO 
re,titler. Simple instruction 
booklet 116. (Free with parte.; 
Also parts sold 

ready atol tested 
ONLY 

complete with input 
l;,k 

sockets. £8.15.0 P. n P. d;d. 

BRAND NEW 3 OHM 
LOUDSPEAKERS 

Olin. 12/8; 5in. 12/6; Olin, 15 / -; 
It. 21/ -; loia. 25 / -; 12in. 27/6 
.WA. Olin. tweeter .. 10 /6 

I2in. 15 ehm .. .. 30 /- 
loll. x iuta. 26I- 
lateet type B.M.I. 131 x Sin. with 
high 6ux ceramic magnet, 11,0(10 

gauss. Aluminium centre cone. 
Ill watts. 50 ale to 10 Kcle., 48/- 
P. a 1'. op to 010. 116; over Ola. 

216 per speaker. 

AMPLIFIER ON 
PRINTED 
CIRCUIT 
BOARD 

AMPLIFIER 
CARRYING CASES 

BRAND NEW 
Strongly made wooden op 
etructlou, tough vynide rid ei, 
complete with carrying handle 
Overall 3er ;;lira. wide x Sin 
deep a Pia. high with eloping front 
panel. Weight only 4¡ Iba. Idea' 
tor oar 

other 
watt a ant 

many 
RA RUAIS 

s 

PRICE 
P. a P. 4, -. 28'6 

TAPE DECKS 
COLLARO STUDIO DECK 

610.10.0 plus 516 eaer. and Ins - 
B.S.R. MONARDECH 

(single speed) 32in. per sec., dimple 
control uses 51in. spool., 88.16.0 
plum 5'6 care. and Ina (Tapes extra 
on both). 

Two valve. UY86, U1114, 
o.P. trans. use with PO volt 
tap on motor, 89/8. 
P.P. 4 /6 on above. Dropper 
res. for filament if required, 
O 6. 

Superior CABINET To take a x Li /u, speaker, with motor board 
..ib accommodate 11011 í'A14 or ÚA16. 23.9.6. Garr. S ti. Speaker 10/6 

P. A P. ll,i extra. 
LARGE CABINET Similar to above with 3 ohm speaker. 

* BARGAIN CORNER * 
AC08 CRYSTAL MIKES. High 

sensitivity, ,itiv 
desk or hand 

P. et P. 
co. I High 
1/6. 

TSL CRYSTAL STICK MIKE. 
bi.ted al 43". Our price 18/8. 
P. s P. 1 /0. 

CARBON MIKE INSERTS. Brant 
21'0. din., 3/6, P. 3 P. Lid. 

STANDARD COLVERN 50K M 
T.C.C. SUPPRESSOR CONDEN- 
SERS. 1150 v. A.r. .una + .nu.1 

.I. ht tubular can bit,. toy x 

. ,lie. 2 tot 3/ -. 

HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, S.W.19 CHErrywood 3985/6 

Open all day Saturday Early closing Wed., I p.m. 

A few minutes from South Wimbledon Tube Station. (Please write clearly) 

PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO D.E. ONLY, P. & P. ON OVERSEAS 

ORDERS CHARGED EXTRA. 
SEND STAMPED A /IDREOr'EII AS I" ELOPE Il'7TH AL /, e'.VQVIRIL'.0 

TRANSISTOR DRIVER 
and 0'P TRANSFOR- 
MERS. ,'f amp,' :i of 

no Id pions u 
ph,- 4 .oitabl,' 1'ru cal 

Len gh;trs approx. I 

tutu ont pm..30/ -.l. 
CONDENSERS. 5000 
m Fd. I1 v eke. Site 

3 x 110. dia. 2/- rach, 
P. k P. lid. each. 

MAINS TRANSFORMER 
Drop Ihr .,' type. 'yapped pro 
Inas I Inv.. 200v., 230v., 240v., 
';!i- o- 3_'pt at 80mA and 6.3e. 
al ener0.11 core. Stack 

x 15 in. Weight 
.,I.\ 15/ -. l'. A P. :a,a. 

SPECIAL SPEAKER 
BARGAINS! 

FEW ONLY 6 a 4in. 3 ohm 
Speakers. hilly 9, -. P. 5' P. 
I Il per .pr.tltet. 
8 x Sin. 3 ohm SPEAKERS 
BY WELL KNOWN MAKER 
l'or,-poutablr al only 10'6 

h. l'. :E l'. Iiti per 

A pair of ;hest' arc ideal for 
st errO. 

ROLA CELESTION. approx. 0 in. 
,i in. 3 ohm. Middle regiaterspea- 

ker. 10/6. r. .t P. 9/6. 
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The 

AMATEUR RADIO 
HANDBOOK 

Third Edition 

Contents include Fundamentals, Valves, Semi- 
conductors, H.F. Receivers, V.H.F.'L.H.F. Re- 
ceivers, H.F. Transmitters, V.H.F.'LI.H.F. Trans- 
mitters, Keying and Break -in, Modulation, Single 
Sideband, Frequency Modulation Propagation, 
H.F. Aerials, V.H.F. Aerials, Noise, Mobile 
Equipment, Power Supplies, Interference, Measure- 
ments, Operating Technique and Station Layout, 

the R.S.G.B. and General Data. 

Bound in maroon limon buckram - - 544 pages 
700 diagrams and 100 half -tones 

PRICE 34/- (Postage and packing 2/6) 
($5.50 post paid U.S.A. and Canada) 

Obtainable from leading booksellers or 

(Dept. P.W.5.) 

RADIO SOCIETY OF 

GREAT BRITAIN 
28 Little Russell Street, London, W.C.1 

EXPRESS ELECTRONICS 
32 SOUTH END CROYDON SURREY 

VALVES 
TEL. CRO 9186 

NEW TESTED AND GUARANTEED 
FOR THREE MONTHS 

ICI 5/6 ¡BEG 7/- 1!AU7 6/9 1111142 8/6 1:'F91 9/- PLN3 7/- 
1C2 7/6 /BIM 5/9 12AX7 6/9 1111150 10/- EF92 5/8 í'Y23 8/8 
1C3 7/8 tiBJO 5/9 128E6 4/6 DK91 518 EL41 9/6 PY81 8/9 
IFS 7/6 ri13117 8/9 12B117 10/6 DK96 7/8 ELd4 

L8815 

7/- PYx2 7/6 IF, 2/- 6BW6 6/8 12K8GT11/- DI.U'-' 5/8 EE 30/- PY83 7/8 
IFDl 7/6 6BW7 7/- 12Q7GT 7/8 DL94 6/- EY51 7/8 1119 6/6 
1FD9 5/6 61)3 4/- 128N7 4/8 DL96 7/8 EY81 10/- 8MAL 9/8 
1P1 7/8 6F1.2 4/- 16A5 9/- EB91 4/- E'L40 5/6 1152 7/6 
1P10 5/6 6116GT 2/- 19AQ5 9/8 EBC41 7/8 E7,80 8/- 1176 7/8 
1P11 6/- 6J7GT 7/6 25L6GT 5/- EBF80 8/8 E281 6/9 117.9 5/- 
3165 5/9 6K70 5/8 30C1 7/8 ECC81 4/- HVR2 9/6 1114.2 7/8 
165 5/8 6K8G 6/- 30L1 7/8 ECM 6/9 KT33C 8/- 11BC41 8/6 
164 2/- 6Q70 5/6 35L6GT 7/8 ECCe3 6/9 KP66 15/6 ÚC1142 9/8 
11,2 5/8 63L7GT 6/- 35W4 8/8 ECC84 8/8 N17 5/6 UF41 8/6 
3Qí 5/6 68N7GT 7/6 35Z411T 8/- ECC85 7/6 NIB 5/8 U1.41 8/6 
384 5/6 61760 7/6 5763 7/8 ECF80 6/6 N19 8/- ÚY41 7/6 
3V4 8/- 6X4 5/- 80 6/- ECF82 7/6 N709 7/- W17 2/- 
5Y3GT 5/- 6X50 5/9 DAF91 5/6 EC1142 9/- PCC84 7/6 W76 4/8 
57.40 8/6 71'4 6/- DAF96 7/6 ECH81 10/- PCFSO 7/8 SF142 8/8 
6AK6 5/6 8D3 4/- DCC911 12/8 ECL80 8/6 PCF82 6/6 X17 5/8 
SAL5 9/- 9117 9/6 DF9l 2/- FCL82 7/6 PCL82 6/9 X142 9/- 
6A316 4/- 12.AD6 7/6 DF'lll; 7/6 El 41 9/- PC184 5/9 X150 9/- 
6A16 5/- 19A116 10 /- 1111711 7/6 EF,0 8/- l'1»1 9/8 277 4/- 
6BA6 5/- 11ß'r7 9/- Ill77 51- '1111e6 9/-1I'1,2 7/- Z1/17 5/6 

TASK FOR RESISTOR AND CAPACITOR COLOUR CODE 
FREE WITH EVERY PURCHASE 

High Stability Resistors ON 5°6 5011 to 1M, 9d. Midget Ceramics 500 v.. 9d. 
Coax. Super Quality ;in., 64. vd. Plugs 96. Sockets 9d. Silicon H.T. Reels. 
250 v. 800 mA 7i s lin. 8/8. Contact Cooled 250 v. 50 mA 8/8. 85 mA 8 /6. 

NEW TRANSISTORS BY MULLARD. OCIO, 0(126, 0066, 25/ -; Or44, 414'.c. 
5/ -; 01,70, 6/ -; ut71, 5/ -; 0072, 6/ -; 0072 Matehed pair. 12/ -: ÚC74, OCT, 
0076, 7/6; 0081, 6/ -: 0('81 Matehrd pair, 12 /-; OC170, 0('171, 7/8. 

VALVES MATCHED IN PAIRS 
EL34 27/8, E1.ß4, 15 / -. N709 15/- 6V6G 15/-, 6ßW6 14/- per pair. Push- 
P1111 O.P. Transformer for above 311513 14/6. P. R P. 1/6. 
Speakers 711 24/6. Baker's Selbooet" 12in. 150 15W Stalwart 25.5.0. 
12m. Stereo Model £6.15.0. 

SETS OF VALVES 
111691, DF91, DA691, 111,92 or DL94 ....17 /6 FC142, FF41, EBC41, 
DE96, DF96, DAF96, D196 29/8 21,41. E7.40 37/8 
6E6, 6E7, 6Q7, OVO, :57.4 or IXSG 19/8 2CH42. EF41, E1í041, 
1i5, 171, 165, 384 or 7,V4 17/8 ÚL41, 1.1'41 55/- 

Postage and packing 6d. Over £1 poet tree. C.O.D. 41-. 

May, 1964 

SCOOP! Transistor Tape Recorder. The 
best obtainable by very famous manufacturer. 
Brand hew, boxed, guaranteed. Reduced from 
12 gns. OUR price L7.I0.0. P.P. 3%. Complete 
with microphone, tape, batteries and operational 
booklet. Features push -pull amplifier, two motors, 
single switch operation, pause, speed, wind, 
rewind, record, play back. Can be used in any 
position, indoor or outdoor. 

DO IT 
YOURSELF 

Famous Autochanger or Single Player Units supplied with 
brand new, two -tone, de -luxe portable cabinets, 17 x 15 x 8 #in. 
Strong carrying handle, gilt finish clips and hinges are used by 
famous make for 22 gn. model. Ready cut out motor board, 
14 x 13in. Front baffle 7 x 4in. High flux loudspeaker and 3 watt 
amplifier. Amplifier ready built on metal chassis with output 
transformer, volume and tone controls. All items fit together 
perfectly. Special instructions enable assembly in 30 minutes. 
Only 5 wires to loin. 12 month's written guarantee. Available 
separately or package deals as below. 

L.K. PRICES FOR COMPLETE KITS: 
Autochanger Kits as above 
B.S.R. U.A.14 /10.17.6 P.P. 5/6 
Garrard Autoslim El I. 7.6 P.P. 5/6 
Single Player Kits as above 
Garrard S.R.P. I0 110.12.6 P.P. 5,'6 
E.M.I. Autostop 110.17.6 P.P. 5/6 
Individual Prices for those who wish to purchase separately. 
Record Player Cabinet with Cut -out Board /2.15.0 P.P. 3/6 
Amplifier with 7 x 4in. speaker /3,10.0 P.P. 2/6 
Auto- changers 
B.S.R. U.A.14 15.10.0 P.P. 5/6 
Garrard Auto Slim /6.15.0 P.P. 4/6 
Single Players 
E.M.I. Auto -Stop E5. 7.6 P.P. 4/6 
Garrard S.R.P.10 ES. 5.0 P.P. 4/6 
E.M.I. Separate Pick -up 13.0.0 P.P. 3/6 
Transcription Units- Stereo Head -Mono 
Garrard 4 H.F 114.10.0 P.P. 5,!- 
Philips A.G.10 /16 C12. 0.0 P.P. 5/- 
Garrard A.T.6 19.19.6 P.P. 5j- 

SCOOP! Tapes. We are reducing our huge 
stocks of Paper, Acetate, Mylar. All sizes. Spare 
spools also available. Let us quote you at our ex- 
pense. Special Prices for lots of I doz. and over. 

SCOOP! A Limited Number only. Tape 
Decks by B.S.R. Latest Model, AC 200 240v, 
Brand new and boxed. Our price í6.I0.0 only. 
P.P. 4f6. 

Please send for complete list of Tape Decks. 

THE CHEAPEST, THE 
EST SERVICE. 

IF NOT ADVERTISED 
STOCK 

MAIL ORDER ONLY - 
OPPOSITE PLEASE 

BEST, THE QUICK - 

IT IS STILL IN 

TO ADDRESS 
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SCOOP! 1964 Radiogram Chassis. Stereo, 
3 wave bands, long medium and short. S watts per 
channel. 6 valves. Latest Mullard. AC 200 250v. 
Ferrite aerial. Glass dial, horizontal wording, con- 
centric controls, isolated chassis size 13; x 9in. high 
x Sin. deep. Product of famous national manufac- 
turer. Brand new and boxed. Maker's guarantee. 
OUR price 03.10.0. List price £19.8.0. P.P.516. 
Our chassis list quotes prices the keenest in the trade. 
We are main agents for the complete range of 
Brittamer chassis and amplifiers. Brittamer makers of 
radiogram chassis to the top names in radio. 

SCOOP! A Stereo Amplifier by world 
famous amplifier designers. 5 watts per channel. 
facia panel in black and silver. Assembled, tested, 
guaranteed. Even leads and plugs supplied. Maker's 
package unopened. 
OUR price 0.10.0. List price £15.15.0. P.P. 576. 
Please send for our Amplifier and Hi -Fi lists they are 
FREE. Our prices the most competitive in the trade. 

SCOOP! Microphones. Complete Lead 
Coax Plug, dynamic. Brand New. Our Price, 
SI- only. P.P. 176. 

Build a Record Player and save Pounds 

The Cheapest Way The L.K. Way 
SCOOP! 10in. Speakers by W.B. of Mansfield. 

A beautiful Hi -Fi speaker, magnet flux density, 
12,000 lines gauss. Brand new in maker's carton. 
Fully guaranteed. OUR price 421- only. P.P. 1110. 

Please send for our Speaker Lists. Our prices are the 
most competitive in the trade. 

SCOOP! B.S.R. U.A.I4 Autochangers. 
Brand new and boxed. Wired for stereo. Note 
OUR price [5.7.6. P.P. 51 -. 

SCOOP! Garrard Autoslims. Brand new 
and boxed. Wired for stereo. 
Note OUR price [6.0.0 only. P.P. 57 -. 

SCOOP! Diodes -over 1,000,000 in stock - 
ideal substitute O.A.81 vision detector. 
Note OUR price [1.0.0 per 500. P.P. 2/ -. (In 
500 lots only). All guaranteed. 

SCOOP! Now available our Short Wave 
Receiver Mk. II in kit form. A wonderful little 
set, dry battery operated. Radio Australia received 
in Surbiton, Surrey at reasonable strength. 
Coverage 3.5Mc's to I2Mc s, I IMc s to 30Mc s. 

Note OUR price 421- only. All components 
guaranteed. P.P. 213. 

SCOOP! Record Player Amplifier. Product 
of national manufacturer. 2 valve, A.C. mains, 
output 3 watts. Complete with speaker, output 
transformer, valves, knobs, etc. Fully wired, 
tested and guaranteed. Mounted on baffle board 
ready for cabinet. 
Note OUR price 501- only. P.P. 2/ -. 

TRANSISTOR SECTION 

SCOOP! A first -class 2 wave -band 6 transis- 
tor superhet chassis by world famous manufac- 
turer. Fully built, aligned, tested, guaranteed. 
Full coverage long and medium waves. 

Note OUR price [4.4.0 only. Suitable speaker 
10/6. A few cabinets can be supplied at 2216 each. 

OUR price for the package deal [5.5.0 only. 

SCOOP! As above, 7 transistor. 
OUR price £4.15.0 only. Suitable speaker 1016, 
Cabinet (very attractive), 2276. 

OUR price for the package deal [5.14.0 only. 

SCOOP! As above, 8 transistor. 
OUR price [5.4.0 only. Suitable speaker 1076 
Cabinet (very attractive two -tone), 2216. 

OUR price for the package deal [6.3.0 only. 

SCOOP! 'Noton' Mains Power Pack Kit 
for transistor radios. Boosts and generally extends 
life of old batteries, in two -tone plastic case. 
Assembled in I hour. Miniature size, 4 x 2 x l yin. 
Normal output 9v. IOOmA. Full wave germanium 
diodes. Cartridge fuse. Runs radio direct from 
mains. Complete kits of parts with full instructions. 
all parts guaranteed. 
OUR price 301- only. Ready assembled 401 -. 
P.P. on all the above, 21 -. 

SCOOP! Set of 6 transistors and diode. Brand 
new in presentation case with circuit. 
OUR price I51 -. P.P. II -. 

* L.K. ELECTRONICS 
27 OLD BOND STREET, LONDON, W.1. 
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THE TRIPLETONE HI -FI MAJOR 

Price £15.18.9 Complete 
Guaranteed for 12 months. 
QUALITY AMPLIFIER 

Power Output(R.M S) 12 watts 
Distortion 0 15% 
Negative Feedback 32dB 
Inputs for i6 watts: Gram: 250mV Mie: 

10mV. 
Bass Control: Variable -118dB to -18dB 

at 30 c /s. 
Middle Control: Variable +15dB to -15dB 

at 400 c /s. 
Treble Control: Variable +18dB to -18dB. * Mie, Pre -amp Stage * Boost on Treble, Middle and Bass * Mixing on Mie, and Gram * Power for AM or FM Feeder * Push -Pull Output Stage * Plays 78, 45 and 33' /, Records 
Size: 12' x 5t' x 6' high. 
Valves: 12AX7, 12AÁ7, EL84, EL84, EZ81. 
Output Impedance 3 or 15 ohms 
Frequency Response f1dB 15- 20.000 cis, 
Ilium and Noise -80dB 
Mains: 200 -260 volts A.C. Fully isolated 
De Luxe Case: 14' x 9' z 71 -. 30 /- extra. 

New Boxed VALVES SOday Guarantee 
OZ4 6/- 6870 51- EB91 4/.IPCF82 8/- 
1 R5 8/- 61:80 51-ERC41 8/- PCLS2 10/- 
185 8/- 8L6G 8/- EBC81 8/- PCI.84 10/- 
1T4 2/- 6N71.1 5/- ERF'80 9/- P1.81 10/- 
2%2 8/- 697(4 8/. ECH42 91- l'L83 8/- 
884 7/- 6957 6/- HOW 9/-' P1(33 16/- 
3V4 '/-6V60 6/-ECL80 9/-,l'Y80 -/- 
394 7/. 6X4 6/- E1:L82 10/-'PY81 8/- 
504 9/- 8X5 8/. EF85 e/- I'Y82 7/- 
5Y3 8/- 12AT7 8/. 911,88 10/-'9P41 8/- 
524 9/ 19A1.17 8/. EF89 81- SP61 3/- 
BACfl 4/. 12AX7 7/. ELY/ 5/-.1121 7/- 
BAMB 4/- 12B117 7/- EL84 7/- UBC41 8/- 
8AT8 8/- 12K7 6/- EY61 9/- 08081 9/. 
BBAd 7/. 12E8 14/. EY86 9/- 1."/1529 9/- 
813E8 61- 1297 7/- EZ40 71-1 UCH81 9/- 
BBWB 7/- 26Y5O 9/- EZ80 7/- UCL82 10/- 
614 6/- S6L8 9/- EZ81 -/-'' 001.83 12/- 
61)6 6/- 3524 5/- HABC8010/-. UF89 9/- 
606 4/-954 2/-HVR2A 5/-'UL41 9/- 
6116 8/- DAF96 8/- ET33C 8/- 1.1241 7/- 
6.15 61- DF96 8/- K'l'71 8/-'1.1 Y85 ^/- 
816 6/- DK96 8/- 51/14 7/- UU9 7/- 
6J70 5/- DL96 8/- P84 8/- VR150 71- 
BK8 6/- EABC80 e/- PCF90 8/-. W81 8/. 

NEW ELECTROLYTICS 
TUBULAR TUBULAR CAN TYPES 
1/330V 2/. ,50/ 5/8 8/600V 9/- 

21350V 2 /81100 /25V 5/. 16/450V 5/- 
4 ¡450V 2/8 250125V 8,- 16,600V 

S00V 

12 /- 
8/450V 818 500/12V 5/- 00 /420V 8/5 
161450V 5/. 1,000/12V 3/- 32 +32,350V 6/- 
32/430V 8/9 5,000 /6V 6/- 32 +32/460V 5/- 
25/25V 1/9 8 +8/450V 3/8 32+Y1+32/360V7/- 
25/50V 2/. 9 +16/450V 5/9 50 +50/350V 7/- 
50/25V 1/. 16 +10/450V 4/8 64 +120 /350V 11/6 
50 /50V 2/- 32 +32/350V 4/81100 +200 /275V 12/8 

TELESCOPIC CHROME AERIALS, 13 to 431n., 0 /0, 
TRIPLEXERS Banda I, II. III, 12/6. COAX PLUG, 1 / -. 
LEAD SOCKET, 2 / -, PANEL SOCKETS, 1 /.. 
OUTLET BOXES /6urtace or Bmeh), 4/- ea. 
BALANCED TWIN FEEDER yd. 84, 80 or 300 ohms. 
TWIN SCREENED per yd. 1/ -. 80 ohms only. 
Wirewound Ext. Speaker Control. 00 8/ 250 8/8. 
WIRE -WOUND POTS. 3 WATT. Pre -cet Min. 
TV Types. All values to 10 ohms to 26 K., 8/- ea. 
30K., 4/ -. (Carbon 30 E to 2 (neg.. 3 / -1. 
WIRE -WOUND 4 WATTS Pots. Long spindle. 
Value, 50 ohms to 50 K., 8/8: 100 E., 7;8. 
PHILIPS TRIMMERS. 0.10 pF., 9.30 pF., 1 / -. 
TRIMMERS, Ceramic. 30, 50, 70 pF., 9d.; 100 pr.. 
150 pF., 1/3; 250 pF., 1 /8; 600 0F., 750 p5'., 1/9. 
TV et o. TRIMMER. 1000 pF, with knob, 2 / -. 
RESISTORS. Preferred values. 10 ohms to 10 meg., 
} w. 4d.- 1 w., 4d,; 1 a., lid.; It w., Bd.; 2 w., 1 / -. 
High Stability. 4 w., 1%, 2 /-. Preferred values 
1011 to 10 meg. Ditto 5% 100 to 22 meg., 94. 
BEIMISTORS. Cy.1, 3/6; ('02. 2/8; 07.3, 1/6. 

5 watt 
} WIRE -WOUND RESISTORS 11/5 ]0 Watt 

15 watt 2/- 10 ohms -10,000 ohms el_ 

12,1 K,to 26 K 10 w. . .. .. .. 8/- 

Volume Controls 80 t'AöLE COAX 
Linear of Log 'Tracts semi- it staced }in. 

Long spindles. Midget 40 yds. lr /ß0d 
d. 

5 K ohms to 2 Steg. 60 yds. 211!- . y 
1..8. 3 / -: D.P.. 4/8, 
Stereo L/8 10/6; D.P. 14/0 
lm fog. + 1mA. log. 7/8 

Ideal 625 Ines. 
Low ose 34 
100ft. 500 Mc13 s1 /6 yd. 

MAINS TRANSFORMERS 200,250 v, A.C, 
Postage each tra,,.ofor. 

STANDARD, 250 -0150. 40 mA, 6.3 v. 3.5 a, 
tapped 4 v. 4 a. Rectifier, 0.3 v. 1 a., 1 v. 
2 a. or 4 v. 2 a. 22/8. ditto, 330 -0 -350 ., 29/6 
MINIATURE 200 e. 20 mA, 6.3 v. 1 a. 10/8 
MIDGET, 220 v. 42 ,oA, 6.3 v. 2 a. .. 15 /8 
SMALL, 250-0-250, 46 mA, 6.3jv. 2 a. 17/8 
STD. 250.0 -250, 66 A, 0.3 v. 3.5 a. ., 17/5 
HEATER TRANS. 0.3 v. 1/ a. .. .. 7/5 
Ditto, Lapped 1.4, 2, 3. 4, 5, 6.3 v. 9/8 
Ditto, sec. 6.3 v. 4 amp... 10/6 
GENERAL PURPOSE LOW VOLTAGE, 2 awp. 
3, 4, 3. 0, v, 9, 111, 12. 15. 14. 24. 30 v... 2218 
AUTO TRANSFORMERS, 130 w. .. 22/8 
11, II:, 200, 230, 250 c. 5110 w. 12 /8 
M ILLARD "510" Mains Transformer 38/8 
PARMEKO MAINS TRANSFORMER. The 
ratings can safely be doubled. Primary 0.110- 
210- 230.250 v. B.T. 300 -0.300 v. 50 usA. L.T. 

INTERVALVE TRANSFORMERS. 3:1 or 5:1. 91 -. 
O.P. TRANSFORMERS. Heavy Duty, 5/6. Mnitl. 

lion, 7/8. Moltirati: heavy duty push -pill, 10 w., 
1618 Battery 4/8. Sob. min. 6/9. 
10w. O.P. matching trans., 3. 7, 130, 12 /8. 
L.F. CHOKES 15 11114., 60,05 mA, 6/ -; 1011. 85 mA, 
10/8; 1011., 150 n,A, 14/ -. 
TINNED COPPER WIRE 16 to 22 g }Ib., 3/- 
ENAMEL 'COPPER WIRE 16 .22, 2 /9; 24 -30, 8/e; 
32.40, 4/6, I1.,'.,'. 20. :54, :ni ewg, 2m.., 3/0. 

1.1". 'l' R ANSFOR MERS 7/6 pair 
485 Kit Slug Tuning Miniature Can. 2 x 1 x lin. 
High Q and good bandwidth. Data sheets. 
Standard sloe Weyrad. 10 /0 pair. 

FULL WAVE BRIDGE SELENIUM RECTIFIER: 
2, 0 or 12 v. i 1 atop., 8 /9; 2 ., 11 /3; 4 a., 17/8. 
CHARGER TRANSFORMERS. Tapped input 200/. 
250 v. for charging at 2, 0 or 12 v. 11 amps.. 15 /6; ' amps., 17/6; 4 snipe., 22/8. Circuit included. 
4 AMP CAR BATTERY CHARGER with am- 
meter, leads, Fuse Case, etc., for 6 v. or 12 v., 69/9 

BOOKS list S.E.A. 
Boys' Book of Crystal Sols.. .. 2/6 
"IVAN." Radio Valve Data.. .. 6/- 
High Fidelity Speaker Enclosure 5/- 
Val and'l'V Tube Equivalents .. 9/6 
TV Fault Finding .. .. 5/- 
MuLard Amplifier Manual .. 8/8 
Radio Valve Guide, Books 1, 2. 3, 

4 or 5 .. 5/- each 
Transistor Superhot Receivers .. 7/6 
Practical Radio Inside Out .. 3/8 
Master Colour Code Chart.. .. 1/8 
Tranoistor Controlled Models .. 7/8 
Principles of Colour TV .. ..16 /- 
International Radio Stations .. 2/6 

4 TRANSISTOR PUSH -PULL AUDIO 
our 3 x 1; x 1m. AMPLIFIER 

A ready built miniature pnh -pull amplifier with 
Driver and output transformers, 4 tranalstorx. 
Ideal lot usa with record payers, intercoms., 
BABY ALARMS. etc. Complete with full 

476 instructions and circuit. 
Price 9v. Batt. 2/3. 21in. Speaker 15 /- 

toggle Switches, s.p., 2/-: d.p- 3/6. 
d.p.d.t., 4/ -. Min. Slide d.p.d.t., 3/6. 

1944 RADIOGRAM CHASSIS 

THREE WAVEBANDS FIVE VALVES 
8.W. 18 m.-30 m. LATEST BULLARD 
11.W. 200m. -5101 m. ECH81, EFS9. EBC81, 
L.W. R00 m.-2.1100 m. ELMO, EZ80 

12 -month Guarantee. 
A.C. 200/250 v. 4 -way dwitch ShortMedium, 
Long /Gram. Ferrite Aerial A.V.C. and Nega- 
tive feedback, 3 ohm output. 5 watts Glass 
dial, horizontal wording, size 1318. x 4in. 
Aligned and calibrated. Isolated Chassis, size 
13618. x Oie. high x 51,1n. deep. 

£9.15.6 Garr a lna. 4/6. 

BAKERS SELHURST 
LOUDSPEAKERS 

121n. Bake,, 15w. Stalwart 
3 e in ohms, 45- 13,000 

ill,,. Stereo, Foam Sue - 
pension, 12w., 35- 16,000 
c.p.e. .. . 7 gam. 

1218. Standard H.D. '10w. 
40 -14,500 c.p.s. .. 7 gas. 
1.2in. De Luxe 12w. 23- 
17,Otltl ,'.p.x. .. 9 gas. 
121u. Bars 95a. 20.18,000 

12 gas. 
13in. Auditorium, 35w., 20 c.p.s. to 12 00 /5. idea 
ti utters, etc.. 15 gm. 

LOUDSPEAKERS P.M. 3 OHM. 24, 3. 4. 30'.: 
7 x 41a., 16/8; 0ün. Bob, 18/8; Bin. Pleuey, 17/8: 
9 x Oin., 8 x 518., 21/ -; 10 x Oil., 22/6; 10 in. Rota, 
30 / -; 121n. R.A., 30 / -; EMI double cone, 13 x 18ío.. 
45/, 
STENTORIAN HF1012. loin. 3 to 15 ohms, lOw. 87/6; 
Sin. 1114412, 72/ -; Tweet,, T350. 80/ -; t:roa- over 
t: X3000 30 / , 
EXTENSION SPEAKER CABINETS. 518., 16 /8: 
elfin., 18/0; xln., 19/8: 101n.. 29/8: 1210.. 80 / -. 

('.11.1'. BOOSTER TRANSFORMERS 
for heater cathode short circuit. or 
tubes with failing emission. Full 
instructions supplied, mains Input. 
Type A optional 25% and 58% boost 
2v. or 4v. or 8,:Iv. or 10.8v. or 12.8V. 
State voltage required. PRICE 10/6. 

TWIN GANG TUNING CONDENSERS. 365 pF. 
miniature lin. x 1 }In. x 1/In., 10/ -; 500 pF Standard 
with trimmen. 9 / -; Midget. 7/6; with trimmer,, 9 / -. 
500 pF slow motion tutting, standard or midget, 9/-. 
Transistor gang 200 + 170 pF with trimmers, 10/8. 
SMALL 3 gang 500 pF, 17/ -. SINGLE 305 pi', 7/8. 
SINGLE 10 pF, 25 pF. 50 pF, 75 pF, 100 pF, 160 pF 
5/8. Solid dielectric 100. 300, 600 pt, 3/6. 
CONDENSERS. New stock. 0.001 add. 7 kV. 
T.C.C., 6/8: Ditto, 20 kV, 9 /6; 0.1 mid., 7 kV, 9/8; 
Tubular 500 v. 0.001 to 0.05 mid. 9d.; 0.1, 1 / -; 
0.25, 1/8; 0.5/350 v., 1 /9; 0.1/330 v. 9d.; 0.1/2,000 v. 
0.1 /1,000 v., 1/9; 0.1 add. 2,000 colts, 8/8. 
CERAMIC COEDS. 500 v. 0.3 pF to 0.01 mid., 9d. 
SILVER MICA CONDENSERS, 10% e pF to 500 pF, 
94.: 600 pF to 3,000 pF, 1 / -. Close tolerance 
( +1 pF) 2.2 pF to 47 pF. 1/ -. Ditto 1% to 50 pF 
to 015 pF, 1 / -; 1,000 pF to 5.000 0F, 1/9. 

445 ke /s SIGNAL GENERATOR 
Price 10/6, ready made with valve 195. 
POCKET SIZE 21 x 40 x lin. One resistor 
to change, full instructions supplied. 
Battery 9/6. 69V +11V. Details Free, 

WAVECHANGE SWITCHES 
R p. 4 -way 2 wafer long spindle .- 6/8 
2 p. 1 -way or 2 p. 6 -way long spindle 3/0 
4 p. 2 -way or 4 p. 3 -way long spindle . 8/6 
3 p. 4 -wOe or I p. 12 -way long spindle I/O 
Wavechange "MAKITS ". Wafers avail- 
able: 1 p. 12 way. 2 p. 6 way, 3 P. 4 Way, 
4 p. 3 way, 6 p. 2 way, 1 wafer switch. 8/6 
2 wafer switch, 12/6: 3 wafer switch, 16/ -: 
additional wafers up to 12, 3/8 each extra. 

CRYS'l'AS, MIKE INSERTS, 6/8 
High output. Size 11ín. dia. x tin. 

ACOS MIC. 14, insert ltln. dia. x yin.. 8/6 
ACOS 39 -i DE LUXE STICK MIKE 35 /- 
TSL QUALITY STICK MIKE 25/- 
TELEPHONE TAPE MIKE 10/6 
GUITAR CONTACT MIKE 15/6 
MOVING COIL MIKE 59/6 
FLOOR STANDS 57/8 

Valveholders. EA5O. 6d, B12A, CRT. 1/3. 
Engl. and Amer. 4, 5 and 7 pin, 11- 
MOULDED Mazda and int. oct., 6d.: B7G. 
BOA, BOG. BOA, 9d. B7G with can 8. BOA 
with can. 119. Ceramic EF50, l' 

1L/ 

B7G, B9A, 
Int. oct., 1 / -. B7G. BOA cans, 1/- each. Valve 
plugs BIG, BSA. int. octal, 2/3. 

HIGH GAIN Tv PRE -AMPLIFIERS 
B.B.C. Channel 1 to 5. Gain 18dB. 
ECC84 valve. Kit price 29/6 or 49/6 
with power pack. Details ed. (PCC84 
valves If preferred). Coils only 9/6. 

BAND III I.T.A.-Same prices. 
Tunable channels 8 to 13. Gain 17dB. 
Circuit oud coils only. 9/8. Chassis 4/9. 

THE ORIGINAL 

RADIO COMPONENT 
Our written guarantee with every purchase Bus 133 or 68 pass door 
NEW COMPONENT LIST L -. S.R. Station Selhurst 
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THE "INSTANT" BULK TAPE 
ERASER AND RECORDING HEAD 

DEMAGNETIZER 

^a0II1IIlIIIIIIhIIIII 

EIIIIIIIIIIIIIIIIIIIIIIIMI 

200/250 s. A.C. 35/- Leaflet S.A.E. 

PLASTIC RECORDING TAPE 
Double Play 7in. reel, 2,401M. 42/- 

5in. reel, 1,200ft. 25/- 

Long Play 7in. reel, 1,800ft. 22/6 
551n. reel, 1,200ft. 17/6 

Iin. reel, 900P. 15 /8 

Spare 
Plastic 
Reels 

3ín. 1/6 
41n. 2/- 
51n. 2/- 

Standard 71n. reel, 1,200ft. 17/6 511n. 2/- 
5in. reel, 600ft. 11/8 71n. 2/6 

"EASISPLICE" Tape Wiser 6/ -. 
Leader tape 4/6: Splicing tape 3/ -. 

CRYSTAL SET BOOKLET, 1 / -. 
CRYSTAL DIODE O.E.C. 2 / -. GEE 34, 4/, OAST, 8/ -. 
HIGH RESISTANCE PHONES. 4,000 ohms, 15 /- pr. 
MOVING COIL PHONES, 100 ohms, 10 / -. 
SWITCH CLEANER. Fluid squirt spout, 4/8 tin. 

"6+1" TRANSISTOR RADIO 
MEDIUM AND LONG WAVE KIT 
First class components to make a 6 
transistor 2 waveband superhet chassis. 
Ideal for portable or table radio. All 
parts including BVA transistors, ferrite 
aerial, with car aerial coil, printed 
circuit. Min. x 211n., but EXCLUDING 
Speaker and cabinet. 
Speakers, 35 ohms, 7 x 41n. 21/- £4.580 5ín., 17/8, 31ín.. 15/6. 

6111.018 PLUGS AND SOCKETS. Non -reversible 
P74, .2-pin. 4/8; P73, :3 -pin, 4/8; P194, 6 -pin, 018. 
JACKS. English open circuits 2/8. Closed circuit. 
4/3. Grandly type 3 -pin, 1 /3. Gtvndig lead jack 3/0. 
JACK PLUGS English, 3/ -; Screened, 4/ -; Oroodig, 
3 -pin, 3/8; Phono Plugs, 1 / -; Sockets 01. 
ALADDIN FORMERS and cores, lin., Bd,; !te.. 10d. 
0.3io. FORMERS, 5937 or 8 cans 'l'V1 or 2, fin. 
sq. x Skin., or fin. sq. x 111n., 2/- with cores. 
SLOW MOTION DRIVES. e:1. 4/3. 
SOLON IRON, 25W, 200V or 230V, 24/ -. 
ANTE% 811E -MIN. IRON. 15w, '200 or 240v., 29/8. 
BENCH STAND for above 12/8. spares in Stock. 
1 /161n. Paxolin Panels, 10 x Bin.. 2/ -. 
Miniature Contact Cooled Rectifiers, 
250V 50mA, 7/6: 250V 60mA, 8/6; 2.50V 85mA. 
9/8: Selenium Rect., 30011. 85mA. 5l -, 
'1V etc., Silicon Sub. Min. Rectifiers, 
250V 450mA. 10 / -. K3/25, 600V. 5mA. 5 / , 
RM4, RM5, 14A100. 14Aí1610 / -each. FC31 20/- 
Coils Weante "P" Type, 41- each. 
Osmor Midget "Q" type, adj. dust core" 
from 4/- each. All ranges. List S.A.E. 
Repauco DRR2. L. and Med. T.R.F. 
With reaction. 4/6. 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 11n., 6 x fin., 6 x'lu 
H.F. Chokes, 2/6. Osmor QC1, 8/9. 
T.R.F. Coils, A/HF. 7/- pair; HAX. 3/6. 
Screwdriver, 5in., 6d. Test Prods, 2/9. 
Neoside Trimming Tool, 1/9. 
Neon Mains 'l'ester Screwdriver, 5 / -. 
Multieore Solder, 4d. yd. Dispenser, 2/6. 

Aluminium Chassis, 18 s.w.g. Plain, 
undrllled. 4 sides, riveted corners, 
lattice fixing holes, 251n. sides, 7 x 4in.. 
4/9: 9 x 71n., 5/9: 11 x 710., 8 /9: 13 x 
8/6: 14 x llIn., 10/6: 15 x 141(., 12 /6. 
Aluminium Panels, 18 s.w.g.. 12 x 121(., 
416: 14 x 9in., 4 / -: 12 x 8M.. 3/-; 10 x 710.. 
2/3: 8 x 61n.. 2i -: 6 x 410., 1 /6. 

MARTIN TAPIS PR1: AMPI.IFIEIt" 
A DECKS IPLAY -BACK THROUtill 

YOUR OWN AMPLIFIER) 
B.S.R. 2 track B.S.R. 'IDS tape 
Pre -amp. £8.8.0 deck £6.15.0 
CoUaro L truck ('ollero Studio 
Pre -amp. £8.8.0 tape deck £10.10.0 

COMPLETE RECORDING A PLAY' 
BA('K AMPLIFIERS 

2 track B.S.R. (ollaro 
amplifier 88.8.0 amplifier £11.11.0 

MAINS DROPPERS. Midget adjustable slider 
0.3A 1,000 ohms, 6/ -; 0.2A, 1,2110 ohms, Sl- 
0.13A, 1,500 ohms, 81-; O.1A, 2,000 ohms. S1 -. 
MIKE TRANSFORMERS 50 -1, 3/9. 
P.V.C. Covered Wire, dingle or stranded. 2d. yd. 

Sleeving, I or 2 mw.. Id.; 4 mm., 3u.; 6 mm., 5d. yd. 
SPEAKER -FRET. Gold, Maroon or Green Cloth 
17 x 25in., 5/ -; 25 x 35íu., 10 /-. Tygan, various colours 
52ín. wide from 10 /- ft.; 26in. wide from 5/- f4 
Samples 1 / -. Expanded Metal, Gold, 12 x 12io., 8/ -. 
Panel mounting fuse (older, 2/ -. Fuses ill's. 00mA- 
5A, 8d. insulated ode cutters, 8 /0. Bib Stripper, 315. 

RADIO AND TELEVISION SPARES 

All leading makes, volume controls, 
etc., line output transformers, etc., 
B. V. A. valves (current and obsolete 
types), Send S.A.E. for quotation. 

WEYRAD 
COILS AND TRANSFORMERS FOR 
2 -WAVE 6- TRANSISTOR PRINTED 
CIRCUIT AND FERRITE AERIAL. 
Long and Medium aerial -RA2W 61n. rod 
208 pF tuning, with car aerial coil, 12/6 
1st and 2nd I.F. P50 /2CC. 470kc /s 11116ín. 
dia by lin. 5/7 each 
3rd I.F. P50 /3CC 6/- 
Spare Cores 60. 
Driver Transformer -LFDT4 9/6 
Wavechange Slide Switch d.p.d.t. 3/6 
Printed Circuit -PCAI. Size 21 x 811n. 
Ready drilled and printed 9/6 
Volume Control, 5K -DP 4/6 
35 ohm Speakers. 31ín.. 15/6: 5in., 17/6: 
7 x 41n.. 21/, 
Tuning Gang with trimmers 10/8 
6 Mollard Transistors and diode 42/6 
Constructor's Booklet 2/- 
3 ohm O.P. Trans. O.P.T.1 10 /6 
NEW MULLA RD TRANSISTORS 
0071 6/ -, 0072 7/6, OC81D 7/6. 0081 7/6, 
0C44 8/9. 0C45 8/6, 0C171 10 /8. AF117 9/6. 
Sub ,Miniature Condensers. 0.1 mFd, 
30v., 1/3, 1, 2, 4. 5, 8, 16, 25, 30, 50. 100 mFd 
15 volt, 2/6 ea. Transistor Holders, 1 /3, 

SINCLAIR "SLIMLINE" RADIO 
Med. wave kit. 2 transistors, 2 diodes. 
earphone, ferrite aerial. Cabinet 
3 x if o lin. 49/6. bats. 3/6. 

ADASTRA 3 -3 AMPLIFIER 3 WATTS 
HIGH FIDELITY AT LOW COST 

READY BUILT, WIRED AND TESTED 
A.C. only, 200 -250 5'. Valves ECIAt6 and 
E7.ß0. 3 ohms quality output. Mallard 
tone circuits. Controls: bass boost, treble 
and volume. Separate engraved front 
panel with de luxe finish. Quality mains 
transformer. Stove enamelled chassis 
size Bin. x 5in. x 3in. Bargain Price £4.19.6 
Details S.A.E. 
"Performs agreeable well" (The Gramophone) 

COMPONENT SHOP 337 WHITEHORSE ROAD 

SPECIALISTS WEST aeCROYDON 
THO 1665 

(Arporl welcome. Send remittance, 
and adra pontore, no C.G.D.) P.P. charge 1/ -. C.O.D. 2/- extra. 

BUILD YOUR OWN 

RECORD PLAYER 
FROM £9.19.6 .. 

AND 

SAVE 

POUNDS!! f' 

4 Speed Autochange or Single Player 
units supplied with Brand New 2 -tone 
de luxe Portable Cabinets 17x15xSiin. 
Strong carrying handle, gilt finish 
clips and hinges. As used by Famous 
Hake for 2Ogns. models. Ready cut- 
out motor board 14x13Ln. Front battle 
with 7 x 4in. high flux loudspeaker 
and 3 watt 2 valve UY85, UCL82 2- 
stage amplifier ready built on metal 
chassis 12 x 3 x 21in. Quality 3 ohm 
output transformer, low hum level 
circuit. Volume and Tone controls. 
3 -core safety mains lead. All Items 
tit together perfectly. Special in- 
structions enable assembly in 30 
minutes. only 5 wires to join! 12- 
month written guarantee. Available 
separately or package deals as below. 
AUTOCHANGER KITS COMPLETE (as above) 

B.S.R. Monarch .. 211.10.0 P.P. 5/6 
Garrard Autoslim 212.18.0 P.P. 516 

SINGLE PLAYER KITS. Complete (as shove) 
E.R.I. Junior .. 29.19.6 Y.P. 3/6 
E.M.I. Auto stop /start .. 211.6.0 l'.P. 5)6 

OR SEPARATELY 
Cabinet with hoard 14 n 131a 

out out to your choice 03.9.8 P.P. 3/6 
Amplifier with 7 x 4in. speaker 23.17.5 P.P. 2/6 
AUTOCHANGERS 

B.S.R. 11A14 . .. 25.15.8 P.P. 416 
B.S.R. PA15/18 .. .. 28.17.8 P.P. 4/6 
Garrard Autoelim .. 20.17.8 P.P. 4/6 

SINGLE PLAYERS 
Garrard SRP10 .. 25.5.0 P.P. 4/6 
E.M.I. auto stop/start .. 85.5.0 P.Y. 4/6 
E.M.I. Junior .. .. 03.7.8 P.P. 3/0 

TRANSCRIPTION UNITS 
Garrard 4111, . .. 015.15.0 P.P. 5l- 
Philips AG1018 .. 118.5.0 P.P. 5/- 
Garrard AT8 .. .. 110.10.0 P.P. 5/- 

BARGAIN 
B.S.R. Antoehange DAIS 

Stereo /Mono .. .. 57.10.0 P.P. 4/8 

Replacement sapphire styli 5/ -, diamond 16/ -. 
Mono ßP69 %tale 15/-; Stereo Runnette 80/ -. 

BARGAIN SINGLE PLAYER KIT 200 /250 v. A.C. 
(lees cabinet) 

£5.15.0 Poet 3/ -. 

Witb 2 -stage Amplifier; 3 watt; 2 valves, UCL82, 
11Y85; High -flux 5in. speaker; 4 -speed E.M.I. 
Turntable, 18, 33. 45, 78 r.p.m.; Crystal Pick -up 
!or LP /STD. Records, 7in.. 101n., l2in.; Cut out 
Mounting boards 121 x 91in. 

ARDENTE TRANSISTOR TRANSFORMERS 
03035, 7.3 CT:1 Push -Pull to 3 ohms for 0072, 11 /- 
03034, 1.74:1 C.T. Push -Pull Driver tor 0072, 11 /- 
D3058, 11.5:1 Output to 3 ohms for 0072 etc., 11/- 
D1ß7. 18.2:1 Output to 3 ohms for 0072, sto., 12/- 
0239, 4.5:1 Driver. ;in. r min. x kiss. 11/8 - 
D240. 8.5:1 Driver. :is. x .'.jn. x lia. 11/6 - 

ARDENTE TRANSISTOR VOLUME CONTROLS 
VC1545, 5E with switch dia..9ie. 5/3 
DEAF AID EARPIECE, Val or magnebe 7/8 
SUB. -MIN. JACK and PLUG 5/0 pair 

MINIATURE PANEL METERS 
Size lßin. sq. Precision jewelled bear- 
ing's. 21, accuracy, silvered dials, buck 
numerals and line pointers, zero 
adjustment screw on front of meter. 
0 -I mA .. 27/6 0 -50µA .. 39/6 
0-3 mA .. 27/8 0 -500µA .. 32/6 
0-300 V .. 27/6 "S" Meter .. 35/- 

C'ABY MI'LTIMETER Al.1 
0-1200 v. A.C. /D.C., ohms .0 -100k, etc., 54/ -. 
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LEARN - THE 
PRACTICAL 

WAY . 

May, 1964 

your career .. . 

hobby .. . 

own business ... ? 
The demand for good Electronic Engineers is increasing 
almost daily throughout the world. Electronics is now 
the most rapidly expanding of all industries with its 
applications reaching into almost every sphere of human 
activity. If you are looking for a new career with new 
opportunities -then now is the time to choose - 
Electronics. If you are already employed in this field - 
then now is the moment to seek high qualifications 
to secure the top jobs which are waiting to be filled. 
Most of all, the great potential of electronic develop- 
ment moans unlimited scope for the future and will 
ensure a secure occupation for you -unlikely to be affec- 
ted by possible future recessions in other industries. 

The British National Radio School has had 25 years' 
experience of HOME STUDY coaching for students 
wishing to master the fascinating subjects of Elec- tronics- whether the object be career or as a hobby or 
new interest. The School is entirely independent and 
specialises ONLY in the teaching of electronic subjects. It employs only fully qualified staff to conduct and 
supervise each individual course taken by a student 
and it is this close and personal contact between Tutor 
and Student which we believe makes possible the suc- 
cessful completion of a course of study. 

A special feature of our system is that all courses start right from the beginning and no previous know- ledge or experience is necessary or expected. Training 
is carried out in easy step -by -step stages using the most modern methods of tuition. The great advantage of the home study method is that it provides a complete self- contained course giving everything needed for the subject concerned and enabling work to be done in the comfort of one's own home and over any period of time desired. 

EXAMINATION COURSES 
CITY & GUILDS TELECOM. TECHNICIANS CERT. 
CITY & GUILDS FULL TECHNOLOGICAL CERT. 
A.M.Brit.I.R,E. EXAMINATION. 
RADIO AMATEURS' LICENCE EXAMINATION. 
P.M.G. CERTIFICATES FOR RADIO OPERATORS. 
R.T.E.B. SERVICING CERTIFICATES. 

OTHER COURSES 
MATHEMATICS SERVO -MECHANISMS 
TELEVISION COMPUTERS 
TRANSISTORS RADAR & NAVIGATIONAL 

AIDS 

20,000 ohm \lts a, 
20,000 
modern muln- 
rouge test meter .. Cathode ray oscilloscope 

to 'Mott how circuits 
work ... 

Learn - by building - se 
international receiver in 
the top quality elm's... 
Dine transistors . . L.W.. 
b,.W., IWO ¡MORT 
WAVE Rands and VHF/ 
FM ... incorporates every 
modern receiver design 

tecbn1que. 

, 
way 

8688Brr l i l Campiste 
theory 

practical 
of theory books and 

1 practical manuals .. . 

i-' NV MATHEMATICS 

Transistorised 
signal generator 
of new design and 
wide frequency 
coverage ... 

BUILD AND EXPERIMENT WITH ALL 
THE ABOVE -AS- YOU -LEARN . . . 

Titis is a new complete os perimen tai course comprising a mixture of theory and practical yr oit using a very full 
range of electronic component, and apparatus. Starting right from the heginning-or al a later stage if needed -the 
course enables the student to build up all the basic elec- tronic circuit s-ampli lier: Oscillator, rectifier; detector; 
etc. -and tidally tu the design. (unsi ruction, testing and ....siring of :t latest design fully transistorised receiver 
using nine transistors anti covering long and medium wove 
and 'IMO SIIOIt'f N AVER.XNDN plus %.11E/EM reception. 
11 Is of rial lusury quality throughout- operates Irma a Is. 
hat tir% and can be used anywhere its the world, Every pre- -ent -dap technique in circuitry i. coserid and the course 
also include Ili-range test meter; signal generator and 
useil ln.cupe. Its the end of the Course lite student will be 
able to deal with any ly)ts' of servicing work with confi- 
dence and will also liavr a very useful workshop of equip- 
ment. Nearly tifo Interesting and absorbing I:X1'ERI- 
NINN'1S Uri. carried out during this eomprehiusi v e course 
enabling anyone tri gain lull Mastery of electronics. 

LI.iI îQ1!i -- ® ® ® *I11111 
TO: BRITISH NATIONAL RADIO SCHOOL, RADIO HOUSE, READING, BERKS. 

Please send me your free Brochure giving details of your Courses, without any obligation, to:- 
NAME.......----.._.....--..-----...-_.--- 
ADDRESS 

I am interested in..._- ..__._ course above 
I We do not employ representatives) l'W 5 pg 

Block Caps -- Please 

British National Radio School 
www.americanradiohistory.com
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Leaders Galore ! 

ii HE Editor asks for a leader. He must be slipping!" - 
thus begins one of the contributions to the Leader 
Competition. Another suggested that as nobody ever 

reads the leader, his entry was so much waste of time and 
effort. From these two comments alone, it will be obvious 
that readers not only accepted the challenge but took the 
opportunity to get in a few sly digs at the same time! , 

The number of entries was much larger than anticipated 
and we were very impressed with the high general standard- - 
two factors which made the judging extremely difficult. It 
was doubly gratifying that the response was so good, for the 
prizes offered were nominal and most readers were obviously 
stimulated to take part through pure interest and enthusiasm. 

And what an extraordinary variety of entries came in! 
There were unabashed lighthearted leaders and stern cen- 
sorious ones. There were leaders on the past, the present 
and the future. Many took the theme of space and elec- 
tronics. Others looked at valves and transistors. Some con- 
cerned themselves with various aspects of design and 
construction. One was addressed to contributors; another 
spoke of writing for PRACTICAL. WIRELESS. Several developed 
the richness and variety of our hobby, but another warned 
of the narrowness of outlook of those too fully wrapped up 
in radio. Then there were articles on kits, on amateur bands, 
on home movies, and on many other practical or abstract 
subjects. Hardly anything or anyone escaped this literary 
onslaught! 

Not only was there a vast range of subjects and attitudes, 
but participation from all age groups. The youngest and 
oldest (known) contributors were 14 and 70 years old 
respectively. 

This flood of material presented a formidable task to the 
judging panel. A process of elimination began. Personal 
viewpoints of the judges were not, of course, allowed to 
influence selection or rejection, but some entries were 
obviously unsuitable subjects for leaders and others failed 
because the writers did not develop a good original theme 
or were sidetracked. 

This preliminary thinning out still left a considerable 
number of survivors which was eventually reduced to a final 
"short list" of ten -and here, the panel ran into trouble for 
these were all good enough to take the winning positions. 
The selections finally made are printed on pages 61 and 62, 
together with a list of "highly commended" entries. 

Very many thanks to everyone who co- operated. It was 
a fine effort. Every entry received was carefully considered 
and even those which were rejected early on often showed 
considerable merit. And now that he knows so many readers 
look at the leader column, your Editor will have to be 
particularly careful what he writes in future! 

WIJ111111111111111111111111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII111111IIIIIIIIIIIIIIIIIIUIII111111111111111111112 

Our next issue dated June will be published on May 7th 
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000N of IRELE 
1 ll 

Long -established Institution 
Changes Its Title 

May, 1964 

NEWS AT HOME 
AND ABROAD 

New Submarine 
Cable Links 

U.K. and Germany 
UP until recently, all telephone 

connections between this 
country and Western Germany 
have had to be routed through 
Belgium and the Netherlands. 
Now, with the inauguration in 
February of the first direct, large 
capacity, submarine telephone 
cable linking Britain and the 
Federal Republic. 120 new tele- 
phone circuits become available, 
any one of which will carry 24 
telegraph circuits. 

The new cable connects Win- 
tenon, in Norfolk with Borkum 
Island, from where it is taken to 
Leer on the German mainland. 
Two ships were employed in the 
200 nautical mile long, cable lay- 
ing operation; the G.P.O.'s 
H.M.T.S. " Monarch " and the 
Danish cableship " Peter Faber ". 
The cable was manufactured by 
Standard Telephones and Cables 
Limited, who also supplied the 
repeaters and equalisers. 

Apart from British /German 
traffic, a number of channels in 
the cable will be allocated to 
United States /German connec- 
tions, and by linking up with the 
existing TAT 3 U.K. /U.S.A. 
cable, will thus provide direct 
circuits between the U.S.A. and 
West Germany. 

A second Anglo- German cable 
will be in service later this year. 

1 ROM the very early days of the British Institution of Radio 
Engineers (founded in 1925) there have been those who advoca- 

ted the inclusion of " electronic" in its title. After the War the 
Institution's name again came under discussion with the increasing 
recognition of the amount of activity in the Institution which was 
covered by the term "electronics ". This fact has steadily become 
more apparent and now, nearly three years after the Institution was 
incorporated by Royal Charter, the Queen was pleased, at a Privy 
Council held by her Majesty on 26th February, 1964, to make an 
Order in Council allowing amendments to the Charter of The 
British Institution of Radio Engineers changing its name to "The 
Institution of Electronic and Radio Engineers". 

RADIO TELESCOPE FOR DSIR 
THE Ministry of Public Building and Works recently placed a 

contract with the Electronics Group of Associated Electrical 
Industries Limited, for the design and installation of a radio tele- 
scope for the Department of Scientific and Industrial Research at 
Chilbolton in Hampshire. 

Backed by considerable experi- 
ence in the design of steerable 
aerials, AEI's Electronics Group 
has designed the new aerial to be 
steered with a pointing accuracy 
of two minutes of arc, in winds of 
up to 45m.p.h. The drive motors 
which will steer the aerial's 82ft. 
dish -which together with the 
rest of the moving structure will 
weigh approximately 300 tons - 
will be supplied by AEI's Motor 
and Control Gear Division. 

The DSIR eventually plans to 
use the new telescope in its study 
of radiation and radio signals 
pick -up. 

A model or the new 'eerab'e aerial 
to be supplied by AEI to the DSIR. 
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EQUIPMENT FOR CARIBBEAN LINKS 
.-To Flor.da 

7 o , 
G' - 

T.Ty,OM` AS ó 

PUERTO RICO rz. 

ANTIGUA 
Submarine 
telephone 
cables 

New Tropospheric 
scatter links 

O 

ST. LUCIA 

o 

Existing Tropospheric 
scatter link 

TRINIDAD 

VENEZUELA 

A map of the Eastern Caribbean showing existing and planned tropospheric 
scatter links and submarine cables. 

Irish Islands Get Telephone Service 
ßY linking four islands off the western and southern coasts of 

Ireland with mainland telephone exchanges, v.h.f. radiotele- 
phone equipment made by the Automatic Telephone and Electric 
Company Limited, will bring a public telephone service to the 
islands' inhabitants for the first 
time. 

The equipments -known as 
" Country Sets " -are capable of 
operating from 12V battery 
supplies, providing exactly the 
same service as a conventional 
land -line system. Transistorised 
circuits help minimise power 
consumption which at the main- 
land terminals of the links can 
be provided for by either mains 
or battery supplies. 

The Country Sets operate on 
54- 88Mc /s or 156- 184Mc /s 
and these particular installations 
will link Inishmeane with Bun - 
beg, lnishturk with Cleggan, 
Achill Beg with Achill Sound 
and Long Island with Baltimore. 

RADIO TELEPHONES 
FOR DANISH POLICE 

THE whole of Denmark is to 
he covered by a radio tele- 

phone network which will link 
mobile units of the Danish police 
to fixed stations at their head- 
quarters. The contract for this 
installation has been awarded to 
Pye Telecommunications Limited 
by the Danish State Police after 
extensive field trials. 

Police cars and motorcycles 
will be equipped with radio tele- 
phones employing transistorised 
receivers and instant heating 
transmitting valves. 

EQUIPMENT for the multi- 
channel tropospheric scatter 

and microwave link system to be 
established in the islands of the 
Eastern C'aribhean (see Round 
the World of Wireless last 
month) is to he the responsibility 
of the Marconi Company Ltd. 

The two new tropospheric 
scatter links will connect Antigua 
to St. Lucia and St. Lucia to Bar- 
bados, distances of 220 and 112 
miles respectively. The Antigua - 
St. Lucia installation will be a 
Marconi 900Mc /s tropospheric 
scatter link, providing 64 tele- 
phone channels. At each end of 
the link. two 30ft. diameter 
dishes will be erected with para- 
metric amplifiers to give a low 
noise factor. The 2,000Mc /s 
tropospheric scatter link between 
St. Lucia and Barbados, will be 
of American manufacture by the 
Radio Engineering Laboratories 
Inc., and will carry 80 channels. 
A Marconi 900Mc /s link is 
already in existance providing 
communication between the final 
two terminal islands in the 
system- Barbados and Trinidad 
-but under the contract, the 
capacity of this link will be in- 
creased from 12 to 64 channels. 

