s

Roadfarer set-making S
competition
—£100 first prize
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PRACTICAL WIRELESS

May, 1961

1
DC CURRENT: 0-120 uA; 0-12M;

RESISTANCE 0-20K; 0-3 Meg.
DECIBELS

CAPACITY 50 uuf to .01 uf and
{ to .15mF.

OUTPUT RANGES: 0-6; 0-30:
0-120; 0-600; 0-1200.

FULL SCALE RANGES:
DCovOLIS: 0-6: 0-30; 0-120:  y7§ 87k AND PRICE
AgongLgf;g 0-6; 0-30; 0-120; UNBELIEVABLE BARGAIN!

—20 to +63 in five

coded test leads and
Bize: 44 x 3¢ x lin.

10,000 O.P.V. MULTI-TESTER ON BOTH AC & DC

MODEL EP-10K OUTFERFORMS INSTRUMENTS MANY TIMES

A revolutionary new Muliti-Tester. A complete wired and tested
instrument (not a kit) incorporating extra large 3¢ in. meter face and
unique slide range switch. Can be convenlently carried in the pocket
and features unusually sensitive 10.000 ohms per volt
1 per cent precision resistors. and largcst meter ever placed on an
instrument this s{ze. Single. easy to use range selector switch, can be
appreclated by the novice and engineer alike. Complete with colour

AC-DC meter.

tter
Model B-10k oNLY £5=19-6 p & p .

COMPLETE HEADPIIONE &
MICROPHONE
ASSEMBLY. A
must for every
constructor and
‘‘Ham’', consists
of moving coil
padded head-

phones and
to talk’® microphone.
P. & P. 3/6.

RCA.COMMUNICATION
Range:
in 6 bands.
Undoubtedly the finest com-
munication receiver ever pro-
duced for service and laboratory
use. Now Relda's exclusive pur-

‘‘press
10/-.

chase enables you to obtain this
Rolls-Royce of communication
receivers at the lowest price ever
offered. Fully guaranteed. FEW
carr.

ONLY AT £39.10.0, 501-.

WIRELESS

Incorporates TX/RX covering 2-8
Mc/s (37.5-150 metres). and inter-
com. amplifier. microamp
check and tuning meter, circuit
and mstruct.ion book

LY 85/-, Carr. 10/-.

HI-FI HEADPI[()\I'
hese miniature Hi-
{ phones
use high

quality

- Permanent
i1 magnetic
' speakers
! with regu-
latedvoice
coil. The
softrubber

wear moulds give correct sbacing
for optimum acoustic load. Each
unit has a built-in miniature Hi-
Fi transformer to ensure the
finest music and voice reproduc-
tion. Supplied free is a small
transformer unit which steps
impedance up to ohms.
Only 15/- P. & P. 2/6.

Standard  High Resistance
Phones. 12/8. P, & P. 2/6.

PORTARBLE SOLDERING IRONS
MODEL SP-1. 30 watt Portable
Hand Soldering Iron. The
latest — gmallest — coolest 30
watt iron available. Especially
suited for precision wiring.
Hisinly stable heat characteris-
tics assure long life and safety
in use. Features a removable handle that may be used to
cover the tip and barrel to permit the iron to be carried
salely even whtle hot. >unphed complete with vinyl bag,
lead anad plug. Unly 18/9. P. & P. 1/3.

SLIM CRYSTAL MICROPHONE
MODIL 100-C. A unique design offering
tremendous value. Has detachable 7 ft. shiel-
ded cable and muting switch. Smooth wide
range response 60-10.000 CPS. Sensitivity:
52 db. High 1mpedance. Satin chrome finish
metal case. Unly 32/8. P. & P. 2/6.

SUB-MINIATURE
Here {s outstanding value in
transistor transformers consis-
ting of one Driver Transformer
and one Qutput Transformer.
Ideal pair for miniature transis-
tor portables. etc.
Driver Model LT44: Primary:
20k. becondarv 1k. Centre Tap-
ped. Ratio:
Output Manl L’I‘7OO Primar
1.2K. Centre Tapped. Outpu
3.2ohms. Ratio: 2 : 1. Complete with
detailed insiructions. Unly 9/@ per pair. P. & P. 1/6.

TRANSFORMERS

wires ¢r special telephone
circuits. No electrical con-
nections! Simply place tele-

phone on the pick-up platform

TELEPHONE PICK-UP COILS
and connect lead to the input of
anv medium gain ambplifler or

MODEL FC-8 Induction Pick-up
colls enabling conversations to
be picked up without tapping of
' BT I
| -@' L LTS
! r—
direct to any tape. disc. or wire
recorder. The coil is electroﬂatlcally shielded to minimise
hum pick-up. Brand new commete with 5ft. shielded cable.
C-8 onlv. 16/- plus 1/6 P, & P,

MORSE CODE R

WITII lll-,.\l)l’llo\l,§

Complete morse code set.
includes headphones. morse
key, buzzer, pitch control,
internal battery. Magnifi-
cent appearance and housed
in portable wooden case
with carryving strap. Sup-
plied complete and ready
tor immediate use.

ONLY 19/8. Carr. 4/6.

AERIAL VARIOMETERS

These magnificent
Instruments will
enable you to
receive maximum
signal strength on
all S.W. recelvers.
Precision cali-
brated control.
12/6. P. & P. 2/s.

B( =
TAL 0 D

INCY METE R\

Freq. range: 125 Kefs to 20 Mc/s.
Calihration: Individual Calinra-
tion Books and numerous Crystal
Check Points. Accuracy: 0.01%
or 25 cycles. Power supplies: 6 v
and 135 v. batteries. Size 14 x 10§
x 9in. Weight 43 Ibs. Offered tor
the first time at the ridiculous
price of only £25. Carriage Paid.

POCKET VOLT
TEST METER
TwoD.C.ranges:
0-250 v. and O-
25 v. Complete
with test prods.
and leather case.
Very limitea
quantity. Only
12/8. P. & P. 1/6.

ACCUMULA -
TORS. 2 volts 16
A H. (unspillable).
Ideal for 6 and 12
volts supply. ete.
Brand new. Original
cartons. Size 4in, x
Tin. x 2in. 5/6 each,
P, &&P 1/6. 3 for 15/-.

BN
27/8.

PORTABLE TRANS/REC.
A self—con& No. 18

taine g
Trans/Re- Ez-

ceiver tor
Telephone
and C.W.

miles. Freq.

33.8 metres).

ATP4. Complete with aerial. H.T.
and L.T. meter and all acces-
sories, Weight 20 lbs. Size 8 x 10 x
17in. ONLY 80/-, Carr. 10/-.

: £ ; E“-’

NEW!

circuitry and built-in 2 x 3in. P.M.

Relda Breaks the Tape Recorder Price Barrier!

MODEL TR-125 TRANSISTORISED PORTABLE
Stize onlv 6 x 8] x 2{in. and weighs a mere 2} lbs. Fully transistorised, complete with
mike, earphone. built-in speaker and amplifier.
teries. Twin track recording at 3f [.P.3. for maximum economy. Records and plays
for over one hour on standard 3in. reel. 134 minutes each track.)
The TR-125 is a precision minfature tape recorder which slips
eastly into a brief case or handbag, Utilises advanced transistor
speaker and amplifier.
Engineered for ease of operation. All controls are accessible on
front panel. The magnificent two-tone plastic and metal case
features a carrying handle and snap open top for fast, easy tape
loading. Complete with batteries. tabe and accessories.

TAPE RECORDER

Powered by three inexpensive bat-

ONLY

16 Gns.

Post Pald

MAIL ORDERS TO

(DEPT. P.), 32a COPTIC STREET,

LONDON, W.C.1

87

CALLERS WELCOME AT

TOTTENIHAM COURT ROAD.
LONDON, W.1

MUS 9606

www americanradiohistorv com
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May, 1961 PRACTICAL WIRELESS

Tel: Mitcham 6201 All Valves Brand New
Open Daily to Callers and Fully Guaranteed

211 STREATHAM ROAD, MITCHAM, SURREY
Special 24 Hour Express Mail Order Service

OZ4  §/9 | 6CH6  12/-| 10C2 27'10 | 32 13/6 | CCH35 21/- 1 ECL83 12/6 | H23DD PCL83 12/6 | U281  20/-
1A5 6/. | 6ESGT 10%. | |OF) 2672 | 35AS  15/- | CL4  12/6 | EF9 21/- 106 | PENA4 i7/6 | U282  22/-
1A7  14f6 | 6F 1576 | I0F3 1716 | 35L6GT 10/6 | CL33 186 | EF22 1776 | HL4I 12/6 | PENB4 1716 | U301 2276
D5 14 | 6F6 6/9 | IOF9 126 | 35w4 8- | CYI'  I5/9 | EF36 76 | HL4IDD PEN4DD U3z 1776
| 6F7 15« | [OLD3 12/6 [35Z4  7/6 | CY3I 159 | EF37  ®16 1376 2206 | U339 191-

ID§ 101 ceip 4o | jOLDII ISl | 3525 96 | DI 136 | EF1rA 8/6 | HL42DD PL33  18/6 | U403 1116
1HS 1076 | 6F13 176 ) oPI3  2I1- 40SUA 15/. | D42 1216 | EF39 4. 1316 | PL38 2379 | U404  {0/-
L4 6/- | 6F14  17/6 | 10PI4  20/- | 4iSTH 2376 | D63 36 (EF40 IS/ [ HY90  8/- | PL8I 149 | USOI  29/-
ILNS 416 | 6FIS 149 | /D3 1776 | 42 {s1. | D77 516 | EF4l 9/3 | IW4/350 107- | PL82 8/- | U4020 1516
INS 1076 | 6F17  12-| 11D5 (716 | 43 15/. | DIS2 6. | EF42 1076 | IW4/50010/- | PL83 1076 | UABCS0 8I.
IRS 9. | 6F33 8161 190¢  grg | 50C5  B5/- | DAC32 1076 | EFSO(E) 3/6 | KBC32 976 | PLB20  21l. | UAF4D 976
o ar6 | 6H6 216 | (Japi8 10 | 50CD6G DAF9I  7'6 | EFSO(A) 4!- | KF35  8/6 | PM2A 1216 | UB4l  91.
6)5GT 46 | |3nTg o1 321. | DF33 106 | EF8O 6. | KL32 106 | PM2HL 14/~ | UBC41 916

1S5 97- 1 6)6 76 | |2AT7  8'- | S50L6GT 9/. | DF9I 4/. | EF85 6/6 | KLL32 116 | PM22A 1316 | UBFSO 976
1T4 Y- 6)7GT 916 | (JAu7 9. | 6IBT 1776 | DF92 .| EF86  11% | KL35  9/6 | PM2sM 2176 | UBFES  ar6
IUS 10/ | 6K7G 3. | (Jhss o5 | 6ISPT 1716 | DF9%6 976 | EF8S 10/ | KT2 7'6 | PM202 16/ | UCCBS 10/-
2021 816 | 6K7GT 196 | |Jpag 9. | 62BT 176 | DF97 916 | EF9) 4'9 | KT32  107- [ PY3l  16/6 | UCH42 9/-
X2 5. | 6KBGT 1216 | |3pEe  o1g | 75 1276 | DH63  10/- | EF92 S/ | KT33C 1o/~ | PY32  I5/6 | UCHS! 9/~
ID6 1416 | 6K25 1916 | \5EFC 20 177 1216 | DH76  7/6 | EF93 776 | KT36 28/6 | PYB0  8/. | UCLE2 |12/6
304 3l | 6L1 156 | |37GT ore | 78 1276 | DH77 83 | EF95 IS | KT4l 2216 | PYBI 716 | UCLE3 136
305 10t | 6L6 716 | \3K7GT grs | 80 10r. | DHIO7 13/6 | EL3| 1216 | KT44 136 | PY82  @/. | UF41 9/
354 g | 6LI8 126 | 15 aGT12i6 | 85A2 1206 | DH7I9 716 | EL32 S | KTS5 226 | pyss B/6 | UF42 116
34 g [6L19 2V 1 (507GT 816 | 150B2 1276 | DK9I 9. | EL33 126 | KT6l 18/6 | PZ30 18/6 | Urso 9l
SRaGY ot | SL3E 10500 il | ysop3  gsr. | DK92 976 [ EL3S 1216 | KT63 /6 | OP25 1476 | UFgs  9/.
G 46| 8392 101 56G7  mis | 1aseT 330, | DK96 10 | EL37  iie | KTés 1776 | OP230 1716 | UFas 81,

EVAIIED A8 D1 I T B A A 303 716 | DL33 9. | EL38 239 | KT7I 91| QF21 ma‘um 9.
3GT are | 6ED20 1576 | 350 T 393 716 | DL35 1216 | EL4I 1076 | KT74 1216 | RIO  21/- | UL44 2416
2 ror. | 6N7GT 7%6 | 1357 gl | 308 716 | DL92  8/6 | EL42 10 [ KT76 1216 | RI9 1976 | UL46  2i/-
e WM 106 | 15557 yirg S 716 | DL94 9. | EL8I 1419 [ KTI01 25/- | SD6 86 | ULB4 916
SZ4 DojeM2 06| 5087 (76 | 338 7t6 | DL96 976 [ EL84 70| KTW62 7/6 | SP4 1476 | UU6 20/t]
6A7  18'6 | ¢p| 1776 1 1573° isr. | 367 716 | EASO 2.1 EL85 106 | KTW63 7/6 | SP4| 36l Uu7 (sl
6AB  101. 1 6pas  9rg 1303 126 | 955 4. | EABC8O 7/6 | EL90 86 | KTZ4! 8/-|SP42 12/6 | UUB  2é/-
6AB8 9. | 6P28  26!. 7 16 | EACII 776 | EL9I 5/- | KTZ63 10/- | SP6! 376 | UY21 1576
6AJ8 976 | 6Q7GT lore | 14H7 1216715763 6 | EAF42 10/- | EMBO  Jor- | L63 49 | T41 226 | UY4l 716
6AKS 8- 6SATGT 716 | 14R7 I216l 5002 76| EB4r 76| EMBI  por. | LN309 150 | TDD4 1716 | Uyas  7is
6AK8 716 | ¢5G7 716 | 1457  2M/- | 9003 7'6 | g9l 5 | EYSE  8/6 | LZ319 12/6 | TDDI3C VP2B 1776
6ALS 6/~ | gSH7 616 | 1542 176 AC“/PEN, EBC4i 96 | EY8I 106 [ MH4 86 1716 | VP4B 1716
6AMS 5. | ¢5y7 516 | 15D2 2319 25'- | EBFBO 916 | EYB4 10f6 | MHD4 1776 | TH4l 239 | w17 8l6

6AMv 4.1 65K7 76| 19AQ5 1076 ACS/PEN, EBFB9 9~ | EYB6 916 | MHL  10/- | TP22 1716 | W76 7.
6ANS 776 | ¢SL7GT 6/6 | 19BG6G 7-1,6 EBL2I 22/ | EYSI 9/- 1 MKT4(5/7) | TP25 1716 | W77 S/-
6AQ5  8/3 | 6SNIGT 5/6 2414 | AC6 2',- EBL3! 21’6 [ EZ35  71. 1716 | U4 1579 [ wal 6.
6AQ8  9/3 | 6U4GT 1176 | 20D1 1216 | ACTP 321 £C90 916 | EZ40 716 | MS4B  17%6 | Uls  lol | wi2  or.
6AT6  8/3 | gUS 716 1 2002 23t | ACHL 126 | ECo| 916 | E741 716 | MSP4 1776 u18/20 tor- | w719 716

SAVE 101 1eU7 - 716 | 202 26t6 | AC/PEN | ECCII Mo | £Z80 76 | MUI4 9. | U22  dor | wr2  aie
6B7 10/- | 6V6G 5. | 20L1 266 76| ecc32 10 | €281 716 | Mx40 1776 | 024 2976 | X)8 . 1116
688 4~ | 6V6GT B/ | 20PI 261 | ACTHI 3419 | ECC33 51 (EZ90 716 | NIB 8. U5 14l- | X6IM  21l-
6BA6 716 | 6X4 S| 20p3 23 [AGVPLITI6 | ECc3s s | fC2 21 [ N9 8. U2 1216 | X65 2319
6BE6  7'6 | 6XSGT 5/ | 20P5 2276 | ACVP2 I7'6 | eCC3s g | £CI3 1716 | N37 1816 | U3) 96 | Xe6  2l-
6BG6G 211. | 787 8. | 25L6GT 976 | AC2/PEN ECC40 21/- | FCI3C 20/ N78  17/6 | U33  21.| X78 211~
6 16| 7C5 8- | 25Y5 [0/ V-1 ECC8I  8/- | FW4,500 NI08 18- | U35} 2/-|X79  21r-
6BW6 876 | 7C6 8. 2524 916 | AC2 .| ECCB2 916 100 | NI42 976 | U37 ~  25/. | YéI 1076
6Bw7 616 | 7D5 1511 2525 9t6 [ PENDD2II-} £CC-3 916 | Fyy4,800 NI47 186 (U4  21/- | Yé3 9/-
68X6 6| 7D6 IS | 2526 106 | AZ1 15/6| ECCBe  9r6 10/. [ NISO  107- | U47  211.{ 73] 12/6
6BY7 76| 7D8 IS | 275U  I7t6 (AZ31 1061 ecces 96 | Gz3o  0/6 | NIS3 1176 | USO 816 | Z63 716
6C4 &6 | TH7 8- | 30 1316 | B36 /- | ECCOl 56 | GZ32 1176 | N309 1176 | U52 - Z66 1916
6C5GT 8- ! 7K7 1076 | 30C! 1216 | B6S 86 | ECFB0 1216 | GZ34 13/6 | N329  10/- | U76 716 | 277 ar9
6C6 6'6 | 7Q7 11’6 | 30FS 1176 | BIS2 8/6 | ECF82 12/6 | H30 §76 | N727  7/6 | U78 7-| Z152 8/6
6C9 12/6 | 7R7 12/- | 30FLI 10’6 | B309 976 | ECH2I 22/- |.H63 916 | N729 8/- f UI42 8| 2719 76
6CI0 1216 | 757 106 | 30LE  1I'6 | B329 976 | ECH35 2{/- | HBC90 976 | P2 10/- | U145 15/-| ZDI52 96
6CD6G 2716 | 7Y4 7'6 | 30P4 2. | B339 96| ECHA2 10/- | HLS2 616 | PCCB4 916 | Ul47 7.

6D 8. | 8D3 4.1 30P12 1i/6 | B719 976 | ECH8! 9/- | HLI33DD PCFS0 1076 | U153 96
6D2 §/- | 9BW6 |4/9 | 30PI6 10/~ | CBLI 17/6 | ECH83 [2/6 107- | P3FE2 976 | U191 20/-
6D3 1. L 1oct  usr. | 3opLi s | CeL3i 2ir. | ECles  9r. HL23 1276 | PCL82 1116 F U2SI 1716

METAL RECTIFIERS SPECIAL OFFER

RMi (18 {8RA |-1-8-1 46 I6RE 2-1-8-1 8/6 IT4 4/-, 6K8 8., 6K7G 3., 6V6G 5]_'

A3 3}6 6RA -l 918 lonag 28 M EF39 4., EF80 81-, EF9] 419, 6X5G 5/-,

RM4 16 14RA |-2-8-2 I8! 14A97 236

RM5 22/- I:RA 1-2-8-2 2M. I:AIOO 24/ 6X4 4'6' SU4G 4l6.
TERMS OF BUSINESS C.W.O. or C.O.D. OBSOLETE VALVES A SPECIALITY.
2/9 PACKING CHARGE ON ALL C.O.D. QUOTATIONS GIVENJON ANY TYPE
ORDERS. | POSTAGE 3d. PER VALVE NOT LISTED.

www.americanradiohistorv.com
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2 PRACTICAL WIRELESS May, 1961
indivi 8- | VU39  6/- | 6C4 316 | 6X4 5. 84 8/-| Cathode
Brand new, individually P Js|vuin 33 |ecs  @.|exseT 66| g9 6/-| Ray Tubes
checked and guaranteed PT2eH 776 | vX3i38 12/- | 6C6G 43 | 6Y6G 8- | 3j00F  30.|5BPI 35l
L V E s PX4 192« | W3l 71-| 6C8G  5!- | 6Z4 8- | 51ovPT SCPI 426
V A PX25 9/- | Y63 5;- 6056 45"6 ;877 67’,6 7pin 26 ;Es:] :g;
EAC9| 46 | EY86 8- | PYso 619 | Yeo 8! | 6E - - 7 b
ACSPENDJE EB34 116 | EY9l 36 [pYsi 7. | Z3I 6. | ¢F6 70- | 7v7 si. | 705A '7:‘ 12DP7  60!-
AL60  6/- | EB9I 39 | EZ40  7- | PYS2 8.1 IA3 3. | 6F6G 4. | 7Y4 6. | 715B 976 | Cvis596
AP4 - |EBC21 8-|EZB0  6/6 | QP2I  6!- | IASGT 5/.| 6F8G 616 | 7Z4 66 | 717A 816 | ~ (O9J) 55/-
ARS8 5. |EBC33 5/-{EZ8I  6/9 | QP25  5/3 [ IC5GT 7/6 | éFl2 416 | 8D2 216 | go| 6/- | VCR97' i5/-
ARDDS 2/-| EBCol 319 | FW4/500 6/6 | QS75/20 6/9 | ID8GT  6/- [ 6G6G 3/ | 9D2 3 | g03 2216 | VCR138 30/-
ARP3 _ 3-| EC52 31| GL450 10/- | Qs95/10 &9 | IEZGT 716 [ 6HeM  2/- | 12A6  Sl- | g0y -5/, | VCRI39A
ARP4 36| ECC8l 5/ |Gz32  9/- | QS5108/45 1G6GT 121- | 615 36 | 12AH7 71 | o0 3or. 351
ARPI2 2/9 | ECC82 6/61HL23 6/ 69 | ILDS 316 | 615G 3. | 12AT7 816 | oo o VCRX258
ARP21 5/6 | ECC83 7/-| HL23DD 8/- | QSI50/15 ILNS 419 | 6)6 a3 | 12aU7 &l g1 | (with scann-
ARP24 316 | ECC84 7/-| HL4IDD 8/- 69 | IRS 6l | 67 N6 | 12AXT T | oo 7| ing coil 45%)
ARP34 4/6 |ECC85 7/9 | HVR2 12/6 | R3 8/- | IS5 519 | 6J7G 5.1 12C8 31 &
ARTH2 7/-| ECC91  4!- | KF35 5/- | RIO 1216 | IT4 4. | 6K6GT 6/6 | 12EI  22/6 | 808 8l- Photo
ATP4 29| ECLBO  8/- | KRN2A 19/- | REL2] 25/- | 2A3 8- | 6K7G 213 | 12H6 _ 2/- ] 8l0 80/- Tubes
ATP7  5/6 | EF22 713 | KT2 4l | RK34 276 | 2A5 8/- | 6K7GT 419 | 12)5GT 3/6 | 8I1A  25/-{ CMGS  9/-
AUl 5/- | EF32 5. | KT31 8/- ) RX235 10/~ | 2A6 7/- | 6K8G 579 | 12K8M  9/- | 813 67'6 | CMG25 8/-
AU4 51. | EF36 316 | KT32 8/- | SP2 4/- | 2034 26 | 6K8GT 8/9 | 12SA7  7'6 | 8IS 40/- | Gsle 1276
AW3 4. | EF37A 8/ | KT33C 4/9 | SP4B_ 776 | 2D4A  4/. | 6K8M  8/3 | 125C7  4/6 | 816 30-| 93]A  50/-
AZ 8. | EF39  4/3|KT44  6/3 [ SPI3C  4/6 | 2X2 4. | 6L5G  6'- ] 125G7 616 | 826 10/-
BL63 6/- | EFSO 2/6 | KT63 6/- | SP4I 216 | 3A4 5f. | 6L6 9/- | 12SH7  3/- | 829A  30/- Special
BS4A 516 | EF54 313 | KT 17- | SP6l 2t | 3B7 5. | 6L6G 616 [ 12807 &'- ) 832 5. e
BT45  40/- [ EFSS 6. | KTW62 7'6 | STV280/40 3B24 3. 6L34 46 | 12SK7 41 832A 351|007 4g,
BT83 22/6 | EF70 41| KTwe3 6/6 1. | 3E29 6N7G_ 519 | {2517 Ti. | 843 716 | SA71481 451
BT9B  40/- | EF73 6/- | MH4 3/6 | SU2|150A 4/9 (829B) 60/- | 6N7GT 6/- | 12SN7  8/- | 866A  12/6 723/AB 451-
CY3l II/6|EF80  5/6 | MH4i  5/- | T4l 7. | 3Q5GT 9/- | 6Q7G  6/- | 125R7 6l | 872A  35/- | 7230B -
D4l 33| EE8S 6710 | ML4 4. | TP25  15/- | 354 5i.| 6R7G 6. | I15D2  &/- [ 930 AN
D77 43 | EFg6 9. | MS/PEN 6/- | TTII 3| Ive 713 | 6R7GT 8- I5R 5/ | 954 2. 93?A &5
DA30 1216 | EF89 719 | NT37 TZ20 16/ | 5T4 9/ | 6SA7 6/- | 20A2 716 | 956 -1 B 200rn
DAFg6  8/- | EF9I 316 | (4033A) 107- | UI7 si. | 5U4G 5. | 6SC7G_ 56 | 21B6 9.1 958A 5| A=oD g
DAF9I  &/-|EF92 476 | OD3 5l [ VI8 66 | 5Y3IGT  6/- | 6SCTGT &/-| 30 5- | 1619 51 | WE1at sorn
DErs 15, |Eros  706{Oz4 5| U2 &.|5z3 g6 | €SG7 B} 3ST 304 les 6| ACTZS B
DF72  7/6 | EL32  3/9PCC84 T7/-| US52 5/. | 524G 8/- | 65H 5. | 35Z4GT 7-| 1626 416 KR? -
DF9I  3/3] EL33 8/.| PCC8S 8- | UL4l 7. | 6AB7  4l. | 6SH7 416 4| 1629 46 | KRS o
Dros 8. |EL35 8/3|PCF80  7/- | ULg4  7/6 | 6AC7  3/- | 68)7G  5/9 [ 38 4. | 4120 4| e e
DK96  8/-| EL4l 8/3|PCFg2 8- | UL8S .| 6AG5 316 | 6SK7 _ 5/3| 58 6| 7193 19| ¥ 0 s
DL92 6/. | EL42 9/.{ PCL82 8/6 | UU9 5/6 | 6AG7  6/- | 6SL7GT 6/6 | 59 6. | 6475 5/- WL7 \7A 157
DL94  &/-| EL84  7/6 | PEN25 4/6 | VP23 316 | 6A)7  4/3 | 6SN7GT 4/6 | 75 8/- | 80I13A 25/~ 4I7A 151~
DL96  8/-| EL8S  10/- | PEN46 5/- | VP4l  5/6 [ 6AKS  5/- | 65Q7  6I-| 76 5/- | 8020 A
DX25  9/- | EL9I 716 | PEN65  6/6 | VR78  4l. | 6AK7  8/- | 6SR7 616} 77 é/- | 9001 e, ud""en.t
EI23217 5/6 | EM80  8/- | PEN220A 3/- | VRS9 81- | 6AM6  6/3 | 6557 6. 78 7. | 9002 516 | Production
EI323  25/- | EN32  7/6 | PENDD/ VRIOS5/30 76 | 6AT6 S/ [ 6SFS 8/. | 80 63 | 9003 516 | 3)/170/E £35
Ei524 6/6|ESU208 8- 1360 9/6 | VRISO/307/3 | 6B8 516 | 6V6G_ 516 | 82 8/- | 9004 4/- | 3)/192/E
EASO 161 EYSI 8- ' pL8l 76 | vTac 25,1 688G 216 1 6V6GT  6- 1 83V 12!- | 9006 4r- £37.10

AND MANY OTHERS IN STOCK, INCLUDING CATHODE RAY TUBES AND SPECIAL VALVES. All UK. Orders

below 10/-, P. & P, 11- over 10/-, 1/6; Orderc ovar £2 P. & P. {ree.

Transmitter/Receiver No. 22. 2 Mc.
to 8 Mc. Built almost exactly as No. 19
set but much more economical in battery
consumption. Complete in fully working
condition with power pack for 12 v,
Headgear and Microphone assembly and
Key, £9.19.6. Carriage {5/-.
Telephone Handset. Standard G.P.O.
type, new, £1, P. & P. 176,

Marconi SIGNAL GENERATOR.
TF144G. 85 ke/s, 25 Mc¢fs. Made up to
new standard. £70 delivered free.
U.H.F. SIGNAL GENERATOR
TYPE T.S.14. 3,200-3,370 Mc/s, power
measuring range 20-200 mW, R.F.
output power —20 to —100 dbm below
ImVW. Power supply 115w A.C. Price
£15. Carriage 15/-,

S.C.R. 522 Receivers (BC624) 100-156
Mc/s, without valves, 716, P. & P. S/-
H.T. Chokes made by Bendix_ Radio
(U.S.A.), 3 Henry's 0.600A D.C. 25 ohms
D.C. resistance 18,000 v. R.M.S. 60 cycle
test, £1.12.6. P. & P. 6/-. Ditto 10 Henry's
250A D.C. 90 ohms resistance 1,500 v.
R.M.S. 60 cycle test, 1676, P. & P. 36,
Carbon inset Microphone, G.P.O.
Type 2/6. P. & P. M-,

Miniature Relays. Changeover 12-30 v.
D.C. supply, 5 amps contacts, 5/-,
P. & P. 2/,

Pre-set Double Potentiometers. 2 x
3,000 ohms linear 4 w, 5/-. P. & P. 116
Vacuum Condenser. 32,000 v, 50pF,
1276, P. & P. 3!,

Laboratory Precision Varlable Con-
denser. Manufactured by General Radio
Co., U.S.A.  50-1,500pF with micro
metric drive and calibration chart. Overall
dimensions of case 9 x 8 x 7In. Price £15.
Carriage 15/-.

BRAND NEW ORIGINAL SPARE
PARTS FOR AR88 RECEIVERS
1.F. Transformers. ist, 2nd, 3rd, 4th
(for type D), 12/6 each or complete set

of 6, 607-.
i.F. Transformers, Crystal Load, 12/6
each.
Plates escutcheons (for D and LF),
15/~ each.
Dials (for type D), 10/- each.
Logging Dial (for D and LF), 10/- each.
Filter Chokes (for D and LF), 22/6 each.
Output Transformers (for LF), 30/-each.
Antenna Trimmers (LF and D), 26 each.
Filter Condenser 3 x 4 pF, £2.10.0
Condensers:

3 x .25uF (D and LF), 216 each.

3 x .0IuF (D and LF), 2/6 each.
RF Antenna Inductors (D and LF),
716 each.
Mains Transformers (LF), £3 each.
Small Mica Condensers. various
values, 176 each.
Instruction Manual for AR8S8D, £I.
Specially Built Power Pack tor TCS
Receiver. 230 v. A.C. mains, including
6X5GT valve, £3.10.0. Carriage 5/-.
Marconi CR-100 Communications
Receiver, 60 kc/s—30 Mc/: with noise
limiter. Completely reconditioned, £25.
Carriage 25/-.
T.C.S. Receivers. Made by Collins of
U.S.A. In [(ully guaranteed working
condition. 1.5-12 Mc/s. Line up: 12SA7 (1)
12SQ7 (1), 12A6 (2), 125K7 (3). Power
requirements 12 v. LT, 225 v. H.T.
£11.10.0. Carriage 12/6

" P. C. RADIO LTD.

170 GOLDHAWK RD., W.12
Shepherds Bush 4946

C.0.D. 2/- extra. Overseas Postage extra at cost.

R209 Reception Set. A {O-valve High-
Grade Super Heterodyne Receiver with
facilities for receiving R/T (A.M. or F.M.)
and Frequency [-20 Mc/s.
Hermetically 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
provides for reception from rod, open-
wire or dipole aerial with built-in loud-
speaker or phone output. Overall
measurements: Length 12in., 'width 8in.,
depth 9in. "Weight 23 Ibs. n as new,
tested and guaranteed condition £23.10.0,
including special headphone and supply
leads. Carriage £1.

Supply Unit Rectifier No. 21. Fully
sealed enabling all sets built for 6 v.
(R209, R109, etc.) to work from A.C.
mains. Input 90-260 v. A.C. (Taps at 10 v.
intervals). Qutput excellently smoothed
up to 10 amps with meter indicating

exact output voltage. Measurements:
12 x 9 x 10in. Price £8. Carriage and
packing 15/,

19 Set Owners. To increase output of
your set 6 to 10 times use RF Amplifier
No. 2 with built-in rotary converter for
12 v. input. Four 807 valves output.
Simple connection with transmitter.
Fully tested condition, £9.15.0, including
necessary connectors and instructions.
Carriage and packing 15/-.

AR 88’s. Completely rebuilt with new
l;\7l°C wiring. Type D", £75; Type “LF”,

R109 Receivers. 1.8-8.5 Mc/s working
from 6 v. D.C. Complete with all valves
and built-in  speaker. In excellent,
guaranteed working condition. £5.5.0.
Carriage and packing 15/
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HARVERSON SURPLUS CO. LTD.

HERE IT IS !
HARVERSON’S F.M. TUNER KIT

At last a quality F.M. Tuner Kit at a price you can afford. Just look at
these fine features, which are usually associated with equipment at
twice the price!

Philips F.M. Tuning Head.

Guaranteed Non-drift.

Permeability Tuning.

Frequency coverage 88-100 Mc/s.

OAB8I Balanced Diode Output.

Two |.F. Stages and Discriminator.

E.M.84 Magic Eye.

Self powered. using a good quality, mains transformer and
valve rectifier.

Valves used ECCB85, two EF80's, EM84 (Magic Eye) and EZS80

(rectifier).

Fully drilled chassis.

Everything supplied, down to the last nut

and bolt. £4.|9-6
Size of completed tuner 8 x 6 x 5}in. PLUS 8/6 P.P. & Ins.

LR 2 P R S R g B

All parts sold separately.
Note:—To show the chassis more clearly the attractive 8 x 3in. black
and gold dial supplied with this kit, is not shown in the illustration.

C.R.T. TESTER/REACTIVATOR Introducing . .
wrests o | HARVERSON'S  39/6

without removal

from set or carton. | MoOnaural Amplifier Kit

* REPAIRS tubes In response to numerous requests
H r m
discarded for low | |1 X delighted purchasers of our
ourel LIRS B St (o
produced a ‘M P
* \';Lf:sxglés V’:;[Cs' FIER” on similar lines.
EH.T TR * A UCL 82 valve provides a triode
e amplifying s’%&ge. s.)nd abl_pent,odg
outpul staege (3 watts), enabling goo
11_'he Ragar r:‘::' 202 amplification and sparkling repro-
ester-neactivator IS | uuction to be comhbined with physical
l_he most Compfehev"' compactness tampilfier size. 7 x 3!
sive instrument of its X GiHn, high).
type on the British % Modern circuitry design, good

Market. gquality O.P. transtormer (to match
. 3Q) keep h and distortion
{Complete with E.H.T. L*o a ;ow le\?el. am

probe) * The controis, volume on/ofl, and
tone. are complete with attractive
@ Measures TRUE Beam Current @ Visual Indication when cream and gold knobs.
reactivating is complete (a Radar exclusive) @ Tests and * The amplifier has a huilt-in fully
Measures ALL tube Voltages including E.H.T. (another ex- smolqt.hed Power supply, uslnga(g:%d
clusive) @ Measures Resistance up to 100 Megohres @ Clears ?nuiﬁr:;%mm)a;:; rér&r}sggggg;r s
leaks by pressing a button @ Heater Current measurement b He ineludi

; a % Ail vou need is supplied including
0-0.5A and 0-2.5A Linear Scale @ Adjusts heater current to easy to lollow instruetions which
ensure accurate Emission Test @ Portable for field or bench guarantee good results for the begin-
service. ner and expert. All components,
leads, chassls, valve. knobs, etc.
are first grade items by promi-

BRIEF SPECIFICATION nent manufacturers.
Tests: Filament Continuity, Heater Current, Inter-Electrode ' 5 5
Insulation, Final Anode Beam Current, Heater-Cathode gllu;{.;/lgl}:lgs';‘ and Packing. 39'6

Srsofkes s i ubes, T Prove, Hientures o 3se v, | s, LOUDSPEAKER T SUIT 14/8 EXtrin
A.C., 0-500 Volts D.C., 0-25 kV., 0-100 Megohms. 0-250 micro- ALLPARTS SOLD SEPARATELY

For ADDRESS and 3 more pages of¢
STUPENDOUS BARGAINS PLifse

amps.
200-250 Volts A.C. Mains. Size I3in. by 10in. by 6in. Weight 14ib.