Short overland connections in 

Antigua, St. Lucia and Barbados 
will be necessary to complete 
each section of the system. At 
Antigua and Barbados these con- 
nections will he provided by 
twin path 7,000Mc /s microwave 
links manufactured by Pye Tele- 
communications Limited. carry- 
ing 64 and 92 teleahone channels 
respectively, to link, in the first 
case, the St. Thomas -Antigua 
submarine cable to the Antigua - 
St. Lucia 900Mc /s link. and in 
the latter case to link the Bar- 
bados terminals of the second 
and last legs of the tropospheric 
scatter link. On St. Lucia will be 
a short. v.h.f. link, providing a 
32 channel path between the first 
and second legs. 

Pye in India 
ANEW radio receiver factory 

opened recently in Bombay un- 
der the administration of the Tata 
Group of India and National Ecko 
Radio and Engineering Limited of 
Bombay, and the British firm. Pye 
of Cambridge. Pye will collabo- 
rate with the Tata Group to pro- 
duce eventually more than 
200.000 radio receivers a year 
from this one factory, which will 
be the largest of its kind in India. 
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The Hillingdon 
RADIOGRAM 
BY J. B. WILLMOTT 

THE circuit of this switch -tuned a.m. radiogram 
was described in last month's issue along with 
details of chassis construction. The next step is 

to assemble and wire up the two chassis. 

MOUNTING THE COMPONENTS 

Reference should be made to Fig. 5, which 
shows the layout of components and wiring under- 
neath the chassis. It is recommended that 
components be mounted in the following order: 

First of all fit a rubber grommet in the (in. 
diameter hole on the rear chassis runner which is 
to allow for entry of the six -way power supply 
cable. Using 6B.A. nuts and bolts, the aerial, 
earth, pick -up and loudspeaker sockets can now 
be mounted on the rear runner, also the four -way 
tagstrip TS4 adjacent to the grommeted hole 
previously referred to. 

Now mount the four octal valveholders, noting 
particularly the orientation of the locating spigots. 
Again use 6B.A. nuts and bolts and at the same 
time include the tagstrips TSI and TS2 on one 
fixing bolt of VI and V2 respectively, also the 
solder tag on fixing bolts of V4 and V3. 

The i.f. transformers can next be mounted, not 
forgetting to include the tagstrip TS3 on one 
mounting bolt of T2. The output transformer is 
also mounted beneath the chassis. _ 

The tone control and volume control,may now 
be secured to the front chassis runner and finally 
the coilpack unit. Handle this component with 
care and make sure that it is fixed with the 
" green " and "red " tags nearest the top (open) 
edge of the chassis runner (see Fig. 5). The fixing 
nuts of these three components should be screwed 
up really firmly, preferably using , shakeproof 
washers between the nuts and chassis surface. 

May, 1964 

CONTINUED FROM PAGE 1164 OF THE APRIL ISSUE 

Turning now to the power supply chassis, the 
position of the various components should be 
easily seen from the drilling diagram (Fig. 3) given 
last month. The mains transformer is mounted 
above chassis and the choke and smoothing 
capacitors below. The power output socket is on 
the end runner nearest the rectifier valve VS. 
Rubber grommets should be fitted in all holes 
marked " B" as in each case these provide for 
current -carrying leads passing through the chassis. 

WIRING UP 
It is strongly recommended that the power 

supply chassis be wired up first in order that when 
the constructor has completed the more complex 
wiring of the main chassis he already has the 
power unit complete and ready to connect up and 
test the completed job without further delay. 

Wiring of the power supply calls for no special 
comment; reference to the theoretical circuit in 
Fig. I should make it perfectly clear. Extreme 
care must be used in wiring the power take -off 
socket, adhering strictly to the pin numbering as 
shown. It is a good plan to carry out the wiring 
of the octal plug as the next operation whilst the 
socket wiring is fresh in the mind. 

The exact length of cable required to reach from 
main chassis to power pack depends on the 
positioning of the two units in the cabinet, but it 
is better to allow too much lead rather than " just 
enough ". It is recommended that the six -way 
cable be made up of a twisted red /black, a twisted 
yellow /blue (or any other pair of colours differing 
from red /black) and a flat twin length of plastic 
insulated flex. These leads are terminated ón the 
octal plug as follows: 

Pin 1. -No connection. 
Pin 2. -Blue flex (earthed side of 6.3V heater 

supply). 
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Pin 3. -One lead of flat twin flex. 
Pin 4. -Other lead of flat twin flex. 
Pin 5. --No connection. 
Pin 6.- Red flex (h.t. positive line). 
Pin 7.- Yellow flex (live side of 6.3V heater 

supply). 
Pin 8.- Blac:: flex (h.t. negative and chassis). 
The cable can be plaited together or bound at 

intervals with insulating tape Thread the end of 
the cable through the grommeted hole on the rear 
chassis runner of the main chassis and anchor the 
leads to the four -way tagstrip TS4 as shown in 
Fig. 5, again taking extreme care not to make any 
errors in the colour coding. The remaining leads 
are connected to the on /off switch on VR2. 

Grommet for L.S. 
poweeads sockets 

WIRELESS 29 

valve are earthed to chassis and form the heater 
supply return. The tagstrips TS1, TS2 and TS3, 
the volume and tone controls and the coilpack can 
next be wired up. The Various anode, screen and 
cathode connecting components should be secured 
to their respective valveholder pins, their other 
ends being left " free " for later connection to 
busbar or h.t. rail. 

A heater supply for the indicator lamp is 
connected in parallel with the heater of V2 and 
taken through the chassis via the +in. hole adjacent 
to the V2 valveholder. The indicator lamp is not 
fixed to the chassis but is on a fly -lead long 
enough to permit its being mounted on the surface 
panel of the completed radiogram. 

P.U. 
sockets 

Aerial and Earth 
sockets 

H.T.- H.T.+ 
63V 

TS4 R7 HT.+ rail 

I R12 I 

C21 R9 

Output 
transformer 

Earth busbar 

For details of H.T.+ rail 
and earth busbar 

see separate diagram 

T51 

2 

S2 
On /Off 
switch 

C7 

VR2 
Tone 

VR1 
Volume 

C16 

8 

C6 

Coil pack 
(for details 
see Fig.4) 

Fig. 5: The relative positions of components mounted beneath the chassis main. 

Make a careful check of all wiring and then 
proceed to the wiring up of the main chassis. A 
feature to note here is the provision of a main 
negative busbar and an h.t. positive rail stretched 
across the full length of the chassis (see Fig. 5). 
Most of the voltage dropping and cathode bias 
resistors, together with their associated decoupling 
capacitors, are anchored at one end to the earth 
busbar, their other ends going to the appropriate 
valveholder pins. This makes assembly much 
simpler and the result is both neat and efficient 
and greatly facilitates testing and servicing should 
this prove necessary at some future date. 

Before the busbar and h.t. rail are put in 
position, however, wire up the heater supply to 
pin 7 of each valveholder. Pins 1 and 2 on each 

The negative busbar, comprising a length 14 or 
16s.w.g. tinned copper wire, is now stretched 
tightly across the chassis between the earthed tags 
of TS5(a) and TS5(b) and the appropriate 
components soldered to it. 

A further length of wire is now measured off 
to stretch from the insulated tag of TS5(a) to that 
of TS5(b), but this is provisionally soldered into 
position at one end only. Short lengths of insulat- 
ing sleeving are then slid on, leaving gaps at 
appropriate distances to permit the connection of 
voltage dropping resistors and " red " leads to TI 
and T2 (see Fig. 6). The wire is then secured at its 
free end and the appropriate connections made to 
this h.t. rail. 

This should complete all wiring and a careful 
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check should be made. It is a good plan to colour 
in each wire on the theoretical diagram as it is 
checked. Make sure that where screened leads are 
used the screening braid ,does not foul any nearby 
tags or components and that where the braid is 
shown as " earthed " it is securely anchored to the 
tag in question. A screened lead was used in the 
prototype for the connection between TS1, below 
chassis, and the top cap grid of VI as a precau- 
tionary measure. It is conceivable that unwanted 
coupling between this rather lengthy lead and that 
going from the top of T2 to the grid of V2 might 
cause instability. 

If a multirange testmeter is available routine 
tests can now be carried out to ensure that there 
are no short -circuits existing between the h.t. line 
and chassis or between the live heater line and 

HTt 
Input 

To T3 
primary 

To pino To V4 
via R15 on V3 

To red 
on T2 
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driver to the " live " pick -up socket on the'rear 
panel; a loud and healthy " brrrr " from the 
speaker should result which should vary in 
intensity with the setting of the volume control. 

This test proves the correct working of the 
audio stages V3 and V4. Now turn the selector 
switch to any one of the " radio " positions and 
tap the top cap of V2 with the screwdriver with 
volume control at maximum position; a sharp 
" click " should be audible. Repeat this by touch- 
ing first the top cap of VI, then the aerial socket 
on the rear panel. If the desired response is 
obtained it is fair to assume that no serious wiring 
errors have been made and some attempt can be 
made to receive a signal. 

Actually, when received from the manufacturers, 
the coilpack will probably be found to have been 

To pin 6 To pin 8 To red 
on V2 on V1 on T1 

To pin4 
on V1 

R7 

T55A 

nsuiated sleeving on bare sections of HT.A- rail 

T558 

To earth 
socket 

R13 

To pin 6 
on V3 

To V4 
via RIS 

To P.U. 
socket 

To pin 8 To 
on V4 VR1 

To pin 8 Topin6 Topin8 To pin 4 
on V2 on V2 on V1 on V1 

Fig. 6: Component wiring to the earth busbar and h.t. rail. 

chassis. If all is in order the completed receiver 
can now be tested. 

TESTING AND ALIGNMENT 
Plug the main chassis into the power supply 

unit (never operate the latter without a suitable 
load " on the h.t. supply, in actual fact the 

inclusion of the on /off switch on the main chassis 
renders it impossible to switch on the power unit 
without the two chassis being connected). Insert 
the valves into their appropriate valveholders, not 
overlooking the fact that the 6J5, which is V4 on 
the circuit diagram, actually occupies the position 
between V2 and V3 on the main chassis, and 
connect the loudspeaker to the sockets provided 
on the rear chassis runner. 

Set the selector switch- on the coilpack to the 
"gram " position, fully clockwise, and with the 
volume control at minimum (anticlockwise) switch 
on by turning VR2 until the " click " of the switch 
is heard. 

Watch and listen carefully for any signs of over- 
heating; the pilot lamp should come on immedately 
and the valve heaters glow after a few seconds. 
Gradually advance the volume control to maxi - 
mum-a slight "breathing" sound should be 
audible from the speaker or possibly a very faint 
mains hum. Now advance the blade of a screw- 

roughly aligned to the BBC London Home, Light 
and Third programmes. In the case of the proto- 
type, signals were audible at all four positions of 
the switch as soon as an aerial was connected up. 
prealigned 465kc /s i.f. transformers having been 
used in construction. 

However, for those possibly less fortunate here 
is the procedure for alignment. If a signal 
generator is available alignment of the i.f. trans- 
formers to 465kc /s can be carried out as the first 
operation. As the method of doing this will 
almost certainly be already known to anyone 
possessing a signal generator it will not be repeated 
here. 

Those without such an instrument need not 
despair as with reasonable care and patience this 
receiver can be satisfactorily aligned without the 
use of instruments. 

Turn the selector switch fully anticlockwise: 
this is the position in which the BBC Light 
Programme (on 247m where coilpack CP4 /MG is 
used or on 1,500m where CP4 /LG is used) should 
he received. Insert a suitable trimming tool 
through the hole in the front panel giving access 
to the core of coil "E" and screw slowly in or 
out until the signal can be heard. Now transfer 
the trimming tool to the core of coil " A " and 
adjust for maximum volume. 

Next carefully adjust the cores of the i.f. trans- 
formers in turn, beginning with TI primary and 
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working through to T2 secondary for maximum 
volume. Not more than one or two turns either 
way from the setting in which the components 
were originally supplied (provided prealigned ones 
have been ordered) should be necessary. 

Repeat the adjustments a second time to see if 
any further improvement can be obtained. 
Naturally without a signal generator there will be 
no guarantee that the i.f. transformers will be 
aligned exactly to 465kc /s, but as no ganging of 
tuned circuits by a variable capacitor is involved 
this is not of great consequence. 

Now return to the adjustment of cores " E " 
and " A " as a further improvement will no doubt 
be now obtainable. 

Turn the wavechange switch to position 2 and in 
this position adjustment of cores " F " and " B " 
should enable the B.B.C. Third Programme on 
464m to be tuned in. Similarly in position 3 the 
Home Service should be located and on position 4 
Radio Luxembourg on 208m, by adjustment of 
cores " G " and "C" and " H " and " D " 
respectively. 

The position of the various tuning cores is 
clearly shown on the data sheet supplied with the 
coilpack (Fig. 4, last month). 
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INSTALLING THE CHASSIS 
When fully satisfied with the alignment the 

chassis can be fitted into the cabinet. 
The screened pick -up lead from the record 

player unit should be terminated by a red wander 
plug for the inner lead and a black wander plug 
for the screening braid; these, of course. plug into 
the appropriate sockets on the rear panel of the 
main chassis. 

The gramophone motor can be conveniently 
connected by a length of twin flex across the 
primary tags of the mains transformer on the 
power unit chassis. This will then ensure that 
when the radio receiver switch is in the " off " 
position the gram motor is simultaneously dis- 
connected from the mains. 

It will be found that a very pleasing standard of 
reproduction will be obtainable from records, with 
more than adequate volume for all domestic needs. 
The maximum output obtainable approaches 4W. 

Normally the tone control will require setting 
at the minimum position (anticlockwise) as the V4 
stage already provides enhanced bass response, 
but it may, of course, be advanced slightly to 
counteract surface noise on the older type 78 
records. 

to build 
COMPACT SHORT WAVE 

TRANSCEIVER MAINS 

Case size 4' x 4" 
x.24 ". Designed 
for 7 Mc /s wave 
band. Can be 
adapted with 
plug -in coils for 
other Amateur 
wave bands. 

PACK 
Converts your 
battery radio to 
mains operation. 
9 volts d.c. output 
from 200/230 volts 
a.c. Compact, 
same size as 9 volt 
dry battery. 

D 
POWER 

for transistor radios 

ORDER FROM YOUR NEWSAGENT.. TO-DAY! 
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Design by 
B. L. Phillips 

PRACTICAL WIRELESS May, 1964 

The P.W. 35 Watt 

GUITAR AMPLIFIER 
A QUALITY INSTRUMENT FEATURING 
SEPARATE TONE CONTROLS, TREMOLO 
FACILITY AND A 20e/8- 20kcje RESPONSE 

THERE has been a lot of interest shown recently 
in amplifying equipment for use with the 
electric guitar and guitar bass. There are, of 

course, numerous amplifier units available 
commercially for use with the guitar, but the better 
types are expensive, and information available to 
the home constructor is somewhat difficult to 
obtain, making it rather difficult to build an ampli- 
fier from " scratch " unless the co nstructor has 
had some experience in this field. 

The requirements of an amplifier for use with 
,guitar and guitar bass are rather different in a 
number of respects to units used exclusively for 
music or speech reproduction. Using an ordinary 
amplifier with a guitar invariably gives poor results 
much to the dismay of the user; apart from the 
danger of damage to the amplifier itself and the 
loudspeaker. 

Two of the major requirements needed in this 
application are, a high transient power output over 
a wide frequency range at low distortion, and an 
extremely good low frequency response together 
with high sensitivity. Apart from the amplifier, 
various electronic " gimmicks" are required, such 
as the " tremolo" facility, which are not found on 
ordinary sound amplifying equipment. 

Together with the electrical side there is the 
mechanical layout to consider. The unit must be 
rugged, the loudspeaker(s) able to handle the full 
output without distortion or risk of damage, and 
the whole equipment must be able to stand being 
run at high outputs for long periods of time. 
Transportability is another requirement. 

After some considerable experimenting and 
design work, the PRACTICAL WIRELESS Guitar 
Amplifier was evolved. This amplifier has been 
compared with the most expensive guitar ampli- 
fiers available and will be found as good as any- 
thing that can be purchased commercially. 
Particular attention has been paid to rugged cabinet 
construction and the use of high quality compo- 
nents -this does tend to make the amplifier some- 
what expensive to build, but the final results will 
more than repay the cost and work involved. 
Disappointing results may be caused by using 
inferior of faulty components that have been lying 
in the "spares box " some considerable tine. 

Most constructors will have no difficulty with 
building this equipment, for the diagrams on the 
Blueprint enclosed with this issue of PRACTICAL. 
WIRELESS have been made as clear as possible to 
enable the amateur to obtain successful results. 
One point that needs mentioning is that the 
recommended layouts must be used for optimum 
performance -any old chassis available will just 
not do. To avoid unwanted feedback, hum, etc., 
components must be laid out as shown in the 
diagrams. 

It is surprising the number of constructors who 
cannot get satisfactory results from equipment 
published in these pages purely because they have 
not followed the practical layouts given. The 
practical layout is as important as the electrical 
circuit it contains. 
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Specification 
The PRACTICAL WIRELESS Guitar Amplifier has 

the following specification: 
1 Independent twin -channel amplification; 

separate tone and volume controls; two inputs 
per channel, four inputs in all. 

2 Variable speed and depth tremolo facility on 
one channel, with optional foot switch control. 

3 A 35W power amplifier with heavy negative 
feedback and a response of 25c /s to 20,00c/s 
±. 3dB. 

4 Twin heavy duty 12in. loudspeakers, mounted 
in line. 

5 Robust cabinet built to allay resonance, even 
when used at full output with a bass guitar. 

6 Mains voltage outlet panel for additional 
attachments such as an echo unit. 

Construction of the guitar amplifier will be 
described step by step, the first part to be dealt 
with being the power unit and main amplifier. 

Power Supply and Output Stages 
The power supply and output stages of the 

amplifier are combined on one chassis entirely 
separate from the pre -amplifier section. This unit 
consists of the mains power pack, output stages, 
the phase inverter and driver valve. 

Type 807 valves have been used in the output 
due to their ease of supply, cheapness and excellent 
results when used in this circuit. The fact that the 
anode connections of the 807 are brought out to a 
top cap, makes amplifier stability easier to arrange 
as the anode circuits are automatically placed well 
away from earlier circuit parts. 

The complete circuit of the power supply and 
output stages is given in Fig. 1, and the practical 
layout of the wiring and components is given in 
Fig. 2 and Fig. 3. Particular attention should be 
given to the way the earth busbar is run, with only 
actual chassis connection being at the outlet socket 
to the pre- amplifier. 

Actual dimensions of the transformers and their 
mounting feet have not been given as some con- 
structors may wish to use components to hand, the 
only important point being that the transformers 
are mounted basically as shown (and, of course, 
that they are of the correct ratings as specified). 

It is suggested that the heater wiring is run first. 
Only one side of the heater wiring is grounded and 
this is performed at the earth busbar near the 
mains transformer. There should be no other earth 
to the heater wiring. If the heater winding has a 
centre tap, this should be grounded in place of one 
side of the supply. 

Fig. 3 shows a closer view of the components 
around the VI and V2 valveholders, and this lay- 
out must be closely followed for stable results. 
Pay particular attention to the grid stoppers R14 
and 15, these are wired close to the 807 grid pins; 
the wire end from resistor to grid pin not being 
longer than +in. 

The cathode bias resistor R16 being a 10W type 
is rather large in bulk, and if the type with a hole 
running the entire centre of the component is 
available, it may be mounted on the chassis by 
placing a 4BA bolt through it and mounting to the 
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chassis side. A fibre washer at each end will hold 
the resistor without damage. 

It is rather difficult to show in a simple line 
drawin: such as Fig. 3 the true physical layout of 
all components exactly as they appear when wired 
up. Some of the components have, of necessity, 
been moved further away from their actual 
positions so their connections can be clearly 
followed. 

The main point to remember when making up 
this chassis is to keep all signal leads as short as 
possible, i.e. the signal side of all resistors should 
be no longer than Zin., the capacitors being placed 
so that as little connecting wire as possible is used. 
All capacitors are wired with the outside foil 
(usually marked on the component with a black 
line or the letters "U.S "), towards the earthy side 
of the circuit. Use plastic or " Systoflex " sleeving 
over all bare connections, and make sure all 
soldered connections are well made to avoid dry 
joints. 

All main components such as valveholders, 
electrolytic capacitors and transformers should be 
soundly bolted down, preferably with shake -proof 
washers under all nuts. There is a high level of 
vibration in the completed cabinet, especially when 
used with the bass guitar, so all bolted parts need 
to be very secure. 

Transformers 
The specified mains transformer is supplied as a 

double shrouded upright type. For use with this 
unit, one half of the shroud is removed by 
undoing the four retaining bolts temporarily. The 
transformer can then be mounted on the chassis 
as a half- shrouded, drop through type. 

Some mention should also be made about the 
output transformer. Various types have been tried, 
and the best one for overall response and power 
handling qualities was found to be one made by 
" Radiospares ". This particular transformer is 
known as the " De Luxe " model, and has an 
excellent specification, and a continuous rated out- 
put of 30W. The maximum d.c. current per 
primary being 125mA. Other output transformers 
can be used of course, providing they have the 
correct impedance match and can handle the 
power. The correct matching in this circuit is a 
primary impedance of 4k11 per anode winding, to 
a 15t2 secondary. 

Testing the Main Chassis 
To conduct tests, connect the mains supply to 

the power and output chassis by coupling direct to 
the mains transformer primary with a temporary 
lead. 

TESTS : 

After all assembly and wiring has been 
completed, double check all connections with the 
circuit diagrams, making sure that no earth faults 
exist on the h.t.+ rail. 

Connect a loudspeaker across the output termi- 
nals, insert all valves, making sure to clip on the 
807 top caps, and switch on. 

Check the h.t. voltage, which should be around 
450 to 470 volts above chassis. If on warming up 
a loud howl is heard, switch off and reverse the 
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negative feedback lead and earth connection to 
the speaker outlet. . 

When operating correctly, there should be no 
background noise heard, apart from just a faint 

liveness" in the speaker. Do not touch the grid 
input to the EF86. as the resulting intense hum 
generated may damage the speaker. 

If further tests are required, a crystal gramo- 
phóne pick -up may be coupled to the valve (via a 
volume control) for actual sound tests. 

Do's AND DON'TS : 

On no account should the amplifier be switched 
on without having a loudspeaker in circuit. Failure 
to observe this may destroy the output transfor- 
mer. If special tests are required without a speaker 
being operated, then a 15f2 20W resistor must be 
wired across the output transformer secondary as 
a dummy load. 

The voltages present (both the mains and the 
450V h.t.), are without doubt LETHAL, and the 
constructor is advised to take great care when 
running the unit whilst out of its cabinet. In par- 
ticular keep well away from the 807 top caps. High 
peak voltages of many thousands are present here 
when a signal is present, and severe burns can be 
had if they are accidentally touched during use. 

The next part to be described will be the pre- 
amplifier section. 

The Pre -amplifier Unit 
The pre -amplifier is the most important and 

critical section of the whole equipment as regards 
construction and wiring. Poor components or 
badly arranged wiring can cause untold trouble, 
such as pronounced hum, crackling and various 
noises which may take considerable pains to stop. 

The inputs of the pre- amplifier are sensitive to 
about 4mV for a full 30W output, so it will be 
appreciated that care is needed to keep all noise 
levels well below this level by at least 40dB. 

The worst offender usually in home constructed 
audio equipment is hum. Special care has been 
taken to keep this down to a very low level, and 
providing the instructions given are faithfully 
followed, the hum present should be negligible. 

The circuit diagram is given in Fig 4, and before 
the construction is commenced, a description of 
the circuit operation will be given to enable a 
fuller understanding of the principles involved to 
be tied up with the practical circuit layout. 

The Circuit 
On the channel T (normal amplification\ the two 

inputs are coupled to one half of an ECC83 twin 
triode valve (V6A), the amplified signal being 
taken via the tone control and volume control to 
the common outlet lead to the main amplifier unit. 
The resistive stoppers R20 and R21 in the input 
jack leads are to prevent interaction between two 
pick -ups when both are used on one channel. 

The more complicated channel is the tremolo 
channel II. The inputs to this channel are coupled 
as above to the other half of V6, but in this case 
the amplified output at V6B anode is coupled to 
another triode V7A, which is the tremolo modula- 
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tor stage. Both halves of V7A and V7B are 
cathode coupled, and a low frequency signal is 
applied to the second triode from the phase shift 
oscillator V8. 

This low frequency signal causes the cathode 
voltage on V7 to vary in sympathy, causing the 
gain of V7 to vary in direct proportion. The time 
constant of V7 cathode circuit is arranged so that 
it follows the high relative frequency of the audio 
signal, but allows the oscillator signal to be 
developed across the cathode resistor capacitór, 
R32, C23. At the output of V7A, there is both 
audio (now tremulant) plus some oscillator funda- 
mental. 

The oscillator content must be removed, other- 
wise a loud " thumping " will be heard in the out- 
put. This is accomplished by the high pass filter 
network C13, C14. C15 and R33, R34. 

After filtering, the signal passes to the common 
outlet as for channel I, via its tone control VR2 or 
VR5. The variable resistor, VR1, is a preset gain 
control for V7, and by feeding back some of the 
output to the grid circuit, the overall gain of both 
V6 and V7 can be made identical to channel I. 

An extra facility incorporated in this design and 
not often found in commercial amplifiers of this 
type, is a switch (S2) to remove completely the 
tremolo facility and make the response curve of 
the tremolo channel identical to that of channel I. 
The high pass network used in the tremolo circuit 
causes the audio response to be rather sharp, and 
although ideal for guitar use, with a microphone 
is rather too " toppy ", thus this switch enables any 
channel to be used for high quality reproduction 
whenever so required. 

V8 is the low frequency oscillator stage, and has 
a range of approximately 5 to 12c /s. The speed is 
controlled by VR7, and the depth or intensity con- 
trolled by VR6. A footswitch socket (SK5) is 
placed across VR5 and enables an instant on /off 
control of the tremolo effect remote from the 
amplifier. The 0.1µt capacitor C18 across this 
socket removes oscillator harmonics and also 
makes the switching electrically silent. 

Note the rather high values of capacitance in the 
screen and cathode circuits of V8. This is, of 
course, for maximum efficiency at these very low 
frequencies. 

Screened Leads 
The pre -amplifier is built up from two sub- 

assemblies, a small chassis and a control panel 
which are bolted together. 

There is, of necessity, a large amount of screened 
lead in the construction of the pre -amplifier unit, 
and where screened leads are specified they must 
be used. All connections must be correctly 
soldered, and the practical layout shown followed 
as closely as possible. 

Particular attention must be paid to the heater 
wiring in the pre -amplifier unit, all leads being 
tightly twisted and kept as far away from the 
signal circuits as possible. On no account is the 
heater wiring to be made an " earth return " circuit. 

The chassis layout is given in Fig. 5 and the 
drilling details in Fig. 7. The layout and wiring of 
the associated control panel is given in' Fig. 6. 
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Cabinet Construction 

Figs. 8 to 11 and the drilling details in Fig. 7 

give full details of the cabinet. It is 
suggested that the front panel (Fig. 8) be made 
first, as this fits inside the cabinet, and it is impor- 
tant that adequate clearance be made for this panel 
to fit aginst the lin. x lin. supports when the 
speaker fret material is in place. 

After drilling and cutting out the speaker 
apertures, the speaker units should be laid on the 
rear of the panel, making sure they line up 
centrally over these holes, and the mounting holes 
can be marked. Countersink these holes on the 
front of the panel, and using countersunk bolts, 
firmly bolt down the speakers, preferably with 
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the cabinet has been covered with Vynide or 
similar material. The panel is then pushed home 
and fixed as above. Cover the sides and bottom 
runner of the pre- amplifier cut -out. 

In the connection of the cabinet, the two vertical 
dimensions in Fig. 8, 8 1in. and 101in. were 
incorrectly printed on a number of Blueprints as 
8 }in and 11 -,'in. 

When covering is completed, make the hard- 
board back as shown in Fig. 10, and drill and 
mount the power input attachments as per Fig 11. 
When finished, a coat of very dark wood stain 
gives the back a clean finish. 

The top ventilation grills are made from 
ordinary metal loudspeaker grill material, cut the 
width of apertures, with a length some tin. greater 

Fig. 12: Layout of the pre -amplifier control panel. 

their terminals facing downwards. The next job is 
to cover the speaker panel front with suitable 
loudspeaker material such as "TYGAN ". Close 
weave material is not recommended. Use an 
adhesive such as " EVOSTICK ", spreading, 
enough on the panel to produce a thin film (more 
will creep through the material) and place the 
material centrally on the panel. Allow about an 
inch overlap to the hack, and keep tension oh the 
edges of the material until dry. Then glue the edges 
down, removing any overlap at the corners of the 
panel with a sharp knife when the glue has 
thoroughly dried. 

The remainder of the cabinet construction is 
not really difficult, apart from possibly the cable 
stowage compartment. This is a 3-ply box mounted 
on the cabinet floor on the right hand rear side. 
All joints should be glued and pinned, a piece of 
wood, 4in. by 6in. glued to the speaker panel rear 
makes an easy mounting for the side and top of 
this compartment. A door is made for the front of 
this compartment, hinged at the bottom, with a 
door catch fastener at the top. A small supboard 
knob completes the job. 

Incidentally, the speaker panel may he screwed 
to the lin. x lin. supports, or may alternatively be 
glued and pinned. The last method gives the best 
visual effect as no screw heads are visible. 

.The panel should not be fixed until the rest of 

than these openings. Bend one edge of the metal 
inwards for l in, and screw to the cabinet side, then 
bend the other end to fit into the hole correctly. 
Do not be frightened to bend the material -it is 
easily straightened. This last 
edge is then screwed to the pre- 
amplifier cut -out side pieces. 
This operation is quite "fiddly" 
but once done need never be 
touched again. 

Installing Amplifiers 
The two loudspeakers must 

he of the heavy duty type. 
Several manufacturers produce 
speaker units specially designed 
for guitar amplifiers. Both 
speakers should be 12in. dia- 
meter, have 1512 speech coils 
and be rated for 20 to 25W 
power handling capacity. 

The first job here is to con- 
nect the speaker wiring, and to 
phase the speakers themselves. 

Fie. 13: The method used to fix 
the control panel to t.ie cabinet. 

4g0)% 
Or' 
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Temporarily couple a 3V battery to one speaker 
and note whether the cone moves in or out. Mark 
the speaker terminal connected to the positive 
battery pole. Now, repeat the procedure on 
the second speaker, making sure it moves in the 
same direction as the first, and again mark the 
terminal which has the battery positive on it. Wire 
both speakers in parallel, ensuring the marked 
terminals are coupled together, and test finally 
with the battery again. Both speaker cones should 
move together in the same direction. 

Place the power amplifier unit in the bottom of 
the cabinet, with the mains transformer roughly 
in the centre below the carrying handle. Check the 
cabinet for carrying balance, and alter the unit 
until the centre of gravity is as near the centre as 
practical. 

Screw down the chassis mounting feet. Run the 
mains feed to the hardboard back and connect to 
the fuse and on/off switch there. Leave about 3ft. 
of flex between the two so the back can be 
removed and taken out of the way when servicing. 
Connect the loudspeaker leads to the outlet strip 
on the chassis. 

After giving the completed pre- amplifier control 
panel a coat of paint (black gloss is suggested), 
place the knobs in position and slide the unit in 
place in the top cabinet cut -out. Screw down 
securely, and plug the flying lead into the main 
chassis socket. Make certain that the leads are well 
away from the power valves, and if necessary cleat 
to cabinet sides. 

At this stage leave the back of the cabinet open 
to enable final adjustments to be made. 

Final Teste 
Turn gain controls to OFF and switch on. There 

should be hardly any noise level under these con- 
ditions, if there is, suspect a fault condition. 

Make sure SI is in the NORMAL position, and 
slowly turn channel II volume up. At maximum a 
fairly high noise level will be evident -mostly hiss 
with some hum. This is normal as the inputs.are 
wide open. Shorting one input jack out should 
remove all the hum content. 

Repeat on channel I, checking that tone controls 
operate. 

If the noise level of channel II is far greater 
than channel I. adjust VRI carefully (with SI in 
tremolo position) until noise levels are .indentical. 

If possible, couple a signal source, stich as a 
radio set, to one input jack via a separate volume 
control to avoid overloading, and check the ampli- 
fier for power output and quality. Keep thé input 
signal very low by adjusting the separate .volume 
control, using the main amplifier controls for level 
adjustment. 

The tremolo controls can be tried on this signal, 
and as there may be some snags here, some hints 
are given for curing any slight troubles encoun- 
tered. 
1 Tremolo satisfactory, but some "thumping " 

when depth control full: place additional 
100kí2 resistor across R33, increase value of 
C18 to 02µF. 

2 Tremolo depth satisfactory, but oscillator stops 
towards low end of speed range: check C24, 
C19 for leakage, change V8, alter R39 to lMf2 

If possible test the equipment with a guitar and 

make sure the gain of channel II is identical to 
channel I by adjusting VR1. 

Fault Finding 
It is quite possible some slight faults may exist 

after completion, and some common faults and 
possible cures are listed below. 

Hum: Most likely induced from heater chain. If 
mains transformer has no centre tap, remove earth 
on one side of heater chain and connect " hum- 
dinger" control across the chain at mains trans- 
former end, with centre slider to chassis. Adjust 
until hum is at its lowest level. A valve with a 
heater cathode short will give considerable hum as 
will faulty smoothing capacitors. 

DISTORTION: Obviously, distortion does set in at 
very high outputs, or if the input signal is over- 
loading the pre -amplifier, but if it is present all 
the time at low signal levels, suspect instability. 

Check that all grid stoppers are the correct value, 
and that all screened leads are fitted as specified. 
Metal screens over early valves are not essential, 
but the fitting of them may assist in removing 
instability; the ECC83 on the power chassis is 
worth a try in difficult cases. In some circum- 
stances earthing the loudspeaker frames to chassis 
can remove awkward and often difficult to cure 
instability. Generally though, instability is caused 
by poor layout conditions, unscreened leads, etc., 
and if the layouts shown are closely followed, no 
trouble of this nature should occur. 

Always ensure that the output valves have similar 
anode currents, although a difference between 
them of 5 to IOmA is not important. A large dis- 
crepancy between them can, however, cause low 
output power with severe distortion. 

INCLUDED IN THE 

MAY ISSUE OF 

PRACTICAL TELEVISION 

* A Rotatable Aerial for Improved 
DX Reception 

* A TV Baby Alarm 

Plus: Servicing and Fault- finding, 
Articles, DX -TV Feature, Problems 
Solved, Amateur TV Transmitting, etc. 

ORDER YOUR COPY NOW - 
OUT APRIL 22nd, PRICE 2/- 

www.americanradiohistory.com

www.americanradiohistory.com


May, 1964 

LASKITN 
RADIO 

The SKYROVER 
Controls: Waveband Selector, 
Volume Control with on/off 
Switch. Tuning Control. In 
plastic cabinet, size 10 x bi x 3i 
in. with metal trim and carry- 
ing handle. 
Can be 
built for £10.19.6 p -. P' 

H.P. Terms: 22/- deposit 
and 11 moths. at 21/-. 

PRACTICAL WIRELESS 37 

Offer the Finest Value to 
HOME CONSTRUCTORS 
We consider our construction parcels to be the finest value on the home construc- 
tor 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. 

THE SKYROVER 
and SKYROVER DE LUXE 
Ii I.N ERA L SPECIFIC :ITION: 
7 transistor plus 2 diode superhet, 6 waveband portable 
receiver. Operating from four 1.5 v. torch batteries. 
The SKYROVER and SKYROVERDE LUXE covers the 
full Medium Waveband and Short Waveband 31 -94 M. 
and also 4 separate switched band -spread ranges. 13M 
16M. 19M and 25M, with Band Spread Tuning for accur- 
ate Station Selection. The coil pack and tuning heart 
is completely factory assembled. wired and tested. 
The remaining assembly can be completed in under 
three hours from our easy to follow, stage by stage 
instructions. 
SPECIFICATION: 
Superhet. 470 Kc /s. All Milliard Transistors and Diode. 
Uses 9 -U2 batteries. 5ín. Ceramic Magnet P.M. Speaker. 
Easy to read Dial Scale. Band Spread Tuning. 
500 MW Output. Telescopic Aerial & Ferrite Rod Aerial 
WAVEBAND COVERAGE: 180 -576M: 31 -94M and 
Band Spread on 13, 16. 19 and 25 metre Bands. 

The SKYROVER DE LUXE 
Tone Control Circuit is incorporated, with separate 
Tone Control in addition to Volume Control, Tuning 
Control and Waveband Selector. In a wood cabinet 
size Ill x 61 x 3in.. covered with a washable material 
with plastic trim and carrying handle. Also car 
aerial socket fitted. 
Can be built for 
P. & P. 5/ -. 
H.P. Terms: 28/- deposit and Il moths. at 24/6. 
Data for each receiver 2/e extra. Refunded it you pur- 
chase the parcel. Four .02 batteries included FREE 
All Components Available Separately. 

£12.19.6 

The "Sixteen" Multirange METER KIT 
This outstanding meter was featured by Practical Wireless in 
the Jan. '64 Issue. Lasky's are now able to offer the complete 
kit of parts as specified by the designer. The "Sixteen" Multi - 
range offers the home constructor and serviceman an instru- 
ment that will meet most of his requirements for voltage. 
current and resistance measurement. There are 16 switched 
ranges: 9 for voltage measurement. 4 current ranges and 3 
resistance ranges. All British components are used throughout. 
The instrument case is supplied with the meter movement 
built -In. The two scales are clearly printed in black on white 
and are very easy to read. 
RANGE SPECIFICATION: D.C. volts: 0- 2.5 -25. 50-250 -500 
at 20,0000 /V. A.C. volts: 0- 25- 50- 250500 at 1.00013/V. D.C. 
current: 0- 50µA, 0-2.5-50-250 mA. Resistance: 0- 2.0000. 0- 200k0, 
0 -20MO. Basle movement: 40µA f.s.d. moving coil. With 
universal shunt full scale deflection ourrent is 50µA. Size! 
finish: Black plastic case, 32 x 51 x Min. Controls: 12 position 
range switch: separate slide switch for A.C. volts LASKY'S PRICE -D.C. ohms: ohms zero adjustment pot. meter; 
meter zero. External connections: Two 401m. 
sockets for test lead plugs. Power requirements: 
One 15V. and one I.5V. batteries. Complete with 
all parts and full construction details. 
Data and circuit avail. separately 661 -. refunded 
if all parts bought. Pair of Batts. 2/5 extra. 

1E5.19.6 P. P' P. 

H.P. Terms: 21/- deposit and 
5 months at 21/-. 

TAPE SPLICER OFFER! 
By famous manufacturer. All metal 
nickel plated construction with 
separate razor blade- securely clamps 
tape while splicing. listed at I6 /6. 

LASKY'S PRICK 14/6 POST FREE. 

HEADPHONES 
S. G. Brown Type F earphones, moving 
iron 2000 ohms, hand -held type but a 
headband could easily be fitted. 
LASKY'S PRICE 14/6. P. & P. 1/6. 

E.M.I. 4 -SPEED RECORD PLAYER 
New, unused and individually boxed fitted with lightweight 

regiai ed with 
31 x 121Sx 4k n 3/ As91ñ 

cartridge. 
etal iturntable istfitted 

For use on 200 /250 volt A.C. Mains. with Auto -stop. The 
stereo cartridge will play all types of Mono Records, 78's, 
L.P.s etc., but if desired a G.P. 67 LP /78 Mono cartridge will 
be supplied in lieu of the GP73 at no difference ln cost. 

LASKY'S PRICE 79/6 P & P. 3/8 extra. 

The "REALISTIC" Seven 
* 7- transistor Superhet. * 350 mIlliwatt 
output into 41n. high flux speaker. 
* All components mounted on a single 
printed circuit 
board, size 51 x - ̂---T 
Sitn. in one com- 
plete assembly. `i 
with 

laa _Oak 
handle, size 7 x 10 
x 3íín., in Red / 
Grey, Blue /Grey 
or all Grey. * 
Easy to read dial. 
*Externalsocket 
for car aerial. 
* I.F. frequency 470 Kc /s. * Ferrite rod 
internal aerial. Operates I) cm PP9 or 
similar battery. * Full comprehensive 
data supplied with each receiver. * All 
coils and I.F.'s etc. fully wound ready for 
immediate assembly. 
An Outstanding Receiver. ISKY'S 
PRICE for the complete parcel including 
Transistors. Cabinet, Speaker, etc., and 
Full n 
Data. Can be builtifor í5.19.6 

P. & P. 4/6. 
PP9 Batt. 3/9. Data and instructions 
separately 2/6. Refunded if you purchase 
the parcel. 

REALISTIC SevenDELUXE 
With the same specification as standard 
ino 

contemporary 
superior wood 
styling. ALSO 

cabinet 
ull 

vision circular dial. 
FOR ONLY fl EXTRA 

P. & P. as std. model 

THE 

"SPRITE* 
Can he built for 

79'6 
P. & P. 3/6 extra. 

* Six-Transistor Superhet Miniature Per- 
sonal Pocket Radio. * Long and Medium 
wavebands. * Ferrite Rod aerial. * I.F. 
Frequency 470 Kc /s. * '3ín. Speaker. 
* Printed circuit 21 x tin. * Slow Motion 
Drive. * In Plastic Case. Size 4 x 21 x lin. 
In order to ensure perfect results. the 
SPRITE is supplied to you with R.F. and 
I.F. stages. Driver and Output stages 
ready built with all components mounted 
on the printed circuit. The SPRITE pre - 
assembled. plus cabinet, speaker and all 
components for final construction. 79/6 
can be built for: - 
P. & P. 3/6 extra. Data and instructions 
separately 2/6. Refunded if parcel is pur- 
chased, Real call leather case. wriststrap, 

and batter , 12/8 n thand ot extra. Make no 
mistake this is a SUPERHET receiver 
of genuine commercial quality. It is 
not a regenerative circuit. 

AUTO. RECORD PLAYER 
11.11.1. 45 r.p.m. AUTOMATIC RE- 
CORD PLAYER. Designed to take only 
45 r.p.m. 71n. discs. Will play up to 8 auto- 
matically. Fitted with lightweight pick- 
up and crystal cartridge, mounted on a 
plinth. For 200 /250 v. A.C. mains. Size 
approx. 10 x 10 x 51n. 
LAKKI'S PRI('E 59/8. P. & P. 3/8 extra. 

GUITAR PICK -UP 
Crystal -high imp. Size only l; ',Ix* in. 
Clips to finger board -no screws. Complete I 
with cable. 
LASKY'S PR ICE 15/11. P. & p. f -. 

207 EDGWARE ROAD, LONDON, W.2. 133 TOTTENHAM COURT ROAD, W.I 
Near Praed St. PADDINGTON 3271'2 Nearest Stn., Goodge St. MUSEUM 2605 

BOTH OPEN ALL DAY SAT. Early (dosing Thurs. Mail Orders to Di'pt.P.IV., Edgware Rd 

152/3 FLEET STREET, LONDON, E.C.4. 
Telephone: Fleet Street 2833. 

Open all day Thursday. Early closing Sat. 
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SURPLUS UNUSED TRANSFORMERS 
BY WELL KNOWN MANUFACTURERS 

45 watt P.P. output transformer- suitable KT66's. 
500 ohm secondary ... ... ... ... ... 

50 watt P.P. output transformer -suitable EL34's. 
Secondaries: 500 ohm and 15 ohm ... ... ... 

Mains transformer. 240v Primary. 225v -0-225v 
65mA; 4v 2.3a; 4v Ila 

Mains transformer. 240v Primary. 290v -0-290v 
260mA; 4v 8a; 4v 2a; 4v 44a; 6.3v I }a 

L.T. transformer. 240v Primary. Secondary tapped 
I2v, 13v, 14v. 6 amps... 

L.T. transformer. 240v Primary. Secondary tapped 
I I }v, 13 }v, 15 }v. 6 amps. Separate 9v I }a. ... 

(All prices include post and packing). 

RADIO EXPERIMENTAL PRODUCTS LIMITED 
33 MUCH PART STREET, COVENTRY 

22/6 

35/- 

151- 

35/- 

1916 

1916 

96 pages of factual tabulated data,.. 
"PRACTICAL WIRELESS" RADIO AND 

TELEVISION REFERENCE DATA 
Compiled by J. P. Hawker 

Contains full details of colour codes; everyday formulae, for 
calculating the values of biasing components, potential dividers, 
resonance, gain, etc.; aerial dimensions; a quick frequency - 
wavelength conversion table; stations and frequencies; common 
symbols and abbreviations; noces on amateur radio and a list of 
call -sign prefixes; communication receiver I.F.s; mathematical 
data including logarithm tables; wire and cable data; battery 
equivalents; valve, transistor and picture tube pin connections, 
bases, ratings and equivalents. including selected CV types. 
96 pages, illustrated, over 62 pages of tables. 

lOs. 6d. FROM ALL BOOKSELLERS 
.. or, in cose of dilficutty I Is. 6d. by post from 

GEORGE NEWNES LTD., Tower House, NEWNES Southampton Street, London, W.C.2. 

1f.ETURN - OF - A'1'OST SERVICE 
We offer a really e,ficient Mail Order Service on all items stocked. All cask orders are dealt wit. on toe day of receipt. * Hire purchase orders are subiect to slight delay but this is kept to the absolute minimum. 

SPECIAL OFFER!! STEREO CARTRIDGES 
RONEITE 105 Stereo /Mono Cartridge. Complete with fixing 
bracket and styli. List 59/4. OUR PRICE 23/6. Post Free. 

"P.W." GUITAR AMPLIFIER 
Detailed list available for the amplifier described In this issue. 

ILLUSTRATED LISTS 
Illustrated lists are available on LOUDSPEAKERS, TAPE 
DECKS, TEST GEAR. GRAMOPHONE EQUIPMENT, AMPLI- 
FIERS. Any will be sent free upon request. 

AMPLIFIER KITS 
We have full stocks of all components for the Mullard 510, 
Mullard 3 -3, Mullard 2 and 3 Valve Pre -amp. Mullard Stereo. 
Mullard Mixer. 'b ully detailed list on any of these sent upon 
request. i 

instruction Manual: All Mullard Audio Circuits in "Circuits 
for Audio Amplifiers ". 9/5. Post free. 

LATEST TEST METERS Hire Purchase 
Cash Price Deposit Mthly /Pmts. 

AVM Model 8 Mark it ,. £24. 0.0 £4.18.0 12 of £1.15.2 
` AVO Model 7 Mark I1 .. £21. 0.0 £4. 4.0 12 of £1.10.10 AVO Multiminor Mark 4 .. £9.10.0 £1.18.0 12 M 14/4 T.M.K. TPIO .. .. .. £3.19.6 K. 3.6 3 of £1.2.0 T.M.K. TPSS .. .. £5.19.6 £1.15.6 3 of £1.11.4 T.M.K. Model 500 £8.19.03 61.15.6 12 of 13/8 TAYLOR MODEL 127A .. £10.10.0 22. 2.0 12 of 15/d Full details of any of the above supplied free on request. 
The AVO models 7 and 8 are both latest models from current pro- duction -not to be confused with Government Surplus. 

TAPE RECORDING EQUIPMENT 
TAPE DECKS Hire Purchase 

ALL CARRIAGE FREE Cash Price Deposit Mthly /Pmts. COLLARO STUDIO, latest 
model. Two track. Bradmatic 
Heads . £10.19.6 £2. 3.6 12 of 16/4 
Four Track, Marriott Heads £17d7.0 £3.12.0 12 of 26/2 MARTIN TAPE AMPLIFIER KITS 
Tape Amplifiers 
For Collaro 8311 -V 2 -Track £11.11.0 8311 -4 V 4 -Track 212.12.0 Tape Pre -Amplifiers 
For Collaro 8312 -CP 2 -Track £8.8.0 8312 -4 -CP 4 -Track £9.9.0 
Drop through assembly for mounting 8312 Pre -Amp under Collaro 
Deck. £1.11.6. 
Carrying Cases with speaker. For Collaro Deck and 8311 Ampli- 
fier. £5.5.0. ll.P. TERMS available on decks, amp. and cases. Ask for quote. 

MULLARD TAPE PRE -AMPLIFIER KIT 
We stock complete kits and all separate components for the 
Mullard Tape Pre -Amplifier. Fully detailed list available. 

HI -FI LOUDSPEAKERS 
GOODM.ANS: Axlette Sin., £5.5.7: Axiom 10in., £6.5.11: 121n. 
Axiom 201, £10.17.4: 121n., Axiom 301, 215.4.6: 12ín., Audiom 
51 Bass. £9.2.8: 121n., Audiom 61 Bass, £14.7.8; Irebax 
Tweeter, £6.10.2: X05000 Crossover unit, £2.0.11. 
VVHITELEY: 11E1010 l0in., £7.0.0: 111'1111! 101n., £4.7.8: 
11E816 81n., £6.0.0: '1816 8in.. £5.13.6: TIE Tweeter, £4.8.3: T350 
Tweeter £1.10.6: CX3000 Crossover unit. £1.11.6: 0741500 
Crossover unit. £2.0.0. H.P. Terms available on all sneakers. 

SPECIAL LOUDSPEAKER bARGAINS 
1..31.1. 13 x Sin. Elliptical. 10 watts, 3 ohm.. 39/6. P. & P. 2/6. 
RICHARD ALLAN 12m. Round. s watts, 3 ohms., 27 /6. P. b P. 
2 /b. 

STEREO COMPONENTS 
Morganite ganged potentiometers as specified for the Mullard 
circuits. * Log /Anti -Log, 500k, 1 meg.. 2 meg. * Log /Log, 50k. 
250k, 1 meg., 2 meg. * Lin /Lin 250k, 500k, 1 meg., 2 meg. All 1016 
each. Postage extra. 

GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS Hire Purchase 
ALL POST FREE Cash Price Deposit Mthly /Pmts. 

RECORD CHANGERS 
GARRARD AUTOSLIM 

(Mono PU) .. £6.17.6 £1.12.6 6 of 
GARRARD AUTOSLIM 

Ile -luxe AT6 (Mono PUi .. £11. 9.0 £2 6.0 12 of 
GARRARD AUTOSLIM 

AT6 (Stereo /Mono PU) £12. 5.4 £2. 9.4 12 of 
B.S.I4 UA14 (TCI Mono PU) £8.15.0 £1.10.0 G of 
B.S.R. 11A14 Monarch 

(TC8S Stereo /LP /78) . £7.15.0 £1.18.0 6 of 
13.5.14. UA15 (TCd Mono PU) £7.15.0 £1.18.0 6 of 
B.S.R. UAts 

(TC8S Stereo /LP /78) .. £8.15.0 22.8.0 6 of 
SINGLE RECORD PLAYERS 

B.S.R. TU12 (TC8 Mono PU) .. 64.1.3 £1.5.3 3 of £1.2.0 
B.S.T. G U7 (TC8 Mono PU) .. £4.18.3 £1. 8.8 3 of £1.8.8 GARRARD SRPIO 

(Mono PU) .. £5. 9.11 £1.12.11 3 of £1.9.0 
TRANSCRIPTION UNITS 

GARRARD 411F (GC8 PU) £16.12.6 £3. 6.6 12 of £1.4.5 PHILIPS ACh OIG (S /M PU) £12.12.0 £2.10.0 12 of 18/6 
Many of the above can be supplied for stereo working. See our 
Gramophone Equipment List for details. 

JASON F.M. TUNERS 
We stock all parts needed for the construction of these excellent 
tuners. All parts can be supplied separately but we can offer 
attractive reductions in price if all items are purchased at same 
time as follows. 

FMTI, £f.12.6; FVT2 (less power), £7.15.0. 
FMT2 (Willi power). £9.12.6: Fi11T3 (less power), £9.9.6. 

FMT3 (with power), £11.7.6. Mercury 'a, £10.14.6. 
JTV /2, £14.12.8. 

Hire Purchase Terms available. Ask tor list. 
OUTPUT TRANSFORMERS 

GII.SON: W0698A. W0696B, 50 /6, Post 2/6. W0710, 55/6, post 2/6. 
W0892, 62/3, Post 2/9. W0767, 27/ -, Post 1/6. W0796A, 57/6. post 2/6. 
W01932. 841 -. post 3/ -. 
PARTRIDGE: P3667. 75/ -, Post 2/9. P4131, 75/ -, post 2/9. 
PA It MEKO: P2629, 49/9; P2642, 47/3: P2643. 49/9. All plus post 2/9: 
P2641, 30/9, post 2/-; P2928. 16/9, post a/-; P2832, 43/-, post 2/8. 

MAINS TRANSFORMERS 
GILSON: W0741A. 63/ -, post 4/ -; W0839, 48/9, Post 2/9; W01328, 
EO /6, post 3/6; W01288. 581 -, post 3/6; V,'01566, 80 / -. post 4/6; W01341 
Choke, 381 -, post 2/ -. 
1ARMEKO: P2631, 37/ -, post 2/9; P2630, 57/3. post 3/3; P2644, 
ROI -. post 4/ -; P2930, 431-, post 3 / -: P2931. 59/8. post 3/3. 

£1 

16/11 

1£1 

£1.2.0 
£1.2.0 

21.4.0 

* TERMS OF BUSINESS 
Cash with order or C.O.D. We 
charge C.O.D. orders as follows: 
Up to £5, minimum of 4/2. Over £5 
and under £10, 2/8. Over LIE. no 
charge. Postage extra on ('ASH 
order under £5 except ss here 
stated. Postage extra on oper- 
seas orders frrespect.ice of 
price. 

WATTS RADIO 
(MAIL ORDER) LTD. 

54 CHURCH ST., WEYBRIDGE, SURREY 
Telephone: Weybridge 47556 

Please note: Postal business only from this address 
Callers welcome by appointment 

* HIRE PURCHASE TERMS 
Available on any item. Repay- 
ments over 3, 6 or 12 months as 
below. Three months: Deposit 6/- 
in the E. Service charge 5 %, 
minimum charge 10 / -. Six 
months: Deposit 3/- in the E. 
Service charge 71%. minimum 
charge 13 / -. Twelve months: 
Deposit 4/- in the E. Service 
charge 10 %, minimum charge 
20/-. 
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TEST GEAR 

accessories 
Part 4 BY C. MACKAY 

CONTINUED FROM PAGE 1186 OF THE APRIL ISSUE 

THIS month, the construction of an amplifier 
probe will be discussed. Reference to the cir- 
cuit diagram given in Fig. 12 will show that 

the amplifier is quite conventional. 
The anode load of the EF91 valve (R4) has a 

rather lower value than usual (10,000(1), but this 
considerably improves the high- frequency res- 
ponse. The cathode decoupling capacitor, C4, is 

itself shunted by another capacitor, C3, to 
improve the high frequency decoupling. 

The grid leak resistor R1 has the rather high 
value of 101v1aa. This gives a very high input 

a H.T.+ 250V 
R3 

47kfl 

C1 

Probe 

VI 
EF91 

10MII C2 
F 

110kn 

I 

Y-amp 

1yF 

LS+ 
6V 

R2 C3` 
160 

n ooi¡ 
yFl 

c4 
75yF 

0V H; 

I 
LI- 

Fig. 12: The circuit of the amplifier probe unit. 

impedance, but at the expense of low- frequency 
response. This is because, at low frequencies, the 
impedance of Cl becomes greater and since Cl 
and RI form a potentiometer attenuator, the 
fraction of the input voltage which is applied to 
the grid is reduced whenever the frequency is 

reduced to the point where the impedance of Cl 
becomes comparable with that of R1. Thus, the 
response begins to drop off noticeably at about 
40c /s. 

HIGH -FREQUENCY RESPONSE 

The high -frequency response is excellent, and is 
substantially flat (±3dB) up to at least 40kc /s. The 
probe will pass a 30kc /s square wave with 
negligible distortion. This makes this unit particu- 
larly valuable for the testing of audio equipment 
with square waves and an oscilloscope. 

Also, the overall voltage gain of the unit is 15 

times approximately (about 25 decibels). As a d.c. 
battery is used for the heater supply and no other 
mains voltage is present inside the screening can, 
there is no hum pick up, and thus any low level 
phenomena which are being investigated will not 
be masked by hum. 

The gain provided by this unit is still useful at 
4Mc /s, and no sine wave distortion was observed 
at this frequency. This top frequency limit is fixed 
by the capacitance across the output due to the 
self capacitance of the coaxial feeder cable to the 
oscilloscope or measuring instrument. 

BUILDING THE PROBE 

This probe unit was built inside an old i.f. trans- 
former screening can, similar to that used last 

Wire 3 /ie dia. hole 16 s.wg.copper wt 
retaining in can 

clip 

sr 

To CI 

Fig. 13: Details of the probe assembly. 

mm 
*systof Felt 

or 
brass tubing 
to take 6BA 

6BA bolts 

Right angled 
bracket 

Screening CW5 
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COMPONENTS LIST 
FOR AMPLIFIER PROBE UNIT 

RI 10MÛ (may be reduced to I M S!.I 

R2 1805 
R3 47,00012 
R4 10,00052 
CI 0.1µF 
C2 0IµF 
C3 0.01µF 
C4 25µF 50V 
C5 0.1µF 
VI EF9I Mullard 

Miscellaneous: 
One B7G valveholder. Screening can. Paxolin 
or printed circuit board. 2 yards of coaxial cable. 
2 yards of 3 -core cable (for power supply). 
Systoflex, nuts, bolts. 

R4 to 
pin 5- 

R3,R4 
to H.T.t 

R1,1i2 
C2,C3,C4 

to HS- 

C4 

a 1.1111. . v . 

A 

, R3 to 
pin 7 

A 

C2 to 
pin 7 

6BA 

C4 to N. 
pin 2 

4,1 i A ¡ 
O 

C3 C3 to 
pin 2' 

C1 to 
pin 

6BA, 

RI to 
pint 

pin 2 

Holes marked 'A are 4BA 

Probe 
assembly 

Flying lead 
to 

crocodile 
clip 

3 -core 
power cable 

Fig. 14a (left): Drilling details of the paxolin panel 
for the amplifier probe. 

Fig. 146 (above): Component layout and wiring inside 
the can. 

Fig. 15 (right): A suggested printed circuit layout for the 
panel. 

month for the cathode follower probe, and the 
actual probe section was made in exactly the same 
way. The reader is therefore referred to last 
month's issue for further details if those shown in 
Fig. 13 are inadequate. 

The main wiring is again built on to a circular 
piece of paxolin suitably drilled as in Fig. 14a. 

PRINTED CIRCUIT TECHNIQUE 
This method of construction lends itself easily to 

the use of a printed circuit board, and a suggested 
pattern is given in Fig. 15 for those interested in 
using copper clad board. 

Drilling of the etched circuit should be very 
carefully carried out, and all drilling should be 
done from the laminated (copper) side of the 
printed circuit board. All large holes should be 
first drilled with a small bit, and progressively 
larger bits should be used to enlarge the hole until 
it is the correct size. 

The board should, on no account, be bent or 
subjected to any stress or strain as the laminated 
copper may crack minutely giving either an open 
circuit or a very noisy contact. 

The connecting cables should be connected 

From probes 
via Cl 

directly to the printed circuit conductors. The 
whole unit is mounted within the screening can as 
shown in Hg. 14. No trouble was experienced with 
microphony, but in the event of such trouble 

-continued on page 43 
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UNIT 

CONSTRUCTION 

BOARDS 

MANY constructors, before finally assembling 
a circuit utilising transistors, prefer to build 
it temporarily in " breadboard " fashion in 

order to facilitate testing and experiment. This 
procedure has many advantages both for the 
beginner and the more experienced constructor, 
especially if it is desired to experiment with 
component values and circuit variations, apart 
from the basic need to determine whether the 
circuit as constructed will function correctly. 

For the novice in particular, much disappoint- 
ment and frustration can be avoided by following 
this method and much can be learned if the 
opportunity is taken of laying out the simpler 
circuits more in accordance with the theoretical 
rather than the space- saving necessities of the 
practical diagram. 

There are, however, certain disadvantages and 
in the writer's experience these have been mainly 
due to the difficulties of providing convenient and 
satisfactory anchorage points for components and 
point -to -point connections. On -the -spot improvi- 
sations with whatever materials are handy tend to 
make for untidy work and unnecessary complica- 
tions in layout and create conditions in which 
mistakes can easily be made. 

Pre -drilled Insulating Board 

It was considcratiòns such as these that led the 
writer to experiment with the idea of unit 

68A bolts fitted with 
double Solder tags 

3 3 3 3 3 3 3 J J J J a J 
) ) J J O J 

J J 4 
J 

a , Veroboard covered 
with holes 

a J a a a 

j 
J J .) J .13.) J a J 

Rubber or plastic feet 

Fig. I : The basic construction board with the positive and 
negative rails supports at each corner. 

A MODERN METHOD OF 

"BREADBOARD" WIRING 

BY R. R. SLANEY 

construction boards. In the first instance 
experimental boards were made from laminated 
plastic sheets (paxolin) obtained on the surplus 
market. Whilst these were satisfactory in every 
way their preparation involved a considerable 
amount of drilling. It is therefore suggested that 
Veroboard is used instead. As readers are no 
doubt aware this is a pre- drilled insulating board 
obtainable in a variety of sizes. The existing 
holes can easily be enlarged as required with a 
6B.A. clearance drill. 

The construction boards are simply prepared. 
The four corner holes are enlarged to take 6 B.A. 
bolts to which double solder tags are fitted. These 
bolts also hold in place four small rubber feet to 
allow components and wiring to be taken beneath 
the board of required, see Fig. 1. Heavy gauge 
wire is soldered lengthways between each pair of 
bolts to serve as positive and negative rails, 
although the position of these can be varied to suit 
any particular layout. 

8BA bolt 2 double 
solder tags 

construction board 

Fig. 2: The construction of 
a component anchorage 

point. 

Top view 
of tags 

Anchorage Points 

For supporting the 
smaller components 
and providing anchor- 
age points, a number 
of ¡in. 6B.A. bolts 
should be prepared 
by fitting two double 
solder tags crosswise 
under the head, thus 
providing a four -way 
connecting point, see 
Fig. 2. A nut can also 
be run a short way up 
each bolt which is 
then ready for fixing 

to the board wherever it is needed by the addition 
of one nut, the appropriate hole or holes having 
been enlarged as described. 

To allow transistors to be interchanged or 
different types to be tried experimentally in 
circuits. the small plastic holders now available are 
used. These are mounted on a paxolin bracket as 
shown in Fig. 3. Thin paxolin sheet .,in. thick 
is used and each holder requires a piece approxi- 
mately in. x fain. The hole for the holder is cut 
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6BA, bolt Paxolin 

1( Plastic 
holder 
for 

* * 
Jtransistor 

-o_g -Wire loops 
Top view 
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Wre bop Plastic holder 

Hole for bolt 

Hole for 
transistor 

holder 

3 small holes to suit 
gauge of wire used 

Side 
view 

Each 
wire is 
sleeved Front 

view 

Loop 

Showing how wire 
is taken through 

paxolin twice 
Fig. 3: Diagrams to illustrate the construction of transistor 

mounts, using plastic holders. 

out with a penknife. It is better to start with a 
piece of paxolin somewhat larger than the finished 
size and cut it down afterwards. The plastic 
holder can either be glued or held in place with 
the metal clip provided. 

To each of the three tags 
on the plastic holder a short 
length of tinned wire is sol- 
dered with a piece of sleeving 
Fig. 4: A transistor holder for 
mounting directly into the con- 

struction board. 

as shown in the diagram (Fig. 3). This is then taken 
up through one of the small holes previously made 
in the paxolin bracket, over the edge and up 
through the hole again to provide a firm anchor- 

C G C 
C. C 

G C 
C c 

c 
C C 

C C C 

C C C 
C C CC 
C C CC 
C C C 

C C C 

C C 

o o o 
C C c 

c C C 

c C C 

o o 
C C 

o o 
o o 0 
o o 0 

G 

G 

C G 

C C 

o c :71ZLaIJÉC1P C 

age. The end of each piece of wire is terminated in 
a flat loop. All soldered connections are made to 
these loops which, in effect, are solder tags. 

Mountings for Transistors 

For those who prefer to solder transistors 
directly into the circuit the Lektrokit mounting in 
moulded p.v.c. is available. These holders make 
a push fit into the standard Veroboard holes, see 
Fig. 4. Alternatively a rather more professional 
and expensive design which plugs into sockets 
inserted into the Veroboard holes is available. As 

Potentiometer 

Slot to take 
potepind 

io 
eter 

6BA bolt 
- 1 %a -- 
see text 

j 
see 
text 

I 
J Side -/2-I view Front v iew 

Fig. 6: Details of a suitable potentiometer mounting 
bracket. 

Metal strip bent 
to shape 

6BA 
bolt 

r'= o o o 

O 

o 

Metal 
6BA strip 
bolt 

I.F 
transformer 

Ie 
transformer 

uff, (a) 

I.F 
transformer 

(c) 

Terry 
spring 

clip 

(b) 

6BA bolt 

Fig. 7: Three methods of securing i.f. transformers. 

G 
will be seen from the illustration (Fig. 5) a diode 
holder is also available. 

° ° Simple brackets for mounting standard potentio- c c c c meters can be made from aluminium' as shown in 
C CC C Fig. 6. If necessary the upright member can be 
c c c o made longer to accommodate two potentiometers 

c o o c c one above the other. The same brackets can also 
c c c c c be used for standard 365pF tuning capacitors if 

suitable holes are drilled to enable the capacitor o ° ° ° to be bolted to the bracket. If separate brackets 
o o o o o 0 0 are made for each of these components the one 
0 0 0 0 0. o o intended for potentiometers need be only in. 

wide. 
° ° ° Coils, inter -stage and output transformers are 

Fig. S: Commercially available transistor mounts which bolted direct to the hoard, one bolt usually 
sufficing. Transformers which cannot be bolted plug into special sockets. 
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direct can be fixed to the board using one of the 
simple brackets described below. 

Fig. 7a illustrates a bracket for securing i.f. 
transformers to the board. It will be noted that 
the transformers lie on their sides. This method 
permits of access to the pins for soldering and to 
the core for adjustments. An alternative bracket 
is shown in Fig. 7b. With a longer bolt the 
horizontal member can be adjusted up or down to 
accommodate different sizes of transformers. A 
further and effective alternative, using a Terry 
clip, is shown in Fig. 7c. 

Clips for Rod Aerials 
Terry clips, which are available in a comprehen- 

sive range of sizes, make excellent holders for 
varying shapes and sizes of ferrite rod aerials. The 
clips may be bolted direct to the board in any 
convenient position or stood off from the edge as 
shown in Fig. 8. 

To complete the list of basic accessories a small 
but indispensable item is the soldering pin made 
by Lekrrokir. These are used for simple point-to- 
point connections. Made of metal, they are fin. 
tapered pins which will push securely into the 
standard Veroboard holes wherever they may be 
needed. One of these pins, greatly enlarged, is 
shown in Fig. 9a. 

With regard to the construction boards them- 
selves, their size will depend, of course, on 
individual requirements and some constructors 
may prefer to make several of different sizes. For 
others it may be a better plan to use boards of 
one standard size which can, if required, be joined 
to one another. This can be done quite simply 

Metal _ i 

to 
strsuit ps 

clip 

Fig. 8: A method of mounting ferrite rod aerials using 
Terry clips. 

with two short metal strips drilled to take 6B.A. 
bolts. The boards are then butted together as 
shown in Fig. 10. There is. of course, no reason 
why the boards should not be joined simply by 
overlapping one edge with another and bolting 
through. It is suggested that the two sides of each 
board should he clearly and permanently marked 
" positive" and " negative". 
Copper Bonded Board 

It will no doubt be of interest to many readers 
to know that Veroboard is also available with a 
series of copper strips bonded to it. Thus when a 
prototype circuit has been built and tested on a 
construction board it can be reduced to a more 
permanent and compact form, using the copper 
bonded Veroboard as a type of printed circuit. 
The lengths of copper strip can easily be broken 

Short 
metal 
strips 
bolted 

underneath 

tm 

68A 
bolts 

Fig. 9 (left): The soldering pins mode specifically to fix 
into Veroboard. 

Fig. 10 (right): The method of joining two construction 
boards. 

to isolate one part of the strip from another by 
lightly drilling through. 

Finally, in order to protect transistors from the 
possibly disastrous results of applying incorrect 
battery polarity during experiments the following 
procedure is suggested. A miniature jack plug and 
socket should be fitted with red and black flying 
leads, ensuring that when connected together the 
red goes to red. All that is then required is for 
the plug to be soldered direct to the circuit and the 
socket to the battery, correct polarity being 
observed in both cases. Once this is done 
complete protection is ensured, coupled with an 
effective and simple switching arrangement. 

TEST GEAR ACCESSORIES 
-continued from page 40 

occurring, a special, antimicrophonic B7G type 
valveholder should be used. 

POWER SUPPLY 

The power supply required by this unit is:' 
250V d.c. at 15mA max. 
6.3V at 0.3A. 

The power unit described last month for nse 
with the cathode follower probe is perfectly suit- 
able for use with the amplifier probe. The no -hum 
advantage obtained by using a 6V battery for the 
heater supply is thought to be very necessary, as 
this completely eliminates the possibility of hum 
being introduced into the output. 
COOLING THE UNIT 

Several +in. diameter holes should be drilled in 
the side of the screening can so that the valve can 
be well ventilated, and it should be found that the 
unit does not become unduly warm during opera- 
tion. 

The output cable should be of the screened, co- 
axial type, and the power cable should be well 
insulated. 

This unit will work efficiently for long periods, 
and no trouble should be encountered in its 
operation. 

Next Month Part 5 
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THE expression " free as the air " conjures up a 
sense of absolute freedom perhaps more vividly 
than any other phrase. It is, of course, a quite 

fanciful image as far as we highly organised 
humans are concerned. How often do we learn 
to our amazement, and perhaps disgust, that some 
particular seemingly innocent activity is in fact 
" agio the law " ? 

This apart I don't doubt that there are those 
who would consider this a singularly inappropriate 
choice of words to signify freedom and liberty as 
they recall how their hopes of using the air 
wireless -wise have been balked by officialdom. 
Our "Letters to the Editor " page certainly has 
on occasions borne witness to the frustrations 
experienced by those unable for some reason or 
another to obtain the requisite licence to radiate 
electromagnetic waves in free space. 

The medium through which radio waves are 
propagated may indeed be " free " in the uncon- 
fined sense, but the use of this medium for 
transmission or reception is at all times subject to 
governmental sanction. Or, to put it more plainly, 
you cannot legally operate any kind of wireless 
transmitter or receiver unless you hold the 
appropriate licence issued by the authority 
concerned, this being in the U.K. the Postmaster - 
General: 

Receiving Licences 
I imagine that to many the position regarding 

wireless licences is rather perplexing. This may 
be particularly so on the receiving side, where it is 
impossible or impractical to enforce any restriction 
on the tuning range of receiving apparatus in the 
possession of private individuals. The Broadcast 
Receiving Licence permits one to install and 
operate equipment for the sole or prime purpose 
of receiving matter sent from authorised broad- 
casting stations for general reception and from 
licensed amateur stations, as you can verify by 
looking at your licence. The holder of an 
Amateur Transmitting Licence is automatically 

our 
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Wavelength 
By THERMION 

covered for the reception of signals from other 
amateur stations but not for the reception of 
broadcast programmes. The latter is, however, 
covered by any broadcast wireless licence issued to 
the same household. 

The fact that we have no legal right to listen in 
to all and sundry in the way of wireless trans- 
missions has been clearly demonstrated quite 
recently in the case relating to police radar. Some 
" enterprising " person or persons proposed to put 
on the market a device intended to give warning 
to the driver of a vehicle when he was approaching 
4 police radar trap. The G.P.O. promptly 
squashed this by declaring such a device to be by 
definition a receiver and that they would not grant 
a licence for the installation and use of this kind 
of receiver. 

An interesting point arises concerning communi- 
cations receivers. These are presumably covered 
in the normal way by a broadcast receiving licence, 
although most of the receiver coverage might be 
outside the normal broadcasting bands. Supposing 
a communications receiver happens to have a 
range covering, let us say, this police radar, how 
can its use be prevented? 

The answer is. I suspect, that the act of tuning 
in and listening to a non -broadcast transmission is 
not in itself an offence but that an offence would 
be committed immediately any use was made of 
information gleaned in this manner. It is obviously 
impossible to prevent people tuning in to any 
frequency, but the law does jump down heavily 
whenever anyone is discovered making use of 
intercepted signals and this includes the passing on 
to a third party of details of such transmissions. 

This would then explain the ban on the anti - 
radar device since the sole purpose of this device 
was to make use of the information (i.e. radar 
signals) received. 

Mention of cars brings to mind the questions 
that often arise regarding licences for car radios. 

A separate licence (that is, additional to the 
household licence) is needed if the radio makes 
use of the car battery -this is regardless of whether 
the receiver is a permanent installation or not. The 
type of aerial used does not enter into the question. 
One of our readers inquired if it would be in order 
to couple a miniature transistor receiver to an 
audio amplifier and loudspeaker unit installed in 
the car, the a.f. amplifier only being powered from 
the car battery. I understand that the Post Office 
rule that such an arrangement would definitely 
require a separate licence. Anyhow a brave 
try . . . 

Any other bright suggestions, legal. of course? 
The ingenuity of some of our readers often fills 
nie with admiration but I am afraid that in a battle 
of wits the odds are very much on the G.P.O. 
boys! 
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TAKE 
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ing instruments. Big ones. Small ones. Good ones. We've seen them. We 
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LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenham Road, Croydon, Surrey. 
Telephone: CROydon 8589. 
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Inductance Bridge 
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`4" 
this I business 

HAVING by now got some idea of what 
operator "j" is, let us see the kind of things we 
can do with it, especially with regard to cir- 

cuit theory problems. 
When we first learnt arithmetic at school, we were 

taught that 1+1=2. Maybe it always does in the 
mathematics of things, but not in the mathematics of 
measurement. One foot forwards plus one foot back- 
wards doesn't equal two feet in any direction. 
Neither does one foot up plus one foot across. This 
is where our labels, plus and minus, and j, come in. 
They are the symbols for direction, lust as ordinary 
numbers are symbols for size. 

Suppose you had to work out the distance between 
A and B in the sketch below. Would you find it easy 
or difficult? 

1 

2 

3 

B 1 

Let us draw the figure again, and use labels in 
front of all the sizes to indicate their direction. To 
the right is + ; to the left is -; up is +j; and down is 

-j. We now have a sketch like this: 

+í 

+ 
y1' 

+t ® 12 -i +fit, 
A -2 

j3 

Et -1 

To find the distance from A to B we simply add all 
the numbers together, like this: 

+1 +j1 
+ 3 +j1 
+ I -.12 
-2 +j1 -I -j3 

+3 + 

Total +2 -j2 

Following on the general introduction given in 

last month's article, this final article shows how 

the "j" notation can be applied to problems 
relating to a.c. circuit theory. 

By Roy Hartkopf 

CONTINUED FROM PAGE 1194 OF THE APRIL ISSUE 

We have written jl instead of "i" to make it clearer. 
Actually l j of ¡1 is exactly the same thing as j. 

So the distance from A to B is two units to the right 
plus. two units down. Simple, isn't it? You can check 
the result by drawing it on a piece of graph paper. 

These double -barrelled quantities, which have 
direction as well as distance, are called vectors, and 
what we have just been doing is an example of vector 
aigehra. 

So far was have been talking about distances and 
directions in space, on a flat surface. But we can also 
have -though it sounds Irish-different " directions " 
in time. And it is here that the j notation is particu- 
larly useful to radio and electrical engineers. 

The rotating vector 
We al' have a fair idea of what one cycle of a sine 

wave looks like, and we also know that this cycle 
repeats over and over again. Many will remember 
that it is called a sine wave because it can be shown to 
he the projection of a rotating line or rotating vector. 
The sketch below illustrates how this comes to be so. 

The sine wave is really a picture of the height of the 
point A above or below the base line as the rotating 
line is swung round like the hand of a clock. When it 
has swung round 90° and is at right angles to the base 
line, the point A is as high as it can go. At 180° it is 
level again with the base line. At 270° it is at its 
lowest position, and at 360° it is back where it 
started from, having completed one cycle. 

Suppose we have a second sine wave, of the same 
frequency hut 90' out of phase with the first. The 
diagram below shows how these two waves could be 
represented by two rotating lines, 90° apart from each 
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other, the one chasing the other like the wooden 
horses on a merry-go- round. 

l3 

If we get this picture clearly in our minds we can 
begin to see where the ` 900 out of phase " fits in. 

As far as the actual waves are concerned, it would 
be more correct to say they were a quarter of a cycle 
out of phase. But it is customary to talk about 
degrees out of phase, and it is a handy way so long 
as we remember they really represent fractions of a 
cycle, and not an actual angle. 

We have already mentioned that in the mathe- 
matics of measurement, one plus one does not 
necessarily make two at all. The following sketches 
show how this happens both in ordinary vectors and 
in sine waves. 

In the first case, when the directions are opposite 
they cancel out because they represent equal amounts 
in opposite directions. Another way of putting it 
would be to say that one line has been swung through 
180 °. And exactly the same thing happens with the 
sine waves. At each instant the one is equal and in 
the " opposite direction " to the other, they are 180° 
out of phase and so they cancel out. Let us take a 
secònd case where the vectors and the sine waves are 
90° apart. They look like this: 

Here we find that the two vectors at right angles 
give us a resultan which is V2 or 1.4 units long at 
an angle of 45 °. And if we plot the two sine 
waves and add them we will get exactly the same 
effect, another sine wave 1.4 times the amplitude and 
45° out of phase with the two original waves. 

All this boils down to the fact that we can treat 
sine waves in exactly the same way as we can treat 
distances and directions; that is label them with 
plus, or minus, or j, to indicate if and when they are 
out of phase, and just what their phase relationship is. 

R, C and L in parallel 
Let us take a case where 

we have a resistor, capa- 
citor and inductor in 
parallel across an alternat- 
ing voltage E. 

May, 1964 

We know that the impedance of the resistor is R, 
the impedance of the capacitor is: 

1 

2,rfC 
and the impedance of the inductor is 27rfL. 

By Ohm's Law: 
E 

E E 1 

1 =- so Ia = -, Ic- -2irfCE, 
R R 2,rfC 

E 
and I == 

2,rf L 
We also know that the capacitive current is leading 
by 90° on the resistive current and the inductive 
current is lagging by 90 °. 

So we can draw a diagram of our currents like 
this, putting the appropriate label in front of them. 

IC.+ fx 2 rtf CE 

E 
-1 X 2 Rf L 

In working with j there is one fact which we must 
always remember for it crops up time and time again 
in calculations. This is that, since j2= -1, we can 
write -j as: 

j' -1 1 I - -, which is - -, which is -1-- -. So, - is equal 

1 

to -j, and also j is equal to - -. 
Because of this we can write our inductive current, 

which is: 
E E 

j as + 
2,7fL j2irfL 

It is exactly the same thing. 
So, taking into account our j notation, the inductive 

impedance is j2,rfL and the capacitive impedance is 
1 1 

, or if we prefer it, j 
j2 arfC 2,rfC 

which again is exactly the same thing. 

A Series Circuit 
Let us see if these j labels automatically give us a 

sensible result in a series circuit containing R, C and L. 

In this case, since the current can't disappear into 
thin air, the same current must flow through the 
three. Here we use Ohm's Law in the form E =IR, 
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to find the voltages across the three impedances. 

Thus ER =IR, Ec= -j , EL= j2,rfLI 
2 nfC 

So ER is plain, Ec has a -i label, and EL has a +j 
label. The diagram would look like this. 

EL j27IfLI 

E -IR 

-1 227TfC 

At first sight things seem to be back to front. But 
if we look carefully we see it is the inductive voltage 
which is leading and the capacitive voltage which is 
lagging. This makes sense because if the inductive 
current is 90° behind the voltage, then the voltage is 
90" ahead of the current. A similar argument applies 
to the capacity. 

As a final example of what we can do with j nota- 
tion let us consider the circuit shown below. It con- 
sists of resistance and capacity in parallel with resis- 
tance and inductance. 

The impedance of the resistor -capacitor arm is 
I 

ZR,'C =R, + (or R, -j l 
j2nfC \ 2 nfC / 

The impedance of the resistor inductor arm is: 
ZR2- L=122+ j2nfL 

As most of us know, the formula for two impedances 
in parallel is: 

1 1 1 

_ -+- 
Z total Z1 Z, 

Z, + Z, 
Which equals 

Z, x Z, 
And turning it upside down we have: 

Z, x Z, 
Z total - 

Z, + Z2 
Applying this directly to our case, we have, 

(R1 
1 

+ 
j2nfC 

x (R2 + j2nfL 

Z coca) - 
R, + + R, + j2nfL 

j2nfC 
Normally this would be the answer; and if we sub- 

stituted numbers it would simplify down to a number 
plus (or minus) another number with a j label in 
front of it. (1f it was pure resistance the i part would 
be zero and if it was purely inductance or capacitance 
the other part would be zero.) 

In the case of our circuit we can simplify the formula 
if we make the two resistors equal. The formula now 
looks like this: 

Z total 
(R + j2nfC / x (R + j2nfL) 

1 

2R+ +j2xfL 
j2,rfC 

Multiplying out the top we get: 
R j2nfL 

R'+j2nfLR+ + 
j2nfC j2nfC 

1 

2R+ +j2nfL 
j2nfC 

Rearranging the formula we get: 
L R -+ R' + j2nfLR + 
C j2nfC 

2R + j2nfL + 
j2nfC 

Looking at this we see that, except for the term 
L - in the top line, there is a striking similarity between 
C 

L 
the top and bottom lines. If we make - equal to R 

C 
the formula looks like this. 

R 
R' +R' +j2nfLR+ 

j2nfC 
Z tota; 

1 

2R + j2nfL + 
j2nfC 

R 
2R' + j2nfLR + 

j2nfC 

2R + j2TrfL + 
1 

j2 nfC 

RX (2R + j2nfL + 
j2 nfC 

1 

2R + j2nfL -}- 

j2nfC 
= R. 

So we have the very interesting result that in this 
circuit, if the two resistors are equal and the ratio of 
L - is made equal to R', the circuit behaves like a 
C 
simple resistance regardless of whatever the fre- 
quency may be. This example shows how the use of 
j notation can help us to see new possibilities in 
circuits as well as making practical calculations easier. 

Now we should he in business -the j business. 
If in future we read an article splattered with j's we 
shouldn't feel they represent some mathematical 
magic that well never he able to understand. Even 
if the detailed workings are too involved to follow, at 
least we'll have a solid general idea of what it's about. 
And this after all is the important aspect of under- 
standing. 
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Medium Wave Aerial Data 
COIL DESIGN DETAILS FOR FERRITE ROD AERIALS 

By RICHARD MARSH 

IT is well known that a ferrite rod with a suitable 
coil makes a very good aerial for small 
portable receivers. A great feature is their 

compactness coupled with efficiency. 
The design of a suitable coil depends on 

complicated formulae but the average amateur 
need not be put off by this. Instead of using 
formulae the accompanying graph may be used 
for quickly deciding upon a suitable coil. 

This graph relates to a standard round ferrite 
rod in. diameter, 8in. long. The coil must be 
close -wound on a low -loss former but about six 
layers of good, clean writing paper will do (with a 

band with a 500pF variable capacitor and similarly 
for a 16 -turn coil placed 0.65in. from the end of 
the rod. 

(2) With a 300pF variable capacitor the centre 
of a 20 -turn coil would be about 0.8in. from the 
end of the rod. 

(3) With a 40pF variable trimmer used as a 
tuning capacitor coils of 60 or 70 turns could be 
used with their centres lin. or 0.65in. respectively 
from the end of the rod. 

(4) Push -button tuning. With, say, a 60 -turn 
coil about 1 in. from the end of the rod select a 
number of capacitors with a suitable trimmer for 

few drops of gum in the last three layers to hold 
it together). Cover the outside with Durafix and 
wind on the wire, using Litz or bunched conductor 
wire. 

Each curve on the graph is for a different 
number of turns from 10 to 100. A coil may 
occupy any position on the rod from the middle 
right out to the end. The distance " L " is the 
distance between the middle of the coil and the 
end of the rod. Note that the inductance of any 
coil may be reduced to almost half its maximum 
value by sliding it right to the end of the rod. This 
provides some useful adjustment that could enable 
a trimming capacitor to be omitted in some 
instances. 

On the right there is a vertical scale with pairs 
of numbers at various intervals. These pairs of 
numbers represent the range of total capacitance 
required to provide tuning over the whole medium 
wave band (taken as 550kc /s to 1,500kc /s) for 
each coil. The way to u.,e this scale is best 
illustrated with a number of examples thus: 

(1) Suppose we have available a 500pF tuning 
capacitor. Take a horizontal line from 500 in the 
right-hand scale and note that it crosses the 20-turn 
coil and the 16 -turn coil lines at points correspond- 
ing to distances 0265in. and 0.65in. respectively. 
This means that a 20 -turn coil placed so that its 
centre is 0.265in. from the end of the ferrite rod 
may he turned over the whole of the medium wave 

each and a suitable low -loss wafer or push- button 
switch with as many positions as needed for the 
stations chosen. Start with one station and adjust 
the coil position for best results, then fix the coil 
in that position with Durafix, etc., and for other 
stations adjust the capacitors. 

The rod used is one commercially available and 
allowances must be made for possible variations of 
performance from one rod to another and also for 
the capacitance of the circuit. Rather than push 
a coil right to the very end of its rod it would be 
better to remove one or two turns and have it 
some lin. or more further on the rod. 

The Q of all culs tested was good. The 100 - 
turn coil had the highest value. 262. The 50, 20 
and 10 turn coils had 260, 202 and 130 respec- 
tively. These values for Q vary slightly with coil 
position and are a maximum with the coil centres 
in the region lin. to thin. from the end of the rod. 

Other Diameter Rods 
As previously stated, this graph is directly 

applicable to a ; ".in. diameter ferrite rod. Other 
rods in common use have diameters of fin., 116in. 

and Áin. When using any of these rods the data 
obtained fr.,m the graph should be considered as 
subject to slight modification. However, the 
optimum position for the coil will he readily 
ascertained when receiver alignment is 
performed. 10 
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Receive 

BY F.G. RAYER 

THIS receiver is mains 
operated, and is construc- 
ted in an easily obtain- 

able aluminium case measur- 
ing 12in. x Tin. x 3in., a small 
speaker being included. It 
operates from a telescopic 
aerial, and can thus be used 
anywhere where mains are 
available. An external aerial 
can be used in the normal 
way, though very good results 
are achieved with the teles- 
copic aerial. 

The receiver has six wave- 
bands, covering medium 
waves, shore and shipping, 
amateur and short waves. The 
band coverage is approxi- 
mately as follows: 

Band Frequency Wavelength 
1 30- 20Mc /s 10 -15 metres 
2 21- 10Mc /s 14 -30 metres 
3 10- 4.5Mc /s 30-65 metres 
4 4.5 -2Mc /s 65 -150 metres 
5 2- 0.9Mc /s 150 -330 metres 
6 900-450kc/s 330 -650 metres 
Reference to the circuit diagram (Fig. 1) shows 

that a single coil is used for each band. There is 
thus no trimming or aligning whatever to be per- 
formed, and any slight changes in the coils will 
have no effect on efficiency. 

Circuit Description 
Regeneration is used in the detector stage (V2), 

and this results in very high sensitivity. The r.f. 
stage is untuned, and serves to isolate the aerial, to 
avoid troublesome hand -capacity effects. VC1 is 
the band -setting capacitor, while VC2 is used for 
fine tuning. This arrangement has the effect of 
dividing each waveband into ten or more smaller 
bands, each of which is " spread" by VC2, thus 
allowing easy tuning. 

The third valve, V3, provides two stages of 
audio amplification, giving sufficient volume for 
the 2 4-in. speaker. An external speaker can be used 
if a self contained, portable set is not required. V4 
is the usual full -wave h.t. rectifier. 

Latitude in Component Values 
There is some latitude in component values, so 

items to hand may be fitted in some cases, for 
example: the 0.05µF by -pass capacitors may be 
0.1µF; VR1 may be 20kí2 or 25k12; VR2 may be 
50kf2 with R5 47k12 or 68kí2; or VR2 may be 
200kS2, with R5 220k0; VR3 may be 0.5Mí2. VR3 
incorporates the mains on /off switch, but this 
could be in VR1 and VR2, or a separate toggle 
switch could be employed. C11 may be 50µF; C13 
may he 32µF; C13 and C14 may be separate 
components, instead of a twin capacitor, and C7 
may equally well he 8µF. C9 and CIO must be 
mica. or good quality high voltage paper, as 
leakage here will upset the 12AT7 grid bias values 
C12 may be as large at 0.01µF. 
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100k0. 220kII 

Fig. I t The circuit. For simplicity only one coil is represented. 

Metal Cabinet 
The universal chassis box consists of separate 

cut and shaped items, which are bolted together. 
The valveholders and most parts are assembled on 
a 12in. x 3in. extra side, which acts as the chassis. 
It is most convenient to wire this up first, before 
adding the panel. 

When the chassis itself has been wired, the panel 
is attached by three 6BA bolts. The variable 
capacitors, speaker, wavechange switch and 
potentiometers can then be wired. The box side 
carrying the telescopic' aerial is then added. The 
top, bottom, remaining sides, and back, are only 
fitted after testing the receiver. 

The small speaker is placed to clear the mains 
transformer, which must be fairly small in size. A 

disc of perforated zinc or expanded metal Skin. 
in diameter, backed by gauze, is ,cemented to the 
cabinet front, over the small speaker aperture, to 
match the tuning scales. 

No bolts are used in the cabinet bottom, as these 
would prevent the receiver standing level. The 
7 x 3in. sides fit outside the 12 x 3in. top and 
bottom, so that the 12 x 3in. chassis is accommo- 
dated. Where sides and chassis meet, V- shaped 
pieces are cut from the side flanges, to clear the 
chassis flanges. Cabinet sides and chassis flanges 
are bolted together. 

All the large holes should be cut before 
mounting any parts. If small holes are drilled later, 
care is needed to keep metal fragments oui of the 
switch, variable capacitors, and valveholders. 

Resistors: 
RI 470k 
R2 33kû 
R3 680 
R4 2.2Mû 
R5 100k 
R6 20kû 
R7 220kû 

All ±10% IW carbon 
Potentiometers: 

VRI 10kû 
VR2 100kû 
VR3 I M û, with switch (52) 

Capacitors: 
CI 25pF mica or ceramic 
C2 0.051LF paper 
C3 25pF mica or ceramic 
C4 0.05 /LF paper 
CS 100pF mica or ceramic 
C6 0.05µF paper 
C7 41.LF electrolytic 350V 
C8 300pF mica or ceramic 
C9 0.01µF mica 

R8 
R9 
RIO 
RII 
R12 
RI3 

COMPONENTS LIST 
CIO 0.01µF mica 

20k CI I 25µF electrolytic 25V 
220kû C12 2000pF mica or ceramic 
3kí2 C13 161LF electrolytic 350V 
470kû C14 81.LF electrolytic 350V 
I û VCI I50pF air spaced variable 
2.2kí2 VC2 15pF air spaced variable 

Valves: 
VI 6BA6 V3 I2AT7 
V2 6AM6 V4 6X4 

B9A holder. Three B7G holders 
Miscellaneous: 

LI to 6 See text 
L7 All wave r.f. choke 
TI Output transformer 45 : I, or similar 
T2 Mains transformer; secondaries 2.50-0 - 

250V 40µA; 6.3V I.5A 
SI 2 -pole, 6 -way rotary 
LSI Loudspeaker 24 in. dia., 2 -30 
Universal chassis box 12ín. x lin. x 3in., with 
extra 12in. x 3in. side and extra 12ím x lin, top 
plate (Home Radio). Telescopic aerial. 
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There is no reason Svhy the 
receiver should not be adjusted to 
suit any other metal case to hand. 
A wooden panel, or one of any 
kind of insulating material, is not 
recommended, unless it is backed 
by metal for screening. purposes. 

Wiring -up the Receiver 

Fig. 2 shows the top of the 
chassis, and Fig. 3 is the underside. 
Heaters are wired first, the heater 
circuit wiring being against the 
chassis, and clear of grid leads. 
With V3, tags 4 and 5 are joined 
and taken to chassis. 

All connections associated with 
V2 must be as short as possible. 
R4 and C5 should have very short 
leads to tag 1. C6 and C8 are 
earthed to a tag near V2. The same 

Tags marked'MC: denote earthing connections to chassis 

PRACTICAL WIRELESS May 1964 

To TI 
secondary 

An interior view of the finished receiver. 

Wandspread (7T7ing 

pecker VC2 

V4 V3 
6X4 12AT7 

o V4 

Self tapping screws 

V2 V1 
6AM6 6BA6 

Insulated bushes 

TO C1 

Telescopic aerial- 

Fig. 2: The layout of the major components on the chassis. 

bolt secures a tag on top of the chassis, and a lead 
goes directly from this tag to the moving plates tag 
of-VCI, and from there to VC2. Switch leads must 
he short and direct, especially for bands 1 and 2. 

The telescopic aerial is fixed with $in. 6BA bolts 
insulated from the metal cabinet by means of fibre 

To AC mains 

near wires carrying a.c. 
If a small smoothing choke is to hand this can be 

used instead of R13. If the set is used in an earthed 
situation, a 3 -core mains cord is preferable, the 
metal chassis being earthed to the large pin of a 
3 -pin plug. A low rating fuse can be inserted in 

To speaker 
Output transformer 

(Can 
negative) 

ToT2t- primarr' Insulated 
anchor tag 

R3 

(L 5`i From 
aerial 

L6 

VR3L AF gain VR2L,Reaction VR1LJRF, gain 

Fig. 3: An underchassis wiring diagram. 

pillars and washers. If this type of aerial is not 
required, an insulated socket or terminal may be 
connected to Cl. 

The mains transformer and speaker leads pass 
through a hole in the chassis. An insulated tag 
forms an anchor point for the mains lead. Grid 
and anode leads must not be near each other, or 

S1 Wavechange switch 

13A type plugs. If any tests are required. VI may 
be eliminated by temporarily taking a short aerial 
to C3. This will allow the detector and a.f. stages 
to be checked. 

Details of the Coils 
Fig. 1 shows one coil only, but the coils for 
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r-- %s ={ 

3 

t 
2 

t 
LI 

turns 7 tu T. 16 sw.g, 
%8 tapped 
o.d. 

1 /from 3 

L2 
11 %2 turns 
26 sw.g. 
tapped 

11/4 turns 
from 3 

r 

33 s.wg.enam. 
2! 

Commercial coil unit 

Fig. 4: Construction details of the coils. 

other bands are connected in the same way, to 
consecutive tags on the switch. Medium wave 
coverage is useful for general listening, but band 6 
may be omitted, if this is not required. The set is 

best tested with a single coil, then checked on other 
bands as the other coils are added. 

Fig..4 shows details of the coils, and with each 
the cathode tap 2 is very near the earthed end of 
the coil, 3. The exact position of this tap has an 
important effect. If the: tapping is too near point 3, 
there will be insufficient regeneration. If the 
tapping is too far from point 3, oscillation will 
begin before V2 is providing anything like maxi- 
mum gain. ltmay thus be worth while experiment- 
ing with the cathode taps, to suit the actual valve 
employed as a detector, though the tappings given 
below should generally be satisfactory. 

The small coils are easily wound, as they have 
few turns. The larger, coils, however, require many 
more turns, so can best be ready made, a few extra 
turns being added between points 2 and 3. 
Coupling or other unrequired windings should 
generally be removed, to avoid absorption, as the 
coils need only a single winding. 

For range 1, 7 turns of 16s.w.g. wire are used, 
point 2 being 1} turns from point 3. The coil is 
self supporting, with the shortest possible leads, 
and is Fin. outside diameter, and ¡in. long. 

Ranges .2, 3 and 4 are wound on +in. diameter 
coil formers. Range .2 has 11+ turns of 26s.w.g. 
enamelled wire, occupying +in. and tap 2 is 11 
turn from point 3. Coil 3 has 26 turns of 33s.w.g. 
enamelled wire, close wound, the tapping being 11 

turn from point 3. Coil 4 is also of 33s.w.g. 
enamelled wire, and has 50 turns side by side, the 
tapping 2 being 2+ turns from point 3. A dust 
iron core is fitted in this coil. 

Range 5 uses a medium wave coil. This coil 
would normally . tune about 200- 550m., but with 
the low capacity present the range is about 150 - 
330m. Adjustment of the core allows the range to 
be modified as required. 

On range 6 a long wave coil is used. turns being 
removed until suitable coverage can be obtained 
by adjusting the core position. 

With range 5, 4 turns are provided between 
points 2 and 3. This is arranged by winding 4 

L3 
26 turns 
tapped 
1y2 turns 
ffrom 3 

L4 
50 turns 
tapped 
2','2 turns 
from 
tag 3 

L5 
medium 

wave 
coil, 

4 turns 
added 
L6 

long wave 

6 turns 
added 

extra turns of thin insulated 
wire on the original coil, point 
2 being the junction of the 
original winding and new 
winding. With coil 6, 6 turns 
are required between points 2 

and 3. 
The coils are placed as in 

Fig. 3 and all switch connec- 
tions are shown in Fig. 5. 

Tuning Scales 
Six scales are drawn on thin 

card and a wire pointer is fitted 
to VC1 to read against these. 
Scales and switch positions are 
numbered to agree. Markings 
may be in frequency or wave- 
length as preferred. VC2 being 
set at half capacity during 
this operation. Some type of sig- 
nal generator is convenient, or 
the harmonics of a fixed fre- 

quency oscillator may be counted off, and the scales 

marked to agree. if preferred. the usual short wave 
bands may be marked, other markings being 
omitted. 

A Bulgin 0 -100 scale was fitted under the 

L3 pin 1 12 pin 1 

L4 pin 1 

L5 pint 

L6 pint 

L1 pin 

VC1,C 3,R4 
C5 

Rear wafer 

L3 pin 2 

L4 pin 2 

L5 pin 2 

L6 pin 2 

Fig. 51 SI switch connections. 

Front wafer 

securing nut of VC2, and bandspreading can be 
read against this. All normal tuning on short wave 
hands is carried out by means of this control. 

Operating Notes 

VR3 is the audio gain control and is used in the 
normal manner. VR2 controls regeneration, and 
adjustment here is critical, for best possible long 

-continued on page 90 
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THROUGH THE GROUND 

IT is well known that the ground is conductive - 
direct connection is often made to it and used 
as an " earth " or reference point for electrical 

equipment. Equipment is often earthed for safety 
and voltages are usually measured with respect to 
ground. . 

It is possible to send a morse or voice signal 
from one point to another by arranging to have 
either a direct or alternating current flowing 
between the different points. However, to achieve 
this two conductors are needed between the two 
points. For this reason, telephones are connected 
to the central exchange by a pair of wires (Fig. la). 

Microphone Loudspeaker 

Amplifier 
Connecting wires 

(a) 

Connecting wire 

Ground 

(b) 

Fig. I(a)! A simple two -wire intercom; (b): a modified 
version which dispenses with one of the wires. 

As the ground is conductive, one of the wires 
may be dispensed with and the terminals at each 
end of it earthed. Over long runs where wire is 
expensive, this reduces cost although the received 
signal may be weaker because of the resistance of 
the ground. 

The system to he described makes use of the 
fact that the ground is not a perfect conductor and 
will show a resistance between any two points. The 
ground is in fact used to replace both conductors. 

Consider a pair of earthing rods, A and B sunk 
several feet apart. A voltage X is applied between 
them. (Fig. 2). 

An interesting ideo 
for the experimenter 

By C. R. Bradley 

The resistance of the ground may be regarded 
as an infinite number of " paths " between A and 
B. The shortest path AB (Rl) will have the lowest 
resistance and all the other paths will have a 
resistance proportional to their lengths. In theory, 
the voltage X would drive a current through each 
one of the paths. 

If another pair of earthing rods are sunk, Y and 
Z. there will be a small current flowing through 
the ground between Y and Z, produced by the 
voltage X. If Z and Y are a mile or more from A 
and B, then this current will only be a tiny fraction 
of that flowing through R1. However, with sensi- 
tive equipment it may be detected. 

There will be a certain voltage drop across the 
resistance YZ and this will be shown on a sensitive 
voltmeter. 

PRACTICAL SYSTEM 

If a strong audio signal is fed in at A and B, it 
may be received at Y and Z. The audio signal may 
be produced by an ordinary audio amplifier with 
microphone. A suitable receiver is a pair of head- 
phones connected between Z and Y. In practice 
two, not four earthing rods are needed as the cold 
water main is used for earthing points A and Z. 

It is most important that the earths B and Y 

Fig. 2: Illustrating imaginary paths of resistance through 
which current produced by voltage X would flow. 
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make a good contact with the 
ground. An earthing rod may be 
used or a large piece of 
aluminium, copper or brass (not 
lead or iron since both will 
corrode). A piece of scrap piping 
or sheet is suitable; the only 
requirement is that the object 
should have as large a surface 
area as possible. 

The earths B and Y at the 
transmitting and receiving ends 
respectively should be placed as 
far away from any water pipes as 
possible. As these usually follow 
the roads, the far end of a back 
garden is usually a good 
position. 

The resistance between the 
earths and the water pipes is 
then measured at each end. 

Ground 

K.... 
Microphone 
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Amplifier Output 

s 

Water pipe 
earth 

Loudspeaker` 

Fig. 4: A two -way station. The 4 -pole switch S is shown in the send position. 

T is an output transformer with its primary connected to the amplifier input. 

(e) A= (Y) 

Fig. 3a (above): Diagram of a practical set up. Note that 
the water pipes are not used simply as conductors (the 
system would work even if the pipes at the transmitting 
and receiving ends were separate) but as convenient 

earthing points. 

Fig. 3b-(below): This shows how the resistance of the 
ground is used in the system of Fig. 3a. Only the current 
which flows in the direction AXYB is used; a much larger 

current flows through RI. 

B Y 

Depending on many factors, it may be anywhere 
between 100 and 312. 

If a pair of headphones are connected between 
the earth and the water pipes, a slight mains hum 
and an assortment of clicks and buzzes will be 
heard. This is all the equipment required at the 
receiving end. Both high and low impedance head- 
phones work equally well. 

An ordinary audio amplifier is used to provide 
the transmitted signal. The speaker output may be 
connected directly to the earth and the water pipes. 
The amplifier should be as powerful as possible; 
ranges of over a mile can he achieved with 8W 
amplifiers. Small low wattage transistor amplifiers 

are no good for long distances. In spite of the mis- 
match at the transmitter, a clear signal should be 
received. ' 

LONG DISTANCE RECEPTION 

The received signal may be amplified if desired. 
Some kind of rough matching to the high input 
impedance of the amplifier would be required, and 
a loudspeaker output transformer connected in 
reverse would be suitable for this purpose. 

EQUIPMENT REQUIRED 
FOR 2 -WAY STATION 

Audio amplifier, preferably 8 or more watts. 
Output transformer, ratio unimportant. 
Four -pole, two -way send /receive switch. 
Earthing rod or substitute, see text. 
Microphone. 
Loudspeaker. 
Water pipe earthing clip. 
Long wire for connection to outside earth. 

In case of difficulty, all these can be obtained from 
Electronic Constructors, Sutton Montis, Somerset. 

Theoretically, for the best reception the earthing 
rod should be as far away from the nearest water 
pipes as possible at each end. Two earthing rods, 
as far apart as possible could be used instead of 
the earth- and -water pipe arrangement; this might 
reduce hum. 

This method of communication is by no means 
a new idea but one that has been much neglected. 
There is much room for experimentation with 
multiple earth systems and tuned filters. 

The writer hopes that anybody interested in this 
subject will write to him *; it would be interesting 
to start a " ground ham " club. This is an excellent 
medium for code practice as the received signal is 
very similar to that received on the short waves. pr 

* C. R. Bradley, 
132 Horton Road, 
Datchet, 
Bucks. 
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on the 
Short Waves 

A MONTHLY COMMENTARY BY J. GUTTERIDGE 

AT some time or another when tuning around 
the short, wave bands newcomers hear pro- 
grammes mentioning DX, reception reports, 

short wave listeners and transmitting amateurs. 
The purpose of this feature is to help readers to 
get the best out of their short wave receivers. 

The more experienced listeners will not be over- 
looked either. For them the latest information of 
frequency changes, new stations and unusual DX 
will be given. So that this feature can be as useful 
as possible we hope readers will write in and tell 
us of any news of interest and details of listening 
activities. 

Where to listen 

The first thing to know is where to listen. Bands 
of- frequencies are allocated to different forms of 
broadcasting by international agreement. Amateurs 
operate in the 160 metre band (1,715- 2,000kc /s); 
80m band (3.500- 3.800kc /s): 42m band (7,000 - 
7,100kc/s); 20m band (14,000- 14,350kc/s); 14m 
band (21,000- 21,450kc/s); and 10m band 
(28,000- 29,700kc / s). 

On the short waves, broadcasting stations 
operate in the 125m band (2.300- 2,498kc/s): 90m 
band (3,200- 3,400kc /s); 75m band (3,950 - 
4,000kc /s); 60m band (4.750- 4.995kc/s and 
5,005- 5,060kc/s); 49m band (5,950- 6.200kcIs): 
41m band (7.100- 7,300kc /s): 31m band (9,500 - 
9,775kc/s); 25m band (11,700- 11,975kc/s); 19m 
band (15,100- 15,450kc /s); 16m band (17.700 - 
17,900kc/s); 13m band (21,450- 21,750kc /s); and 
llm band (25,600- 26,100kc/s). Not all stations 
adhere to these bands, however, and a number of 
stations can be heard outside them. 

With a few minor variations, these bands are the 
same all over the world. These two main variations 
occur in North and South America. Here there are 
no 75 and 41 metre bands for general broadcasting. 
As a result the 80 and 42 metre bands have been 
extended to cover these frequencies. 

Broadcasting Bands 

Because of changes- daily. monthly and 
annually -in ionospheric conditions. the stations 
which can be heard in these bands are continuously 
changing. Here then is a run down on the present 
general situation in the various broadcasting bands. 
Amateur bands will be dealt with next month 

The 120, 90 and 60 metre bands are sometimes 
called tropical bands as they are mainly used for 
local domestic broadcasting by tropical countries. 
You will be extremely lucky to find á readable 
station on 120 and 90 metres. In the 60 metre band 
after dark careful tuning should find a number of 
South American stations and, particularly in the 
early evening, African stations. Morse (c.w.) 
interference usually makes things difficult. 

Most of the stations in the 75 metre band are 
situated in Europe. They are at their best after 
dark. Long distance reception can also be achieved 
then. 

During daylight hours 49 metres will produce 
mainly Europeans. After darkness almost anything 
can be heard. With the present night -time closure 
of most of the higher frequency bands many 
stations are using at least one outlet in this band. 
The result is a morass of stations broadcasting on 
top of each other. Freak things are happening and 
you may find the more unexpected stations coming 
out on top. 

Worldwide Reception on 31 metres 
Conditions on 41 metres are similar to those on 

49, although the range LA stations is slightly wider 
during daylight hours. World -wide reception is 

possible during the day on 31 metres. After dark 
this band is also giving good DX. 

Conditions on 25, 19. 16 metres are basically 
similar. Good long distance DX during the day- 
time. North America being the most predominant 
contihent in the 19 and 16 metre bands. As dark- 
ness falls 16 metre stations quickly disappear to be 
followed shortly by 19 metres. Twenty -five metres 
is now lasting well, many South American stations 
being audible during the evening. 

The 13 metre band at present gives a very 
limited amount of long distance reception. As soon 
as darkness falls the band becomes useless. At 
present the 11 metre band is not worth bothering 
with at all. 

Stations to watch for 
Now to some news of stations. All times given 

here are G.M.T. The Radio Voice of the Gospel, 
P.O. Box 654, Addis Ababa. Ethiopia (call ETLF), 
says it is currently operating two 100kW trans- 
mitters. Although no programmes are beamed to 
Europe watch out for it after 1700 G.M.T. on 
9.705kc /s when it has programmes to the Middle 
East and South Africa. Best chance of indentifica- 
tion is from 1900 -1930 when the programme is in 
English. You may also hear the English trans- 
mission to West Africa from 1830 -1930 on 
15.440kc/s. Full QSL verification is given for 
correct reports. 

If you want to hear the latest in U.S.A. light and 
popular music try Radio New York World -wide, 4 
West 58th Street, New York 19, N.Y., U.S.A. (call 
WRUL). Transmission to the British Isles is from 
1230 -1930 on 15.440kc/s and 1930 -2145 on 
9.710kc/s. If these frequencies are blocked try the 
continental European ones. These are 1230 -1530 
on 15.370kc /s; 1530 -1830 on 15,385kc/s; 1830 -2145 
on 9.520kc /s. Finally, a good DX station in the 
75 metre band. Watch out on 3,940kc /s after 2200 
for the Voice of America relay station at Okinawa. 
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TRADE ENQUIRIES 
INVITED RADIO CLEARANCE LTD 

Telephone: MUSeum 9188 
EST. 35 YRS. 

THE OLDEST COMPONENT SPECIALISTS IN THE TRADE 

27 TOTTENHAM COURT ROAD, LONDON W.I 

ANOTHER SCOOP - 
LIMITED QUANTITY ONLY 

Don't miss a chance like this! 

The "Minigram" Transistorised Record Player 
ILA f C ICES 

Ready -built amplifier with four 
first -grade Mullard transistors. 
Plays 45 R.P.M. pop records. 
Built-In automatic stop. 
Lightweight and portable. 
Ic =t. ruction leaflet supplied. 
' vital pick -up with expendable 

I us. 
ipera to, from a 9Vbattery(3 /0 ex t,i 

Ar aliable in two colours-cream/ 
red or cream /blue. 

A Motor and pick -up deck (2/6 P. & P.) 39/6 ONLY 79 
BReady -built 4- transistor amplifier, complete 35 the complete Pckgs. 

with volume control and L's peaker (2/- P.& P.) ¡ 'plus 5/- P. & P.) 
CPortable two -tone ease with handle, and re any unit sold 

expanded metal fret. (2/- P. & P.1 separately. 

A real "FAMILY FAVOURITE ". 
Ideal for Teenagers. 
For use ANYWHERE. 
Hours of amusement for the 
younger members of the family. 
Assemble one of these amazing 
Players in less than 30 minutes: 
uptrlicd in 3 complete units with 

only 1 conneetdcns to male. 
Approximate dmlenslonsox/ x 4in. 

/6 

Loudspeaker Bargains Still Available 
Enormous purchases of Brand New and Guaranteed t'lesse) loudspeakers enable m II, offer these units at. THE LOIN-EST 
PRICES EVER! Don't miss this golden opportunity to obtain a first -..Trade permanent- magnet 1.111 1)4PEAKER oit the 
Production Ilne at LESS 771:1N THE MANI'FAC rt. It Ctrs POST! Read ea cet 11113 flu- prepared list bei°, and choose Just the 
right speaker for the lob -COMPARE THE PRICES ANYWHERE! SLI,LING FAST- STOCKS tI1.tNULNG RAPIDLY. 

S C H E D U L E O F L O U D S P E A K E R S A V A I L A B L E 

Dieseter 
Ms inches 

21 
21 

I 3} 
3f 

Gauss /aped. 
is lino in ohms Pria 

7000 80 
7000 35 
7000 60 
7000 RO 

8500(E.M.I.) 3 
7000 36 

8/6 
8/6 
8/- 
8/6 
8/0 

Ellipi al Gauss Impsd. 
Siu in lines in chas Pries 

s 5 
x 

3 
6 3 
5 x 3 
5 X 3 
5 x 3 

6000 
7000 
9000 
6000 
7000 

3 7/6 
3 8/- 

26 9/6 
25 10 /- 

Diameter Gauss 
in inches ' lines 

3I 

4 
4 

9500 
7000 
6000 
7000 

Impel. 
in ohms Pria 

50 10/8 
25 11 /6 
33 10/6 
35 11/- 

Elliptical Gauss Impel. 
Size in lines in ohms 
5 x 3 
6 x 4 
6 x 4 
6 x 4 
6 x 4 

9000 
6000 
7000 
8500 
9500 

3 

3 
3 

Prim 
11/- 

8/6 
9/- 
916 

10/- 

Diameter Gauss Impel. 
in inches in Irnea n chau 

4 

5 

6 
6 

9500 
6000 
1,000 
7000 
7000 
7300 

Elliptical Gauss 
Site in lines 
7x21 9.500 
8 x 21 6000 
8 x 21 7000 

3 

3 

Im-. 
sn ohms 

Pries 
11/6 
8/- 

8/6 
8/6 
9/- 

Plica 
10 /6 
8/6 
9/- 

Diameter 
in inches 

.5 

08 

Gauss Imned. 
ist liner in ohms Pria 

8500 
5300 
9500 
7000 
8500 

ECiptkal Gauss 
Size in linea 
8 x 21 8500 
8 x 21 9500 
8 x 21 9500 
8 x 21 8600 

ALLOW 5/- each Speske icr po.isxe and parkin¢, end please .peeify the exact requirements- the nearest available will be eert. 

looped. 
Ws ahrru 

9/6 
10/6 
10/6 
11/- 
11/6 

Pelee 
9/6 

10/- 
10/- 
10/- 

OVER 50,000 SOLD AND STILL THE DEMAND 
' CONTINUES FOR OUR "HEAVENLY TWINS" 

Ask for a demonstration in 
the shop. 

s "CAPRI" 
r Sensitive ! 

Super -selective I 

, Superb 
Speaker I 

s xow79 
/6 

(2/- P. & Pkg.) 
Pocket Super- 

, het MW and 
Droltwieh LW 
Size 48 X 22 x Olin. 

' Constructional data 1/9 Post free. 

The best and 
easiest transistor 

build -yourself 
sets available. 

Send S.A.E. 
for FREE 

PARTS LIST 

6 First Grade 
Mt ',LARD 
'transistors 

Diodes) and 
all ,ontponents 
(BRAND NEW 

and Construction manual 2/10 Post 
GUARANTEED Free. 

t hoire of a doLen stations 
in daylight.., 

THE "CONTESSA" 
"QUEEN OI" THEM ALL" 

ONLY £9.19.6 
(3/6 P. & pkg.) 

PORTABLE and CAR RADIO 
2 II'AVEBAND SUPERHE'r 

Inclusive price for all associated components, ease, battery CONTESSA £9.19.6 (Pius 3'6 
and instruction Book complete !e every detail 

CAPRI 
S P.) 

ANY -PARTS 8OLD SEPARATELY ON THE CAPRI Battery 79/6 (plus 
HO/LB-AS-YOU -BUY SCHEME 2/6 ezt ». P. R PJ 

SELECTED BARGAINS 
Beautifully geared AM /FM 2 gang Condensers. 4/6; AM /FM IFT's 465 kc /s and 10.7 Mc /s, 4/6 pair: Magnavox Crystal Tape Pecorder 
Mikes, 12/6: Double -tuned Transistor ferrox 1FT's Q120, 970 kc /s. 5/6 pair; transistor sub min. 7 mm coil set (4) 4/6. the set; Plessey - 
Brayhead turret tuners 39/38 Mc /s. valves 8/6 each: 3 watt. Stereo Amplifiers, complete, ready to switch on 79/6; Sentercell rectifiers 
R3 /2D- D3 -2 -1Y, 2/6 each. DIODES -0A70, 0A79, OA90. CG46H. GD10, 2/- each. 

' TRANSISTORS: Set of 6 (RF and LF) including 1 watt matched pair. heat sink and diode. 13/6 the set: OC45 4/1 PXA101 3 /8s AF115 
4/6. Submit). Germanium diode 1/3, M.1 diode 6d. each. Silicon diodes, 200 p.i.v., 200 mA, 1/- each, 400 p.l.v., 330 mA. 2/6 each. 
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 avoid delay. Terms: Cash With Order or C.O.D. on Orders oser 10 /-. 
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IMPROVED 
Modern styling in light - 

Z 
grey with legible black. 
engraving. 

Constructed to with- 
stand adverse climatic 
conditions. 

Ever ready case, includ- 
ing leads, prods and 
clips. 

Improved internal 
assemblies. 

Re- styled scale plate for 
easy rapid reading. 
2 basic scales, each 
2.5 inches in length. 

New standards of accur- 
acy, using an individual 
calibrated scale plate. 
d.c. ranges 2.25 °0 f.s.d, 
a.c. ranges 2.75 °c f.s.d. 

Available accessories in- 
include a 2500V d.c 
multiplier and 5, 10 D.C. Current: 100µA f.s.d. -IA f.s.d. in 5 ranges Resistance: 0 -2 Mil in 2 ranges using I.SV call. 

end 25A shunts for A.C. Voltage: 10V f.s.d. -1,000V f.s.d. in S ranges Sensitivity: 10,00012íV on d.c. Voltage ranges. 

d.c. current measure- D.C. Voltage: 2.5V f.s.d. -1,000V f.s.d. in 6 ranges 1,00012/V on ac. Voltage ranges. 

ment. D.C. Millivolt range: 0 -100mV f.s.d. 

For full details of this great new pocket -size instrument, write for descriptive leaflet. 

Si7V LTD AVOCET HOUSE - 92.96 VAUXHALL BRIDGE ROAD - LONDON, S.W.I - Tel, Vctorín 3404 (12 lines) s pe 

Ji® :.II'a,.. 
STANDARDS OF ACCURACY 

RELIABILITY 
The Mk. 4 MULTIMINOR is an 
entirely new version of this famous 
Avo instrument and supersedes all 
previous models. It is styled on mod- 
ern lines, with new high standards of 
accuracy, improved internal assem- 
blies, and incorporating panclimatic 
properties. 

The instrument is supplied in an attractive 
black carrying case, which also houses a pair 
of leads with interchangeable prods and clips, 
and an instruction booklet. It is packed in an 
attractive display carton. Robust real leather 
cases arc available, il' required, in two sizes, 
one to take the instrument with leads, clips 
and preen., and the other to house these and 
1uo .t high volt sae ,nultinlier and a d.c. shunt. 

MULTIMINOR 

MMI7 

FORMULA 1456 
THE NEW WAY TO BUILD HI -FI 
SAVES SPACE, TIME AND MONEY 

Formula 1456 is the most popular combination of units 
in the brilliant new Martin Audiokit range, for it 
builds into a 10 watt hi -fi amplifier system complete 
with selector switch, tone -controls, power amp. and 
Dower supply. There are other units in the range, 
I.,ciuding a versatile 3- channel mixer, and all these 
units are adaptable to use in a great variety of applica- 
tions. Performance standards are high, building is 

simple, costs are low -and once installed it is easy to 
add further Audiokits eventually up to stereo. 

* FULLY 
TRANSISTORISED 

*THE MOST 
FLEXIBLE KIT 
SYSTEM EVER 

AUDIOKITS 
KITS FOR TAPE ENTHUSIASTS, TOO 

MARTIN REt'OR DALO I' t3 enable you to I m ildl a complete tape recorder 
(2 or 4 track) or pre -amp and deck assembly ice ny,: with ni-l. LEAFLETS 
ON REQUEST. 

TRADE ENQUIRIES INVITED 

MARTIN ELECTRONICS LTD 
154 -155 HIGH STREET, 
BRENTFORD. MIDDLESEX 
ISLewortb 588511181 

THE RANGE SO FAR 
UNIT 1 5 -stage Input 

lector 
UNIT 2 Prs -amp with 

vol. cont /01 
UNIT 8 3-Channel miser 

Matching adaptors 
for smile, each 88 

UNIT 4 Pre -amp and tone 
control £3 2 

UIT 5 In watt power 
amplifier . .. eb 12 8 

UNIT 8 Maine power 
supply unit .. .. MI 12 8 

62 7 e 

21 17 6 

Kits complete link knobs, Inatrue- 
lions. etc. Esrvtcheons available te 
requirement at 111.8 each. 

MARTIN ELECTRONICS, 15415 HIGH STREET. 
BRENTFORD, MIDDLESEX 
Please send details of MARTIN AUDIOKITS 
Please send details of MARTIN RECORDAKITS 

NAME 

ADDRESS 

BLOCK LETTERS 
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Leader Competition 
AS already mentioned in this month's leader, page 25, the large number of entries to this competition and 

the high standard of many of them made the task of selecting the winners extremely difficult. Eventually, 
a short list of ten possible winners was drawn up. From these the winners were chosen; in fact the various 

contenders were so close that it was decided to add an extra prize for good measure. The winning two entries 
are reproduced on this page -they are printed as received and have not been altered in any way. 