List Price 239~ OUR PRICE £17.170

Plus 9/-.P. & P.
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MONAURAL AMPLIFIER

5 ?"%\ !
s T g @;s”a“
This amphfer as illustrated, made by a
leading manufacturer. Mullard valves—

ECC83, EL84 x EL84, EZB0. Bass, Treble

Knobs, OUR PRICE one month only
£€4.16.6 plus P. & P. 3/6.

and Volume on remote panel. Elegant BATTERY

TERY o TRANSISTOR BAR'_GA|N§

ALL FIRST GRADE

=~ HARVERSON SURPLUS CO. LTD.

STEREOPHONIC AMPLIFIER  £5.10.0

Complete with 2 Loudspeakers

Plus 4/6 P. & P.

This is a compact amplifier embodying the latest features and
giving a high standard of reproduction, with ample volume. Supplied
complete with valves (ECL82, ECL82, EZ80), panel, knobs, etc.,
and two specially selected 3Q) matched loudspeakers. Few only
at such a low price. Don’t risk disappointment. Order now.

RECTIFIERS

4 KIT

superhet,
corporati

cabinet with gold trimmings. Size |1} x

6lin.
Xein £6.12.6  post 316

HARVERSON :2 v. 2 amp.
SUPERHET 12 v. 4 amp:

A medium and
long wave

- ode
in-| TRANSISTOR § Postage on all above éd.

I.F.
odcrnss| PLAYER CASE 116 H.P. MOTOR
valves (UCHSI UBF89, UCL83, U785), built-in
ferrite rod aerial. All you need supplied from '/

12v. | amp.

ocC72 Matched Pair .
OC45 Green Spot..

2E RECORD

&-' SPECIAL OFFER

12—
25/ DON'T MISS THIS
I15/- | MULLARD

15'-1 0,C,7¢ 106

1576 MATCHED FAIR

316 £€1.9.0
Post and packing 6éd.

A few only—Transistor record | |40 Watt (Approx. 1/6

theoretical wiring diagram to last nut and bolt | player cases in light grey cloth- | H.P.). Series wound,
(main components ready mounted), including an | complete with motor board. 220/250 volt
attractive contemporary styled cream plastlc Size: 12 x 8 x 6in. motor. OFf load 14,000
P.& P. I'9 rev/min. on load 8,500

rev/min. Ideal small saw,

50 cycle

All parts sold separately. COSSOR C.R.T. ISN|P |8,6 sewing machine, etc.
T SLOW MOTION I08Kl SIIO-inlch. ge\ga‘;dpboxed each, | post free. 30/-
TUNERS = plus ©f= . & T

500-500 Twin gang condensers | 75K 10-in. New and boxed I5/- plus 6l-P. & P.

with geared slow motion drive.

316 ea. 36'- per doz. P. & P. 6d. | |ON TRAP MAGNETS
WIRE "WOUND POTS To suit the above, 2!/9 each. P. & P 3d.

P, &

12 Wire Wound Colvern Pots | Mazda CRM 172—NotaRegun. Picturetested—
—alil d-"er;rj;;?'m 10/6 |12 months’ Guarantee. £3.17.6. 1216 P. & P,

CYLDON 12 CHANNE

TURREI "TUNERS
New purchase offered at still lower
price I.F. 33-38 Mc/s. Complete
with PCC84 and PCF80 valves and
8 sets of Coils for 5 Band | Channels
and 8, 9. 10 Band lll. New and
unused. Value over £7.
QUR PRICE, post paid 32l6

THE WORLD FAMOUS E.M.I.
ANGEL TRANSCRIPTION
P.U. (Model I7A)

A Puck -up for the connoisseur originally
priced at £17.10.0. The last remaining few
offered at £4.10.0 PlusP. & P.5/-

CONDENSER/RESISTOR
PARCEL

50 mixed P.F. Condensers and 50 mixed
Resistors. An assortment of useful
values. All popular sizes—all new—a
must for the serviceman and construce

tor. P. & P, /-,
ONLY 10/'

GRAM & TAPE EQUIPMENT BARGAINS

RECORD CHANGERS

GARRARD =t
RC 98 Mk. 4H. 4-speed autochanger £l6 10.0
RC 120/D Mk.2 " o 9 0.0
RC 120 Mk.4D . o0 (’. 0.0
RC 120 Mk.4H . - £9.0. 0
RC 12| Mk.!I © " £11.0. 6
RC 121 Mk.4H . o0 £11.0. 6
RC 121/40 Mk.2 a0 " £11.0. 6

Write for our new super list of Tape"
Decks and Changers.

B.S.R.
Monarch UAS8 4-speed autochanger. £6.19. 6
TUS8 4-speed single player less pick up (2 10. 0
UA 14 Stereo Changer . 9.5.0
NOTE : Any of the above with Stereo Cartndge and
Fittings, 16/- extra. Carriage and ins. on each
of above 5/- extra.

TAPE DECKS
LATEST B.S.R. MONARDECK (single speed)
32in. per sec., simple control, uses Siln
spools .......................................... £7.5.0
plus 56 carriage and insurance {tapes ex:ra)
TRUVOX MARK Ill TAPE DECK. New and
BOXEd  airerirnienirieniirinenariitiiiaeee £10.6.6
Plus 6/- carr. and ins. (tapes extra).

E.M.l. 4-SPEED RECORD
TURNTABLE & PICK-UP

Heavy 8%in, metal
turntable.  Low
flutter per=
formance
200/250  v..
| shaded mot-
/' or with tap
at 80 v. for
¥ amplifier
valve filameng if
required. Turn-
over LP/78 head.

89/6 COMPLETE Plus 46 P. & P.

SWITCHED ATTENUATOR
Audio to V.H.F. in four steps of 20
dB 4+ 0:02 dB up to 300 Mc/s. Cost
£5. IOO OUR PRICE £2.19.6 Plus
bj-. P. & P.

MIDGET I F. TRANS
& COILS
A Pair of midget 465 kc/s I.F. trans-
formaers, plus LW and MW _coils.
PRICE 10/~ per set. P. & P. I/9.
Set of LF. transformers for rran-
sistor superhet. 12/6. P, & P. /9.

')
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HARVERSCNS SUPER STEREQ KIT

The product of a renowned maker, this stereo amplifier is composed of “‘ready-built’
units, only requiring .aterconnection. This system has the advantage of being
adaptabie to fit any cabinet. tach unit is made from first-grade components, and
valves used (ECL82, EZ40 range) are genuine Mullard. The comprehensive instructions
supplied make the simpie interconnection of units easy even for the novice.

THE KIT COMPRISES...

TWO MIDGET AMPLIFIERS each of 3w output, good reproduction irom both
your stereo or monaural records. Both amplifiers compiete with weli-designed O.P.
transformers providing perfect matching 3-7() speakers, and have remote bass, treble
and volume controls. Size 5" x 23" x 3" high (each ampiifier).

CONTROL UNIT, is a flying panel with three 2-gang pots, enabling the bass,

treble and colume controls of each amplifier to be conveniently positioned. Supplied
with attractive cream and gold knobs.

SEPARATE POWER PACK with valve
rectifier, midget size (5 x 2”7 x 34" high.)

ISOLATED MAINS TRANSFOR.
MER of robust construction may be
mounted independently.

A.M. RADIOGRAM CHASSIS

YVOLTAGE SELECTION PANEL.
Fitted with the "‘valve base” type of mains
i/p selector and a channel output socket.

ONE SPEAKER, a quality 5-in. speaker.

A chassis of distinction, by a famous
maker. Covering Long, Med. & Short
Waves, plus gram position, this chassis
(Size 154 x 7 x 64in. high) incorporates the
latest  circuitry, using fully delayed
A.V.C., and negative feedback. Controls:

(Note: The 2nd speaker may be pur-
chased from us for 14/6 extra.)

CREAM DOUBLE PUSH BUTTON
SWITCH of neat design gives positive
on/off switching.

Tone, Vol.- On/Off, W/ Change (L.M.S.
& Gram), Tuning. Tapped input 200-250 v,
A.C. only. An attractive brown and gold
illuminated dial with matching knobs,
make this one of the most handsome,
in addition to being one of the best
performing chassis yet offered. Complete
with valves (ECH8I, EF89, EBC8I, EL84,
EZ8I), knobs, output transfofmer, leads

etc. OUR PRICE ONLY £9 |9 6

INDICATOR LIGHT. Provides visual
indication of equipment operating and 1s
complete with gold-finished escutcheon

59,6 PLUS 6’6 POST & PACKING
I E.m.1. 4 sPEED

| STEREO PLAYER

plus 4/6 post & packing.
To suit the above
GUARANTEED VALVES % NEW and BOXED £6.12.6
PROMPT DESPATCH % Post 6d. per valve extra Plus 5/- carr
ACHLDLD EBLSL 22/- 118 15/6/KTWBL 6/~ PEN i /6 UBCIT 876 Wl 15,5 CRAGY By ToBT 86 aULT  1B/8
9/3 K31 -l LR BIBI K TWE3 7/- I1INIH322/- U BINO B/8 W - oAU 613 ) 8/6 30P4 19/
ACP G- BCCRL 7/8 EMR4 8/8/KTZ41  3/3 PLIN220A  [UCCA 10/-| W 8/-15V4 1018 82/6 so0i12 11/9
AC/P4 T ECCE2 F)- EMRO 93MU4L /6 319/ LCCRY 10761\ 8/8lovi3G I 3/3 soPl6 g/
ACIPEN  FCCBL 8/8 EMBL 9/ y1, 8/-|PEN4SDD UCS0 196 N2 16/900Y3CT 76t LV 50T 2/9 30PLL 11/9
DD 25/8 ECUS4  8/3 KV 51 915 M5B 16/- 25/- UCIa2 919 N31C 16913446 B/6/HEGT 243 oVEGT G 10/ 451L6GT 943
ACBPEN 6/« BUCBS - 8/~ LYRG  973(Mu1y/5 /- PENA414/6 Chis) 6/9 N10IM 11/8[574M  Qr6 ndouit  46[H\4 GT 77- 2avs  9f3
AUV|‘1/59/3!ECF$0 1143/ 2240 - MBP4/7 5o PMI2M 2760 v 8y 15/8 Yt 8/BliAT HXAG | BUTIR/- 35wy 7~
ATP4  3/3 ECI'82 12/ 4] Y- IMV/PEN 1QPUL 4/8 L8y 11/6(42! 9/9liang QT 8/8/i2QTGT 7/- 3524GT 7/6
:%l lilifgvgtgflj 23; /80 6/6] O/3/K15 85/~ 151 gpg 2309 - 5aCT B/-16/00L2 11/8 128GT 7~ | 42 718
3 B o B8 B/8(MX40  16/- nP4l 2900186 864 if-18AGS A 8/6|7Bd 8/9'123H7  5/6 (35723  15/6
335 14/~ ECHB1  8/6 1790 7 18/6/5 P61 2/9 U;.-gg' gfe LA 8/- HAKS K76 5/9(7B7 8/- 128J7  5/8 3575GT 8/8
CBL31 22/9 hCLBg 9/3fm 148 11 186\ 3P 4/5 919|141 oggl1ASGT S/6/6ALS 6/ Gk7M  6/3[TH~ 5/6/123K7 5/8|50C5  10/9
CCH35 CLy: %/9 FCI3  8f-INsug 28/ SPUT  9/8)5 "y gnp 1ATET 11/8 GAM5  11/9/6K8G 7/~ 1Co 8 123Ny 718 | 50CDEG
] 4/- FW1/5009/4 024 5¢- T4l 2/-1 L1 25)- 1L LU-[GAMG  4/8HR6GT 66 708 18 128L7GT
1613|Evdoa “l&mwc £5/6 il 3| TLDISC 7/- 1 gy “gp | 1L3GT 11/9 6AQ5 U-GRTOT  Bfp DY 12/6 14/- 50LBGT 8/-
o | E5s 5/5 Gz32 11/~ POCBS  8/6 TH2u3 17/6[U U 1876105 X1/96aATH 8- GksuT &4 717 8/8/128Q7  8/-|ip
/ BF 54 /311150 446/ 1°C 1RO U6 ik ogay | 11/B6AUS  OfslARun 1816157 8/6/1147  15/9 |77 -
86//:; SR 1‘3;2;11»,-:1 9/3| PCFg2 25/- CyIN 1178 [HIGT 10/- 5BsG 3784 14,5‘7:4[7 g/-n.’mz 7/3 | 80 g/-
s BLU3DD 8/-| pC1L82 919 Uy el 1Lt bl 134G 5774 /- 19AQ5 8/~ L42BT 33
1'13;&:3:*;6' e L2z gy boLes 8- Vi e 8l i é{” S AL OSG T D T 3012
4 e HL4!  3/3|pL38 11/8/yv85  6/6|IN3 8/ |5 BGEG - qb2 8/3/20D1 5/~ 2 4
e Ero0sVL, TiiNaoe 2ay- s U8 piae sigl1RS  7-/aBNS WCL 2178150k 25/0 210VET 3/3
8/8 EFss  5jg KON 8/8|pig] 7B\ 'pag gy 154 /9161318 1002 16/8(20LL 25/~ 8 9/9
DL145  8/3 EF55 8/-]PL82 13/- ypy) gy-1 18 8/- HBR7 ) 10FL 14/ WPl 25/- ?“41 9/9
D¥i0 7 % 20/6|p1.83 11/8 vy 114 5/6 i BW6 g 14/8 ©0P3 284- | 302 9/8
Y </ ARER0 (25 PLOINCERARS Ll S P VRt S bt /- 1011 304 9/9
DN41  16/6 EF85 /- P X2 -y Rugpy (2626 /3148 /- 8Q76G 7= 10k i
FASD  1/3 K86 4/8/ py«p 1471 a0 2/g'2 25/- 31#_10 1;/9 HQTGT  §)- 10LDIT s/g
EABCR0 8/6 EN89 4/6/ PYsL YEIvRI05/30  12N2 4/-60360 /- 4 T 5/8' 10111 9/1
FAF42 3;2 BErgi 93/ pys ki3 v TI6 ad /86 ity 6/-
EB31 19| EFINBVA) [KT33C  8/- pyyy 10/8/v i1 /g HARGT 5/ il t2 4 1/9
EBil /. b 28/- 1730 18/8/U338 1143\ vicis0/30  AD6 416 50 DG 3/8
EBC33 10/3/pEN4DD U403 15/6 7/-1304 716 B0 3/3
EBC4] 13/ 9/8| 26/~ U404 10/€1v 1 1un4A 378 3Q6GT  8/-.00'116 10/9
EBF3n 24/6 KTu3 - PENIVA L8010 28f- V1 MU 384 TG 5/-
KEBFB9 9/ ELAL 8/6/ KT6 8/-/ 14/-[UABCRO 9/8/12/14) 876! 35V4 8/- AFGM 5/-
EBL21 22/-lEL4e 9/6/KT8S 21/- PEN25 5/6/UAr42 8/8\VULiL 2/34D1 2/8'61°1 4005 5/-
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HARVERSON SURPLUS CO. LID. -
83 HIGH STREET, MERTON, S.W.19,  crErrywood 3esje)7

HI-FI STEREO/MONAURAL AMPLIFIER

it is with great pleasure that we are able to offer an amplifier of
this quality, (it will satisfy the most discerning enthusiast) at a
price which places it within the reach of most people. This being
the product of a company famed as a specialist in the audio
Hi-Fi field it is made to very exacting standards.

it is designed for stereophonic reproduction from records, or
tape, and monaural reproduction from records, tape, micro-
phone, radio tuner, etc. Setting the STEREOPHONIC/MON-
AURAL control to stereo operation divides the amplifier section
into two 2 valve Hi-Fi ampiifiers, whilst switching to the mon-
aural position réunites these into a quality push pull amplifier.

The unit is self powered by an internal power-pack, employing
valve rectifier and mains transformer. The latter has a tapped
input (200-210, 220-230, and 240-250 volts A.C.50 cygles only) and
is double wound, providing complete isolation from the mains.
This enables the amplifier to be used in conjunction with any
equipment in perfect safety.

Five tontrols are provided in addition to an on/off switch, VOLUME |, TONE |, STEREOPHONIC/MONAURAL switch, TONE
11, and VOLUME |1. Both volume controls are calibrated to assist in securing perfect balance, and the tone controls are so designed
that clockwise movement increases the treble response, whilst turning anti-clockwise causes the bass to predominate.

The complete unit is mounted in a stylish hammer finished metal case, stove enamelled in glossy two tone grey and slate blue.
The cabinet front panel is equipped with a white on/off switch, red indicator neon with goid escutcheon, cream and gold name
plate, five gold and white knobs and a cream and gold strip running full length above the knobs bearing the control names. On
the back are the stereo and monaural inputs, mains voltage selector, and loudspeaker terminals. Matching is provided for a 3
ohin and 15 ohm speaker, for each channel. This enables the use of a bass speaker and tweeteg on each channel, provided that
one speaker has 15 ohm and the other speaker has 3 ohm impedance. o U R PR'CE

Unrepeatable at this price. ‘9 I9
plus 4/6 post & packing. ® ®

YET ANOTHER HARVERSON
AMPLIFIER SCOOP FOR ONLY 21 I

PLUS 6/6 P.P. & INS.

Owing to a fortunate purchase, we are able to supply these amplifiers at a fraction of the price normal for
comparable equipment. Although not new, thesc units are in good condition, and represent a first class
buy. Originally made for a relay wireless company, they are built to strict specifications by a prominent
maker. )
BASICALLY EACH UNIT COMPRISES ...

R.F. AMPLIFIER, using a |0F3 valve, all contained in a screening box.
AUDIO AMPLIFIER, employing a I0P14 valve, and giving a good repro-

duction at 3 watts.

POWER PACK both the R.F. and the Audio amplifier are fed by a common
mtgrnal fully smoothed power supply. This is provided by a tapped
mains dropper (input 200/250 volts AC/DC), and a U404 rectifier valve.

INPUTS. Inputs are supplied for AC/DC mains, crystal pick-up, and six
pre-set channels.

SPE?KEdR‘ A good qaulity I5 Q permanent magnet 8-inch round speaker is
itted.

CABINET. All the above are housed in an attractive brown bakelite case,
with cream speaker slats. (Case size 14" x 114" x 67).

The applications to which these amplifiers can be put are limitless, for

apart from the obvious use as a gram, amplifier (2 can be used for stereo)

tht_ey can be adapted for countless other uses, e.g. baby alarms, inter-coms,

guitar amplifiers, etc.

OUR PRICE, including valves. ONLY 2] /- plus 6/6 pozt

insurance.

< Please turn hack for another 3 pages of Bargains

www americanradiohistorv. com
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VITAL TO ALL IN THE INDUSTRY

NEWNES PRACTICAL

ELEGTRICAL ENGINEERING

Written by 87 Recognised Authorities Assisted by 170 World-famous Companies

Advisory Editor: G. F. Tagg, B.Sc., Pi.D., M.LE.E., F.Inst.P.

Produced with the full technical resources of NEWNES, this new
edition covers every important activity in the industry—it enables
you, the forward-looking engineer, to acquire and retain knowledge
so essential to your career. Every facet of the vast field of modern
electrical engineering is dealt with—by qualified electrical engineers,
wheo draw upon their knowledge and long experience to guide you
to advancement. Prove its value by Free Examination for 7 days—
post coupon to-day!

Everything you want to know about—

@ Installation Work of All Kinds—Commercial buildings, small
houses and flats, hospitals, schools, theatres, cinemas, electric
appliances, alarm systems.

@ Instruments, Machines, Equipment—Electric motors, control
gear, transiormers, rectitiers, electronic control in industry,
measuring and recording, instruments and electricity, supply
meters.

. > OATA CHARTS

@ Operation, Maintenance, Repair—Welding plant, electric P 5 BLUEPRINTS
traction, cranes, lifts, X-Ray equipment, testing domestic 1 : ;
equipment, batteries.

@ Generation, Transmission, Distribution—Power stations, power

cables, public supply, underground distribution systems, town
and rural supplies, cable-laying and faults.

This is what you receive without obligation—

4 Volumes strongly bound in Grey Morogquette. 2,352 pages of instructive infor-
mation on latest practice. 2,100 Photographs, Diagrams, Perspective and
Working Drawings, Electrical Circuits. and Data on test procedure, etc. 24 Data
Sheets in colour and 12 Quick-reference Blueprint Charts complete in Strong
Chart Case. Nuclear Power Stations Booklet. Fascinating cut-away sections in
full colour enabling you to see how they operate. With full explanatory text. FREE!
NEWNES ELECTRICAL POCKET BOQOK. The Electri cal Engineer’s
“‘bible’’. Nearly 400 pages with 258 illustrations, diagrams, tables.

PLUS 2 YEARS’ TECHNICAL ADVISORY SERVICE

MZ:{' Ie”,e‘cf ‘ To: Gceorge Newnes Ltd., 15-17 Long Acre, London, W.C.2

See

e iy e Name Please send me Newnes
Ec#”!‘.allld PracTiCcAL ELECTRICAL
SR Address ENGINEERING  without

will return it in 8 days

or send the first pay-
Tntk(‘l)where spplicable  ment of 15/- eight daﬁ
atter delivery and
touscOWRER monthlysubscrxptionso‘t:
. Householder 20/- until the sum o
Your Signature __.._. £15. 15, has been paid.
(Or Parent’s signs if you are Cash price within eight
under 21) PEE3  |Lodging Address days is £15.

]

I
Act now for this thoroughly prac- |
tical work—the complete set is l
yours for 7 days without cost or |
|

|

I

OccupatioNeeeo.

obligation to purchase.

Living with Parents

3
-y
I
[
1
|
obligation to purchase. [ |
I
|
i
|
|
o

Post Goupon To-day

www.americanradiohistorv.com
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Solderless Transistor 3
Any boy trom eight years onwards
will easily make this pocket size
transistor set. No soldering is invol-
ved and in fact the set can be made up
virtually without tools. It is never-
theless a workmanlike job which,
when completed. will recelve Luxem-
burg and local stations entirely
without aerial or earth. Uses two
transistors and diode in reflex circuit.
Other teatures inciude opmlonuc{
ou

medium and long waves and
speaker.

The parcel contains
everything neces-
sary %o combplete
as follows:—

Pzcket ot Solderless
terminais.

Packer of Conden-

Sers.

Packet of Resistors.

Packet of Transis-

tors.

Connecting wire.

F Proper plastic tran-

&, sistor set case with

=C printed scale and
tuner.

Hearing ald type headphone.

Plug and socket with on/off switch.

and full comprehensive easy to follow

instructions. Price 37/8 pius 2/6 post

and insurance.

For Tranststor Circuits or Deaf Aid.
Very light weight and easy to wear.
cord almost invisible, eocod quality
production of music and voice, com-
plete with miniature plug and socket,
ready to use—correct impedance OK
for red spot and similar transistors.
Crystal and Magnetic. §/-. Post and
Insurance 1/-.

Miniature Plug and

Socket
as used with the above can be
supplied separatelv. Price 3/6.

Smallest Possible 2-gang

With built in trimmers. polystyrene
cased, size only 1 x 1 x 7/16in,, price
17/6. Smallest IF and oscillator to
match, 21/-. P.P. input and P.P. out-
put transformers. 12/6, Circuit dia-
gram free with anv of ahove,

- Transistor Set Cabinet
Very modern cream cabinet, size 5t X
3 x 1} in. with chrome handle.. tuning
knob and scale, Price 7/6, plus 1/6
postage and packing.

High Voltage Rectifiers |
CV1963kV. Peak800mA  £4178
GV15 04 60 kV., Peak 1,200 mA £517 6

V7440 kKV.. Peak 600mA  £2176
CV15088 kV., Peak 1,000mA £1176
CVIil114kV., Peak 350 mA 76

T L T L PR LR R L R L L L e e
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THE REAL COMPANION
CAR RADIO PORTABLE

-~

13
you have heara this one—call at any branch lor demon-
stration—you will be well satisfied—why not earn
spare time cash making them up ‘or vour friends?

NOTE THESE FEATURIES

+ 400/300 mw. Output -Push-Pull. % § First Grade
Transistors. % Latest Type <uperhet Cireuit.
+ Medlum and Long Wave, % Interna) Ferrite
aerial Htz wound. % High Q" coils. & FLatest type
printed circuit with componcnts plan., % Slow
motton tuning. %, Car aeelal attachment. & Twa-
tone cabinet. % 1Tikh Hux elliptical speaker. % Size
11 X R x jJin. approximately. % Fasy to foltow
structions. % 12 months’ suarantee all components,
% No technical knowledge required. % Service
available at moderate charges. . *

ORDER IN CONFIDENCE

Money returned in full if parcel not up to expectation
and returned unassembied. Price complete. less
l_;’asr,bery £0/19/8. Battery 3/6 plus carr. and insurance

PHILIPS TRANSCRIPTION UNIT

Philips AG 200 Record
Player, 4 speed. ldeai

for the enthusiast z
Pick-up arm
wiredtor
stereo. fine
adjustment
on all four
speeds. Con- -
tinuously
variable

riok-up,

welght ~ (2.12_gms.}
Supplied with Philips
Hi-Fi crystal type
AG3019 for microgroove
and 78 r.p.m. Frequency
resionse 30-15, ofs.
Pick-up litting and lowerine device. Individually
balanced heavy turntable. Muting switch. Can be
usad with any amplifier or racio set. Comulete with
monaural bick-ur €10.10.0, or 2¢ns. devosit and 20 tort-
nightly pavments of 10)/-. Available also with stereo
head diamond or sapphire stvlus. Prices on request,

%

O

PRI

TABBY EQUIPMENT COMPLETE

Complete eqnipment for seeing In the dark. as fitted
to Armv vehlcles for night driving. etc. Complete
working equipment comprises: 2 Infra Red Radiators,
adiustabie binoculars, power pack for 6 or 12 volts,
control units and inter-connection cables. Original
cost probably around £100. Unused and in perfect order
——f£18-19-60r 10/- deposit and 15 fortnightly payments
o

=

'

_—

May, 1961
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| Watt Transistor Amplifier

2 x CX71's ‘direct coupled cascade
drive to 2 precision matched OC74’s
in Class B push-pull provideuptolW.
undistorted "output from 5mV:inat
15 K-ohm Frequency response.
60-16.000 ¢/s + & dB. Overall size 3 ¥
2.2'x'1.2in 99/6. Post and ins. 2/6.

Yaxley Switches
Price 69/6 rlus 2/6 post and msuranceé

1 Pote 3 Way

1 Pole s Way ..

1 Pole 12 Way .. /-
2 Pole 2 -Way /6
2Pole4 Way .. /-
2Pole6 Way . /8
2 Pole 8 Way /8
2 Pole 12 Way 16
3 Pole3 Way /8

3 Pole§ Wav /68
4 Polr4 Way =
5 Pole3 Way /6
§ Pole 3 Way /6
R Pole 2 Way /=
9 Pole3 Way /6

12 Pole 2 Way 2000000
Hi-Fi Snip Infinite Wall Baffle

picture rail.}
Takes up no
floor space.
Givesreally
fantasticre- R
sults with only g 0 3
low-priced 8in ; 5
speaker. Fitting .

for tweeter. Onl¥ 45/ each, carrlage
and insurance 3/6.

Building A Scope?

3in. oscilloscope tube. American
made type No. 3FP7. octal base 8.3 v.
0.6 amp. heater. electrostatic defiec-
tion, brand new and guaranteed,
with circuit diegram of scove., 15/-
each, plus 1/6 post and insurance.

Connecting Wire

P.V.C. covered in 100ft. coils—2/§ a
coil or four cofis different colours.
10/- post tree.

Miniature )
Microphone
American made. Dy-

v
namic type. real bar- é
galn gt 2/6. plus bd. \F

postage.

s
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POCKET LOUDSPEAKER TRANSISTOR RADIO

Available Again at 42/6

Read these Testimonials

D. A. Hilton, Leigh, Lancs.
“Ireceived 'Pocket 4° on Christmas
Day. Imadeitupon Boxing Day and
1 am very pleased with the results.
It brings in Jocal stations and many
foreign stations including Luxemburz
atgood strength. Iam 13 Yearsold’.

Mr. J. Bell, Wolverhampton.

*'I am writing to express my satis-
faction at the standard of vour kit
for your Pocket 4 Transistor set and
a:1so to state that it has come up to
my exvectations in regard to per-
formance’'.

Mr. R. Belt, Newcastie-on-Tyne.

‘I have puilt your Pocket 5 Tran-
sistor set, I am very pleased with it"".

Mr, F. Jackson, Iekenham, Midd
‘I have built the Pocket 4 and am
more than pieased with the results”,

Mr, G. Bamford, Ramsgate,

I find this set even better then
you claim it to be and most cer-
tainly up to your usual standard of
guality. I fesl that nobodv could
fail to build {t and get results. Even
the first-time-ever novice. as vour
circuit diagrams and instructions
are 80 clear and precise”’,

Mr. A. J. simmonds, WeHing, Kent.

‘'l purchased from you a week ago
the Pocket 4 Transistor Kit, I put it
together last night In 13 hours, on
switehing on the set I was right on
Radio Luxemburg. I must say thank
you because not only has the set a
very attractive appearance, it also
behaves fantastically”

Over 1,000

letters received. |

AVAILABLE WITH FIRST GRADE TRANSISTORS
AND FOR LONG AND MEDIUM WAVES

Circuit comprises 2 HF transistors reflexed to equal
4 stages. Permanent germanium diode and high gain
AF outrut stage. fitted with minlature speaker
proper tuning condenser. volume control and in case
with handle as illustrated (less monopgram), completely
portable. No aerial or earth required. Pocket 4
uses 3 transistors and 1 diode, price 52/8, plus 2/6 post
and insurance. Pocket 5 uses 4 transistors and 1
dlode and has feedback control. price @3/8, plus 2/6
post and insurance.

GOOD RESULTS EVERYWHERE

Nothing can be more disapbointing rhan to find that
despite care in making up, your radio just will not
worK or needs a long high aerial and water pipe earth.
We can prove good results in all areas and we guarantee
all components for 12 months, Read just a few of the
hundreds of testimonials we have received from con-
structors who have made these sets. Send in confi-
dence Money refunded if not up to vour expectations.
gl:n]; free with parts. or separately 1/8. More detatls

A'so again available with

8.B. transistors as last year
42/3 and 52/6. plus 2/5 p

Post and packing M.W'.

Speaker

Bargain

12in. Hi-fidelity loudspeaker. High
flux. permanent magnet type with
standard 3 ohm speech coil, Will
handle up to 12 watts. Brand new by
lamous maker. Price 32/8. plus 3/6
most and insurance
Last Month's Blueprint
Come to us tor all the parts—or
send for list

TRANSISTORISED
STETHOSCOPE

Trace signal right through
Radio, T.V.. Tapeamplifier,
Hi-Fi, etc.—simplest way
ro fault find—carry it like a
fountain pen—all parts in
cluding transistor barrel
crystal, everything except
batterv, 12/8 plus 1/6, data
included cr separately 1/,
Or complete with deaf aid
tyDpe earphone, 20/-.

=
|| Transistors for R.F., F.M., T.V. and
U.H.F.

Frequencies]s‘uoted are approx. cut-off,
=1 078 15-20 Mc/s ... 8/6
K 305 20-30 Mc/s . 9/-
=H 231K 40-50 Mc/s 15/-
AMERICAN INIT 15/-
AMERICA 1728 100-150 Mc/s 12/6
AMERIC. 832 1000-1300 Meis 25/-
AMERIC. 1833 1000-1300 Mc/s ... 25/~

Re-gunned Tubes

We offer television
| tubes which have had
new gun assemblies,
new getters, new
sereens and have vir-
tually beenrebuiltas

new
12in. £4.19.6
141n. £5.9.6

. £5.19.6

Non-callers please

add 10/- carriage

and Insurance.

Component Storage
Drawers

Stout board construction
these drawers are ideal for
small parts. Supplied com-
plete with simple erection
instructions—1/8 each or 12
| drawers each 6 x 24 x 6}in.,
| 13/8, post 2/-

9
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SUB MINIATURE COMPONENTS
FOR TRANSISTOR SETS

% Push-pull o.p.t. and driver 17/9
pair (500 milliwatt). 12/6 pair (300
milliwatt).

Push-pull driver with Sep. Secon-
daries for transformerless output

% 3 IF transformers and oscillator
and circuit 23/6.

Ferrite aertal with coils ror med-
tum and long wave and circuit 7/6.
Ditto for standard size set 10/8.

Two gang tuning condenser to suit
above LF.S. and rod aerial—11/6,
fast and slow; 9/68, ordinary.

Printed circuit for above with
construction data superhet pocket
size 8/8. Standard size 7/6.

Smallest possible electrolvtics
1/9 each. 1 mfd., 2 mfd., 8 mid..
10 mfd., 20 mfd.. 30 mid.. 60 mfd.,
100 mfd.. 200 mtd.

*

*

* Smallest : watt resistors 5d. each
all popular values.

* Miniature 0.1 mfd., 1/-. 0.05, .01 9d.
values up t0 0.005 8d.each.

* Miniature slide switch 2/6.

% Transistor holders 1/6 each.

* BT R s

* Ditto with switches 8/- each.

o oNlginal pashon (o5 Superhet
Mullard ~OC44.,  0Ce5.,  0CT1

matched pair OCT2 £3.10.0 the set.

Superhet 6 all first grade includes
matched pair 45/-, 35/-,

Ditto, seconds but tested 30/-.

Oscillator and 2 IF—new American
Highgain 36/-.

Red Spots 3/6.
White Spots 3/9.
Surface barrier (Super white spot)

Surface barriers 15 M/cs 9/8.
Diodes }/-. Sub-miniature
3in. Speakers 3ohm 18/6.

3in. Speakers 80 ohm 18/6.
2iin. Speakers 3 ohm 19/6.

Elliptical Speaker, 7* x 4*, 3 ohm
or 35 ohm 19/6.

R Rl L T e e e e A e e

21/8.

* % 4 2 A A X % A A
e

| diagram included.

“Dim and Full” Switch

Particularly usefu! for controlling
photoflood lamps which have only a
short life at full brilllance. This
switch has three positions; the first
position puts two lamps in series
at half brilliance tor setting up. the
second position is off and the third
position full briiliance for the opera-
tion shots. Also useful for con-
trolling night lights, heaters, etc.,
etc. Price 3/9 e%ch. post 9d. Circuit

Ditto but without the off position i.e.
d.p.d.t.., 10 amp 2/9.

ZEGEHOOH0RSSS002S0SRRRSOR0H

ELECTRONIC PRECISION EQUIPMENT LTD.

post orders are dealt with from Easthourne, so for prompt attention please post your orders to 66 Grove Road,
Eastbourne, marked Department 7. Caliers may use any one of the Companies below.