1 

Submitted by 

R. T. Pretty 
Farnham 

Surrey 

Debts of Gratitude 

HOW often, I wonder, do any of our readers pause from slide -rule or 
soldering iron manipulation to hark back to their youth to recall the origin 

of the interest in radio and electronics that we all share? When I did this, 
recently, I came to realise that I probably owe unsettled debts of gratitude to a 
number of men whose names are now regrettably forgotten. 

They lent or gave me wireless textbooks and magazines, taught me how to 
solder, allowed me into their "shacks ", made my first "tatty" one- valver work, 
gave advice -in other words they fostered my interest. This did not cost them a 

great deal, in either time or money; however, the value of their help cannot be 
calculated -it grew to the extent of becoming my livelihood! 

In place of preoccupation with the problems of youth and public recitals of 
its shortcomings, would it not be a more positive step if some of us tried to 
repay our individual debts in this simple way? Merely letting the lad next door 
look over your shoulder while you set up one of the units you have built from 
a PRACTICAL WIRELESS circuit may give a youngster a glimpse of the career .he 
wants, or bring him to one of the most satisfying hobbies there is. 

Youth, Electronics and Educational Reform 

PROM reading PRACTICAL WIRELESS and other publications it appears that 
large numbers of young people are actively interested in various branches 

of radio and electronics. In the towns and cities there are often radio clubs 
where the younger generation can benefit from the knowledge and experience 
of other older enthusiasts, but there are also large numbers who, because of 
isolation or other factors, work, read and acquire knowledge on their own. Thus 
the achievements of these individuals are limited. 

All of these young people are potential electrical and electronics engineers. 
With new advances and developments in electronics, society will come to 
depend more on those qualified people than at present, and youth, with its 
assets of enthusiasm and talent, will have to meet the demand. Recent 
Government reports have indicated that there is a real shortage of engineers 
and technologists. 

But is the educational system taking account of this? Most types of schools 
do not provide for modern sciences such as electronics at all, and often too 
much time is devoted to what are (to the prospective engineer) irrelevant 
subjects. If electronics was made a school subject the large numbers of teenage 
" lone wolves " of radio construction, as well as those belonging to radio clubs 
and societies, could broaden their knowledge and experience of electronics 
considerably and would be better fitted to pursue a career in this field. 

More time must be given to practical work in schools because electronics, 
like almost all other modern sciences, demands the skilful co- ordination of hand 
and brain. It is the responsibility of teachers, parents and others who have 
influence in these matters to act immediately and prevent more time and talents 
being wasted, for this is a waste we can ill afford. 

2 

Submitted by 

Charles Forbes 

Strabane 

Co. Tyrone 

N. Ireland 
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And here is the extra prizewinner, awarded for being 
so close to the first and second entries. 

Facts of Life 
-WE'RE a mixed bunch with many different interests in the various fields of 

electronics, but let us take another look at that little chappie who is the 
common- denominator of all our activities. 

Individually he's a pretty insignificant fellow, our mutual friend the Electron, 
but with his numerous pals he lights the world, broadcasts our views, entertains 
us, helps us run our trade and commerce and very often does our thinking 
for us. 

Do we think enough about his reactions when he is pulled along under the 
influence of d.c., only to find himself suddenly squashed against the plate of a 

Submitted by condenser, or again when being hurled across the vast space between cathode 
and anode? What are the effects as he struggles through the narrow confines 
of a resistor? 

If we are to really enjoy and understand our hobby, whether it be amateur 
Cyril M. Parry transmission, hi -fi, model control or any other of the sidelines catered for in 
Tonyrefail this magazine a knowledge of what makes him tick is essential. 

A number of people such as Ohm and Kirchoff spent their lives following 
Porth his movements, checking on his relationships until at last a basic pattern of 

his behaviour was established. 
Glamorgan These basic principles make up the common base from where all our 

separate paths lead. Let us remember to go back to base occasionally to 
replenish our store of knowledge and to meet again the hero of our story, the 
Electron. 

The judges felt that as the last ten to be considered were all serious contenders, some recognition of their 
merit should be given. Accordingly, here is a list of those entries -in no particular order -which came so 
close to winning one of the prizes: 

Back to Basics: by A. S. Hussey, South Ockenden, Essex. 
Endeavour: by K. L. Smith, London, E.17. 

Satellites and the Ham: by F. Dawson, London, S.E.3. 
Your Motive and Ours: by F. P. Mason, Sutton, Surrey. 

Are We Becoming Earthbound ?: by W. F. Clark, Chelmsford, Essex. 
The Magic of Tomorrow: by R. Hodges, London, N.I5. 

Contributors: by R. A. Bower, Dunfermline. 
Congratulations to the winners and to those with a "near miss ", and many thanks to all those other readers 

who sent along entries for the competition. Space does not permit mentioning everyone by name but we hope 
that you will accept our appreciation for entering into the spirit of the contest. 
Finally- We thought readers would be interested in the entry published below. It could not be 

considered in the contest as the approach and viewpoint are not appropriate to a leader. 
However, it was so unusual -and the only one received from the wife of a reader -that 

we think it worth reproducing. After reading this, we ask married readers to 
search their consciences! 

Grounds? 
AM a widow, a wireless widow. There are times when I wish Marconi had 
never been born. Still I suppose if it hadn't been Marconi it would have been 

someone else. When I sue for divorce I wonder what the Judge will say when I 

claim grounds for desertion and cite a radio as co- respondent. 
I sit busy knitting or reading and then my better half looks up from the 

magazine he has been reading. " I say, do you know this firm only charges 
Is. 9d. for a ferrite rod." Now what that is I have no idea, but murmur some- 
thing appropriate. I needn't have bothered, he is already immersed in the 
magazine again. 

We went to the local flower show last week or at least I thought that's where 
we were going. I might have guessed it. The first stop was the Amateur Radio 
Tent! The postman called yesterday, Ah! I thought, the magazine I was 
expecting. What a hope! it was the valves he had sent for. 

This morning when I went to the door expecting to see the baker, it was a 
young girl. " Please can Mr. B. mend my radio, it is making funny noises." I 
make funny noises, only they are insides where no -one can hear them. 

I settle at the sewing machine to make my new dress, and then pandemonium 
breaks out. The baby has got hold of a couple of valves and is busy banging 
them on the piano. 

It's strange, but whenever I need to work in the kitchen there is always just 
one little wire which needs soldering! Thank goodness he knows nothing about 
TV. There are enough bits and pieces about now, not to mention the magazines 
anddiagrams which I am constantly tidying up. 

4 

Submitted by 

Mrs. Joyce Burdett 
Leicester 
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BRAND NEW AM /FM (V.H.F.) RADIO GRAM 
CHASSIS AT £13.13.0 (Carriage Paid) 

Chassis size 15 x 61 x I41n, high. New manufacture. Dia. 140 z 4in. In 
2 colours, predominantly gold. 200 -250 v. A.C. only. 
Pick -up, Ext. Speaker, Ae., E., and Dipole Sockets. Five push buttons - 
OFF, L.W., M.W., F.M. and Gram. Aligned and tested. U.P. Transformer. 
Tone Control. 1000 -1900 M.: 200.550 M.: 88.98 Mc /s. Valves EZ80 rect.; 
ECH81, EF89, EABC80, EL84, ECC85. 
Speaker 8 x lin. and Cabinet to fit chassie (table model), 47/6 (poet 5/ -). 
10 x bin. ELLIPTICAL SPEAKER 25/- to purchasers of this chassis. 
TERMS: (Chassie) 58.10.0 down and 5 monthly payments of £2.4.0. Cheap 
Room Dipole for V.H.F., 12/8. Feeder 6d. per yard. circuit diagram 2/6. 
ALTERNATIVE DESIGN. 1..W. 1000 -1900 M. S.W. (9 - 15 Me:e): 
M.W. 190- 475M,; V.H.F. 87 -100 Mc /e: (ram. position. Otherwise similar 
to above chassis. Price 515.15.0 (cary. paid). TERMS: 53.10.0 down and 
6 monthly payments of 52Á.0. 

PUSH -PULL 
AMPLIFIER £5.5.0 

(6 /- Carr.) 

Brand new 200/240 A.C. main. 
Base, treble and vol. controls, 
with valves EZ80, ECC83 and 
2 -E1.84 giving full 8 w. Chassis 
12 z 34 x 31ín. With op. trans. 
for 2 -3 ohm speaker. Front. panel 

(normally screwed to chassis) may be removed and tired as "flying panel ". 

LAFAYETTE BRAND TAPE 
FULLY GUARANTEED AT RECORD LOW PRICES 

MYLAR BABE ACETATE BASE 
5in. Double play, 1,200ft. 15/- bin. Long play, 90011. ... 10 /- 
51)n. Long play, 1,200ft.,, 15/- 5lin. Long play, 1,200ft. 12/6 
51in. Double play, 1,800ít. 22/8 7in. Long play, ] 00056. 15/- 

0. Stand. play, 1,200ft. - 12/6 MESSAGE TAPES 
Sin. Long play, 1,800ft. 19/6 3in.- 150ít. 8/8 
71n. Double play, 2,400ft. 25/- 3in.- 223fí., 4/11 
P.V.C. BASE Sin. :300ít. 7/8 
lin. Standard play, 600ft. 8/6 P. @ P. 1/ extra per reel; 4 reels 
511n. Standard play, 850ft. 11/6 and over Post Free. 
Full range of triple play Lafayette tape now available on all size spools 
-prices on request. 

SELF- POWERED VHF TUNER 
CHASSIS. Covering 88.95 Mc /e. Afullard 
permeability tuner. Dime. 104 x 44 x 
5in. high. Valves ECC85 and 2 -EF8gs 
plus 2 diodes with EZ80 rectifier. Mains 
transformer. Fully wired and tested. 
ONLY 57.17.6 (cary. paid). Room dipole 
12/8. Feeder 8d. per yard. 

SPECIAL OFFER PRINTED CIRCUIT AM -FM 
CHASSIS AT ONLY £9 

A small quantity of, Printed Circuit chassis by famous manufacturer. 
Valves UY85, UCH81, UF89, UABC80, UL84 and UUC85. O.p. trans. for 
2 -3 ohm speaker. Chassis 14 o 7 x Sin. Front controls concentric, left. 
Vol. and Tone; right -W /c and Tuning "Gold" centre knobs provided. 
2 -dial bulbs Sockets. AE, E; Ext. sp; P.U. Mains isolating transformer 
free. Covers Long, Med., VHF (87 -101 Mc/s). Unused slightly tarnished, 
but not dirty; New Mallard Valves. Dial in gold and brown, size 13 x 34ín. 

6- TRANSISTOR 
PORTABLE - Fully Built 
The " SCALA" for only 57.10.8, cary. 
paid. 8; x 2 x 51in, high. Choice of 
colours. Braille. M.W. and I..W. 
Ferrite aerial. Battery 219 extra. Printed 
circuit. Nicely styled. A professional 
job. 31in. speaker. Fully tunable M.W. 
and L.W. euperhet circuit. 

100 mF. + 200 mF. ELECTROLYTIC. New 275 v. (350 v. surge). 
4in. x 11 in. dia., Sf- each. (Pont 1 / -). 

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE 
STATED. TESTED BEFORE DESPATCH. 
Terms Available on Items over 55. ernd 6d. (stamps will dol /or 20 page 
dbuelratrd rai el,.cne. itehlen be return. C.O.D. - .Ira. 
ALL ITEMS GUARANTEED 12 MONTHS. VALVES i MONTHS 

GLADSTONE RADIO 
"SCALA ", CAMP RD., FARNBOROUGH, Hants. 
Farnborough 8371 CLOSED PATS. 

"REALISTIC" 
'SEVEN' 

7 Translator Snperhet. 350 
MIlliwatt output, 4 -inch speaker. 
All componente mounted on a 
single printed circuit board 
size 51 z 51in. in one complete 
assembly. Plastic cabinet, with 
carrying handle, size 7 z 10 z 
31ín. External Socket for car 
aerial. Ferrite rod aerial. 
Price for the complete parcel 
including Transistors, Cabinet, 
Speaker, etc., and full r'on- 
etrnetinn Data: 66.i 9.6 P.a P. 4 /6. 

PP9 Battery 3 /9. Data and instruction separately 2/6. Refunded if you 
purchase the parcel. 

Any parts supplied separately. 
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4 TRANSISTOR 
MINIATURE PUSH -PULL 

AUDIO AMPLIFIER 
PRINTED CIRCUIT. - 

( 

2in. x Ilan. over transformers. Output for 
3 -ohm speaker. Suitable for microphone, record player, guitar and radio 
input. 9 -12 volt battery required. Frequency range 100 cps. to 22 Reps. 
Push/pull output single ended. instruction sheet provided. Fully wired 
ready for use. Three types. 200mW, 29/8; 500mW, 85/ -; 1 watt, 41/ -. 
P. @ P. 2/6. 

THIS SUPERB SET for £9 
(Carr. pd.) 

6- transistor radio covered in sponge -clean 
Duracour fabric, In latest two -tone shades. 
M.W. and L.W. ferrite rod. provision for 
ear aerial, 2 -colour scale- With PPS bat- 
tery giving 300 hours use. Weighs under 
4 Ibs. With carrying handle. 12 z 7ín, high 
z 41in. at base tapering to 2in. at top. 
Brand new, fully guaranteed. 3 push 
buttons. Soperhet circuit, 51n, L.S. 

5 WATT AMPLIFIER 
Our price ONLY 56/- (post 50; a few hundred only; valves IMO and 
EL84 with metal rectifier; 6 x 4 x 11in. high (5in. over EL84). Mains 
trans. and op. with vol. and tone controls; on -off; vo -ax, input. 

GRAMOPHONE AMPLIFIERS 
14 watt type. With :t speaker. Bailie 121 x tiio. 200 -240 y. A.C. 
E1,84 and Itecti6er. Tone and Volume. On /of switch. Two knob. Ready 
to play. Useful for Stereo, 49/8, post 5/-. 
4 watt type. Valves UY85, UF80 and U1.84. 200 -240 v. A.C. Covered 
baffle 131 x 74ìn- (oin. speaker), 3 front controle; bass, treble, onolf/voL, 
80/ -, post 5/ -. Double wound mains transformer. 

HIGH QUALITY PUSH -PULL OUTPUT 
AMPLIFIER 

Chassie 10 x 74 x 74in. high over trans. Used, guaranteed and in excellent 
order. New valves EZ40, ECC83 and 2 x EL41; 8 watts. Maine tram. 
tapped 200.250 volt. O.p. Trans., for 3, 8 and 15 ohm. Choke smoothing. 
On -o6 /vol., and tone controls. For tuners, Record Players, etc., 58.15.0, 
P. & P. til -. We can modify for Guitar input for 15/- extra. 

TRIPLE -FOUR STEREO PUSH -PULL OUTPUT 
AMPLIFIER 

Chassis 101 z 4; z 4 1in, high. New production. Valves 4 x ECL83 and 1- ECC83. Two metal teas. Mains trans. and 2 op. trans. Separate 
control panel 75 z 4in. containing Mono /Stereo switch; balance; eeL; 
treble; bas- Brand new, 57.17,6. P. @ P. 6 /-. 

4 -SPEED AUTOCHANGERS 
sea -ÚA14 55.19.6 
GARRARD AUTOSLIM 08,10,0 
STEREO 57. 5.0 
AUTOSLIM DE LUXE ATO 510,19,8 
STEREO 511.10,0 

Carr. 5/- each. 

BATTERY ELIMINATOR 
For 4 Low Consumption Valves (96 ranges) 90e, 15 mA and 1,4y. 126mÁ, 
45/- (41- post). 200.230v. A.C. Alto for 250mA, 1.4v. and 90v. 16mA at 
same price. Two separate units to replace existing batterie. 4 x 21 x *n- 
and 3 x 24 x litn. 

13 x 8 in. LOUDSPEAKER 
Three ohm Ceramic magnet 

a 
of Istest type. BRAND NEW. 

42/6 1100f 7/61 

HEATER TRANSFORMER 
Mains input giving 6.3v. 2 amp. Size 24 z 20 z lin. (24m. over winding). 
5/6 ea. Ices. 10% for 12, or 20% for b0. P. a P. 2/- for 1 to 6, post free 
more than six. 
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.. -....... - .1 ...A. lb...46-.411..,....-.-. 
THE 

SKYROVER 
AND 
SKYROVER De Luxe 

General Specification 
for both models 

7 transistors and 2 diode superhet- 6 waveband portable 
receiver, covering the full Medium Waveband (180 -576M) and 
Short Waveband (31 -94M) and in addition 4 separate switched 
Band Spread Ranges on 13M, 16M. 19M and 25M /bands -with 
manual Band Spread Tuning for accurate Station selection. I.F. 
frequency 470Kc /s. Output 500MW. 5in. Ceramic Magnet P.M. 
Speaker. Telescopic and internal Ferrite Rod Aerial. All 
Millard Transistors and Diodes. The coil pack and tuning heart 
is completely factory assembled, wired and tested. The remain- 
ing assembly can be completed in under three hours from our 
detailed and easy to follow instructions. Operates on four 
1.5V torch batte. (U2 or equivalent). 
THE SKYROVER. Individual Details -controls: Waveband 
Selector, Volume Control with on/ca switch. Tuning Control 
with easy to read Dial Scale. In attractive plastil cabinet, size: 
10 z 61 z 391n., with metal trim and carrying ban ban de. 

MAY 
FOR 

BUILT 
110'ÁV ASeparately. 

H.P. Terms 22/- deposit and I1 monthly payments of 211 - 
THE SKYROVER De Luxe. Tone Control Circuit is incorpor- 
ated with separate Tone Control in addition Volume and 
Tuning Controls and Waveband Selector. In sturdy wood 
cabinets, s1ze: 111 x 69 x 31n. covered in washable material with 
plastic trim and carrying hamlle. Also Car Aerial socket. 

MAY 
FORBUILT i 79.6 ASeparate yid 

H.P. Terms 26/- deposit and It monthly payments of 24/6 
Circuit diagram and data for each set 2/6 extra, free if all parts 
bought. Four U2 batteries included FREE. Add 5/- P. & P. 
on each set. 

THE PETIT A.C. ELIMINATOR AND P, & P. 

FU LM I TER (approx. same 
CHARGER 

as PP3 battery). 
1/6. 

MORE TRANSISTOR RADIOS FOR 
HOME CONSTRUCTION 

THE "REALISTIC" 7 
Seven transistor portable receiver -full L. and M. waveband 
coverage. 4in. speaker. Full description last appeared April '64. 
MAY BE BU1Lr $5.19.6 All parta sold separately. 

FOR Battery 3/9 extra. P. & P. 4/6 
Also De Luxe Model with superior PVC covered wood cabinet 
and 

AY 
full view 

BUILT 
tuning dial 

All parts sold separately. 
FOR £6.19.6 Battery 3/9 extra. P. & P. 4/6 

THE "SPRITE" 
6 transistor mini pocket receiver. Full L. and M. waveband 
coverage. Size only 4 x 21 x fin. In sub assemblies. Sin. speaker. 
BUILT foBU1Lr 79 Is Leather eandbatteryr- 12g extra 

All parts sold separately. P. C P. 3/6. 
READY BUILT BARGAINS 

2 transistor pocket radio-complete with earpiece, telescopic 
aerial battery and case. Medium waveband. Post 
Size 4 x 29 x lin. Complete with accessories 421 Free 
Also 6 transistor model. Long and medium waveband. Fully 
built complete with earpiece. battery and leather 79 IA Post 
carrying case. w Free 

SUPER AMERICAN TAPE 
LAFAYETTE BAND, FULLY GUARANTEED 

RECORD LOW PRICES 
MYLAR BASE ACETATE BASE 
5in. Double play, 1, ZO0ft. 15/- 5in. Long play, 900fí. , 10/- 
Min. Long play. 1.00ft. 15 /- 511e. Long play. 1 200ft. 12/6 
511n. Double play, 1,803ft. 22/6 lin. Long play. 1,8OOft. 15/- 
7in. Stand. play, 1,20011. 12/6 MESSAGE TAPES 
71n. Long play. 1,800ft... 19/6 31n.- 150fí. 3/6 
71n. Double play. 2,400ft. 25/- 3in.- 2251t. 4/11 
P.V.C. BASE 31.n. -S00ft. 7/6 
51n. Standard play, 600ft. 6/6 All other makes, types and 
bile. Standard play. 850ft. 11 /6 sizes In stock. 
P & P. 1/- extra per reel. 4 reels and over Post Free. 

WIRECOMP ELECTRONICS 
378 HARROW ROAD, LONDON W9 

TEL: CUNNINGHAM 9530 
Hours of business: 9 a.m. to 6 p.m. Open all day 
Saturday. Opposite Paddington General Hospital. 

Buses 18B and 36 pass the door. 

Z& I AERO SERVICES LTD. Retall eho 
85 TOTTENHAM COURT ROAD, LONDON, W.1 

Tel.: LANgbam 8408 

Head Office and Warehouse: 44A WESTBOURNE GROVE, LONDON W.2, Tel.: PA RK 5641/2/3 

012 012 4/- 
0A3 11I-6AM6 
0A81 2/- 
0112 61- 
003 6/86A876 
OW 
A5 4166AU6 
A7OT 7/- 
D6 7/6 
446GT 7/. 
MOT 

SGT 
7/- 

- 
R5 61- 
34 4166BH6 
85 4166BJ6 

I T4 8/- 
1134 51-13BQ7A 1 U 51.8BR7 

1 X2 7/. 

FIRST 
61.614 15/-68N70T 

4/- 
9AQ5 6/- 
CASI 51-6U70 

22/66V6 
6AT6 4/- 

516V6GT 
6AV6 5/- 
6137 6/- 
6B8G 21-6X56T 

BBF,R 
65060 121- 

7I- 
8/-IOD- 

6854 201- 
71. 

11/6111)5 
sans 

QIIALITY 
4/6257,5 

68Q7GT 5/-25Z66T 
6U40T 9/6 

10/- 
91-30F5 

even 816 
51-30PL141216DK96 

6X4 4/- 
6 X5 4/6 

61835A5 
7C8 e/- 
7Y4 d-' 
9BW6 - 

7/-35'7,5üT 
10P14 12/- 
11D3 71-5005 

7/.5oCD6G25/-EAF42 
8/- 

ELECTRONIC 
7/. 
818DD41 

28D7 e/- 
80C15 8/6DF96 

8/6DK40 
30"A 9/- 

80P19 12/- 
30PL1 10/6 

11/-DM70 
33L8OT 6/6 

1g 

33Z3 35Z3 7/- 
{aZ40T 6/= 

51-E180F 
5065 81- 

6/-EABC80 

501830T 

VALVES 
DAF96 6/8IEF37A 

/-,EF39 
DF88 6/- 

5/8EFI1 
11/-EI'41 

DK92 6/6 
6/6EF83 

DL68 10/. 
DL96 6/- 

6l-EF89 

E BCC 151- 
E92C1C 71- 
E150CC 10/- 

15/- 
EIN WC 10/- 

8/-EL34 
8/6EL36 

181-E1,37 
/-EL38 

EBC41 6/0 
EB081 6/e 
EBF90 8/6 
EBF83 7/- 
EBF99 6/- 
KALI 11/-I.1.85 

11/-EL86 

FOR EY.8TOCK 
61-GZ32 
61-G7,34 

EF40 9/- 
619HVR2 
61-IKTBC 

EF80 5/- 
9/6KTB6 

EF85 61 
EF86 5/9 

4/6MHLD611/-PY83 

EF98 91- 
EF183 71- 
EF184 -/.ORP12 
EMS7 BIePABU80 
EN90 7/3 

10/-F1:97 
9/-PCC84 

1716P(X'.86 
17/6PCC88 

EL41 /3 
EL42 7I- 
EL81 8/6 
EL83 V. 
EEL84 5/- 

7/-PCF96 
7IePCF8U1101-TP22 

DELIVERY 
101-PL82 
101-PLBS 

G137 9/- 
/- 

Ili- 
KT86 15/- 

8 01PY60 
KTW62 7/- 
ME41 7/6 

N78 15/- 
OCP71 24/. 

12/. 
7/. 

PC86 12/- 
8/6QQV03-16 
516 
7/' 

5/- 
8/ 8/- 

PL84 6/6 U131241 4l 8/6 
PL500 18/-UBC81 7/- 
PM84 9l- 'UBF80 6/5 
PY33 10/-iUBF89 71- 

4I9IUBL2111/- 
PYel p/5 UCC84 8/- 
pye2 p/_ C 

9U E 
et-1 c1421 8/- 

PYRB 7/6 I l'B42 ,f- 
PY801 6/6 1-' Ilöl -/- 
P7.30 10/- 1-1'L89 7/6 
0)V02.9 1-1'1.58 9/. 

461- I 1'41 7/6 
1.1'4" 7/. 

35/-1 1'B0 6/6 
RIO 15/-C"I'85 6/6 

TRANSISTORS 

OCJB 17/6 OC76 6/- .. .. 
0085 ., 19/- ()CIO .. 8/- 
0C44 6/- OC78 7I- .. .. 
0C45 .. 6/- O178D 7/- 
OC70 .. 6/. OC189 18/- .. 
OC71 .. 61- OC170,. 8/- 
0072 6/- 
8et of two matched OC81 and one 
OC81D,18/6, 
GET115 .. 7I- 6ET.575 20/- 
Matched pair of 6ET575 , 56 
R.U.A. 2N410 (OC451 .. 8/- 

YN4l21OC44) ., bl- 
6p0i Marked: 

Red ., 216 White 8/8 
Yellow 1110 Green 1/6 

51-12AC6 
lX28 /-.6BW6 0/. 
2CW4 1.41-613W7 9/- 
2D21 6/-6C6OT 6/. 
3.14 8/6 6C80 7/- 
3A5 7/-6C138 5/- 
387 4/66O136G 17/- 
806 8/-6CL6 10/-12Ax7 
3E29 50/-ICW4 14/-liAV7 
304 6/6 603 7/8 
:IQSGT 6/e 6134 151- 
384 5/. 1;1)34 151-1'28F6 
3v4 5/64ìr'7 41e128117 
5B4OY 9/- 6F17 6/- 
5U40 6/-6F23 8/612K8 
5U4GB 8/. 6J4 9/- 
5V46 8/- BM 5/-1284:7 
5Y311 4/. 6.170 4/.0.2817 
5YS6T 51-6K6üT 6I-128Q7 
5Z4 9/-6K7 5/-131):4 
5Z4GT 8/-6E8G 4/-I19AQ5 

6/-6U1 9/-19Blili(510/- 

el-RBC3 
12A118 Il/-53KU 9/-EBC33 
12AT6 41- 93 81- 
12AT7 8/- 86A2 8/6 
13A1'6 5/6 90AV 15/- 
12A1'7 51-90t'l 81- 
12 AV7 S/- s07 91- 

61-83'1 20/. 
101=868.4 141-EBL11 

101-R19 /61,UF86 
PLY;59 10I 515 6/- 
PCC989 101- RLl8 1216IC_L41 
PCFöO 51e BU'5 19/61L 
FCF82 6/ T1141 10/- 
PC F54 10/. TH233 6/-IUU10 

8/-TH2:121 /-11\'21 
418US-41 

8/6 
UF89 p/- 

7/6 
1,84 6/- 

UM80 Ï- 
81- 
8/- 
516 

U Yeb 4/9 
VCR189A 

25/- 
18I- 

W8111 5/8 
X65 S/- 
X79 16/ 
Z66 7/- 

U8514, 1/6 
1/. 

SILICON 11106I OOBDIICTOR 
BEO'l'IFIBAS 

ou 800 p.i.v., 200mA . 8/8 
BY1)0, 700 p Lv., 450mA .. 8/- 
Limns DD068, 800 p.., 

500mA .. 12/6 " " 
12I14A 9/- 884 10/. 
12856 6/- 954 51_ 

41695, 3/-ECC8I 
61-957 61-EUC84 

12E1 20/- 958A 41-ECC85 
10/-1959 8/.ECC89 

126C7 3161 101- 
8/-I5673 10/- 
5/.15696 6/. 

101-6146 2716ECEi21 
e/-.a('TFi114/-EC113S 
5/Al'Ii;PEN 

61-ECHSi 

EU93 6/- 
EUC4O 6/ 

31-EL822 
6/6EM34 
8/8 
9/- 

ECF80 7/6 
EC 7/- 
ECF86 11/- 

9/-EN32 
10/-EY.i1 

E('1142 7/-EY81 
e/-EY84 

EL87 8/6 
EL821 61-, 

8/-1PCL52 
9161PC1.88 

E5180 6/6PC'L84 
EM81 7/6iPC1.85 
£1284 8/- 
EM85 9/- 
EN31 10/- 

10/- 
7/-PEN38310/-U76 
7/-l'EN384 
7/6PEN153DD 

PC'F902 1OI- TP25 4/. 
l'CL81 9/. TP2620 7/6 

6/6TT15 65/. 
7/6TT21 62/.VP4 
6/ U12/14 7/. 
7/ 022 5/- 

PCL86 8/I- U24 18/- 
PEN45 6I0 U25 111- 
PEN45DD 1131 618 

111-U50 6/- 
5/-VabaBaeee 

7/. U191 9/- 
U251 12/6UeM5 

CATHODE RAY TUBES 

110î-6 .. .. 651 
130î-6 -. .. 
VCR97 .. .. .. 40/- 
V'CR138 .. .. .. 601- 
\'CR138A .. .. .. 60/- 
VCR139A .. .. 861- 
\'CR617Var0 .. .. 40/. 

Q9J SO/. 
. 

6A84 6/6 61,60 61-201,1 121- AZI 5/8E4'H53 7I8 EY86 5/6 91eU281 
64F4 :1/-6L18 8/-261'1 14/- .a731 8/-ECI,80 6/- 67,40 5/6PENDD 
SAU7 51-6N7 el-2m'5 1216A%41 6/. 1,8'1,52 6/6.E7,41 6/6 41120 7/6 
SASS 11/-6Q;0 6/-25A0ii 5/-,CI1' 5/-F:C1,83 9/- Ems 3/9, PL:16 e/ -U403 
CAES 5/-68(.7 5/-25L6(5T 6/-l'1,33 9/-ECE56 8/- E7.51 4/6PL38 18/-U801 
6AK6 7/-68L7GT4/625140 6/6 C1(31 5/8 EF9 12/-(5130 10/-PL81 7/-U4020 

18/- 137u 1/. 
U282 10/- BSA 1/. 
U301 111.580 1/6 

7/1.0. 1/. 
My- B9A 1/- 
5/. B93 2/9 

' 
SIGNAL DIODES 

OA81.. .. .. .. fl- 
11-443 .. .. .. 1/8 

- (WI ON .. .. .. 1/8 

AB our valves earry full manufacturers' guarantee. Any faulty Item is replaced immediately tres ot charge. Please add 2/8 in I lar postage and handling. 
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A SIMPLE 

2 -stage Amplifier. 
A ONE -VALVE RECORD PLAYER AMPLIFIER DELIVERING UP TO 3.5W OUTPUT 

BY G. J. KING 

THIS amplifier is designed to give good quality 
reproduction of disc records for the smallest 
possible outlay. Although it features a simple, 

single -ended output stage and a modest one valve, 
it is nevertheless capable of delivering a maximum 
of 3.5W of audio. 

At 2W output the total distortion is less than 
0.5 %, but as with any small amplifier of this 
nature the distortion tends to rise rapidly towards 
full output. At 3W the distortion is a little below 
3% and gets up to the 10% mark at full output of 
the valve. 

For many domestic applications the peak power 
rarely exceeds 1 to 2W, for this is quite a loud 
noise from a sensitive speaker system, and within 

gt at 
V1 ECL86 

(B9A) 

kp,g3,s 
R3 

g1 
220kfl 

V1A 

T 

(µ = 100) and the high slope of the pentode 
(gm = 10mA / V at an anode current of 36mA) 
provide a remarkably high overall sensitivity. In 
a normal circuit the pentode section is fully driven 
from a 50mV signal applied to the grid of the 
triode section. 

Thus, by the use of a crystal or ceramic pick -up, 
quite a large degree of negative voltage feedback 
can be applied overall and still the valve can be 
driven to full output. Hitherto such circuit 
technique has demanded the employment of a 
separate pre -amplifier valve or very little or zero 
nega :ive feedback. This is one of the reasons why 
previous single -stage record reproducing amplifiers, 
such as those used in certain commercial instru- 

R8 
C9 500f1 

L.S 
32 32 
j F }lF 

AC 

mains 

Î-j 

AC 

Pickup 
Input 
o 

VR1 VR2 
1MR 500kä 

Volume Treble 

C2 
47kä 50.pF 

C5¡ 
0.25 
yF 

1C7 
T70 

pF 

Bas 

k0fl. 
Bass 

T2 

2413V 

220V 

200V 

AC mains 
to motor 

s s } 

1 

Fig. 1: The complete circuit of the amplifier. 

this range of power the amplifier has several hi -fi 
attributes. 

Audio Triode -Pentode Valve 
The design is based on the Mullard ECL86, 

which is a fairly recent triode- pentode valve 
evolved specifically for audio applications. The 
high amplification factor of the triode section 

ments of the popular price range, having quite a 
long way to go to give anything approaching hi -fi 
q uality. 

Apart from the valve, the quality of reproduc- 
tion is tied closely to the design of the output or 
speaker transformer. The goodness of this compo- 
nent governs the amount of negative feedback 
which can be applied before the amplifier goes 
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unstable at certain frequencies where the phase 
shift is excessive. Preferably, the transformer 
should be free of resonances well above the 
audible spectrum. Bad resonances at the top end 
of the a.f. spectrum will tend to incite instability 
with full treble lift. 

The Circuit 
The circuit is based on a design by Mullard 

Limited, but with small alterations to suit the 
application in mind. As shown in Fig. 1, a 
completely isolated mains transformer is employed. 
It was decided to adopt this safer method rather 
than trying to cut costs by the use of an a.c. -d.c. 
arrangement, for it was thought that experimenters 
may wish to use the amplifier in conjunction with 
some other equipment, such as a tape recorder, in 
which case a " live " chassis would prove some- 
what of an embarrassment. 

To facilitate smoothing and to maintain the 
lowest possible hum level a bridge h.t. rectifier 
circuit was chosen. The bridge rectifier is a contact - 
cooled type with a current rating of 50 -75mA. 
The power section, in fact, has a very wide safety 
margin, for the amplifier takes little more than 
40mA. But this was thought desirable as it not 
only allows the amplifier to be operated con- 
tinuously over long periods without heating up, 
but it also gives a bit of spare power should it be 
required to fit a pre -amplifier stage for a tape head. 

The triode section is arranged as a voltage 
amplifier, with feedback applied to the cathode 
circuit from the output of the pentode section. The 
gain of the triode section is approximately 50 
times. The pick -up signal is applied across the 
volume control VR1, and from here it goes to the 
treble control VR2 which, in conjunction with CI, 
forms a passive RC network, giving continuous 
treble cut from about 300c /s. 

R3 is the triode anode load which is fed from the 
h.t. line through a two -stage filter R5, C6 and 
R4, C4. VIA is biased by the voltage drop across 
R1 and R2 in series, and R3 is bypassed by C2 to 
avoid degeneration due to negative current feed - 
back. The feedback voltage is effectively applied 
across R2. 

The signal at the anode of VIA is coupled to the 
control grid of V 1 B via C3, with R6 as the grid - 
leak. The screen of the pentode is energised at 
RS, C6 filter, while the valve is biased by the 
voltage dropped across the cathode resistor R7, 
with C8 as the bypass. 

The pentode operates with an anode load of 
7kí2, so an impedance of this value must be reflec- 
ted across the primary winding of the output trans- 
former when the required speaker is connected 
(see List of Components). One side of the 
secondary is connected to chassis and the other 
side to the negative feedback and bass control 
loop. The secondary, of course, also connects 
across the speaker. 

Negative feedback is taken through the network 
C5, C7, VR3 and R9. The parallel combination C5 
and VR3 forms the bass control proper. This pro- 
vides continuously variable bass boost from about 
1,500c /s. 

The main h.t. smoothing is achieved by C9 and 
C10 and R8. Note that it may be necessary to 
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adjust the value of R8 to give 275V on the h.t. line, 
relative to chassis. 
Construction 

A prototype amplifier was constructed in two 
sections -the amplifier proper and a separate 
control panel. This was considered desirable for it 
allows the control panel to be mounted almost 
anywhere in a cabinet, for accessibility of the 
controls, without having to bother too much about 
the positioning of the amplifier chassis. 

The control panel is connected to the amplifier 
chassis through three cables, two of which are 
screened. A screened single conductor is employed 
to couple the grid of the triode to the treble 
control VR2, a screened double conductor for the 
negative feedback and bass control VR3, and a 

COMPON_NTS LIST 
Resistors: 

RI 4.7kQ 5% R6 IMA 10% 
R2 12011 5% R7 180t1 2W ww 5% 
R3 220k11 5% R8 50011 2W 10% 
R4 12kí1 10% R9 I.8k 5% 
R5 3.3k11 10% 

All IW carbon unless otherwise indicated 
Potentiometers: 

VRI 1M11 log. with two -pole on /off switch 
VR2 500k11 linear 
VR3 IOW log. 

Capacitors: 
C l 200pF ceramic 10% 
C2 50µF electrolytic 12V 
C3 0IiF paper 350V 
C4, 6 8 i- I6µF electrolytic 350V 
C5 0.25µF paper 350V 
C7 470pF ceramic 10° 
CB 500.LF electrolytic 25V 
C9, IO 32+320 electrolytic 350V 

Miscellaneous: 
TI Speaker transformer. Ratio 46 : 1 for 34 

speaker, or 21 I for 1511 speaker. Primary 
inductance 10H. (Radiospares "Hygrade"). 

T2 Mains transformer. Secondaries 0 -250V 
75ppm 

)A; 

6.3V I.5A (Radlospares "Bridge" 

ÉCL8 V I 6 
MRI Bridge rectifier, 250V 75mA 
One B9A valveholder, nylon loaded and with 
screening skirt. One two -way and one four -way 
tag strips. One two -way speaker socket. Solder- 
ing tags, 6 and 4 BA nuts and screws. Screened 
cable, single conductor and also double conduc- 
tor. Connecting wire and flex. Three control 
knobs. Metal for chassis. 

length of plastic flex for the circuit between the 
mains primary of T2 and the on /off switch SI, 
which is ganged to the volume control VR1. 

The inter -connecting cables should not exceed 
about 18in. in length owing to the high impedance 
of the input circuit, and because of the high sensi- 
tivity of the ECL86 the utmost of care must be 
taken to avoid stray capacitive coupling between 
the grid of the triode section and the anode circuit 
of the pentode section. Excessive unwanted 
coupling here will result in instability which will 
increase in severity as the treble control is turned 
up. The negative feedback will also be adversely 
affected due to phase shift effects. 

The connection to Pin 1 should, therefore, have 
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PORTABLE TRANSISTOR RADIOS 
BACKED BY SUPER AFTER SALES SERVICE 

REAMER SEVEN Mk III 

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 filling volume from rich toned heavy duty 51n. 

speaker. Air spaced ganged tuning condenser. Ferrite 
rod aerial for M & L waves and telescopic aerial for 
S Waves. Simulated hide case with gilt trim and shoul- 
der and hand straps. Size 9 x 7 x 4in. approx. Tile 
perfect portable and the ideal car radio. (Uses PP9 
battery available anywhere.. 

TRANSONA FIVE 

Parts Price List and easy 
build plans 2)- 

5 WAVEBAND 
PORTABLE OR 

CAR RADIO 
Amazing performance 

and specification 
Total cost of parts now only 

0.119.6 P5&6P 

Parts Price List and easy 
build plans 37 -. 

,n ,u,. 
/. 

rl -. 

/ .) 

7 stages -5 transistors 
and 2 diodes. 

Fully tunable over medium 
and Long Waves and Trawler 
Band. Incorporates Ferrite 
rod aerial, tuning condenser, 
volume control. new type fine 
tone super dynamic 'lin. 
speaker etc. Attractive case. 
Size -6i.x 44 x ilin, with red 
speaker grille, (Uses 1289 
battery available anywhere). 

Total cost of all 
parts now only 42/6 

P. & P. 316. 

SUPER SEVEN 

I Il11píillllllllf,1ll 

9 stages -7 transistors 
and 2 diodes 
Covers Medium and Long Waves 
and Trawler band. Completely 
portable -has built -in Ferrite 
rod aerial tor wonderful recep- 
tion. Push -pull output, 3in. 
speaker (will drive larger speak- 
er). Size 71 x 51 x 1í1n. (Uses 9v. 
battery, available anywhere.) 
(Telescopic Aerial for Trawler 
Band (optional) extra, 8111. 

Total cost of all £3. 
1 9.6 parts now only 

P & P. 3)6 
Parts Price List and easy build 

plans 2i -. 

ROAMER SIX 
FREE! Miniature Earpiece, plug and socket (value 976) 

and details of conversion to private listening. 

Total cost of all £4.19.6 
parts now only 

P. & P. 376. 

8 stages -6 trans- 
istors and 2 diodes. 
Listen to stations 
half a world away 
with this 5 waveband 
portable. Tunable on 
Medium and Long 
waves. Trawler Band 
and two Short waves 
Sensitive ferrite rod 
aerial and telescopic 
aerial for short 
waves. Top grade 
transistors. 3 -Inch 
speaker, handsome 
case withgilt fittings 
Size 64 x 44 x ih n. 

Parts Price List and 
easy build plans I7-. 

I TRANSONA SIX 
8 stages -6 transistors 

and 2 diodes. 
This it a top perlormancc 
receiver covering IuilMedium 
and Long \laves and Trawler 
Band. High -grade Ferrite 
magnet 31n. speaker makes 
listening a pleasure: Push - 
pull transformers for ample 
power. Ferrite rod aerial. 
Many stations listed in one 
evening including Luxem- 
bourg loud and clear. Attrac- 
tive case in grey with red 
grille. Size 61 x 94 x llin. (Uses 
FF4 battery available any- 
where). (Carrying strap 2 / -ex.) 

NEW! 

Total cost of all 59/6 P. & P. Parts Price List 
parts now only 376 and easy build plans I76 

MELODY SIX 
FREE! 

amazed at edema and 
performance... Au really gam 
up in my expectation..' 

S. G., Stockton -on -Ten 
Miniature Earpiece, plug and socket (value 906) 
and details of conversion to private listening. 

8 Stages -6 transistors 
and 2 diodes. 
Our latest completely portable 
transistor radio covering me- 
dium and long waves. Incorpor- 
ates pre -tagged circuit board, 
Sin. heavy duty speaker, top 
grade transistors, volume con- 
trol. tuning condenser. wave 
change slide switch, sensitive 
bin. ferrite rod aerial. Push -pull 
output.. Wonderful reception of 
B.B.C. Home and Light, 208 and 
many Continental stations. 
Handsome leather -look pocket 

size case, only 61 x 31 x liin. approx., with gilt speaker grille and 
supplied with hand and shoulder straps. 
Total cost of all 

£4.9.6 
P. & P. Parts Price List and 

parts only 37 -. easy build plans 27 

POCKET FIVE 
7 stages -5 transistors and 2 

diodes. 
Covers Medium and Long Waves and 
Trawler Band, a teature usually 
found in only the most expensive 
radios. On test Home, Light. Lux- 
embourg and many Continental 
stations were received loud and 
clear. Designed round supersensi- 
tive Ferrite Rod Aerial and fine tone 
21in. moving coil speaker, built into attractive black case with 
red speaker grille. Size 51 it lb it 31m. (Uses 1289 battery available 
anywhere.) 
Total cost of all Al 6 Parts Price List and 
parts now only P. & P. 30- easy build plans 106 

components used in our receivers may be pur- r 

chased separately if desired. Parts price lists and Radio Exchange Co. 
easy build pions supplied free with sets of parts 1 2 7 HARP U R STREET, BEDFORD 
or available separately at fixed prices stated. I Phone 2367 Opposite Co -op. 9 -5 p.m. 10 -1 p.m. Sats. 
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WEYRAD 
May, 1964 

6- TRANSISTOR 2 -WAVE SUPERHET RECEIVER 

MODIFICATIONS NOW AVAILABLE FOR 500 mW OUTPUT 

ROD AERIAL -RA2W 
6 in. long, 3/a in. diameter, connections to tags 
on Coils. For 208pF tuning capacity. Complete 
with Car Aerial Coil ... 

OSCILLATOR COIL- P50 /IAC 
M.W. covered with 176pF tuning capacity, L.W. 
by extra padder .. ... 5/4 
I.F. TRANSFORMERS 
1st and 2nd Stage- P50 /2CC ... ... 5/7 

(2 required) 

3rd Stage- P50 /3CC 6/- 
DRIVER TRANSFORMER -LFDT4 9 6 

OUTPUT TRANSFORMER -OPT1 10 6 

PRINTED CIRCUIT -PCAI ... 9,6 

12/6 ! 

In response to many requests we have redesigned the output stages to give 500 mW 

a standard 3 ohm Speaker to be used. Full details of the simple changes are given 
leaflet available on receipt of stamp. 

CONSTRUCTOR'S BOOKLET WITH FULL DETAILS 

TRANSISTOR A.F. AMPLIFIER TYPE A.F.1 -LOW IMPEDANCE INPUT, 3- TRANSISTOR, 500 mW 

OUTPUT, FULLY ASSEMBLED WITH VOLUME CONTROL ... 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
REGENT FACTORY, SCHOOL STREET, 

WEYMOUTH, DORSET 

and to enable 
on a separate 

2/- 

63/6 

city, 

The New Picture -Book'wayof learning 
BASICELECTRICITY (5 VOLs) 
ELECTRON ICS (6voLs) 

You'll find it easy to learn with this out- 
standingly successful new pictorial method - 
the essential facts are explained in the 
simplest language, one at a time; and each 
is Illustrated by an accurate, cartoon -type 
drawing. 

The series will be IN 
of exceptional 
value in training 

mechanics and 
technicians in Electri- 

Radio and Electronics. 

u 
WHAT READERS SAY 

"Learnt more in part 1 than the previous 2 years." L.M.I., IN 

Durham. "I am convinced that I am on to something S 
really worth while." J.L.P., Fife. "Without doubt they are 
the easiest to follow books I have ever studied." W.J., I 
Aylesbury. "Congratulations on a well planned easy to 
learn sexes." M.K., Horsham. "First class, I cannot 
praise them too highly." J.J., Taunton. 

A TECHNICAL PRESS PUBLICATION 

The books are based on the latest research 
into simplified learning techniques. This 
has proved that the Pictorial Approach 
to learning is the quickest and soundest 
way of gaining mastery over these 
subjects. 

NM MINIM MAIN MI5 IN NUR NNE II II 

To Selray Book Co. 

60 Hayes Hill, Hayes, Bromley, Kent 

Please send me Without Obligation to Purchase, Basic Electricity/ 
Basic Electronics on 7 Days Free Trial. I will either return set, 
carriage paid, in good condition within 8 days or send down 
payment of 10 /- (Basic Electricity) followed by 6 fortnightly pay- 
ments of 10/ -. Down payment of 12/- (Basic Electronics) followed 
by 6 fortnightly payments of 12/ -. Alternatively, I will send 63/- 
(Basic Electricity -5 parts), 75/- (Basic Electricity -6 parts 
post free. This offer applies to United Kingdom only. 

Tick against set required (only one set allowed on free trial). 

BASIC ELECTRICITY BASIC ELECTRONICS 

Signature.....__._..__._.._..._...--------._...._._......._...._.........._...._.__...___.._.- 
(If under 21, signature of parent or guardian) 

BLOOM LETTERS BELOW 

Name 
FTJLI. POSTAL 

Address 
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r 
Mains 

transformer 

240V H.T. 

220V 
T2 

200V 

corn. 63V 
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L__ O J 

A.C. mans Plastiil Screened 
to motor flex 

1/4.k. 
double conductor 

ti1ti1ti1111ti1-\ 
Tags marked MC denote earthing connections \ 

to chassis 

MC. 

R2 

red 

Fig. 2: A suggested construction layout for 
the amplifier and its wiring. 

VR1 
Volume 

Screened 
single 

conductor 

VR2 
Treble 

VR3 
Bass 

To MC mains 

the shortest possible length of inner conductor 
exposed from the screened lead, while the screen 
itself must be bonded to chassis at the solder tag 
clamped underneath the valveholder securing nut. 
Further, the anode lead to pin 6 should be routed 
round the far side of the valveholder, as shown in 
Fig. 2. 

Care must be taken to ensure that the inner con- 
ductors of the negative feedback and bass screened 
coupling are not inadvertently reversed during the 
construction. This can be avoided by the use of a 
screened double conductor in which the conduc- 
tors are coloured red and black. Both screened 
cables must be bonded to chassis at their screens 
at both ends -at the amplifier and the control 
panel. Inefficient " earthing " will cause instability 
and a high hum level. 

If the interconnecting cables are extra long the 
hum level may be higher than necessary, and in 
some cases it may be possible to minimise it by 
connecting a separate, fairly large diameter flexible 
conductor from a soldering tag on the amplifier (as 
close as possible to VI) to a similar tag on the 
control panel (as close as possible to the volume 
control). The screened outer conductor of a length 
of coaxial cable is highly suitable for this applica- 
tion, after first pulling out the polythene -covered 
inner conductor. 

black 
To P.V 

Component Layout 
The layout of the components and the point -to- 

point wiring are given in detail in Fig. 2. The 
dimensions of the amplifier chassis will depend 
very much on the size of the mains transformer 
and output transformer, while the control panel 
can be any size to suit the application which the 
experimenter may have in mind. The controls on 
the latter, however, should be grouped as closely 
as possible together to avoid extra -long inter-con- 
necting wires. 

Both the chassis and the control panel can be 
made of 16s.w.g. aluminium sheet and, although 
the main amplifier can be built direct on to a flat 
piece of aluminium, for the sake of rigidity the 
sides of the chassis are best bent at right -angles to 
form a very shallow chassis with quarter -to half - 
inch sides. In application, the chassis may then be 
mounted on pillars or wood strips. 

In the prototype a through- chassis type of mains 
transformer was employed, as Fig. 2 shows, but 
there is no reason at all why a chassis -mounted 
type of transformer could not be used. Rubber 
grommets would then be employed to feed the 
transformer connections through the chassis. 

The output transformer is mounted on the top 

-continued on page 78 
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BOOKS REVIEWED 
DISC RECORDING AND REPRODUCTION 
By P. J. Guy. 256 pages, 5; x 8 ins. Price 42s. 

RADIO RECEPTION 
By H. Henderson. 256 pages. SI x 81 ins. Price 42s. 
Both published by Focal Press Ltd. 

I HE idea of a series of books, each one self 
contained, which dovetail to form a single 
authoritative work is an excellent one. Such 

a series is The Technique of Sound Reproduction 
which, edited by John Borwick, comprises six 
works covering the whole field of hi -fi sound 
recording and reproduction. Each book is written 
by a specialist and a uniform technical level has 
been aimed at throughout the series. Two books 
in this series are reviewed this month; we hope 
to review others in due course. 

DISC RECORDING devotes the first six 
chapters (80 pages) to definitions of the nature of 
sound-and to the theory and practice of modern 
disc recording from the microphone to the 
processing . of records. The bulk of the book 
covers the component constituents of disc repro - 
ductipn- styli, pick -ups, motors, amplifiers, etc. 
Supplementary chapters deal with such aspects as 
stereó reproduction, hum and motor troubles, 
equalisers, response measurements, etc. 

A valuable section is made up of five appendices 
which provide a wealth of design facts and 
formulae on such things as negative feedback, 

' recording and reproducing equalisation, constant 
resistance faders, etc. This arrangement of 
grouping the mathematical material at the end of 
the book not only makes it a very useful reference 

. section but permits the author to develop his main 
chapters -without having to digress with formulae 
and calculations. 

To . sum up: For those who have progressed 
beyond the stage pf simple amplifiers or wish to 
fill out their knowledge of the many factors 
involved in modern recording and reproduction of 
discs this will find a welcome place on the book- 
shelf. 

RADIO RECEPTION is perhaps the " odd 
man out" in this series, for it is the only one not 
dealing exclusively in purely audio matters. Its 
inclusion, however, is justified in that radio tuners 
are needed to receive the high- quality v.h.f. -f.m. 
broadcasts. 

The first three chapters deal with basic theory 
and your reviewer cannot quite decide whether 
this is to be applauded or condemned! There are 

. so many books available covering these aspects in 
-much 'greater detail that the space could well have 

been used to elaborate on more practical matters. 
However, the chapters are very well written and 

will serve as a general "refresher" for those 
already conversant with basic theory. They also 
serve to point to the overall level at which the 
following chapters are aimed. These chapters deal 
with the r.f. amplifier, frequency changing, i.f. 
amplification, demodulation. 

No audio circuitry is described, this being dealt 
with in a separate volume. These sections give 
data for both valve and transistor circuitry and 
practical values are given in many instances. 

Alignment and Performance has just over five 
pages and, although it cannot be faulted as such, 
perhaps a more extensive and more practical 
treatment would have been beneficial. This is 
followed by a section on commercial receivers and 
tuners with circuit diagrams and descriptions. 
Here again some criticism: the circuit diagrams 
are obviously reprinted copies from manufacturers' 
literature and consequently they are all in different 
styles and in some cases are so small as to present 
a decided strain on the eyes. For the price of this 
book it would surely not be unreasonable to 
expect circuits to be redrawn to suit the space 
available. And one circuit has no component 
values shown at all! 

Two good chapters follow- Receiving Aerials 
and Stereo Reception and Transmission. The 
book concludes with a short glossary and a biblio- 
graph y. 

A useful feature (both books) is the listing of 
main headings at the beginning of each chapter. - 
D.C. 

SILICON CONTROLLED RECTIFIER DESIGNERS' 
HANDBOOK 

Published ,by Westinghouse Electric Corp. Pennsylvania. 
274 pages, 5= ,in.x8;in. Price I6s. 

THE purpose of this handbook is to familiarise 
circuit design engineers with the characteristics 
of npnp four -layer semiconductor devices 

such as the conventional silicon- controlled recti- 
fier (SCR) and the gate- controlled switch (GCS). 

Principles of operation, methods of cojtstruction, 
ratings and characteristics. of these devices are 
described. In the large section dealing with 
applications of the SCR and the GSC the follow- 
ing are among the subjects treated to detailed 
analysis: switching circuits, d.c. to a.c., power 
inverters, ultrasonic generators, servo amplifiers, 
d.c. choppers and ignition systems. 

The section Design Data, or " working tool " 
information, as it is aptly sub-titled, comprises 
40 -odd pages of tables and curves all relevant to 
SCR, GCS and other rectifier circuits -a valuable 
compilation of data from widely scattered sources. 

The handbook includes specifications giving the 
mechanical, electrical and thermal characteristics 
of each Westinghouse type currently available. 

Distributors of this handbook in the U.K. are 
the Westinghouse -Brake and Signal Co. Ltd:, 82 
York Way, King's Cross, London; N.1. F.E.B. 
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WIRELESS SET NO. 38 AFV 
A lightweight transceiver 
with transmitting range 
5 to lu miles and 
frequency coverage 7.4 
to b idea. Operates 
from 3 and 1.30 v. 
external dry batteries. 
Large, clearly nuns. 
bared tuning control, 
with tuning lack. In 
good condition. 
ONLY 39/6 PIGS 

2 for íR,15.0. V P.O P. 

TAMPER PROOF CAR AERIA 
Wing mounting, cannot be extended without 
key. Chrome finish. Max. Mae fully extended 
421n. Required clearance wing 16 Om 

PRICE 39/6 Post free. 

BALANCED ARMATURE DL 5 
HEADPHONES 

Brand new and boxed. 10 /e per pair or 2 
pairs for 1716, P. 5 P. 116 per pair. 

MINNETTE GRAMOPHONE 
AMPLIFIER 

The "Minette' is a 
compact Two Stage 
Amplifier designed 
mall 

portable 
for use il- 

coat portable cord 
contalaed Record 
Player Unite. The I` , 

circuit consiste of 
single triode -pentode 
valve, Mallard ECL82, The seneitivlty Of the 
volve la such that relatively small input 
at the grid of the triode section will prot:uce 
maximum power from the pentode notion. 
Thus the output derived from most aystal 
pick -up. I. ample to produce maxlmum output 
from the valve. The power supply Is con- 
ventional and utilises a Mollard ECL8'3 valve 
rectifier with adequate capacitive resistive 
filtering. Dimensions- Ampdner e Inches by 
8 inches by 41 Inches. Front panel 54 inches by 
14 Inches. For operation on A.C. mains 
280/250 volt.. £3.19.6 Post 

free. 

H 0 ER ROTARY TRANSFORMERS 
11.5 input, 490 v 

output, at 49MA, 
from 0 v. Input, 
at 75mÁ. v. output 

Prioe 9/11 P. 
8 

& 9/. ` 

RF FI LD INDICATORS 
Designed for 
checking the rad- 
iation from 
transmitting 
antenna. The 
sensItivlty can :.y it 
be controlled by + ' 
adjustment of 
panel control, the a 

Z. 
antenna length, 

by Increasing 
distance from the 
radiator. Frequency range I -25 Mc /e, 
200mA. D.C. Lotapiete with intrus- 69'6 
Lion book. Post Free. 

4 TRANSISTOR PUSH-PULL RADIO 
AMPLIFIER 39/6 

Complete with 8 ohm 
output transformer 
working from a stan gy 
dard 9 voit battery 
Output in excess of 
200 21W. 

;I 

TERMS: 

CASH WITH ORDER 
O/- EXTRA ON C.O.D. 

ORDERS 

No C.O.L. under 30/-. 

_ ` ;,!+.'._ï.itîor. 
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C:11 MEAL 
ó NO. 19 TRANSMITTER RECEIVER 

o 

ó 

0 

o 

0000000o00oo 

Trans. /Receiver 
coven 2.8 Mc /e. ',o O _.,,, r^ (150 -37 metres n 
two bands.) Has 
an intercom, ampli- 
fier. Designed for 

id0 12 and 24 volts 
operation. Uses a 

6 

. 
-valve t. nstnittet designed for voce and C.W. 

operation. Incorporates test and timing mete, or 
voltages, aerial loading and current tents. Panel 
controls, frequency tuning, P.A. tuning, gaio 
control, MCW, CW, RIT switch. Het -tone netting. 
Odron quench aerial. AVC, LT -HT drives test. 

ONLY 47/6 
& Free. 

/.. '2 for 44.10.0. 
Poo 

Canadian Model, 10 /- each, extra. 
Instruction Handbook, 8/6. 
Whip Aerials 8 ft. 8in., 7/6, P. & P. 2/6. 

Eft. Oln., 4/ -, P. & P. 2/-. 
Control Bon &Ingle Type 4 /11. P. & P. 1 /6. 

Double Type 5/11. P. & P. 2/6. 
l9 Set Receiver Power Unit Kit, 200 -250 v. 
A/C to 275 o. D.C. Choke smoothed 12 v. LT. 
Complete with connector to set (state which 
required 0 or 12 pin), 2O /6. P. & P.0 /-. 

444-844-444.4.4404-44-94+44.4-84 
TRANSISTOR SALE 

Mollard 0(:44 (P. & P. gd.) 8/11 
Nullard 0(45 (P. & P. Bd.) 8/11 
Mollard 0071 (P. & P. 84.) 2(11 
OA79 (P. & P. 8d.) 1 /11 
Ediswan XD202 Germanium diodes 

(P. & P. 8d.) : /11 
Transistor Holder, 3 -pin, (P. & P. 8d.) lid. each. 

0 0 0 0 0 0 0 0 0 0 0i 

MICRO ALLOY TRANSISTORS 
Mat 100 7/9 
Mat 101 8/6 
Mat 120 7/9 
VHF '1 raneletoe.. ADT140 15 /. 

Above MAT', postage paid. 
Ferrite Slab Aerials, suitable for transistor 

acts 3 / -. P. & P. 6d. 

TEST SET TYPE 46 
Will radiate w con- 
tinuousi note. Range 
1,251 Metre,). Kc /s 
a2-sa metres). 5 
switched bands, coo- 
talus VR21 valve and 
has a precision slow 
motion tuning unit 
enclosed in grey 
metal ease, rod aerial base on side, good condition. 
Power requirement, 2 v., 90-120 v. Battery space 
provided. 36 P. & P. 

J 51 -. 

00000000 o _ 

TRANSISTOR SIGNAL INJECTOR 
Produces an audio signal rich In harmonies 
through the R.F. range. Ideal for fault testing 
in Radio circuits. Push button operation. Pow- 
ered by four pen llgöt cella. No bigger than 
small hand torch. Made by Eagle product.. 
Just the job for the service man. Oaf /6 

Post Irae e7.7 

1155 INSTRUCTION HANDBOOK 
8 /11. P. & P. 3d. 

HANDY METAL COMPONENT CASES 
Hinged rid. dire 0f x 6 e 21n. Padded Inside. 
many uses. 0/6 each. 2 for 4/6. P. & P. 1/0- 

0 
o 
o 
0 

0 

o 
0 
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SUPERHET RADIO CHASSIS 
These 'ell -made haseis 
were made for the Govern- 
ment tor F'otxes entertain. 
ment with 0KO, 6R7, 
60)7, )OVO. Choke smooth- 
ing slow- motion tuning,, 
metres. Complete with 
By power pack. 

BRAND NEW. Cabi- 
net with Bin. speaker 
to et. Complete In 
maker'. cartons. 

£3.19.11 

FOSTER MIKE (Dynamic type) 
Output Impedance 600 O. 100, 50K O. +30%. 
Effective output level: 58 dB (50 H. 01 ± 8 dB 
at 1,000 c /s. (0 dB-1 v/p bar). Response: 
100 -1,200 ele ±5 dB non directional Attractive 
plastic and chrome finish. Ai) necessary 
aceessoriee for adaptation as hand, table 
or suspended mike, Oft. 6w I.. P. & P. 
of PVC cable. `e01 

PLANET CRYSTAL MICROPHONE 
List Price one 301-. Beauti- 
fully made in strong plastic 
case with approx. Oft. of 
cable and jack plug. Reeponsa 
50- 13,000 c /e. rev 11/6 PZhP. 

While stocka last. 

SPECIAL OFFER WHILE STOCKS 
LAST 

4 -speed Record Player deck Belt. L'A14. 
With latest BI -FI turnover bead. ONLY 
45.19.6. P. & P. 5 / -. 
.-o < o. " ' . 0 0000 

LEAD ACID 

ACCUMULATORS 
(OnapRlahle/ 

2 volts 18 A.B. Brand new. 
Bine 4 17 z e -in. 4/11 each. 
8 for 14/6. P. & P. 8/. per cell- 

0 O00 0 000040 000 
TODAY'S SUPREME VALUE IN 

AMPLIFIERS. BRITISH MADE 
GORLER TYPE AMPLIFIER 

0012005 All -transistor subminiature quality 
amplifier, 00- 18,000 c/a d: 3 dB, 70. 14,000 c/a 
± 

tested ágp/Ofor 
1 watt ont of g v. Built 

and 

44+4444-44444-4444+444+e- 
LUXEMBOURG EXPANDING 

AERIALS 
Complete with Instruction.. 8/9. P. & P. 7d. 

PICK -UP ARM 
COMPLETE WITH LATEST Aooe/H1.1111 
turnover cartridge. 48/.. P. & P. lh 

TEST OSCILLATOR TYPE 4 
Frequency range 20 to 100 Mele, hi two bands 
selected by plugging in the appropriate loop 
aerial, two of which are eupplled with the eat 
Operates from a 6 w. D.C. supply which Li con - 
verted by an Internal vibrator lack to 980 v. 
and 6 v. L.T. The unit le In good condition, Lod 
a clear circuit drawing is mounted on the 
interior of the rear panel. The w nIpmeat con- 
tains many useful componente. e.g. twin gang 
tuning, condenser, valves, transbrmer, chokes, 
resistors, etc. A neat compact unit In grey 
enamelled name 104 x 7 x 64. 39/R P. P. 
with carrying handle. / 

0 0 0 0 0 0 J O O A O O 0 P o 0 0 0 0 O 0 0 o. 0 0 0 0 0 0 O 

TRADE SDPfl. 

ORDLBS PEON 

ABROAD WELCOME 

_SONA ELECTRONIC CO. (Dept. PW5),BRIGGATE HSE.,i3ALBION PL.,LEEDSm, 
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``THE CONSTRUCTOR'S PARADISE" 

BEAR HUDSON LTD. 
63 GOLDHAWK RD, SHEPHERD'S BUSH, LONDON, W.12 

PHONE: 
SHE E581 

Now open at I I JERDAN PLACE, FULHAM, LONDON, S.W.6. phone: FUL 3405 

MICROPHONE OPPORTUNITIES 
"Planet" SUPER X -TAL MIKE 

Fantastic value. Beautifully made modern styled crystal 
mike In strong plastic housing. With approx. 311. sheathed 
cable and miniature jack plug. Response 50 to 13,000 o/e. 

High impedeoce. Guaranteed. Ltd price 301 -. 

TSL "AUDIO HEART" 
A VERSATILE HI -FI TRANSISTOR AMP. 

Uses 2 x SID transistors with 2 s OC81 In push pull to 
give tall watt output at 3 -5 ohms. Input sensitivity 
6 W 10mV for 1 w. out. Operating voltage-6V.: 
3' x 2' x 1.11'. Response 60- I6,000 efe ± '1 IB 
This superb amplifier is characterised by exceptional 
stability, providing full output at up to 113 °F. 
Available ready built or for building yourself. 
Guaranteed. With transistors, transformers, eta, etc., 
and instructions. 5216 BUILD IT FOR 

Beady built and tested 59/6 

TSL Mk. 2 THREE CHANNEL MIXER 
The most popular low -prim 
mixer ever made! Can be 
used with any tape recorder. 
Complete with colour -coded 
plugs, modern controls. Gold 47 6 
hammer finished steel rase. 

HLP.2 CROSSOVER NETWORK 
For use between bass and treble speaker 4716 units. {Ensures smooth response over 
entire audio spectrum and is >ssentiai to 
perfect hl -fl reproduction. 

SPECIAL PRICE 
LIST 12/67 Leff 
30 /- 

COMPONENTS - HI -Fl - BOOKS - SERVICE 
04 -HOUR MAIL ORDER SERVICE with all gouda guaranteed. 
* FREE POSTAGE on orders over 20/ -: add If- PoSlage if under. 

* LOWEST PRICES FROM BULK PURCHASING AND MANU- 
FACTURING 

BERNARDS BOOKS FOR 

TRANSISTOR CONSTRUCTORS 
180 How to receive foreign 5/- 

TV programmes on your 
TV set using simple Post froc 
mods. 

104 Tested Transistor CH- 2/6 oY cuits using Modules. 
Post fro 

165 Tested Shortwave 5/- Receiver Circuit using 
MATS. Post free 

186 Tested Superhet Short- 61 wave and Communica- as 
tics Receiver Circuits Post free 
using MATS. 

crud 60. for full catalogue of Bernardo 
Radio Booke. We stock the Parts You 
Need for the Circuits too' 

BEST OF ALL 
B.H. "HI -FI 14" 
with integrated 
tone controls and 
mix facilities 

A real break- through In hi -fi value! This superb amplifier 
designed by Dr. W. J. May incorporates valuable features 
including two high gain inputs, each with its own volume 
control to permit mixing) Multiple neg. feed -back loops 
can be varied. Robust design using quality components 
means dependability at all times. Frequency response - 
35- 35,000 cis }2dB. Separate bass and treble rut and lift 
controls. Output ±3 or 15 ohms. With punched chassis, 
elegant escutcheon plate, valves and instructions. 
FANTASTIC VALUE AT THE PRICE! 

Complete kit of £9.9.0 Biii1, 
and 

parts as described coot 
Fitting metal cover with baron.°. 32.6. £11.11.0 

Orders by post to BEAR HUDSON LTD., Dept. PW5, 63 Goldhawk Rd., London, W.I2 

SINCLAIR 
MICRO -6 
'Che world's st uallost and 

m 
most .. amazing a,h. All 
parta to build, i trpieee 
and instruction`' 59/6 
come to 

We supply all Sinclair designs 

MAKE YOUR CRYSTAL 

P.U. REAL HI -FI WITH 
THE TSL CONSTANT 

VELOCITY EQUALISER 
This re- 
marks hie 
new TSI. 
develop. 
me t 

x nab lee 
quality 
almost 

good as the 
finest profes- 
sional 

netic pick -ups to be obtained trout 
crystal or ceramic types. With it, even 
cheap record players become first -,'lase 
instruments. With good equipment 
results are astonishing. Ideal for R.S. It., 
Collaro, Garrard and Acos. With plugs 
for mono or stereo. 3 years' 30 - guarantee. Ready for use. 
Thousands sold. POST FREE 

TRANSISTOR OPPORTUNITIES 
OC.71- special otter, 3 /9; OC.45. 5/8; 
OC.44, 8/ -: OC.189, 8 / -. MAT 100 or 
120, 7/9: MAT 101 or 121. 8/6; ADT.140 
with 500 uucIo ro --on'. 15 / -. 

This is a page from our Catalogue. 
If you think that the other 
199 pages would interest 
you, send. Coupon 

below, with 4/ P. O. 

) 
sued 

11111111111IIIIIIIIIIII 
aio muta, 

LTD. 

fully transistorised 
signal generator (sire only 6+ N' is 

range 200 ac Is -220 

4t in.) (weight under 2 Ib.). Frcq uencY 

Mole ° 
Battery (Mtn) 

price 
s. a. 

1 l0 0 

1 

Maker: NOME RE7L Bealsvlhm 
pPeclq' Bridge 

s. d. 

Maker's Description ! ohlfts-1 

No. 

M 
No' ohm-10K 

ohms. 
IG5stnge 1. 1 -100 Megohms. 

4. bpF 

TGl9 3. 1,0.010p.iOOuF. 
.01uF. 

S. 1Alt 
the 

IOY close tolerance 

A enarf. All the ranges emp 
rnrlllng measurement 

to sa 

or better 
at mid -scale. 

hi h internal standards, te 
rates on the B ' 

accuracy 
of R. 

This control ope 
casser fasce 

POWER FACTOR. tcatl -B 
CSI caN 
meanu8 Please write your name and address In block capitals 

LEAK AGI 
/MONK. 
SOCS of 

SIZE- 1 

Maker: NOMBRE-X., 

Caf. Maker's I 
No., N`' 1 ADDRESS 

W ran' 
OUT" 
ch ml 

soc 
il. 
if 

131 

NAME 

NOME RADIO LTD., DEPT.PW.187 LONDON ROAD, MITCHAM. 
mmmmmmmm 

I 
1 

1 

J 
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A Mains 

Distribution Panel 
BY G. R. SIMPSON 

THE circuit diagram (Fig. 1) shows a simple 
mains distribution panel consisting of one 
fused mains input and three switched mains 

outputs with a neon indicator to signify that the 
board is alive, and a 0 -300V a.c. voltmeter. 

The purpose of the panel is to accept the current 
from one mains input and to redistribt te it 

Output t Output 2 

0 
0 

0 
e 

0 

0 
0 

0 

Output 3 

0 0 

voltmeter 

Mains input 

0 0 
® 0 

d.p /s.t 
switcri 

Fuse 
-0 0- 

Neon 
indicator 

through switches to the three output terminals. 
More output terminals can be built in if desired. 

Not only does the panel eliminate the need for 
double- adaptors, but enhances the appearance of 
the work -room layout and provides a central panel 
from where any piece of equipment can easily be 
switched on. 

The chassis construction of the mains distribu- 
tion panel is very simple. A small biscuit tin could 
be used, or alternatively, a laminated plastic on 

7? 

plywood face, with 2in. x lin. wood foi the edges 
faced with laminated plastic and a plywood base- 
board with ft,..r small rubber feet. 

A d.p.s.t. switch is used for the mains input 
while the output switches are s.p.s.t. The input 
and output terminals are provided by a row of 5A 
block connectors mounted on the surface of the 
panel. This row of connectors should be covered 
by means of a strip of plastic material to prevent 
the possibility of the live terminals being touched 
by hand. The fuse can either be the Sylok type 
or the flush panel mounting, and should be rated 
in such a way that if a short should occur, the 
panel fuse would be blown and not the house fuse. 

For the connections underneath where redistri- 

Fig. I: The simple circuit of the un:t. 

hution takes place, l0A block connectors are used. 
The voltmeter has its own switched circuit. 

The panel shown in the photograph is slightly 
more elaborate than the unit just described. It has 
seven fused and neon indicated outputs, provision 
for the voltmeter to he used externally, two non - 
switched outputs and provision for a time switch 
cut -out. 

JOIN THE PRACTICAL GROUP 
PRACTICAL TELEVISION ... 2,- 
Every Month 

PRACTICAL MOTORIST ... ... ... 1/9 
Every Month 

PRACTICAL HOUSEHOLDER ... 1/6 
Every Month 
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ACTON, BRENTFORD AND CHISWICK RADIO CLUB 
Hon. Sec.: G3GEH, 188 Gunnersbury Avenue, Acton, Lon- 
don, W.3. 

Any local radio enthusiasts interested in joining this society are 
invited to attend the monthly meetings which are held at the 
A.E.0 Club. 66 High Road, Chiswick. 

When the Club assembles for its next meeting -on 14th April - 
members will be carrying out some comparison tests on receivers. 

BRADFORD RADIO SOCIETY 
Hon. Sec.: E. G. Barker, G3OTO, 63 Woodcot Avenue, 
Baildon, Shipley, Yorkshire. 

Society activities for March began with a junk sale on the 10th. 
A fortnight later however, came the more formal occasion of the 
Annual General Meeting, held on the 24th. 

CLIFTON AMATEUR RADIO SOCIETY 
Hon. Sec: J. Rose, G3OGE, 63 Broomfield Road, Beckenham, 
Kent. 

On 6th March members were entertained by G3JEQ, who was 

talking about his portable operation from Scotland. 
Later in the month a number of members made a visit to Crystal 

Palace Amateur Radio Society in the first round of the inter -club 
quiz. On 3rd April it was the turn of Clifton to play hosts to Crystal 
Palau members, in the return half of the match. 

FLINTSHIRE RADIO SOCIETY 
Hon. Sec: A. Antley, Fairholme, Fairfield Avenue, Rhyl, 
Flintshire. 

After the usual practice period of slow morse, the March meeting 
of this Society -held on the 31st -continued with the main part 
of the evening's programme which proceeded under the title 
"Animal, Vegetable or Mineral ". 

MELTON MOWBRAY AMATEUR RADIO SOCIETY 
Hon. Sec.: D. W. Liffey, G3FDF, 23 Melton Road, Asfordby 
Hill, Melton Mowbray, Leicestershire. 

At the meeting on 26th March, junior members of the Society 
brought along problems they had mec as beginners to amateur 
radio, for discussion amongst other members at this open evening. 

LIVERPOOL AND DISTRICT AMATEUR RADIO 
SOCIETY 
Hon. Sec.: H. James, G3MCN, 448 East Prescot Road, 
Knotty Ash, Liverpool 14, 

The Society's annual Harnfest was held on 7th March. This took 
the form of a dinner and dance and proved to be a memorable 
occasion for all members who attended. Three days after this 
members met to hold a Hamfest "post mortem". 

The next two meetings were held on the 17th and 24th of the 
month and were respectively, a film show and a junk sale. Activities 
for the month ended with members taking part in a two -team quiz 
en the 3Ist. 

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden, 
Halifax, Yorkshire. 

On 18th March, a group of members visited the Tape Recorder 
Centre in Halifax, where they were entertained by an interesting 
demonstration of hi -fi equipment. 

A ragchew began the programme for the new month on 1st 
April. 

READING AMATEUR RADIO CLUB 
Hon. Sec.: R. G. Nash, G3EJA, "Peacehaven ", 9 Holybrook 
Road, Reading, Berkshire. 

The only meeting for March was held on the 28th and was 
devoted to gear for mobile operation. 

SALOP AMATEUR RADIO SOCIETY 
Hon. Sec.: K. E. Jones, G3RRN, Greystones, Shrewsbury 
Road, Church Stretton, Shropshire. 

The lecturer at the meeting on 12th March was the Society's 
secretary, Dr. K. E. Jones, whose subject that evening was "Man, 
Medicine and Electrons ". 

May, 1964 

SCARBOROUGH AMATEUR RADIO SOCIETY 
Hon. Sec.: P. B. Briscombe, G8KU, "Roseacre ", Irton, 
Scarborough, Yorkshire. 

The full programme of events for March included a film show 
given on the 12th. This was followed a week later by a talk con- 
cerning simple formulae for the Radio Amateur's Examination. 

At the final meeting for March, on the 26th, members were 
invited to deliver a five- minute address on any radio subject of 
their choice. 

April began with a surplus sale on the 2nd. 

SOUTH BIRMINGHAM RADIO SOCIETY 
Hon. Sec.: T. W. Legg, Flat 3, 80 Alcester Road, Birming- 
ham 23. 

The March meeting of this Society was held on the 19th, when 
members who attended heard a tape recorded lecture. 

SPEN VALLEY AMATEUR RADIO SOCIETY 
Hon. Sec.: N. Pride, 100 Raikes Lane, Birstall, Leeds. 

Members who attended the meeting on 7th March heard a 

lecture entitled "Communication Satellites ". This was followed at 
the next meeting by a talk on "Silicon Semiconductors" given on 
18th March. 

STOCKPORT RADIO SOCIETY 
Hon. Sec.: R. R. Diamond, G3SFN, 102 Chatsworth Road, 
Hazel Grove, Cheshire. 

A recent innovation at meetings of this Society is the oppor- 
tunity given to all junior members to discuss with a senior member, 
any questions or problems they have concerning their hobby. 
These discussions are held for 15 minutes before each meeting 
begins. 

The highlight of the programme for March was the Ladies' 
Evening held on the I Ich. At this event, members brought along 
their Y.L.'s and X.Y.L.'s for an evening's entertainment which had 

been organised for them, and for the opportunity to meet other 
members. 

One of the oldest members of this Society, G2ARX, announced 
recently that he would present to the Society a Cup, to be awarded 
annually to the winner of an equipment construction competition. 

STOURBRIDGE AND DISTRICT AMATEUR RADIO 
SOCIETY 
Hon. Sec.: R. A. G. Macintosh, 50 Field Lane, Oldswinford, 
Stourbridge, Worcestershire. 

The Annual General Meeting of this Society was held on 10th 
March, when official Society business was reviewed. 

UNIVERSITY OF KEELE RADIO SOCIETY 
V. J. Reynolds, G3COY, 90 Prince's Road, Hartshill, Stoke- 
on-Trent, Staffordshire. 

This Society is currently engaged with plans for its participation 
in the Midlands Mobile Rally, to be held at Trentham Gardens on 
19th April. On this date, the Society will perform the duty of an 

out- station on the talk -in network on 160m. During the Rally the 
station will be on the air under callsign G3COY on 1960kc!s. 

WEST KENT AMATEUR RADIO SOCIETY 
R. Trevitt, 28 Dales Avenue, Tunbridge Wells, Kent. 

Because of the Easter holiday, only one meeting was held during 
March, this being on the 13th. At this meeting members saw a 

demonstration of various pieces of test equipment. 

MIDLAND MOBILE RALLY 
This year's rally is to be held on 19th April at Trentham Gardens, 

Trentham, Nr. Stoke -on- Trent, Staffordshire. Talk -in stations will 
be provided on 160m, 80m and 2m. 

Organised jointly by the Midland Amateur Radio Society and the 
Stoke -on -Trent Radio Society, this event should prove to be an 
enjoyable occasion for all those who attend. In addition to the 
rally of mobiles from all over the country, an exhibition of radio 
society and trade stands will be staged, and of special interest will 
be a display of amateur television. 

In the grounds, the R.A.F. mountain rescue unit will give 
demonstrations and there will be water ski -ìng on the lake. 
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TOP QUALITY -LOW COST / Li R 

¢ 
', 

equip- 
are 

in 4 

ohm 
EL84, 
Grey 

t AMATEUR RADIO EQUIPMENT 

BUILD YOUR SHORT WAVE LISTENING 
CR 66 COMMUNICATIONS 

RECEIVER 
THE FINEST 
SUPERHET -- 
KIT EVER 
OFFERED ac f t ¡ 

Hundreds of testimoni l 
als (can be seen at our - 3 

lb 
- 

offices) prove this - - 
highly sensitive top .t `' 
quality receiver to be 
the finest value ever offered. No technical knowledge or 
ment is required. Assembled Coil Unit and I.F. Transformers 
factory aligned. Frequency range 540 Kc;s to 30 Mss 
bandswitched ranges. Separate Electrical Bandspread. Regenera- 
Give I.F. stage for maximum gain and B.F.O. Panel aerial trimmer, 
AVC, Standby, Speaker switches. 3 watts output for 2 -3 
external speaker. Valve line -up: ECH81, EBF89. ECCBI, 
EZBO, EM84. Tuning Indicator. Modern styling in Silver 
Cabinet 16 x 6} x 84 in. 

Complete Kit, 17 -page Instruction Manual L19. 2.6 
Ready Built [21.12.6 

"S" Meter Model Kit L21. 2.6 
Ready Built [23.14.0 y 

Carriage on all models 6,-. H.P. Terms available on request. 

STATION WITH CODAR -KITS. * P.R.30 R.F. PRESELECTOR * 
Frequency range I3 -30 Mc; s. Substantially improves the peeform- 

ance of any superhet receiver 
G4HZ writes . . . I am 
delighted with it, it improves my 
Eddystone 640 in all respects. 
The difference with the Pre- -- - 

selector is fantastic, a weak 
signal on IS metres about S2 lil 
changed to SB. On the L.F. 
Bonds, unwanted noise and . *` 
mush is cut out. 
G3RIA writes ... The results 
in conjunction with my Eddy - 
stone 888 are amazing. Signals are twice as strong with much 
higher signal/noise ratio. A first -class product well worth the money 
The P.R.30 uses EF183 Frame Grid F.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 BUILT, with all plugs, cables. 
Now available in two models. 
P.R.30 for external power supplies 180 -250 volts 

-y 
H.T. . 6.3 volts 

3 amp. L.T. (obtainable from receiver). £4. I I.6 Carr. 316. 
P.R.30X self powered with internal power supply for 200 -250 
volt A.C. Will provide 200 volts up to 25 mA and 6.3 volts 

I amp. for other accessories. £7.2.0 r Carr. 3 6. 

World 

Superb 
and 

CR 

CODAR -KIT CR 45 MAINS 
-wide short wave reception, North 

amateurs, 

T.R.F. SHORT WAVE RECEIVER 
-South America, India, Russia, Far East, Australia, 

shipping, etc. 
electrical bandspread. 

slow motion vernier drives, 
polystyrene plug -in coils, factory aligned. 

calibrted in frequencies and degrees. 
output 3 watts for 213 ohm speaker. 

llne-upt !CC81IEL841EZ80. 
Panel Silver and Black, control knobs Grey. 

for panel phone jack. 
Complete CR 45 CODAR -KIT, with valve £7.5.0 Carr. 4'6 

I I pages, less Cabinet 
for easy coil changing and detachable louvred rear panel 2816 
41- post free. Extra coils 419 each. 

BUILT PRICE ON REQUEST. 

E * Separate * Three * Low loss * Dials Í!!'°: * Power * Valve * Front * Provision 
modern styling and Top quality components throughout. 

3 Coils, I0 -28, 25 -75, 60 -176 metres. Instruction Manual 
45 Cabinet Silver Grey 12 x 5} x lin. with sliding door 

Instruction Manual only * CAN BE SUPPLIED READY * NOW AVAILABLE * 
RQ IO "Q" MULTIPLIER /FILTER 

The new CODAR RQ 10 Q "Q" Multiplier can be used with any 
superhet receiver employing an I.F. between 450 and VO Kcls. It 
provides a considerable increase in selectivity for either peaking 
or rejecting a signal on AM, CW or SSB: Both PEAK and NULL 
functions are tunable over the receiver I.F. passband. 
Model RQ 10 for external power supplies 180-250 volts at 5 Ma, 
6.3 volts .3 amp (obtainable from receiver). L6.15.0. Carr. 31 -. 
Model RQ IOX self- powered version for 200 -250 volts AC. This 
model has accessory socket to provide up to 25Ma at 200 volts 
H.T. and 6.3 volts I amp AC for other accessories. ¿8.8.0. Carr. 3'6 * Both models are ready built with all cables, instructions. 
CODAR AERIAL KIT. Soft. of high quality stranded copper 
aerial wire. 4 porcelain insulators. Instruction leaflets giving 
details of 5 simple aerial systems suitable for general coverage or 
the Short Wave Listener. post free. 
CODAR -COIL AIR SPACED COILS. A range of over 45 
different air wound coils from f to Sin. diameter, suitable for all 
applications, receivers, transmitters, aerial tuner units, etc. 
Full data on request. 
Coming shortly. Miniature low power Transmitter, 10 watts for 
160'80 metres. Cat. No. A.T.S. 

* THE SUPER CLIPPER * 
* Peak Performance short wave 8816 battery receiver. * Large precision dial, dual slow 

motion drives. i ^, * Bandspread on all Bands. //a 
* High gain valve /transistor hybrid 

circuit. i or 
-1 _ * 2 Mullard transistor amplifiers, l 

pre -assembled and tested. -phi * Low loss polystyrene plug -in coils, 
factory aligned. * Batteries last months. 

Easy to assemble, this famous Short Wave Receiver brings 
new world of listening pleasure to your finger tips.. Complete 
SUPER- CLIPPER CODAR -KIT, valve, transistors, 2 Coils 20-60, 
55 -180 metres. Instruction Manual 7 pages, 8816, carr. 216. 
Front Panel Silver Grey, 10 x 7 4in. 6/9 extra if required. Extra 
Coils 419 each. 

I 

CODAR -KITS are famous for PEAK PERFORMANCE, EASY TO FOLLOW INSTRUCTIONS, CLEAR P,CTORIAL 
DIAGRAMS. Some of the Top Quality names who supply material for CODAR -KITS ... MULLARD. BRIMAR, JACK- 
SON, DENCO, ELECTRON I HUES, THORN, A.E.I. etc. etc.... only the best is good enough for the high CODAR stan- 
dards which make complete success certain. 6d. in stamps brings illustrated leaflets. 

CODAR RADIO COMPANY 
BANK HOUSE, SOUTHWICK SQUARE, SOUTHWICK, SUSSEX 

G3IRE CANADA: CODAR RADIO OF CANADA, TWEED, ONT. G3HGA 
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LATEST HIGH QUALITY COMPONENTS FROM THE MAXI -Q RANGE 

TESTED AND TRIED OVER S FREQUENCY RANGES 

NSISTOR TUNING 
COILS 

Coils for transistor superhets or converters, with or without an R.F. 
stage and using 465 Kc /s or 1.6 Mc /s I.F. 

* Noval B9A Based for Plug -in application -Screw threaded for Chassis 
application. 

* Formers moulded in low -loss polystyrene for best results. 
*Each coil is packed in an aluminium container which may be used as a 

screening can. 
* Brass threaded adjustable iron -dust cores. 

The following colour code identifies the coils: 
BLUE - Aerial coil with base input winding. 
YELLOW - Interstage R.F. coil with couplings. 
RED - Oscillator coil for 465 Kc/s I.F. 
WHITE - Oscillator coil for 1.6 Mc/s I.F. 

PRICE 4/9d. each 

Coverages: Range 1T- .15/.4 Mc /s; 2T- .515/1.545 Mc /s; 3T- 1.67/5.3 
Mc /s; 4T -5/15 Mc /s; 5T- 10.5/31.5 Mc /s. 

Full technical details now included in Technical Bulletin DTB.4 -1 /6d. 

IFI'.13 Miniature 465 Kc /s. I.F. Transformer 7 /6d. each 
IF1'.14 Miniature 465 Kc /s. Last I.F. Transformer 7 /6d. each 
IFT.16 Miniature 1.6 Mc /s. I.F. Transformer 6/6d. each 
IFI'.17 Miniature 1.6 Mc /s. Last 1.F. Transformer 6/6d. each 

GENERAL CATALOGUE covering full 
range of components, send 1/6d. in stamps. 
PLEASE SEND S.A.E. WITH ALL 
OTHER ENQUIRIES. 

DENCO (CLACTON) LTD. (DEPT. P.W.), 357/9 Old Road, Clacton -on -Sea Essex 

AD140 
AF102 
AF114 
AP115 
A F 116 
A1'117 
AF118 
AF124 
AF1'35 
AF126 
AF127 

27/8 
11 /- 
10/8 

5/. 
9/8 

220/- 
10/8 

9/8 

GF.T113 8/9 
GF.T114 8/8 
GFTT115 9/8 
GET11617I- 
GE'r12030/- 
OAS e/- 
OA6 5/8 
0A7 el- 
OA10 8/- 
oA70 8/- 
0.473 3/- 

TRANSISTORS 
OA79 3/- 0041 81- 0077 121- 
OASI 2/- 0042 el- 0078 8/- 
OARS 3/- 0043 12/8 0079 8/- 
OARS 41- 0044 5/- O('81 5/8 
0690 3/- 0045 5/- 0002 10/- 
OA91 31- 0046 27/8 0063 4/- 
OA93 8/8 0047 30/- 01184 8/- 
0A200 5/- 0057 18/- 01...177 18/- 
OA702 5/8 0059 17/8 00123 20/- 
oA210 918 0059 18/8 w'139 el- 
0016w 35/- 0060 17/8 00140 19/- 
OC19 251- 00.65 22/6 00141 31/- 
0007 P3/- 0066 25/- 00169 10/- 
OC_a 33/9 0070 816 00170 8/8 
00"24 291- 0071 413 00171 9/- 
0025 12/- 0077 518 00300 10/8 
0026 251- 230070 0(701 29/- 
00'-8 24/8 matched (10202 24/8 
OC-'9 25/6 pair 18/- 

0073 18/- 
00203 
00204 

13/- 
19/- 0030 40/- 0074 8/- 00205 30/- 

0035 12/- 0075 5/8 00206 30/- 
0036 21/8 0076 8/6 

SETS OF TRANSISTORS 
Set No.1. Comprising 0044, 2 a O045, 0081 Driver, matched pair OC81. 20 /- 
Set No. 2. Comprising 0081 Driver, matched pair 0081. 10 / -. 

GRAMOPHONE UNITS 
BOB TU12 unit, with Mono T081 cartridge 23.19.6 
B8B 0U7 unit, with TCSM or TCBH cartridge, Mono 64.15.0 
BERGU7 unit, with TOSS cartridge, Stereo 25.5.0 
Garrard Autoslim, automatic, with GC8 Mono cartridge 27.15.0 
Garrard Autoosm, automatic, with EV26 Stereo cartridge £8.10.0 
Garrard Autoelim, de luxe, with OCR Mono cartridge 811.5.0 
Garrard Autoelim de luxe, with EV26 Stereo cartridge 212.0.0 
BBB Monarch UÁ14, with TOO Mono cartridge 28.8.0 
BBR Monarch UA14, with TCBS Stereo cartridge 27.7.0 
BOB Monarch 1JA16, with TCe Mono cartridge 26.19.8 
BOB Monarch ÚA16, with TOSS Stereo cartridge £7.19.8 

CATALOGUE 
Our 1969 58 -page Catalogue 
is now available. Please 
send 1/- in stamps for your 
copy. Trade catalogue also 
available, for which please 
attaoh your business letter 
heading. 
Catalogue supplied FREE 
with all orders received. 

TERMS: Cash with Order or C.O.D. F091010 
and Packing Charges extra. Single valves 
9d., Minimum Parcel Post chartes 2l -. 
Please include sufficient postage with your 
order. Minimum C.O.D. fees and postage 
3/6. These Postal Rates apply to U.E. only. 
For lull terme of business see inside cover of 
catalogue. Personal shoppers 9 a.m. to 
5 p.m. Mon. to Friday, Saturday 10 a.m. 
to 1 p.m. 

ALPHA RADIO SUPPLY CO. 
103 LEEDS TERRACE, WINTOUN STREET, LEEDS 7 

TV EXTRAS 
AERIALS 25r- 

!1 1 

\6 \N1i° 
Indoor combined. 
Complete with 
12ít. co -ax. and 
plug. P. & P. 216. '1 

AERIALS 35'6 
Loft Combined I 
BBC / ITA with 3 .(61 
elements universal 
fitting. - 

P. 

Co -ax. Ca 

P. 3,16, 

ble 6d. 
per yd. Plugs 113 ea 
LEGS -Complete 
with fittings for I 
any set, 3516. 

1%'r £i1Ì.1O.0 

14" £7.10.0 

12 months' Full 
Written 

i Guarantee 

Channels for all 
areas. 

Demonstrations 
daily in our Shop. 
Personal collection 
advised. 

Carr. 14in., 201 -, 
17in., 301 -. 

VALVES9d.each 
1,000's available. 

P. & P. on I -4 6d., 

SPEAKERS 
7/9 EACH, 

bin. Bin. 7in. x 4in. 
Money -back guar- 
anteed. Enquire 
for other 

salvage. Ex. mfd. salvage. 
P.P. 213. 

B.B.C. 2'625 
AERIALS 

U.H.F. / COLOUR. 6 
elements. Famous 

and boxed. In- 
structions enclosed 

37/6 
S ELEMENT add- 
on 13/6 
P.P. 2'6 either type. 

TELEPHONE 
HANDSET 

1516 
pail' 

G.P.O. stun- 
dard pattern. 
House t o 
Workshop, 
garage, inter - 
office, etc. 
Works off an 

small battery. y 
P. & P.4/ 6. 

"l ^ REGUNNED TUBES 
Guaranteed I 

Ins. and Carr. 
Add 101- refundable 

on OLD TUBE 
(110" Tubes in stock.) 

21 in. 99'6 
Year 17 in. 7916 
1016. 

15, l4 r1 

12 in. '5916 
EX- MAINTENANCE TESTED TUSES 

Satisfaction Guaranteed. 

15/- 36/24, 14KP4, 141, 121, 31/ 
74, and others. Carr. St -. 

Phone 
ILFord 
6001:23 

DUKE & CO. (LONDON) LTD. Stamp 
621/3 Romford Road, Manor Park, E.I2 For Free 

Liverpool St. -Manor Pk.-10 mins. List 
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THE new a.m. /f.m. tuner, just released by 
Grundig Limited, employs twelve valves and 

fifteen semi -conductors in its circuit, providing a.m. 
coverage from 510kc /s to 1,620kc /s and f.m. 
coverage from 87Mc /s to 104Mc /s. The circuit 
features switchable automatic frequency control 
and a stereo decoder stage on f.m., and switch - 
able bandwidth selection on a.m. Several other 
worthwhile facilities are provided. 

Finished in a smart teak case, the tuner (model 
RT50) comes from Grundig (Great Britain) Limi- 
ted, 40 Newlands Park, Sydenham, London. 
S.E.26. 

The Grund:g a.m.jf.m. tuner model RT50. 

Automatic Record Changer 

'FILE model 3000LM is a new automatic record 
changer produced by Garrard Engineering 

Limited. This deck will take up to eight records 
of various sizes at four speeds, but it can also be 
used as a single play deck, when the record spindle 
is replaced by a special short spindle, supplied 
with each deck. 

Another feature of Garrard's new changer, is 
the low mass pick -up arm incorporated into the 
design. This design technique eliminates the mass 
and resonance of the pick -up arm, thus ensuring 

77 

that the best possible performance is obtained 
from the pick -up cartridge. Reduced record wear is 
also achieved through this arrangement. 

The manufacturers of the 3000LM record 
changer are Garrard Engineering Limited, New- 
castle Street, Swindon. 

This is the 3000LM record changer made by Garrard. 

100,000 S1 /V Multimeter 

A NEW multimeter from Taylor's has a sensi- 
tivity of 100.000f1 /V. This instrument -the 

model 101 -should find many applications in 
radio and television servicing and in transistor 
circuit measurements. In many applications, the 
model 101 can be used in place of a valve volt- 
meter, but without the inconvenience of zero drift, 
valve replacement, and a.c. supply connections 
inherent in valve voltmeters. The instrument incor- 
porates a rugged 7 /LA centre pole movement which 
features a mirror arc on the scale to assist 
readings. 

Ranges of the 101 include a 10µA range and 
resistance measurements to 200M11. The manufac- 
turers of this instrument are Taylor Electrit"al 
Instruments Limited, Montrose Avenue, Slough, 
Buckinghamshire. 

The model 101 multimeter from Taylor Limited. 
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7- Transistor Portable 

RECENTLY introduced into the range of Bush 
radios is the TR112 transistor portable. This 

receiver covers the long and medium wave bands 
and provides a power output of 300mW through a 

bin. x 4in. elliptical loudspeaker. 
The 7-transistor circuit has an average power 

consumption of 20mA which is supplied by the 
usual 9V battery. Tone control is provided and 
wave band selection is accomplished by push- 
button switches. 

The wooden cabinet is covered mainly in calf 
vynide material with walnut veneer end panels. 
Bush Radio, Power Road, Chiswick, London, W.4, 
make the TR112, which costs 21 guineas. 

This new 7- transistor portable joins the range of Bush 

radios. 

14W Amplifier 

TECHNICAL SUPPLIERS LIMITED have 
announced a new 14W high fidelity amplifier 

available either ready assembled or in kit form. 
The amplifier which is known as the B.H. High 
Fidelity 14, offers separate mixing facilities and 
full range bass and treble cut and lift controls. As 
a kit, the amplifier sells for nine guineas; manu- 
factured and fully tested it costs eleven guineas. 

Three or 15í2 outputs are provided and with an 
input sensitivity of 5 and 40mV respectively, 14W 
output is obtained. Frequency response is 30c /s 
to 16kc /s ± 2dB at 10W output. 

Technical Suppliers Limited, Hudson House, 63 
Goldhawk Road, London, W.12 are the makers of 
this amplifier. 

T.S.L.'s new 14W amplifier. 

Trade Note Correction 

We wish to bring to the attention of readers the 
fact that the lrongate (M.O.) Company Limited are 
the sole U.K. stockists of the transistor tester 
featured in the Trade News page of the March 
issue, and not as stated in that item, the manufac- 
turers of this equipment. 

A Simple 2 -stage Amplifier 
-continued from page 67 

of the chassis, as revealed by the broken -line in 

Fig. 2, and the connecting leads are directed 
through grommets to the various circuits under- 
neath the chassis. 

The smoothing and filter electrolytics on the h.t. 
line comprise two dual units C9 /10 and C4/6. 
These are of the metal case variety and are 
mounted by clips on the top of the chassis, with 
chassis cut -outs to allow connection to the tags. 
The bridge rectifier is clamped on to the chassis to 
balance with C9 /10. 

The speaker circuit is terminated at a two -point 
socket, but if preferred the speaker leads may be 
soldered directly into the circuit. Note that nega- 
tive feedback will occur only when the " earth" 
and feedback connections on the secondary of the 
output transformer are correctly phased. If the 
connections are the wrong way round positive 
feedback will take place. This is exhibited by very 
bad instability which is completely uncontrollable. 
Should this happen, the black inner conductor of 

the screened negative feedback cable and the 
chassis connection to the speaker socket should be 
reversed. 

Provided the layout is adhered to there should 
be no problems in getting the amplifier to work 
correctly. For full output the amplifier requires in 
the order of 400mV of input signal, and this is 
readily available from a crystal or ceramic type of 
pickup. 111 

ECLL800 Audio Valve 

THIS new valve used in the " 7-20" Stereo 
Amplifier which was described in the March 

issue of PRACTICAL WIRELESS, consists of a triode 
and two power pentodes within one envelope and 
has a noval (B9A) base. 

Developed and manufactured by Standard Elec- 
tric Lorenz A.G., West Germany, the ECLL800 is 
now available in the U.K. from Messrs Lugton 
and Co., 209 -212 Tottenham Court Road, London 
W.I. 
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NOW! ANOTHER PURCHASE of the year's keenest 

TAPE RECORDER BARGAIN! 
A 24 gum. 'tape Recorder odered al 
the bargain price of only 15 gas. plus 
10 /- can. Supplied in 3 Units already 
wired and tested. A modern Circuit 
for quality recording from Mike, Gram 
or Radio, using latest B.B.R. Twin 
Track Monerdeck Type TIP/. Maglo -eye 
recording Indicator. Ext. epkr., switch 
super -Impose and straight- through 
amplifier facilities, etc. 
Valve line up EF88, ECL82, EM84, 
EZOII and Silicon Diode. 

2 tone Cabinet 
8úe 14' x 10I 

pta7 £3.1 U.0 + 51- Carr. 
Wired Amplifier immolate with 4- Valves, £á.12.g front Panel, Knobs + 3/8 Carr. 

B.O.R. Monsrdeck Type T.0.2 £7.7.O + 4/8 
Aesessories-Mike, Tape, Screened £1.0.0 Lead Plugs, etc. + 21- Carr, 
COMPLETE KIT comprising Items 15 one. above + 101 - Cars. 

Leaflet. circuit., instructiona, 2 - poet free. 

NEW BRITISH RECORDING TAPE 
Famous Manufacturer. Bulk purchase, genuine recommended Tape Bargain. 
Unconditional Guarantee. Fitted Leader A Stop Foils (except liai. 

Standard (PVC base) Long Play (P.V.C. base) D'ble Play (Mylar bene) 
3in. 150ft. 8/9 2251t. 4/9 300ft. 818 
51n. 600ft. 11/8 900ft. 15/- 1800ft. 26/- 

Olin. 850ft. 1418 1200ft. 17/8 1800ft. 32/6 
71n. 1200ft. 17/6 1800ft. 2616 240011. 42/6 

Pouf sad Packing -3in. Reels, 8d. Ewa additional Reel, 3d. 
4fe. a 7M. Reels 1/-- Rasa additional Reel, lid. 

EMPTY TAPE REELS (Plastic): lia. 118, 41m B / -. Ola. 5/ -, 55 in. O / -. 7m. 2/3 
PLASTIC REEL CONTAINERS (Casettes): Sin. 1/8, 51u. 1/9, 5 }m. 2 /.. 71n. 2/3 

Condenuerrlllver Mica. All values 
2pF to 1,000pF, N. each. Dittos 
Ceramics 9d. Tub. 450V T.C.C. etc 
0.001 inFd to 0.01 and 0.1/310V: 
94. 0.02- 0.1/600V., 1 / , 0.25 Hunt, 
1/8. 0.5 T.C.C. 1/9, etc. etc. Close 
Tot. 2 /Misse -10% 6pF.500pF 8d. 
600- S,000pF, 1 /-, 1% 2p2.- 100pF, 
9d. 100pP- 500pF, 114. 676pF, 
5,000pF, 1 /O. Resttort -Fail 
Range 10 ohms -10 meg. Ohms 20% 
} and 5W, 8d 1W, 5d. (Midget 
type modern rating) 1W, Sd., 2W, 
414 $i -Slab, 5% 1W. 4W. et (100 
obme.1 meg). Other values 9d. 
1% 1W, 1/8, etc., etc. 

Volume Controls--5K.1 Meg. ohms, 
3)q. Spindles. Morganite Midget 
Type 11m. ¿lam. Guar. 1 year. 
LOG or LIN ratios less Bw. 8 / -. 
DP. Ow. 4/8. Twin Stereo lep Bw. 
6/6. DP. 4w. Sl-. 2Poeia& te odn. 

SPECIAL BARGAIN 
} Meg. VOL. Controls DP. Bw. r Patted spindle. Famous Mfrs. 

4 for 10/ -, post free. 

JASON PM TUNER UNITS. 
Designer -approved kits of parte. 
FMT1, 6 gus. 4 valves, 20/ -, 
FHT2, 27. 5 valves, 35/-- JTV 
MERCURY 10 Ens. JTV2 813.19.6. 
4 valve., 98/6. NNW JASON PM 
HANDBOOK, 2/0. 48 hr. Align- 
ment Services, 7/8. P. A P. 2/4. 

TRIMMERS. Canmle (Compression 
Type)-3OpF, 50pF, 70pF, 94; 100pF 
150pF, 118; 260pF, 1 /8; 800pF, 119 
PHILIPS. Bee Hive Type (cups. ai 
epcced)- 2.8pF, 1/ -; 3 -30pF, 1/- 
KNOBS-Modern Continental types. 
Brown or Ivory with (Sold Ring 
1- dim, ed. each; 1r, 1/- each 
Brown or Ivory with Gold Centre 
]" dia., 10d. each; ir, 1/8 epoh. 
LARGE SELECTION AVAILABLE 
METAL RECTIFIERS. OTC Types - 
RHI, 4/9; RM2, 6/8; 11148, 718 
RMS. 16 / -; RHO, 81 / -; RM4B, 17/8 

TUB- ELECTROLYTICS -CAN 
25 /85v. 60 /12v. 1/9; 8 +8/400,, 4/6 
60150.. 100 /195v, 21 -;32 +82/276,, 4/ 
8/400v. 4/850v. 2 /8; 60180/360x. 6/0 
16+ 181460,. 5/6; 60/260/275,. 12/6 
39 82/460e. B /6;100 + 200/875e. 12/ 

RECORD PLAYER 
CABINETS 69/6 Carr. A lase. 5/. 

Contemporary style, renne covered cabinet 
In two -tone maroon and cream. Size 16 ' x 
141' s 85, fitted with au accessories including 
Witte board and Vmalr fret. Space available 
for all modern amplifiers and auto -changer. 
'tas Uncut record payer mouotlog 
board 141" x 12I supplied. 
2 -VALVE 2 WATT AMPLIFIER. 
EZ80 and Twin stage BOL82 with 
vol. and neg. feedback tons control. 
A.C. 200/250V with knobe etc., ready 
wired to lit above cabinet. 52.17.8. 
P. & P.1/6. r x 4' Speaker and trans., 
22/ -. P. & P. 2 /.. 
COMPLETE R /PLAYER KIT. As 
Ma BEE BEE ÚA14 Uoit, New Bargain. 
Pelee Now Only 411.10.0. 7/6 can - 
Double wound mains Tir, no live chassie( 

TYGAN FRET (Canteen. pat.), 12 x 
12in. 2 / -; 18 x 18in. 8/ -; 12 x 241n. 
4/ -, etc. 
EXPANDED ANODISED METAL 
Attractive gilt finish * m. x 4 In. 
diamond mesh 4/6 .q ft. Multiples of 
610- curt. Max. ate 4 ft. x gat., 47/8, 
plus caer. 
ENAMELLED COPPER WIRE - 
51b. mete 140.20g. 2/6; 220 -28g, 91-; 
30g -S4g, 8/9; 3Og -38g, 4/3; 39g-40g, 
415. etc. 
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MULLARD 1e3 -3" HI -FI AMP- 
LIFIER. 3 VALVES 3 WATT 

3 ohm and 16 ohm Output. 
A really first-claw Amplifier 
giving 141.51 quality at 
reasonable cost. Mullard'e 
latest circuit. Valve line op: 
EFo6, EL84, EZ81. Extra HT 

Land 
LT available for Tuner uit addition. This Is the 

ideal companion AmpliAr Isr 
FM toner units 

11:CIINICAL BPCIIFICATION -- 
Freq. Response: + or - 1 dB 40 0/e- 
25 Kcle. Tons controls: Max. Treble Cot 

12 OB al lu Kea. Mac. Base Boost 14 dB at 80 els. Sensitivity: 100 My 
for 3 w. output. Output Putts! (at 400 cis): 3 w. at 1% total harmonic 
distortion. Hum and Noise Level: At least 70 dB below 3 w. 
COMPLETE KIT (incl. valves, au 
components wiring diagram and Bronze Escutcheon, Printed Vol. 
special quality sectional Output Treble. Bass, On-OS, euppNM with 
Trans.). Egli. Pelee ¿6.19.8. Carr. each Kit. 
4/8. Complete wired and tested, Recommended Speakers -WB, RP 
8 gas. Wired power 0/1" socket and 1018, 24.7.8- Guo,imane AXIOM 
additional smoothing for Tuner 10, 38.6.0. lin. AXIETTE 26.1.0 or 
Unit, 10/8 extra. AUDIOM 51, 28.10.0. 

DE -LUXE 

RECORD 

PLAYER 

KIT 

Incorporating l;W 
4 Sp Garrard 
Auto-Slim unit and ?dullard latest 
3 w. amplifier (ECL 86 and EZ 80), 
vol., bees and treble control., with 
b' x 5' 10,000 line speaker. 
Contemporary styled 2 -tone cabinet, 
charcoal -grey and oft -white with 
matching blue relief. else 175 o 16' 

tl " 
COMPLETE KIT £13.19.6 Carr. and ins, 10s. 
Cat. A Coast. details 2/8 (tree with kit). 
BARGAINS - 4-SP. PLAYER UNITS 
Single Players . core. 3/6 
E.M.I. Stereo /Mono 25.10.0 
E.M.I. Junior "985" 23.7.8 
Auto-chanson earn. 5/. 
ESE UA10 28.18.8 
BeR UA14 28.10,0 
GARRARD Autoslim 28.18.8 

TRANSISTOR 
COMPONENTS 

Midget 1.F'.'e -406 Kale )pio. 
diem. 5/3 

Ose. Call M. A L.W. 6/9 
Midget Driver Tram 3.5:1 6/6 
Midget Output Trans. Palk. 

Pull-8 ohms 6 
Meek Condenaen-Midget Type 
1 mfdr50 mid. ea. 1/9, 100 mid. 
B / -, 12V. 
Condensen 160 v. wonting: 
.01 mfd., .02 mfd, .03 mad., 
.04 mfd. Bd.; .05 mid., .1 mfd., 1/- 
26 mfd., 1/8; .6 mfd., 1 /6. Ste. 
Midget Tuning Oondensen. J.B. 
"OO" 208 pF and 176 pF, 8/6. 
ditto with trimmers, 9/8. J.B. 
220pF and 105pF conc, slow 
motion 10/8. 865pF single 7/6. 
Sub. Min. fin. Dilemla 100 pF, 
300p,, 500pP, 7/- each. 
FERRITE AERIALS. 2L & I.*. 
car aerial coil 9/3, .. 

Midget Vol. Control with gins. 
control knob, 5 K /ohms, with 
switch 4/9; Ditto lees switch 31B 
Speakers: P.M.: lin. Plessey 76 
ohms 15 /8. 211n. Continental 8 
ohms, 13/8. 7 x 4in. Plessey 35 
ohms. 23/6. 
Ear Plug Phones-Min. Con- 
tinental type aft. lead, lack plug 
and socket. High Imp., 81, Low 
Imp., 7/6. 
Brand New, Mfrs. let grade. 
1 0C44 A 2 0046, 16/6. 1 0081D 
A 2 0001, 15/8. All above and 
OA81, 88/8 Post Free. 

7 VALVE AM /FM RADIOGRAM CHASSIS 
Valve line -up ECC86, ECH81, EF88, 
EABO80, EL84, EM81, 57E0, 
Three Waveband and Switched Gram 
positions. Med. 200 -050 m Long 
1,000.2,000 in. VHF/FM 88 -95 Mc /s. 
Philip Continental Tuning Insert with 
permeability tuning on FM and com- 
bined AM/FM IF transformers 460 
Kc /s and 10.7 Me/a. Dust core tuning 
all coils. Latest circuitry Including 
AVC and Neg. Feedback. Three watt 
output. Sensitivity and reproduction 
of a very high standard. Chassis size 
131 x 61in. Height 71in. Edge illumnated 

glass dial 111 x 311n. 
Vertical pointer. Horizontal station names. Gold on brown background. 
A.C. 200/250v. operation. Magic -eye tuning. Oct. diagram now available. 

Aligned and tested ready for use £13.10.0 Carr. & Ins. 7/6 
Complete with 4 Knobs- walnut or Ivory to choice. Indoor FM aerial 3/8 extra. 
a ohm P.M. Speaker only required. Recommended Quality Speakers 1O1n. 
Elac 11/10, 80 / -; 181 x 81n. E.M.1. "Fidelity", 37/6; 12in. R.A. with concentric 
Tweeter, 42 /8. Carr. 216. 

BONDACOUST Speaker Cabinet Acoustic Wadding (1 in. thick approx.) 1210 
wide, any length cut, 1/8 ft., 4/- yd. TINNED COPPER WIRE. 1622g- 
2/S }lb. ERBIN MULTICORE BOLDER. 60/40 4d. per yard. Cartons 5/8 etc. 

We manufacture all types Radio Mains Trend., Chokes, Quality 0/P Tram.. etc Enqulrle. Invited for Specials. Prototypes for small produotien rama. Quotations 
by return. Send for detailed bargain lists, 3d. stamp. 

RADIO COMPONENT SPECIALISTS 
70 Brigid/Yak Rd., Thornton Heath, Surrey. Hoerr: 9 a0.41 !sm, 1 p.m. Wed. 
THO 8188. Terms C.W,O. er C.O.D. Pew mad PMisg aP Y 4 le. Bd-; 1 Y. 1/3; 3 0. 
2/8; 6 It. 2/9; e lb. Sid. 
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SAVE THOSE BATTERIES 
WITH THE 

"Pee -Pee Battery Eliminator" 
Now vcn can run your transistor portable !mho, reecord 
player, amplifier etc., direct ert trom A O maths. This soinpast 
unit reidaves PPS PP1 PP 1-11-19. etr. is volt batteries. Ince 
35/, P 8 lr. 2/9. Also available -Pee-Pee" 'Fain Pack l for 
equipment requiring t o separate y volt outputs. Price 42/6. 
P. & 1'. 2/a Special adaptor available for sets using 4i volt 
type barter /6 entra_ 

LISTEN TO THE WORLD on TELSTAR our I -VALVE 
SHORT WAVE RADIO 
Receives speech and music 
fr mil all over the world Pru=e 

valve uri one coil 
ariv, , lini* -ill 10:1 metros. Can 
be es tcndr'i to cover 10 -100 
met -r' -. Can be converted to 
or v,rlr.' and all -mains 
speaker use. 'rotai [Wilding 
Cost, 35/_ p. & P. 

THE R.C.S. PERSONAL SET 
For Private Listening 

An amaainr little set with hails -In 
ferrite rod aerial brining in medium wave 
at wonderful volume. Sturdy case. 
Size only 21 , i,i s lin. Fits into the 
palm of the hand. Drilled chassis colour 
coded for easy assembly. Total Building 
( o is tindud!ns earpiece) 30/P. L P. 

R.C.S. CRYSTAL RECEIVER 
Covering medium wave band. Weal for the 
beginner! All components in- 8 Cluding case. 
(Suitable headphones 9/61. Fastly f.,ncrr red to 
1- transistor or 2-stage tinny tr r' ceiesr. 

All parts uruilabte srparatelu. .Scsv! 
ni 

S.A.E.:sr 'r, e layout Plenen 
and parts lists nt'ag] !hr ahn rr :,,,. 

R.C.S. PRODUCTS (RADIO) LTD. 
II Oliver Rd., London, E.I7. (Mail Order only) 

Export Trade enquiries invited 

May, 1964 

Anatomy of a 

Superior 

Soldering Iron 
The Solon range of electric solder- 

ing irons includes 15 and 25 watt 

models for radio, TV and electronic 

equipment; 65 watt models for 

household and workshop use. Larger 

rodels upto240 watt also available. 

Select a 

6 ft. flexible 

lead with 

r , cordgrip 

IT'= 

Heats up 

;. from cold 

i 
4,811 in 22 mins. 

OLOk 
TRADE MARK 

Used in industry for over 30 years 

Obtainable from your usual radio or electrical supplier 

Will give 

a lifetime 

of service 

25 watt 

model for 

radio work 

Heat 

concentrated 

in bit 

THE 

PEMBRIDGE 

COLLEGE 

OF ELECTRONICS 

PROVIDES TRAINING 

IN RADIO 

AND TELEVISION 

13,40E 

FULL -TIME COLLEGE COURSE 

IN RADIO AND TELEVISION 
Our Course has now been extended to sixteen months' 
duration to include theoretical and practical instruction 
on transistor television receivers, U.H.F. television re- 
ceivers and colour television. 
Next course commences 2nd September, 1964. 

This Course is recognised by the Radio Trades 
Examination Board (R.T.E.B.) for the Radio and 
Television Servicing Certificate examinations. 
Provides excellent practical experience on valve 
and transistor radio receivers and all well -known 
makes of television receivers. 

To: 
The Pembridge College of Electronics (Dept. P11) 

34a Hereford Road, London, W.2. 

Please send, without obligation, details of the 
Full -time Course in Radio and Television. 

Name 

Address 

C3+n 
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A New Build -and -Learn Series -3 

The "JUNIOR" Crystal + 1 
This series of receivers was designed primarily to give practical aid to 
students at an Evening Class. The circuits are unusual, but not novel. The 
final stage receiver is much more sensitive than most two transistor 
receivers, but is not more difficult to build. 

The text is written for the young beginner and naturally more advanced 
readers will find some of the information superfluous. The author is sure that 
any beginner will be able to make this radio as a result of this article. 

CONTINUED FROM PAGE 1181 OF THE APRIL ISSUE 

IT may seem odd that having described in last 
month's issue, how to make the 0C44 transistor 
Trl operate as an a.f. amplifier, we should now 

convert it to an r.f. amplifier! Actually in the final 
version of this receiver it acts as both! This is 
known as reflexing and since the circuit for this 
arrangement is rather difficult for the beginner to 
understand we are building it bit by bit and testing 
at each stage. 

Fig. 9 shows the next modification with all 
wiring. The following wires (see Fig. 8) are 
removed or altered: 

BY E. V. KING 

1. Disconnect from the phones the Lead which 
goes to R4. Connect this lead to the switch 
SI. 

2. Remove entirely the other phone lead. 
3. Remove both ends of the coil L2 (plastic - 

covered leads), then connect the knotted end 
to tag "C" and the other end to tag "D". 

4. Disconnect from the base of Tr the lead 
which goes to Dl. Connect this lead to one 
phone terminal. 

5. Connect the other phone termiral to the 
rotor of VC1. 

Temporary 
testing aerial 

Fig. 9(a): The crystal circuit modified 
Cl to use the 0C44 transistor as an r.f. 150pF 

amplifier. 

9V 
battery 

VC 
tuning 

9V 
Battery 

Ferrite rod 

Ferrite 
rod 

D 

Fig. 9(6): The modified wiring diagram. 
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6. Connect C3 (150pF) between the collector 
of the transistor and the red end of the 
diode. 

7. Join coil tag " C " to the base of the 
transistor. 

8. Join coil tag " D " to the junction of R1, 
R2 and C2 (at tag T). 

Testing the R.F. Amplifier 
The circuit is now as in Fig. 9 (without L4) and 

the wiring should all be carefully checked. The 
aerial is placed on tag " A ", the lead earth on 
tag " B " and the ferrite rod moved almost 
completely out of the coil. The Light Programme 
should now be heard, heavily damped over most 
of the scale. If the aerial is removed from Cl 
the station will be very weak but should be 
tunable with the ferrite rod positioned midway in 
the coil. 

The r.f. choke L4 is next made and temporarily 
connected. 

Making the R.F. Choke 

An ordinary ;in. coil former with dust -iron slugs 
is required. Four pieces of }in. rubber tube are 
then cut as shown in Fig. 10 and they are slid over 
the former to make slots. Some fine wire, the 
gauge of which is not critical, is then wound on, 
all in one direction. so that every slot has exactly 
200 turns in it. if there is room in the slots it is 

advantageous to put on 300 turns but the number 
of turns in each slot must be the same. The ends 
of the wires are scraped clean and taken to tags 
which are conveniently fitted to screws used for 
fixing the choke. 

Fitting and Testing the Choke 

The receiver is . working as explained with the 
circuit of Fig. 9. The r.f. choke is now wired 
temporarily between the red end of the diode and 
the rotor of the tuning capacitor. The volume of 
the receiver will now be as loud as it was when 
the 0C44 transistor was employed as an a.f. 
amplifier. Tuning will be sharp and adequate. 
Only in very strong signal areas, however, will the 
receiver work without an aerial. 

The choke is now fitted carefully, using tags U 
and V. This will automatically put it in circuit 
if the coil ends go also to these tags. 

Combined A.F. and R.F. Amplifier 
The next stage in the development of this 

receiver is the conversion to " reflex operation ". 

1,4* coil former Rubber tubing rings 

12 
s 

4 slots 
each 

approx. 
346 Wde 

May, 1964 

(above): The reflexed circuit (long waves 
only) with reaction. 

Fig. 1l b (below): The wiring of the regenerative receiver. 

Slug Rubber tubing rings 

200 to 
300 turns 
of approx. 
40 s.w.g. 
s.s,c wire 
in each 
slot 

Fig. 10: Winding details of the r.f. choke, L4. 

This means that the transistor 
Trl will function as an r.f. 
amplifier as well as an a.f. ampli- 
fier. 