266 London Road,
Croydon,
Phone: CRO 6558
Half day Wednesday

29 Stroud Green Rd.,

Finshury Park, N4,

Phone: ARChwav 1049
Half day Thursday

520 High Street North,
Manor Park. .12,
Phone: ILFord 1011
Half day Thursday

wWWW. americanradiohistorv.com

42-46 Windmill Hul.
Ruislip, Middx.
Phone: RUIslip 5780
Half day Wednesday

339393999333333333999ﬁﬁ@ﬁﬂﬁﬁ@ﬁ@@ﬂ@ﬁﬂ@@ﬂﬂﬁ@ﬁ@ﬂ99333@3933399@@@933@

246 High Street,
Harlesden, N.W.10,
Phone: ELGar 4444
Half day Thursday

Sononooanonaoa
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BENTLEY ACOUSTIC CORPORATION LTD.

38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.I. Telephone: PRIMROSE 9090

EXPRESS POSTAL SERVICE ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. TELEPHONE AND
TELEGRAM ORDERS FOR CASH ON DELIVERY SERVICE ACCEPTED UP TO 1330 P.M.

OZ4 5!-| 6F6G 71-110C1 131.135A5  21/3|DH76,  5/-|EFSO(A) T7'- KF35 86 |PL820 18/7 | USOI 29/10 | XFY12 976
1A3 3/-16F1 ) 1773/ 10€2  26/6|35L6GT 976 DH77 7/-\EFSO(E) 5'-|KL3S 8/6 PM2B  12/6 | U4020 16/7 | XYF34 1776
1AS 67-|6F12 4/6|10D2  12/-|35Wa4  7/6/DK32  12/-|EF54 5/.|KLL32 24/7 |PMI2 6/6 | UABCBO 9/- | XH(I.5) 6/6
IA7GT 121-[6FI3  11/610Ft 2663523 1076|DK40 21'3(EF73 1016 KT2 5. |PMI2M  6/6 | UAF42 976 | XSG(1.5)6/6
1CS 12/6|6F14  2676|10F9 1116(35Z4GT 6/-|DKII 66 EF80 6/-|KT33C 10/- |PM24M 2173 | UB4t  12/.| Y63 716
D6 1076|6F IS 15/3[ loLD3  8/635Z5GT 9/-|DK92 9/-|EFBS 6/-|KT36 29/10 |PX4 106 | UBC4l 816 | Z63 716

1G6 17/6!6F16 976/ 10LDI! 43 10/-|DK96  8/6|EF86  1076|KT4t 1216 |PY3l  16/7 | UBCBY 11'4 Z66 17'6
IHSGT {10/6{6F17 12/6 I5711150C5 10/-{DL33 9/6| EF89 9/-|KT44 126 |PY32 17/11 | UBFBO  9/-| Z77 46
IL4 3/6|6F23 106/ 10P13  15/-{50CD6G DLé6 17/6|EF9I 4/6|KT61 * 12/6 |PYBO 7'6 | UBFBY 976 | Z719  16I-
ILD3 5/-16F32 1016 10P14  19/3 36/6|DL6B  15/-|EF92 4/6|KT63 7!- |PY8I 8/6 | UBL2I 2373

ILNS 5/-16F33 716 12A6 5/.|50L6GT 9/6{DL72  15/-1EF97 $3/3|KT66  15/- |PY82 7!- | UCCB84 14/7 | Transistors
INSGT 1076]6G6 6/6/ 12AC6 15/3|53KU |9'4I,| DL92 7!-|EF98 13/3/KT88  24/- |PY83 816 | UCCBS  9/- | and diodes

IRS 6/6|6H6GT  3/-|12AD6 17/3)72 6|DLS4 76|EF183 1817\ KTWe6l 66 |[PZ30 19711 | UCF80 1671 CGIC 7'6
154 9/-|645 51-| 12AE6 1371177 8/.1DL96 8/6|EF184 18'7|KTW62 7'6 QP2I 71- | UCH21 23/3 | CG4E 776
1SS 6/.1616 S/6}12AH7  8/-|78 6/6DM70  7/6|EK32 8/6 | KTW6E3 6/6 |QP25 146 | UCH42 976 | CG6E 776
T4 361617G 6/.|12AH8 12/6 80 9/-| ESOF 20/-|ELI2 5/-|KTZ4) 8/41QSI50/15 UCHS8I 96| CGTE  T/é
1Us 61-|6J7GT 10/6|12AT6 76183 157 EAS0 21.|EL33  1216|KTZ63 T'6 . lore [ucLe2 1116 CGI%E 76
2P 26/6|6K7G 5/-[ 12AT7  6/-1150B2 15/.|EAT6 9/6| EL34 15/-({L63 6/-|R12 9/- | UCLS3 1973 CGI2E T7/6
2X2 416/6K7GT  6/-|12AU6 2373161 10/6|EABCBO 9/-|EL38  26/6|LNI52  9/-|RI8 14/. | UF41 9/- GD3, 4,5,

A4 6/-|6K8GT 1076|12AU7  6/6|185BT 33/2|EACII 4/6|EL4I 9/.|MHL4  7/6 |RI9 19/11 | UF42 1276 6,8 4.
3AS5 1076 | 6K8G 46| 12AV6 12/8|I85BTA 33/2|EAF42  91-|EL42 1076, MHLDS6 12/6 RG |/240A UF80 1076 | OA70  4/-
3B7 12/6|6K25 19/11|12AXT7  7'6|304 10/6 EB34 2161EL8BI 12/6 | ML4 8/6 45/- | UF85 91- | OA73 4.
3Dé 5/-|6L1 23/3| 12BA6  8/-[305 10/6| EB4I 8/6|ELB3 19/11[MS4B  23/3 {RK34 76 | UF86 17711 | OA79 4f.
3Q4 716|6L6G 8/-| 12BE6  9/-1807 7!6|E 4/-|EL84 716|MUI12/14 8/-(S130  22/6 | UF89 9/. | OA8I 4/

B9
3Q5GT  9/6|6L6M 976] 12BH7 2173|956 3/.|EBCI 23/3|EL85 13/11{N37 23 3(SP4(7) 14/6 | UL4I 9. OAB6 6/-
5'-

354 71-16L7GT  T/6[12EI 30/- (1821 16/7|EBC33 tL86  1773|N78 19711 \SP4} 316 UL44 2676 OA9I 5/-
3v4 7'6|6L18 13/-| 12)5GT 4/6|5763 12/6/EBC4]  B/6|EL9t 5/.|NI08 23/3[SP42  12/6 | UL46 1416 | OASS 5/-
SR4GY 17/6[6L19 2313/ 12J7GT 9/6)7193 5/.1EBC8I  8/-|EL95  1076/N308 20/7 |SPé) 316 | ULB4 8/6 | OA210 25/-
5U4G  676]6LD3 8/6|12K5 17117475 7'6|eBFB0  9/-|EL820 18/7|N339  15/.|SU25  26/6 | UM4 1713 | OA211 40/-
5v4G  107-|6LD20 15/11|12K7GT 5/6,9002 5/6|EBFB3 13/11|EL822  25'-Pél 316 |SU6I 9/. | UMBD 15/3 | OCl6 54/
5Y3 6/616N7 8/-|12K8GT {4/-| AC/PEN EBF89 9/6/EM34 9/6| PABC80 T4t 9. | URIC 18/7 | OCI19 54/
523 1276{6P25 12/6]12Q7GT 5=/ 5-pin 23/3|EBL2} 23/3|EM71 233 13711 [TOD4 1276 | UU6 19711 | OC23  87/-
524G 9.|6P28  26/6|125A7 8/6  7-pin 15/-|EBL3I 23/3|EMBO 9/.|PCCB4 8- |TH4l 2616 | VU7 16/7 [ OC26 44!

6A7 10/66Q7G  6/6{12SC7  8/6 AC2PEN/ EC52 5'6{EMSI 91.|PCCaS 976 |TH233 3312 [UUS 2676 | OC28  25/-
6ABG 91.16Q7GT 111-]125G7  7/-| DD  12/6|EC54 6/.|EM84  10/6|PCCB8 18~ |TH2321 20/- | UU9 76 | OC35 48/
6AB8 91.|6R7G  10/- 125H7 86 ACG6PEN T/6|EC70  127/6|EN3J 37/.|PCC89 11/6|TP22 157. | UYIN 1877 | OC44  26/-
6AC7 41.|65A7GT 86 12517 8/6 |/AC/TP 33/2|EC92  I13/3(EYSI 9/.lPCF80 8/ |TP25 150. | UY2] 13711 | OC45 23/-
6AGS 576 65C7 776 12SK7  6/-|ATP4 5/.|ECC32 5/6|EY83  16/7\PCF82 10/6 |TP2620 33/2 uY4l 716 | OC65 2216
6AKS 8/-|6SG7GT 8/-125Q7 11/6[AZ]| 18/7|ECC33  8/6|EY84  14/-|PCF84 16/7 |TY86F 13/3|UY8S 7.1 OCe6 25/
6ALS 4/-|6SH7GT 8/-|12SR7  8/6 AZ31] 10/-|ECC34 24/7|EY86 91.|PCF86 15/ |UI2/14 876 | VMS4B 15/- | OC70 14/-

6AM6  4/6|6S17GT 8/-[12Y4 1076 AZ4b I3'11|ECC35 8/6|EZ35 6/-/PCL82 10/-|UI6 10/. | VP2 12/6 | OC7!  14/-
6AQ5  7/6|6SK7GT 6/-|1457 27/10/B36 15/. ECC40 233 EZ40 7/-{PCL83 106 |U18/20 8'6 { VP4 15/- | OC72 17!
6ATE 7'-|6SL7GT 6/6|{19AQ5 10/6|BL63 T/6|ECCBI - 6/.1EZ4| 7/-|PCLE4 1216 |U22 8/- | vP2B 146 |-OC73 20/-
6AU6  10/-|6SNTGT 5/6/19H! 10/-|C| 12/6(ECC82 6/6|EZ80 71.|pCL8S 1677 [U24 29710 | VP4B  23/3| OC75  15/-
6AV6 12/8|65Q7GT 9/-120D1  15/3/CIC 1216|ECC83  T7!'6|EZ8I 71.\PENA4 1206 [U25 17711 | VPI3C  7/-| OC76 15/«
6B8 51.|65S7GT 8- 20F2  26/6/CBLI 26/6{ECC84  9/-|FC4 15/-|PENB4 26/6 (U26 10/ | VP23 66 | OC77  211-

6BA6 7/616U4GT 1276 20L1 26/6|CBL31 23/3]ECC85 8/6|FCI3  26/6 PEN4DD U3l 916 | VP4l 61- | OC78 17/
6BE6 6/-|6USG  7'6|20PI 26/6|CCH35 23/3|ECC88 18/.[FCI3C 26/6 26/6 |U33 26/6 | VRIOS  8'-| OC8I 18/«
6BG6G 23/3|6U7G  8/6/20P3  23/3|CK506 6/6|ECCIl  5/6 FW4/500 8/6|PEN25 46 (U35 266 | VRIS0 716 | OCI70 35/-
6BH6 8/.16V6G 71.|20P4  26/6|CL33 1973|ECF80 1076]FwW4/800 8/6| PEN40DD_|U37 266 | VT61A 5. ] OC200 54/-
6BJ6 4/-|6V6GTG 8/-|20PS  23/3]Cve3 10/6/ECF82 10/6|GUS0 276 25/.1U43 9/- | VTSOI 57- | ©OC203 58/
6BQ7A 15/.|6X4 5/.{25A6G 10/6|CY] 18/7|ECH3  26'6|GZ30 9/.IPFN44 2676 |U45 9. | W76 56 | Tl 40/-
6BR7  23/3|6X5GT  6/-125L6GT 10/-|CY3l 16/7|ECH2| 23/3 GZ32 10/-|PEN4S 196 (USO 66 | WBIM  6/-1TI2 45/-
6BS7 25/-/6/30L2 10/-/25Y5G 10/-|DI 31.|GCH35 6/6/GZ33 19711 PEN4SDD  |U52 6/6 | WI107 187 | T3 50/-

6 1216(25Z4G  9/6|DI5 10/6|ECH42  9/-1GZ34 14'- 26/6 |US4 19711 | W729 1911 | TPI 40/~
6BW7  6/-|7B6 2113|2525 9/6| D63 SILLECHBI 9'-|GZ37 19'11|PEN46  7/6 |U76 6/- | X24M 24'7 | TP2 40/-
6BX6 6/-17B7 8/6(25Z26G 10/.|D77 41. ECHB3 13/11|H63 12/6{PEN383 23/3 |U78 5/- | X41 15/- | TSH 10/

o

6C4 51.17CS 8/-|275U 19711|DAC32 10 6 ECL8O  9'-| HABCSQ FEN453DD (U107 16/7 [ X61(C) 12/6 | TS2 1216
6C5 6/6|7C6 8/.128D7 7!-|DAF91  6/- ECL82 1076 1376 3312 |UI91  16/7 | X6IM 2676 | TS3 157
6C6 6/6\7H7 8/-|30CH 8/-|DAF96 8/6 ECL83 19/3|HL2 7'6 PEN,DD U220t 1677 | X63 9. | TS4 24/.
6C9 1376/ 7R7 1216} 30FS 6/-|DD41 13711 |EF9 23/3[HL23DD 776| 4020 3372 |U251 1471 | X65 12/6 | XAI101 23/
6C10 91.1757 9/6|30FLt 10/-|DET25 7/6(EF22 14/-|HL41DD PL33  19/3{U28] 19711 | X66 1216 | XA102 26/-
6CD6G 36/6|7V7 8/6(30L1 8/-1DF33  10/6|EF36 4. 1913 |PL36 12/.|U282 2217 | X76M  14/- | XAI03 15/-

6CHE 9/-17Y4 716!30L15 1176|DF66  15/-EF37A  8/.[HL42DD PL38 2676 /U301 233 | X78 2313 | XA104 18/-
6D3  19/11(8D2 3/6| 30P4 12/-|DF9I 3/6 EF39 56 19 3|PLSI 1006 (U329  14/- | X79 23/3 | XBi02 10/-
6D6 6/6|8D3 416|30P12  7/6|DF96 Bl6 EF40D 15/-|HN309 24/7 PL82 716 (U339 167 | X109  17/3 | XBIO3 14/.
6ES 12/619BWe 15/3130PLI" 1076 DF97 9/- EF4l 9'.(HVR2 20/.|PL83 9. (U403 167 | XD(1.5) 6/6 | XBIO4 10/-
6F| 26/6'9D2 4/.130PLI3 12/6IDH6E3 616 EF42 1076/ HVR2A 6/-'PL84 1218 1U404 8/6 | XFG1  18/- 1 XC101 16/-
RADIO BOOKS. MULLARD AMPLIFIER MANUAL. 9/éd. MULLARD TRANSISTOR MANUAL 13/6d. BRIMAR VALVE

MANUAL 7/-, ALL POST FREE.

VOLUME CONTROLS METAL RECTIFIERS Full List with ratings free for S.A.E.

All with Long Spindle and|DRMIB 13/. RM-1 5/3 ) 14A86 17/6 | 14B130 350 | (4RA 1-2-83 2U/. | IBRA I-l-16] 66

Double-poie Switch, 4/6 each.|[ DRM2B 156 | RM-2 716 | 14A97 25/~ | 14B26I e (FC31) (FC116)

10K 25K 50K 100 K DRM3B 15/6 | RM-3 719 | 14A100 27/- 14RA 1-2.8-2 1776 16RD 2-2-8-1 12/~ | I18RA 1.2-8-1 [Il/-
LW7 - 2H.|RM-4 14/- | 14A124 28/ (FCI01) 16RE 2-1-8-1 8/6 { IBRD 2-2-8-1 15/«

smg. +mg | meg 2meg /RMO 2111 IRM-5 1976 | 14A163 38/ | I6RC I-1-16-1 6/6 | 18RA 1-1-8-1 476 | (FCI24)
JUST OUT. MIDGET SILICON RECTIFIERS. OUTPUT 120 VOLTS AT 4 AMP. TWO IN SERIES GIVE 240 VOLTS
AT §

AMP. NO LARGER THAN A RESISTOR. 10/6 EACH. 132 mid., 350 v. 216

Standard Can ELECTROLYTIC CONDENSERS Wire-ended tubular 8 x 8 mfd., 450 v. 3.
Jex8x8mid, 500 v. 4/- | 60 x 250 mfd., 275 v. 976 | 200 mfd., 275 v. @- | 8mid. 450v. Y9 | lexis mid., 450v. 4.
2 x 32 mid., 450 v. 5/9 100400 mfd., 275 v. 1216 6 mid., v, x 32 mfd., v. /-
64x 120 mid., 350 v. 83 | 100 mfd., 275 v. 31, | 100x200 mfd., 275 v. 976 | 33 ¢4 450 v. 39 | "8x16mid. 450v. 319

Post/Packing Charge 6d. per item. Orders over £3 post ‘ree. C.0.D. 216 extra. - Full List, with Terms of Business, 6d-
Any parcel insured against damage in transit for only 6d. extra. Shop Hours 8.30-5.30. Early Closing Saturday.
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DESIGNS—BY CONCORD
LOW PRICES s PICTORIAL STEP-BY-STEP PLANS % EASY AS A.B.C.

Build the miniature, ,
highly seuslitive |9 6
“LISBON" dcslgn. This

is & pocket 2-stagc transistor set not
much jarger than a matehbox. Excei-
lent clear reception covering al
melinm  waves and workiug for
motiths and months off a ting 11 or 3
volt battery costing only 3id. A very
simple set to buill and an exceilent
introduction to transistor eirenitry.
Everything can b supplied down 1o
the last 1ut and  bolt inclnding
SIMPLE AS A.B.C. PICTORIAL
STEP-BY-STEP PLANS FOR ONLY
19/6, plus post and packing /6.
(€.0.h. 2/ extra), Parts sold
separately, priced parts list |

Our engineers have de-. ,
signed this novel Wiist 22 6
Radio asing latest tran.
sistar techniyques. Size only 14 x 1 v
tin. “leatherweight' yer gives clear,
crisp reception over all medium
waves. Tiny hattery Jasts mouths
and months costing anly 4d. No SNAgS
-anyone can build it in an hour or
(wo using our SIMPLE AS A.B.C.
PICTORIAL STEP-BY-STEP PLANS.
All parts can be supplied including
case and strap FOR ONLY 22/6, plus
post and packing 1/6 (C.O.D. 2
extra.) Parts sold separately, priced
parts list 1/

CONTAINED LOVD SPEAKER. Very
sensitive, ideal ior office, bedromn,
holidays. ete. Months and months
of listening oft an 81. battery. Can
Le built FOR ONLY 39/6. including
PROPER CASE, miniatire speaker,
ztc. SIMPLE AS A.B.C. PICTORIAL
STEP-BY-STEP PLANS, etc., piis
post awl packing 176 (C.0,D.
extra), Parts soll separately, priced
parts list 1/-,

Our fabulous new 3-STAGE MINIA-
TURE LOUDSPEAKER DESIGN
THE “RIO™ covers all medinm

waves Including Home, Light, ete. Very reficbie and

light weight.
8d. battery. Can Le assembied in an hour o1 two-
All parts can be supplied incinding tniniature speaker
and everything down to the last nut and holt with
SIMPLE AS A.B.C. PICTORIAL STEP-BY-STEP

Works (or months and months off an

PLANS ior ONLY 29/8, plus post
and packing 1/6 (C.0.D. 2/- extra).
Parts sold separately, priced parts
list 1/-.

OUR NOVEL WRIST RADIO

OUR NEW 4 STAGE “MINUETTE”

Build this newly-designed “MINUETTE" 4-STAGE translstor
set in very strong ready drilied ULTRA-MODERN CASE. size
only 6 x 34 x lin. Uses three transistors and diode and SELF-

%

THE NEW 3-STAGE “RI0” '
29/6

| Buitd thas

»rranssror £ ] 0, 19.6
‘“‘MAJORCA

superhet portabie with Car Radio
aerful attachment. An exceptional
high quality design giving remark-
able tone with push-pnl ontpot. Can
be buiit for ONLY £10.18.8. including
evervthing down to the list nut and
Lolt and SIMPLE AS A,B.C. PIC-
TORIAL STEP-BY-STEP PLANS.
Post and packing 3/ (€.0.D, #/-
extra), Parts sold separately.

THE NEW “LISBON” TRANSISTOR SET “MAJORCA” 7 TRANSISTOR RADIO

THE NEW “FLORIDA” VALVE RADIO

This sensational “FLORIDA™ mael is one of our most
sensitive valve radios.  [tisa highty compact. self-contained,

muiature push hntton base, valve
pocket radio at absolutely rock bot-
tor buiiding cost. Covers all medium
waves with very iatest cirentry
’ bringing in stalions from ail aver
Europe without fuss. Size only 4} v
| 20 x 1{m. A rascinating pocket radfo,
We rav supply all the paIts incinding
beautifl 2-tone case and SIMPLE
AS A.8.C, PICTORIAL STEP-BY-
STEP PLANS. screws, wira, ete. Can
be bult for the exceptionaiy LOW
PRICE OF 27/8. plus post and puck-
ing 14 1C.Q.D. 2/- extra). Parte sold
separately. priced parts fist ] /..

CARLO™ i a powerful, ail inains, miniature table

39,6 One of our new. exciting designs, the “MONTE

raddio with the latest trilnmings, gold
ingert knoli, special uninarkabie ples-
tiv veneer, ¢tc. The araaziug circuit
covers all medium and wong waves
Wwith good selectivity. fantastic tone
and ogtput. includes ready dritied
and punched chassis, «tandard octal
base valves, ete, All the part= can he
supplied inciuding SIMPLE AS A.B.C.
PICTORIAL STEP-BY-STEP PLANS.
Everything down to the last nut and
boit FOR ONLY £5.15.0. pius post and
pucking 316 (C.O.D, /- extra). Parts
sold separately, priced paits list -,

‘ ONLY £8.15.0 BRAND NEW! the
iatest 4-speed Antochanger, B.8.R.
UAld as illustrated, few only
| OUR PRICE £8.15.0. P.P. 3/

BRAND NEW! the B.S.R. 4-speed
Autochanger, UAS, lew only left.
{ OUR PRICE £6.15.0. P. & I 8/6.

BRAND NEW! the COLLARO
Junior 4-speed record player. OUR
PRICE 75/-. P. & P. 3/u.

| BRAND NEW! COLLARO
| "', d-speerd Autoch 3
| OUR PRICE £7.150. . & P. 3/.

and Rescareh Fatabl

Cheques accepled. Cash on del(ée:y /- ert

www.americanradiohistorv.com

ELECTRONIC

21@, Church R@a, Hove, Sussex

a. Please print uume and address in block letiers. Suppliers o Schools, Universities. Qovernment
and valves stocked. Regrel no C.0.0). abroad. DEVONSTHATIONS
DALY A7 WORKX

27/6

THE NEW “MONTE-GARLO” RADIO
£5.15.0

BRAND NEW RECORD GHANGERS
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R.S.C. HI-FI

REALISM AT INCREDIBLY LOW CONT, CAN BE
The Recorder incorporates the Latest Collare Studio Tape Transcriptor.
Quality Tape Amplifier listed £12.12.0 High Fiux P.M. Speaker !
Best Quality Tape listed 22/6 and a Handsome
tone polychrome finish. size 18 x 15 x %in. high. listed %4.10.0, and circuit,
lndlvipo ally approximately £40. Performance equal to units in the $60- £80 class. S.A.E.

ASSEMBLED IN HALF

TAPE RECORDER KIT

AN ll()l'l{
The I.inear LT45X H

ed 30/-, empty Tape Spool, a Reel ol
Portabie Chrrylng (‘abmet with latest attractive two-
Total cost il purchased

for leatlet.

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE Al

PUSH-PULL ULTRA LINEAR
OUTPUT “BUILT-IN” TONE

CONTROL PRE-AMP STAGES

Two input sockets with assoclated
controls allow mixing of ““mike’ and
gram as in AlQ. High senvmvu.y
Includes 5 valves. HECC83. ECCS82
EL84, EL84, 5Y3. High Quality sec
tionally wound output_transformer
specially designed for Ultra Linear
operation, and reliable small con-
densers of cyrrent manufacture. IN-
>LS FOR BAbq
AND TREBLE and
Frequency response + 3 D.B
clcs Six negative feedback loops,
el D.B. down, ONLY 23
mllllvolts INPUT required for FULL
QUTPUT. Suitable for use with all makes and types ot pick-ups and microphones. Com-
parable with the very best designs. For STANDARD or LONG PLAYING REC ORDS
For MUSICAL INSTRUMENTS such as STRING BASS, GUITARS, etc, OUTPUT
SOCKET with plug provides 300 v. 30 mA. and 6.3 v. 15 a. For supply of a
RADIO FEEDER UNIT. Size approx. 12-9-7in. For A.C, mains 200-250 v. 50 ¢.p.s. Qutput
for 3 and 15 ohms speakers. Kit Is combplete to tast nut. Chassis is fully punched. Full
instructions and point-to-point wiring diagrams supplied. Only Carr.
(Or factory built 45/- extra). Gns. §F

It requlred louvred metal cover with 2 carrying handles can be supplied for 18/9 ThR\IS
ON ASSE LED UNITS. DEPOSIT 24/3, and 9 monthly payments of 24/3.

8.A.FE. for lllustrated leaflet detailing Ready- to—aseemble abinets, Speakers, Micro—
phones, etc.. with cash and credit terms.

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

A complete set of parts for the construction of a stereophonic amplifier giving 5 watts
high quality output on each channel (Lotal 10 watts), Sensitivity is 50 millivolts, suitable
for all crysta.l stereo heads. Ganged Bass and Treble Controls give e%ual variation of
“1ift"” and “‘cut”. Provision is made for use as straight (monaural) watt amplifier,

Valve llne-uD ECC83, ECC83. EL84. EL84, EZ81. Outbuts for 2-3 ohm Gns
speakers. Point-to-Point wiring dlagrams and instructions supplied 0
Send S.A.E. for leaflet. Full constructional details and price list 2/8. Carr, 10/-

DEAF AID EARPIECEN. Low Impedance with lead, 8/9. High impedance Crystal 8/9.
MICROPHONE INSERTS, Crystal type. 6/9.

&2

Carr.
1776

H.P. TERMS.

and 12
monthly paymente of 2 gns. Cash price
if settled in 3 months.

Deposit £5.7.6

TELEVISION RECTIFIERS 260 v
200 mA, small size. Only 6/9 each.
RE- FNTRAVT SPEAKERS, Tannoy.
8 watt, 7.5 ohms. Only 22/6 each.
Parmeko Horn Type, 10 watt. 15 and
ohm matchlnw. 59/8. R.C.A. 20 watt.
15 ohms or 200 ohms. € £ns.
COLLARO RC 457 4 SPEED MIXER
AUTO-CIHHANGERS, Turnover Studio
Pick-up head, for 200-250 v. A.C. £7.19.6.
Carr 4/6.
SKYFOUR T.R.F. RECEIVER.
A design of a 3-valve Long and Medium
wave 200- A.C. Mains receiver with

selenium rectiﬁer High gain H.F. stage
and low distortion detector. Polgvéelr

gentode output. Valve line-up 6K7,
V6G. Selectivity and quality excellent.
Simple to construct. Point-to-Point
wiring diagrams. instructions and parts
list, 1/9. maximum building costs £4.19.
ino. attractive Walnut veneered Wwoo
cabinet 12 x 63 x 5¢in

D.C. SUPPLY KIT. 12 v. 1 3. consisting
of a partially drilled metal case, mains
trans., F.W. Bridge Rectifler, 2 fuseholders
and fuses. Change Direction switch. vari-
able Speed regulator and circuit. For
200-250 v. A.C. mains. Suitable tor Electric
Trains, Limited number available at 33/9.

R.S.C. BATTERY CHARGING EQUIPMENT

All for A.C., Mains 200-250 v., 50 ccs.
Guaranteed 12 months.

BATTERY CHARGER KITG

ASSEMBLED CHARGERS Assembled 6 v. "\LSSE}'{%IE% Consisting _of Maégs Trans:
. former. F.W. Bri etal

or12v. 4 amps. {6 v. or 12 v.| Rectifier, well ventilated steel

2 amps. case. Fuses, _Fuse-holders,

Fitted Ammeter and
variable charge rate
selector. Also selec-

6 v. or 12'v. 3 amps. with ‘am-

" Fitted Ammeter

Grommets. panels and circuit.
Carr, 3/6 extra.

MBEOT ... ..irenenisiieiens 9/9 andselector| gy ooy "1 am 24/9
tor plug for 6 v, or | plug for 6 v. or 0. o T SRa00

gggg&r&:ﬁ fggrl;s%lwnh mains and 12 v, charging. Lou- | 12 v. Louvred é\svaboxe with Ammeter.. 3213
vred steel case with | metal case fin-| g v- 28705, ..o :
stoved biue hammer }fglrg%::tragrﬂ]vee. 8 V. or 12 v. 2 ambps. incin-

finished.Fuseq
and ready tor 69,9
use with — Cart. 5/
and output
s. Terms:

Deposit '13/3 and 5
monthly payments
13/3.

HEAVY DUTY CHARGER KIT
6/12 v. 6 amps, variable output.
Consgisting of Mains Transjormer

0-200-230-250 . F.w. (Bridge)
Selenium Rectifier; Ammeter, Vari-
able Resistor. Paneis, Plugs, Fuses,
Fuseholder and circuit, 59/8. Carr. 4/6.

Ready

Fu
Carr 3/9 49,9

sive of Ammeber
6v.orlizv, 4amps
6 v. or 12 V.
Ammeter and varlab\e charge
rate selector. 9/9
(l ARGER ll-‘.TERb.
0-1.5 a., 93 a,, . 0-7 a.

0259. 0-6C a. 8{

ror use

Double

R.S.C. MAINS TRANSFORMERS (gomiites,

ln(erleavod and Impregnated. Prim- FILAMENT ITRANSFORMERS
es  200-230-250 v. 30 e/s, Screened All wyth 200-250 v. 50 ¢/s, primarles 6.3 v.
T()P SHROUDED DROP TRHROUGII . 5/9:6.2v.2a, 7/8; 0-4-6.3 v. 2a. 7/9;
250-0-250 v. 70 mA,63v.2a.5v.2a..17/9 12v 1la, 7/11: 6.3 v. 3 a, 8/11; 58v 6 a,
350-0-350 v. 80 mA. 63v,2a,5v.2a.. 18/8 17/6: 12 v. 1.5 a twice, 17/8.
250—0—% v. 188 mg. 2% v, :2!% 6%le a 19;9
250-0- v. mA,8.3v.3.5a,C.T. .- 18/9 OUTPUT TRANSFORMERS
250-0-250 v. 100 mA, 8.3v.42a,5v.3a.. 25/9 5
Wﬁ'ﬂ}.ﬁoﬁk&' &3 Vl'ﬁ4 S E3via oors Mf}dssfjet Battery Penwde 66.1 f(?l: o
or Mu, mpiifier .. . Small Pentode 50000 to 319
-0-300 v. 100 mA,8.3v.4a,5v.3a.. 25/9 | Small Pentode 7/8.0000 r.o sn 3/9
350-0-350 v. 100 mA. 6.3 v.da,5v. 34 . 85/9 | Standard Pentode 5,000 to 30 56
%g_t%sg \géoo mA.8.3v.4v,4a,C.T. R %“x’,‘g“d Psem,oae 7/8,00083 to 30 5/8
3 V. 09 og oo oo Q to 5/
350-0-350'v. 150 mA. 6.3v. 40.5v. 3a.. 20/8 | Push-Pull 10-12 watts 6V6 to 30 or
FULLY SHROUDED UPRIGHT 150 8/9
250-250 v. 60 mA, 6.3 v. 2a,5v. 2a, Push Pull 1’)—12 watts to match 6V6
Midget type 2-3-3in. .. 5o 17/11 0 3-5-8 or 150 o .. 19/9
256 v. 100 mA, 6.3v.4a,5v.3a.. 26/9 Push Pull EL84 to3orise . 18/9
300-0-300 v. 100 mA, 6.3v.4a,5v.3a.. 26/9 Push-Pull 15-18 watts. 61.6, KT66 2219
350 v. 100mA,63v.4a,5v.3a.. 2R/9 Push-Pull tor Mullard 510 Ultra
350-0-350 v. 150 mA.6.3v,. 4a,5v. 3a.. 35/9 Linear
-0-425 v. mA,63v.4a, C.T. Push-Pull watts,  sectionaliy
63v.4a. C.T.5v.3a o 49/9 wound 6L6, KTGB etc.. to 3 to 1611.. 47/9

ELIMINATOR TRANSFOR\IERS
Primaries 200- 50 cfs.

120 v. 40 mA, 5-0-& la. 50 . 15/8
90 v. 15 mA, 4-0-4v 500 mA .. .. 9/9
SMOOTHING CHOKES

150 mA. 7-10 H 250 ohms. oo .. 119
100 mA, 10 H 200 ohms ., .. .. 8/9
80 mA, 10 H 350 ohms .. . .. B9
60 mA, 10 H 400 ohms .. 5 .. 411

CIHARGER TRANSFORMERS

All with 200-230-250 v. 50 c/s Primaries;
0-8-15v. 11 a. 11/9; 0-9-15 v. 2 ., 14/9; 0-8-15
v. 3 a, 18/9: 0-9-15 v. 5 a. 19/9: 0-8-15 v.
6 a, 23/9: 0-9-15 v. £ a, 28/9.

AUTO (Step up/Step down) TRANS.
C-110/120-230/250 v, 80 watlts, 13/9;
0-110/120-200/230/250 v. 150 watts £7/9.

MICROPHONE TRANSFORMERS
120:1 high grade. clamped, 6/9: 120:1
Potted. Mu-metal screened, 9/9.
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R.S.C. Al2 STEREOPHONIC AMPLIFIER KIT

A complete set of parts to construct a Stereo amplifier with an
I C. mains input ot 200-250
Outputs for matched 2-3 ohm speakers, Sensitivity 130 m.v. hanged
Preset balance control,
and point-to-point wiring diagrams supplied. Only good quality
components and latest high grade valves used. Exceptionally realistic reproduction
can be obtained at ample volume tor the home, as can
surroundings at our County Arcade premises. A really sensational ofier.

undistorted output total 6 watts. For A
Vol. and Tone Controls.

2in. 10

WATT

HIGH QUALITY
LOUD-
SPEAKER
IN

4 Gns.

Carr. and pkg. 5/-

POLISHED -
WALNUT
INISHED
CABINET

Full instructions

be demonstrated in typical

STEREO EQUIPMENT OFFER.
Comprising  Al2 Kit, 2 6196

matched 8in., L/Speakers,
and Acos T/O Stereo head  Carr. 76
w1th sapphire stylus suitable most pick-

PICK-UP ARMS complete with Hi-Fi
turnover crystal head. Acos GP54. Limi-
ted number, brand new, perfect at approx.
half price. Only 35/9

ACOS  CRYSTAL MICROPHONES.
Mic40 sgand or desk. Listed 45/-. Only 27/9.
39-1 8tick type. Listed 5 gns. Only 39/8.