The operative circuit will be 
as in Fig. 11 (except that VC2 
and L3 will not initially be con- 
nected. LI tunes to the desired 
station; it is transformer -coupled 
to L2 which feeds r.f. into the 
0C44 transistor. The amplified 
r.f. is "choked" off by R4 and the 
phone windings (these act as a 
r.f. choke) and is thus forced 
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PCR COMMUNICATION 
RECEIVERS 

Menulaci ui eu by Pye and 
Philips. one si the Army's 
most versatile and sensitive 
sets. RF stage and 2 01 11.1 using 
6 British I.O. type valves. Large 
180 degrees Illuminated and 
Calibrated Dial. Flywheel 
tuning with locking device. 
Aerial trimmer. Tone and 
volume controls. Band switch 
from panel lacks for speaker or 
phones. In black metal case 
size 17'L x 8'11 x 10'D. Mu,lei 
PCR2 covers 6-22 Mc /s, 200 -550 
metres and 850 -2,000 metres. 
25.19.6. 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 
receiver aerial tested before 
despatch. Add 10/6 carr. Both 
types used, but excellent con- 
dition. Designed Lo operate 
from bulky external power 
supply, but any set can be fitted 
with BRAND NEW COMPO- 
NENTS INTERNAL PACK for 
200 /250 v. A.C. at extra cost of 
82. S.A.E. for illustrated leaflet. 

TEST METERS FOR EVERY PURPOSE & POCKET 

2,000 O.P.V. MODE.1. TP -10 
Reads A.C. & D.C. Volts up to 
1,000: D.C. Current to 500 mA; 
Resistance to 1 Meg: Capaci- 
tance to 1µF; Decibels Isom -20 
to 436: Output jade for Audio 
Measurements. Size 3i x 5in. 
x loin. 

£3.19.6 

20.000 O.P.V. MODEL TP-IS. 
Reads voltage up to 1,000 D.C. 
at 20,000 ohms per volt and A.C. 
at 10,000 O.P.V.: D.C. Current to 
500mA; Resistance to 10 Megs.; 
Capacitance to 0.lyF; Decibels 
from -20 to +36. Size 3iln. x 
5110. x 1110. 

25.19.6 

30,000 O.P.V. MODEL 500. Volts 
to 1,000; D.C. at 30,000 O.P.V. 
A.C. at 20000; 12 Amps D.C. 
Current; 60 Megs Resistance; 
-20 to +56 dBe; Internal 
buzzer short circuit warning. 
Size 3'l1,ln. x 6 °l in. x 2I1n. 

88.19.6 

All New Stock, with leads, prods and internal batteries, 6 months' guarantee backed by full 
service facilities. Details S.A.E. 

DOUBLE BEA11 OSCILLOSCOPE TUBES, TYPE CV -1500. 
Equivalent to COSSOR 09D (as used in Oscilloscopes by Cossor 339 
series) and Hartley & Erskine (13 series). Listed £12. BRAND 
NEW IN MAKER'S CRATES. ONLY 25/- (carriage 5/ -). 
LAVOIE UHF WAVEMETER MODEL 105. Coverage 375/ 
725 Mc /s. Complete with correct Calibration Chart. First -class 
condition. Battery operated and portable. size 11 x 8 x 70n. 
ONLY 23.19.6 (carriage 7/6). 
AMERICAN DESK TELEPHONE, complete with handset. 
Non -dial type but has internal bell. Ideal for extension or inter- 
com. BRAND NEW. ONLY 30 /- (post 4/ -). 
ACOS 39/1 STICK MIKE with screened lead and table stand. 
ONLY 32/6 post I/61. 
CRYSTAL. DESK MIKE with screened lead and built -in stand. 
ONLY 15/- (post 1/6). 
PORTABLE A.C. VOLTMETER. First Grade Moving Iron 
with 61n. Mirror Scale. Reads up to 150 volts A.C. 400 and 1200- 
2400 cycles. In substantial oak case with removable lid. Overall 
size 84 x 8+ x Shin. BRAND NEW. ONLY Pb. 
COSSOR TYPE 1085 DOUBLE BEAM OSCILLOSCOPES. 
A few only of these modern scopes. overhauled and in perfect 
order. ONLY 845. Further details on request. 
SPRAGUE CONDENSERS. Metal cased, wire end. New 0.01 
mid. 1,000 volt, and 0.1 mfd. 600 volt, 7/6 per dozen. Special quotes 
for quantities. 
It VOLTS AMERICAN DYNAMOTORS. Deliver 220 volts at 
100 rnA. Size S1fn. x 38ín. diameter. ideal for running Electric 
Shaver etc. for Car Battery. ONLY 32/6 (Post 2/6). 
20 /- CONSTRUCTOR'S PARCEL. Assorted colours wiring wire, 
solder, resistors, condensers, volume controls, tag panel. ALL 
NEW (post 2/8). 
RESISTORS. 100 assorted values our choice. NEW. 7/6. 
CONDENSERS. 100 assorted mica and sllvermica. NEW, 10 / , 

TRANSISTORISED 
INSULATION TESTERS 

Size 7ín, x 4lin. x 41n. 

LY 
S.A.E. for Illustrated detaiONls. £17.10.0 

The latest technique for 
checking insulation of 
electrical circuits, ap- 
pliances and components. 
One handed operation (no 
turning of generator), a 
Transistor DC -DC con- 
verter being employed to 
supply the high potenti- 
als. Three Testing vol- 
tages, 100, 250 and 500, to 
measure up to 500 meg- 
ohms. Complete with 
leather carrying case, 
internal batteries and 
test leads. 

P.W. "CELESTE 7" RECEIVER 

TOTAL 
BUILDING 

Build this latest 
P.W. seven tran- 
sistor portable, 
as described in 
June and July 
issues. Medium 
and Long waves, 
with output of 
1 watt from large 
7 x 410. loud 
speaker. Internal 
high gain aerial 
with car aerial 
socket. All com- 
ponents sold sep- 
arately-parts 
list S.A.E. 

VARIABLE 
VOLTAGE 

TRANSFORMERS 
Fully shrouded, input 230 v. A. 
50/60 cycles, output 0 -280 v. 
2.5 amps type 85 17 6 
5 amps type £9 
10 amps type £16 10 0 
Brand new Import, fully guaran- 
teed. Immediate delivery and 
service. Illustrated details on 
request. 

BATTERY CHARGER 
6 v. or 12 v. at 3/9 amps. Fused and fitted with Ammeter and Voltage 
Selector. Louvred metal case finished attractive hammered blue. 
Ready for use with mains and output leads. ONLY 55/- (Post 3/6). 
PANEL METERS. 25 mlcroamps D.C. 2 +in. Prot- circular 59/6. 

50 mioroamps D.C. 2íin. Flush circular 59/6. 100 mioroanps D.C. 
21ín. Flush circular 39/6. 40 amps D.C. 2m. 13rol-clreular 7/8. 
300 volts A.C. 21ín. Flush circular 25/ -. 300 volts A.C. 2+In. Flush 
circular 25 /. 
TELESCOPIC AERIAL. 8 sections 30in. open, Mn. closed, with 
81n. projection. Chromium plated and Ideal for a variety of uses. 
ONLY 10 /6. 

HARRIS ELECTRONICS 
(LONDON) LTD 

138 Gray's Inn Road, London, W.C.I 
Phone TERrn nus 7937 

Please include carriage costs on all items 
(Open until 1 p.m. Saturdays). We are 2 mins. from High Holborn 

(Chancery Lane Station) and 5 mina. by Bus from King's Cross. 
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Wide -range Transistorised 

SIGNAL GENERATOR -Model 27 

Range 150 Kc /s to 350 Mc /s. 

* Accuracy better than 2% 
*Directly calibrated 
*Battery operated 
* Compact and light 

i9.12.3 
with test lead and battery. 

Post and Packing 3/6 extra. 
H.P. 48/- deposit and 27/- monthly. 

Trade and Export Enquiries Invited 

PRACTICAL WIRELESS May, 1964 

NOMBREXINSTRUMENTATION 

Wide -range Transistorised 

AUDIO GENERATOR -Model 
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 

f16.15.0 test 
complete with 

Battery 2/3. Post and Packing 3/6. 

H.P. 4 gns. deposit and 411 - monthly. 

63 

Wide -range Transistorised 
C.R. BRIDGE -Model 62 

6 Ranges: 1 SZ to 100M S2 

1pF to 100µF 
* Visual null indicator 
* Power factor check 
* Electrolytic leakage test 
* Battery operated 

f8.7.3 
including battery. 

Post and Packing 3/6 extra. 
H.P. 40/- deposit and 24/- monthly. 

S.A.E. for full technical leaflets 

NOMBREX LTD. Dvirsuze77 
ESTUARY HOUSE, CAMPERDOWN TERRACE 

EXMOUTH, DEVON. Phone: 3515. 

VALVES 

.SAME, DAYSF.RJ'ICE 
NEW! TESTED! GUARANTEED 

SETS ÁF96 DF948, 54.3 '4L96 
F91, DF91. DK91, DL92. DL94 Set of 4 tor 15/- 

4 for 23/8 

6SL7GT 5/6 DAC32 8/3 ECL82 7/- 
1D5GT 8 6SN7GT 3/9 DAF91 3/9 ECL86 9/- 
1H5GT 8/3 6U4GT 9/8 DAF96 8/- EF39 3/9 
1N5 8/- 

4/9 
6VBG 
6V6GT 

3/9 
6/6 

DCC90 
DF33 

6/9 
8/- 

EF'41 
EF42 

6/6 
4/6 

DF91 2/8 EF80 4/3 
14 2%e 6X5GT 5%8 DF96 61- EF85 5/- 
1U5 5/- 7B7 8/- DH76 3/6 EFd6 8/3 

DH77 3/6 EF89 4l- 
3p4 4/1Ó 7C6 7Ì8 DK32 8/- EF91 2/9 
3S4 

5/8 7S7 12/9 
13591 
DK92 

4/9 
6/9 

EF92 
EL33 

2/6 
7/6 

5U40 418 DK96 6/8 EL41 7/3 
5Y3GT 5/- 1ÓC2 12/3 DL33 7/3 EL42 7/9 
5Z4G 71- 10F9 10/- DIAS 6/9 ELM 4/9 
6A8G 5/8 12AT6 4/3 DL92 4/9 EM34 7/11 
6AL5 2/- 12AT77 3/9 DL94 5/6 EM80 6/9 
6AQ5 8/- 12AU7 4/9 DL96 8/- EM81 7/9 
6AT8 3/8 12AX7 4/9 EABC80 5/3 EM84 813 
6BA6 81- 12K7GT 4/3 EAF42 81- EM87 8/9 
6BE6 5/3 12KSGT 8/9 EB91 2l- EY51 6/- 
6BG6G 12/8 12Q7GT 4/3 EBC33 5/- EY84 71- 
6BH6 5/- 19BG60 13/6 EBC41 7/3 EY86 5/6 
6BJ8 5/6 20F2 111- EBC81 5/9 EZ40 5/6 
6CD6G 26/6 20P4 12/8 EBF80 5/6 EZ41 7/6 

6F13 9 20P5 
25L6GT 

14/9 
5/9 

EBF83 
EBF89 

7/9 
6/- 

EZ80 
EZ81 

4/- 
4/6 

6F14 9/- 25U4GT 10/6 EBL21 8/3 GZ32 8/6 
6F15 88 30L15 8/8 ECC40 7/6 KT32 5/- 
6K7G 1/8 30PL1 8/- ECC81 3/9 KT61 7/6 
6K7GT 4/- 30PL13 91- ECC82 4/9 KT63 3/9 

30PL14 12/3 ECC83 7/- KTW61 4/9 
86S 6T 7/8 35A5 14/- ECC84 6/3 MU14 51- 
6L6G 519 35L6GT 7/9 ECC85 6/3 MX40 8/6 
6LD20 5/3 35Z4GT 4/11 ECF80 6/3 N18 4/10 
BP25 6/6 AZ31 8/8 ECF82 6/3 

PC97 9 6 6P28 
6Q7G 

9/6 
4/9 CCH35 1813 

ECH35 
ECH42 

6/- 
8/3 PCC84 

7/6 

6Q7GT 7/9 CL33 9/6 ECH81 8/- PCC85 6/9 
6R7GT 9/6 CY1 12/8 ECL80 6/3 PCC89 8/- 

READERS RADIO 
24 COLBERG PLACE, STAMFORD HILT. 
LONDON N.16 STA. 4587 

MEW 5/9 
PCF82 6/9 
PCF84 8/- 
POF83 8l- 
POD06 14/- 
PCL82 618 
PCL83 9/- 
PCL84 8/6 
PCL&5 8/8 
PEN4DD 

19/6 
PENA4 6/6 
PENB4 17/6 
PEN36C 8/- 
PEN383 9/6 
PL3d 8/9 
PL81 71- 
PL82 5/6 
PL83 5/8 
PL84 5/9 
PX4 9/- 
PX25 7/9 
PY32 9/- 
PY33 91- 
PY80 5/3 
PYB1 5/9 
PY82 4/9 
PY83 5/9 
PY88 7/9 
R17 
TDD4 17/9 
TH21C 9/6 
TH233 5/9 

Ú25 SÌ8 

U47 18//6 
U50 4/6 X109 

Ú191 6Ì8 
U281 8/6 

U291 1 9/9- 
U404 5/9 
U801 15/9 
UAeC80 5/9 
UAF42 81- 
UBC41 6/3 
UBC81 7/3 
UBF80 8/- 
UBF89 6/9 
UBL21 9/9 
UC92 5/6 
UCC84 8/6 
UCC85 8/9 
UCF80 8/6 
UCH42 7/6 
UCH81 6/6 
UCL82 718 
UCL83 9l- 
UF41 7/3 
UF42 4/9 
UF89 6/3 
UL41 7/- 
UL44 15/- 
UL46 8/6 
UL94 6/3 
UU7 6/6 
UY21 7/9 
UY41 4/9 
UY8 
VP4B 12/6 
V P41 4/9 
VP1321 15/- 
W76 3/6 
W77 2/6 

5/6 
17/6 

Post 6d. per valve 
extra. 

Anv Parcel Insured 
Against Damage In 

Transit 6d. extra. 
Any C.O.D. Parcel 4/3 

extra. 

1964 EDITION 
RADIO AMATEUR 

HANDBOOK 
36/- Postage 216 

by A.R.R.L. 

SHORT WAVE AMATEUR 
RADIO, by 1. Schaap. 21' -. Postage 
II -. 

COLOUR TELEVISION EX- 
PLAINED, by W. A. Holm. 211 -. 
Postage le-. 

DISC RECORDING AND REPRO- 
DUCTION, by P. 1. Guy. 421 -. 
Postage I -. 

BASIC RADIO COURSE, by 1. T. 
Frye, 30 / -. Postage 1' -. 

TAPE RECORDING AND REPRO- 
DUCTION, by A. A. McWilliams. 
42' -. Postage I' -. 

RADIO & TELEVISION TEST 
INSTRUMENTS, by G. J. King. 
251-. Postage 13. 

AMATEUR RADIO CALL BOOK, 
1964, by R.S.G.B. 416. Postage 6d. 

WORLD RADIO TV HANDBOOK 
1964. 22' -. Postage 

COMPLETE CATALOGUE 1 / -. 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

19 -21 PRAED STREET. 
LONDON, W.2 
Phone: PADdington 4185 

Open 6 days 9-6 p.m. 
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through C3, where it sets up oscillations across L4, 
which may be assumed to be a very broadly tuned 
circuit. 

The r.f. signal across L4 is rectified by the 
diode D1 and generates a voltage across R3, the 
diode load resistor. L.F. audio frequency 
variations (i.e. vibrations caused by speech or 
music) can pass C4, which is of high capacity, and 
this a.f. or audio signal is fed back to the 
transistor base via the coil L2. 

The 0C44 transistor amplifies these audio 
vibrations but they cannot pass the small 
capacitor C3 and thus are fed along R4 into the 
phones. This process is known as " reflexing " 
and it gives the gain of two transistors with only 
one being actually used. 

Resistors R1 and R2 form a bias network 
splitting the battery voltage in the ratio 15:1, 
giving the coil L2 a potential of approximately 
0.5V negative relative to the positive line. This 
will give a collector current of about 2mA in the 
transistor. 

Later a feedback coil (L3) will be fitted and also 
a feedback capacitor VC2. These two components 
together will give reaction and the receiver will 
then work anywhere in the British Isles without 
an external aerial. 

Reflex Wiring (Fig. I t) 

The wiring modifications are as follows. 
1. Test the receiver as working at stage of 

Fig. 9 with the choke L4 fitted. 
2. Remove both phone wires. 
3. Remove the wire from R4 to switch SI and 

connect one from R4 to phones. 
4. Connect the other phone tag to switch Sl. 
5. Connect C4 with positive end to diode black. 
6. Connect negative end of C4 to tag "T ". 
7. Connect black of diode to R3 and other end 

of R3 to rotor of tuning capacitor VC1 or 
tag V. 

8. The choke L4 is now fitted. This is easy 
but great care is required to keep the wiring 
correct. The tags labelled U and V are 
made the choke terminals (or tags) and may 
usually be conveniently made the fixing 
screws as well. Check the wiring carefully 
with Fig. 11. 

9. Make sure the small capacitor C3 is between 
the diode side of the choke and the collector 
of the 0C44 transistor. 

Testing the Reflexing 

The receiver is fixed as before and this time the 
volume will be so great that in most places the 
Light Programme will come in at an uncomfort- 
able volume which is easily audible two yards or 
more away from good phones (reed type). The 
current taken is still only about 2mA. The tuning 
will be somewhat flat and unselective. 

The choke has an appreciable effect in this 
circuit; if wound as in the instructions all is well, 
if a purchased one is used the ordinary TV -type 
h.f. choke is not suitable and readers must specify 
that the choke is for medium and long waves only. 

WIRELESS 85 

Adding Regeneration 

When regeneration (or "reaction ") is added the 
set will work without an external aerial, the ferrite 
rod being sufficient. The tuning will be more 
selective but somewhat more difficult, since the 
variable regeneration control VC2 has some effect 
on the settings of the tuning capacitor VC1. 

For regeneration an additional coil, L3, is wound 
on the two coils already wound. This is done as 
shown in Fig. 4, stage 4. (See March issue.) The 
directions of winding are most important. 

The following wiring is then carried out: 
1. Solder aerial reaction coil L3 ends E and F 

to their respective tags. 
2. Join tag F to reaction capacitor VC2 rotor 

and tag E to tag B (battery+ line). 
3. Wire stator of VC2 to the collector of the 

0C44. 
4. Wire spare end of Cl to tag B. 
5. Inspect carefully for any shorts, especially 

between tags for anchoring the aerial coil 
connections. 

These connections are already shown in Fig. 11. 

Testing with Regeneration 

No aerial is required. Place the ferrite rod in 
the coil and switch on. Adjust VC1 so that the 
vanes are fully opened and then close VC2 until 
oscillation at audio frequency is heard. If it is 
not then something is wrong. The trouble in this 
event may be due to a poor, insensitive transistor 
or the r.f. choke L4 may be at fault. The direction 
of the coil windings is all- important. Remember, 
the aerial is directional. 

Assuming oscillations are heard, reduce the 
capacity of VC2 until they just cease. This point 
is the most sensitive and when tuning VC1 the 
reaction control VC2 must be constantly adjusted 
so that the oscillations are just on the point of 
commencing. This will take some getting used to 
as VC2 is not a volume control but a sensitivity 
control. 

The Light Programme will come in at good 
strength (say three times as loud as a crystal set 
with a long aerial), although no external aerial is 
required. 

With this station tuned in VC1 will be about 
halfway out and VC2 may be anywhere, but we 
want now to get the reaction adjusted for optimum 
ease of adjustment. This is performed as follows: 
Fully close VC1 and adjust VC2 until oscillation 
just occurs. If this occurs with VC2 nearly fully 
in all is well. On the other hand, if this control 
is opened to any great degree then one turn at a 
time must be taken off L3 (the last coil wound) 
until oscillation occurs only when VC2 is almost 
fully in. In this way the reaction adjustment will 
be found to be much finer, steadier and easier. 

The long wave section is now complete. The 
receiver should now be thoroughly tested as work- 
ing and then every wire and component should be 
laid out carefully and methodically so that further 
modifications may be carried out without any 
mishaps to the part already done. 

Some younger readers may feel that they have 
done enough for now and the unit may now. if 
desired, he housed in a plastic sandwich box and it 

will give good service in this way. 
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How the Reaction Works 

The r.f. oscillations are choked off after leaving 
the collector of the 0C44 by R4 and the phone 
windings, some pass C3 to the diode and are 
rectified but some pass through VC2 to the feed- 
back coil L3. Here, provided the coil is wound 
the correct way, magnetic coupling will feed 
additional r.f. into L2, additional, that is, to the 
r.f. being fed into L2 by LI (and the ferrite rod). 
If L3 winding direction is correct the r.f. will be 
in phase (will increase amplification), but the 
reverse is also true. The number of turns 
suggested for L3 will suit the worst 0C44 but a 
good one will probably only need five or six turns. 
The less the better as long as feedback is sufficient, 
since the less turns on L3 the less the tuning of L1 
will be affected. 

Adding Another Transistor 

The receiver is now as shown in Fig. 11. 
It is proposed now to fit a second transistor, a 

n 

b11etTt 100k ti 
prown 
0 
S C5 
1 25yF 

3.3:1 

May, 1964 

Fig. 13: The additional 
5 wiring incorporated in the 

amplified circuit. 

r.a 

this resistor. The other phone tag is left wired to 
the switch and the blue transformer wire is also 
soldered to it. The yellow lead is soldered to the 
tag marked "X" and it must be checked that this 

tag is not fouled by the capacitor 
vanes when they open. 

Ce 
001.p 

rL 
O 

Tr2 
oor cei 
0072 

15OpF 
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L3 

L 

R3 
47 

Phones 

loo 
25F 

V 

Si 

B1_ 
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Fig. 12: An amplified version of the reaction circuit. 

type OC81, as shown in Figs. 12 and 13. 
The audio frequency transformer T1 is fairly 

critical and the correct one should be obtained 
and fitted through the two holes indicated in 
Fig. 1. (Radiospares type T /T3. ratio 3.3: I.) The 
tags are soldered to a thick wire as shown in 
Fig. 2(b) -see March issue. 

Wiring the 0081 

The circuit of Fig. 12 is now to be completed, 
the new wiring being shown in Fig. 13. 

The lead from R4 to the phones is removed 
entirely and the red transformer lead attached to 

The brown lead is soldered to a 
small tag labelled "N " and is 
coupled to the switch via R5. 
From the " N " side of R5 connect 
C5 with the positive end to the 
emitter of the 0C44. Connect 
C6 across the phone terminals. 
Carefully sleeve the leads of the 
0081 and solder the emitter to the 
emitter of the 0C44, the base to 
tag " X " (yellow transformer lead) 
and the collector to the open -cir- 
cuit phone tag. Check that the 
circuit complies with Figs. 12 and 
13. 

Testing the Amplifier Circuit 

The phones and battery are re- 
connected and on test the receiver 
will now be much more powerful 
and Droitwich should be heard 
easily with the phones laid on the 
table. Remember to set the 
reaction control almost on the 
point of oscillation. If a milliam- 
meter is available the current 
should be about 8mA. but 
this is not very critical as long 

as it is not creeping up. Good volume can be 
obtained with a current of only 3mA and adjust- 
ment of this current is possible by carefully 
altering the value of RS. If it is made of lower 
resistance the current will increase, not necessarily 
with any increase in volume. Good results with 
low consumption of battery current may be 
obtained with RS at 200kí1. 

Check now that the vanes of VC2 cannot foul 
the OC81 leads. 

In the concluding part of this series next month. 
the receiver circuit will be modified, once again, to 
include medium as well as long waves in its 
caserage. 
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Waterproof heater wire 
16 yds. length, 70 watts, self regulating 
temperature control. 10 / -. post free. 

Refrigerator Thermostat 
Standard type with adjustment for all normal 
refrigerator temperatures, 7/6 plue l/- poet. 

Simmerstat Heater Regulator 
Suitable to control elements, beater, soldering 
irons and boiling rings up to 2,500 watts. 
Complete adjustable, normal price 551. each, 
special snip price 12/8. plus 1/6 postage and 
insurance. 
Pre -Amplifier. Made to /dullard design to suit 
the 10 watt amplifier, made to specification. 
New Unit. Simply needs valves. Type EF86. 
87/6 each. 
48 Beta (Receiver /Transmitter pack set). 
Unused sets complete except for crystal. 
l'acked with parte and easily re buildable into 
other gear. 19/8 each. Poet 3/, 
Battery Charger Rik Comprises 5 amp trans- 
former, 5 amp rectifier, metal case and meter 
to charge 6 or 1.2 volt batteries up to 5 amps. 
With variable charge rate. 89/6 each. Post 
and insurance, 316. 

Slain' Transformer. 250 -0 -250 at 80 mA, 
6.3 volts 5 a. (normal mains input). 12/8 each. 
Carriage 2/6. 
Output Transformer.. Standard pentode 
matching type. 4/8 each. 48/- per doz. 
Vibrator Transformer. Suitable for 6 or 1.2 
volte input. 5/9 each. 93 per doz. 
Slide Switch. Sub- minlature but dpdt. 1/6 
Itch. 18/- per doz. 
Smoothing Choke. " H, 200 mA. 516 each. 
54)- per doz. 
TV Mains Dropper. With tappings as follows: 
28 ohm, 28 ohm, 60 ohm, 60 ohm, 86 ohm. 
2/6 each. 24/- per doz. 
TV Metal Rectifier. 250 mA, 250 volte. 
11/6 each. 68 per doz. 
TV Control Panel. With two fuses, mains 
input 

t 
plug, and two 

er dortage 
adjusting screws. 

1/6 
T.C.C. or Babiller Tubular Condensers. 
.5 enf 500 v. 10 /- doz. 
.25 oaf 500 v. .. ,. 7/8 doz. 
25 mf 350 v. 8/- doe. 

.05 mf 500 v. 5/- doz. 

.01 mf 500 v, 9/- doz. 

.0001 ml 1,000 v, 5/- doz, 
Battery Charger Reetiûer- selenium 12 -15 v. 
5 amp. 9/6. 
Metal Chams- poached for Mollard 510 
Amplifier, complete with Inner screening 
sections and stove enamelled. 12 /8 set. 
Geiger Counter Tubes -20th century type, 
Type No. G24, with circuit of geiger counter, 
29/8. 

Twin Twitted Libhting riez- equivalent 
14/36, rubber insulated, cotton covered 
12/8 per 100 yard coil. 
Moving Coil Meters 
0.500 microamp, lin. flush .. 17/6 
250 -0.250 microamp, 21111. surface ,- 27/8 
750 microamp, 24in. surface .. 17/8 
5.0 -5 microamp, 24in. flush .. 17/6 
0.30 milliamp, '21in. flush .. .. 17/8 
0.100 milliamp, 24in. flush .. 15/- 
0-300 milliamp, 24in. flush .. 15/- 
0.500 milliamp, 24in. flush ., 15 /- 
Filament Transformer, 6.3 v., 14 amps., 6/8. 
.3 amp. Dropper -tappings marked 20012201 
250, 3/6. 

Output Transformer-standard pentode, 4/6. 

Neon Lamp -midget wire ended, ideal mains 
teste -, etc., 2/ -. Ex. Govt. 1/6. 
Philipe Trimmer.- 0-30pF, 1/- ea. 9/- doe, 
Heavy Duty Test Prods -red and black with 
plug -In lead attachments, 8/8. 
Install those extra points. 3.029 twin fiat 
T.R.S. cable. Big purchase enables us to eel 
this at 45/- per 100 yards, cardage 316. 
Low Resistance Head Phones. Ideal crystal 
+etc, el c., 7/6, plus 2/0. 
Cold Cathode Valve CV413. Voltage regulator 
or trigger switch -unused but ex- equipment. 
2/- each. 
Tag Panels. Ideal for constructors, experi- 
mental circuits, etc. 3 of each of 12 different 
types, 5/-. Poet. 1r6. 
Slydlok Panel Mounting Fuses with carrier, 

clop, 2/- each. 15 amp, 2/8 each. 
.1mFd 850 v. Small tubular metal cased 
condensers marte by Dnbiller. 218 per doz. 

5,000 Mfd Condensers 
12 v. w`nrkiug by Plessey. new and perfect 
2/- os ch. 18/- den. 
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GOOD COMPANION Mark III 
The 6 transistor set with the e 
transistor performance. 
Incorporating all the latest re- 
quirements. Anyone who can 
solder can make it. Many thousands 
already in use all over the count... 
Full coverage of Long and Medium 
wavebands. 
Pine looking cabinet, size 11- x 8' 
x 3'. Q.P.P. Output approx. 
750 mW. Excellent reception o. 
difficult stations like 208. 
Variable feed back gives excellco. 
tone. ONLY fá.19.6 

CABINET & PICK -UP 
Made for a ramous company 
intending to make a Batter. 
Record Player but changing their 
minds. This is an extremely fine 
looking cabinet, must have coat 
at least 1.12 to make. It is complete 
with handle and fasteners as 
illustrated. Alen included in the 
parcel is a Cosmocord pick -up 
with crystal cartridge and sapphire 
stylus. Both items new and per- 
fect. Only 19/6. plus 4/6 poet and 
insurance. 

Speaker Bargain 
12in. High- - 
fidelity lond- speaker. 
High flux 
permanent 
magnet type 
with stand- 
ard 3 ohm 
speech coll. 
Will handle 
up to 12 watts. Brand new, by famous 
maker. Price 27/6 plus 8/6 post and insurance. 

Hi -Fi Speakers 
E.M.I. Ceramic magnet 12,000 lines, size 
13 x Sin. (roughly equivalent to 12in. round 
speaker). Baas frequency 40.50 c/. Handle. 
up to 10 watts. Prise 38/6, plus 5/- carried. 
and ins. State whether 15 ohm or 3 ohm. 

Building A 'Scope 
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THIS MONTH'S SNIP 
Fluorescent Light Bargain 

Kit of parts comprising: choke, 
two lamp hrriders, starter 
holder and starter. 40 writ, 
19/6; 80 watt, 27/6. Plus 2/6 
poet and Insurance. 
The white enamelled metal 
work to make a complete 
battery fitting given FREE with every Kit 
this month. Add only carriage 5i -. 

ordered 

VALVE BARGAINS 
1DL5 4/3 6J5G 8/- 35L6GT 8/- 
104 3/0 6116 6/- 37 5/6 
2X2 3/- IIK7GT 913 501,60 10 /- 
6AC7 3)- 61170 2/- 72 816 
6B7Ú 5/- 6SA7 5/9 143 7/- 
61080 2/6 6SK7GT 4/8 660 25/- 
604 2/3 6V00 319 934 3/6 
61'.; 3/- 6(470 4/8 90114 3/. 
606 31- 6X50 4/6 16.5 5/- 
61,6G 4/- 7A7 3/- DLT4 8/8 
6F60 5/- 7117 7/8 ECF'8.2 7/6 
6060 2/6 703 10 /- 027 6/8 
6H6 3/6 7Y4 51- 11)5 7/- 
611607 1/6 126E70T 3/8 re U12 5/- 
625 7/- 1IYA4 8/- P0F'81 8/6 
6J5UT 4/- 28D7 2/3 711105 5/6 

25% discount where 12 or more valves ordered. 

MOTOR BARGAIN 
Silent running mains motor by very famous 
maker. Ideal for gramophone, tape recorde. 
tan etc., etc. 200 -250 volts, A.C.. shaded 
pull start. Size approximately 2; x '21 x lila. 
2,750 r.p.m. Spindle diameter 5/32in. Spindle 
length ¡in. Brand new guaranteed. Price, 
12/8, plus 1/- poet. 

310,. oscilloscope tube. American made 
type No. 3FP7, 6.3 v. 0.0 amp, heater, 
electrostatic deflection, brand new and 
guaranteed with circuit diagram of Scope. 
15/- each, plus 216 poet and insurance. 

Timer Kit 
Special offer of all components except meta. 
box to make mains operated Interval tinier 
`or photography etc. 12/6 plus 2/6 post. 

Transistorised Thermostat 
for controlling temperature where a very high 
order of accuracy is required- regulation in 
an egg incubator of .1% was claimed. 
Complete kit including relay and full data. 
29/8. 

ALWAYS USEFUL 
ITEMS 

Nylon Drive Cord. 5tr,. lengths, 1/e ea. 
15/- per doz. fin. Spindle Coupler with 
grub screws, 7d. e 8/- per doz. 
Trimming Tool for Transistor 1F's. 8d. 
ea. 7/- per doz. Iaeulated Spindle lin. 

polystyrene bin. length, 1/- ea. 11/- doz. 
Neon Lamp Midget type as to screw- 
drivers etc., 2/- ea. 211- doz. Ebonite 

Tubing I od for making test prods etc. 
gin. length 1/- ea. 10 /- doz. 

Beginner's Superhet 
As supplied to 
many schools 
and colleges. 
A simpl' 
basic superhet 
-easy to up. 

which 
n and 

which can be 
progressively 
Extended - 
Ideal for students -- components includ, 

valves- -metal rectifier tuning condense 
-LE. transformers, etc. In fact complet, 
superhet except speaker. Price £5 plu: 
3/- poet and insurance. Data include 
tree or sep., 1;8. 

YAXLEY SW ITCHES By return service -you need not be held op with that prototype 
or experiment. Please add 1/- postage to all switch orders. 

POLES 2 Way 3 Way 4 Way 5 Way 6 Way 7 Way 8 Way 9 Way 10 Way 11 Way 12 Wt 
1, 2/8 2/10 3/1 818 3/8 8/8 3/10 4/1 4/8 4/8 4/8 
2. 3/3 8/8 4/1 4/8 4/11 5/4 518 8/2 6/5 7/- 7/5 
3, 8111 4/8 5/2 5/9 8/5 7/- 7/8 8/3 8/8 9/6 10/1 
4. 4/6 5/4 812 71- 7/10 818 9/5 10/4 10/10 12/- 12/10 
5. 5/2 8/2 713 8/8 9/4 1014 11/3 1215 1811 14/8 1516 
6. 5/9 7/- 8/3 9/8 10/9 12/- 13/2 14/6 15/3 17/- 1813 
7. 0/5 7/10 9/4 10/9 12/3 13/8 15I1 16/7 17/6 19/6 20/11 
8, 7l- 8/8 10/4 12/- 13/8 15/4 17/- 18/8 11,/8 221- 2318 
9, 7/8 9/6 11/5 13/3 15/4 17/- 18/10 2019 21111 24/6 28/4 

10. 8l3 10/4 12/5 14/8 1619 18/8 20/9 22/10 2411 27/- 29/1 
11. 8/11 11/2 13/8 15/9 18/3 20/4 22/7 24111 211/4 29/6 31/9 
12. 918 12/- 14/8 17/- 19/8 22/- 24/8 27/- 28/- 321- 841- 

ELECTRONICS (CROYDON) LTD 
Personal shoppers to: 

266 LONDON ROAD, WEST CROYDON, SURREY 
Post orders to: 43 Silverdale Road, Eastbourne, Sussex. 
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The world -famous copper 
loaded alloy containing 5 

cores of non- corrosive 
flux, that saves the solder- 
ing iron bit. Ersin Multicore 
Solder is also available in 

high tin qualityalloys.60 40 
in 22 s.w.g. for printed 
circuits, transistors, etc. 

THE HANDY DISPENSER 

Easy to find in the 
tool box- simple to 
use. Virtually a third 
hand for tricky sold- 
ering jobs. 1, feet S- 
core 18 s.w.g. 
ERSIN MULTICORE 
SAVBIT alloy in a 

continuous coil used 
direct from free- 
standing dispenser. 

2/6 each 

PRACTICAL WIRELESS 

SAVBIT ALLOY 

saves wear on 

soldering iron bits 

SAVBIT SIZE 1 CARTON 

Contains approximately / 

feet of 18 s.w.g. SAVBIT. 
It is also sup- 
plied in 14 s.w.g. 
and 16 s.w.g. Ob- . 
tainable from ra- 1.4114 5 

dio and electrical'. 
stores. 

5/- each 

BIB WIRE STRIPPER 
AND CUTTER 

Strips insulation 
without nicking 
wire, cuts wire 
cleanly, adjust- 
able to most 
thicknesses. 
Splits extruded 
plastic twin flex. 

3/6 each 

MULTICORE SOLDERS LTD. 

MUITICORE WORKS HEMEL HEMPSTEAD - HERTS. ( BOXMOOR 3636) 

Cnnf 14 

May, 1964 

1 A \.\ 111:\\ 11 1..1 f:I ERN . \o. s. dintildr to 52 sel,, but rover 
Lü to b Niels. Tip -top condition, complete with crystal call- 
orator, valves, etc. BARGAIN FOR CALLERS ONLY. 79 /6. 
PCR -3 RECEIVERS. 3 wave bands, medium wave and 2 short 
wave, from 120 -13 metres. Good condition, tested. 8 gas. 
Carr. 101 -. A.C. mains internal power supply £2 extra. 

SILICON RECTIFIERS. Type BY1O1 (din. x fin.) will handle 260 

volts at up to 55. mA. Replaces any TV metal rectifier, BRAND 
NEW -not seconds, 716. 

AR -xS VIBRATOR PACKS. For 6V. operation. Complete with 
vibrator 5 O'L4 rectifier. NEW in original cartons. 17/8. P. & P. 2/6. 

Alt -94 SPART? VALVES. Complete Set of BRAND NEW Indivi- 
dually boxed original valves (14). 50 / -. Plus 2/6 P. & P. 

.MOVING ('OIL- lelIONt:S. Fines( quality Canadian with 
Chamois ear mutt's and leather covered headband. With lead 
and lack plug. Noise excluding, supremely comfortable. 
BRAND NEW n5 /ß. cost 1/6. 

.)IAGNE1'1(' l'OUN'l'. .'Its (ex- G.10.O.i. 4 ligures to 9,999. Coils 
50011 l'or 24V. operation. Tested. (No reset). 5/- each. P. & P. 1 /6. 
SPECIAL OFFER' hi tor 30 / -. P. & P. ,I -. 

PRECISION WIIt F. -WOUND RESISTORS manufactured by 
Alma, Rivlin, etc. Values available 2000, 1K, 2.5K, 5K, 10K, 25K, 
50K, 60K, 100K, 200K, 250K, 500K and 1M a. 1 "0-113. 0.1 % -21 -, 0.05 ", 
-1/6. Please add Post. 

l'ItTAT:\L CALIBRATOR. As used in Canadian No. 52 set. 
Incorporates twin IMc /s abd 100Ke /s crystal and a multi - 
vibrator circuit to give 10Kc /s marker pips. Requires 12V. 
1 amp. L.T. and 150V. H.T. Complete with 3 valves, circuit of 
(2 set and operational notes. BRAND NEW 17 /6. plus 2/6 P. & P. 

NI U LLAKI) lit VSTAL l'ALIBR;ATi1R. In neat grey metal cas 
9 x 7 x (.lin. Gives 1 Mc /s, 100 Kc /s, and 10 Ke /s, marker pips and 
harmonics as selected. Optional 400 c/s modulation. Complete 
V' valves 1T4 (5), IRS (1)1 and 1 Mc/s B70 glass crystal. Require. 
60V. H.T. and 1.5V. L.T. In original transit case. BRAND NEW. 
64.19.8. Carr. 7/6, 

)1ICRO- AMMETER. (I- 500µA. Made by R.C.A., Weston 
Westinghouse, and other famous American manufacturers. 
Circular Illn. flush panel mounting. Dials are engraved 0 -15, 
0 -600 volts. As used in the American version of the "19 SET- 
'l'Ev:TLI:) AND GUARANTEED 15) -. 

CHARLES BRITAIN RADIO LTD 
I I UPPER SAINT MARTINS LANE, LONDON W.C.2 

TEMpir Bar 0245 

Shop hours 9-6 p.m. i9 -1 p.m. Thursday,. Open all day Sulsrdau. 

EE FR TO AMBITIOUSEN0NEIRS 
- THE LATEST, EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 156 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division - 
the B.I.E. T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee 
"NO PASS - NO FEE" 
Whatever your age or experience, you cannot afford 
to miss reading this famous book. If you are 
earning less than £25 a week, send for your 
copy of "ENGINEERING OPPORTUNITIES" 
today-FREE. 

WHICH IS YOUR 
PET SUBJECT? 

Mechanical Eng.. 
Electrical Eng., 

Civil Engineering. 
Radio Engineering. 

Automobile Eng.. 
Aeronautical Eng.. 

Production Eng.. 
Building, Plastics. 
Draughtsmanship, 

Television, etc. 

GET SOME 

LETTERS AFTER 
YOUR NAME! 

A.M I.Mech. E. 

A.M.I.C.E. 
A .M.I. Prod. E. 

A.M.I.M I. 

5.1.0.9. 
A.F.R.Ae.S. 

B. Sc. 
A.M. Brit.I.R.E. 
City & Builds 

Gen. Cart. of Education 
Etc.. etc. 

EQUIPMENT 
Basic Practical and Theore. 
tic Courses for beginners in 
Radio. T.y.. Electronics, Eta.. 
A.M.Brit.I.R. E. City A Guilds 

Radio Amateurs' Exam. 
R.T.E.B. Certificate 
P.M.G. Certificate 

Practical Radio 
Radio a Television Servicing 

Practical Electronics 
Electronics Engineering 

Automation 

INCLUDING 
TOOLS! 

The specialist Elec- 
tronics Division of 
B.I.E. T. 
NOW offers you a 
real laboratory train- 
ing ar home with 
practical equipment. 
Ask for details. 

B.IeE.T. 
SCHOOL OF 

ELECTRONICS 

NAME . _ _.._ ' 

Please send me your FREE 156 -page 

"ENGINEERING OPPORTUNITIES' 

(Write if you prefer not to cut page) 

ADDRESS 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY 

(Dept. SE /21 ), 29 Wright's Lane, London, W.8 SHIRT OR EXAM 
THAT INTERESTS ME 

THE B.I.E.T: IS THE LEADING 'ORGANISATION OF ITS KIND' IN THE WORLD 
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LETTERS 
... ...., 

TO THE 
JEDITOR 

A MEETING GROUND FOR THE RADIO 
ENTHUSIAST 

SIR, -Every month your magazine devotes a 
page to the activities of the amateur radio 

societies. As readers will have noticed, much of the 
activity is concerned with what we pithily refer to 
as " ham " radio and the impression is that club 
members are a bunch of technically informed 
gentlemen with a good deal of expensive and com- 
plicated equipment. There is, however, a huge 
army of radio enthusiasts throughout the country 
who regularly subscribe to P.W. but who are 
deterred from joining the local radio society 
because of the fear that their lack of technical 
knowledge would deprive them of the enjoyment 
of full participation. 

For them, the more novice yet nonetheless 
enthusiastic readers of this journal, there are in 
most districts, particularly in London and the 
bigger towns, the local Evening Institute which 
provides classes in radio and television. There are. 
of course, special courses organised by Technical 
Colleges for those with the serious intention of 
taking up radio as a career, but the general 
Institutes hold classes for the radio enthusiast who 
regards his interest as his hobby. 

The accent of these classes is on the pratical 
side and those who attend are encouraged to build 
equipment or even to take along their own faulty 
receivers so that they can be shown how to repair 
them. 

The feature of these radio classes which should 
be especially attractive to young P.W. readers, is 
that they provide an organised meeting ground for 
all who are interested in practical radio and who 
wish to enlarge their knowledge of their favourite 
hobby in a social atmosphere. -H. NAYLOR CASEY 
(London). 

POCKET SIGNAL INJECTOR CASE 

SIR, -Last year I began construction of the 
Pocket Signal Injector by Mr. R. W. Knee - 

shaw, described in the July issue of P.W. All the 
parts were easy to obtain, but for one item -the 
penlight torch case. I searched every Woolworth 
store in Cardiff only to be told that it was out of 
stock and would not be renewed. 

Now again, I am unable to obtain the same case 
for the Pocket Signal Tracer which appeared in the 
March '64 edition. I would therefore be glad of 
your advice in this matter. -G. L. DAVIS (Gabalfa, 
Cardiff). 

SIR, -With reference to the availability of the 
penlight torch cases specified in my articles on 

the Pocket Signal Injector and Signal Tracer, it 

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 enclosed with the coupon from 
page iii of the 
The Editor does not necessarily agree with the opinions expressed by 

his correspondents 

does appear that Woolworths no longer sell these 
but I suggest that an alternative " penlight " 
casing that could easily be adapted, is readily 
obtainable from Boots Chemists. 

In my opinion this case would produce an even 
more professional looking unit than the original. 
No circuit alterations are required but, because of 
its slightly greater length, the inner chassis of 
either unit would have to be slightly longer with 
the width remaining the same. This, of course, will 
present no special problems. A slightly modified 
method of attaching the probe tip may also have 
to be evolved, but again this should not prove 
difficult for the constructor. 

The Boots case also has the advantage of a push- 
button on /off switch incorporated at its end, this 
being a great improvement on the original. 

I trust that this information will prove useful to 
any of your readers contemplating the construction 
of either of these units. - R. W. KNEESHAW 
(Bristol 6). 

MODE OF OPERATION 

SIR, -Being interested in transistor gadgets, I 
recently constructed Mr. P. Rowe's Thermo- 

stat described in your December 1963 issue. I find 
this device very sensitive, but the mode of opera- 
tion is the reverse of that given in the text, i.e. a 
rise in temperature causes the relay to operate. I 
therefore suggest that a relay with normally closed 
contacts be used instead of the type specified. - 
D. H. Cox (Leeds, 17). 

[In reference to this letter, the author has 
verified Mr Cox's remarks and observes that the 
sentence on page 761 beginning "When the 
temperature of the sensing transistor Trl rises ..." 
should read "When the temperature of the sensing 
transistor Trl falls, ." A relay with normally 
closed contacts should, of course, be used. -Ed.] 

NOT SUCH A GOOD THING 

SIR, -At the risk of offending your Scots readers 
I feel I must, as a music- loving Englishman. 

protest the suggestion of your correspondent, Mr. 
J. F. Jameson (April P.W.) that you should publish 
a bagpipe amplifier design. However, his comments, 
apart from this. I agree with. Perhaps too much 
space is being devoted to musical applications of 
electronics in your pages. I feel there must be 
other outlets for your contributors who find 
insufficient inspiration in superhets and radio- 
grams. 

Now that your guitar- playing readers have been 
catered for, how about getting back to conven- 
tional designs ? -S. D. STEBBINGS (Bournemouth, 
Hampshire). 
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FOREIGN CORRESPONDENTS 

SIR, -I have just acquired a tape recorder and I 

would like to " tapespond " with readers of 
P.W. I am interested in learning Esperanto and so 
would especially welcome tape correspondence 
from readers with similar interests. -M. L. VAN DE 

LINDE, 2 Cowie Street, Sidwell, Port Elizabeth, 
South Africa. 

SIR, -I would like to hear from readers in any 
country, who have an interest in electronics 

and are of my own age -16. I will answer all 
letters received. - MICHAEL ALKALAY, 37 Prince 
Street Gardens, Cape Town, South Africa. 

SIR, -As a regular reader of P.W. and an 
enthusiast of transistor circuits, I would like 

a correspondent of my own age (14) in Great 
Britain. I will answer all correspondence. - 
D. PURTON, " Mount Pleasant ;', Pakenham, 
Victoria, Australia. 

SIR, -I am an enthusiast of amateur radio and I 

would like a correspondent in England having 
similar interests. -M. MAHADEVA RAJU, B.Sc., 4 
Cubbon Pet, 12th Cross, Bangalore 2, South India. 

SIR, -I am interested in radio and electrical 
service technology and I would like to corres- 

pond with radio servicemen from any country. I 
will answer promptly all letters received. -N. O. 
AZUBUINE. P.O. Box 359, Port Harcourt, Nigeria. 

CORRIGENDA 

Sir -1 would be grateful if any reader could sell or 
loan me .. 

. the circuit and servicing manual of the Marconi 
receiver CR 150. If required I will return any data by registered 
mail. -V. SAMMUT, 158 Old Theatre Street, Valletta. Malta. 

.. the instruction manual for the Eddystone 
receiver model S.750.-E. 'RAWSTRON, 146 Partington Street, 
Castleton, Rochdale, Lancashire. 

.. the October and November 1960 issues of P.W. 
-J. G. WOODLEY, 6 Perry Avenue, Cullercoats, Northumberland. 

.. the February and April 1962 issues of P.W.- 
J. F. MOYNIHAN, 4 Leeson Park, Dublin, 6, Irish Republic. 

.. E. M. Squire's "Radio Questions and Answers", 
volume 2, Radio Receivers. -Rev. E.A. McCAartiv, The Vicarage. 
Cast Ruston, Statham. Norwich, Norfolk. NOR I8Z. 

.. the issues of P.W. dealing with the No. 19 

Set. -J. F. Rowles, 5 Tower Road. Southsea, Hampshire. 

.. the February 1961 issue of P.W. -A. SLADL 

12 Greywcthers Avenue. Swindon, Wiltshire. 
information on the indicating unit type 221.- 

S. FOWLER, 66 Chiltern View Road, Uxbridge, Middlesex. 

.. the circuit of the Bendix aircraft receiver type 
RA 1B. -D. W. HANNANT, 6 Recreation Road. Gorleston. 
Great Yarmouth. Norfolk. 

.. the June 1961 and March 1963 issues of P.W.- 
C. HARGis, "Loddington Grange," 13 Knole Road. Boscombe 
Bournemouth, Hampshire. 

.. the handbook or any information for the Halli- 
crafter BC669 transmitter /receiver, and the Bendix BC 433 radio 
compass. -P. L. MOGFORD, 27 Ynysmaerdy Road. Briton Ferry 
Neath, Glamorganshire. 

.. the July, August and September 1963 issues o'l 

P.W. -M. J. CuIELL, 13 Hampden Road, Leicester. 

. conversion data for the RI155 receiver. - 
P. HUGHES, 4 Ingram Road. Beechwood Gardens, Coventry. 
Warwickshire. 

The Malvern Tape Recorder 
When this article was published in the July 1963 

issue of PRACTICAL WIRELESS, a number of readers 
found difficulty in obtaining Mullard or G.E.C. 
ferrite cores LAI and LA2 as specified. At that 
time it was not possible to recommend a supplier 
for these components. Now, however, we can 
inform readers that Henry's Radio keep a 
complete range in stock. 

The Euphon 

This article was published in the October 1963 
issue of PRACTICAL WIRELESS and we bring to the 
attention of readers the following point which was 
omitted from the text and which. although perhaps 
obvious to experienced readers, might not have 
been apparent to any beginners attempting the 
construction. 

Any other loudspeakers in operation should be 
cut out to obtain the required effect with the 
Euphon, the two it feeds only being alive. 

Another observation which would best be 
pointed out is that if a high volume is required, the 
h.f. speaker must not be too small or it will not 
handle the volume. The I.f. speaker must always be 
copsiderably larger than the h.f. unit: but it must 
also be remembered that too large a hase loud- 

. ?raker will emphasise bass more than is required. 

Six -band T.R.F. Receiver 
-continued from page 55 

distance results. Local transmissions may over- 
load V2, so the gain of VI must then be reduced 
by means of VR1. 

Quite a good degree of selectivity is obtainable 
when VR2 is adjusted to bring the detector near 
the oscillation point. If VRI and VR3 are both at 
maximum volume, and VR2 is turned back, to 
reduce volume, tuning will be flat, and sensitivity 
poor. It is thus frequently necessary to keep VR2 
carefully adjusted so that the detector is nearly 
oscillating, and reduce gain by VRI. In these 
circumstances, selectivity is surprisingly good, even 
for congested s.w. bands, and distant stations can 
he received. 

Loose wiring, or a microphonic valve, can result 
in a ringing or continous noise commencing when- 
ever the regeneration control is critically adjusted. 
A screening can over V2 'will help prevent this 
trouble. 

If mains interference is bad, a r.f. choke may be 
wired from the telescopic aerial to chassis. By -pass 
capacitors (about 0.01äF) can also be wired in 
parallel with the mains transformer primary, or 
from mains leads to earth. 

If desired, an external aerial tuner can be con- 
structed. This consists of a suitable coil, with 
parallel capacitor, tunable to the band required. 
This tuner unit which is simply wired from aerial 
to chassis, will be found to increase the volume 
of weak transmissions, and help eliminate possib'° 
breakthrough of strong, local stations. 
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ADVERTISEMENT 

sîrnIìi- 
No. I 

NEWS 
APRIL /MAY 1964 

This is what Sinclair service means to you 
WORLD LEADERSHIP 
Within an amazingly short time, Sinclair Radionics 
has leapt forward to become a world -leader in its 
own specialised field of micro -electronic designs for 
the home constructor. The reasons for this are not 
hard to find, and even if, at first, they appear simple, 
they represent as much of a breakthrough in 
relations between customer and supplier as do the 
designs which we have introduced with such success. 

SPECIALIST TEAMS 
Our object is to produce micro -electronic transistor 
designs which are not simply interesting to build, but 
which are well ahead of anything offered by our com- 
petitors. They are also technically ahead of any 
available manufactured products. To achieve these 
standards, we employ our own highly qualified team 
of electronic engineers, and when they have contri- 
buted their share to a design, we "marry" it to the 
services of an industrial design group to ensure that 
our cases are both elegant and functionally right. 
Developments on these lines are going on all the time 
in the carefully planned Sinclair programme. 

INSTRUCTIONS 
Presentation of instructions is another Sinclair feature 
in which we naturally take pride. The experienced 
builder will readily recognise and appreciate the 
quality of the circuits shown in the Instructions. 
Equally important, however, is that anyone with or 
without technical knowledge can build a Sinclair 
design with 100% success from the word "Go ". 
With the Micro -6, for example, building is actually 
proving easier than even we believed at first, and 
already there are thousands of these sets in use. 

SATISFYING THE CUSTOMER 
How about you, the customer? We insist on your 
being completely satisfied in all your dealings with us 

FEATURED ON THE FOLLOWING 
PAGES 

SINCLAIR MICRO -6 
The smallest set in the world 

SINCLAIR SLIMLINE 
Designed for high -speed assembly 

SINCLAIR MICRO INJECTOR PROBE 
A better instrument for Jault tracing 

SINCLAIR AMPLIFIERS 
SINCLAIR TRANSISTORS 
CONSTRUCTIONAL BOOKS 

In fact, we have a special service department run 
solely to help and advise customers and to correct 
any errors in assembly which may have inadvertently 
been made. So you need never feel we will not be 
interested in your particular problem, no matter how 
slight it might appear to you. That we are genuinely 
willing and glad to be of help is something extra , 

which even we cannot properly convey in the unique 
guarantee offered in our advertisements. We can 
only tell you of the hundreds of letters we receive 
every week from all over the world praising both our 
service and our designs. We have already published 
many in our previous ads. Here is another typical 
example which reached our office in February: 

"I very much enjoyed the four or five hours work 
necessary to complete it (Micro -6). It was easier to 
make than many bigger sets and when finished, worked 
at once. I consider the conception brilliant and /ant very 
pleased with it. I found your instructions very well 
produced and easy to follow with no puzzles or 
omissions. 

More News next month 1 

Introducing 

MIKE 
FARRAD 
created 
specially for 
Sinclair 
Radionics 
by 
Ken Ward 

G. J., Nottingham." 

"I tell her it's stereo!" 
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SIZE ONLY 
14/, x 13,10 x Zin. 

REQUIRES NO 

SPECIAL 
BUILDING 
EXPERIENCE 
OR TOOLS 

PRACTICAL WIRELESS May, 1964 

CAN BUILD THE 

WORLD'S SMALLEST SET 

IN A SINGLE EVENING! 
We knew that really efficient micro -size radio sets were 
always wanted; we knew how to get the very best out of 
modern transistors. After we had designed and field- tested 
the Micro -6 to our complete satisfaction, we released it for 
constructors only a few weeks ago. What even we hardly 
expected was the absolutely fantastic performance reports 
that are daily reaching us in ever growing numbers from all 
over the country (and abroad too). Range, selectivity, power 
and quality -the four essentials to any good radio are here 
in more than generous measure -and being able to build 
this set yourself will give you the greatest thrill in radio 
since the invention of the transistor. 

OUR UNIQUE GUARANTEE 
PROTECTS YOU COMPLETELY 

A WORLD- BEATING 
BRITISH DESIGN 

INSTRUCTIONS 
MANUAL 

You will be delighted 
with the way In which 
this is presented. The 
illustrations are excep- 
tionally easy to follow, 
and stage by stage details 
show just how simple 
this set is to build. 

«inchir 

UNIQUE 6 -STAGE CIRCUITRY 
The key to the success of the Micro -6 is in its 
brilliantly developed circuitry brought to a stage 
that only a thorough understanding of transistor 
behaviour could ever hope to make possible. 
The result is that within this minute assembly you 
have a set actually better in performance than that 
of most transistor superhets many times larger 
and costlier. 

ALL FOR 

59/6 ONLY 

Price includes cost of oll parts, elegant case, 
lightweight earpiece and plug, and instructions 

MALLORY ZM712 Mercury Cells, I'll each 

1 
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the world's smallest radio 
PERFORMANCE BEYOND ALL EXPECTATION 

TECHNICAL DESCRIPTION 
The Micro -6 uses Micro -Alloy Transistors (MATS) in a 

completely new circuit comprising six stages. Two stages 
of R.F. amplification are followed by an efficient double - 
diode detector which drives a high gain three stage A.F. 
amplifier. Powerful A.G.C. is applied to the first R.F. stage 
to ensure fade -free reception of the most distant station, and 
tuning covers the entire medium waveband. This is widened 
out at the high frequency end to provide improved separa- 
tion of Continental stations. The tiny ferrite rod aerial and 
earpiece socket were both specially designed for this set. 
This socket incorporates a switch which operates auto- 
matically on inserting the earpiece plug, and switches off 
when the plug is withdrawn. Listening is by means of the 
high -impedance lightweight earpiece provided. Qualit, 
of reproduction is outstandingly good. 

All parts necessary to build this set 
including case, lightweight earpiece 
and instructions manual come to 591s 

IMMENSE POWER AND QUALITY 
PLAYS IN CAR, TRAIN, BUS, PLANE 

COMPLETELY SELF CONTAINED 

UNIQUE SINCLAIR GUARANTEE 
If you are not completely satisfied with your purchase (we 
are confident that you will be delighted) your full purchase 
price will be refunded instantly and without question 

FULL SERVICE FACILITIES AVAILABLE 
TO ALL SINCLAIR CUSTOMERS 

SINCLAIR RADIONICS LTD. 
69 HISTON ROAD, CAMBRIDGE 

If you do not wish to cut coupon from none, please 
mention "Practical Wireless," May issue, when ordering. 

Chassis view 
actual size, 
showing two 
Mallory Cell: 
in use. 

PROFESSIONALLY STYLED IN 
EVERY DETAIL 
Outside - a compact, elegant case only l'); x Isl,, x #in, with 
positive drive vernier -action tuning dial, the whole trimmed 
with gold and back. 
inside - beautifully designed printed circuit assembly, a master 
piece of compactness and electronic efficiency, yet building coule 
not be easier. 

MORE SINCLAIR DESIGNS ON NEXT PAGE 

SINCLAIR hADIONICS LTD., 69 Histon Rd., Cambridge I 
Please send parts for Micro -6 Receiver(s) and I 

Mallory Mercury Cells at I t ll each., for wh ah I 

enclose E s d 

PRIS I 

NAME 

ADDRESS 
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DESIGNS THAT ARE YEARS AHEAD 
The triumph 
firstly 
transistors 
a fascinating 
secondly 
build 
enjoy 
designs 
instructions. 

FULL 
ALL 

PROMPT 

of Sinclair designs is two -fold- 
they embody advanced techniques using 

and micro -miniature components in 

variety of attractive applications; 
they make it possible for anyone to 

with assured ease and success and thereby 
using really advanced equipment. All 

are provided with well -presented 

SERVICE FACILITIES AVAILABLE TO 

SINCLAIR CUSTOMERS 

ATTENTION TO ALL ORDERS 

FIRST OF THE SINCLAIR 
MICRO- RECEIVERS 'iii 
This Is the set that ylvee you Es ove w th t 

palm of vonr hand. It has e- Ucontained 
ferrite rod aerial ami soeommodatlon fora 9/ 
standard PP* battery, vet measures only 11 

5I1l x liti,s x tin. Tunes over the emits 
median) wave -band and can be used In 

S I N C L A cars, trains, bites. Using fllneiatr MAT 

Trandetore and ,pedal ttcultry It pro. S L I M L I 
video remarkable power and quality' AU perte Irae. 

listening 
provided. eans of the 

lightweight 
htpuE sut 

ear^ler end inetrua 

tarty Wy. The dllmdtne Is contained within 49 6 it test ro ne royal blue and gold ca, and is 

ewitohed on by plugging In the earpiece. 