R.S.C. 30 WATT ULTRA LINEAR
HIGH FIDELITY AMPLIFIER AlO

A highly sensitive Push-Pull high output
unit with self-contained Pre-amp. Tone
Control Stages. Certified performance
figures compare equally with most ex-
pensive amplifiers available. Hum level
70 db. down. Frequency response—3 db.
30-30.000 c/s. A specially designed
sectionally wound -ultra linear output
transformer is used with output
valves. All components are chosen for
reliability. Six valves are used EF86,
EF86, ECC83, 807, 807, GZ33. Separate
Bass and Treble Controls are provided.
Minimum input required for full output
18 only 12 millivolts so that ANY KIND
OF MICROPHONE OR PICK-UP IS
SUITABLI-,. The unit is deslgned for
LUBRBS, SCHOOLS, THEATRES,
DA'\'(’IL HHALLS or ()UTDO()R FUNC-
TIONS, etc. For use with Electronic
R(xA‘V. GUITAR, STRING BASS,
etc. For standard or long-playing records,
OUTPUT SOCKET PROVIDES L.T. and
H.T. for a RADIO FEEDER UNIT
An extra Input with assoclated vol.
control i1s provided so that two separate
inputs such as Gram. and ‘Mike’ can be
mixed. Amplifier operates on 200-250 v,
50 c/cs. A.C. Mains and has output for
3 and 15 ohm speakers. Complete kit of
parts with fully punched
Gns chassis and point-to-point
e wiring diagrams and in-
structions. If required
Carr. 10/- COVer as for "All can be
¥ supplied for 18/8. The
amplifier can be supplied, factory built
with EL34 output valves and 12 montns’
guarantee, for 14 Gns.
TERMS: DEPOSIT 33/8 and 9 monthly
payments of 33/9.

FULL RANGE OF LINEAR AMPLI-
FIERS ALWAYS IN STOCK

Gauss 12,000
lines.Speech
coil 3 ohms
or 15 ohms.
Only £4.19.6
Carr. 5/-.

LINEAR L45 MINIATURE 4/5 WATT
QUALITY AMPLIFIER. Suitable for
use with any record playing unit, and
most microphones. Negative feed-back
12 db, Separate Bass and Treble Controls,

For A.C. mains input of 200-250 v. 50 c/cs,
Output tor 2-3 ochm speaker. Three minig-
ture Mullard valves used. Size ol unit
only 7-5-5{in. hizh. Guaranteed jor 12
months. Only £5.19.6. Send S.A.E. for

Terms: De-
posit  11/3
and 8 monthly pavments of 1]/3.

12in. 20 WATF It
SPEAKERS IN € ABIN

18 x 10in. Finish as above. Terms: Deposit
17/9 and 9 monthly payments of 17/9.
Only £7.19.6. Carr. 8/6.

illustrated leaflét. Terms. Deposlr,
and 5 monthly payments of 22/ g2/

R.S.C. 4-5 WATT A5 HIGH-GAIN AMPLIFIER

A highly-sensitive 4-valve quali amblifier for the
home, small club., ete. Only 50 olts inp is re-
quired for full output so th ible tor with
the latest high fidelity pick-up heads. in ad n to
all other types of pick-ups and practically all ‘mikes’.
# Separate  Bass Freble Controls  are provided,

Fhose glve long-playing record equalisation,
2 Hum level 1s gligible being 71db. down. 15db. of
Negative (eedback is used. LT, or .mu vo 25 mA.

of 6.3 v.

and LT

mains input of 200-230-25
alive. Kit is compl
baseplate) with Bl

v. 3 c¢/s.

Radio Feeder Unit, or T:

1.5 4, is available f¢ upply of a

pe-Deck pre r A.C.
2-3 ohm spvnk( is not
fully punched chassis (with

hammer finish and_point-to-point wiring diagrams and in-

structions. Exceptional value at only £4.15.0, or assembled ready for use 25/- extra,
plus 3/§ carr.: or Deposit 22/6 and 5 monthly payments of 22/8 for assembled unit.

R.5.C. PORTABLE GUITAR
AMPLIFIERS
Junior 5 watts Illgh Quality output.
Separate Bass and Treble ‘Cut’ and
‘Boost' controls. Sensitivity 15 m.v.,
Twin inputs. High Flux 8in. Loudspeaker
‘built-in’, Handsome, strongly made
Cabinet (size approx. 14 x 14 x 71n ) finished
in attractive and durable policrome, and

fitted carrving £8 |9 6
[

handle. H.P. Terms.
Carr. 7/6

Deposit €1 and 9
n}onthly payments
Senior 10 watts High Fidelity output.
Separat,e Bass and Treble ‘Cut’ and

Boost’  controls. Twin separately
controlled high gain inputs so that
two instruments such as Guitar and
String Bass can be used at the same
time. Two loudspeakers are incorporated,
a high Flux 12in. for Bass notes and a
7 x 4 m. ellibtical for Treble. Cabinet is
well made and tinished as Junior model.
glzpe %pprox DlH X“}884X llild

'erms. Depos: /9 an:

9 monthly payments of 34/9. 15 Gns'
Roé,h n}odels for 200-250 v. Carr. 10/-
Above model fitted Linear Tremolo Unit
5 gns, extra, Or Deposit 11/8 and 9
Monthly payments 11/6.

R.S.C. BATTERY TO MAINS CONVERSION UNITS

Type BM1. An all-dry

battery eliminator.
Size 5k x 41 x 2in.
approx, Combletely

replaces battery sup-
plying 1.4 v. and 90 v,
where A.C. mains 200-
250 v. 50 c¢/s is avali-
able. suitable for all
battery portahle
receivers  requiring
1.4 v. and % v. This
includes latest low
consumption types,

Type BM2. Size 8 x 5
x 23in. Supplies 120 v,
90 v. and 60 v., 40 mA,
and 2v. 0.4 a. t,o 1 amp.
fully smoothed. There-
by completely re-

placing  both  H.T.
batteries and L.T.

V. aecamulators
when connected to

.C. mains supp]y
200-250 v, 50

\UII" ABLEFOR Al L
LERY RICEI-
VERS normally u:ma’ 2 v. accumulator.

R.S.C. JUNIOR BASS REFLEX CABI-
NETS. Speclally designed for W.B. HF 1012
Speaker, but suitable for any good quality
10in. speaker. Acoustically lined and
ported. Polished walnut veneer finish.
Size 18 x 12 x 10in. Handsome appearance.

. Ensure superb reproduction for only

£3.19.8.

SENIOR MODEL for 12in. speakers,
£6.19.6. Suitable legs with brass {errules.
25/- per set of four.

PLESSEY DUAIL CONCENTRIC 12in.
15 ohns HIGH FIDELITY SPEAKER
12,000 lines) with built-in tweeter (com-
Dletely separate elliptical speaker with
choke. condensers, etc.) providing extra-
ordinarily realistic reproduction when
used with our All or similar amplifier.
Rated 10 watts. Price only £5.19.8.

P.M. SPEAKERS. 2-3

21/9. 5m 17/9. 6iin. 16/9. 8in.. 19/9.
8 x 23/9. 10in. 26/9, 10 x 6in. 29/9.
12m 29/11. 10in. W.B. ‘‘Stentorian”

3 or 15 ohms type HF1012 10 watts, hi-
fidelity type. Recommended f(or use with
our All Amplifier, £4.10.9.1 2in, Plessey
3 ohms 10 watts (12,000 lines), 59/68.

" Plessey 30 19/9, 150 25/9.
( {\\l AL PICK-UIP HEADS,
(Turnover type with sapphire stylus.)
Acous.  Standard replacement, for Gar-
rard and B R B.S Ful-fi. Garrard
GC2,19/9. B ereo/Mona,ural 39/11.
GL3.A MINI \l Ul{l“ 2.3 WATT GRAM
AMPLIFIER, For use with any single
or auto-change unit. Output for 2-3 ohm
speaker. For 200-250 v. 50 ¢.p.s. A.C. mains.
Over-all size 111 x 2} x 2jin. Controls:
Vol. and Tone with switch, Guaranteed
12 months. Only 59/6.

SUPLRH) FELEDER UNIT. Design of
a high quality Radio Tuner Unit (Specially
suitable for use with any of our Ampli-
fiers). Delaved A.V.C. employed. The

W.Ch. Sw. inrcorporates Gram position.
Controls are Tuning. W.Ch. and Vol. only
250 v. 15 mA. H.'I'. and L.T. of 6.3 v. 1 amp.
required irom amplifier. Size of unit ap-
Prox. 9-6-Tin. high. Si1mple alignment pro-
cedure. Point-to-Point wiring diagrams,
instructions and px‘lced parts list with

Complete kit with dlagrams, 39/9, or 1di t
Complete kit of parts with diagrams and illustracion, 2/6. Total building cos!
ready to use, 46/9. Taactiona. 40/8. or ready Toraae 59/6, | _£4.15.0. For' descriptiveleafiet send S.A.E
LINEAR T. \I’F PRE-AMPLIFIER COLLARO JUNIOR 4-speed single
vpe LP/1 } player units and Hi-Fi cryvstal pick-up COLLARO CONQUES 4-SPEED

Switched Nt'zall\(' feedback equalisa-
tion. Puositlons for Record 1iin. 3iin.
7Hn. and Playback, EM&4 Recording
Level Indicator, Designed p arily as
the link between a Collaro Tape Tra!
criptorand a high fidetity amplifier. 1
sultable for almost any Tape l)(\(-k.
Only 9 gns. S.ALE. for leaflet.

with turn- -over head,

6.
SED AUTO-
JERS wlth }fl fi turnover pick-
up head, £6.19.6, Carr. 5/-.

AUTO-CHANGER wit,h hizh fidelity
Studio  pick-up. Latest model. For
200-250 v. 50 c.p.s. A.G mains. Our
price £8.18.8. Carr. 5/6.

TERMS: C.W.0. or C.0.D. No. C.0.D. nnder £1. Post 1/8 extra under 82. 2/9 extra under 85,
Open 9 !n 8, Weds. until 1 p.m. Trade supplied. S.A.E. with all enquiries.

Callers to 5 and 7 County (Mecca) Arcade, Briggate. Leeds |

R s c (Manchester) Mail Orders to 29-31 Moorfield Road. Leeds 12.

d 8-10 Brown Street (Market Street), Manchester 2,
BRADFORD, MANCHESTER and LEEDS or 56 Morley Street (next to Majestic Ballroom), Bradford.

wWww.americanradiohistorv.com
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FOR VALVES - TUBES AND COMPONENTS - BY RETURN POST SERVICE

EFSI(BVA) |KT61 13/6|TH30C 5/.|VP23  6/6|SV4  [1/6|6FIS 141.|6X5GT 7/-/125L7  8!-
9. [KTWé! 616 TP22 10/ VRI05/308/- 5Y3G  8/-|6J5GT  S5/- 6/30L2 12/6 12SN7GT

|[EF92  6- MX40 12/6/U10 916 [VRI50/30  |SY3GT 7/6(6JSM  6/6/7B6 1076 10/-
EK32  7'-|VALVES [U25  13/6 716(524G  9/- 66 5/6 7B7 86/ 15D2 719
EL32  A4/6(N78 19711 U26  (0/-/VU39(MU |6A7  10/-(6J7G  6/6]7C5S 8/-25A6 9.
EL33  14/-(OZ4  5/6|USO 8/-| 12/14) BI9|6A8G  9/-|6K7G  41-/7C6 8/.25L6GT 10/-
EL4] 9/.|P61 316 | UABCEO 91-1Y63 716 6AKS  51.|6K7M 619 7TH7 8.125Z4 96
: {or|[ELB4  91-[PCCB4 816 UAF42  9/6|IA7GT 1316|6ALS  4-6KBG  &16|757 9162525 8-
AZ| 101 |ECCBE 101 E(g 416 PCCBS 11'6/UBC4I 8/6[IC2 _ 11/6/6AMs  7/6/6K7GT Si9/7v4 81612526  10I-
ez 10/ ECCBS 916 1Er34 916 PCFBD 89| (jgCg| 11/4|ICSGT 12/6|6AME 41 6KBGT 101~ IOF] 126 30FL| 1076
DAFS6 8- ECTB0 loig EMED 916 PCFay 1176/ UBFg0 9. IHSGT  91-[6AQS  T16/6L6G — Bi/1op13 2373 J0LIS 2373
DK96  B8l- ECH42 976 EMBI  10/6/pCL83 1376|uccs4lo/il!INS 1016 |6AT6 erqéLéM 96 1246 5/.(30P4  I5/.
5 1EYSI 9/6|p 36 1316/ UCC85  9/6IRS 7'6 6BAG 716/ 6L18 1176 |2AH8 12/-|30P12 12/6
DL96  8/- ECHSI 9. | 5 ‘
716 ECLBO 976 EYge  10'-ip g| 111-|UCH42 976|154 106 |6BE6 716|6N7GT  Tls |2AT7 716 |30PLI 126
DM o ECLgs 1016 EZ40  T'6\pLgy  816,UCH8! 916155 6/6 6BH6  9/.|6Q7G_ T/6 aay7 a1 35LEGT 101
EaFe 916 VALVES |EZ41 T'6lpLes 916 UCLB) 1116|1T4 516/6816  91.6Q7GT 916 12AX7 g1 23Ys 99
EB9I  4/6| EF6 5i.|EZ80  70-PX25  12/6/UCLE3 1316 3D6 5i.|6BWe  91.165K7__ 6/-12BAE 91 g,-
Egc3  s/- EF41  9/6(EZ8]  Ti-lpysg  7/6|UFBS  91. 3Q4 716|6C4 416|6SL7GT 8! 12BE6 L0 b S 1
EBC33 /9 EF50 s ECI3  S'-lpygl  8/6/UF89  91-|3QSGT 9/6 6CSGT 6/ 6SN7GT 706 12cg 71| BE3&T I
EBC41 8/9 EFS0SYL 7/-|FYV4/500100ipygy 1. 1uUL4l 91-354 7166C6 5/.65Q7  9/3/12J7GT 10/6
EBFSO0 979 EF80 7/./GZ32  11/6/py83  8/6/ULB4  9/-3V4 8/-|6D6 51, 6U4GT 12/- (2K7GT 6/6 73 1076
EBF89  9/6 EF85 71.|HL23DD 8/6 PEN4VAIO/- UU6  10/- VALVES 6CH6  B/6 6V6G  6I- 12K8GT 137680 8/6
ECC8| 8/-|EF86 1276/ HL42DDI0/-|PEN25 6/~ UYIN 12/6|4DI 3/-|6F6G 7/-|6V6GT  T/9/12kgM 13/ |42BT 316
ECC82 7/6| EF89  BI9/KT2 5-|PEN45 8/- | UY4l  716/5R4GY 9/6 6F6M 716 6X4 716 12Q7GT 6/6(210DDT 4/6
ECCB3 9/- EF9l  5/9 KT33C 8:6|SP4 s.|UY8s  70.|SU4G  6/- 6FI 14/.|6X5G 70~ 12SK7  6/-1210VPT 36
LOUDSPEAKER UNITS COLLARO Mck. IV TAPE TRANS®
All Brand New RIPTOR
2%in. square Rola C25 P‘w‘ TRANSISTOR SUPERHET Four hfad_F. Twin track operatiolni.) Pause
i b 1 control. Tape measuri cali i
23 squane Efl.ww PRINTED CIRCUIT VERSION e T A e weind, T

4in. square Elac Tweeter.
5in. round Plessey
GIPAT o o
&4in. round "
8in. round Richard Allen.

tape spool. 3 speeds. 3#in., 74in. and I5in.
per second. Finish cream polystyrene
cover plate with maroon control. Deliv-
ery from stock £16719/6.

All components available from stock. Complete |
kit £971570.

Full detailed shopping list, point to point
wiring diagram, fully illustrated . . e

10in. round Elac...............25!- Coil Set (Osc. and 3 I.F.T.s) . 226 LATEST B.S.R. “MONARDECK”
12in. round Plessey ..2976 Driver Transformer .... 1176 SINGLE SPEED
6in. x 4in. Plessey.... 1976 Output Transtormer 106 33in. i.p.s., takes 5%in. spools. Simple
Zin. x 4in. Plessey............. 1976 Ferrite Rod Aerial 1or. controls. €B/8/0. Tapes extra. Carr. and
8in’i hx dSilrl'l Celestion anlclw” g—g\:ed CiE:cui%s I9:- insurance 5/6.
ichar: BN = e § B Gang Condensers . I AUTOMATIC RECORD ANGCER
10in. x 6in. Celestion and Volume Control V.C. 1545 1076 AUNCIIATIC Riﬁ-?SRD CHANGER
Plessey 22/6 Switch T P— 3 0 .
Bl e 7 T BSR “MONARCH" UA8. 4.speed unit
RECTIFIERS e (B @ with BSR FULFI cartrldge: €6/1570. -
RMI 5/3; RM2 6'9; RM3 7/6; GD9) | BSR "MONARCH" UAB. As above, but
RM4 1376; RMS 1976; |4A 86 19'6; Speaker 19710 fitted with BSR FULFI STEREO cartridge.
14A 97 1976; |4A 100 1976; LW7 Case  ...o..o.o... e 716 £6/1976.
i776; 18RA. 1-1-16-1 6l FC3| | | Complete Kit of Condensers 15 | | GARRARD ~310  Automatic Record
(14Ra 1-2-8.3) 226; FCI0I (14RA Complete Set of Resistances 6lé Changer. 4-speed will take eight records
1-2-8-2) 1676. | Trimmers (2) oo seeeneesens 2/8 §0in. and 12in. arm wired for stereo fitted
Rectifiers suitable for Battery All above components are brand new and are MPM head moulding with GC8 mona-
Chargers 6 and 12 volt output: fully guaranteed. ural cartridge. £1071976.
2amp ... Tl 3 amp..... 10 B5R "MONARCH™ UA[4 4-speed unit in
4amp ... 12'6 5 amp ...... 1416 two-tone grey, £771976.
HEATER TRANSFORMERS MICROPHONES GARRARD RC 120 Mk. 2 4-speed unit with
X 4 . ] ] manual control to enable records to be
All 240 v. input 4 v. 3 amp. 10/-. * Acos mic. 3971, crystal stick microphones for played singly. Fitted GC2 cartridge.
?03’ 2 II% 63"“P~ 9. 635’;- 53 a’“l’i 1 use as a hand, desk or floor stand unit, listed £6719/6.
i s 2" *3 e @ % at 3 gns. Qur price 39/6, Tavle stand 7/6 E.M.I Single player. 4-speed with auto-
amp: s WK% & B LH2B extra, tloor stand adaptor 12/6 extra. matic stop. Fitted with Acos stereo
Y Acos Mic. 40, as supplied with modern tape . id £6'1916
“CABY” SUPREME MULTI- recorders with a folding res: and 8ft. lead, lis- | Surnoverfcantnicge: 2
RANGE TESTER METER ted at £1/15/0. Our price‘l?’é. ’ ’ CATALOGUE
Solves your problems with speed % GBS Microphone Pencil Stick type, fitted
and accuracy. with muting switch 42/, OUR 1961 CATALOGUE IS
Mode! Al0. Measurement ranges: % T.S.L. Crystal "Stick” microphone, model NOW AVAILABLE PLEASE
D.C. volts 10 v. to 1,000 v. MX3, for general purpose use, complete with SEND /- IN STAMPS FOR
A.C. volts 10 v., 50 v., 250 v., table stand 45/-. YOUR COPY. TRADE CATA
500 v., 1,000 v. % T.S.L. Moving Coil Microphone, for high or u o P
Resistance ohm; (0K ohms, | low impedance. Brown and ¢ream Plastic LOGUE ALSO AVAILABLE.
megohm. Size of meter S54in. case with a fold-in table rest. 6ft. cable and a PLEASE ATTACH YOUR BUSI-
x 3gin. x lgin.  Price £4/17/6 standard 3-way connecting continental plug, NESS LETTER HEADING.
inclusive of test prods., instruc- £47410.
tion and batteries.

TERMS: Cash with order or
C.0.D. Postage and Packing

}—W"—"‘“—-MNVV—-{F charges extra; as follows: Orders
value 10/- add I/-; 3’0" add 116;
40/- add 2/-; £5 add 3/- unless
103 LEEDS TERRAGE otherwise stated. Minimum
C.0.D. free and postage 3/-.

WINTOUN STREET For full terms of business see

inside cover of our cataiogue.
Personal Shoppers 9 a.m. to

LEEDS 7 5 p.m. Mon. to Friday; Saturday
i0 a.m. to | p.m.

WWW . americanradiohistorv.com
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- 3-TRANSISTOR POCKET RADIQ with MINIATURE SPEAKER, FERRITE

ROD, PRINTED CIRCUIT and GERMANIUM DIODE. The only 3 transistor

radio available at the price. Buiid it in ) evening! Tunable over M/L

waves. Camplete with easyv-to-foliow instruetions and all components {less

batteries obtainable anywhere 10d.). 22/8, P. & P. 1/8. {All parts available
separately).

- "3~-TRANSISTOR SUPER PQCKRT RADIO with MINIATURE SPEAKER. Plus
Gertuanium Diode and Printed Cireuit. Size 3} x 4 x {lin. Ferrite Rod
Aerial.  Two Surface Barrier Transistors and one Audio. Tunable over
mednon and long waves. To build yourselt 39/6, P. & P. 1/4. Circuit
diagram 176, free with kit.  All parts of items 1 and 2 sold separateiy.

- DOUBLE BEAM “SCOPE™ tor D.C. and A.C. APPLICATIONS. A high

kain, extremely stabie diflerential Y-ampitier (30 m\v/C.M.).  Provide ample

sonsitivity with A.C. or .. wiputs. Especially siitable for measurements of

w

n R D ERs transistor operating conditions where malm.ennn(.e oi D.C. leveis is of para-

mgunt importance. Push-pull X titier; Fly-back . Internal

Tiine-base Scan Waveforin available for eﬂ.urnal use: pulse output availabie

BY PosT - py 3 for checking TV line O/P Transforiners. etc. Provision for externai -l I'
r : and CRT Brightness Modnlation. A.C. mnains 200/250 v. £19.18,0, b,

3 7/6 or 50/- deposit plus I". & P. 7/6 and 12 monthiy p1\'munbs o 33]4.
wlll REGE‘VE FULL 12 MONTHS' GUARANTEE INCLUDING VALVES and TURE.
. 3 " ) A.C/D.C. POCKET MULTI-METER KIT. 2in. moving coil meter, scale
ou R PnoMPT calibrated n A2 D.C. volts, ohies and uilliamps.  Voltage range A.C./1D.C.
ot ¥ | 0-560, 0-100, N-250, 1-500. Muliamnps 0-10, 0-100. Ohwns range 0— 10 000,
¥ . Front punel, rauge switch, wirewound pot (for ohmms zcro setting), toggle
ATTENTIO“ ° switch, resistor and rectitier. 18/6, . & I 1;6. Wiring diagram 1/, itee
with kit.

CHANNEL TUNER. Will tune to all Band 1 and Band LT stations. Coruplete
with P.U.C.84 and P.C.F.80 vaives (in series) 1.F. 16-19 or 33-33. Can be
modilled as an aerial converter (Instructions supplle«l) 32/8, plus 3/6 P. & P,
HEATER TRANSFORMER to suit abave, 200-2530 v., 8/-, plus 1/6 P. & P.
EASY TERMS 6. MAINS TRANSFORMERS. All with tapped pnmanes 200-250 volts, 0-160,
180, 200 v.. 60 inA, 6.3 v. 2 amps, 10/6. 280-0-280 80 mA4, 6.3 v. 2 amp,
8.3 v. 1 amp, 10/8. 350—0- 650 v., 70 m4, 5.3 v. | amp, 6.8 v, 2 amp, 10/6,

AVAILABLE 250-250 v. 70 m4, 6.3 v. 22 amp, 10/8. P. & P. 3/-.

WOLSEY J-ELEMENT FOLDED DIPOLE. 1.T.V. Aenal less mounting
hruket for externai use, compiete with !2 yds. of coaxial cable, 15f-,
| EXCEPTING w3

CYLDDN TURRET TELETUNERS 1 F 34/38 Mc¢/s. Brand new complete with
biscwit for vhannels 2, 4, 8 and 9. Less vaives, 10/-, P. & P. 2/6. Pair of
AUTO-CHANGES knobs to suit, 3/8. (Valves required P.C.C. 84 & P.C.F. RO).

S8IGNAL GENERATORS. Cash £6.18.8 or 25/- deposit and & monthly
payments of 21/8, P. & P. 5/-. Coverage 100 ke/s to 100 Mc/s on funda-
mentals and 100 Mc/a to 200 Mc/s on harmonics. Case 10 x 8} x 5lin.

£

©®w

ol

il

£

Three miniature valves and Metal Rectifier. A.C. mains 200/250 v. Inter-
nal moduiation of 400 c.p.s. to a depth of 30 per cent; Modulated or
nmnodulated R.F. output continuonsly varable 100 millivolts. C.W.
and mod. switch, variable A.F. output. Magic eye as output indicator.
Accuracy 4+ 2 per cent.

. SIGNAL GENERATORS. Cash £4.18.6 or 25/- deposit and 4 monthly
paymeuts of 21/8. P. & P. §/-. Coverage 120 kc/s to 84 Mc/s. Case
10 x 4t x 4iln. Size of scale B} x 34in. 2 valver and rectifier. A.C. maina
230-250 v. Internal modulation of 400 ¢.p.s. to a depth of 30 per cent,
manlulnkwl or dulated R.F. output cont variable 100 millivolta.

.W. anrd mod. switch variable A.F. output and moving coil output meter
Awuruy 2 per cent.

11. BATTERY RECORD PLAYER AND AMPLIFIER. 45 r.p.m. “Star”

motor “Acos” crystal pick-up, 3 transistor push- pullamplmer complete

with trangistors. Qutput 500 miiliwatts, 49/8, P. & P.

12. 8-WATT PUSH-PULL 5 VALVE AMPLIFIER. A.C. malnz 200-250 v. :
Btze 10} x 6% x 2jin. & valves. [or use with ali makes and type of plck-up S s‘T'sFAcT'“N
and mike. Negative feed back. Two inputs, mike and gram. and controls 2 i
for same. Bepirate controis for Bass and Trehle lift. Kesponse tlat trom { . !

40 cyeles to 15 keis, + ¢ db: 4 dby down to 20 kefs. Output 8 watts at 5 per oy o G“ARANTEED
vent total distortion. Noise ievel 40 db down all hurn.  Output trausformer 3

tapped for 3 awd 13 nhms speech cols.  For use wilh 8td. or L.P. records,
mugical instruments such as vuitars, ete.  Buitahle for small halis. £3.19.8,
. & P.§/-. Crystal iike to suit 15{-, P. & P. 1/6. Bin. P.M. Bpeaker to
8uit 12/6. P. & P. 1/6

13. B.S.R. MONARCH UAS WITH FUL-FI HEAD. 4- speed, plays 10 records,
12inm, 10in., or 7in. at 16, 33, 45 or 78 r.p.m. Intermixes 7in., l0in. and
12in. records of the same speed. Has manual play position: cojour, brown.
Dimensions: 124 x 10jin. Space required above baseboard 4jin., below
baseboard 23In. Fitted with Ful-Fi turnover crystal head. £8.19.8, P. & P. 5/-
With Stereo Head £7.19.6. P. & P.5/-.

14. TRANSISTOR TESTER. For both P.N.P. and N.P.N. transistors incorporat-

ing moving cot meter  In wetal case slze 44 x 31 x 1}in.  Scale marked In
gain and leakage. 18/8. P. & P. 2/6.

15. PUSH-PULL OUTPUT STAGE inclusive of transistors with Input and
output transformers to match 3 ohms speeoh coil, suitable for use with the
POCKET RADIO. Kit of parts, including transistors. 18/8 P. & P. 1/6.
Wiring diagram 1/6, free with kit.

18. PORTABLE AMPLIFIER. On printed circuit for A.C. Mains 200/230 v.
Hize 4 x 3in. with tone and volume control. Valves: ECL82 ami EZR0.
39/8, P. & P. 2/6.

e
>

238 HIGH STREET, ACTON,

RADIO & T.V. COMPONENTS LONDON, W.3.

(Acton) LTD. ALL ENQUIRIES S.A’E.
GOODS NOT DISPATCHED QUTSIDE U.K.
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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 §LC.S.
Course will help you to success. You learn at home
in your own time, under expert tuition. Moderate
ees include all books.

EXAMINATION COURSES FOR:=

C. & G. Radio and C. & G. Radio
TV Servicing Certificate Amateurs’ Exam.
(R.T.E.B.) (Amateurs’ Transmaulnz
Licence)

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

LEARN AS YOU BUILD

Practical Radio
Servicing Course

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

| Post this Coupon TODAY Y RIS SSOES

careers in Radio, and full deta’ls ot other 1.C.S. Courses
—me mw e D D D GG Gon D SN Geu Gon TSR BSR mm Son Wm

INTERNATIONAL CORRESPONDENCE

| SCHOOLS

| (Dept. 171), Intertext House, Parkgate Road, |
I London S.W.II. I
l Please send book on. l
I Name Age I
] (Block Letters Please) ]
I Address I
| 1
1 |
:I Occupation ... S 6t I

INTERNATIONAL - CORRESPONDENCE SCHOOLS

Dept. B
152-153 Fleet St., London, E.C.4. Tel. FLE 2833
Business Hours : Weekdays, 9-6, Saturdays, 9-1

Stockists for
AMPLIFIERS, V.H.F. TUNERS, HI-FI SPEAKERS BY ALL
THE LEADING MANUFACTURERS

The Transisto.r'Set you THE (29 FLEET S’x”

have been waiting for!
- _ The Transistor
i Set  you have
been waiting for,
the “Fleet 6,
a wow of a
transistor set
that really gets
the stations.
New design 6
transistor super-
het pocket re-
ceiver, using 6
guaranteed first
grade transistors
plus sensitive
diode, push pull output
medium and long wave
bands, new type printed circuit, high Q
internal ferrite rod aerial, 24in. hlgh flux
speaker, provision for car aerial, overall size 6{ x 4% x 1}
Simple to follow instructions. All components guaranteed ser-
vice after sales. This is equal to many manufactured sets at
double the price. All components including cabinet, transis-
tors, speaker. circuit etc., only €8/19/6 complete, post and
pkg. 3/6. PP4 Battery 2/- extra. Due to overwhelming demand
from last month's advert, we have been able to reduce this
receiver from £9/1976, All components sold separately. Send
S.AE. for details. Circuit and Instructions 2/6 post free.

SUPER SIX
Table Model

The “Super 6" Table
Model Transistor Re-
ceiver using six Mul.
lard latest top grade
transistors, printed
circuit, medium and long wave
bands, 500 M/W push pull output,
7 x4 ngh Flux Speaker, high Q ferrite rod aerial, calibrated
direct drive, beautifully polished cabinet, gilt mmmed size
18in. x 7}in. x 53in. Using Long-life power pack bauery All
necessary components including easy to follow instructions
and theoretical circuit, €9/15/- complete, past and pkg. 4/6.
Battery extra. All components sold separately. Send S.A.E.
for details. Circuit and instructions 2/6.

ANOTHER MANUFACTURERS’ SURPLUS BARGAIN
The Cossor 4 valve s/het portable. L. and med. wave bands. Sin.
speaker, uzing Ever Ready BI26 90VHT, & AD35 14 VLT batt.
Attractive 2-tone finish in red and grey. Dimensions 9 x 84 x 44in.
Onriginal price |15 gns. Our price £8/19/6 plus P, & P. 3/-. Batts.
10/- extra.

Also suitable mains unit. Original price 63/-. OUR PRICE 45/-
pius 2/- P. & P.

PORTABLE BATTERY ELIMINATOR
MADE BY COSSOR
Housed in two containers which are to replace AD35 and
B!26 Batteries. 45/-, plus 2/- P. & P. Only suitable for
use with Dk96 Series valves.

A SNIP FOR CONSTRUCTORS

Build the Labgear Audior Output meter. Two ranges—
25 milliwatts to | watt. | watt to 100 watts. Accuracy 57
Input impedance 3, t5 and 600 ohms. Printed circuit. All
components including O-IMA moving coil meter and
silver hammertone enamel case. Kit complete with
instructions 59/6, post and pkg. |/6.

WwWWwWWw.americanradiohistorv.com
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FURTHER HUGE PURCHASES DIRECT FROM S8QURCE I
: L3 DIRECT FROM OUR FACTORY
1 5 GHAN N EL Tvs Due to the increasing demand 1or vur wide range of CRTs
and our cfficient handling wethods we otter unbeatable vaiue.
TA'BLE h(ijODELS, {AuOUﬂ ?AKEB&. tl'pmulet.e with al '‘REGUNNED T'UBES bave new Guns Getters. Aquadac Coating. Bases. ste.
vaives aud ruves.  Unequalied in vdiue.  They ar tested TP q a2 B R
At ot Kuaranteed to bess wotkiay order, ‘ TOP QUALITY GUARANIEED —
AMAZINGLY POPULAR-IDEAL SECOND SETS| |cCarriaze and tnsurance 12/6 ssconos REGUNNED  BRAND 'NEW
" CRMB2, MW22.7, MW22-14, MW22-14C, TYPES
1 2 £3 1 ) MW22-17. W12, £1-10 £3
- ™ 126 &x{% 31213( Mtl:}és gkmn. cuzu.o.l‘A. MW31/74
121 8 CRM123. MWa3l-14C. o o o
14” 5 1 9 (p, & p,) MW3L/18, MW3L/18, MW3l/74 - £1-15 £3-10 £4-15
o - 154- 141K, 7201A. C14FM. CRM14l, CRM142. MW36/24
" . R CRM143, MW36-24, MW3t-44, 17ASP4, { g0 £4 £5-15
12” 5 CHANNEL TV’s 45/_ p'u/ep') H#ﬁ.:igjljhﬂ. CRMIZL. CRM172. MW43-84,
" b & 7401A, AW14-30, CL4Ba, CL7BM, CRMiSL, CRM172
14" 5 CHANNEL TV’s 85/ ( 1206 CRNIG2A, €AM1323, CRsLIS3. LKaiL7d, £2-15 £4-15 MW43/84
MW43-30, MW4l-1 £6-15 |
External ITV Convertors with Awss-30. camei2” mwos-fo. mwssso - £3-15  £5-15
power pack PLEASE NOTE: Many other types not fisted available. S.A.E. enquiries.
Hammered tinish, x\;'ery wmpact. Gain ani
Trimaming controls, isted at £7.
Trimminy o RN T 1A SPECIAL OFFERS LOUDSPEAKERS
sy —— 'x‘op8 MAKESHMAN‘UFMI}';‘URER fg;lmg“
« 18-, »in., 3iin., 187, 5in, -
100 RESISTORS 6/6 TRANSISTORS : am’., 18fe: m{ 2916: Lot $3/85 1'% At
Yellow Spot, 2/8, Green Svot, 2/3. Red Spot, 8/8, elliptieal, 18/-; 9 x 6in. elliptical, 28/6; 10 x 6in.
100 GONDENSE RS 10/' White Spot, 4/8, Bdiswan XBld, S/Q, NAlug elnptical, 23/8, #in, Stentorian 15 ohins HFS10,
M!niature Cerawic u’nd -Hilver Mica Uondensers, 3.3.1“4?' }‘5’;_' )L(,:t!_n;omﬁ/:{cg?‘c.lz![' (a)/:' (f)‘d 73: g%:d )20[7 fronze " Waartedale” 80/-: Lo Lloced
3 pF t0 5,500 p¥. LI¥T VALUE OVER 3. 19/, (Matened Pairs 28/-), V15/10P (10 watt power),  STOP PRESS, & x 13in. Speakers, 29/-. 8 1 13In.

RECTIFIERS
For Chargers, seleniumn, full wave, 12 volt, 3-4 amps,
9/8; (Carr. 1/-); 250 v. 80 mA, 5/-, RMI, 6/6;
RMZ, 8/-; RM3, 9/-; RM4, 16/8; RM5, 23/-, 14436,
17/-; 14A97, 23/-; 144100, 25/-: 16RCI-1-16.1, 7/9;
18RAL-1-18°1, 7/8; 18RD2-2:8.1, 14/-; 14RA1-2-5-2,
17/; 14RA1-2-8-3,'20/-,

MULTIMETER

Reads A.C. and D.C. voits to 1000, 5 ranges at
1000 ohme. per voit. D.C. current 3 ranges to
500 M.A. Resistance reading to 200K in 2 ranges.
Complete with Prods. 7718, P.P. /8. |

14/-, Yellow/Green, 5/-,

4 Speed Record Players

Latest Turntable, together with light weight
‘Staar-Galaxy' dual Sapphire Crystal Turn-
over Pick-up Head, Amazing value, £3.10.0.
P, 3/-
Audiotape
3in., Plastic 150ft, 6/-; 4., 3unit. 10/8; 5in., 8001t
18/-; 51in., £50ft. 24/8; Tin., 120011, 50/-,
VALVES ALL GUARANTEED 3 MONTHS.

Hi-Pi (10 Watt), 38/-,
PM SPEAKERS Surplus 3 ohm

Tested, toy makes, performance guaranteed

gll'llm 9/_ &1, 11/_ 4x4 13’-
B.S.R. MONARDECK TAPE DECKS .. $£9100

COLLARO TRANSCRIPTION DECKS .. $13 15 0
COMPLETE RECORD PLAYERS

B.S.R. UAS, 1 Speed Autochanger £8.15.0
B.A.R. UAS, 4 speed Autochanger
dteren Head

SOILED, AMAZING B.S.R. UAL4, 4 Speed Autoch b X

PICK-UP CARTRIDGES PL. VALUZ AT ONLY 4/6 Coliare Conguest 3 5. Autochanger. i

ACO3 22/8 POWER POINT 18/8 EY51 SHORT 4 /6 U2s sHoRT g |- -Gummand wodel 910 Autochanger. .. 9.10.8
STEIG AND REUTER 15/ SONOTONE 17/6 ENDS ENDS " Collaro 4 Bpeed 4i546 Bingle Player. .. £5.10.0

% VALVES

BY RETURN OF POST

*

SPECIAL OFFE FREE TRANSIT INSURANCE. All val new
10% DISGOUNT TO PURCBASER}; NEw Low PR|cEs mFo fully guaranteed ex-Government g:‘e::qulp-
ot dany ?leVALYEslmu;::‘ed 2“}1“?/“ type (15% GUARANTEED 3 MONTHS meunt origin. Batis!‘wtlcg or Mo;ey‘b:ck l(jm;mn-
in dozen). o8t: 1 valve, 8d., 2.11, 1/-, stee on goods If returned unused within ays
oz4 5/-6AQ6 6/ SJ7GT 7/6|7B7 78 1BK7__4/9(75 §/-|DH77  6/- ECFW0  8/6| EM#4  8/0 P6L 2/8 | T4L 76 [UF4l  8/8
1A5GT  6/-|6ATS  6/-|6dn 8/6|7C8 713! 129N7GT 8/68|77 . 8/o| K32 11/8[ECF82  §/6/ EM35 106 PAB(,RDll/- TDD4 78 |UF42  5/6
1IC5GT  9/8(6ALG  7/6{KGGT 8/8|7 6 811325 94|78 o/ DKol 6/6| LCHY1 12/6| EN3L  16/-|PCCB4 /- (U4 8/ |UFBD 78
1Ds 8/8 8B7 8/616K7 5/8|TH7 0| 1487 1470 (%0 B/o| DKW 7/6|KCH3S B/€|EYs) PCCHS 9/8 (1R 8)- |UFRS  B/3
108 9/8|6B3G  8/6|6KB5  VB[TK7  9/6|1vAQ5  7/6(83 9/ DKUS 28| ECH42 8/68| aman  8/-|PCCBS 19/ [U22  6/8 |UFs6 14/8
ISGT 9/B|6BAS  8/-|WKIGT 4/9|7u7 8/8/ L0BGEU1S/- |6DAV  9/-|DL33 “8/8| ECHSL 8/-|gyug g, |POCSY 13/8 U324 16/ |CK8B 7=
1L4 3/6(sBES  B/9,6L1  12/6|787 9/-|20D1  8/8|17z6GT |DL38  8/8| EC180 7/. £Z35 58| PCF80 y ig/6 |UL41 -
1LD3 3/6(6BGBG 12/8|6L6 9497v7 7191 20F2 8/6 10/8| bLA2 9/-| ECLB2  8/6| 0 6/8| PCFA2 9/9 |UL44  11/=
1LN5  4/6(6BH6  68/-|618G  F/3|7Y4 Tf-120L8 16/-1185BT 18/-| D1YL 8- hLLPi.S 18- éy,ql 7/~ | PCLE3 70 |UL48  8/9
INSGT 9/9|8By6  6/-|5L1S  8/6|7Z4 WG[WOPL 018 g05a) pigl V002 8|1 2U-|B7%0 6 1 |Urees 778
LR5 /8|8BR7  9/3[4L1®  12/8|gD3 - 0P8 12| SorE)  gpp|11L94 69 s 3/3| g0y 26/- |UMso 978
154 s/- BBWA 7816103 e/. el a2 L Gl il oies gsierse ajel BusL 618 8- |UUs 1278
15 efalanw?  siwlatbia gl 001, Melars 15 .| Easn va.|EFs0 1ge|STIC 7 s luur o8
IT4  3/6|68X8  4/y|ALbu0 B/} o 9| 234403 36| EABCRO 7/8| ERSL Ry BZE2 8 g9 juUs 17
22l afolsCa  Bf6(sN7 /810Kl - B/%\oa; 4G 40|33 16| EACSL  a/8|dpag  7j5| HIA1DDI/G 58 |UYIN 11
3A4 4/9(8C5u 5= (4P 1LY U LEUT 9| 574, 1% J{EAl42 8/¢|EF50-BR |HVR2 78 8/~ | Uv2L nl-
508 4/8|AC6 4/8|6P25  8fG| LLL3 /e, ; i 2)-| K L33 I~
304 7/-[sCO  8/9|8P3 ki o 'Ho IR BF
3Q5GT 8/6/4CD6G 21/-|8G7G KT33C s;g 1?,’,? FER
i emlsbi S ktde 78 a s
3 X 4 .
ol o i uf: | VRSO,

40 KTol 8
5V4G  8/8|6p6  4/9|s KT o8 9/6 | WEIM 11/
I 1 = YT KT66 1%/0 S |wir
: T80l 17)- | WP
ST ity 4 K178 e UABCROO/S | Wil 778
524 A1) |6F12 3. |dsN7GT KTS1 14/ LAbdz 8/-1xX61M 11/~
5716 £/8|ak1s 95807 6 KTwar '3 UB4L 8/ X638 9/8
e R balesr e LD G0 Uhodl 79\ xXes 11
sar oL |0 bre|stieT 108 _|K1z83 /6 Ubosl 101 xae 11/
HAYQ  B/B[6FI6  8/8|AUBG /3] k2 8/6|: Le3 2/9 Ul u;s X76M 18/«
GASGT 18/8)8F33  6/6]6VAG  5/6[12E) 1676 LN138 7). L X738 14/8
WABS 7. |8H8 2/-|6VRGT /6| 12050T 3/8 Lzsis 9. UUCBY 14/8 X790 16/8
GACT 48|85 4/814x2 8/-12K7GT 5/-|5 5 MU+ g/ Ucess 70 | ya3 8/3
HAGS  3/8(8J5G  2/9|#X4 5/-| 12ZK8GT11/- : A a7 - UCEso 18/~ | zea 5/-
HAGT  T/BI5GT  3/9(6X5G  B/-|I2KK 19y ).I\U 10/6) preL 38 6/-| BL91L 15/- H“{l 12/6 | 766 2/6
AK3  6/6|618 4/-[FX5GT B/6{12Q7GT 5/-|33KU 10/8| bFus 73 6/9) EMx4 18/- - |UcHiR  7/8 {777 3~
6ALS /6817 7/8(7B5  18/6|128G7  6/-|54K\T  8/9|DHI3  6/3 8/8 EM=0 8/3 UCHRL 8/81Z152  4i9
6aM8  3/-l6176_ 5/-l7ne 9i-tizaar  SIEIS1APT 117-l0HTR 8- 7191 1M1 4/8 8 |U¢'L83 13/8 2719 4/9
Post: 2 Ibs. 176, 4 Ibs. 2/-, 7 Ibs, 219, 15 Ibs. 3/6, etc. No C.0.D. ALL ITEMS 5, & POST FREE IN DOZENS,

TEGHNICAL TRADING CO

wWww.americanradiohistorv.com

{Callers always welcome). LIST OF 1000 SNIPS éd.

P.0. BOX 21

W)
® 350.352 FRATTON ROAD, PORTSMOUTH.
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BEFORE YOU BULY

‘ﬁdcl ity”

TAPE RECORDERS HEAR THESE

RECORDERS. THEY ARE COMPARABLE
TO THE MUCH HIGHER-PRICED MODELS

MODEL GR3/S Incorporates the COL:

fevn vV

There are no_ better value-for-
money Tape Recorders on the
market—if you can’t call and
hear them. send S.A.E. tor fully

descriptive leafiets.

<

“STUDIO” TWIN TRACK 3-speed Deck, operatr

ing at 11", 3i” and 7}* speeds. £39 100
! Terms Deposit £7.18.0 and 12 months of

£8.17.11.

Each Model
highly successful
fler (described below)
ensuring truly ‘“Hi-Fi”
and playback facilities.

@ All prices quoted provide for the
COMPLETE RECORDER inclu-
ding  CRYSTAL MICROPHONE
and 1.200 ft. Spool of Tape.

e
incorporates the
HF/TR3 Ampli-

MODELTR3/Mk.VI |Incorporates the New
TRUVOX Mk. VI TWIN ACK 2-speed Tape £49 10 o
Deck, operating at 31" and 7i speeds .
H.P. Terms: Deposit £9.18.0 and 12 months of £3.12.7.

TAPE AMPLIFIERS and PRE-AMPLIFIERS PRESENTED FROM MULLARD DESIGNS

\("'ﬁ

MODEL HF/TR3 TAPE AMPLIFIER 6 =

OMullurd Type A" design)
A very high quality Amplifier
incorporating 3-speed treble
equallﬂatlon

Tape
has GILSEN Output Trans-
former. Includes separate
Power Supply Unit.

QT $13.13.0 15 veross ST S Prontnemney e _
FOR THE HOME GONSTRUGTOR
SPECIAL ‘COMBINED ORDER’ PRICES

(a) The COLLARO '‘STUDIO"” TAPE DECK
Mullard Type ‘‘C"”" PRE-AMPLIFIER and POWER £29 10 0
Unit Assembied and Tested .....................

3 g}ied as com lete KITOF PARTS................
L ; £40.0.0
H.P. Deposit £8.0. 0. and 12 months £2.18.8.

H.P. Deposit £5.18 d 12 months £
(b) As above but TYPE "“C" PRE AMPLIFIER ,up- £26 10 o
\ Mk. VI DECK and the assenibled
Type “C' Pre amplifier and Power Unit.
T 'y y AT Sl
(d) },;\e ar?OVe..Flfl.;' vpf? _____ as compiete KIT OF £36.10.0
(®) ’I‘he BRENELL Mk. V DECK and the assembled

“C" PRE-AMPLIFIER and POWER UNIT £46.0.0
P Deposit £9.4.0. and 12 months £3.7.6,
(f)  As(e) bur Tvpe ‘C’* as complete KIT OF PARTS £43.0.0
(8) THE WEARITE 4A DECK with TYPE =
assembled and tested. ...... ... .. ... ... ..., 556,0,0

H.P. Deposit £11.4.0, and 12 months £4.2.1.

{Carriage and Insurance on above quaf& 10/- extra).
EACH OF THE ABOVE CAN BE SUPPLIED IN A PORTABLE CASE
FOR £5.10.0 EXTRA. THUS FORMING A COMPLETE PORTABLE
PRE-AMPLIFIER. FULL DETAILS ON REQUEST.

SPECIAL OFFER OF TAPE

\ll'LLAl(l) T\ PL "(’

TAPE PRE-AMPLIFIER—
ERASE UNIT

The "'Hi-Fi" link to add full tape
recording racilities to High
Fidelity home installations. In-
corporates FEROXCUBE POT
CORE PUSH PULL OSCILLATOR and 3-speed treble equalisation
by FEROXCUBE POT CORE INDUCTOR FOR WEARITE-

COLLARO-TRUVOX OR BRENELL TAPE DECKS. Includes
separate power Supply Unit. OR ASSEMBLED
KIT OF H.P. £3.8.0 Deposit and

PARTS £14 o o 12 months £1.4.11. £17 o 0

(Excludlmz power _u unit £11 15.0 and £14. 100 respectively)

(a) COMPLLTE hIT to build the HF/TR’} Ampliﬁer. £26 0 0
together with the COLLARO ‘*STUDIO" DECK. [

(b) Asabove but with HF/TR3 supplied ASbE\IBLED £29 10 0
and TLST oD

H.P. 1t £5. 3.3
{c) COMPLETE KlT to build the HFITR? r,mzet.her £36 10 0
with the NEW TRUVOX Mk ) g g E DE
Lot il 200000
H.P. Deposit £8.0.0. and 12 months £2.).
£42.0.0

8.8.

(e) COMPLETE I\IT to build the HF/TR% AJ[\':%:’LI-

() Asabove but HF/TR3 supplied ASSEMBLED and
TEETES u £45.10.0

FIER with the BRENELL MK.

H.P. Deposit £920 and 12 month< £3.8.9,

(€ THE \VEARITE A DECK with assembled and

tested HF/TR3 Amplifier including \VEARITF‘!
Head Lift Transtormer........

H.P. Deposit £11.0.0. and 12 months £4. 0.8.
Carriage and insurance on sach above is 10/- ex‘r:
Attractive PORTABLE CASE is_available to accommodate the
TRUVOX or COLLARO TAPE DECKS and we offer it, together with
ROLA/CELESTION 10 x 6in. LOUDSPEAKFR—ACOS CRYSTAL
MICROPHONE—and 1.200ft. SPOOL E.M.I. TAPE—ALL FOR

£9.0.0. Carriage and Insurance 5/- extra.

TAPE ACCESSORY KITS

£55.0.0

P.V.C. base on latest type plastic

spools. New. boxed and guaranteed. 200f 53 _ (a) E.MIL. Includes 3 reels leader tape, splicer.
295ft. on 8in. Spool........ .. 5 11200;: °°"n°7}]1:' :p°°: """ ;” JOINLINg tape and StOD L8], -« \ooo it 37/6
pool...... g
ft. on 5in. Spool.......... 18/5 (b) SCOTCHROY. includes 3 reels lender tape.
900ft. on 5in. Spool - l 1800ft. on 7in. Spool 32/5 splicer, and joinuinz fape.... ... 29/6

A LARGE PURGHASE OF BRAND NEW AND FULLY GUARANTEED
TRUVOX and GARRARD TAPE EQUIPWMENT
ENABLES THESE OUTSTANDING PRICE REDUCTIONS

The “MODEL HF/G2R”

PORTABLE TAPE RECORDER
(Orizinal Price £33.0.0)

FOR ONLY 22 gns.

d.P. Dep, £4.14.0, 17 months
£1.13.9. (Carr & ‘ms. Wy- ernal.
‘T‘FF LATEST
M AG AZINE"
TAPE DECK a HIG!
WUALITY ‘\'\IPLIFII‘.R which
is entirelv based on the very
successtul MULLARD TYPE
DESIGN and specincaliv develoned
to operate the GARRARD DEC<. Price IN
CLUDES SUPPLY OF TH: GARRARD TAPE
MAGAZINE and 4in. SPOOL o! DOUBLE PLAY TAPE Com-
prises a Twin Track Recorder operating at %in/sec. sveed and
providing up to 1 hour 10 mins. plaving tme Tr dy “Partable”
weighs only 22 Ibs. Outstandine features are gxcelient oerior:
mance and simolicity of oneration.

The “MODEL TK/MkiV"

PORTABLE TAPE RECORDER
(Originai Price ¢£49 10.0)

FOR  £36.10.075 nesiisss,l

H.P. Dep./t7.6.0. 1_ months £2.1..F
(Carr. and /ns. \Wy- erira).

Incornorates the Truvox MKIV

Tane Deck Rola/Celestion 9x 5

1n. Loudspeaker and the Truvox

Type "K' Amplifier specitically

developed by Truvox Ltd to cor-

rectlv operate their MKIV Tape

Deck. As a result we are able to presem

a highly perfected tape recorder pro

ing sound reproduction which Lruly 1usr.)ﬁe=

the 1itie ‘High Fidelity”

A t'win Track Two Speed model operating at 31 and 74in’se

speeds and incorporating Maglic Eye Insdlicator. Safety Button.

(Prevents accidental erasure). Ext. Speaker output. tone and

volume controls,

\Fl 13 "I B
s IH Ql'll{l~l)

FULLY l)I,SCRlI’T i
ARE AVAILABLE—BUT
STATE WHICH LEAFLET

\' -\ll (II" ABOVE
SALLL AND

STERN RADIO LTD.
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STERN'S MULLARD DESIGNS

Designed by MULLARD—presented by 8 IRN'S slriclly Lo specieation

COMPLETE KIT OF PARTS—
MULLARD “5-10” MAIN AMPLIFIER

For use with the MULLARD 2-valve pre-amplifler with
which urndistorted power outbut of up to I8 watts is ob-
tained. We supply SPECIFIED COMPONEN V|
MULLARD VALVES, including PA
TRANSFORMER and choice of the Iatest. Ultra-Linear

PARMEKO or the PARTRIDGE Output Transformer.
PRICE COMPLETE KIT (PARMEKO OCutput £1 o o o
Trans.). A

Alternatively we supply ASSEMBLED

and TESTED. £11 100

AB()\L lI\C()Rl’ORAl‘l\(. PARTR[DGE OUTPUI TI{A\SPOI{\[EK. £1. BO E ‘(TRA

MULLARD’S PRE-AMPLIFIER
TONE CONTROL UNIT

Employing two EFg6 valves, and designed to operate with
the MULLARD MAIN AMPLIFIERS, but aiso per-
fectly suitable for other makes.
FPRICE COMPLETE £6,6,0  assemsLep anp tesTep £8.0.0
Supplied stricrly to MULLARD'S SPECIFICATION and incorporating:

® Equalisation for the latest R.I.A.A. characteristics.

@ Input for Crystal Pick-ups, and vaslable reluctance magnetic types.

@ Input (a) Direct. from High [mp. Tape Head. (b) From a Tape Ampliher
[ ] Sensltive MlcroDhone Channel [ ] \Mde ranwe EANS and l‘l{l u Co;

COMPLETE MULLARD “5-10” AMPLIFIER 5

The popular and very successful complete **5-10** incorporating Con
trol Unit pmvjdmg up to 10 watts high qualuy repr oduction. Oniy
Bpecified Components and new MULLARD VALVES are
supplied inclu’img PARMEKO MAI l‘RA'\i\'H)R MERS
and choice of the latest PARME PARTRIDGE
ULTRA-Linear Ont.put Transtormer

KIT OF £11 o 0 OR A%QEMBLED £1 3 10 o
(A<Sembled

PARTS and TESTED
A 1¥). DEIII’(?SET PURCHIQSE ths at_19/10.
mp. cnly IT £2.14, months a
ovg ,ncor,‘}om,m PARTRIDGE OUTPUT TRANS. £1 6.0 extra.

or Pre-amplifier
ntrols

19
PRICE REDUCTIONS

(a) The KIT OF PARTS to build both

the *‘6-10" Main Amplifier and the
2-valve PRE-AMP CON- £ 5 o
TROL UNIT .

months of £1.7.8+ .. ...... . d
() The KIT OF PARTS to build the
DUAL-CHANNEL 3-3" AMPLIFIER
AN AL E A AI“cr\g)N

TROL UNIT.... £21.10. 0
(@ The DUA NNEL **
AMPLIFIER and the DUAL-CHANNEL
PRE-AMPLIFIER CONTROL _UN

%gé’ll‘{EASSEMBLED and £25 o o
H.P. Terms: Deposit £5 'and 12 months
of £1.16.8.

(¢) THE KIT OF PARTS to build one
IZ‘)SUII)‘L:CMAAI‘IﬁELC ANNEL and the
~-CH

AMP CONTROL UNIT £21 10 o
(f) ONE AMPLIFIER and the
DUQL-CHANNBEL PR% -AMPLIFIELR
bot ASSEMBLED an

TESTED £25 o o
H.P. Terms: Deposit'£5, 12 months of

£1.18.
®) KIT OF PARTS to build Two *5-10"
MAIN AMPLIFIERS (incorporating
Parmeko Output Igagslormers) and

he DUAL HAN
LIFIER CONTROL £31 o o

O *5.16"  AMPLIFIERS and the
PHE-AMPLIFIER

V]

ASSEMBLED & TESTED £36 o o

I£{2Pl 2'1(‘)erms Deposit £7.4.0, 12 months

Carriage and Insurance 7/6 extra.

Prices quoted are subject to £1.6.0
extra for Partridge Transformer.

'STEREO PRE-AMPLIFIER

This model [
incorporates {+
two Mullard
2-valve Pre-
Amplifiers
combined
intoaSingle
uhit ena-
bling it to be used for both STEREO-
Pl ONIC or MONAURAL operation. It

“GOMPLETE MULLARD “3-3" i
Fell IDEAL AMPLIFIER FOR A SMALL THGH Q
INSTALL lII)\ PROY I\”\II\I‘. II'U l(‘l!ll‘ll‘h’\l REPRODUC-
TION OF UI* TO 3 ¥ ~
KIT OR ASSEMBLED
SgMPLETE £7 10 0 and TESTED £8 19 60
(plus 6/6 carriage and Insurance) H.P, Terms: Deposit £2.0.
a‘:ld 8 Months at £1.0.0. Complete to MULLARD'’S SPECIFI- \
CATION including Mullard vaives
and a PARMEKO OUTPUT |
TRANSFORMER. —|

THE “ADD-A-DECK”
Incorporating
GARR ARD "‘IIA(,

APE and
MODYEL "P/
PRE-AMPLI

CRASSTS (s iTne:
az =
m‘atebd) RE‘ABSY 18 Gns'

FOR USE

R
(Carr. & Ins, 10/-extra).
Price inclulos Garrard Maggrine
and a 4in. Spool Doubie Piay Tape
H.P. Deposit £3.16.0, and 12 months o1 £1.7.8.
Provides complete tape recording racilities and
designed to operate through Lhe pick-up sockets ot
the standard type o RADIO RECEIVER, or an AMPLIFIER,
from which really first ciass reproduction is obtained. It con-
sists ot a Twin Track Deck connected to the Pre-amplifier and ope-
ranes at 3}m/snc speed prowdmg up to 1 hr 10 mm% plnwng Lxme

REGORD PLAYERS THE LATEST MODELS ARE IN STOCK,

MANY AT REDUCED PRICES
SEND S, ALK, FOR lLLU\I‘I{Al‘l-D 1
B.S. R, MONAR H

wn,h Cryst,nl Plck

ZINE”

S — L
¥I1réh[?.§ll’dilo4rs%;el;1§}1(nvle Record Player with crygtal £7.1 S
¥I(l: I'A\II',\V B.S.R. Model UAI12in Stock. A4 ‘SPEED" £6.9.6
L"{XSE alS)Toavailatfl’e mcornoraung the B.S.R. £1 381.3.8
IR oD a1 la\rIIIIls N oveed Player 58.1 o.o

fitted high output Crystal Pick-u
GARRARD MODFEL R( ’II‘J Autochanger 4- £9 10 o
speeds. High oumuz Cryatal Pick-un.

Carrjage and Insurance on earh ahove. 5/- extra.

109 FLEET ST., LONDON,"ECH"
FLEET STREET 58i2f3fa ©

Telephane:

- date almost anv make of Autochanger

is designed primariiy to operate with our
range of MULLARD MAIN AMPLIFIERS but will aiso oDerate
equally well with any make ol Amplifiers requiring an input of

250 m{volts.
SPUGERE T £12.10.0 AN Taoren  £15.0.0

H.P. 53 Dep and 12 mchs at £120

MULLARD D FOUR GHANNEL MIXER UNIT

Self with Cathode ¢
foliower output. Incorporates

Two 1nputs lor MICRUPHONEb
One tor CRYSTAL PICK UP and
a fourth tor I{ADIL) ‘or TAPE

Complete Kit of Parts £8.8.0
Assembled and Tested £10.0.0

powexed

TERMS: Deposit £2 and 12 months at 15/
MODEIL I.L. one microphone Input matched for moving coil or

Egbbon_lﬂke. €1.17.0extra. - - — — -
Mk.11 “Fidelity” FM TUNING UNIT

An attractively presented Unit incorporating MULLARD PER-
MEABILITY TUNING HEART and corresponding Mullard valve

F HE

lmgdll\?b"l’l?&.,gul{ £1 0'1 0'0 ASSEMBLED 4'5'0

A SPECIAL CASH OFFER!!

Th]h very attractive PORTADLE AM-
FIER CASE tozether with a good

quah v AM Il'LlPlLI{ and a

mutched 1.V,

<Pk
ForONLY £8.7.6 (Plus 7/6 Carr. & Ins.)

The amplifier consists of a 2-stage de-
sign m(‘OrpolaL'n" 3 modern B.V.A.
vatves and has separate BASS and
TREBL& CONTROLS.

The Portable Case will also accommo-

and is attractively finished in Mushroom Grey Rexine,
WE ALSO SUPPLY SEPARATELY— £4.2.6
(a) The 2-stage (plus Rectifier) AMPLIFIER

(b) The PORTABLE CARRYING CASE £3.17.6

(0) 8tin. P.M. SPEAKER 18 [9 Carriage and Insurance 4/- extra.

WWW . americanradiohistorv.com
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Easy - to - build kit -sets of [

N == AL

AMATEUR TRANSMITTER Model DX-100U
Covers all amateur band: from 160-10 metres. Self-
et oo et S8 100

“HAM"” TRANSMITTER Model DX40U

From 80-10 m. Power input 75 w. C.W., 60 w. peak
C.C. phone. Cutput 40 w. to aerial. Com- £29.10.0
pact and self-contained. Prov. tor V.F.O. o Uk

VAR. FREQ. OSCILLATOR VF-1U
From 160-10 m. ideal for our DX-40U and similar
transmitters. Price less valves £8.19.6. £]0.12.0

R.F. SIGNAL GENERATOR Model RF-1U

Up to 100 Mc/s fundamental and 200 Mcis on
harmonics and up to 100mV. output on all £11.11.0
bands. ol lUs

AUDIO SIGNAL GENERATOR Model AG-9U
10 ¢/s to 100 kc/s. switch seiected. Distortion
less than 0.1% |0 v. sine wave output £19.3.0
metered in volts and dB’s. ok

VALVE VOLTMETER Model V-7A

Measures volts to 1,500 (U... and R.M.S.) and
4,000 pk. to pk. Res. 01 €2 to 1.000 MQ2 D.C. input
imped. |IM Q2. Complete with test prods £13.0.0
leads and standardising battery. o\

Portable 234 in. SERVICE ‘Scope Model OS-1
Lainpact portable scope ideal 1or servicing and general
wark, Y amplifier sensitivity 10 mViem: response
<+3 dB 10 ¢/5-2.5 Mc/s. Time base 15 ¢/s-150 ke/s.
Printed circuit. Case 73 X 43 X 124in. long. £18.19.6
Wt only 104b. 7

5in. OSCILLOSCOPE Model O-12U
Has wide-band amplifiers, essenual 1or TV servicing.
F.M. alignment, etc. Vertical treq. response 3 ¢/s. to
over 5 Mc/s. without extra switching. T/B

covers |0 ¢/s to S00 kec/s. in 5 ranges. £34.15.0
RES.-CAP. BRIDGE Model C-3U

Measures capacity |0pF to |1,000F resistance
100 €2 to 5 M (2 and power factor 5-450 v. £7.19.6
test voltages. With salety switch altio

SINGLE CHANNEL AMPLIFIER, MA-12

10-12 watt Hi-F1 amplifier. Extremeiy low £9.19.6
distortion and wide frequency ranze. R

HI-FI EQUIPMENT CABINETS
Range of cabinets availabie with at least one to suit
your particular needs. From small to targe, housing
Tape Deck. Record Player and full equipment. In the
white for finishing to personal ta<-e.

From £10.10.0 to £17.18.6
THE “MOHICAN" GENERAL

COVERAGE RECEIVER,
Model GC,1U

Fully transistorised, including 4 piezo-
electric transfilters. The very 'atest and
an excellent portable or Fixed Station
receiver for the Ham and

short-wave listener. £38.15.0

‘PACKAGED DEALS’ o ni-fi
Equipment including TAPE DECKS
{(Collaro or Truvox). RECORD
PLAYERS (Collaro or Connoisseur)
and DECCA fiss PICK-UPS

u
Write in to see how these deals save you
further money:

s |

Please send me FREE CATALOGUE (Yes/No) e .

'-—1———!-—

Full details of model(s) e o

S it L A kL ot -
NAME e oy s
ADDRESS . .. (P

PW5

- - - -

F.M. TUNER

THE “GLOUCESTER”
EQUIPMENT CABINET

May, 1961

) highest quality at lower cost

GRID DIP METER Model GD-1U

Coverage from 2 Mc/s. to 250 Mc/s Complete set o

plug-in coils provided. £9.19.6
TAPE RECORDING/PLAYBACK AMPLIFIER
Model TA-1

Monaural (TA-IM) £16.14.0. Conversion unit to

Stereo £6.0.0. Stereo (TA-1S). £22.49

SHORT-WAVE TRANSISTOR PORTABLE
Mode! RSW-1 _
Extending aerial 'eather case four band (2 short-wave
bands Trawler and Medium). £20.18.6

6-TRANSISTOR PORTABLE Model UXR-1

Pre-aligned I.F. transformers, printed circuit, 7 x 4in.
high-flux speaker. Real hide case. £14.18.6

"DUAL-WAVE TRANSISTOR RADIO UJR-1

This sensitive headphone set is a fine introduction
to electronics ‘or any youngster. £2.16.6

HI-FI F.M. TUNER

Tuning range 8E-108 Mc¢/s. For your convenience
this is available in two units sold separately as follows:
Tuner Unit (FMT-4U) with 10.7 Mcss. I.F. output
(£3.2.0 inc. P.T.). LF. Amplifier (FMA-4U) com-
plete with cabinet and valves (£10.10.6). £13.12.6

HI-FI 16W STEREO AMPLIFIER Model S-88
I0mV. basic sensitivity {2 mV avaifable £1 extra).
Ganged controls. Stereo-Monaural gram. radio and
tape recorder input. Push-button selec- £25.5.6
tion. Two-tone grey metal cabinet. 6

6W STEREO AMPLIFIER Model S-33
3 watts per channel, 0.3%, distortion at 2.5 wj/chn
20dB N.F.B. Inputs for Radio (or Tape) and Gram.
Stereo or Monaural, ganged controls. £
Sensitivity 100 mV. 5 11.8.0

TRANSCRIPTION RECORD PLAYER RP-1U

4-speed A.C. motor Ronette Stereo/
Mono pick-up. Comolete with plinth. £12.10.0

HI-FI SPEAKER SYSTEM Model SSU-1

Ducted-port bass reflex cabinet *“in  the white"
Twin speakers With legs £11.12.6. £10.5.6

“COTSWOLD” HI-Fi SPEAKER SYSTEM KIT
Acoustically designed enclosure “in the white”
26 ¥ 23 x 154in., housing a [ 2in. bass speaker with 2in.
speech coil, elliptical middle speaker and pressure
unit to cover the full frequency range of 30-20,000 ¢/s
Complete with speakers, cross-over unit, £

level control, etc. 19.18.6

COMPLETE MATCHED STEREO OUTFIT

includes record p.ayer, amplifier and
twin speaker systems (pedestal speaker
legs optional £4.14.0 extra). £42.10.0
STEREO CONTROL UNIT USCA1

Luxury model with press-button inputs to
suit any pick-up or tuner and most tape-
heads. Qutput 1.3 v. R.M.S. per channel.
Printed circuit construction.  £17.19.6
STEREO HEAD BOOSTER USP-1

Ideal tor boosting tape-head output and

low output pick-ups (e.g.
Decca ffss). £5.19.6

Prices include free delivery UK
Deferred Terms
available on orders over £10

1
|
- |
I
I

DAYSTROM LTD.

DEPT. P.W.5, GLOUCESTER, ENGLAND

A member of the Daystrom Group, manufacturers of the
WORLD'S LARGEST-SELLING ELECTRONIC KITS
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Practical Wireless

THE “ROADFARER”
COMPETITION

S announced in the Editorial of the previous issue, prizes

are to be offered for the best constructed “Roadfarer”
- receivers. This competition has been organised in con-
Junction with several manufacturers and a panel of judges has
been formed from representatives of those firms whose products
are used in the receiver, and, in judging the competition, the
neatness and soundness of the constructional work will be taken
into account.

Further details of the competition are given on page 85 and
the rules and conditions of entry are clearly set out below.

RULES AND CONDITIONS OF ENTRY
1. There is no entrance fee.

2. The set must be the unaided work of the entrant and be
built to the design given in Practical Wireless with the specified
components.

3. No sets are to be submitted for examination until an an-
nouncement to this effect is made in Practical Wireless; intend-
ing entrants should complete the coupon published in the April
or May issues of Practical Wireless.

4. Each set will remain the property of its constructor and
although all reasonable care will be taken of entries while they
are in the hands of the Committee, no responsibility can be
accepted for any loss or damage.

5. The decision of the Committee in all matters related to the
Competition shall be final.

6. Employees of George Newnes Limited and associated
companies are not eligible to enter the Competition.

CONTRIBUTIONS

HOSE of our readers who wish to submit articles should send

them direct to the Editor at the address given on this page.
Manuscripts should be typewritten with double spacing although
legible hand-written articles are also acceptable. Articles should
be between 1.000 and 2,000 words in length, be written on one
side of the paper only, and deal with the home construction of
items of radio and electronic equipment. We do not require
articles of a theoretical nature unless these are written expressly
for the amateur constructor. Clear drawings of the apparatus
should be included with the article and need only be sufficient
for our draughtsmen to prepare suitable illustrations. We also
like to include with articles photographic illustrations. Large
clear prints, or preferably negatives, should be sent if possible
but we are prepared to take the necessary photographs ourselves
if the apparatus can be sent to us for inspection. An illustrated
article is always of more appeal as the methods of construction
are shown more clearly.

THUTHHEEHE RIS RO TP OA TR HE R e
Qur next issue, dated June, will be pubiished on May 5th.

N
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Round the

POTENTIAL AND
CURRENT NEWS

Broadcast Receiving Licences

'rHE following statement shows
the approximate number of
Broadcast Receiving Licences in
force at the end of January,
1961, in respect of wireless
receiving stations situated within
the various Postal Regions of
England. Wales, Scotland and
Northern Ireland. The numbers
include Licences issued to blind
persons without payment.

Region ota’
London Postal ,. . . 707,932
Home Counties ~ we 664.330
Midland .. . 485.231
North Eastern .. 532.269
North Western T 460,170
South Western 43 e 398.307
Wales and Border Counties 236.717
Total England and Wales .. 3,484,976
Scotland “y aj 8o . 2,
Northern Ireland " S .. 119,885

Grand Total B~ o 3.997.148

Electronic Telephone Switching

RF',SEARCH work on electronic

telephone switching has been
carried out in the G.E.C.’s Hirst
research centre laboratories at
Wemblcy, since the late 1940’s.
By 1955 the stage had been
reached  where the  model
electronic exchange, * Andrew 7,
had  established the  basic
feasibility of the time division
multiplex technique as a basis
for telephone switching.

More recently particular
emphasis is being placed on
system security, that is to say
the ability of the cxchange to
continuc to give service in the
presence of component faults.
Every cifort is also being made to
make the systcm simplc 1n order
to keep down cost and to facili-
tate maintenance and understand-
ing of the operation of the
exchange. On the component
and circuit side the laboratories
have established techniques in
which full use of transistors is
achieved.