R 

N E 
cove, 

SINCLAIR 
AS USED 

ESTABLISHMENTS, 

6 $ V y. 

Actual size 
than a 3d piece 

2O, v 
. ,e. all ,hin. J....4,.... 

MICRO- AMPLIFIER 
IN LABORATORIES, RESEARCH 

ETC. 
This fanteetinlly powerful amplifier, 

1 smaller than ,a 3d. piece, makes an excel- 
t lent broadband R.F. amplifier. With 

' § 
¡ frequency response from 30 to 50,000 Ole. 

times) It can also be awed as a sub- 
l.) 

be 
of (Iedß(1,0 

miniature hl -0 amplifier with an output miniature 

-it's smaller suitable lar any earpiece or even bad 
I speaker. Also makes an invaluable tool m 

the hands of the keen experimenter. 
With MAT Tnodetors, micrrvmin strain 

6 quality components and micro- printed 
circuit. too instructions for building and 

pores Ind many uses. 

SINCLAIR MICRO -INJECTOR 
THE SMALLEST AND 
MOST EFFICIENT OF ALL. 
SIGNAL INJECTORS 
/Jere is the modern and illcient way to 
trace fault. In valve and transistor 
audio and radio equipment of all kinds, 
and you Oat build It toi- yourself or buy I l 

it ready made. This 
generates 

suri- I 

ode. Thi genentee and 'acs 
injecte a eignal Into any part of the eIIV 

equipment 
t to e test d.The 

frequency 
stan- 

dard 
III111111I 

battery which It use will It for 
about o months. Building is extremely AU Man 
easy with the help of the instructions rase pa,r eta 
p,wided. to nest, well-made plastic ie adle 
case. 
Ittstn. z is /"In. x fin., plus probe Reedy Hutu end 

Ions;. tested 

- 

27/6 
32/6 

3 VALUABLE BOOKS 

=ß1 FOR THE CONSTRUCTOR 
i. 1 _- i 'ENERAL -"22 Tested Clings name 
(11 I Idlers-Alloy Transistors" Port Fer 5/ô 

"'. thORT WAVES-Teste( Short Wave 5 6 tessivers. Using MATS." Pori ire 
S.W. ß COMMUNICATIONS- "Tested 

sailor) 
Circuits for Short were 000113111111. 6 /6 sailor) Reealvan. using f6ATo ". t'est r.,. 

SPECIAL PRICE POE 3 TOGETHER 16'- 

SINCLAIR 
WITH 

t,1 e. 

BUILDT AND 

Supplied read:. 
tested, teUA 
oretnseifens. 

TR.5 QUALITY AMP 
COMBINED PRE -AMP AND i WATT 

POWER AMPLIFIER 

i _Ì Por a perfectly clean I watt of 

, Indio power. even trout very i 
- I' IOW inputs soch se tape heads. 

modern P.U.e, mi., etc. 
Sot out- 
put at 15 ohnv: meut semi- 
r.ivity 0.5mV. Power gain 

rill end a0 dB (100,000,000 times). 
pptimlton 5 q 6 Stec 21 s 14 z tin. Frequency 

i0 We to 20RcA. ± 3 dB. 

SINCLSINCLAIR GUARANTEED TRANSISTORS AIR 
EAT 100 nigh gain iow leva' 7/8 

MAT 101 Extra high gain, low level 618 

MAT 120 High 010. medium and high level 7/e 
MA r 121 Extra high gain, medium and high level B16 

ADT.140 FOR V.H.F., O.H.F., TV. sta. 161- 

rSINCLAIR RADIONICS LTD., 69 Histon Rd., Cambridge 

NAME 

l' "' SINCLAIR MICRO -6, SEE PRECEDING PAGES 

Please send 

for which 1 enclose [ s d 

ADDRESS 

UNIQUE SINCLAIR GUARANTEE 
As described on previous page, this ensures your 
complete satisfaction with all you buy from Sinclair 
or your money is refunded without question. 

FULL SERVICE FACILITIES AVAILABLL TO ALL SINCLAIR CUSTOMERS 

SINCLAIR RADIONICS LTD. 
69, HISTON ROAD, CAMBRIDGE 
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Brand new individually 
checked and guaranteed 

VALVES 
AO/BL 4/6 E1260 601- 
A0P4 8/- E1416 801- 
MAYEN 61- E1524 12/6 
ARO 5/- 132134 16/- 
ARP3 81- 8A50 1l- 
ARP4 3/6 13.676 7/- 
ARP12 2/6 EABC80 5/- 
ARP21 /- 14A091 8/6 
ARP24 3/6 EAF42 81- 
ARP34 4/- EB34 1/6 
ARTPl 0/- E1351 8l- 
ATP4 8/3 2B033 6I- 
A'rP7 6/6 E8041 61- 
A137 50/- BRCS), 6/6 
1184 101- E114..g0 61- 
I18H4 47/6 178080 6/- 
3T19 25/- EBFO3 7/6 
IS'l'35 261- F.8F89 8/6 
111143 151- E053 12/6 
11T8:1 361- B070 4/- 
1x23L 61- memo 601- 
c1U al- EC91 31- 
CI-88 9/- 114.4.81 41. 
CV71 31- E0082 51- 
4.V77 6/. 0.1.MJ63 61- 

V r2 1/- 170004 516 
'11413 4/- 101165 8/6 

cV41114 71- Elx10l 4/- 
1'11015 5/- 170080 5/6 

A'4022 10/- 1:4.0"1 7/- 
, y40 bi 40/- 0.c042 81. 
1'V31 5/6 H01181 
UI 1/6 041183 7/6 
101 3/3 E01,80 6/- 
077 418 BOLO) 7/6 
I1A30 10 6 1301,83 10/- 
1/AFN d/- R41L80 10/- 
1,1341 4/- 31036 3/6 
02T8 81- E030 4/- 
1r17'f20 2/- E040 8/- 
11I172 61- EF41 6/- 0M gl- 2000 1/6 
UFIF 3/- E092 6/- 
G006 61- 2064 2/6 
0E92 7/- 1:071 7/6 
WON 810 8073 6/- 
13L92 5/- RF73 4/6 
DL93 8/ 1- I- EF74 4// 

Ú1.94 98 
6/. 

(8 EE 4/6 
D7A16 16/- 2086 8/- 
E800 23/- E089 3/9 
E1148 2/8 EF91 2/6 
E12371 91- ERN II- 

MAN 1 OTNERS 

2096 6/- 
80180 81- 
80184 61- 
E1-02 0/9 
131,114 

EL96 41- 
EI.39 17/6 

É1.4i 11/- 
EL50 0/- 
EL81 6!- 
EL93 613 
EL84 5/- 
21,65 9'- 
81.411 416 
2195 6/- 
E5061 6'- 
E881 7/8 
05164 
E1163 

818 
9l- 

RN91 10/- 
IC60208 61- 
RYSI 6/0 
02841 5/6 
E291 81- 
E%40 5/- 
1:241 016 
11360 6/6 
1:181 3/8 
046057 5/- 
1';6u61 51- 
1/6083 41- 
PW41500 6/6 
G1v2360 9/- 
G1/871K 

19/- 
060120 61- 
GZ32 121- 
0234 8/- 
1163 /- 
00800100/- 
HH54 22/6 
RL5K 216 
HUM 6/- 
BL'23DD 51- 
111.41 4/- 
HVR2 91- 
K3A 10/- 
BCT32 81- 
1CT330 61- 
HT44 6/9 
KT83 4/. 
KT88 12/6 
KT67 161- 

2N 80005 include Cd6o 

KT76 816 
KTOO 181- 
KTW81 4/8 

TZ41 /- 
TZ83 61- 
Pt 10/- 
6100 9l- 
814. 121- 
8190 51- 
H4 41- 

Ú 10Ì- 
B3 7/- 

115 4/8 
Z4 
Á71080 8Ì- 
0064 6/6 
1Y785 /- 
0(;89 7/6 
C760 91- 

'EWA 0/8 
C084 10/- 
C1Á1 91- 
01412 8/I- 
01.83 8!8 
01,94 7l- 
('L00 9/- 
17025 4/8 
170411 81- 
EN220A 

31- 
L96 7I8 
L38 16/- 
1.81 -/- 
1.,2 W. 
1.s3 
1.84 5/- 
11'AA 5/- 
T13 10/- 
12511 7/6 
X4 14/- 
X25 9/- 
TN 8/8 
983 816 
1'80 6/6 
YO1 5/8 
2132 61- 
183 0- 
9600 6/6 
Z1-93 0/- 
21.78 12/. 

8U 2180Á 4/9 

1022 5//8 
TP'16 101- 
TT11 al- 
1115 30/. 
TTR31 40/- 
110620 41- 
TZ20 161- 

154:: 41- 
1070 4/- 

125 3 
104 6¡ 
165 Na 
114 I- 
2A3 5l- 
2A6 4/- 

012/14 8/- 238 7/- 
017 61- 3036 3/- 
U16 61- 2036A 9/- 
U26 U/- 2034 2/8 
027 8/- 24748 4218 
U52 6/- 2046 80/- 
1281 8/- 2051 12/- 
0801 1718 2021 51- 
UAB090 4/8 2X45 3/. 
011(341 13/. 334 4/- 
028060 5/6 3Á,187/74 
(313009 8/6 25/. 
OBL'11 11 /- 387 5/- 
001142 6/8 31324 6/. 
4.0001 8/- 31328 /61- 
U01.82 8/- 31bU9 601 - 
UCL9:4 10 /- 3(14 6/6 
111.41 6/- 384 4/. 
ItL -1 6/8 3r4 5/9 
l'cd 9/6 631730 0/- 
l'í'21 7/0 5.11740 9/- 
I.í l'4L 4/- 5231257/8 
1.1'H.í 51- 19 /- 
V1197 6/6 111401 9/ 
V 1024 16)- 37'4 71- 
1_n58 13/6 6V40 6/- 
11104G 12 /- 8X411 8/8 
1'1-20 3/- 3Vá14 4/- 
1P133 9/. 518(41 51- 
S14410 6/- 5113144.144 
VT105130 9/- 

6/- 67,4/1 9/8 
VR1.50/30 6.687 4/. 

4/8 6Ár7 3l- 
VT40 900 6Á((5 9/8 
V1138 9/. 0Á437 8/- 
VX3250 41- OAH6 101- 
17'!1 5/- GA;IO 8/6 
X818 7/8 63J7 3/. 
Y11:I 6/- 6Á10 61- 
165 4/. 0A1ì6 6/- 
969 8/- 0A1í7 81. 
BISOU 20/- ßA2.6 4/- 

0'.1 8/. 800102 10/. 66.1.6W 71. 
036 6. 133 8/- 61013 218 
895/10 0/6 1Á501 5/- 6A516 4/. 
81202 B/- 1050T 8/- °ACV 71- 
V041î /- 10801' 8/- OAQGW 9/- 
3 81- 1E70 7/6 NA66 41- 
P2 3/9 1Fí 31- 6380W 9/- 
P41 1/6 1060T 8/- 6618 018 
P61 1/9 114 2/8 )(AU'( 1- 
0910 8/9 1LA0 6/- 03X4 8/- 
10280/40 11.00 7/- 0840 8V- 

12/8 11184 4/- 687 91- 
de Roy Tuba and Spada, Valves. U.H. ardere below £1 
C.O.D. 2/6 extra. Overaeaa Postage extra at cost. 

RECEIVER TYPE R.206. Frequency 
0.55 Mc /s to 30 Mcis in 6 bands. 100 -250 v. 

A.C. or 12 v. D.C. Loudspeaker in power 
supply unit. High performance super- 
heterodyne, eleven valves including a 

separate local oscillator valve, beat 
oscillator valve and two valves (Amplifier 
and Detector) in the A.B.C. system. In 
very good condition 1320.10.0, including 
power pack. Carriage and Packing IS/ -. 

H.R.O. Senior. Table Model. In 
excellent, fully checked, and tested 
condition (without coils and power pack). 
£15.10.0. As above but rack mounted 
model, 1314.10.0. 

Original mains power pack for H.R.O. 
110.220 v. A.C. Brand new in original 
packing, 450 -. P. & P 41 -. 

C O N N E C T O R S F O R T C S 

RECEIVER, TRANSMITTER AND 
REMOTE CONTROL, with original 
plugs on both ends. New L1.17.6 each. 
P. & P. 216. 

TRANSMITTER RECEIVER. TYPE 
68T. 3 -5 Mc /s netting facilities. Low 
power consumption. Requires 150 v. h.t. 
and 3 v. I.t. dry batteries. In good 
condition. 351 -. Carriage 81 -. 

61180 218 
68A0 4/- 
60E6 4/8 
NB117 81- 
6BW0 9/- 

áÓ60 4%8 
20501 6/- 

é0 8Ì- 
6t:8í3 31- 
60116 4/6 
61.61 
683 8/. 
6600 5/8 
61311431 619 
O044.1 4/- 

öÑ 90 8 
6012 418 
61'13 5/- 
60:V2 4/- 
11033 31- 
00403 216 an 
0136/1 1%8 

ñJiWA 1Ó%- 
05 
á,Jió0 áie 
630 3/6 
840W 6/- 
ßJ70 5/- 
01N01 5/6 
01(70 2/- 
8K701 CO 
BKPG 3!. 
GK-(:T 613 
00.031 8/8 
6E25 12/- 
01.40 8/- 
61.6 9/- 
6L1í0 8/- 
NLIIIIA 7/8 
01.76 418 
81.701 4/- 
8134 4/8 
01.1380 5/9 
837 6/- 
6270 5/9 
0Q74á 6/- 
8117 5/6 
611117 /- 
6913701 5/. 
06117 5/- 
0605(1 9/6 
69137 3/. 
6837 ó/- 
N&7701 5/6 
61072 0/8 
631E7 4/8 
630-70T 5/6 
88817 4/6 
6807 8/- 

P. a 

MARCONI COMMUNICATION 
RECEIVERS. CR.150. Frequency 
coverage 2-60 Mots in 5 bands. Two IFs. 
1st 1,600 kc/s, 2nd 463 kc/s. Image signal 
protecting over 40 dB up to 30 Me /s end 
20-40 dB from 30-60 Mc /s. Self checking 
calibration (built in calibrator). Stabilisa- 
tion of supply and temperature cotrl- 
pensation. Electrical and mechanical 
bandspread. Metering and visual tuning 
indicator. Bandpass from I00c /s to 10 kc /s 
in 5 stages. Acoustic filter associated with 
100 c/s. Bandpass position for CW recep- 
tion. Facilities for diversity reception. 
Excellent checked conditon, 1349. Mains 
P.S.U. by P.C. Radio, 14. 10.0. Carriage 301 , 
CR.I50 /2. Frequency coverage 1.5 -22 
Mc'a in 4 bands, all other features as in 
CR.150. Price E35. Carriage 301, 
P.C. RADIO'S mains P.S.U. for 
above 901 -. 
R.209 RECEPTION SET. A 10 -valve 
high -grade superhet Receiver with facili- 
ties for receiving R/T (A.M. or F.M.) and 
CW frequency I 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 -,n loudspeaker 
or phone output. Dimensions: Length 
121n.. width @in., depth 9in. Weight 13 Ib. 
in as new, tested and guaranteed condi- 
tion. E73.10Á, including special head- 
phone and supply leads. Carr. LI. 
ROTARY TRANSFORMER. 11.5- 
12.5 v. D.C. Input 300 v. 200mA D.C. 
Output. 301 -. P. & P.15,-. 

P.C. RADIO LTD 
170 GGLDHAWK fiOAD, W.I2 

Shepherd's Bush 4946 
Open 9 -5.30 p.m. Thursday 9 -I p.m. 

6867 8/- 30036 101- 
60401 0/8 30E3 918 
6V10 61- 30011 9/6 
fiV001 510 30P19 18/- 
IiVeM 6l- 3001.1 8/- 
0174 J16 0111d3 9/- 
6X30 61. 351.6(31 7/- 
BXSOT 013 831 17/9 
61154. O/- 35w4 6/. 
8-9042 10/- 3528 8/- 
624 t,- 452401 61- 
7117 1/6 3525431 8/- 
705 101- 37 4/- 
7C8 /- 36 41- 
707 
7H7 

5/. 
3 501.601 OM 

747 71- 53A 7/6 
7V7 IS/. SH 6/- 
72.1 4/6 32 6/- 
704 80/. 7) 616 
44132 2'6 70 51- 
902 el- 77 8/- 
11R3 17/8 7, 5/- 
12A5 2/0 00 6/6 
12A137 6/- O1 9/. 
12A139 11/- 442 81- 
12AT7 4/- 444 8/- 
12A1J7 5/- 6+42 81- 
1 242.7 6/- 80 8/- 
1-.41'7 101- OnCI 8/ 
128A6 6/8 2Il0VPT 
128E6 7l- 

0 
7 (01a 2/6 

121107 7/. = Ol A 7/. 
124.8 8/- 2801H 41- 
12310 91- '+=3230 6/. 
12J50T 2/8 :167e 5/6 
12K7GT 2/- 35118 8/. 
128E51 10/- 3.77A 70/- 
124370T 3/8 36H.4 5/- 
128A7 -/- 'I")3A 16/- 
1'20(17 4/- 4461 8/- 
12807 3/- -+35A 15/- 
128117 3/- í15B OW- 
12837 6/. 801 6/- 
1281/701 603 89/6 

123Y7GT 807 7/- 
6Je 

8 
6073& 

9e/- 12827 n/- 601- 
12Y4 2/- 813 8l/- 
14L7 7/. RISA 80/. 
15132 8/- &?9B 60/- 
1903 101- 8608 - 4/- 
10(10 9/. 832 16/- 
19111 6/- 832A 45/- 
20A3 17/6 887 9/- 
20P4 151- 843 51- 
9138 0/- e6öÁ 14/. 
231,601 618 654 418 
26175 3/- 955 $/6 
29840 8/. 936 9/- 

252801 0l8 968A 4%- 

30 6/- 1612 6!- 
P. 1/-; over £1, 21-: "ver £3, P. 

1616 
1810 
1695 
1636 
1029 
2001 
40430 
4063 
5704 
5730 
6064 
0(160 
6090 
7193 
7475 
80132 
9001 
9002 
9003 
9900 
9006 

31- 
5l- ei tl 
618 

18, 

ee6 
- 

SI- 
OW- 
lie 
a/. l 
ue 
6;- 
2/ö 
216 

c.a. 
Tubes 

CV1ó56 
40541 661 

B4504/ß,18 

001797 29Ì- 
VC11198 

VCE13922 

331'1 8ÓQ. 

81'P7 49/. 
54.119 261- 
51P7Á 96/. 

Plato 
Talis 

01108 6- 
0818 12/8 
981A 96/- 
00970 660/ - 

11 l 

É 81100 

1&24 26/- 
3JI92 /E 

S87/101. 
723A/13 50/- 
729* 60!- 
720A 27/6 

Pleadable' 
0026 86/- 
0044 8/. 
0049 II- 
0079 7/. 
0081 7/. 
0(:86 101. 

e P. ù0c 

TRANSFORMER RELAY SUPPLY. 
Primary 230 v. Sec. 0- 27 -29 -31 v. at 
.05 amp., IS1 -. P. & P. 51 -. 
AR88D RECEIVERS. Fully recondi- 
tioned. £55, or rebuilt models, 185. 
Carriage paid U.K. 
CHR HIGH RESISTANCE HEAD- 
PHONES. New, 161 -. P. & P. 116. 

R.I07 COMMUNICATION RECEI- 
VER. 1.2/17 mcs. 9 valves. "Wide" and 
"narrow" band switch. AVC and BFO, 
with internal speaker. 100/250 v. A.C. 
and 12 a. D.C. Meas: 24 x 13 x 17in. 
Price L13.10.0. Carriage 201 -. 
CARBON INSET MICROPHONE. 
G.P.O. type, 1(6. P. & P. 116. 

PANEL METERS (round, 
0.20 microamps 2a D.C. 791. 

0-SO microamps 34' D.C. 451- 
0-50 microamps 2}' D.C.** 401- 
0 -100 microamps 2 ' D.C. 351- 
0.100 microamps 2 {" D.C.' 351- 
0.100 microamps 2' D.G. 3216 
0 -500 microamps 2 D.C. 21'- 
C -500 microamps 2" D.C. 301- 
0-1 mA* 2 O.C. 1916 

C -I mA 3 }" D.C. 351- 
0-1 mA 34" D.C.' ' 35'- 
0-5 mA 34" D.C. 451 - 
150- 0- 1,SOOmA . 34 D.C. 291 - 
0 -15v 2l" A.C. 1716 

C -50v 21" D.C. 281 - 

C-150v 2g" A.C. 24'- 
0-500v (shunt) 2;" D.C. 201 - 
0-5kV 3 electrostatic 851 - 
0 -10kV 2z" D.C. 63'. 

Freq. 50-70 c /Sec 125v 31- 52'- 
" "Weston ", as usually used also in H.R.O 
as "S" meter. ...Projection type. 
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SERVICE SHEETS 

SERVICE SHEETS, Radio and Tele- 
vision, 3/6, post paid. VEST AND 
EMERY, 17 Hallgarth St., Durham. 

SERVICE SHEETS: Radio, TV. 5,000 
models. List 1/-, S.A.E. inquiries 
TELRAY, 11 Maudland Bank, Preston. 

SERVICE SHEETS: Radio and TV, 4/- 
each. 1964 List now available, 1 /6. 
All orders dispatched on day 
received. Also Manuals for sale and 
hire. List 11. S.A.E. please. SULTAN 
RADIO, 29 Church Road, Tunbridge 
Welle, Kent. Phone: 30523. 

S.E.S. SERVICE SHEETS for all 
T.V., Radio and Tape Recorders. etc. 
List 1/8 plus S.A.E. SUN ELECTRI- 
OAL SERVICES, 38 St Georges Road. 
Hastings, Sussex. 

SERVICE SHEETS for all makes of 
Radio and TV, 1925 -1963. Prices from 
1/- with free fault - finding guide. 
S.A.E. inquiries. Catalogue of 6.000 
models. 1/6. 125 Radio/TV Sheets 
co rering many popular models, 21 / -. 
Valves, modern and obsolete. Rad'o/ 
TV Books. S.A.E. lists. HAMILTON 
RADIO, Western Road, St. Leonards, 
Sussex. 

SERVICE SHEETS also Current and 
Obsolete Valves for sale. JOHN 
GILBERT TELEVISION, lb Shep- 
herd's Bush Road, London, W.12. 
Phone: SHE 8441. 

SERVICE SHEETS 
4T- ea., plus postage. 

We have the largest supply of Ser- 
vice Sheets for all makes and types 
of Radios, Televisions, Tape Recor- 
ders, etc. in the country, and can 
supply by return of post. 
To obtain the Service Sheet you 
requite, 'please complete the at- 
tached coupon: 
From! 

Name: 
Address: 

Tot S.P. DISTRIBUTORS 
44 Old Bond St., London, W.I 
Please supply Service Sheets for the 
following: 
Make - 

Model No.: Radio /TV 
Make. 

Model No Radio /TV 
Make. 

Model No Radio/TV 
I also require litt of Service Sheets 
at 1/6. 

I also require list of Manuals at 1/- 
(please delete items not applicable) 

I enclose remittance of 
MAIL ORDERS ONLY 

SOUND RECORDING 
A UNIQUE BUY! Recording Tape, 
top brand, 51ín., 1,290ft., 19/6; lin. 
2,400ft. D.P., 28/9. 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, 
WI. EUSton 6500. 

RATES: 7/3 per line or part 
thereof, average live words to line, 
minimum 2 lines. Box No. 1/- extra. 
Advertisement must be prepaid 
and addressed to Advertisement 
Manager, "Practical R'ireiess, 
Tower House. Southampton st., 
London, W.C. 

RECEIVERS & COMPONENTS 

EXCEPTIONAL VALUE: Picture 
Tubes, brand new, Mazda 19in., 
CM 1;:901, Mullard 19in. AW47- 90/91, 
£6/10, . carriage (insured) paid 12 
£4 /sir -; Mullard 23in., AW59 /90, 
months guarantee. Note: All brand 
new. We also supply most other 
s :zis completely regunned at £4/17/8, 
guaranteed 12 months. TOMLINS, 156 
Lewisham Way. New Cross. SE14. 
TID 3857. 

"HEATHKITS" can. now be Seen in 
London and purchased on easy terms. 
Free brochure. DIRECT TV R' '.'LACE- 
MENTS LTD. Dept. PW7 /9, 125 
Hamilton Rnad. West Norwood, SE27. 
GIPsy Hill 6166. 

TRANSISTORS 

A.F. ALL TESTED BEFORE DISPATCH 
NEW -BRITISH, 8 for 10 /- or 20 for £1. 
P. & P. 1 /-. 

PERSONAL EARPIECES with Lead and 
Plug. Low impedance for Transistor 
Radios, 3/5 each. P. & P. 1 / , 

TRANSISTOR TUNING UNITS 
Medium Wave -printed circuit. Ideal for 
Tape Recorders. Amplifiers. etc. Convert 
your Record Player to Radiogram. Works 
on 9 volt battery. 59/8. P. & P. 2/ -. 

622 LINE AERIALS, Indoor, 27/6. P. & P. 
2/6. 

Cash with Order on all Goods for prompt 
dispatch. Callers welcomed at 

P.X. ELECTRONICS 
221 NORTHFIELD AVENUE 

EALING, LONDON, W.13. 
Phone: EAL 5112 

TRANSISTORS now half -price 
unmarked but tested packets of 16; 
unmarked untested packets of 40. 
duds suitable as diodes, packets 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 fitted. 
Satisfaction guaranteed. L. S. 
REPAIRS, Pluckley, Ashford, Kent. 

GUITAR AMPLIFIERS 
WITH TREMOLO 

15 watt Valves 
ECC83, ECC83, 
EL84, EL84, 
EZ81. 30 watt 
Valves ECC83, 
ECC83, EL34, 
EL34, GZ34. Four 
Tack inputs. 
Nine controls: 
four volume, 
master volume, 
bass, treble 

tremolo speed, depth. Remote plug. 3 and 
15 ohms outputs. 
15 watt tremolo kit, £9.10.0: Factory built 
£12.10.0. 30 watt tremolo kit £12.10.0: 
Factory built £15.10.0. 
LESS TREMOLO: 
15 watt 2 input kit £8: Factory built (illus. 
£10.10.0. 15 watt 4 input kit £8d0.0: Fac- 
tory built £11. 30 watt 4 input kit 611.10.0; Factory built £14. 

Add carr. 7/6 any amplifier. 
Send for free leaflet. 

STROUD AUDIO 
PAGANHILL LANE, STROUD, GLOS. 

RECEIVERS & COMPONENTS 

No. 3 BUMPER PARCEL 
6 A,w[e . ox- g)vernment sakes. 
6 Wander plug sockets -sorry no plugs. 
6 Miscellaneous items. 
1 Electro magnetic counter 10 imp. per sec. 
3 Assorted Mains Dropper Resistances. 
3 Yards of insulating sleeving. 
1 Post Office telephone fuse box with fuses. 

12 Assorted car bulbs, 6 volt and 12 volt. 
3 M.E.S. panel lamp bulbs, 6 volt. 

12 Sheets of carbon paper. 
50 Tubular condensers assorted. 
12 High stability resistors, assorted. 
12 Assorted valve bases. 

6 Valve retainers. 
1 Clockwork timing mechanism intended 

for blowing up rockets? 
112 Volt vibrator mallory. 4 pin. 

24 Red bezels for panel lamps. 
1 Altitude switch in case. 
1 Speaker. 3 ohm. 
2 Crystal adaptors. 
4 do -. Cartridge fuses. 

12 Assorted Coils. Inductances, Chokes. 
20/- Post Free, Two Parcels for 35/-. 

19' RACK FITTING CABINET. 
34' high by 21' deep with telescopic 
drawer slides. Louvred sides, back and 
ton. Bran, new Swedish make, £4.0.0 
only, plus B.R.S. delivery. 

ECR Tube with Screen and Base with 
data, 25/ -. 

5UP7 Tube with Screen and Base, with 
data. 30/ -. 

20ft. Steel Telescopic Mast. 50/, 

RECEPTION SET R220 MK 2 
14 -valve double superhet crystal 
controlled. From 60 to 100 meg. 
according to crystal used. Built - 
in stabilised P.P. internal speaker 
phone output. Brand new. 
Supplied with circuit and modi- 
fication details. For 72 -144 meg. 
etc. 

L3.10.0 Post Free. 
Separate Circuit and Modifica- 
tion kit, 25f -. Post Free. 

Copper Laminate Board, single or double 
sided, 5/- per square toot panels, either 
type 3 ft. by 4 ft. 331 -. 

High Stab Resistors. 5% ed., 2% 9.1., 
1% 1 / -. Every six packed in 7- compartment 
linen finish component box. Unmarked. 

Assorted Resistors, 50 carbon Airs 50 high 
stab. My choice 7/6. 

Reflected Power Meter or Standing 
Wave Ratio Indicator Unit, and other 
kit including 500 micro amp. meters. 
plugs. sockets, leads. switch, circuit. 
instructions. 144 meg. Complete 35/ -. 

144 meg. Harmonic Filter with all 
plugs, sockets, leads. 25/ -. 

I7 
Speakers. 8/-, P.M. 

iní 12%F.' 
Gin. 8/-. 

Trade enquiries invited for large quantity 
OC201 Transistors. Printed Circuit Board, 
50 mid at 70 volts Sub. Min. Condensers. 

U.K. ONLY. 

E. R. NICHOLLS 
Mail Order and Retail Shop: 

46 LOWFIELD ROAD 
off SHAW HEATH, STOCKPORT 

CHESHIRE. 
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RECEIVERS & COMPONENTS 
(continued) 

A.1. POST FREE BARGAINS. Guaran- 
teed set tested valves. EF80, EBBS, 
10F:, ed. each, 3 for 11. L36, ECL80, 2, each. PY31, PZ30, 3 / -. PY80. PY82 
3/3. EC081. ECC82. 3'6. PL82 3 9. B36. 
PCF80. PL83, 20P:, 4 -. EBF80. 0437, 
413. PL33, 4 /8. PLO'., 410. 30F5. 6 /.. 
53KÚ 8i0. 1858T7/. Send for full 
list of cheap `'elves. A.1. RADIO 
COMPONENTS, 14 The Borough, 
Canterbury. Kent. 

FANTASTIC BARGAINS! Condensers, 
Miniature Paper. 7/0d. per 100, 
Resistors, assortrd, 100 cards of 10 
for £2 /0 /.. Transistors, Output, 
NKT 124/5, 8 for 101, Texas transis- 
tors. NPN type. 28017. 4W, only 5/ 
each. Packet containing: 3 AF117. 1 

OC81, 20071. 1 AC:27. 1 Y21, Give- 
away price! Complete set of transis- 
tors for transformerless line -up! £1 
only. Sub -miniature Crystal diodes 

each. Miniature earphones com- 
plete with plug and lead 2/6 each. 
Multimeters, n.c. volts and current; 
d.c, volts and current. Ohms. Corn - 
n:ete with battery and leads. Handy 
pocket size, We each. 4- transistor 
Printed-circuit amplifiers 3918 each. 
Transistor F.lectrolvtics, tu.f., 2u.f., 
4u.f., 8u.f., lou.f., :6u.f., 25u.í., 32u.f., 
-all 15V; 64u.f., -:OV. All 1/8 each. 
Aces microphones Mic 40 -10/e only. 
Telephone tape pick -ups 0/ each. 
Tape Recorders, complete with 
Batteries, Tape, Spare Spool, Micro 
phone. Earphone for monitoring. Lid 
etc.. fí,4 /10 /8. G. F. MILLWARD. 17 
Peel Close, Drayton Bassett, Staffs. 
Tel: Tamworth 2321. 

Wheatstone Bridge 

Centre Zero Galvanometer scaled 20 -0 -20 
21in. movement 2.6mA FSD, 3 stud switch 
controls 0 -10, 0 -100 ohms and 0 -Inf. Com- 
plete in carrying case with instructions 
451 - Post al -. 
91ARCONI CANADIAN No. 32. As pre- 

viously advertised . tilt a number left. 
Used less case, complete for 115/240 A.C. 
mains and 12v D.C. Fully tested. Only 
ER.10.0. Carr. E1. 

POWER UNIT, Type 7.F.12. Designed for 
the above receiver. 112/8 carr. 5/ -. Moving 
Coil Headphones, chamois padded with lead 
and plug, 15 / -. Post 2/8. 

WS. NO19 Mk3 TXRC 2 -S Nle/s with 
economy power pack, 12/24v D.C., 
Carr. 251-. Set only 551 -. Carr. 151 All 
parts available. 

A. J. THOMPSON 
'EILING I.OD(ìE' 

('ODICOTE, 11)T<'111N, I7ERTS. 

Póon% CodlCOle 242 

RECEIVERS & COMPONENTS 
(continued) 

STOCK CLEARANCE, Valves, Con- 
dens 21'S Resistors, Tranelformers. 
Mall only. Bargain lists, 98 Green - 
way Avenue, E.17. 

V.H.F. RECEIVERS, P 104. 100 - 
150Meus. 13 valves. B.F.O., A.G.O., 
R.F. and L.F. Gains Tuning Meter. In 
good condition, £31101 -, carriage 15. -. 
Matching 230V a.c. power unit, 
£2/51 -, carriage 10/ -. Receiver Section 
of Walkie- Talkie 88T, 3- 6Mcts, con- 
tains 4 valves, 3 of ARP12, 1 ARS. 
25.- each post paid. Spare valves 1/ 
each post 3d. Part- stripped matching 
transmitter chassis, contains many 
useful parts, coils, condensers, 
switches, resistors etc. 10 /- post paid. 

mA 2in. round aster. 816 post 1, 6. 
Tested and working. Power units. 12V 
d.c. input for WS:9 or WS22, good 
clean condition, 26/ -, either type, 
carriage paid. 

40/42 PORTLAND 
ROAD. WORTHING 

DIRECT TV REPLACEMENTS LTD., 
largest stockists of TV Components 
in the U.K. Line Output Trans- 
formers. Frame Output Transformera, 
Deflector Coils for most stakes. 
Officiai sole sunpl'.ers for many set 
makers. Sanie Day Disnatch Servies. 
Terms C.O.D. or C.W.O. Send S.A.E. 
For quotes, Dav and Night Telnnhnne 
Gipsy Hill 6166, 126 Hamilton Road, 
West N,rwood, SE27. 

V.H.F. TX-Rx B44 
Mk. II 

en -vs Mc /s. using 14 midget valves (EF1 
series). fix is a double cocci het. Internal 
speaker Bin.. also 12 volt power unit, vol- 
tage meter on wont panel. Crystal 
controlled. all alloy chas'-1s. BRAND 
NEW with handbook at the low price 01 

661 -. earn. 7/6. Alloy case 10 /- extra. 
EXPORT ENQUIRIES WELCOME. 

NOTE THE NEW ADDRESS FOR 

LEEDS ONLY WALK AROUND 

GOV.-SURPLUS RADiO SHOP 

J. T. SUPPLY 
(I)ept. II) 

I50 Meadow Lane, Leeds I I 

FOR SALE 

24VELECTRIC POWERCINNO 

MEN rom 12 fo11 CAR BATTERY 
°rl. AMERICAN DYNAMOTOR UNIT 

Itu1 12f.11I1ol 2N12S01. e III 'Mean . POW l/1 n wises, POWs TOMS al el 
un,lrtal LUN tatuan t0OVSlllt.lint 

.', ^,' wanlmul mullo. Riot Oetrfa. nbm1ap. 
Sind male( *1,11111 In loll Women 1e1111, 

W'SCIIMIIRrr10WCI. CIlstllrO, tlln. 

FOR SALE 
(continued) 

MORSE MADE . 
The famous RHYTHM RECORDED COURSE 
cuts practice time down to an absolute 
minimum i 

One student, aged 20. took only 13 DAYS 
and another, aged 71, took 6 WEEKS to ob- 
tain a G.P.O. pass certificate. If you Wish to 
read Morse easily and naturally encloseed.in 
stamps please for lull explanatory booklet. 

To O3CHS 45 GREEN LANE 
PURLEY, SURREY 

WORLD'S SMALLEST 
NAH1'VAR n -GANG. Variable capaci- 
tor size lin. square by Dn. deep. Will out 
perform the largest air spaced variable 
condenser. Ideal for building medium 
and long wave match box radio*. 
17/6. P. & P. 9d. 

3011 pF SINGLE GANG. Tuning 
capacitor else lin. sq. x in. deep. 18¢/0. 
P. Si P. Od. 130th complete with trim- 
mers, circuits and full data. 
C.s.L. DIAL KNOB. To fit Babyvat 
cond. Back and Gold styling. liln. dia. 

F . &. P. ed. 
send 3d. stamp for detailed lists. 

LI/C "IIGIN BUPPLII:i (DARWEN 
Dept. Is.. 46 Hindle Street, 

DAR N'EN. Lanes. 

SEND B.A.E. for latest UAW of radio 
gear etc, for disposal. MAZEL RADIO 
SERVICE STATION. (Dept. ML), 
124/138 London Rd, Manchester 1. 

TAKE YOUR PICK 
ANY PACK FOR:- 

NEW ASSORTED COMMUTE tent Woes) 
:51 Carbon Resistors 
s Trimmers. Stamp type 
13 i'cramic ('oude use rs 
230 Slav rag A 111nmmrte 
:s30 ey. in I u.ulating RN 

4 clamp,. s Brackets 
o *yin l"u.rot Randle* 
s Wafer sli,w Biscuits 
a Add-on D: P au Manes 
:S Ilroppri Resistors 
340 stl.lt, lie vine ('.loth 
13 Papa, 'rub. Cods 
73 5, -li 'Lei, acre ws 
12 Mica tors lowers 
I 1: rani Mont ills Kit 

4 11 11 t l.: I..,n e..neher 
10 ili.,.I-. IItejevisl 

ß7F, \nlv.' Cans 
5ft l're,tle Compound 

:t 2e t -pbl aW Sockets 
6 s11ó.mio Trimmers 
24 Loudspeaker (lenses 
)2 Anti- vibretlnn Soma. 
0110 sq.ln. Alms. Foil 
I/O Nuts/ atolls/ Washers 
.5 tllevtrnq tie I on, is 
3 Bloc, Paper ('nulls 
l T.V. Timer C'haeele 
1 t Wave Reel Oar 
t - Plastering Trowel 

85 Syringe 
12 Knobs Red/TV 
16 'Ceg strips 
10 Vulve Hollers 
le socket panels 
Is Coll Potwar. 
3 Radio Culls 
tl R.F. Chokes 
3 eoteutlomelrrs 
16 Valve 'cop Caps 
60ft. sleeving 
7 Metalpsek rond 
8 LIS OP Ow Was 
27 Ceti Cllpa 
75 Pelt Washer 
le Fuse Holders 
40 Mounted Tage 
12 Equipment Fctl 
]0 Plugs) 
a T.V. foils 
46 Cable cleats 
13 PahlBta Knob, 
2 Wafer swItehee 
1 Slider Switch 
tl llotoroar Bulbe 
72 Terminal Coven 
3 Printed Cireulte 
1 Twin ion Tres 
lo SES Lamphldr 
'24 eq.1n. Pelt T.pe 

New & U .4 Ex Govt. teuipmeat, ate. 
Pulse Ceurretn/ Nn. 0, 516. Modulator No. 28. Ill. 
'rest set NI ie' Receiver No, 4, 507. 4 Valve Modula- 
tor., 11/4 AC/1)C Power Units, 11lI_ No. 16 
('oaten( t. site. 5/e. Dimmers, 716. 7 TV Pote, 7/6. 
Alrnbc leucrator., 50 /.. lba Male swltehee, 716. 
ev 0 -pin Vibrators, 7/9. ilv 40th Aecl:mulatore. 151 
w'ideRaud A,np116en, S61.. Radio ('ahlaete, 191. 
EF ll Cuccs. 1/5. Regret. all VIVoltmetera BOLD. 
Large ranee of 'tartar Equipment to caller only. 
('bens add small amount F. it P. Cat. 1 /- List S.A.E. 
FREE- l'orebes Clamps It requested with orders. 
(see advt. In V. to.' I'. ̀r, etc. for other lines.. 

ALBATROSS 
ENGINEERING CO. 

Cepa. FW5 78 -00 MOH STREET. 008BERTON 
SPALDING. LINCS. (Tel. Go. 4581 

(continued overleaf) 
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FOR SALE 
(continued) 

PRINTED CIRCUIT BOARD, 6ín. X 
6 }in. 3 for 9/6. 1,000 item list 3d. 
ROGERS, 31 Nelson St., Southport. 

FANTASTIC 
BARGAIN OFFER? 

ELECTRIC 
SOLDERING IRON 

Lightweight Pis tol G ri p handle 
40 watt. 240/250v. AC. Solid 
copper bit. Detachable handle 
forms cover for iron when not in 
use. With Oft. Safety 3 -core 
Hex. Indispensable for 
every home handy- 
man. A boon to model ONLY makers and a necessity 

kl 
for every wireless en- 9/6 thusiast. Offered to 
you at this new amaz- p p. ing price. 

C. H. SERVICE, Dept. P.W. 
Lusted Hall Lane, 'lat.lield. Kent. 

Lapel type microphones 7/6 Transistor personal earphones ...6/- 
Reclaimed 61n. eliptical speakers . 6/. 
T/V slot meters 35/- 
Cossor mini -scope ........... £8 
Call or write: 

HOLMESSMITH ELECTRONICS. 
195 New Road, 

Portsmouth. 
Hants. 

GUARANTEED TRANSISTORS 

V- each, XAIOI, XA102, XBI03, 
XBI04, XAI12, 0C430. 

316 each, GETI6, GET20, GET 
884, GET873, 250mW ZENER 
DIODES 4 volts to 22 volts, 
0C44, 0C45, OC71, OC8ID, 
0081. 

4f -each, 0C170, OC171, AFI17, 
XU6II, GET67I, GET672, GET 
673, G ET69 I , GET692, GET693, 
GET694, GET884. 

5f- each, 0C309, 0C320, 00703, 
00800, 0C46, 0C47, ORP60, 
and many more. 

LARGE STOCKS of Mullard, 
Mazda, Bush, G.E.G., Impex, 
A.E.I. 
Send 3d. stamp for full list. 

B.W. CURSONS 
78 BROAD STREET 

CANTERBURY, KENT 

FOR SALE 
(continued) 

EXCEPTIONAL Transistor Portable 
Tape Recorder, value £5 /19/6, com- 
plete with crystal microphone, ear- 
phone, spools, tape, batteries, instruc- 
tions, presentation box (extra tapes 
100ft. 4/e). Ideal gift. £5/19/6. Satis- 
faction guaranteed. Postage, packing 
2 6. TOMLINS, 156 Lewieham Way, 
New Cross, SE14. 

The Wonderful DATROLA' 
"DATROLA" transistor Electronic 
ORGAN. 2 octave. Complete and ready 
to play, with instructions and music. 
Size 14i x 51n. 

Special Offer only E4.19.6 post free 
Ideal present for all ages. Can be played 
anywhere (battery operated). Instruc- 
tional aid to music, will give endless 

hours of amusement. 
DATA ELECTRONICS LTD. 

6 Hillside (iardenv, Edgtr are. Middx. 

WANTED 

WANTED: TEST GEAR, Meters 
Valves, Components, Communication 
Sets Amplifiers. Letters only. HUG - 
GETT'S LTD, 2 -4 Pawson's Road, 
West Croydon, Surrey. 

WANTED 
VALVES ONLY 

Must be new and boxed 
Payment by return. 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

A PROMPT CASH OFFER for your 
surplus brand new Valves and 
Transistors. R.H.S., Beverley House. 
Mannville Terrace, Bradford 7. 

WE BUY new valves and transistors. 
amplifiers, short wave receivers and 
components, etc. A.D.A. MANUFAC- 
TURING CO., 116 Alfreton Road. 
Nottingham. 

NEW VALVES WANTED 
Any type, or quantity 

CASH PAID 

R.S.T. Valve Mail Order Co. 
21IA Streatham Road 

Mitcham, Surrey 
Telephone: MITCHAM 6202 

WANTED Service Sheets and Manuals. 
No quantity too large, highest prices paid. SULTAN RADIO, 29 Church 
Road, Tunbridge Wells, Kent. 

MISCELLANEOUS 

PLASTICS MOULDINGS without tool 
cost. Send your drawing or sample 
for our immediate quotation, mini- 
mum quantities 5,000, to: BRUCE & 
PARTNERS, 4 Bramleys, Rochford. 

-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.. 20 Maude Street. 
Darlington, Durham. Send 21d. stamp. 

BOOKS & PUBLICATIONS 

FIND TV SET TROUBLES IN 
MINUTES from the great book The 
Principles of TV Receiver Servicing. 
10 /6 all book houses and radio whole- 
salers. If not in stock from Dept. B 
Secretary, 32 Kidmore Road, Caver - 
sham, Reading, Berks. 

AUDIO, America's foremost journal. 
Year's subscription 43/ -, specimen 
copy 4/ -. All American radio journals 
supplied -list free. WILLEN (Dept. 
401, 61a Broadway, London, E15. 

BUSINESS OPPORTUNITIES 

IF YOU are a Self -employed TV 
Service Engineer wishing to increase 
your profits by at least 25% and 
receive free technical information, 
send s.a.e. for details to Box No. 55. 

SITUATIONS VACANT 

RADIO AND TV Exams, and courses 
by Britain's finest Home -study School. 
Coaching for Brit.I.R.E., City and 
Guilds, Amateur's Licence. R.T.E.B., 
P.M.G. Cert., etc. FREE brochure 
from BRITISH NATIONAL RADIO 
SCHOOL, Russell Street, Reading. 

TV AND RADIO, A.M.Brit.I.R.E., 
City and Guilds, R.T.E.B. Cert., etc., 
on " no pass -no fee " terms. Over 
95% successes. For details of exams 
and courses (including practical 
anoaratus) in all branches of Radio 
TV and Electronics write for 148 - 
nace handbook -free. B.LE.T. (Dept. 
242G). 29 Wright's Lane. London. W8. 

A.M.1.Mech.E., A.M,I.Brit.I.R.E. City 
and Guilds. G.C.E., etc., brings high 
pay and security. "No pass -no pay" 
terms Over 95% successes. For 
details of exams, and courses in all 
branches of Engineering, Building, 
Electronics, etc., write for 148 -nage 
handbook - free. B.I.E.T. (Dept. 
24213(, 29 Wright's Lane, London, W8. 

ROYAL NAVAL RESERVE 
Men between the agas of 16 and St and 

ex- servicemen with previous communica- 
tion training up to the age of 90 are invited 
to train in their spare time as Radio and Tactical Communication Operators in the Royal Naval Reserve. 
For details apply: 
ADMIRAL COMMANDING RESERYI ?S Empress State Building, London. S.5%.5 
or ask at your nearest Royal Naval Careers 
Office. 

www.americanradiohistory.com

www.americanradiohistory.com


1 

May, 1964 PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS 99 

METAL WORK 

Cases, Chassis, Frames, etc., 

anything in metal. Send your drawings for 
quotation. One -off's with pleasure. Trade 
enquiries welcomed. 
Stove enamelled any professional finish. 

Moss Watson 
40 MOUNT PLEASANT STREET 
OLDHAM, LANCS. MAIN 9400 

METAL WORK. All types cabinets, 
chassts, racks, etc., to your specifica- 
tions. PHILPOTTS METAL WORKS 
LTD., Chapman St.. Loughborough. 

EDUCATIONAL 

BECOME "TECHNICALLY QUALI- 
FIED " In your spare time. Guaran- 
teed Diploma and Exam. Home -study 
Courses In Radio, TV Servicing and 
Maintenance. R.T.E.B., City and 
Guilds. etc. Highly informative 120- 
page Guide - FREE. CHAMBERS 
COLLEGE !Dept. 3631, 148 Holborn 
London, EC1. 

RADIO OFFICERS see the world. 
Sea -going and shore appointments. 
Our many recent successes provide 
additional trainee vacancies during 
1964. Day and Boarding students. 
Grants and Scholarships available. 
Stamp for Prospectus. Wireless 
College. Colwyn Bay. 

THE INCORPORATED PRACTITION- 
ERS in Radio & Electronics II.? R.E.1 
Ltd,. Membership Condition booklet 
1'. Sample copy of I.P.R.E. official 
Journal 2 post free. Dept B 
Secretary. 32 Kidmore Road, Caver - 
sham, Reading, Berks. 

Nadio 
Television 

& Electronics 
Learn at home with the word's 
largest home study organisa- 
tion, Brit.I.R.E.; City & Guilds; 
R.T.E.B., etc.- Also Practical 
Courses with equipment. 

All books supp.ied. 
Write for FREE prospectus 

stating subject to 

I.C.S. 
(Dept. 541), Intertext House, 

Parkgate Road, London, S.W.1I 

RES /CAP. BRIDGES 9!616 
Checks all types of resistors, condensers 

6 RANGES 
Built in I hour. Direct reading 

READY CALIBRATED 
Stamp for details of this and other kits. 

RADIO MAIL (Dept. PX) 
Raleigh Mews, Raleigh Street, Nottingham 

STOP! LOOK! 
TRANSISTORS from 1 /3 

GREEN SPOTS 113 or 3 for 313. 
RED SPOTS down to 116 or 3 for 41 -. 
WHITE SPOTS down to 21- or 3 for 513. 

MICRO -ALLOY TRANSISTORS 
MATIO0 719, 101 816, 120 719, 121 816, 

ADTI40 
EARPIECES with Lead and Plug, Crystal 

Type, 51 -; Low Imp., 41 -. 
TRANSISTOR HOLDERS 3 or 5 pin, I1 -. 
WIRELESS WORLD VALVE DATA 61 -. 
REACTION CONDENSERS .0001 31 -, 

.0003 3'9, .0005 413. 
J. B. DILECONS .0001, .0003, .0005 all 

419 each. 

REPANCO COMPONENTS 
DRXI Crystal Set Coils with Circuit 3f -. 
DRR2 Dual Range Coil with Reaction 

Winding and Circuit, 4'6. 
FR2 Ferrite Rod Aerial, 1216. 
CHI R.F. Chokes, 2'6. 
TRANSISTOR TRANSFORMERS 

TT49 5f -, TT46 61 -, TT45 61 -, TT23 22/6, 
TT24 22/6. 
MULLARD TRANSISTORS AND 

DIODES 
OC70 616, 0071 616, 0C44 8'3, 0C45 8l -, 
0072 81 -, 0081 81-, 0C25 121 -, AF102 27/6, 
AFI14 111 -, AFI 15 10'6, AFI16 ICS -, AFII7 
9/6, AFI24 111 -, AFI25 10/6, AF126 IO / -, 
AF127 9/6, 0C170 816, 0C171 91 -, OA70 

OA81 
ALL SENT POST FREE IN U.K. by 

SUPPLIES 
22 HIGH STREET 

BIDEFORD, N. DEVON 
Tel: Bideford 1217 

NEW VALVES! 
Guaranteed Set Tested 

24-HOUR SERVICE 
1R5, 155, 1T4, 354, 3V4, DAF91 DF91. 
DK91, DL92, DL94. SET of 4. 141, 
DAF98. DF98. DK96, DL96. SET of 4, 22/-. 
OA2 4/- DL35 81- PCL82 8/3 
11)5 4/9 DL92 413 PCLA3 7l9 
1R5 3lgg DL94 5/- PCL94 f18 
155 3/3 UL96 518 PL38 7/9 
1T4 2/3 EB91 2/- PI.,81 6/6 
339 4/3 I1BC41 CO F'L92 6/- 
3V4 5/. EBF80 5!3 PL83 5f- 
5Y3GT 4/3 ECC40 8/9 PLJ4 5/3 
524G 819 ECC81 3/3 PY31 81- 
6F70 113 ECC82 4/0 PY32 8l8 
81{8G 3/- ECC83 4/13 PY33 8/6 
6Q7G 4/3 ECC84 5/6 PY80 4/9 
8070 6/6 EÇC85 61- PY81 5/- 
6V6G 3/6 ECF80 5/9 PY82 4/9 
6X5GT 5/- ECF82 5/9 PYA3 5/6 
12K'iGT 3/3 ECH42 7/3 U25 8l- 
12K8OT 8/6 ECH81 5/3 1126 9/- 
12Q7GT 313 ECL80 5/9 U191 8/3 
12SN7GT 5/6 EF41 818 UARC80 5/- 
251.60 4/9 EF80 3/9 UAF42 6/9 
35L6GT 6/6 EF85 4/9 UBC41 8l- 
35Z4GT 4/6 EF'86 5/9 UBF80 5/6 
85A2 6/6 EF89 4/3 UCCA5 61- 
CL33 8/6 EF91 2/8 UCI-142 8/9 
DAC32 7/9 EL41 7/- UCH81 5l9 
DAF91 3/3 EL84 4/8 L'CL82 7/3 
DAF96 6/6 EY51 5/6 UCL83 7/9 
DF33 7/6 EY86 51- UF41 6/3 
DF91 2/3 EZ40 51- UF89 5/9 
DF96 5/8 ESN 3/9 UL41 6/8 
DH77 3/6 I:ZA1 3/3 ULM 5/9 
01,32 16 MU14 3/9 UUe 10/6 
DK91 319 PGC84 5/3 UY21 7/3 DK92 
DK98 

819 
8/- 

PCCBS 
PCF80 

7/6 
UY41 5l3 4/3 

DL33 8/9 PCF82 6f- UY85 4/9 
Postage 6d. per valve extra. Any Parcel 
Insured Against Damage In Transit 6d. extra 

Any C.O.D. Parcel 413 extra. 
Office address, no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD, 

STOKE NEWINGTON, 
LONDON. N.IS 

HERE'S A LOW COST WAY 

TO GET INTO T.V. 

SERVICING FAST! 
If you are a man who wants to get ahead In 
television. YOU will probably be Interested 
in this new revolutionary type television 
training programme now being introduced 
for the first time. 
Knowing that early success will usually spur 
a man on to greater achievement you learn 
how to make the easiest T.V. repairs first. 
lince the easiest T.V. repairs are the ones 
most often found on service calls, you are 
ready to make money right after the first 
lesson. Then as you progress you will 

i liscover how to handle every kind of 
trouble round in all makes of T.V. set! 
Pere for example are some of the Items 
covered in the course: 
L Simple adjustments to correct poor 

pictures. 
2. Circuit faults Indicated by a poor 

pattern. 
3. Finding had valves by observing 

picture faults. 
4. Antenna principles and practices. 
5. Facts about the T.V. signal to help 

YOU In repair Kork. 
A. All about Cathode Ray tubes. 
7. How to tell what Is at fault. 
s. Explanation of television circuits. 
9. U.H.F. converters and tuners. 

10. Television test equipment and align- 
ment. 

IL Advanced trouble shooting by picture 
analysis. 

This is a real home study course that has been 
bound into one giant d x h in.. 192 pape manual 
to reduce cost. 
Compares favourably with some courses 
costing very much morel By creating a 
mass market through large volume sales 
and eliminating individual letter writing 
we are able to pass on these savings directly 
to you! 
The course features over 325 different line 
drawings, circuits. servicing charts and 
illustrations -to simplify the text and make 
your study more enjoyable. Soon you will 
be well on your way to becoming a first -class 
television repair technician! 
YOU TAKE NO CHANCES WHEN YOU 
DEAL WITH SIM -TECH 
You must be convinced that this is the best 
value you have ever seen In television 
training. otherwise you can return the 
course (or have your money refunded If seni 
with order) after you have examined it in 
your own home for a period of seven lul; 
days. 
The price? Only 38/- per course, plus postage 
and packing, 1/6. 

Free 71 -page book on Television Faults 
will be included if you send cash will: 
order. 

FREE TRIAL OFFER 
Terms only S/- per week if you wish 

To SIB -TECH BOOK COMPANY Dept. BT., 
West End. sonthamptoo. Bests. 

Please send your Television Course for a Sul, El 
even days free trial. If not delighted [may return 
the course post -paid nitheut further obligation on 
ins part. Otherwise I will pay cant: price of 37/6 or 
'I- weekly until 87/8 plus 2//l service charge, tots. 
401- is paid. 

Tick here if enclonina Full price Of 37(6. (Sors,' 
-day money back guarantee). NOTE: Customers 
who send web with order get in addition a 71.page 
book on TELEVISION FAULTS. 
Overseas rustomere please send full amount is 
eluding Irelaadl. 

Name 

Address 

City County 
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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 ACIDC SBC 6 /6. P. & P. 1/ -. 
12 volt 60 watt ACIDC SBC 8/6. P. & P. 1/-. 
Transformer to suit the above: Input 900- 
240 A.C. Output 12 Volt A.C. 36 watt. 16/6. 
P. & P. 2/6. Input 200 -240 A.C. 12 volt A.C. 60 
watt. 22/6. P. & P. 3/6. 
Set of 4 colours FLUORESCENT Paint. 
Orange. Yellow, Green and Red, in oz. tins. 
Ideal for use with the above Ultra Violet 
Bulbs, 9/6. P. & P. 1 /6. 
BUILD AN EFFICIENT STROBE UNIT 

FOR ONLY 37/6. 
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 
a unit for infinite variety of speeds. from 1 
flash in several seconds to several thousands 
per minute. New modified circuits bring 
price down to 37/6 plus 3/- P. & P. 
NSP2 CV29.6 STItOBOTRON FLASH - 
TUBE made by Ferranti. brand new. I.O. 
base. Price 15 / -. P. & P. 11-. 

MAGNETIC COUNTERS 
10 IMPULSES PER SECOND 
High Speed Magnetic Counter, 
10 impulses per second. Type 
100D 4.1 ohm coil, 3-6V. D.C. 
operation. Type 100B 2.300 ohm 
coil, 36 -46V. D.C. operation. 
Either type, 15/ -. Pius P. & P. 
1/6. 

VARIABLE l VOLTAGE 
TRANSFORMER 

Post Paid. 
Input 230 v. A.C. Output 
0 -260 v. at 1 amp., fully 
shrouded, new. Also available 
2.5, 5, 8. 10. 12 and 20 amp. 
Write for details. 

SIEMENS H.S. RELAY. Very latest type. 
sealed. H96E. 1.700 ohms plus 1.700 ohms 
single C/O contacts. Price 16/6 each. Pius 
1/- P. & P. 

SLIDER RESISTANCES 
Geared Drive. New. 

36 ohm 6.5 to 2.8 amp. tapered winding, 
1.2 ohm 14 amp 27/6 

geared drive (less knob) 45!- 
75 ohm 2 amp 37/6 
200 ohm 1.2fí amp 37/6 

P. & P. 3/6. 
12 v. D.C. Reversible Motor 
with tremendous power 
weight ratio. 3 position 
switch. Weight 2.1 ounces. 
Size It x llin. dia. Speed 7,000 
r.p.m. Self lubricating, 15/ -, 
plus 1f- P. & P. 

230 VOLT A.C. GEARED MOTORS. 
Type B16G 80 r.p.m., .26 Ib. inch. £1.19.6. 
P.P. 2/ -. Type D16G 5 r.p.m., 1.7 lb. inch, 
£2.9.6. P.P. 2/6. Type D16G 13 r.p.m., 1.45 lb. 
inch, £2.12.6. P.P. 2/6. 

F. 

LIGHT SENSITIVE SWITCH 
Kit of parts, including ORP ,12 Cad- 
mium Sulphide Photocell, Relay. 
Transistor and Circuit. etc., price 25/- 
plus 

ircuit. 10/6 each P. & P. 

10.0 

MINIATURE UNISELECTOR 
3 banks of 11 position 
plus homing bank. 
40 ohm coil. 24-36 v. 
operation. Ex- equip- 
ment. Individually 
tested. 22/6, plus 2/6 
P. & P. 