The work of the electronic
switching laboratories includes
the design of models of a trans-
istorised speech switching net-
work and magnetostriction
delay lines which arc used for
pulse gencration and storagc.
Fina! engincering of the circuits
for production is undertaken in
the development laboratories at
Coventry.

PRACTICAL WIRELESS

orld of -i-*"é’@ss

May, 1961

Here adjustments are being rnade to the typical experimental apparatus used
by the Electronic Switching Group in the development of electronic telephone
switching networks at the G.E.C. laboratories at Wembley.

Oxford University Study of
Recruitment to Higher
Technological Education

'FHE University  of Oxford
Department of Education led
by its director, Mr. A. D. C.
Pcterson. 1s to investigate the
reasons for comparatively fewer
students electing to read for tech-
nological qualifications in this
country than in the US.A. and
Russia. This research, which will
occupy a period of two ycars,
has been made possible by a
grant of £2.500 to the University
from the Capitol Radio Engineer-
ing Institute of Washington.
D.C., through their Internationa!l
Division, C.R.E.I. (London).

Commenting on the grant. Mr
A. F. R. Cotton. Managing Direc-
tor for International Operations
for C.R.E.l, said: “There is a
feeling that some of the best
brains in the country are being
kept out of technology by the
academic nature of grammar
school curricula.

“This, and the tendency to
regard technological studies as
being more suitable for less able
pupils. could cripple Britain in
the world race for highly qualified
technologists by closing the doors
in this field to the most talented
young men in the country. The
Oxford University Department of
Education is setting out to tcst

www.americanradiohistorv.com

both thcse theories and to com-
pare sccondary school curricula
in England and Wales with those
in the U.S.A., Russia. Sweden.
Holland, Germany, Switzerland
and France.”

The Capitol Radio Engineer-
ing Institute, as well as running
a residential school in electronic
enginecring technology in Wash-
ington, arc pioneers of home
study courses in  advanced
technological subjects, including
nuclear engineering. These
courses arc now available in the
U.K. and Europe. Students in
Britain include scrving otlicers
and men of the Royal Air Force.

Intercommunications Contract

U L TR A ELECTRONICS
LTD. have received a con-

tract to supply their UA60
intercom equipment for the
Westland P.531 aircraft being

supplied to the Army Air Corps.
The value of the contract.
which covers forty sets of equip-
ment. is approximately £21.000.
Delivery of the equipment will
commence this summer.

Plastics at Radio Components
Exhibition
'l‘HE Ekco Plastics stand at the
1961 Radio and Electronic
Components Exhibition, Olympia
(30th May—2nd June), will
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feature the Company’s extensive
moulding service to the industry,
which started nearly 30 years ago
with the production of the first
Ekco radio cabinets.

The use of plastics to enhance
the styling of radio receivers is
exemplified by a selection of the
latest radio cabinets in a variety
of colours, tuning scales, control
knobs, etc. The back cover and
front of the latest Ekcovision
portable receiver represents the
increasing application of plastics
in television receiver design, while
escutcheons, television tube
masks and implosion screens will
also be featured.

Plastic components also fill
vital roles in the chassis of
modern receivers, and the repre-
sentative  selection of such
mouldings in the Ekco display
includes coil formers, terminal
blocks, transformer housings, etc.

Radar Fault Locator on Show

HE A.C. radar fault locator

made by Ferranti Ltd., was

on show to Britain’s electrical

engineers for the first time at the

Electrical Engineers’ Exhibition
at Earls Court in March.

The prototypes have been tried
by the North of Scotland Hydro-
Electric Board and the South of
Scotland Electricity Board, both
of whom assisted in their develop-
ment.

The locator has been designed
to detect the position of arcing
faults, ice build-up and conductor
oscillation on 132 and 275kV
transmission lines, although it
can also be used for higher or
lower voltages.

The prototypes were installed
at Fort Augustus and Clydesmill
Power Station. near Glasgow, and
were successful in locating a
number of faults. Two of the
arcing faults which took place at
Clydesmill were identified to
within a span. An arcing fault
caused by lightning was recorded
at Fort Augustus.

The Ferranti fault locator
operates on the radar principle of
pulse reflection, the reflection

being caused by any fault which
may be caused by a flashover or
to ice build-up on the line. The
reflected pulses are received by
the locator and displayed on a
cathode ray tube for visual or
automatic photographic record.
The distance to the fault is found
by measuring the time interval
between the sending of the pulse
and reception of its reflection.

PRACTICAL WIRELESS

Radar Defence Order from Sweden
'I‘HE Royal Swedish Air Board

has placed a further contract
to the value of over £1,700,000
with Marconi’s Wireless Tele-
graph Co. Ltd., for the supply of
secret electronic equipment for
their air defence system. This
follows substantial orders placed
in_1959. :

The twin problems which face
any defence organisation are
those of range of operation and
warning time. The Swedish Air
Force is powerfully equipped
with fast fighters and surface-to-
air missiles, but to use these
effectively means must be found
of collating relevant information
and arriving at swift decisions.

At the centre of the Marconi
system is a very high speed com-
puter which solves a large
number of interception problems
simultaneously and enables the
defence  weapons — fighters,
guided missiles and other defen-
sive devices—to be brought into

action at precisely the right
instant. Black and white tele-
vision and colour projection

together with automatic informa-
tion-dissemination techniques also
play a vital part in the overall
system. Approximately 500,000
transistors and diodes and 15,000
valves are incorporated in the
equipment.

From the information bank the
data are fed to the synthetic dis-
plays at positions manned by

controllers and executive officers,
who, by pressing buttons, can see
the category of information they
require-—for

example, hostiles,

R
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!
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The Simlac analogue computer made by ShorsBrothers and Harland Ltd.
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unengaged hostiles, all aircraft
above a certain height, and so on.
The constitution or number of
aircraft is obtained from a special
display nicknamed the * Magic
Carpet” where the radar picture
shows the numerical composition
of a formation. The targets dis-~
played for analysis are presented
automatically in a “queue”.

Analogue Computer

’l‘HlS 112-amplifier computor,

made by Short Brothers and
Harland Ltd. is designed to cope
with the steady increase in the
size and complexity of problems
being encountered in engineering
research and development. It
incorporates all the automatic
aids necessary to ease the handl-
ing of complicated problems,
including those of nuclear
kinetics.

Important features of Simlac
are its new wiring techniques and
a revolutionary patching system
which completely eliminates cord
clutter. The flexible selector
system and associated problem
check are wunrivalled in the
analogue computer field.

The computer consists of seven
standard racks containing the
electronic equipment. The three
central racks being fronted by a
double pedestal desk. The twin
racks on either side of the central
block are identical in construc-
tion and contain the computing
elements. By plugging specified
components into these racks the
design of the basic Simlac can
be varied to meet an individual
customer’s requirements.

\
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HIS chassis (No. 2) should have been com-

pleted to the stage shown in Figs. 5 and 6 (last

month). Before proceeding this stage should be
coupled up to the power unit (chassis No. 1) and
’phones connected to the output plug to check that
the unit is in working order. Note that the heater
circuit of VS should have been wired and tested
—pins 4/5, and 9 (see * Wiring and progressive
testing” on page 1106 of the April issuc).

Mounting the Components
N

The variable condenser is mounted to one side
of the chassis, on top, as in Fig. 9. The condenser
must open in such a way that it will not foul the
coils to be mounted later. Any type of condenser
with air spacing is suitable provided it is not too
large for the available space. When mounted,
check with a meter or torch bulb and battery that
the fixed (stator) vanes are not shorted to the
moving vanes at any part of their travel.

i Tag =
Output

. 0
i S R27 i ”—'

A AN A
7T

To C9
(Modulatxon)? R2
1 33

—Jdig---

|
ﬂ

"y
g3

1 SOpF
oS8 Y - 1050 == |
- ‘ |"" e Ws,cl ‘59 \ —
, | [ | SRR \\ I
% L"I'-l—rl I lF R L L L 71&9

Fig. 7.—The circuit of the R.F. generator.

THE P.W.

ADDING THE R.F. GENERATOR TO
THE AUDIO MODULATOR UNIT

-

Making the Coils

The type of former required is shown in Fig. 8.
All windings are carried out with 32s.w.g. copper
wire, enamelled and new. Salvaged wire is un-
suitable and must not be used. As each coil is com-
pleted, the turns are fixed with polystyrene cement.

Winding L4 (Fig. 8)

Leave about a foot of wire to spare and fasten
it temporarily by one of the holes at the buase
(these are not used for connections) and wind on
eight turns exactly, side by side starting almost at
the bottom of the former. Now streich the wire
out for about 4in. and double it back again, apd
twist it together tightly near the coil. Now con-
tinue to wind another eight turns in the same
direction. Then, wind the wire round a few more
times about }in. further up the former. Now fix
the winding with cement and allow it to dry
overnight; then remove the extra turns.

Winding L3

This is carried out in the same way as L4 but 40
turns are wound on, side by side, each side of the
centre tap (see Fig. 8).

Winding L2

This coil has more turns ‘than L4 and L3 and
the winding technique is therefore different. The
turns. of this coil (and those of L 1) are not wound
side by side but in a manner known as * pile
winding . Coil L2 consists of 200 turns with a
centre tap. Each half of the winding is wound over
a length of $in. When winding the two parts of
this coil, wind more turns in the centre of each
$in. length than at the ends—as shown clearly in
Fig. 8. As in the case of L3 and L4, the two
halves of the winding must be wound in the same
direction; the second half forms a continuation of
the first.

When winding is completed, cement the turns
together as for L3 and L4.

Winding LI

Mark the former about lin. up from the bottom
and proceed as for L2 but wind on 460 turns either
side of the tap. Cement as before.

WWW . americanradiohistorv.com
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Continuity Check

Scrape the enamel from the ends
E and G of each coil and test them
for continuity using a meter or
battery and lamp. The battery
voltage will have to be greater in
the case of L1 as the resistance of
the wire is fairly high.

The R.F. range switch is fitted
as indicated in Fig. 10 with VR4
underneath it. These, however, are
not used until later. The coils are
now made up (Fig. 8) and L1 is
mounted in position as shown in
Fig. 9. To do this, two small screws
are used from underneath. The
coil positions are not unduly
critical.

Wiring the Osciliator Stage

The completed circuit is shown
in Fig. 7. Feedback is via the
cathode and grid, and the tuned
circuit is L1. 2, 3 or 4. The values
of C20 and R27 will give good
results from 150kc/s to 20Mc/s

NAL GEI

By E. V. King
(Continued from page 1109 of the April issue)

E RATOE{

COMPONENTS LIST
(to be added to Chassis No. 2)
Additional parts
C9 47pF (formerly' 500pF)
RIl IM IW (formerly 100k)
Valve (V2) is already fitted (ECC8I)
Switch
S$8/R R.F. range switch: two-pole, four-way
rotary type
Coils
L1, 2, 3, 4, are made up on formers as shown
in Fig. 8. 1Ib of 32s.w.g. enamelled copper
wire will be required. The four formers
required are 2% to 2Lin. long and lin. in
diameter. No cores are required
Yariable condenser (VCI), 500pF max., air
spaced. Single gang—any type which is small
and the blades of which do not foul the coil
formers when mounted as indicated (Fig. 9)
R26 330k 1W
R27 47k 1w
CI9 mica or ceramic 50pF
C20 mica or ceramic 50pF
C2l mica or ceramic 100pF

and should not be altered. If low emission valves
are used the value of R26 may have to be reduced.
It should always be as high as possible or the
oscillations tend to be distorted (not pure sine
waves).

Unsolder R11 from the output socket (see
Fig. 6 last month) and leave it “in the air” for
now. Refer to Fig. 10 and note that only additional
wiring is shown for clarity. Wire C21 from pin 1
(valve V2b) to chassis, and from the same tag,
R26 to the unused tag on the tag strip tag 3—
eventually it will be connected to tag 3 of the

How the Range 4  Range 3 Range 2 Range 1
coils are 20Mck TM 2*5Mes 7TOOKc/s
wound to to 10 to
and tapped 4Mgy/s 2Mc¢ss 600KCc/s 150Ke/s
LA . W—" —
| ] |
| |
CI I 2 ! : £ 460
LY ‘ | E - 100t t
Q\D K | | - ¥ 1 l
8 . ' X1
Q}fﬁb Bt £ 40t o j 100t W
E 8
/ § K =K ! | 46’0
f{ ‘ 8t 401 ] |
3 it
1] | { (== I
L4 L3 L2 Li
16 turns 8O turns 200 turns 920 turrs
32swg 32swg 32sw3 32swg
touching touching random two- randorn two=
pile winging piie winding

Fig. 8.—The coil winding details.
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power unit. Solder R27 and
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C20 to pin 2 and join them
together at the other ends.

The coil L1 is now wired as
follows and not as in Fig. 10—
note'that the switch is not wired
at all yet. Slip sleeving over the
top lead (G) and wire it to the
junction of the grid condenser
and leak (R27, C20); then
verify that three wires are
soldered together at this point.
Take the bottom lead of the
coil (E) and solder it directly
to the top of the chassis. Sleev-
ing is not essential here, Clean
the tap on the coil, tin the
wires and solder an insulated
wire to them which is then con-
nected to pin 3 of the valve
being wired. Make sure that
both leads at the tap were
tinned and soldered together.

ow solder a temporary
condenser of 50 to SO0pF
from the junction of R27, C20,
L1 to chassis.

Testing for Oscillation

Connect the unit to the power
pack and wire a milliammeter
in the lead from tag 3 of the
power pack to tag 3 of this unit.
Switch on, and the current
reading should be about
0-7mA. Now using an insulated
screwdriver, short the junction
of R27, C20 and G of the coil to earth. The anode
current will now rise by a’value of 0-01 or 0:02mA
to give a reading greater than before, if the valve is
oscillating. If the current does not alter, the unit
is not working and the fault must be investigated.
If no meter is available then you must assume for
the time being that the unit is oscillating.

Varying the Frequency of Oscillation

The unit will be oscillating at a frequency of
about 700kc/s if the temporary condenser fitted
is only 50pF or at about 150kc/s if it is S00pF.
Remove the temporary condenser and then con-

-
~.

e
B

>
[}

Y 220k

L]

]

Red Blk Red

. -

: Diode 2uF

& Red Spot
c:; _z Transistor

;G 7-

(;:: S5Q0pF

Ex Trimmer

<N

s

o

_‘—_E'

’ ‘Aerial coil (when fitted A2is not used)

Fig. 11.—The circuit of a crystal diode receiver
suitable for testing the R.F. section.

Output
Socket

Tags marked MC are earthing
connections to chassis

End bent down to clarity wiring—"|

Ervey

Socket

Fig. 9 (left).—Above-chassis layout of the R.F. generator—the audio

modulator section is not shown wired.
Fig. 10 (right).—The underchassis wiring.

nect the stator vanes of VCI1 (already tested)
through a hole in the chassis (using insulated
wire) to the junction of R27, C20 and G of LI.
Four wires are now joined at this position. VC1
is now tuning the inductance L1 and the frequency
of oscillation will be variable from about 150kc/s
to 600kc/s.

Second Check

A meter is wired as previously described in the
H.T. lead to tag 3 of the power unit. Verify that
in all positions of VCI there is the required rise
in anode current ‘when G of coil is shorted to
earth as before. Verify that the actual increase in
current is more when the condenser is fully closed
(about 0-06mA rise on shorting G) than when it is
fully out (about 0:01 or 0-02mA rise on shorting
G). Also, as the vanes are moved from the open
position to the cldsed position the current drawn
by the valve falls from about 0-77mA to 0-72mA.

. The actual current drawn does not matter, but the
fact that it falls as the vanes are moved in does
show that the valvé is oscillating.

Modulating the R.F. Wave

The resistor R11 which was disconnected earlier
may now be wired to pin 2 of V2 as indicated in
Fig. 10. Note carefully that the values of R11 and
and C9 have to be changed to those given in the
list of components on page 25. .

Condenser C19 must now be wired from pin 1
of V2 to the. output socket (see Fig. 10).
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www.americanradiohistory.com

May, 1961

Testing the Modulation

Preliminary tests may be made by connecting
’phones to the output socket. With S3 switched on
(Fig. 4 last month), the modulation note should be
heard faintly independent of the position of the
variable condenser. However, if the R.F. section
is not oscillating, no mixing will occur. but the
note will still be audible, the valve acting as an
amplifier. Further tests follow.

Testing on a Receiver

Use any TRF receiver which will receive long
waves. A superhet is not really suitable as
spurious oscillations will make tests very difficult.
If a TRF receiver is not available then a small
and cheap transistor/diode receiver can be made up
quickly. Selectivity is not important at this stage
and long waves only are required. A dual coil
could be fitted for testing other ranges of the
oscillator.

The circuit of a suitable receiver is shown in
Fig. 11. A suitable layout is shown in Fig. 12.

Parts for the diode receiver
This is so simple that no constructional details
are given. Parts for the receiver of Figs. 11 and
12 are as follows:
Coil in prototype—Wearite PAl (any long wave
aerial coil will suit)
Trimmer—1750 or 500pF
Transistor—Red spot or yellow [green
Diode—*‘surplus’’ type
Coupiing condenser—About 2 uF, above 6VW
One 220k LW resistor and one of 1000 if low
resistance phones are used. Leave out Rp with
high resistance phones
Aerial—Preferably outside, and over 50ft.
Battery—Torch or cycle lamp type

Ty

The crystal aiode receiver—constructed on a paxolin chassis.
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Perspex
= o .
2‘/4 x l‘/4 x ‘/8

* Coil Unit
type PA1

~—~Red

SO0pF
Trimmer

To Battery ‘At ot Figll

Fig. 12 (above).—Layout of the crystal diode receiver.

(The collector of the iransistor is indicated either by a

spot of paint near to it or by wider spacing from the

middle wire, which is the base. The remaining wire is
the em‘tter.

Fig. 13 (befow).—The interconnections required for
the testing of the generator.

Ca, if required is 10-50p= M‘;&,
and Cc is about 20pF. k
Cc
Chassis No2 Chassis_Nat
3 - A
- RE .4 .3 -
Transistor = and ~ Pawer
Diodz Mod. Unit
Receiver e Unit 2 2
Phones 1 1
— Earth

The units are wired as shown in
Fig. 13 for the test. If an ordinary
receiver is used the wiring is the
same. If the receiver is sensitive
then the aerial need only be short,
if insensitive it must be long. Ca
may be necessary for reasonable
selectivity if a long aerial is used
on very simple receivers.

Only sufficient power is required
from the aerial for the long wave
Light Programme to be heard very
faintly. Any other Long Wave
Station may be used if Droitwich
reception is poor, e.g. Paris on
128kc/s.

Testing Procedure

Tune the receiver to L.W. Light
Programme (200kc/s). Connect as
shown in Fig. 13. If an A.C./D.C.
receiver is used the receiver itself
must not be earthed.

(Continued on page 47)
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Add-in B.F.O.
| Unit

A SIMPLE ONE-VALVE STAGE

j By J. Barrat
N the uvsual type of superhet C.W. Morse

is not audible, as a beat frequency oscillator is
necessary for C.W. reception. Such an oscillator
is always provided in a communications receiver,
but is not normally fitted in ordinary all-wave
or similar receivers. A beat frequency oscillator
can, however, be added, and the B.F.O. described
here is for this purpose.

A C.W. signal is an unmodulated radio-
frequency wave. After detection, it does not in
itself produce any audible tone, though it may be
manifest as a rapid, intermittent clicking. The
C.W. signal, as obtained from the receiver inter-
mediate frequency stage, will be at intermediate
frequency. The B.F.O. is tuned a little to one side
of this frequency, and its output is mixed with the
C.W. signal. As a result, an audio tone is produced
when the C.W. is present.

As example, assume the receiver 1.F. is 465kc/s.
If the B.F.O. is tuned to 466kc/s, the frequency
differerice will be lkc/s, or 1.000 cycles per
second, so an audio note of this frequency will be
heard. The B.F.O. might equally well be tuned to
46’4k‘c/(s, In practice, the B.F.O. stage is usually
tunablé over a narrow band. This allows the
aud{o note to be adjusted at will, and sometimes
allows better reading through interference.

May, 1961

Power Supbplies

The unit described uses a 6BA6, but any .
miniature octal-based or other H.F. pentode wiil
be satisfactory. A triode can also be used instead,
it to hand. This valve requires 6-3V at 0-3A for
its heater, and this is drawn from the ‘receiver
heater circuit. In some receivers, heaters may be
fed from a centre-tapped transformer. If this is so,
take pin 3 to the other side of the heater circuit,
instead of to chassis.

The extra heater current should normally be
available without difficulty. If the B.F.O. will oniy
be used very occasionally, a switch may be
included in the heater circuit. But it is usual to
leave the B.F.O. stage heater permanently in

ho\o->
KT+
47k

cs-—f—’
& s00pF [ 1o DOT

68A6 ¢ Stage

(O pF

To
Receiver
chassis

Fig. |.—The B.F.0. stage circuit diagram.

circuit, so that the B.F.O. can be switched on at
once by means of the H.T. switch shown.

With A.C./D.C. sets having heaters in series,
the B.F.O. valve heater must be of the same
current rating as other heaters.

The small H.T. current required also comes
from the receiver. If the H.T. line voltage, or
supply point, is over
200 or so, the 47k To
anode resistor can be  Cathode
increased to 100k.

Cl is a panel
operated trimmer, to
modify the note, and
select upper or lower
beat frequencies. A
value of about 25pF
to 50pF is generally
satisfactory. If the
B.F.O. cannot be
mounted near the
receiver panel, this
condenser is operated
through an extension
spindle. C2 is fixed,
and allows the B.F.O.
coil to tune to the
receiver intermediate

To 100pF
and 47k

Original
coil

Fig. 2.—The windings on the
8.F.0. coil.
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frequency when C1 is about half closed. C3 in
Fig. 1 is a very small capacity, formed by looping
an insulated lead round the anode connection.

B.F.O. Coil

Any coil tunable to the receiver L.F. is suitable.
This may be from a disused l.F. transformer, or
may be an ordinary aerial or oscillator coil which
will tune to the intermediate frequency. A coil
with an adjustable core is handy, as this allows
easy setting of the frequency.

The B.F.O. coil has a few extra turns added, as

in Fig. 2. The end of this
additional winding goes to
chassis. The junction of the

original winding and additional
winding forms the cathode tap
B. The extra turns must be in
the same direction as those on
the original coil, and about 4
turns will generally be satis-
factory. If the coil has aerial
couplings or other windings,
these are ignored.

Many receivers have an LF.
of about 465kc/s. This is about
645m. Some  medium-wave
coils will reach this, with a
500pF condenser for C2 which
should be a silver mica con-
denser. For a coil with more
turns, or an I.F. transformer
winding, C2 will be less than
S00pF. If the LF. transformer
winding were intended for the
same frequency as the receiver,
the fixed condenser already fit-
ted will, of course, be correct.

e

B.F.O. Layout

Fig. 3 shows the unit built
ppon a chassis 4in. x 2in. x 14in.

Insulated
anchor tag

PRACTICAL WIRELESS

Above is shown the under-chassis wiring—details of which are given

™ Coil

29

stage” is taken to the detector diode. It should
be noted particularly that a very strong signal
from the B.F.O. is nor wanted. as this will reduce
sensitivity. Coupling may, therefore, be quite
loose. For C3, a 1 or 2-turn loop should do.
Coupling may be sutficient if the lead to the
DDT stage is similarly loopad round the detector
diode connection. This depends on the receiver
circuit, and H.T. voltage used with the B.F.O.
To adjust initially, tune in any ordinary

programme on the receiver. Switch the B.F.O. on,
and adjust Cl, or the coil core, or both, until an

S

in

Fig. 3 (below)—of the prototype unit.

Tags marked MC denote ‘earthing’
connections 1o chassis

The coil can be mounted on
the top., back, or either side
runner, so that it can be reached
easily when the unit is installed
in the receiver.

A chassis this size can be

Twisted lead forming C3

500pF

made by bending 14in. flanges
on a piece of aluminium 7in. x
Sin. Leave extra to form flanges
to bolt to the receiver chassis,
or use small angle brackets for
this. The side plates of the unit

are then 4in. x liin. When 1
completed and fixed to the \=

chassis, the whole is screened.

1 (%)
[ A

il #1IMC.

J

“EBA6 47k 1OOpF

This is recommended, or har-
monics of the B.F.O. frequency
will be heard at multiples of
about 464kc/s or 466kc/s.

HT+ via
Switch

Connections

Wiring should be reasonably short and direct.
Leads are provided as in Fig. 3, to connect to
the receiver power circuits. The most suitable
position for the unit is near the double-diode-
triode stage of the receiver.

The unit should be tested before permanently
bolting it in place. The lead marked “to DDT

To DDT

Chassis is HT~
and Heater return

603V
Heater

Stage

audio oscillation is heard. If possible, adjust the
coil core so that zero beat comes with Cl about
half closed. If this is not possible, the value of
C2 may need changing.

A fairly weak signal should then be tuned in,
and the coupling into the DDT stage modified for
maximum results. This coupling is. not critical,

(Continued on page 47)
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-, Servi cing All-Dry and
"Mains/Battery Portables

A FAULT-FINDING GUIDE

KASICALLY there is virtually no difference
between servicing “all-dry” and “mains/battery”
portables and standard mains-operated receivers.
Nevertheless, portables require extra care during
the course of servicing to avoid damaging the
relatively delicate valve filaments. Moreover,
they also tend to develop faults which are only
characteristic to receivers using 1:4V valves.

All-dry Receivers

The circuit diagram of a typical all-dry receiver
is given in Fig. 1. This uses four valves in a
conventional superhet circuit. V1 is the frequency-
changer, V2 the LLF. amplifier, V3 the detector and
A.F. amplifier and V4 the output valve. In this
particular receiver the valves are of the very low
consumption type.

The current range of 1-4V valves show a major
advance over the former ranges. They employ
the B7G base, and have filament consumptions as
low as 25mA at 14V. These valves are used
extensively in present-day valve portables, and
owing to their low filament power can work on
batteries at least half the capacity (and size) of
those required in the older portable. The filaments

N

By G. J. King

are connected either in series or parallel,
requiring a 7-5V or 1-5V L.T. battery, and in the
circuit of Fig. 1 the filaments are all connected in
parallel. The output valve, V4, will be seen to
have a tapped filament. When the battery is con-
nected across each section, as the ‘circuit shows,
the consumption of that particular valve is 50mA.
However, if the two sections were connected in
series (ignoring the tap), it would then take 25mA
at 2:8V. The series method is invariably adopted
in mains/battery versions. These very low con-
sumption valves are designated DK96, DF96,
DAF96, DL96, etc. In spite of the filament power
difference  between the various 14V  valves
there is hardly any difference in circuit
design among receivers using the different valves.
One practical difference, however, is that in most
modern receivers a ferrite rod aerial is used instead
of the frame aerial of earlier receivers.

No Signais

This is a common symptom with this type of
set. The first action should be to establish whether
the circuits appear to be “live”. One way of
doing this is to hold an ear close to the loud-

COMPONENTS LIST for Fig. |

: Resistors
‘Rl 27k R6 IM
R2 33k R7 '4IM
* R3 33k R8 6-8M
R4 22M R9 22M
R5 4IM RI0O 5600
VRI IM potentiometer log-law with D.P.
switch
. Capacitors
. €I 100pF Cll 65pF
C2-  [00pF Ci2 65pF
-C3  65pF Ci3 200pF
C4  65pF Ci4 0-00! uF
C5  532pF Ci5 0-05uF
"Cé6  200pF Cié6 200pF
“CT  280pF CIi7 0-0f uF
| €8  0-05uF Ci8 2uF
-+ C9  0-05uF or | uF
Cl0 0-1uF
Inductors

LI MW, Frame Aerial
L.W. Frame Aerial
M.W. Loading Coil

L4 L.W. Loading Coil
LS

Ls {M-W. Oscillator Coil
":; L.W. Oscillator Coil
30 Ist I.F. Transformer

H 1’, 2nd L.F. Transformer

LI3  Aerial Coupling

Miscellaneous
SI  Wavechange Switch
Tl Qutput Transformer

Variable Capacitors
TCI\ 4-70pF Two Bank
TC2 [ Squash Plate Trimmers
TC3 528pF Swing Two Gang
TC4\ 4-70pF Two Bank
TCS5 J Squash Plate Trimmers

Valves
Vi Muilard DK96 V3 Mullard DAF96
V2 Mullard DF96 V4 Mullard DL96

Table 1.—The list of components for the receiver in Fig. 1.
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speaker and gently tap the DAF91 or DAF96, etc.,
valve. This is always slightly microphonic, and if
a ringing sound can be heard the A.F. and output
sections are in order. Alternatively, if the volume
control causes slight crackling when operated, the
same applies.

If the set uses a 7-5V L.T. battery, indicating
that the filaments are connected in series, then a
positive result from the above test would indicate
that the filaments of the first two valves are also
in order. However, if a 1-5V battery is used, in
spite of the A.F. and output stages being in order,
the filament of either the frequency changer or L.F.
amplifier valve may be open-circuit. An open-
circuit filament in one or more valves would not
affect the operation of the other valves in a
parallel-connected filament circuit, but this, of
course, does not follow in a series-connected
filament circuit.

PRACTICAL WIRELESS
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condition, it may be found to operate only at the
extreme end of the dial or on one waveband only,
usually medium-wave.

These troubles are aggravated, however, by a
low emission frequency-changer valve. This fault
also makes it necessary to replace the L.T. battery
before it is completely exhausted, since the oscilla-
tor may fail due to the low emission valve when
the L.T. drops to about 1-3V, whereas with a
normal valve the set may continue working with
the L.T. down to about 1:1V.

Low Volume and Distortion

There are three components which are prone to
cause trouble if they develop a fault. Referring
to the circuit of Fig. 1, these are R6, R7 and C17.
R6, which is in the region of 1M, is rather difficult
to check on an ordinary medium resistance test-
meter in terms of measuring the voltage at V3
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Fig. 1.—The circuit diagram of d_typical all-dry battery portable.

The filament is connected across pins 1 and 7
on B7G type valves, and can be checked easily
by connecting an ohmmeter across the pins. A
low resistance ohmmeter, however, must never be
used for this test, as the current in the ohmmeter
circuit may exceed 25mA and thus either overrun
or open-circuit the filament of the valve under
test. If in any doubt, it is desirable to take the
suspect valves to a dealer for testing.

If all the valves are in order and the set appears
to be “live” but will not pick up stations, the
most likely cause of the trouble is failure of the

* local oscillator associated with the DK-type valve
(frequency changer). In most cases insufficient L.T.
voltage is the primary trouble. - 1f the L.T. battery
is tested off-load with a high resistance voltmeter
or multimeter it may well indicate the full 1-5V,
but on-load it may be well below this value. It is
essential, therefore, always to measure battery
voltages when the batteries are connected to the
set and with the set switched on.

Some all-dry portables will operate with the L.T.
voltage as low as 1'1V, but others cease operating
when the on-load L.T. is around the 1:3V figure.
Another symptom of low L.T. voltage is that the
set may operate satisfactorily for about five or ten
minutes and then suddenly cut off. Under this

anode, owing to the loading effect of the meter
across the high resistance. The same applies to
the screen feed resistor, R7, and in both of these
cases only a very low voltage is indicated, even if
the resistors are in order. With some meters no
reading at all will be obtained at the screen grid
of V3, since R7 may be as high as 4-7M. 1If in
any doubt, it definitely pays to check these resistors
by substitution.

The coupling capacitor C17 may leak slightly
and reflect a small positive potential on the control
grid of the output valve V4. This cannot usually
be measured, again owing to the very high
associated resistances involved, but even an
apparently negligible leak in this component
causes severe distortion and low volume. ‘This
fault also causes a higher than normal H.T. current
in the output valve, which not only ruins the valve
after a while, but also causes the H.T. battery to
be discharged quicker than it should. I

Mains Battery Receivers

Fig. 2 shows the circuit diagram of a typical
mains /battery portable (the Double Decca). Apart
from the mains power pack and switching arrange-
ments, it will be seen that the basic circuit is rather
like its battery-only counterpart. The troubles
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which have already been described apply also to
‘the mains/battery type portable, but in addition
other troubles often occur which are associated
with the mains H.T. supply. . .,
! sWhen switched to *“mains”, switch S6 directs
the power supply to the H.T./L.T. rectifier; switch
S5.picks up the rectified voltage, via the required
tapping on the voltage dropper, R13/14/15, and
directs it to the H.T. line; switch S7 switches the
series-connected valve filaments also across the
H.T. supply, via the filament dropping resistor
R12. The switch sections are, of course, ganged.
This arrangement of operating the valve fila-
ments from the H.T. supply, via a dropping
resistor, is common practice, though on certain

May, 1961

should be an immediate suspect, especially if the
'set has been operating correctly for a considerable
period bgfore the fault develops. An approximate
measurement of the H.T. voltage may not reveal
the trouble, but if the rectifier is at fault. the
voltage across each valve filament will be below
the required 1-4V. '

This trouble is aggravated if the power supply
voltage falls, as it does in many areas these days
of heavy mains demands. A contribitory factor
is also a low emission frequency changer valve, as
has already been discussed under battery receivers.

In order to enhance the filament voltage distri-
bution, resistors are sometimes connected in
Such a resistor is R18

parallel with the filaments.

TO HT
SS! BATTERY
MAINS = 2

.| 1 BATTERY

FF

==
]
ke
R < RSA
w110 _J-—'r'r"r'\"i'\

fFig. 2.—Circuit diagram of a mains/battery portable.

reeeivers a separate -L.T. power pack is. provided,
\including -a small transformer and rectifier. The
; rectifier is, therefore, called upon not only to
supply H.T. power, but also filament power, and
the total can add up to almost 100mA.

The most critical part of the circuit is the
filament chain, for if the current is less than, or in
excess of, the filament rating of the valves, each
“filament will either have too little or tob much
voltage across it. Insufficient voltage will give low
volume and possibly prevent the local oscillator
from working, while too great a voltage will ruin
the valves and prevent them from operating when
narmal voltage is restored. At this stage it should
be: carefully noted that once the filament of the
all“dry type of valve is overrun, the valve might
“just as well be thrown away, for it will never

¢ Operate again under correct conditions. Thus, when
. servicing, extreme care should be taken not to short
1 eat_the filament dropper or by-pass part of the
- filameént circuit. The receiver. should also be
-+ adjusted carefully to suit the applied mains voltage.
. In the event of the set suddenly cutting out after
“operating for, say, an hour or so, the H.T. rectifier

in Fig. 2. These should never be removed or
changed in value in order to obtain a greater
voltage across a filament. If the voltage differs
between each filament, and the filament resistors
are of correct value, then one or more of the valves
may have been overrun at some timé causing an
alteration in filament resistance.

Hum and Distortion

Adequate smoothing is essential in order to
eliminate mains ripple from the H.T. and L.T.
lines, and this is’ accomplished by the use of
relatively low voltage, high capacitance electro-
lytic capacitors. Excessive hum accompanied by
distortion should. therefore, first lead to a check
of these components, not forgétting those in the
L.T. circuit. .

Finally, a word of warning,.as the chassis is
connected direct to one side of the mains supply
on most madins/battery portables, care must be
taken when rhaking tests with the set connected
to the supply. It is desirable first to check the
chassis with a neon bulb to make sure that it is
connected to the neutral of the supply. -
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BRAND NEW AM/FM (V.H.F.) RADIOGRAM CHASSIS AT £14 (Carriage paid)

Tapped Input 200-225 v. and 226-250 v. A.C. ONLY.

Chassis size 15 x 81 x 5¢in. high. New manutacture, 12 mths, guarantee.
Dial 14} x 4in. in black and gold.

Pick-up. Extension Speaker. Ae., E., hd Dipole Sockets. Five ‘‘piano”’
push buttons—OFF L.W., M.W., F.M. and Gram, Aligned and tested.
With all valves and O.P. Transformer. Tone Control Fitted.

Covers 1,000—1.900 M. ; 200-500 M. ; 88-98 Mc/s.

Valves EZ80 rect., ECH81, EF89, EABC80. EL84, ECC85.

Speaker and Cabinet to fit chassis (table maodel). 47/6 (poct 3/6).

10 x 6in. ELLIPTICAL SPEAKER. 20/-, t0 purchasers of this chassis.
TERMS:—(Chassis) £5.10.0 down and 6 Monthly Payments of 30/« or
with Cabinet and Speaker £5.17.0 down and 7 Monthly Payments 32/-.

BATTERY ELL\HNATOR. For 4 Low Consumption Valves
(96 range). 90 v. 15 mA, and 1.4 v. 125 mA. 42/8 (2/5 post). 200-250 v
A.C. Size 51 x 3! x 2in. Also for 250 mA, 1.4 V. and 50 v. 15 mA at
same price.

THE “CABY”
TEST METERS

Prices include Test Prods,
Batteries, Instruction Book.
Also measure dB. Accuracy:
A.C., 3 per cent. D.C., 2 per cent.

a0 £4.17.6
B £6.10.0

Am—zK ohms/v on A.C. and D.C. volts (10, 50, 250, and
1000 v.); and 1M ohms; } mA, 25 mA and 250 mA. D.C. Size.
5} x 3§ x uln. Welght 17 oz.

B-20—10K ohmslv. on 0.5 v. and 2.5 v.; 4K ohms/v. on 10, 50, 250
500 and 000 v.. A.C. and D.C. Resistance, 2K, 200K., 2 M and 20M

urrenc 100 MicroA. 2.5 mA, 25 mA, 250mA. Size:
5! b3 J! x 2Hn Welght, 24 oz.

3-VALVE AMPLIFIER(INC.
RECT.). 4 watts. Valves ECC83, EL#84,
and EZ80. Controls, volume, bass and
treble. On/Off switch. (Chassis size
64 x 3 x 2}in.) 64in, round or 7 x 4in.
elliptical speaker. Not suitable for
microphone input, A.C. only.

75/- (3/- p. & p.)

TAPE RECORDER FOR ONLY_£17.17.0
(10/- carriage)

A QUALITY ARTICLE.
Valves EZ80, ECC83. ECLS82,
DM70. Acos Crystal ‘‘mike”,
850ft. Tape and extra spool
3lin./sec. Mike a Radlo
inputs; Vol. on/off tone,
Ext. L.S. and Monitor, Fast
forward and reverse. Cannot
be accidentally erased Mastc
Eye Indicator 4in.
Speaker. Cablnet, 14 x 104 x

Supplled complecely built
and in cabinet.

B.S.R. “MONARDECK"” TAPE DECK SINGLE SPEED. Our
price only £7.2.68 (5/6 carr.). 850 ft. first grade tape 5lin. plastic
spool. 16/-, post 1/-.

P‘LI-LTROLYTKS ALL 275 v. 100+200mF,  5/- 100-400mF,
7/8; 100-400-32mF. . 8]6: 200-200-200mF, 9/-; 32-32mF. 3/~ 60-250mF,
5/-. Please add Postage 9d. for 1; 176 for 3: 6 post free.

f\l:“’ WAXED TUBULARS, 350 v, or above, 0.001, 0 002 0.0005,
1, 0.02, 0.05, 0.1, 0.25, 0.5 mF, Total 21 for 4/6, post

GLADST"NE RADIO 554 HiGH STREET, GAMBERLEY, SURREY.

WIT] UT l]\ThllFFRENCE
Fully bull V.H.F./F.M. Set for
\| £8.8.0 (3/- post). Covers 88-95 Mc/sec.
Wired, aligned and tested. Mullard
permeability tuner and 4_ valves
(ECC85, ECL82 and two EFS1),

Cheap room dipole, 10/-.
if 300 twin feeder d. ¥

Avaflable as sel(-powered tuner
chassis at £7.13.0. Carriage paid.

GRAMOPHONE
AMPLIFIER with 51n.
SPEAKER. Baffle 12} x
6in, EZ40 and EL41, ’I‘one
and Volume. On/Of
switch, Knobs.
Ready to play. Useful
tor Stereo.

ONLY 63/-, post 3/-

AUTOMATIC RECORD
CHANGERS COLLARO
CONQUEST with manual play
also. 4-speed, A.C. mains 200-
250 v., see illus.

£7.10.0 ¢/-P. & P)

B.S.R. UAS 4-speed auto-
changer., £6.10.0 (5/- carr.)
UAM, £7.10.0 (5/- carr.).

AllwithCrystal Turnover Head.

PUSH-PULL AMPLIFIER £4.15.0 ; &%,

Brand new 200-240 A.C.
mains. Bass, treble and vol.
controls _on ying panel.
Valves EZ80, ECC83 and
2-EL84 giving full 8 w, Chas-
sis 12 x 3¢ x 3¥in. With o.p.
trans. for 2-3 ohm speaker,
Suttable for Crystai Mike
Input. Stereo Version same
size £4.15.0 (P. & P. 3/-).

TWO-TONE BROWN RECORD PLAYER CABINET (with

Motor Board for Autochanger) and Gramophone Amplifier to fit

Cabinet for £5.5.0 (5/- carr.). Slze 17 x 16 x 8}in. Brand New.
BSR'UAS autochanger to ﬂtee,lo.o (extra carriage 2/6).

COLLARO STUDIO TAPE TRANSCRIPTOR. 3 MOTORS,

3 SPEED. Push Button Controls wlch tape and spool. £12.15.0
(10/- carr.).

ALL ITEMS GUARANTEED 12 MONTHS—B.V.A, VALVES
3 MONTHS

Send 6d. (stamps will do) for 20 p. {llustrated catalogue. All New
Goods. Delivered by return. Terms:—One-third down and balance
plus 7/8 in four equal monthly payments. Postage with down
payment (C.0.D. 2/~ extra).

SEE SPECIAL TERMS FOR A.M./F.M.CHASSIS.

Posted Orders to Camberley Please.

Tel. 22791

Also at 247 New Road, Portsmouth, Hants, and 56 Stokes Croft, Bristol 1.

Camberley closed Saturdays.

Portsmouth and Bristol closed Wednesdays.

g
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Transistor Record Player

CAN BE
BUILT
FOR

£9.19.6

Carr. free

8 v. operation. For all L.P. and stan-

dard records. All components avail-

able separately.

AMPLIFIER. 300 milliwatts push-

pull output, using twouOC’ll an ktw_lo
e Yry 1

CT2 tr: .

78/6. Knobs, 3/6 extra,
LOUDSIPEFAKER. 30 ohms, 7 x 4in.
elliptical, matched to Amplifier, 25/-.
3-SPEED TURNTABLE. 8 v,, com-
plete with t.o. ¢rystal cartridge and
two sapphire stvli. 78/6.
CARRYING CASE, smart two-tone

[ Printed circuit construction, all components

finish, 17 x 14 x 5iin. High. 49/6.
Batteries extra.

SPECIAL OFFER !

SUPERB 6-TRANSISTOR
S/HET TABLE RADIO

THE “KINEMATIX”’
STEREO BALANCE
METER UNIT

CAN BE BUILT £9.15.0
COMPLETE FOR pius 4/6 p.&p.

of highest quality. Uses 6 Mullard matched
transistors, 1 diode, two OC81 valves in push-
pull, giving 1 watt undistorted output. LF.
470 Kc/s. Medium and long wavebands. Fer-
rite rod internal aerial, high flux 7 x 4in. Loud-
speaker. Cabinet with first quality walnut l
veneer finish and gold embellishments. Size:

18 x 8} x 5in. deep.

Circuit diagram and full data supplied. Every
component available separately. |

No more guessing! Perfect balance in
seconds. Brand new U.S.A. import sup-
pPlied with full operating instructions.
Suitable for use with all hi-fi stereo-
Phonic amplifiers. Enables vou to I‘e-
create the stereo effect in any particular

area of the room, Smart polished wood
| Cabinet, 64 x 3% x 4in. LIST PRICE £7.7.0.

LASKY’S PRICE 67/6
Post £/8

LASKY'S CAR RADIO 12v. operation.

Transistor output. Medium and long waves. £ mall size will
fit any car. Builld and install now for Summer pleasure.

Can be built complete with Speaker for £9 |9 6
Instruction booklet 2/6 (refunded if you * ¢
). plus 3/6 p. & p.

P ¥ order).
207 EDGWARE ROAD, LONDON, W.2, 42 TOTTENHAM COURT ROAD, W.I.
MUSeum 2605.

PADdington 3271/2.
Mail Orders to Dept. P.W., Edgware Road.

BOTH OPEN ALL DAY SAT. karly Closing Thurs,

PEMBRIDGE

= COLLEGE
OF ELECTRONICS
offers training in
RADIO

TELEVISION

ATTENDING COURSE

Full-time One Year Course in Radio and Television.
College course in basic principles for prospective servicing
engineers.

"Next course commences 18th April, 1961.

-This course is recognised by the Radio Trades Examination
B_oard; (R,T.E.B.) for the new Servicing Certificate examina-
tions. ..

THE

HOME STUDY COURSES
A. Radio and Television Servicing

(1) Introductory course.

(2) Basic course covering R.T.E.B. Intermediate Radio

and Television Servicing Certificate examination.

B. Courses in Radio, Telecommunications and Mathe-
matics up to City and Guilds Telecommunication Tech-
nicians’ Final Certificate.

For details, write to:
The Principal, P.10

THE PEMBRIDGE COLLEGE
OF ELECTRONICS

34a Hereford Road, London, W.2
PCI2
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Aerial Design

RECENTLY visited a country district and saw

something which reminded me of the very early

days of broadcasting, and awakened in my
mind a problem which has worried me for some
time. Attached to the roof of a house was what at
first sight appeared to be a home-made sweep’s
brush. attached to the outside of a chimney. |
looked closer, and sure enough it was one of those
aerials which was all too familiar in the early days,
made up of a number of lengths of the stranded
copper wire which were known as 7/22s, soldered
to a small ring and attached to the end of a down-
lead. It brought back memories of many novel
aerial designs which were not only published in
the early issues of this and other magazines, but
which were used successfully and which had many
fantastic claims made for them.

There was the type made from a length of wire,
similar to an ordinary inverted “L " aerial, and
hanging on to it, were small clusters of short wire,
at intervals of 18in. or so. Then there was the
aerial made from two hoops (about 2ft in diameter)
supported on a pole. with the aerial attached firmly
to one hoop and then run up and down round the
hoops. No doubt some of the
older readers can remember others.
but they all had one good feature
—they gave improved results at
that time. Valves were, of course,
not so efficient as they are to-day,
and it was common to use a two
or three valve set and receive over
remarkable distances. The air was
clearer. of course, and there were
not so many stations, so that
selectivity did not have to be 30
good as it is to-day. The per-
formance of these aerials all
appeared to rely upon the added
amount of wire which was *up
aloft” and the very few experi-
ments which 1 carried out seemed
to indicate that it mattered very
little how this extra wire was
accommodated — whether it was
soldered together in a bunch, or
hung from another wire at short
intervals.

[ believe that, round about the
time of which I am speaking, there
was a commercial aerial on sale
in the U.S.A. which consisted of a
flat sheet of copper about 2ft
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square, for which most remarkable claims were
made. To-day, of course, as 1 have mentioned
before, a very short wire, supported vertically
seems to be most productive of a really reliable all-
round all-wave performance. Many of to-day's
transmitters use the metal mast as a radiator, and,
in fact, a very prevalent trouble (known as the
“ Luxembourg effect ”) can be avoided by using
such an aerial. On television the same thing now
appears to be happening in the US.A. in an
endeavour to produce an aerial which will e
equally efficient on all bands, but. of course. the
very short wavelengths, which are used, compli-
cate the problem.

““Pocket’’ Portables

1 must thank reader Gilbanks for writing to me
concerning the nuisance caused by the popular
transistor portables referred to in my notes in the
February issue. Amongst other things. he reminds
me that the L.C.C. has a bye-law in all their parks
covering the use of radios. record players and
other musical instruments, which states that they
must not be used if they are a nuisance to other
people. He rightly anticipates that at the rate at
which the use of these sets is increasing. there will
shortly be such laws introduced at most seaside
resorts and beauty spots. If the nuisance becomes
too great then 1 can foresee the portable practically
killing itself and I believe the Noise Abatement
Society have this type of set quite high on their
list of public * nuisances .

o
www;.&x»?
e

o EERE

ISR &

A printed circuit designer at the St. Albans Works of Marconi Instruments,
draws up an Astrofoil master.
from the negative, any number of printed circuit boards can be run offs

Subsequently, the design is photographed;
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An Introduction to Stereo..eeevenees

THEORETICAL AND PRACTICAL CONSIDERATIONS

3]—113 article is intended to give guidance
firstly to those about to enter the field of stereo-
phonic sound, and secondly to enable mono hi-f
enthusiasts to convert their present systems to
stereo by adding another amplifier.

The Complete System

A complete system is shown in Fig. 1. Radio
has been included, although stereophonic radio is,
at the moment, only being broadcast on an
axperimental basis.

Stereo recordings give us two separate sets of
intelligence on the record, and these are kept
separate throughout the two amplifier and loud-
speaker systems. Our ears recombine these two
sets of information and give the illusion of depth
and breadth of music.

A study of the block diagram of a stereo system
Fig. 1, shows that it comprises a turntable, a pick-
up, pre-amplifier and tone control unit, the main
amplifiers (preferably identical), the two loud-
speaker systems, radio feeder unit (if fitted), and
the power supply.

The Turntable

If the reader already possesses a -turntable, it is
advisable to write to the manufacturer to ensure
that the unit is suitable for stereo. Some of the
earlier 3-speed units are not suitable for conver-
sion. If, on the other hand, a new unit is to be
purchased, there is a large choice,

Transcription Motor

If expense is no object, a transcription type
motor is undoubtedly the best, but, for the
majority of readers, a good quality autochanger
or single player will be more than adequate and
the money saved can be put to good use on the
loudspeaker system.

Autochanger

Since their first appearance many years ago,
fierce arguments have taken place over the merits

By N. A, Walter

and otherwise of autochangers. However, modern
changers are vastly superior to their earlier
counterparts, and if the reader requires to play a
number of records without the need to keep
putting records on, an autochanger is the obvious
choice.

Before deciding upon a unit, the following
points should be borne in mind:

1. it should be a four speed (78, 45, 33 and
16rev/min.) unit.

2. it should be possible to adjust the playing
weight of the pick-up to between, say, 4 and 8gm.

3. both the stylus and the cartridge should be
easy to change.

4. there must be sufficient clearance both above
and below the baseboard for the unit of your
choice (6in. above and 2in. below is a typical
value).

Before finally deciding, hear each unit working
and listen for the following three points.

L wown

This consists of slow changes in the speed of
rotation of the turntable and may best be heard
on a long sustained sound, or on piano music, the
ear being very sensitive to slight changes of pitch
on a continuous note,

“Flutte?””

This is a high frequency modulation super-
imposed on the music, resulting 1n a * roughness *’
to the tone of the recording. It is usually less
noticeable than “ wow ™.

‘““Rumble’’

Rumble is of a very low frequency—hence the
name—and is best heard on a record with no, or
only light modulation, such as a light violin
passage. An electrical filter is given later, which
can be used to minimise the effect.

The Pick-up

If an autochanger is purchased, a pick-up will
normally be fitted. This will almost invariably be
of the crystal type, and have advantages of a good

Turntable
and Pick~-Up
._|JKt M.
— Preamplifier ST
and
Tone Control
Unit .. ..
N

Radio
Tuner

frequency response  (40-12,000c/s is  quite
Right Hand
Lousdspukcr
~2:{'%3  Right Hand I ystem
1T Main Amplifier
= - Left Hand
JK4  Main Amplifier I Left Hand
Loudspeaker
| System
Power Pack -+ Mains Input

Fig. I.—Block diagram of the complete system.
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common); a good output (100 to 300mV from
each channel in stereo); and be inexpensive and
quite robust.

However, it must be remembered that crystal
pick-ups are high impedance devices and a few
elementary precautions can bring excellent results.
First, they should be fed into an impedance of
1M if possible, but certainly not less than 0:25M,
or a falling off of the bass response will resuit.
Secondly, the shorter the leads from the pick-up
to the pre-amplifier the better, and a maximum of
two feet should be allowed. This lead can
represent quite a high capacity in shunt with the
pick-up and can result in heavy losses. A screened
lead should be used to prevent hum pick-up, but
the screening should be insulated and earthed
only at the pre-amplifier input. If hum is
objectionable, the main power transformer should
be re-orientated to find the optimum position.

As a general rule, a crystal pick-up can be
represented as a capacity of the order of 0-01uF
in shunt with several megohms. For this reason,
shunting of the pick-up output by a capacitor
does not result in a high frequency cut, as in the
case of a magnetic pick-up, but only in a reduc-
tion of the output as a whole. Also, in some cases,
a correction circuit is recommended by the pick-
up manufacturer and this usually consists of a
simple capacity /resistance circuit.
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Before leaving the subject of turntables and
pick-ups it is worth mentioning a few of the faults
of stereo cartridges. :

They are more responsive to turntable rumble,
owing to the fact that they must respond to a
vertical as well as horizontal component of the
recording. Acoustic feedback through the cabinet
can be a serious problem, unless the baseboard
and cabinet are very substantial, and the speakers
well shielded from the turntable, and unless there
is a definite reason against it, the loudspeakers
should be separately housed.

The Radio Feeder Unit . .

The only decisive factor to bear in mind here
is whether to use F.M. or AM. - for reception.
F.M. is the obvious choice, and unless there are
any other strong reasons, A.M. may be ignored.

The H.T. and L.T. requirements are dealt with
under the power-pack section, but in general, most
units require an H.T. between 200 and 250V. and
take 30 to SOmA.

Pre-amplifier and Tone Control Unit

The function of this single valve unit is to
provide some measure of gain, to provide switch-
ing for stereo records, mono records and radio
(if desired another position can be included .if
tape is to be used), and tone, volume and balance

R2

JK1
Pick—Up tnput

R8 HT+
230-300V
10OmA

—

Right Hand
channel
Output

RV6

Lett Hand
channe!
Output

JK2
Radio Input

Fig. 2.—Circuit of the pre-amplifier and tone control unit.

(Note: RV4 is connected so that when the spindle is

turned clockwise, the resistance decreases; RV8 is connected in the opposite sense. The cables linking the pre-

amplifier to the

main amplifier (to be described in a future issue) should be single-core, flexible, screened cable.

Positign (a) of SW1 is for stereo; position (b) for mono; and position (c) fer radio.
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COMPONENTS LIST

RlI, R9 IM 1W high stability

R2, RI0 100k W high stability

R3, RII 1500Q) W

R4, RI2 4Tk W

RS, RI3 39k 1w

Ré, RI4 68k iW

R7, RI5 68k 1W

R8 {(common to both units) 15k W

RYI, RV5 dual, ganged, 250k linear
potentiometer

RY2, RV6 dual, ganged, 250k linear
potentiometer

RV3, RV7 dual, ganged, 250k log.
potentiometer

RV4, RV8 dual, ganged, 500k linear
potentiometer
Note: See text for function of each variable

control

Cl, C6 0-25u.F 350vywW

C2, C7  600pF

C3, C8  8200pF

C4, C9  300pF

C5, Cl0 3300pF

Ccil {(common to both units) 0:25uF
sovw

Vi ECC8I or I12AT7 (heater connected
for 6:3V operation)

JKI, JK2 2-pole earth input jack sockets

Swi 3-pole, 3-way, rotary type

Yalveholder: B9A, nylon loaded, skirted and
resiliently mounted

Chassis to suit components:

3ft of light, twin-core, screened cdble (for
wiring pick-up to input socket)
Suitable length of single-core screened cable
to connect output of each channel to main
amplifier

controls. In this particular design, this has been
Kept as a scparate chassis since all the amplifier
controls are on this unit, and can, therefore, be
bolted to the control panel of the radiogram, leav-
ing the heavier units such as power pack and main
amplifiers to be housed at the bottom of the
cabinet. This arrangement is also less likely to
suffer from hum pick-up, as the pre-amplifier can
be kept close to the pick-up and well away from
the mains transformer.

If we now consider the detailed circuit (Fig. 2)
we see that a single double triode valve (12AT7)
is used. This is purely for economy purposes, and
two EF86’s connected as triodes would be a
slightly better arrangement. One haif of the valve
is used as a pre-amplifier for the right hand
channel and the other half for the left hand
channel, each circuit being identical. g

Taking one half of the circuit, it can be seen
that the pick-up is fed into a 2-pole jack, JK1, on
to the *selector switch™ SWI. This selector
switch arranges that in position “A” the common
lead of the pick-up is earthed, and the left and
right hand channel leads are connected to their
respective grids.

With the cathodc resistors R3 and RI! not
bypassed. a gain of 26 is obtained (if bypassed by
a 50pF 12VW capacitor, a gain of 40 is obtained),
and the amplified signal is fed via Cl to the tone
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control circuits. Network C2. C3 and RVI1 forms
the treble boost and cut control and R6, RV2, R7,
C4 and C5 constitute the bass boost and cut
circuits. RV3 is the master volume control, and
RV4 the balance control. The tone control circuits
introduce a loss of approximately 10 to 1, so that
the overall gain of the pre-amplifier is of the order
of two. This is adequate since the main amplificrs
nced only 100mV for full output. The overall
distortion of the pre-amplifier circuit is less than
0-2per cent.

Let us now consider each control and its
function in a little more detail.

Selector Switch (SW)

As has been said already this has three
positions, ‘‘stereo”, “mono”, and “radio” and a
fourth (* tape ™) can be added if needed.

Treble

RVI1, RVS5, is a twin-gang, linear, IM
potentiometer and provides a boost of
approximately 10dB and a cut of 10dB,

continuously variable (measured at 10kc/s relative
to 1kc/s).

Bass

RV2, RV6 is a twin-gang, linear, M
potentiometer and provides a boost of

approximately 10dB and a cut of 5dB continuously
variable (measured at 50c¢/s relative to 1,000¢/s).

Master Volume Control

RV3, RV7 is a twin-gang, logarithmic law,
potentiometer, providing simultancous volume
control of each channel. A log law potentiometer
is needed here in order to avoid the * fierceness
at the minimum volume position which would
result if @ linear potentiometer were used.

Balance Control RV4, RV8

This is a twin-gang 500k linear potentiometer,
the function of which is to adjust the volume from
the two loudspeakers for equal level. In theory, if
everything in the amplifiers and loudspeakers were
identical, this control would not be needed, but
owing to tolerances in components, and room
acoustics, this control will be found very useful.

Reverse Stereo

A reverse stereco control has not been fitted.
The function of such a control is to reverse the
output to the speakers, i.e. to change the right
hand channel to the left hand loudspeaker and
vice versa, if such a control is considered
necessary, @ simple change-over switch can be
fitted to change over the outputs M and N (Fig. 2)
in such a way that, in one position, M can be fed
into the right hand channel main amplifier and by
reversing the switch into the left hand main
amplifier. N is Simultaneously changed over in the
opposite sense.

Precautions in Wiring

The following points should be considered
stundard practice in any high quality sound
reproducing equipment and if followed, hum and
noise will be inaudible.

(Continued on page 54)
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E. H. Berney
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(Continued from page 1122 of the April issue).

j-IE tuner requires a power supply of about 50mA at 250V and it must be well
smoothed. This is rather a large demand to make upon an existing amplifier and
so the design includes a built-in power pack, the circuit of which was given in Fig. 2

THE
POWER

last month. The prototype uses a 6X5 rectifler but others such as 5Z4, EZ80 etc.,

will serve equally, the only requirement being that the appropriate heater voltage

SUPPLY

‘is available from the transformer. Resistance smoothing is used and the vaiue of
R27 may need some adjustment to produce the correct H.T. rail voltage of 250.
This resistor must be mounted above the chassis in a position where its heat is easily
dissipated; in the prototype it is mounted on a tag strip bolted to the top of the
mains transformer. No mains switch is included, the supply being controlled by a

switch in the associated A.F. amplifier.

Construction of the Tuner

The tuner is a little more complicated than some
and the constructor with VHF experience will be
at an advantage. 1t is advisable, generally, to adhere
to the layout and wiring given but minor departures
are not likely to cause trouble in view of the com-
prehensive screening below the chassis. The controls,
input and output sockets, etc., are in the positions
best suited to the service for which the prototype
was built but the tuning switch for instance, which
is mounted on a bracket underneath the chassis, can
be reorientated so as to bring the control out at the
front; or if it is desired to keep the long sides clear,
the input and output sockets can be repositioned on
the deck of the chassis so that the cables plug in ver-
tically. The performance will not be affected so
long as the connections are kept short.

It is necessary to observe VHF technique
throughout the construction. This means short
direct connections, especially in the case of by-pass
and decoupling components. It is not necessary
to go to extremes but connectlons should not exceed
$in. in length unless it is unavoid-
able. Miniature components should
be used, care being taken not to
damage them when soldering. An
iron of the instrument type. having
a bit, about %in. in diameter, is
the most suitable tool.

Wiring

In the wiring diagrams, Figs. 3
and 4, some of the connections
appear rather long because they
have been opened out for clarity.
In construction, they should be as
short and direct as possible, with-
out regard to appearance. One or
two of the connections in the oscil-
lator circuit are in fact rather
longer than might be thought
permissible but in these cases, the
inductance of the wire merely
adds to the inductive reactance
of the circuit and no harm results.
Tinned copper wire of 22s.w.g. is
suitable for all wiring except the valve heaters. for
which 5A flexible p.v.c. covered is recommended.
It should be noted that although, in the circuit

diagram—Fig. 1, last month—the aerial was shown
with the normal aerial symbol, it is in fact a con-
ventional F.M. dipole. In order to improve
stability, the heater and screen pins of V1 should
be by-passed to the cathode of the valve, and not
to chassis, as in Fig. 1. The value of C19 (which
was indistinct in Fig. 1) is 10pF.

It must be emphasised that the wiring diagram
(Fig. 3, last month) must not be followed exactly;
as i1s usual at VHF, leads must be as short and
direct as possible if mstabnhty is not to occur. In
Fig. 3, the wiring was shown opened out for
clarity, and in particular, the by-pass capacitors,
Cl1, C2 and C4, should be taken to a common
point at cathode potential. This common point is

by-passed to chassis via C3.

In view of the amount of detailed work required
below the chassis, it is an advantage to make a rough
wooden box into which it can be placed upside down,
suspended by the end flanges. The valve holders
should be fitted first, followed by the transformers
and electrolytics.

The screens should then be made

The completed receiver.
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and fitted and their ToCig component if it can be accommodated. The resistors
positions marked on ToC13 C19 and may be all W except R20 (4W) and R27 (10W).
the chassis; after (Grid) C20 The junction diode, OA10 is an industrial type not
which they may be (Anode usually stocked by component dealers, but is
removed until con- obtainable 1o order at short notice. The valves
struction is practically should be screened cxcept for V6 and V7.
complete. Commence

wiring with the valve
heaters and  their
associated by-pass
capacitors, after which
work can proceed
stage by stage from
aerial to output and
power supply. Take
care to place all com-
ponents clear of the (
screen positions.
Dropping and decoup-
hing resistors can con-
veniently be mounted
vertically (except for
V2a) so that when the
screens are in position
the: H.T. rail can be
run round above them
to each stage in turn.

~,

'\)/To pin 6 of V2B

To C1O
Fig. 4.—Wiring of the
oscillator coil and tuning
correction assembly.

Chassis

The tuner with its
power supply is built
on a chassis measuring
9in. x Sin. x 2in.,, a
plan of which is given in Fig. 5. Aluminium of
18s.w.g. is suitable. Note that the long sides are
only 1{in. deep so that there is a space of %in.
through which air can enter to pass out through
the vents provided in the deck for the purpose.

Screens
The dimensions of the screens which are also of
18s.w.g. aluminium, and a plan showing their assem-
bly, is given in Fig. 6. The three pieces should be
boited or riveted together and the whole assembly
placed in the chassis and sccured in four places with
bolts or self-tapping screws; the holes for these are
best drilled with the screens in position, through
both thicknesses of metal in one operation. Cut-outs
are provided in the screens for the three wiring
connections which must pass bencath them.

The oscillator coil L3 and the tuning correction
network, are mounted above the ;
chassis. No radiation from this
source has been detected in the
prototype, but if -trouble is
experienced, the whole assembly
should be covered with a light
aluminium screen.

Components
Ceramic capacitors are suitable
for most positions and are

generally to be preferred for their
small physical size. Cl14, 15, 17
and 20 should be silver mica. The
electrolytic, C35, must be a wire
ended type as neither end is at
earth potential, and the working
voltage should be not less than 50.
C36 and 37 may be one double

The Coils

The signal frequency coils are wound with 20s.w.g.
tinned copper wire on formers #in. in diameter,
having }in. dust cores. LI consists of 3} turns and
L2, 3 turns which should be spaced at slightly more
than one wire diameter. The aerial coupling coil
on L1 is one turn of 22s.w.g. enamelled wire. The
oscillator coil, L3, is 44 turns of 20s.w.g. with the
same spacing on a +%in. former with }in. core.
Details of the windings are shown in Fig. 7. All the
windings must be fixed firmly in position with
polystyrene cement and it is an advantage to wind
the wire first on a slightly smaller former, putting
on an extra turn. It can then be transferred to the
proper former where it will fit tightly and the turns
can be adjusted for number and spacing.

LF. Alignment

When construction is complete, check first that
the correct H.T. rail voltage is present and adjust
R27 if necessary. Alignment can then be com-
menced, after allowing about 15 minutes for warming
up. A high resistance D.C. voltmeter is required
and also if possible an A.M. signal generator. The
procedure is as follows.

Detach the automatic tuning control lead tfrom R21
and solder it to earth in the vicinity. Connect the
voltmeter on the 10V range across C35 and inject, at
the grid of V4, an unmodulated signal of 10-7Mc/s.
Adjust the top core of the ratio detector transformer
and both cores of I.LF.T.2 for maximum response.
The generator signal should be reduced progressively
as the circuits come into line so that the meter in-
dication does not exceed 5V. Now connect the meter
between point “Z” (Fig. 1) and earth and adjust the
bottom core of the detector transformer for zero.
This will affect the adjustment of the top core which
should therefore be readjusted for maximum.
Only a small adjustment should be required.

Now transfer the generator to the grid of V3 and
adjust both cores of 1.F.T.1. Finally, with injection
at V3, check that all cores are properly peaked and
that the output at point *“Z” is zero. Care is neces-
sary with the bottom core of the detector transformer.

Another view of the tuner.
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RETURN-OF-POST SERVICE]

We offer a really efficient Mail Order Service on all items stocked. All cash orders are dealt with on the day of receipt,
Hire purchase orders are subject to slight delay but this is kept to the absolute minimum.

LATEST TEST METERS

Hire Purchase
Cash Price Deposit Mthly/Pmts.
AVO Model 8 00 .. £24. 0. 0 £4.16. 0 120! £1.15. 2
AVO0 Model 8 with

ileather cartying case .. £27.18. 0 £5.12. 0 12of £2. 0.
AVO Modet 7 a0 .. £21.0. 0 £4. 4. 0 120f£1. 10. 10
AVO Model 7 with

leather catrying case .. £24.18. 0 £5. 0. 0 12of £1.16.6
AVO0 Multiminor .. £8.10. 0 £1.18. 0 120f 14/4
AVO Multiminor with

leather carrying case £11. 8. 0 £2. 5. 0 120f 17~
Taylor Mode{ 127A .. £10. 0. 0 £2. 0. 0 120f 15/~
CABY A- 00 .. £4.17.6 £1.7. 6 30f £l 8. 8
CABY B20 .. oo .. £6.10. 0 £2. 0. 0 3of £1.13. 4

Full detalls of any of the above supplied free on request.

AMPLIFIER KITS
We have full stocks of all componeits for the Mullard 510,
Mullard 3-3, Mullard 2 and 3 Valve Pre-Amplifiers, GEC 912
Plus. Fullv detailed list on any o; these sent upon request.

Instruction Manuals. Mullard. All Mullard Audio Circults
in *“*Circuits for Audio Amplifiers™. 9/56. GEC 912, 4/8. All post

free.
2

il

TAPE DECKS
Hire Purchase
Cash Price Deposit. MthIYIPYmts.
B.S.R. TD2 8 £1.16. 12 of 13/7
COLLARO STUDIO | R £12 19. 8 £2. 12- 12 0f 18/~

1 carriage free
All components in sbock 1or the Mullard Tape ‘“C*’ Pre-Ampli-
fler Kit. Fully detailed list available.

RECORDING TAPE
DOUBI.E PI.AY

BASF 006, 37), 141 6001t (4%, 25/~ 1200ft (57), 46/-; 1800t
(517, 58/ 24oon )
BRAND FIVE. mdn.(a ). 37/6: 24oon a: ). 80/-.

EMITAPE 104, 400ft (37), 17/-: 1
SCOIrCH BOY 200. 400(t 3. 17/- 1

80/-.
TELEFUNKEN. 1200ft (57, in plastic container, 40/~
(51°) in plastic container, 50/-; 2400t (77), 75/~

LONG PLAY
g.'A.s 7‘ 210t (37). 9/-; B50ft (7). 28/~; 1200ft (617, 35/-; 1800ft
BRAND FIVE. 900ft (5°), 18/6. 1200ft (54°), 8; 1800{t (7°), 35/~
b\l TAPE 99. 99/3 250ft (3°), 8/8; 99/3N 't (317, 9/6: 99/9

850t (57), 28/-: 99/12 lmOft (5{') 36/ 99/18 1800t (7°). 50/-; 99
99/13 and 99/18 available in Emicase, 2/6 extra.
SCOTCH BRAND 150. 300ft (317), 9/8; 900ft (6°), R8/-;
(587), 35/-: 1900ft(7 ) 50/

L TAPE POST FREE!

), 45/~: 2400f¢ (7°), 80/-.
It (57, 45/~; 24001t (7°).

1800(t

1275¢¢

MULLARD CATHODE RAY TUBES—
ALL AT THE NEW REDUCED PRICES

We supply both Mullard Radiant Screen (Brand new factory

fresh) and Mullard Lumenar (Re-builds by Mullard with re-

claimed buibs—all other parts brand new). List of-types avail-

able with prices and hire purchase terms available,

STEREO COMPONENTS
Morganite ganged potent.iometers as specmed for the Mullard
circuits. Log/Anti-Log, 500k 2 meg. Log/Los, 50k.
250k, | meg., 2 meg. Lin/Lin, 500k lmeg. All 10/6 each.

Denco -Chassis for the Mullard circuits.” All drilled with
printed front panel. Three Valve Stereo Amplifier Chassis.
22/-. Seven watt Stereo Amplifier Chassis, 24/6. Stereo Pre-
Amplifier Chassis. 24/8. Set of sthches for Pre-Amp, 34/8.
Pick-up cartridges. B.S.R. TC8S £2.4.11. Ronette DC284,
£3.16,8. Both are turn-over types for Stereo LP and 78 records.

List of all components for Mullard Stereo Designs is avallable. | .

TRANSISTORS
All Brand New — Not Surptus — All post free

%, 3‘1:,;\%7. 0CT0, OCT1, 14/-; OCT2 matched pair. 34/-; 0C44,

wALnA, XB102, XB104, 10/~; XA101, 23/-; XA102, 26/-; XA103,

15/~ XA104, 18/-.