0041 
OC45 

002 
0073 

00076 
OC77 
0081 

SWITCH 

TRANSISTORS 
7/- 0084 10/- 
5/- 00139 12/- 
5/- 0C140 19/- 
7/. OC171 10/6 
6/- 00200 10/6 
7/- 0C201 211- 
6/- 00203 14/- 
9/- GET104 6/- 
8/- GET105 10/- 

GETS 73.12/6 
2G110 17/6 
2N453 20/- 
SB345 716 
AC107 14/6 
AF114 111- 
AF115 10/6 
AF116 10/- 
AF117 9/6 

Available in matched paire 

SERVICE TRADING CO. 
Ail 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 
(of Leicester Square) Tel: GERrard 0576 
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PADGETTS RADIO STORES 
OLD TOWN HALL, KNOWLER HILL 

LIVERSEDGE, YORKS. 
Teïephone: Cleckheaton 2866 

Tube Unit Type 7301. With two EF52, three 
EF91, five 6J6, two CV4025, one 6V6GT. 
Also Tube Type VCRX263 with mu -metal 
screen. Fitted with dimmer unit and lamps 
Part 7302. A fine unit for only 35/ -. In good 
condition. Carr. B.R.S. 8 / -. No details on 
this unit. 
New Boxed Drive Unit Type 114. Com- 
plete with 51.14, 6L6, VS210 two EF50, one 
VR92 valves. Also 25 cycle tuning fork. 
Housed in very nice case. 15/ -. Carr. B.R.S. 
7/6. 
New Vin. Speaker with Built -in Tweeter, 
28/6. 3 or 15 ohms. Post free. 
Army Set, Type 18. Receiver side bench 
tested on phones. Sets as new, 50/ -. Clean 
condition, 32/ -. Carriage B.R.S. 10/ -. Simple 
drawing with each set explaining pin con- 
nections for mains operated power pack. 
New Valves Ex Units. POST FREE. 
6K7 1/8 each, doz. 121 -. 6K8 2/8 each, doz. 
22/-. 

3 /250 (PX4) 5Ì. 
doz. 

8(PENA4) 2/8. 
5U4 3/ -. 6V6GT 4/6. EF91 1 /9. EL91 1/9. 
6F6 2 / -. 524 5 /6. 5Y3 4/6. 6X5 4/6. EF50 1 / -. 
8/- doz. ARP12 1/6, 6 for 5/6. box of 50 19/ , 
KT66 8 / -. ARTP2 2/ -. ART4 2/ -. APP37 2/-. 
AR8 2/ -. IT4 2 / -. 054. new boxed. 1 /3. 
13 Channel TV Sets. 141n. untested 30 / -, 
carr. 10 / -. Well packed, sent at owner's risk. 
T.V. Tubes. Completely rebuilt and re- 
faced. 12 months' guarantee. Sizes up to 
17ín. Special trade price of 75/-. Carr. and 
Ins. 7/6. 

RECLAIMED TUBES 
Mullard 12 and 14, Mazda CRM141 -2 at 17/ -, 
cary. 7/6. Mallard and Mazda 171n.. 301 -. 
6 months' guarantee. 
P.M. Speakers. Guaranteed ex T.V. Sets. 
6in. round, 6 x 4ín. Rola and Plessey, Philips 
lin. round, all at 3/- each. Post 2/ -, 6 for 20/ -, 
post paid. Goodman 7 x 4ín., 5/ -, post 21-. 
8ín. round, 6 / -, post 2/ -. 
Valves Removed from T.V. Sets. Tested 
on a Mullard Valve Tester and are 100% as 
new. Three months' unconditional guaran- 
tee. POST FREE. 
ECL80 2/- 2001 3/- PL33 4/- 
ECC82 3/- 20M 5/- PL38 8/- 
EY51 2/6 20P3 5/- PY80 5/- 
EBF80 4/6 20P4 8/6 PY81 4/ 
EB91 9d. 20P1 5/- PY82 5/. 
EF91 9d. U25 5/- PCFBO 4/8 
6SM7 2/6 U801 8/8 PCC84 4/6 
6F1 1/- U281 5/- B36 4/- 
6F14 5/- U282 5/- N37 5/- 
6F15 5/- U329 5/- 6114 5/- 
6LD20 5/- KT36 5/- 6P25 3/8 
10C2 11- 

11- PL81 5/- 6K25 5/- 
10P13 5/- FL82 5/- 6P28 á/- 
10P14 5/- PL83 5/- PZ30 5/- 
EF80 1 /B, or 10 /- per doz. Grade II EF80 
for test purposes 4/- per doz. 

RADIO BOOKS 
STEREO FOR BEGINNERS 8/6 
111 -F1 FOR BEGINNERS 8/8 
SOUND & CINE FOR BEGINNERS 8/6 

BASIC E¡E(TRONI S 
AUDIO & ACOUSTICS by Briggs 11 /6 
MORE about Loudspeakers by Briggs 9/6 
CABINET Handbook by Briggs 8/6 
"P. W." RADIO & Television Ref. Data 

11 /6 
22 TESTED Circuits using M.A.T,s 5/6 
AT A GLANCE Valve and T.V. 

Tube equivalents 4/- 
OSCILLOSCOPE Book 5/6 
USING an Oscilloscope 7/- 
OSCILLOSCOPE Equipment 5/8 
MULLARD Transistor Radios 5/6 
MULLARD Ref. Transistor Circts. 13/8 
EXTRA Equipment Tape Recorder 6/6 
COIL Design and Construction 5/6 
TRANSISTOR Circuits for Radio 

Control of Models 8/- 
SERVICING Transistors Receivers 8/- 
ELECTRONIC Novelties 5/8 
ELECTRONIC Gadgets 5/- 
RADIO Valve Data "Wireless World" 7/- 
BEGINNER'S Guide to Radio 8/6 
MODERN Transistor Circuits for 

Beginners 8/- 
HOW to Receive Foreign T.V. Pro- 
grammes with Simple Modifications 5/6 
All books include postage. List S.A.E. 

SELRAY BOOK CO. 
60 HAYES HILL, HAYES, BROMLEY 
KENT. TeL HURstway 1818 

FAMOUS FOR THIRTY YEARS 'or 
SHORT -WAVE EQUIPMENT of QUALITY 

H.A.C. SHORT -WAVE 
KITS 

R.A.C. were the original suppliers of Short. 
Wave Receiver Kits for the amateur con - 
structor. Over 10,000 satisfied customers- 
including Technical Colleges, Hospitals, 
Public Schools, Hans, etc. 

NEW 1964 RANGE NOW READY 

1 -Valve model "CT ", complete kit, Pries 34/6 

Customers say: "Definitely the beat one - 
valve S.W. kit available at any price." This 
kit contains all genuine Short -Wave com- 
ponests, a drilled chassis, accessories and full 
instructions. Ready to assemble and, of 

as an our products, fully guaranteed. 
FULL RANGE of other kite still available 
including the famous model 'K', price 77/ -. 

Before ordering call and inspect a demon- 
stration receiver or send for a descriptive 
catalogue and order form to:- 

'MAC." SHORT -WAVE PRODUCTS 
(Dept. T.H.), 44 Old Bond St., London W.1 

FIRST -CLASS RADIO 

AND T/V COURSES... 
GET A CERTIFICATE ! 

After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure a recognised 
qualification or extend your knowledge 
of Radio and T.V. Let us show you how. 

FREE GUIDE 
The New Free Guide contains 120 
pages of information of the greatest 
importance to both the amateur and 
the man employed in the radio 
industry. Chambers College pro- 
vides first rate postal courses for 
Radio Amateurs' Exam., R.T.E.B. 
Servicing Cert., C. & C. Telecoms., 
Grad. Brit. I.R.E. Guide also gives 
details of range of diploma courses 
in Radio /T.V. Servicing, Electronics 
and other branches of engineering, 
together with particulars of our 

remarkable Guarantee of 

SUCCESS OR NO FEE 
Write now for your copy of this 
invaluable publication. It may well 
prove to be the taming point in your 

career. 
FOUNDED 1885 -OVER 

150,000 SUCCESSES 

CHAMBERS COLLEGE 
(Incorp. National Inst. o' Engineering) 

(Dept.461), 148 HOLBORN 
LONDON, E.C.I 
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SPRING CLEARANCE SALE PRICES SLASHED 

STOCK ROOMS MUST BE CLEARED TO MAKE WAY FOR SPRING STOCK 

Stock No. 101 -Few Only MAINS BUR- 
GLAR ALARMS. With complete set ci door 
and window mioroew,tchee and Connecting 
Wire etc. Advertised at 7 snit OUR PRICE 
to clear 39/8. plus 81- P. A P. 

Stook No. 109 -BRASS RIGHT ANGLE BRAG 
KETO, drilled with 2 holes. Approximately lin. 
square. Only 95. a pair. 
Stook No. 104 -MINIATURE MEDIUM WAVE 
'l'U NINO COILS with reaction winding. Clearance 
price 2/- each. plue 6d. P. & P. 
Stock No.105 -39 ONLY PRECISION CAMERAS. 
Takes 127 111m. To clear 8/8 each, Pius 1/6 P. & P. 
Stook No. 30& -193 ONLY MINIATURE PLAS- 
TIC RADIO CABINETS, complete with Chrome 
carrying Bandies. Dial and tuning knob. Size 
.33 s 3/ z 131n. Clearance price only 8 /8, plus 11- 
P. & P. 
Stook N6. 107- PRINTED CIRCUITS of 3 

Translator Reflex Radio nude to fit above radio, 
2/8, plus 1/6 P. & P. 
Stook No. 108 -MINIATURE PRINTED RADIO 
CABINETS, 6 x 31 x lin.. 11/8 each to clear, plus 
lid. P. 8 P. 
Stook No. 109 -BEAUTIFUL MINIATURE 
617.E PLASTIC RADIO CABINETS. Size 

z 3 x 1+lo. Printed and ready drilled. OUR 
PRICE 3/0. pine U- P. & P. 
Stook No. 110-MINIATURE PLASTIC RADIO 
CABINETS unprinted. Size 3 z 21 z fin., 2/6 
each to Near, plus Cd. P. & P. 
Stook No. 111 -BEAUTIFULLY MOULDED 
MINIATURE PLASTIC RADIO CABINETS, 
tromptete with tiny carrying handle and tuning 
knob. Sim 4 z 23 z 131n. Price to clear 5/8. plus 
1/. P. & P. 
Stook No. 1116 -- Speelally Printed Cared& for 
above cabinet of two transistor reflex radio, 2/8, 
plus 6d. P. & P. 
Stoek No. 112 -EXCEPTIONALLY GOOD 
LOOKING PLASTIC RADIO CABINETS 
"SLIM LINE ". Oise 6 z 84 z 111. Clearance 
price 5/9, plus 9d. P. 8 P. 

AMAZING CIGARETTE RADIO 
only 18/6 

Amass your friends! 
-thin highly sensitive 
TRANSISTOR "CI- 
GAEADIO" receives 
all medium wave 
stations clear and 
crisp--holds ten cigar- 
ettes-weighs less than 
3 ors. with cigarettes! 
Tiny battery inside 
cost 3d. and lasts over 

three months This brilliant little novelty personal 
Phone radio le ideal for Bedside, News. Sports. 
0Moe. Can be built by anyone from our simple 
pictorial diagrams in an hour or two. AB part. 
supplied foe 18/9 (add 118 P. 8 P.). C.O.D. 2/- 
extra. (Part. sold separately, priced parts Sste 1 /-). 
Stock No. 113*- BEAUTIFUL BLACK & GOLD 
READY DRILLED FRONT RADIO PANELS 
TO GO WITH THESE, S /-, pis 11- P. & P. 
Stock No. 114- MINIATURE RADIO CABI- 
NETS IN GOLD but uudrllled. Size 41 x 3 x 111. 
(live away price of 2/6. plue öd. P. & P. Special 
carrying cane for above at 1/8, plus 6d. P. & P. 
Stook No. 116 -RADIO CABINETS same as 
specified as above, but upright design, 2/8 each, 
plus 6d. P. & P. 
Stock No. 1166- Special carrying case for above 
at 1/9, plus Bd. P. & P. 

Stook No. 116- ANOTHER TYPE RADIO 
CABINET, horizontal, 2/8 each, plea 6d. P. & P. 

Stook No. 126 -BRAND NEW MAGNETIC 
DEAF AID TYPE EARPIECES, complete 
with Plug and Socket. 300 ohm. OUR 
SPECIAL PRICE 5/- plus 6d. P. 8 P. 
Stook No. 128 -BRAND NEW CRYSTAL 
DEAF AID TYPE EARPIECES. Our 
price 4l- plus dd. P. 8 P. 

Stook No. 127- DECORATIVE SPEAKER 
GRILLS 21n. diameter, 3 for 1/ -, plus Bd. P. & P. 
Stook No. 128 -41a. PLASTIC CARRYING 
HANDLES with lixing ,Crewe. Bd. each, plus 6d. 
l'. & P. 
Stook No. 188 -93 ONLY STANDARD PLASTIC 
CEILING SW ITCHES, two way, cord operated. 
!'lea xnce price 243, plus 1I. P, & P. 

AMAZING NEW INVENTION 
AUTOMATIC 
CAR LIGHTER 

ONLY 101. 
We have been lucky enough 
to purchase 1,80(1 only of 
these fully automata) Car 
Cigarette Dispenser /Lighters 

because of a frustrated export shipment. 
Originally made to sell at about 41/ -1 Robust 
and Ingeniously deeigned In heavy chromium. 
Holds packet of cigarettes (any make and size) 
you reach out with one hand, press a button 
and a lighted cigarette is In your hand) Can be 
fitted by anyone in 2,3 minute. For 6 or 12 

volts, full connecting details -only one wire to 
connect! Each one in own coloured box. brand 
new and untouched. Only 10/-. add 2/- P. & P. 
(C.O.D. 2/8 extra). 

Stock No. 117 -477 BUB- MINIATURE TRAN 
PISTOR RADIO CASES (Plastic, undrllled). 
Sloe only 11 z 11 x 51n., to clear 1/- each, plus 
6d. P. & P. 
Stock No. 118 -- SPRING TERRY CLIPS for 
holding Miniature Valve. Price for 3, 1 / -, plus 
6d. P. & P. 
Stock No. 119-72 ONLY MINIATURE a TAG 
COI LS covering Medium Wave and Long Wove 
with reaction winding. Price to clear 8/- each 
plus 6d. P. & P. 

120-SIMILAR 
T 

but 
Medium Wave only, 2/- each ohm Od. P. & P. 

Stock No. 169. 

44VOLKSRADIO" 
POCKET VALVE RADIO 

ONLY IS, 
Take -Over Bid 
makes this Fan- 
tastic Offer possible -the beautifully 
compact "5 Star 
Volkeradio" meas- 
uring 41 x 2/ x 
11in. receives per- 
fectly-in the bed- 
room, office, garden -over eh medium waves 
(Incl. Luxeoboorg). Under bd. hour running 
cost. Anyone can assemble It In 1 or 2 hour. 
using our simple A B C plan. Only 15/ -. plus 
118 P. & P. C.O.D. extra. (Parts can be 
bought separately). 

SCLYDON" 
187-BRAND 

pF. clear 1 each, Plus 4d. 
P. & P. 
Stook No. 188 -MINIATURE ACORO VALVES. 
Type 954, 8d. each, pis 8d. P. & P. 
Stock No. 135 -6E70 BRAND NEW VALVES, 
2 /8. plus lid. P. 8 P. 
Stook No. 140 -8V8G VALVES, 4/0. plus 9d. 
P. 8 P. 
Stock No. 141 -II.4 BRAND NEW VALVES, 
1 /9. pis 65. P. & P. 
Stock No. 149 -BRAND NEW 1170 VALVE 
HOLDERS, 6d, plus 4d. P. 8 P. 

THE MINUTE 
TRANSISTOR 
RADIO 

MIAMI 
ONLY 17/6 

Unbelievably small- oulrageonsiy cheap. You 
will be amazed at the tint quality of tone and 
volume of this great little radio. Only a fantastic 
38 x 21 n ltln. the MIAMI win hring you great 
entertainment to, a 11,11, on an 64. battery. 
Simple aoacmtay pain with each ,et. ONLY 17/8. 
YES 17/8. Plus Ste P. & P. (C.O.D. 2/- extra). 
Satisfaction Guaranteed. Demonstrations given 
daily. Parts av ualds separately If required. 

TERMS OF BUSINESS 
C.O.D. 216 extra, reeve, No. C.O.D. under El, 
Add extra postage ire , e 

'e 
.sas. Special vice, 

to. quantity and the Trade. All goals guaranteed. 
Components, technical (rooks, H1.01 by Leak, 
Jason, Lore.. Quad. etc. Send S.A.E. for 
quotation or with any enquiry. 

Stock No. Ill- MEDIUM WAVE LOOPOTICK 
COILS with Variably 'Tuning Core, 73 on*. 
To clear E/9 can, plus Id. P. A P. 
Stock No. 122 -FEW ONLY VARIABLE 112N- 
1NG i tIN I,i,'.'.1. Il iMasa lirelectrleI -.0003 mid.. 
3/b, pn, -'.. i. I .1 l'. 

Stock No. I70,TRANSISTLRPOCKET RADIOS 
.. BULR PCRCBASE 
!4 ENABLES US TO 

MAKE THIS FAN - 
S 1ASTIC OFFER 

-- ANU WITH 
MONEY BACK 
GUARANTEE I 

I I /I,. "CAN REMO" 
... __ - ',.coed that It 

o Inge the volcee or 
.10 cntertamen 
and vocallete dra- 
matleany to Ill,- - 

28/6 u. your home, oftice, 
etc. Only 4e x 23 

No More To Pay x lie. Fite easily 
into your pocket 

or handbag. Works iot menthe on I!2 
battery. Should last a lifetime, anyone 
can assemble It In an hour or Iwo with our 
easy plan. Complete set of part including 
miniature speaker, carrying case -everything 
only 28/6. 2/6 P. & P. CIO /DI 216 ext.a. 
(Parts can be bought separately.) Limited 

ÉONBT tub yo 4 DA beefore It's too late. 

ONLY 

Stook No. 183 -BRAND NEW ASSORTED 
CONDENSERS 30 pF to .01 mId., 25 for 7/8, 
plus 11- P. 8 P. 
Stook No. 184-- SPECIAL OFFER OF HOME 
CONSTRUCTED RADIOS NEEDING A'rTEN- 
TION. Filled with components in good condition. 
Stook No. 154k -TYPE (B) 2/3 Transistor. Size 
44 z 3 z llio. Price SI- each plue 1/- P. 8 P. 
Brand new 111n. Miniature Coil Speakers worth 
14/- given free with every cutlet for dye. 
Stock No. 184á -TYPE (D) Miniature Valve 
Radios in plastic case. Sloe approximately 
6 x 3 z 111n. Price 6/- Pies 1l6 P. 8 P. 
Stook No. 1646 -TYPE (E) 20 only. Var. e Radio. 
In small Fibre attache case. Size 7 x 6 z 24in. 
Price 22 /6, plus 216 P. & P. 
Stook No. 186 -SURPRISE PARCEL TYPE la) 
Assorted components. Price 5/ -, plue 1/8 P. 8 P. 
Stook No. 187 -GIANT SURPRISE PARCEL 
TYPE Ici. Price 15/ -, plus 21. P. & P. 
Stook No. 182 -WANDER PLUGS. New and 
unused. 2/- doe., plus dd. P. & P. 
Stook No. 154 -61n MOVING COIL LOUD- 
SPEAKERS. Brand new, 3 ohms, 101 -. plus 
2/6 P. 8 P. 

Stook No. 168- OPEC1AL CLEARANCE OF 
FULLY GUARANTEED BRAND NEW 
"GOLD FRONT" G TRANSISTOR SUPER 
BET RADIOS. Complete with real loathe, 
carrying case. Personal earpiece. battery. 
All in beautiful presentation boxes. Only 751 - 
plus 2/6 P. & P. 74 only. Advertised at 
e6.6.0 recently. Last 74-no more available. 

Stock No. 143 

MINIATURE SPY CAMERA 

ONLY 18/6 TO ppÿE 
World shattering Purchase by our FOREIGN 
AGENTS makes this exclusive 1100np yours lot 
ONLY 18/8. This carting little 2 speed camera n- 
not a toy but u precision -made photogre.phlr 
Instrument in chromed stee, and leather witi 
minute milli- Magalfy:ng Lens--each 14mm. lilt 
takes 10 pictures--rixe 11 z 13 x 21n. -Only 18/ 
P. & P. 1/6 ex. 
FREE Leather Carry -ease. Six Rolls of F1 

Stook So. 144 -BRAND NEW atm. MOt 
ING COIL 1.OUDSPEAKERS. SPECIA 
PRICE. 8 /8, plus I'6 P. & P :in ol.me. 

CONCORD ELECTRONICS (Dept. P.W.7) 210 Church 
PERSONAL CALLERS WELCOME:- Open 8.30 a.m. until I p.m. and 2 p.m. until 5.30 p.m. 

Demonstrations Daily. 

Road, Hove, Susse) 
_aturdays: 8.30 o.m. to 1 p. 
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Lewis 
have the 
Cabinet _= 

I I111111111111111111111111111111111111111111111 

for you 
= We can supply any cabinet 

to your own specification 
This is only one example of- 
THE LARGEST RANGE 

c OF CABINETS IN- THE 
COUNTRY _ 

__ Equipment is also our 
c speciality. __ 

The Lowboy 
Price 27 gns. 

E- 

MOM radio 
E I00(P54) Chase Side, Southgate E 
E London, N.14, Pal 3733¡9666 = 
E FREE CATALOGUE 
c Send today for the new 

Lewis Catalogue _ 
Designed to assist your choice of 
cabinet. - = THE New Lewis Radio Cabinet Cata- E 
Logue sent absolutely free -the most = = comprehensive ever prepared. Choose = 
from 49 different Models. 
Please send your new free 24 page colour E 

E cabinet catalogue. E 

= Name _. _ 
E 

E Address 

BLOCK CAPITALS PLEASE 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiñ 
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B.B.C.2 (625 LINE) 
TV AERIALS 

.. 
EXTERNAL MAST 
MOUNTING ARRAYS 

5 element. 38/ -; 9 element, 45! -. 
WALL MOUNTING with CRANKED 
ARM. 5 element, 51/8: 9 element, 80/- 
CHIMNEY ARRAYS with LASHINGS, 
etc. 5 element, 63/8: 9 element, 72/ -. 
LOFT ARRAYS. 3 element, 241 -. 
7 element, 32/6. Also available for 
Window Fixing. 2/6 extra. Co -ax. Plugs, 
1/3. Law Loss Co -axial Cable, 1/8 yd. 

BBC ITV F.M. AERIALS 
MBA'. (BAND 1). Tele- 
scopic 
S/D 30! -. 

loft, 21/ -. External 

I.T.V. (BAND 3). 3 Ele- 
ment loft array, 25/ -. 5 
Element, 35! -. Wall 
mounting, 3 Element, 35! -. 
5 Element. 45 / -. 
COMBINED B.B.C. /I.T.V. 
Loft 1 +3. 41/3: 1 +5, 48/9. 
Wall mounting 1+3. 58/3; 
1 
63/9; 

+5, 63/9. Chimney 
71/3. 

1 +3. 
1 +5, 

F.0 (BAND 2). Loft S /D, 12/8. "H ", 
30/ -. 3 Element. 52/8. External units 
aval able. Co -ax. cable 8d. yd. Co -ax. 
plugs 1/3. Outlet Boxes 4/6. Diplexer 
Crossover Boxes 12/8. C.W.O. or C.O.D. 
P.P. 3 /-. Send 6d. stamps for illustrt.ted 
lists. 
K.V.A. ELECTRONICS (Dept. P.T.) 
311, Godstone Road, Kenley, Surrey, 

CRO. 2527 

2 METRES 4 
The thrills of VHF Amateur Radio 
can now be yours for as low as 39/8, 
complete kit (by post, carriage and 
packing, 2/6 extra). Tuning range 
70 -150 Mc /s. Stamped addressed 
envelope for free copy of literature 
and full details. Newcomers to 
Short -Wave Radio ask for details of 
the famous "Globe- King" kits and 
receivers. Home and Overseas Sales. 

JOHNSONS (Radio) 
St. Martins Gate Worcester 

A.R.R.L. RADIO AMATEURS 
HANDBOOK 1964 

New Edition 36 / -. Postage 2/6. 

World Radio and T.V. Handbook 1962, 
by Johansen, 22! -. Postage 1 / -. 
British Transistor Directory. by Bradley. 
8/8. Postage 6d. 
Mullard Reference Manual of Transistor 
Circuits. 12/8. Postage 1! -. 
Radio Servicing Pocket Book, by Hawker. 
12/8. Postage 9d. 
Model Boat Radio Control, by Casebrook, 
7/8. Postage 9d. 
Introduction to Lasers and Masers, 
by Lytel, 18 / , Postage 9d. 
Diode Circuits Handbook, by Turner. 
18/ -. Postage 1 / -. 
Oscillator Circuits. by Adams, 24/ -. 
Postage Il -. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, W.C.2 

(adjoining Lisle Street) 

May, 1964 

Lyons Radio Ltd. 
3 Goldhawk Road 
LONDON W.I2 

ELECTRIC CHECK METERS. 230 /250 v. 
40 amps for checkipg electricity consum- 

pONL 3R condi io ed and perfect. PRICE 

TELEPHONE AMPLIFIERS. Transis- 
torised, operating from a PP3 type battery 
with small induction coil with suction pad 
to press on side of telephone, absolutely no 
interference with instrument. Eliminates 
for ever that time wasting "Holding-on", 
loud and clear conversation being repro- 
duced by the built -in speaker. Your two 
hands can be free if you wish to take notes. 
Instead of waiting by the phone, if your 
call is not ready to answer, you are at 
liberty to carry on with other work, move 
around the room etc. Has volume control 
and on /off switch, housed in a smart ivory 
coloured plastic case 49 x 3 x pins. battery 
included. PRICE ONLY 85/ -, post 2/6. 

CRYSTAL SET /TRANSISTOR RECEI- 
VER. Parts to enable the beginner to have 
fun and know the thrill of constructing 
his own working radio, which can be made 
without soldering. Parts supplied are: - 
Crystal, coil, tuning condenser, resistors, 
transistor, 50ft. coil of aerial wire plus 
instructions and wiring diagrams. ALL 
for ONLY 13/6. Optional extras. Personal 
earphone 8/8, headphones 12/6 Pair, case 
3/8. Postage 2/ -. 

NEW 1/4 H.P. ELECTRIC MOTORS. 200! 
250 v. A.C. mains split phase induction 
type by Crompton Parkinson. Spindle 
2 x lin. dia., 1440 r.p.m., reversible, with 
mounting plate and bosses for vertical or 
horizontal mounting. BARGAIN PRICE 
ONLY 75/ -, carriage 9/ -. 

AERIAL RODS. Set consists of 3 cop - 
perised tapering steel sections each 4ft. 
making up a 12ft. aerial or the ever popular fishing rod. PRICE ONLY 7/8 or with 
mounting hase. PRICE ONLY 10/8. Carri- 
age 3/6. 

MINIKIT 
A precision set of tools 
comprising of side cutter. 
round, snipe and flat nose 
44" tools. Handles P.V.C. 
coated for comfort. 

Complete in plastic 
wallet 30e. plus post and 

packing 2s. 6d. 

WIRE STRIPPER 
A tool designed for home and work- 
shop use. Easily adjustable for a 
large range of wires. Heavily plated 
with plastic coated grip end. 
Price 4s. 6d. plus post & pkg. 9d. 

MONEY BACK GUARANTEE 
HOWLEY TOOL TRADING Co. Ltd 
Howley Tannery, Howley Lane, 
Warrington, Lancashire, England 

High Stability Resistors. 9W 1% 2/- each. 
Full standard range 106 to 1061M stocked. 
many special values for multimeters, etc. 
Surplus High Stab. Resistors. 1 -2W. 
1% 9d.. 2% 7d., 5% 5d. each. List available. 
Precision Wirewound Resistors 1W. 

1 ohm to 5K, 3'-: to 20K 4/ -: 1% add 3d. 
Your value wound to order. 

Multimeter Kit. Multimeter scale ready 
fixed to meter. 25 ranges. 18,000 ohms 
per volt. Sturdy British movement 
(Weston) with shock mounted jewels. 
Shunts ready adjusted to 4 %. Multipliers 
are 1% accuracy (and of 9% stability wher- 
ever possible). Individual zero control for 
each ohms range. Spares readily available 
at listed prices. Ranges 0- 250µA- 2.5mA- 
25mA-250mA DC ;0-0.25-2.5-10-25-100-250-500- 
1000V DC; 0- 10-25- 100 -250 -500 -1000V AC; 
0- 10-25- 100 -250 -500 D.P. volts; 0-10K0 & 
0-10M 0, 851- post free. Circuit S.A.E. 
FREE with kit this month -Parts for third 
resistance range 0 -100 ohms. 
Multimeters. TK20A 33/ -, post 1/6; EP1OK 
69/6. post 1/6; EP30K, post 2/ -; EP50K 
£6.10.0. post 2/6. Illustrated leaflet free. 

PLANET INSTRUMENT CO., 
25 DOMINION AVENUE, LEEDS 7 
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aCG íñeese asuL Mon. -Sat. 9 e.m. 
-S.45 p.m. 

Wednesday 1 p.m. 

Special 24 Hour 
Express Mall 
Order Service 

AC2/PEN 
I9/6 

AC2/PEN 
DD 1916 

AC TP 291- 
AC,VPI-5-7 

15'- 
AZ I IS/- 
AZ31 13'6 
B36 9'- 
CIC 10'- 
CCH35 20'- 
CL33 12'6 
CYI IS'- 
CY31 12,6 
D77 41- 
DAC32 9'6 
DAF91 Sr- 
DAF96 6/6 
DCC90 1216 
DF33 916 
DF91 316 
DF92 71- 
DF96 616 
DH63 61- 
DH77 71- 
DK32 111- 
DK91 5'6 
DK92 71- 
DK96 7'6 
DL33 816 
DL35 101- 
DL91 7'- 
DL92 51- 
DL93 7/- 
DL94 7'- 
DL96 61- 
EAR) 21- 
EABC80 516 
EAC9I 41- 
EAF42 916 
E834 2'6 
EB4I 61- 
E891 41- 
EBC3 211- 
EBC33 4/6 
EBC4I 8'6 
EBC81 10'- 
EBF80 716 
EBF63 81- 
EBF89 7/6 
EBLI 211- 
EBL2I 21'- 
ECC35 8'- 
ECC40 ISr- 
ECC8I 41- 
ECC82 51- 
ECC83 51- 
ECC84 616 

ECC85 7'6 
ECC8B 12'6 
ECC9I 
ECF80 716 
ECF82 8'6 
ECH3 2116 
ECH21 21'- 
ECH35 101- 
ECH42 916 
ECHBI 7'- 
ECH83 8'6 
ECL80 6'6 
ECL8I 10'- 
EC.82 9'6 
ECL83 1016 
EC-86 9,6 
EF6 21'- 
EF9 21'- 
EF22 14'- 
EF36 41- 
EF37 8'- 
EF37A 8'- 
EF39 4/- 
EF40 151- 
EF4I 8'- 
EF42 10/- 
EF50A 316 
EF50E 3/. 
EF80 5'- 
EF85 5'- 
EF86 71- 
EF89 8'- 
EF91 4r- 
EF92 4'- 
EF95 5'- 
EF98 10'- 
EF183 8/- 
EF184 B'- 
EK32 8'6 
EL3 21'6 
EL32 4/6 
EL33 101- 
EL34 141- 
EL35 101- 
EL37 1716 
EL38 17'6 
EL4I 9'6 
EL42 916 
EL8I 12/6 
EL84 6'- 
ELM 101- 
EL90 816 
EL9I 4'- 
EL9S 1016 
EM80 816 
EM81 816 
EM84 81- 

EM85 10'- 
EYSI 7,6 

E Y8 8'6 
EY83 1216 
EY86 7/- 
EY91 31- 
EZ35 6'- 
EZ40 71- 
EZ4I 71- 
EZ80 5'6 
EZBI S/6 
EZ90 4'6 
E1148 
FC2 IS'. 
FC2A 17'6 
FC4 151- 
FW4/500 9'- 
FW4/I800 9r- 
GZ3d 1016 
GZ32 10/6 
GZ33 19/3 
GZ34 13'6 
GZ37 1913 
HABC8010'- 
HL4I B'- 
HL4IDD B'6 
HL92 8'6 
HLI33DD 

9'6 
HN309 25'- 
1W4 350101- 
I W 4%500 I0'- 
KT33C 131- 

KT36 17/6 
KT6I 9'6 
KT66 I St- 
K176 l0'- 
KT81 
KTW6I 81- 
L63 5r- 
LNI52 616 
LN309 9'- 
LZ319 12,6 
MKT4 17/6 
MS4B 1716 
MVS:PEN 

1716 
MVS/PENB 

15'- 
MUI4 9'- 
MX40 151- 
NIB 8'- 
N37 141- 
N78 22,6 
N I08 261- 
N308 18'- 
N339 301- 
N369 10/6 
OD3 5r- 
OZ4 Sr- 
P2 101- 

PABC80 13'- 
PCC84 71- 
PCC85 916 
PCC88 12'6 
PCC89 816 
PCF80 716 
PCF82 716 
PCF84 1216 
PCF86 1216 
PCL82 7,6 
PCL83 91- 
PCL84 7'- 
PCL85 716 
PCL86 12'6 
PENA4 1916 
PEN4DD 

22,6 
PEN4VA 

17,6 
PEN36C 

201- 
PEN45 10'- 
PEN45DD 

25'- 
PEN46 5'- 
PEN45DD 

20'- 
PENDD4020 

20r- 
PL33 IS,- 
PL36 12'6 
PL38 18'- 
PL81 716 
PL82 7/6 
PL83 7,6 
PL84 61- 
PL820 181- 
PM24M 13/6 
PX4 1S'- 
PX25 251- 
PY3I IS1- 
PY32 10'6 
PY33 10/6 
PY80 7,6 
PY81 6/6 
PY82 516 
PY83 8'- 
PY88 IOr- 
PY800 101- 

PZ30 IS'- 
Q595' 10 101- 
Q5150/15 

101- 
R2 10'- 
R16 17/6 
R19 161- 
1120 16/- 
SP4I 3,6 
SP6I 3/6 

T41 IS'- 
TDD4 11/6 
TDD13C 

I7'6 
TI-141 20'- 
TY86F 12/6 
1)10 91- 
U12 91- 
U14 9'- 
U22 8'- 
U24 21'- 
U25 111- 
U26 11'- 
U31 9'- 
U35 17,6 
U37 I7'6 
U47 11/- 
USO 71- 
U52 41- 
U76 616 
U78 416 
U145 1016 
U191 1316 
U251 IS'- 
U281 IS'- 
U282 1916 
U301 1816 
U329 1S'- 
U339 1316 
U403 lot- 
U404 101- 
U801 19'6 
UABC80 S'6 
UAF42 816 
U841 716 
UBC4I 8'6 
UBC8I IOr- 
UBF80 7'6 
UBF89 71- 
UBL2I 20'- 
UCC84 1I/6 
UCC85 71- 
UCF80 12'6 
UCH2I 201- 
UCH42 8'6 
UCH8I 7'- 
UCL82 9'- 
UCL83 11,6 
U F4I 7'6 
UF42 7'6 
UF80 7'- 
UF85 716 
UF86 12/6 
UF89 6/- 
UL41 81- 
UL44 20'- 
UL46 14'6 
UL84 6r- 
UL85 716 

UM80 10/6 
URIC 1S'- 
UU6 17'6 
UU8 IS'- 
UU9 716 
UYIN 1216 
UY2I 1516 
UY41 7/6 
UY85 6'- 
VP4 1S'- 
VP4A IS'- 
VP4B 15'- 
VR 105/307'- 
VR 150/3071- 
W61 II/- 
W76 S'- 
W77 4'- 
W81 
W81M 6'- 
X41 22'6 
X6IM IO'- 
X65 124 
X76 12/6 
X76M 12'6 
X78 26/- 
X79 40r- 
Y61 10'- 
Y63 101- 
Z63 7,6 
Z66 10'- 
Z77 r1- 
Z 152 Sr- 
Al 11,- 
C5 10/- 
135 816 
D6 101- 
HS 9'6 
1.4 sr- 
N5 9'6 
RS S'6 
54 7'- 
55 Sr- 
14 316 
US S/9 

2P 22,6 
3A4 S'- 
3A5 10'6 
3Q4 81- 
3Q5 91- 
354 S'6 
3V4 71- 
5U4 41- 
5V4G 7/9 
5Y3G 4/6 
SY3GT S'6 
5Z4G 7'6 
5Z4GT 816 
6A7 9'- 
6A8G 8'6 

6A8GT 13'6 
6AC7 6'- 
6AK5 5'- 
6AL5 
6AM5 5'- 
6AM6 
6AQS 6'6 
6AT6 6'- 
6AU6 91- 
6BBG 2/6 
6BA6 6'- 
68E6 61- 
6BG6G IS'- 
6816 6'- 
6BQ7A 12'6 
6BR7 10r6 
6857 I2'6 
6BW6 9'- 
68W7 91- 
6C4 316 
6C5GT 81- 
6C6 6r6 
6C9 12'6 
6CD6G 25'- 
6CFI6 10'- 
6CW4 I6'- 
602 
6D6 S'6 
6E5 101- 
6F1 I0/6 
6F6 6/9 
6F12 4'- 
6F13 10'- 
6F14 10'- 
6F15 1216 
6F19 12/6 
6F23 10/6 
6F25 16'6 
6F26 1316 
6F33 S/6 
6H6 2'- 
615 S'6 
615G. 416 
615GT S'- 
617 7'6 
6J7G Sr- 
6J7GT 7/6 
6K7 716 
6K7G 2/- 
6K7GT 7/6 
6K8 9/6 
6K8G 4'- 
6K8GT 9/6 
6K25 17/6 
6L I I0/- 
6L6 7/6 
6L7 101- 
6L18 10'- 

6L19 1S'- 
6N7GT 9/6 
6P25 1016 
6P28 12'6 
6Q7 9'6 

6Q7GT 8'6 
65.47 7'- 
6SC7 816 
6SF5 10'- 
6SG7 P- 
6SH7 6'- 
6517 6'6 
6SK7 S/6 
6SL7GT 516 
6SN7GT 51- 
6SQ7 816 
64UGT 10'- 
6USG 7'6 
6V6G 41- 
6V6GT 81- 
6X4 4'6 
6X5G S'- 
6XSGT 816 
6/30L2 12'6 
7B5 12'6 
787 8'6 
7C5 B/- 
7C6 8'6 
7D5 1St- 
7D6 15/- 
708 151- 
7H7 6'- 
7S7 17'6 
7Y4 6'6 
8D3 4r- 
9BW6 I2/6 

OC I 12/6 
0C2 17/6 
OFI 101- 
OF9 12/6 
01_0 11 151- 
0P13 IS'- 
OPI4 19'- 

I DS 23/6 
2A6 616 
2AH8 I I / - 
2AT6 716 
2AT7 Sr- 
2AU6 17/6 
2AU7 S'- 
2AX7 S'- 
28A6 7/6 
2BE6 7'6 
2BH7 10'- 
215GT 4r- 
217GT 0/6 
2K7GT S'- 
2K8GT 101- 

2SA7 816 
2517 8'- 
25K7 61- 
25L7 8/- 
25N7 I0'- 
2SQ7 12'- 
4H7 I01- 
4R7 10r- 
9AQ5 81- 
9BG6G IS'- 

20D1 10/- 
2002 ill- 
20F2 17'6 
201.1 22'6 
20P1 1S'- 
20P3 241- 
20P4 20'- 
20P5 20'- 
25A6 8'- 
251_6 8'- 
251_5 8'- 
25Y5G V- 
25Z4 7'6 
2525 8'- 
2526 8'6 
27SU 19'6 
30C1 9'- 
30C15 12'6 
30F5 10'- 
30FL1 10'6 
301.1 8/6 
301.15 11'- 
30P4 I8'- 
30P12 I01- 
30PI6 9'- 
30P19 17'6 
30PLI IS'- 
30PL13 12/6 
30PL14 1216 
35A5 1S'- 
3516GT 816 
35W4 6'6 
35Z3 IS'- 
35Z4 6'6 
35Z5 816 
415TH 1216 
42 1216 
SOCS 10'- 
50CD6G 

301- 
501.6 816 
75 8'- 
78 7'6 
BO 716 
85A2 1216 
18SBT 30'- 
807A 7'6 
8078 7'- 
12Q7GT 6'- 

RMI 7,6 
RM2 8'- 
RM3 101- 

RM4 1716 

RM5 19'6 

COMPLETE VALVE LIST 
METAL RECTIFIERS 

14A86 23'- 16RD2 -2 -8 -I 121- (FC142) 
14A97 261- 16RE 2 -1 -8-1 IOr- (FC1501 
14A100 281- 18RA 1 -I -8-1 Sr- (FCI18) 
I4RA 1- 2- 3- 221'- (FC301) 18RA I -I -16.1 71- (FCI16) 
I4RA I -2 -8 -3 25'- (FC31) 18RD 2 -2 -8 -I 16/- (FCI24) 

FREE WITH ORDER 
BRAND NEW TRANSISTORS 

0C44 5'- 0074 8'- OCBID 
0C45 S1- OC75 8,- OC8Im pr 
0071 Sr- OC77 8'- 0082 
0072 8'- 0081 5'- 00820 

SILICON RECEIVERS 
400 volts 350 mA ... ... ... ... 

S/- 
12/6 

61- 
6/. 

7'6 each 

TERMS OF BUSINESS C.W.O. or C.O.D. 
4/2 PACKING CHARGE ON ALL G.O.D. 
ORDERS. POSTAGE 6d. per VALVE 

SETS OF VALVES 
IRS, 155, 1T4, 354, 3V4 ... 
DAF91, DF91, DK9I, DL92, DL94 ... 
DAF96, DF96, DK96, DL96 ... ... 

... Set of 4, 17'- 

... Set of 4, 
... Set of 4. 251. 

R,S;T-B VALVE MAIL 0 R D E R CO o,'M; Y'I °s 
211a STREATHAM ROAD MITCHAM SURREY 
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We supply from stock most of 
the components and items speci- 
fied or circuits published in this 
and other magazines and radio 
books. Let us quote for your 
circuit, first grade components 
at realistic prices. 

PRACTICAL WIRELESS May, 1464 

M MN1. 

MINIATURE 'SCOPE 
Features 2,' -in. DG7 /5 Tube. Level 2dB, SO c/s to 2 Mcls. 3.y 

Sec. to 802 Sec. Sweep. High sensitivity. Fully portable 
scopes. Ideal for all transistor and valve design or servicing. 
22 to 30 volt D.C. operated. Mains transformer for 220/ 
250 volts A.C. conversion 2216. 

MODEL 
CT84 

£16 -10 -0 
CARRIAGE 7(6 

DEAC RECHARGEABLE 
BATTERIES 

18 volt IOOmA/H 4 x lin. diameter. 
Brand new sleeved, 301 -. 
3.9 volt 450mA /H, 1216. 
All types easily split into any multiple 
of 1.2 volt. Brand new. 

* PT34 

* THL33 
( * EPIOK 
( * ITI-2 * TPSS * 5000K * EP5OK 

MULTI-METERS 
Multi -range test 
meters featuring easy 
to read scales and 
provided with full 
operating instruc- 
tions, lead and bat- 
teries. Suitable for 
amateurs, designers, 
repair shops, all do- 
mestic uses. Full 
details and specifica- 
tion in our catalogue. 

I Kohm /volt ._ E2 5 0 
2 E2 9 6 
2 (illus.) E3 15 0 

10 __ _E4 96 
20 __ _ E5 5 0 
20 -___ L5 19 6 
30 ___ E6 19 6 
30 _ -._ L8 19 6 
50 _.___ E9 19 6 

SUBSTITUTION BOXES 
Capacitor Box. Provides 9 standard 

t values from 0.001 to 0.22 mfd at 
( 600 volt working. 29/6. 
( Resistor Box. Provides 24 standard 
( values at I watt, 15 ohms to 10 meg., 

37/6. 
Each box fully calibrated with insulated 

. leads. Invaluable for service and design. 

NOMBREX TEST EQUIPMENT 
All transistor 
portable units 
supplied with 
full instruc- 
tions. 

LEAFLETS 
ON 

REQUEST 

* 150 Kc /s to 350 Mc /s generator. RF, 
Mod., AF. 8 ranges. Leads, batt., 
instructions, L9.10.0. 

I * Resistance /Capacitance Bridge. I pF to 
100mFd and I ohm to IOOmeg. leakage. 
PF Tests, with batt. and instructions, 
E8.S.0. * Transistorised Power Supply. Gives 
any voltage 1 to 15 D.C. up to 0.1 amp. 

( From Mains. E6.10.0. * Audio Generator, 10 c/s to 100,000 c /s. 
( Sine and square wave. With batt. and 

instructions. E16.15.0. 

f * Inductance Bridge. I micro Henry to 
IOOH. in 4 ranges. Q and can measure- 
ments. With batt. and instrs. L18. 

HI -FI SPEAKERS 
CX300 12 inch 25 watt ... 12 Gns. 
CRI2AE 12 inch 20 watt 8 Gns. 
CR3OAE 12 inch 20 watt 

triple range ... ... ... 10 Gns. 
8A7 8 inch 6 watt ... 79/6 
10 watt Horn Tweeter ... 29/6 
20 watt Rect. Horn Tweeter ... 6916 

RECORDING TAPE 
1 Sin. 600ft. 1216; Sin. 900ft., ISf -; 
Il 1,200ft. 1816; 7in. 1,800ft., 251 -; 

2,400ft., 2716. Excellent quality. 
e 

7in. 
7in. 

QUARTZ CRYSTALS 
100 Kc /s 3 Pin ._.___..._._._-_ IV- ea. 
500 Kc/s 2 Pin ___x._ ..........15/- 
455 Kc /s (AR88) 1216 
5000 Kc /s 2 Pin..._____ _._ 101 - 
IO Mc;s 2 Pin ._I5,- 
27 Mt/s Radio Control _.___..._ 151- 
456 Kc /s HRO 1S1- 

(Over 600 Frequencies in Stock for 
all purposes. Catalogue on request.) 

MAINS AND BATTERY 
RECORD AND TAPE DECKS 

All Decks Complete with Cartridges 
BSR UAI4 4 -speed Auto...... f5 16 9 
BSR UAI5 4 -speed Auto...._ E5 19 6 

Garrard Autoslim Auto. E6 IO 0 

Unplugable Hd. Versn. Auto. E6 19 6 
Stereo Version Auto. E7 19 6 

SRPIO 4 -speed Single Player E5 5 0 
BSR GU7 4 -speed Single 
Player S gns. 
Garrard AT6 with Stereo 
Cartridge Aucochanger E10 19 6 
AT6 Mono IO gns. 
Collaro 2 -track Studio Deck EIO 10 0 
4 -track Deck E13 19 6 

P. & P. 316 any type above. * 9 volt Starr, 45 r.p.m 3916 * 45 or 33 r.p.m. Starr 9V .... 9216 * 45 r.p.m. Garrard, 6V 35'- * 4 -speed B.S.R. 9V 5 gns. * Garrard 9V. 2- speed, 2 -track 
Tape Deck Ell IS 0 

P. & P. 216 any of above. 

TO BUILD YOURSELF 
Ranger -3 Personal Radio 4916 
Sinclair Slimline Personal Radio 4916 
Sinclair Micro -6 5916 
Sinclair Micro Injector 2716 
Quintet M /LW -5 7916. P.P. 21 -. 
PW -6 Superhet E7 19 6 
PW Shortwave 2 9916. P.P. 216. 

Leaflet and details on request 

ALL PARTS IN STOCK FOR 
PW SHORTWAVE TRANSIS- 
TOR CONVERTER. As per Feb. 
Edition 1964. 

CRYSTAL MICROPHONES 
Acos 39 -1 Stick Microphone 3216 
Acos 60 -1 Stick Microphone 2716 
Acos 40 Deck Microphone 151_ 

Acos 45 Hand Microphone 22/6 
Lapel /Hand Microphone 1216 

IOOC Stick with Stand 39/6 
BM3 Stick with Stand 4916 
Lapel /Hand Magnetic 816 

MINIATURE PANEL METERS 
*0/50µA (D.C.) 3916 *0/5mA (D.C.) 2716 
*0 %5001zA (D.C.) 3216. *0/300V (D.C.) 2716 
*0! lui.. (D.C.) 2716 "S" Meter 351- 
All Brand New Boxed. *Available Clear 
Plastic Front or Black Moulded. 
200µA D.C. Edge meter 6916 

1 mA D.C. Edge meter 59/6 
3; x 1 inch Front Panel. 

POCKET SOLDERING IRON. 30 
watts. 220'250 volts A.C. Complete with 
pointed bit, mains plug, carry pouch. 
14/6. P.P. 116. 

All parts in stock for PW "Build and 
Learn." Quotations by return. 

Stereo Stethoscope Headset 251 - 

Mono Stethoscope Types. Crystal 
1016. Magnetic 1216. 
Fully Retractable Car Aerial -Thief 
Proof 351 -. 
PP3 Battery Eliminator 1816. 
Tape Demagnetiser, 2916. 
IK ohm Dynamic Microphone 1216. 
8 +Bohm Stereo Headphones 6216. 
Transistor Signal Injector 3916. 
Crystal Ovens, 6/12 volt 2216. 
12 inch 15 ohm Speaker, 351-. 
DFI dynamic Mic. 50 k. with stand, 5216 
New range in stock. See catalogue. 
5 -Piece Hole Cutter for all chassis work 
lin. to Ilin. with pouch 4916. 
Crystal Contact Micro- 
phone 1216 P.P. 9d. 
2K, } -track Tape Head 151- P.P. 9d. 
Telephone Recording 
Attachment 12/6 P.P. 9d. 
4- Channel Transistor Mixer 
Unit 5916 P.P. 116 

Tape Jack Radio Tuner 291- P.P. If -. 

MARTIN TRANSISTOR 
AUDIO KITS 

Unit 1. Input Selector 4716 
Unit 2. Pre -amplifier 3716 
Unit 3. 3- Channel Mixer 79,6 
Unit 4. Pre -amp. and Tone Control 6216 
Unit 5. 10 watt Amplifier E5.12.6 
Unit 6. Mains Unit 5216 

4 Transistor 9 volt, 3 ohm, I watt 
Amplifier. _ Built 4916 

Kit 39/6 

FIELD STRENGTH METER 
Five channels cover I Mc to 200 Mc's. 
Fitted 200 microamp meter for CW or 
RF. Indication and Earphone for A.F. 
Monitoring. Designed for checking all 
types of transmitters. Size 4 x 21 x 2;in. 
Complete. Ready to Use, with instruction 
and telescopic aerial, 6916. Post Free. 

RUN YOUR RADIO OR AMPLI- 
FIER FROM MAINS 

BATTERY ELIMINATORS AND 
CHARGERS 

I. For PP3 or equivalent 9 volt 
Pocket Radio Battery, 1816. P.P. 11 -. 
2. For PP4, PP7, PP9, 9 volt Portable 
Radio and Equipment. Supplies up to 
300mA, 49/6. P.P. 21 -. 
3. De Luxe version of No. I also 
charges PP3 type batteries. 

241 -. P.P. 

TEST LEAD KIT supplied in Pocket 
Pouch. Contains probes, leads, clips, ecc 

816. P.P. 9d. 

Full range of Goodmans, WB and 
Eagle Speakers and Tweeters in stock 

Henry's Radio Ltd. 
PADdington 1008 9 

303 EDGWARE RD., LONDON W.2 
Open Monday to Sat. 9 -6. Thurs. I o'clock. 

HEADPHONES 
4000 ohms 141 -. 

I PLEASE TURN TO BACK PAGE I 
2000 ohms 12/6. 

_ .e 
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Practical Wireless BLUEPRINT 
SERVICE 

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 ( *). 

`°nd (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 
Each blueprint in this series contains details of two 

separate instruments or items of equipment. 

The Strand Amplifier ... 
The PW Signal Generator 

The Savoy VHF Tuner ... 
The Mayfair Pre -amplifier : :i} 

The Berkeley Loudspeaker Enclosure 1} 

The Luxembourg Tuner ... ...j 

The PW Troubadour ... 
The PW Everest Tuner 

The PW Britannic Two ... .. 1 

The PW Mercury Six ... ... ... 

The PW Regency 
The PW International Short Wave Two 

RECEIVERS 
The Tutor ... 

The Citizen * ... 

Junior Crystal Set 

Dual -wave Crystal Dicde 

Modern One -valver 

All -dry Three ... 

Modern Two -valver 

A.C. Band -pass Three ... 

A.C. Coronet -4 

A.C. D.C. Coronet 

The PW Pocket Superhet 

* 51- 

51- 

51- 

716 

61- 

51- 

PW94 

PW95 

PW96 

PW97 

PW98 

PW99 

PW 100 

PW 101 

31. 

51- 
21- 

216 

2/6 

316 

316 

4 /- 

41- 

41- 

51- 

MISCELLANEOUS 
The PW 3 -speed Autogram ... 81- 

The PW Monophonic Electric Organ 81- 

The PW Roadfarer * ... 51- 

The PT Band III TV converter 116 

The Mini -amp * 51- 

The PT Olympic * 716 

The PT Multimeter * ... 
5L 

SOME EARLIER DESIGNS 
THE following blueprints include some pro -war 

designs and are kept in circulaton for those 
constructors who wish to make use of old com- 
ponents which they may have in their spares box. The 

majority of the components for these receivers are no 

longer stocked by retailers. 

Experimenter's Short Wave 

Midget Short Wave Two 

Simple S.W. One -valver 

Pyramid One -valver 

BBC Special One -valver 

A One -valver for America 

Short -Wave World Beater 

Standard Four Valve S.W. 

Enthusiast's Power Amplifier 

Standard Four Valve ... 

Listener's 5 -Watt Amplifier ... 

r 

PW30a 216 

PW38a 2/6 

PW88 216 

PW93 216 

ÁW387 216 

ÁW429 216 

AW436 316 

WM383 316 

VM387 316 

WM391 316 

WM392 316 

QUERT" COUPON 
This coupon is available until 7th May, 1964, 

and must accompany all queries in accordance 
with the notice on our "Letters to the Editor" 

page. 

PRACTICAL WIRELESS, MAY, 1964. 

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 ,f,; 
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NEW! 84 PAGE FULLY DETAILED AND ILLUSTRATED 
CATALOGUE. HUNDREDS OF NEW ITEMS AND 

PRICE REDUCTIONS. PRICE 21 -. 

10 WATT TRANSISTOR HI -FI EQUIPMENT 

RESULTS WILL AMAZE YOU! 

COMPONENTS - TRANSISTORS 
HI -FI EQUIPMENT - VALVES 
TEST GEAR - CRYSTALS 

POWER AMPLIFIERS. Two 
versions. ± IdB 40 c/s to 20 kc /s. 
60dB Feedback. I00mV input 
and less than 0.25% distortion for 
IO watts output. 3 and 15 ohm 
versions. Very low current. 
6- Transistors and Rectifier. 

PERFORMANCE EQUAL TO 
VALVE UNITS OF FOUR 
TIMES THE PRICE AND VERY 
MUCH LARGER. 

Y 

N 

r 

* 3 ohm 10 

£5 
IO Watt. * IS ohm 10 Watt IO Wat 

BUILT L5.I0.0 BUILT £5.19.6 
P.P. 216. P.P. 216. 

MAINS UNIT -will run 2- amplifiers for 3 ohm and 
15 ohm. 6916, P.P. 216. Each type. 

PREAMPLIFIER AND CONTROL UNIT. 
For use with either of above amplifiers or valve amplifiers - Hum Free - High Sensitivity - 8 Inputs between I.5mV 
and 300mV. For all pick -ups - Microphones, Tuners - Tape 
Replay. Separate treble and bass with cut and boost -4 position 
Low Pass Filter - Volume etc. Panel size 9 x 2Iin. Battery 
operated or from power supply. 

CALL IN FOR DEMONSTRATION 

* Preamplifier Built. 
£5.10.0 P.P. 21 -. 

COMPLETE CIRCUITS 
WITH FULL DETAILS 

ON REQUEST 

* Low Distortion. * High Performance. ' * Mains or Battery. * Low Noise Design. * Mono or Stereo 

Dark Brown and Gold 
Panel Plate. 816. 

GUARANTEED HIGH 
PERFORMANCE UNITS. 

Trade Discounts 
Available. Send For 
Details. 

MINIGRAM TRANSISTOR 
PORTABLE RECORD PLAYER 

Made by well known 
British manufacturer. Fea- 
tures ready built 4- transis- 
tor printed circuit I watt 
amplifier, elliptical speaker 
and volume control. Low 
current Scar, constant 
speed 45 r.p.m. turntable 
with crystal pick -up.Strong 
moulded two colour cab- 
inet with handle. Plays 

tib 
¡; anywhere on long life 

9 volt battery. Requires 

Á 
less than hall an hour's work to connect up 

ft 
using ready built units and easy instructions. 

1TOTAL 
COST 

r' 

1 

79f6 P.P. 
51- (Battery 319). 

MARTIN RECORDAKIT 
BUILD A QUALITY 

PORTABLE 
TAPE RECORDER 

Complete in every detail. 
Pre -built uinits -Coll- 

aro Studio Decks -Por- 
table Cabinets with spea- 
kers. 6 valve designs. 

L TWO TRACK 
J 

Total 
Cost L26 8i6. 

FOUR TRACK j 
Total £30 P.P. 
Cost 816. 

ALL AUDIOKITS IN 
STOCK * Leaflets on Request * 

VHF FM TRANSISTOR TUNER 
(As described in December 1963 Edition of 
"Radio Constructor "). * 5- Transistor. 
* 4 Diodes. 
* Full coverage 87 

to 105 Mc /s. 

AFC and AVC. 
Printed circuit de- 
sign of high sensiti- 
vity and quality. 
Output for valve or 
transistor amplifiers. 
Size 34 x 24 x 4in. 
Simplified building 
instructions. All TOTAL £7.19.6 p.p. 
parts sold separately. COST 7 V 216. 

(Cabinet assembly 201- extra.) 
Detailed Circuit Book on Request. 

"THE CONTESSA" 
COMBINED PORTABLE 

AND CAR RADIO 
AMAZING SENSITIVITY AND 
SELECTIVITY ON MEDIUM 
AND LONG WAVEBANDS 
* The easiest Superhet Radio 
to build on the market. 
Features clearly- marked printed 
circuit and packaged compo- 
nents with full illustrated build -, 
ing instructions. Full tuning of 4) 

medium and long wave bands 
with unbeatable sensitivity and 
selectivity. Excellent tone and 
volume with over 600mW 
push -pull output. 

TOTAL COST OF ALL PARTS * Clearly marked horizontal 
station dial with slow motion 

P.P. 316 tuning. Two colour Blue or 
Fully Detailed and Illustrated Beige cabinets with Gold 

Leaflet on request. 
handles, grilles and fittings. 

All parts sold separately, Size 1 x 71 x S {in., includes 

Guaranteed the Best Obtain- car aerial al sockets, recording 
able. Attractive Appearance. sockets. 

Reliable Design. Quality * 6 Mallard Transistors and 2 
Performance. Diodes. 

UNBEATABLE FOR QUALITY AND VALUE 

7- TRANSISTOR RECORD/ 
PLAYER /RADIOGRAM 

AMPLIFIER 
4 watt peak output. 
Full Treble and Bass boost and cut. 
40 c/s to 20 kc /s ± 3 dB. 
Inputs for Pick -ups, Radio Tuners, 
Microphones, mixers. 

TWO VERSIONS AVAILABLE 
12/18 volt for 15 ohm speakers. 
(mains unit now 601- extra). 
9/12 volt for 3 ohm speakers 
(mains unit 4916 extra). 

Size only 6 x 24 x tin. 
Ideal for mains or battery, portable or 
domestic record player, grams, etc. 
Or car. 
Built Ready 
To Use £5.19.6 Z;P. 

4- WAVEBAND 
COMMUNICA- 

TIONS RECEIVER 
550 kc /s to 30 Mc /s.- 

BFO - AVC - Noise 
Limiter -Band spread - 
"5" Meter - Telescopic 
Aerial - Full World 
Wide Coverage. 4 valve. 
PRICE E24.15.0 With 
Full Instructions. 
BRAND NEW IN CAR- 
TONS. Detailed Lea- 
flets on request. 

9 valve version of 
above 40 gns. Details on 
request. 

HENRY'S 
RADIO LTD 

PADdington 1008/9 
303 EDGWARE RD., 
LONDON W.2 
Open Monday to Sat. 
9-6, Thurs. I o'clock. 
PLEASE TURN TO 

INSIDE PAGE 
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