GRAMOPHONE EQUIPMENT

ALL LATEST MODELS Hire Purchase
ALL POST FRE. Cash Price  Deposit Mthly/Pmts.

RECORD CHANGERS
(;AllRARl) RC210
(GC8 PU . £0.19. 8 £1.19. 6 12 of 15/-
B.S, ll. UAN Monarch
(TC8 PU) .. £215. 0 £1.11. 0 12 of 12/-
B.S.R. UAS Monarch
(TC8 o0 0o .. £2.5 0 £1. 8. 0 12 of 11/4
B.S.R. UA14 Monarch
(TCas StereolLPﬁB) £8.18. 0 £1.18. 0 12 of 13/8
SINGLE RECORD PLAY P,llﬂ
GARRARD TA (GC8PU) £8.10. 0 £1.14. 120t  13/-
B.S.lt. TUS(TCB PU) .. £4.10. 0 £1. 5. 0 3 of £1.5.0
(Aws Stereo/Mono PU) £86,15. £1. 7. 0 12of 10/8
TIRRANSC Rll’ll()V UNITS
GARR. ARD 4HF
GC8 P .. £18. 8. 9 £3.15. 9 12 of £1.7.0
l’lllLLlPs AG2009 .. £10.10. 0 £2. .0 12 of 15/8

Many of the above can be supplied for stereo working. See our
Gramophone Equipment List for details.

JASON FM TUNER KITS
We supply kits for the Jason FMT1, FMT2 and FMT3 (Fringe)
Tuners with variable tuning also the JTV2 and Mercury 2
Switched Tuners with TV Sound. We take great care in the
making up of these kits to ensure that evety item needed is
included and we can confidently claim that our kits are the
best and most complete available. We are continually receiving
compliments on the quality and above all the completeness-of
our kits. Prices: Standard Tuners: FMTI, combplete kit.
19.8; Power Pack kit, £2.12.6: FMT2, comblete kit, less
%ower supply, £8.9.8: Kit with power supply, £10.9.8. Fringe
uner: FMT3, kit less power suppbly, £10.9.6; Kit with power
supply £12.7. 8 FM/TV Switched Tuners: JTV2, complete
£15.17.8: Mercury 2, complete kit, £11.7.6. (Important.
When ordering JTV2 and Mercury 2 kits it 18 essentlal to give
TV Channel and FM Stations required on Tuner). All kits are
supplied complete with valves and instructions manual. Hire
Purchase terms available, Fully detailed lists are available
free upon request, Instruct.lon manuals available as follows.
Data Booklet for FMT T2 and FMT3, 2/10. JTV2, 3/10.
Mercury 2,3/10. All post (ree.

OUTPUT TRANSFORMERS
GIL

W0696A WOSQGB. 50/6, post 2/-. W07T10, WOT10/8K, 55/8, post 2.
w0832, 62/3, Dost free: WOT67, 27/, POSE 1/6.

PAu RID
52/6. post 2/-; P4014, 98/6, post free; P4131. 80/~ post
free PSa"lA. 99/~, post free ; P5202, P5203, 85/~, post free.

ELSTONE. OT3, 25/-, post 1/6; OT/ML. 45/-, post 2/-.

ILLUSTRATED LISTS

Illustrated lists are available on LOUDSPEAKERS, TAPE
CKS, TEST GEAR, RECORDING TAPES. GRAM OPHONE
EQUIPMEN’I‘ Any will be sent 1ree upon request.

LOUDSPEAKERS

GOODMANS: Axiom 110 10in. £5.0.0; Axiom 112 10in. £8.10.0:
Axiette 8in. £6.12.1; Axiom 300 12in. £11.5.9: Axiom 400 12in,
£16.1.0; Audiom 60 Bass, 12in. £9.12.9; Trehax Tweeter
£6.4.0; CX5000 Cross-over unit £1.18.0
WHITELEY: HF 1016 101n £7.12. 3. HF1012 10in. £4.15.0:
HFB16 8in. £6.10.6. TS 8in, £6.3.9; T18 Twecler £4.4.0; T339
Tweeter £1.18.3: CX3000 Cross-over unit £1.10.0: CXI1500

Cross-over un|t£1 18. .
H.P. Terms avallable.

HIRE PURCHASE TERMS
are available on any item. Repayments may be spread over
3 6 or 12 months. Details as follows: Three months: Deposit
@/- in the £ Service charge 5 per cent but minimum charge
ot 10/-. Six and Tweive months: Deposit 4/- in the £ Service
charge 19 per cent, but minimum charge 20/-. .
TERMS OF BUSINESS

Cash with order or C.0.D. We charge C.0.D.%rders as follows.

to €3, minimum 2/8. Over £3 and under £5, 1/6. Over 26
n.nd under £10,u1/8. Over £10, no charge. Postage extra on
CASH orders gander £3 exeept where stated. Postage extra

on Overseas orders irrespective of price.

WATTS RADIO

(MAIL ORDER) LTD,

Please note: Postal business only from this address

54 CHURCH STREET, WEYBRIDGE, SURREY

Telephone. Weybridge 4556
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@QremsZeong Quality Tuners

T4 FM TUNER ustraiey 19 GNS.
A high fidelity VHF tuner which is de-
signed to match any amplifier or tape
recorder. Incorporating features nor-
mally found only in the most expensive
tuners it represents outstanding value at
its price. It is completely stable with no
trace of drift and A.F.C. provides broad
easy tuning. A polished wood cabinet
(£2.165.0d.) is available for those who
require a separately mounted tuner.

Self powered

Full VHF band (87-108 m/cs)
Automatic frequency control

Cathode follower output
Variable output 0-500 mV
Multiplex output  for
adaptor
Separate75olimand3000hmaerial inputs

F-___--___--_____-.

May, 1961

ST3Mk.2AM/FMTUNER - 27 Gxs.

A self-powered high fidelity tuner which covers the
VHF, medium and long wavebands. It includes all
the features of the T4 tuner and is similar in styling
and is also designed to match any amplifier or tape

stereo radio

@
@
®
@
[ 4
®
L]

I Post this coupon for free descriptive literature or call ar l . a "
your High Fidelity dealer or our Holloway showroom for recorder. On AM bands the ferrite aerial and unique
) demonstration. Open 9-5 including Saturdays. | 2nd IF stage ensure good Continental reception and
I NAME | there is a bright-line indicator for easy tuning.

I ADDRESS I The name ARMSTRONG is the registered trade mark of

| PMT | ARMSTRONG WIRELESS & TELEVISION Co. Ltd.
| e ———— e W) S Warlters Road, London N.7. Tel: NOR 3213

New from REPANCO

I=THE “JOURNEYMAN" A SIX TRANSISTOR PORT-
ABLE RECEIVER
Y% MEDIUM AND LONG WAVEBANDS
% POSITION FOR CAR RADIO AERIAL
* PRANT;‘EDEDCIRCUIT WITH COMPONENT NUMBERS
ARK

% PUSH-PULL OUTPUT
% FERRITE SLAB AERIAL

Step by step instructions. 176, post 3d.

2—COMPONENT PACK No. 2

CONTAINS REPANCO COMPONENTS FOR THE “JOURNEY.
MAN". FS30, 54in. Ferrite Stab Aerial, two XT26's Ist and 2nd
IFT's XT27 3rd IFT, XO28 osc. coil, all pre-aligned, TT29, single
ended push-pull driver transformer, printed circuit and aerial
fixing bracket. £2.15.6.

3—MINI-4. AREMARKABLE FOUR TRANSISTOR SUPER-
HET POCKET RECEIVER
Y% MEDIUM AND LONG WAVEBANDS
% SIZE OF CASE 5§ x 3} xri{iin.
% AUTOMATIC GAIN CONTROL
* 24in. LOUDSPEAKER
% 3RD IFT REFLEXED AS AUDIO DRIVER
Easy Wiring Plans and Step-by-Step Instructions. 116, post 3d.

4—-COMPONENT PACK No. 2

CONTAINS REPANCO COMPONENTS FOR THE MINI-4.
FS39, Ferrite slab aerial, two XT26's, Ist and 2nd .FT’s, XT27 3rd
IFT, XO28 osc. coil, all pre-aligned. TTS transformer group board,
switch and speaker pillars. £2.7.6.

5~SHORT WAVE TRANSISTOR COILS.
All coil litz wire, enclosed in high frequency Ferrite pots and tuned
with Ferrite cores. Can size {in. sq. x H{in. Send S.A.E. for Full

Details. 10/- each.

Moil Order and Trade:
RADIO EXPERIMENTAL
PRODUCTS LTD.

33 Much Park Street.,
COVENTRY
Tel.: 27114

Wholesale inquiries ond Extort:
COVENTRY
O*Brien's Buildings,

203-269 Foleshill Rd.,
COVENTRY
Tel.: 24224

SPECIAL FOR THE “HAMS”
RADIO STATION

Hlustrated

+ inch detachable bit
soldering instrument
List No. 70

Combined Protective Unit
with Wiper/Abrasion Pad
and Solder Reel

List No. 700

Apply SALES & SERVICE

ADCOLD™

(Regd. Trada Mark)
GAUDEN ROAD
CLAPHAM HIGH ST.
LONDON, S.W.4

Telephones:
MACaulay 4272-3/01

British & Foreign
Patents, Registered
Designs, etc.

Telegrams:
“SOLJOINT, LONDON"
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Fig. 5.—Plan of the chassis. . UL

As it enters the former, the meter reading will rise to
a maximum, decline to zero and then rise to a reverse
maximum. The zero between the two maxima is the
correct position.

Acceptance Bandwldth

The acceptance bandwidth should now be checked.
With the meter connected between point “Z” and
earth and injection at V3 grid, move the signal
generator slowly over the range 10-5 to 11Mc/s.
If the alignment is symmetrical, as it should be, the
meter will show a maximum reading at about
10-6Mc/s zero at 10-7Mc/s and a maximum of
inverse polarity at 10-8Mc/s. The two maxima
should be of equal magnitude and equidistant
from zero. .

Oscillator ’

To set the oscillator, connect the tuner to an aerial
and an audio amplifier. Set the tuning switch in the
centre position and advance the volume control of the
amplifier. A subdued “‘rushing” noise should be
heard in the speaker, indicating that V2a is oscillating.
If it is not, the fault must be found and rectified before
proceeding further. Commencing with the core of L3
fully engaged, withdraw it slowly until the highest
frequency . transmission is received. Tune this,
accurately with the aid of the meter between point
«Z» and earth. Now turn the switch to each of the
other- positions in turn and tune in the remaining
transmissions with the trimmers C9 and C11. Re-
peat the process to ensure that all three are properly
tuned.

It will be found that there are two.positions of

the core of L3 in which programmes are received.
The oscillator fréquency should be below that of .the
received signal and the coré position giving the
greater inductance is the correct setting. If in doubt
about this, set the generator to a frequency about
22Mc/s below that of the transmission and inject a
signal at the aerial socket. An image signal should
be heard.

Signal Frequency Circuits

Set the switch to receive the centre frequency transe
mission (normally the Third programme) and ifiject
at the aerial socket.a signal of appropriate frequency
and of strength enough to show two or three volts
on the meter connected across C35. Adjust the
cores of L1 and L2 for maximum reading. » o= o

Automatic Tunlng Control

Connect the positive lead from the voitmeter to C10
and the negative to C25. Adjust VR so that the
meter reads — 15V. Detach the meter, remove the
control voitage line from earth and connect it-to
point “Z”. .Replace the aerial, connect the meter
between point “Z” and earth and observe whether
the control maintains the tuning accurately.~It
will be appreciated that depending upon the connec-
tions at the secondary of the detector transformer; the
control voltage may not be of the right polarity and
if this is so, the receiver will be held permanently_off
tune. The remedy is to reverse the diode so that the
red- spot is adjacent to R10 and alter the bias ;by
means of VR to make C25 15V positive with respect
te Cl10.
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Alignment Without a Generator

The tuner can be aligned satisfactorily without a
signal generator but this should not be attempted in
arcas of poor signal strength unless pre-tuned
transformers are used. Connect a good aerial and
proceed first as aiready described for adjustment of
the oscillator. When any transmission is heard,
tune it for maximum strength on the voltmecter by
adjusting the ILF. and detector cores; adjust the
bottom core of the detector transformer as already
described. The meter indication must be kept
below 5V and it will be necessary to attenuate the
signal in some way as the circuits come into line,
asforinstance, by connectinga lessefficient aerial. The
signal frequencycircuitscan be aligned in the same way,
using the centre frequency transmission in place of the
generator signal. If pre-tuned transiormers have
been used, the adjustment will be limited to those
necessary to compensate for differences in stray
circuit capacities and will be quite small as a rule.

If pre-tuned transformers have not been used, the
operation is more difficult but may nevertheless be
achieved if a good aerial and a strong signal are
available. First make sure that V2a is oscillating.
A rough approach can then be made to alignment
by setting L1 core almost fully engaged and L2 about
a quarter cngaged; both cores of I.F.T.2 and the
bottom core of [.F.T.1, }in. deep in the formers and
the top cores of [.LF.T.1 and the detector transformer

3in. deep. lIgnore the bottom core of the detector
R3 ! Anode
—— e e
Aerial E==% o =
l LI& RIC2 Anode L2 L3 Grid
Aerial

Anode

/ R3
J RIC2 @

kig. 7.—Construction of the coils.

__Anode

transformer at this stage. Connect an aerial and
amplifier and with the volume control fully advanced,
search for a transmission by manipulating the core of
L3. Some perseverance is necessary and the signal
when received will probably be weak and distorted,
but it can be “nursed” by careful core adjustment
until it registers on the mcter, when alignment,can
proceed as described before. The intermediate
frequency arrived at in this way will not be accurate
but provided all the cores are properly peaked and
the output at point “Z" is zero, the discrepancy will
be of no consequence.

Drift Test

The automatic frequency control is capable of main-
taining accurate tuning over a wide range but it will be
appreciated that if the thermal drift of the oscillator is
excessive, there will be difficulty in “locking on’" to the
new transmission when the tuning switch is operated.
In the extreme case, the receiver will “hunt” between
adjacent transmissions.  If this trouble is experienced,
carry out a drift test as follows.

Detach the control line from point “Z”* and connect
it to carth. Solder a short length of wire 1o point
“Z” for connecting the voltmeter and place the tuner

May, 1961
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Fig. 6.—Details of the screens and their assembly.

right side up on the bench to simulate service con-
ditions. Set the tuning switch to receive the lowest
frequency transmission, switch on and tune the
transmission accurately for zero on the meter by
manipulating L3 core. Observe the meter at 15-
minute intervals thereafter and note whether the
correction of drift requires an increase or decrease
in the inductance of L3. If it is an increase, the
negative co-efficient in the parallel combination C19,
C20 must be reduced; if a decrease it must be made
larger. Whatever alteration is made, the total
capacitance of the combination should be maintained
within the limits 20-24pF. Exact compensation is not
necessary.

Operation

Manv constructors will no doubt install the tuner
in a cabinet with other equipment. Recasonable
ventilation 1s necessary and space is required to bring
the tuning control to a convenient operating position
together with some means of programme identifi-
cation. A simple pointer knob will serve for this, but,
if desired, spare contacts on the tuning switch may
be used to control indicator lamps. Suitable lamps
for this purpose are the 6V 0-04A type as used for
cycle dynamo rear lights.

Aerial

Within the primary service area of the transmitter, a
“picture rail” aerial will usually suffice. This can be
formed from a length of flat twin flex by parting the
conductors over a length of 2ft 6in. and extending
them along a picture rail etc., to form a rough dipole
5ft long, the remainder of the flex being used as a
down lead. At greater distances, or in poor reception
conditions, a loft mounted dipole with reflector is
recommended.
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AN
AUDIO
BﬂOSTER
STAGE

vBy R. Murray-Shelley

INCREASING THE SENSI-
TIVITY OF AN AMPLIFIER

./4LTHOUGH this unit was designed in the

first instance to increase the output which could be
obtained from a tape recorder amplifier, it can
be used to give a very worth-while increase in
sensitivity to almost any amplifier into which it
is connected.

The Circuit

The circuit was designed to be as simple as
possible, consistent with good results. It is not
intended to produce
the maximum gain
R2 HT+  which can be obtained
47k from the valve used,
Output  Since too much gain
only results in over-
loading of the output
stage of the main
amplifier with resultant
distortion. It will be
seen that a single
valve is used, a 6ATO,
which is a double
diode triode, and
which fits a B7G base.
In this case the diodes
are not used and are
connected to the
chassis. The choice of
valve which may be
used is by no means
limited, and almost

Ci1
16pF

c2
O*OtyF
C3gqOiyF

Fig. | (left).—The basic
circuit of the booster
unit.

HT-

Fig. 2 (right).—A modified circuit for A.C./D.C. amplifiers.
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any small triode such as a 6C4 or EC90 will
give good results.

Noise

Decoupling of the anode of the valve does much
to reduce hum, and the omission of a cathode
bypass condenser introduces a measure of negative
feedback over the stage, which, though reducing
the effective gain of the circuit, adds to its stablhty
and reduces any distortion which may be intro-
duced by the unit.

The resistor. R4, was introduced to attenuate
the output of the unit further, since the gain

L H HT+
r’{;’?\\modes
Cathode {2 O 60
i

Grid ~“Anode
l—l 6ATS (B7G)
P e e
Output
R4 100k
SRR Y oUUTTT input
Heater
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was found to be greater than

WIRELESS May, 1961

Smoothed HT.

that which was required, and
with C3, it adds a degree of
treble boost to the output. This
was found to be necessary in
the particular application for

HT+ to 6AT6 on
Booster via R2.R3

which the booster was designed.
The inclusion of R4 and C3 is
entirely optional, but if these
components are omitted it is
then considered advisable to
include a 10 or 20k resistor
between C2 and the grid of
the output valve,

Power Supplies

The power requirements of
the unit are very modest, 250V
D.C. are required at only 1 or
2mA with 6:3V at 0-2A for the
valve heater. This power can
usually be taken from the
amplifier which is being modi-
fied. High tension power can
very often be easily located at

Output Smoothing
Transtormer. Choke or
\ resistor
é Coupling é =
> ite
= Capacitor Break
here
Input to
Booster S
11 C-—‘JE
Qutput e
from -
Booster
Mains
Grid leak Transt'mr
resistor \

the main smoothing condensers

Lf l

on the amplifier side of the
smoothing choke or resistor. or,

6°3V to
6AT6
alternatively, at the output heater

[ Heater wmdingg '

transformer primary. Ihe
heater supplies can usually be
obtained at the heaters of the
valves already present. The
heater wiring can be readily
identified, since in most cases it consists of a pair
of tightly twisted wires—this twisting is intended to
reduce the hum produced by induction caused by
the A.C. carried in the heater wires. The heater
connections are often coloured brown to the BSI
specification.

HT-—

COMPONENTS LIST
V—6AT6 valve

RI—4-7Tk Note: With A.C.lDoCo recei-
R2—47k vers, an earth must not be used
R3—33k and the mains should be wired
R4—[100k so that the neutral lead is
R5—220k connected to the chassis.

Cl—16uF 350 VW (electrolytic)

C2—0-01 uF 500VW

C3—0-1 uF 250 YW

B1G valveholder, tag board etc.

Heater transformer—Primary to suit A.C.
mains; Secondary 6-3V, 0-5A :

The unit that has been considered so far may
only be used on amplifiers which have parallel
connccted heaters. since amplifiers with series
heaters, or having A.C./D.C. types of circuit are not
capable of supplying the necessary heater current.
The same unit may, however, be used with this
type of amplifier. the only modification to the
design that is then necessary, is that a small
heater transformer must be provided. The modi-
fied circuit is shown in Fig. 2. The primary of the
transformer must then be connected to the A.C.
mains on the sct side of the mains switch. This
switch is usually carried on the volume or tone

Fig. 3.—~The circuit of a typical amplifier, showing the booster unit

connections.

control. The high tension supplies are, as before,
taken from the main amplifier.

Construction

The unit was, in the writer’s case, constructed on
a small aluminium sub-chassis, size 2%in. x 2%in.,
with a lin. deep flange on the shorter side. The
components are mounted on a tag board, which
must be insulated from the chassis, and the result
is a small compact unit which can be mounted in
any convenient position, either on or near to the
existing amplifier.

There are six connections which must be made to
the unit, two for the heaters, one each for the high
tension positive and negative, and for the signal
input and output to the unit. Scrcened lecad should
be used for the input and output connections to
the chassis, the screening becing bonded to the
H.T. line. The chassis on which the unit is built
should be bonded to the chassis of the original
amplifier.

Fitting

When fitting the unit in place, only one connec-
tion in the main amplifier should be cut. This is
the existing feed to the control grid of the output
valve. A valve data book is invaluable when
locating the control grid pin on the output valve-
holder. In case such a book is not available, the
grid may easily be located in the following
manner:—using an insulated screwdriver, touch
each of the tags of the valveholder in turn with the
blade. On touching the control grid, a click will
be heard in the loudspeaker. One should be care-
ful not to short any of the tags to cach other or
to the chassis when muaking this test. The unit
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]
HT+ ——t
63V
024
HT-

Ct is mounted
on top of chassis

Screened leads QOutput
Fr—>

Fig. 4.—The wiring diagram of the unit (see Fig. I).
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should then be connected as shown in Fig. 3. The
existing output valve grid leak resistor should be
retained as shown.

Components

All resistors should be of } or 4W rating.; The
coupling condenser, C2, should be a new com-
ponent of high voltage working, and beyond
question as regards leakage. A nylon-loaded valve-
holder should, if possible, be used for the 6AT6
valve. The connections to the unit itself are shown
in Fig. 4.
Using with @ Record Player

This additional stage is also very useful for
boosting such small amplifiers as are found in
many small record reproducers now on the market.
The amplifiers in these consist in most cases of
only one valve having a high slope, such as an
EL84 or, more commonly, a UL84. Connections
in this case are made as before, only now the
pick-up is connected to the input. When the
booster is used in such circumstances, RS should
be increased to 470k. :

Uses for the unit can also be found in boosting
the audio stages of radio receivers, etc. The same
unit can also be used as a microphone pre-
amplifier. (In this case, RS should be increased to
470k, and R3 to 100k.) o

THE P.W. SIGNAL GENERATOR

(Continued from page 27)

Make Cc about 20pF and switch on the R.F.
oscillator with the modulation switch off. Rotate
the condenser. Heterodyne whistles should be
heard. If they are not heard. the valve is not
oscillating and the circuit must be rechecked.

The whistles are high pitched and each reduces
in pitch and then increases again as the condenser
is rotated. Pick out the whistle (actually, a pair of
whistles) which is obviously the loudest. This
oscillator will then be at 200kc/s when the zero
pitch position is reached. The vanes of the oscil-
lator tuning condenser should be about half-way
in. Calibration will be carricd out later.

In parts of Southern England, very near the
Channel. it may not be possible to pick out the
whistle corresponding to 200kc/s. This does not
matter much at this stage, but if the receiver is
selective enough, and tuned to one station only,
there will be no doubt.

To the beginner, who has not used a signal
generator before, this exercise is of great interest
and he should spend many hours experimenting
and trying to work out what station is causing
each heterodyne (there are about 16 or so stations
broadcasting on the L.W. band. the Moscow trans-
mitter being the most powerful on 173kc/s).

Testing the Modulation

Without an oscilloscope it is not easy to check
the depth of modulation or the waveform. The
best test for the beginner to apply is as follows.
Tune the receiver to a position on the long wave
band wherc no station is received. Switch on the
R.F. unit modulation switch. Rotate the tuning
condenser and one position will be found where
the modulation note will come over the receiver
Toudly. If the receiver is calibrated you can tune
in either end of the receiver band and thus gain

an idea of the spread of the wave lengths over
the oscillator condenser control (dial not yet
fitted).

Remaining Wiring .

Now that it has been established that the oscil
lator and modulator circuits work using coil L1,
the remaining coils, L2, L3 and L4. may be wired
in circuit together with the switch S8/9. All wiring
is shown clearly in Figs 9 and 10. Note that all
coil top leads are “G” and bottom leads—all
earthed—are “E”.

Coils L3 and L4 must have short leads taken
exactly as shown, or the ranges obtained may be
incorrect.

When wiring is complete, re-test L1—with S8/9
at position 1.

A COMPACT ADD-IN B.F.0. UNIT

(Continued from page 29)

but if the signal from the B.F.O. is too strong,
weak C.W. signals will be lost.

The B.F.O. control switch can be mounted at
any convenient point. If the B.F.O. signal is kept
down, it will not have any significant effect on the
AVC system of many receivers. But ifi the AVC
system is very sensitive {e.g. has little or no delay
voltage) the B.F.O. signal will bring the AVC
circuit into action, and reduce signal strength of
stations tuned in. A trial will soon show if this
is happening. If it should be found to arise an
AVC switch should be fitted. This may be ganged
with the B.F.O. switch, or may be separate. It
renders the AVC circuit inoperative by shorting
the AVC line to the receiver chassis. With slow
C.W., such a switch is also helpful, as it prevents
the receiver trying to follow the C.W. signals,
and thereby giving bursts of increased volunie
after each interval. o
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for mounting in
the cabinet.

jHE F.M. tuner employs a 2N502 VHF trans-
istor which is capahle of amplification up to
frequenciez of several hundred megacycles per
secend. Beczuse of the cost of this type of trans-
istqr, conventional circuitry becomes very expensive
and the circuit chosen uses only the singie transistor
to carry omt the functions of R.F. amplification,
demodulation of the F.M. signal and also A.F.
amplification. This is achieved by using a super-
regenerative circuit. Whilst basically unconven-
tional, the functioning of this circuit is relatively
simple..

Battzry Mains Power Unit

The power unit cansists of & sabminiature mains
transformey, T4, with a tapped primary for mains
voltages from 200 to 250. The secondary is centre-
tapped to give full wave rectification using two
semi-conductar diodes D2 and D3. Because of the
extremely fast response time of semi-conductor
diodes they must be protected against switching
surges. This is achieved by including the resistance-
capacity network C34/R28%.

The “Roadfarer” ready

THE F.M. SECTION

F.M. Tuner Construction

Strip the insulation from the lead-
out wires of the transformer T3 and
mount this component on to the
board. The component locations
printed on the board should be fol-

lowed and the appropriate com-
ponents inserted and soldered.
Some slight modifications have

been found advantageous in this
section of the receiver since the

prototype design, which is shown in the blue-print
was completed. A resistor of 6802 has been sub-
stituted in place of the coil L9, and the value of
C26 aitered from 0:04uF to 10uF. The value of
resistor R24 has been increased to 82k and the
value of R26 reduced to 10k. For ease of tuning
C24 has been increased to SpF. The tele-
scopic whip aerial has been found to give excellent
results without the use of the loading coil L7, and
the value of C33 has been reduced to 1pF.
Having mounted the components shown on the
printed board, the tuning capacitor C25 may now
be fitted. Having ensured that the capacitor is
correctly positioned, the fixing nut should be
secured. A short length of tinned copper wire
should connect one of the rotor solder tags of C25
to one end of C32. This is clearly shown in the
illustration of the tuner unit, given on the blue-
print. The coil L4 should now be mounted using
two 6B.A. screws for fixing. Solder the capacitor
C 28 across the terminations of this coil; one end
of the coil terminates on the upper tag ring and
one end on the lower tag ring. A short length of
tinned copper wire should be connected from the
coil termination on the lower
tag ring, to the hole marked
*Z™ on the printed board; this
hole is near one of the coil
former fixing holes. The capa-
citor C24 should now be
soldered across the tuning capa-
citor which has already been
fitted. It is vital that this capa-
citor and all other components
in this section are mounted
exactly as shown in the blue-
print. The tuning coil L3 should
now be fitted across the tuning
capacitor in the position shown.
The coupling coil L8 may also
be soldered into position. The
end of the coupling coil which

Rear view of the
“Roadfarer™.
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“Roadiarer™

A.ML/F. M.

fits in the aerial socket must at this siage, be left
free until the socket itself has been fitted. The VHF
transistor TR7, type 2N502 should now be
soldered into position. This high performance
transistor should be soldered with extreme care
and under no circumstances should the lead wires
be overheated since this will, immediately, either
destroy the transistor or impair its properties. Fach
wire as it is being soldered should be held with a
pair of long-nosed pliers which will act as a heat
shunt and so prevent damage to the transistor by

PRACTICAL WIRELESS 49

Portable

Once TR7 has been fitted the capacitor C27 may
be soldered into position as illustrated. Again,
when soldering one end of C27 on to the other
terminating tag of the coil L4, to which the emitter
of TR7 is already soldered, considerable care
should be taken not to overheat the transistor lead.

One end of the telescopic aerial coupling capa-
citor C33 should now be soldered to the pillar of
the tuning capacitor C25 as illustrated. The tuner
is now complete except for the aerial connections
which are made after mounting the front baffle.

Fower Unit Construction

Mount the voltage selector
pancl using twe 4B.A. fixing
sCrews Now insert the
mains transformer. T4. into
the board. bend over the
fixing lugs and solder to the
copper circuit. Before solder-
ing, check that the trans-
former has been fitted the
correct way round. From the
side of the transformer
nearest the heat sink for the
amplifier, three wires emerge

Another view of the set.

overheating. In spite of this precaution the solder-
ing of the leads should be carried out as rapidly as
possible. The importance of the foregoing warning
cannot be overstressed and the construcior is well
advised to exercise the utmost care when dealing
with this particular transistor.

i La© lei’ ¥y ) C28 a /.
@ X |
l b@’_‘ e \c2s 0 | |
, TR7 ( —A i {
i c27”  N\e=z2 35" /A =)
t . v 3 il I
c24 1 M '

l 1\ W\ \ y
NN -..“J_'

Fig. I (above)—The revised F.M. unit wiring (changes from
the prototype wiring given on the blueprint are shown).

Fig, 2 (below)—The mains transformer wiring.
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and these should be passed
through  the appropriate
holes in the board and
soldered. From the other side of the transformer
four leads will be found. The brown lead should
be inserted into the appropriate hole in the board
and soldered. The three remaining leads should be
connected to the voltage selector panel, the colours
being located as shown. The two rectifier diodes
D2 and D3 should be bolted to the board using the
two 4B.A. nuts and washers provided. The solder
tags should be fitted to the screw terminals and a
short length of tinned copper wire soldered be-
tween each tag and the hoie in the board directly
beneath each tag. The resistor R28. capacitor C34
and C21 should now be fitted. Mount the fuse
holder securely in position.

Next Month: Alignment

Fig., 3—Voitage selector and
fuse wiring. -
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A SWITCH
TUNED TRF
RECEIVER

TUNING PROCEDURE AND POSSIBLE
MODIFICATIONS

By J. Harrison
(Continued from page 1072 of the April issue)

LTHOUGH it was stated last month that
this receiver employed the “live chassis” tech-
nique, the power supply circuit given below
incorporates a transformer which has a separate
winding for the H.T. The mains is thus isolated
from the chassis and the receiver is safe to handle,
there being no possibility that the chassis will be
live. The transformer should have a tapped mains
primary and supply 6:3V at 2A and 200-250V at
about 60mA.

Tuning Procedure

The tuning of the receiver is quite simple,
the following procedure being followed. A
length of wire, as long as possible, is connected
via a 100pF capacitor to the anode of V1, to act
as a_temporary aerial. The trimmers C6, C7 and
C8 are then adjusted to receive the stations chosen
for the switch positions. The temporary aerial
is then removed and the trimmers C1, C2 and C3
adjusted to give the maximum output in each case.
Fine adjustments are then made to the detector
trimmers to compensate for the removal of the
capacity of the wire aerial. After the final adjust-
ments are made, each trimmer is locked by apply-
ing a dab of paint to its screw.

Performance

The receiver constructed gives
reception of the local medium-
wave Home and Light services of
the BBC with more than adequate
volume, it being possible to over-
load the output valve if the gain is
advanced too far. The audio out-
put of the final valve under these
conditions is about 4W. However,
it is difficult to estimate how much
of this is radiated by the small
speaker.

The receiver has been tuned to
receive the Radio Luxembourg
transmitter with the switch in its
fourth position, which it does quite
efficiently when propagation con-
ditions are good. The lack of any
form of AVC does, of course,
render reception of this station a
little erratic. It has also been used
to receive various other trans-
missions, among the more
successful being the BBC Third

May, 1961

programme and the Hilversum programmes.

The use of -a ferrite rod aerial has resulted in
the recciver being somewhat directional. In use,
therefore, it has to be turned into the position
which gives the greatest output.

The complete apparatus, in its case, weighs
about 8lb, which is quite light enough to be moved
frequently from one room to another.

The consumption of power from the mains is
of the order of only 25W, and thus, the cooling
is quite adequate.

Possible Modifications— Addition of Further Switch
Positions

There is no reason at all why a receiver of this
type should not be constructed with more than
three pre-set tuning positions. All that would be
necessary for this modification would be the
provision of a four-pole switch with as many ways

32uF
350vwW — o
Heaters
6V O+04A
Lamp
7%

Fig. 7.—The circuit of the power supply. (Although the transformer
specified last month was adequate if the “'live chassis" technique were
to be employed, this circuit shows a transformer with an H.T. secondary
winding which enables the receiver to be isolated from the mains supply.)
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as required, and two trimmers
for each position.

If extension . beyond five
stations is contemplated, it
must be remembered that the
cost of the switching assembliy
and the amount of space which
it will occupy will become -in-
conveniently large. A double-
gang variable capacitor with

PRACTICAL WIRELESS ‘ -

padding and trimming capa-
citors would probably represent
a better solution.

Addition of Long-wave Switch
Position

The receiver which has been
described was intended for use
in London, where the reception
of the medium-wave Light pro-
gramme is quite satisfactory. In
some districts this would not be

the case and it would be nec-
essary to provide for reception
of the Light programme trans-
mission at 1500m. 1t would not
be possible, in practice, to do
this by providing very large
capacities to tune the existing
coils and a larger inductance would have to
be incorporated in the aerial and detector coils.
It is possible, at the cost of a loss of sensi-
tivity, to switch in the extra inductance by
using the existing switch arrangement. This
method was shown in Fig. 6. The long-wave wind-
ing should cousist of 130 turns of Litz wire, pile
wouud on the short length of ferrite rod exposed
between the end of the medium-wave winding and
the recciver chassis. This is not a good method
of providing the extra range since there is bound
to bz a loss of sensitivity and selectivity and there

7/

i 4 s

The construction of the receiver.

Fig. 8.—A circuit more satisfactory than that of Fig. é (last month) for
reception of one L.W. station. Two extra switch wafers are required.

may be some cross-talk between the ranges. A
much better method would involve the use of extra
switch wafers. Such an arrangement is shown in
Fig. 8.

Use of a Larger Speaker

This circuit is capable of giving an audio output
of hign quality and so it might be considered
wortn while using a larger speaker unit. This
would, however, defeat one of the original objects
of the design, which was to keep the cost as small
as possible. If a suitably loaded 8in. or 10in. unit
were available, it would be worth
while improving the bass response
of the A.F. amplifier by increasing
the values of C11 and CI12 from
0:01uF to O-1uF.

Afternative Valves

If the following valve substitu-
tions were made, no modifications
to the circuit would be necessary,
other than changing the value of
the cathode bias resistor of the.
output valve.

Vi V2 . V3 | RI12

EF36 | 6SQ7GT | 6V6 |220Q
(EF50) | 6SUTGTY | KT63 | 410Q
(SP61) | 6SL7GT

Any combination of these valves
could be used and many other
types are suitable, but it must be
remembered that the total heater
current drawn by them is likely to
be greater than that needed
originally. The rating of T2 must
therefore be adjusted accordingly.

Note: The values of capacitors
C4 and Cl4 (see Fig. 1, last
month) should be increased from
0-01xuF to O1uF to increase
stability and bass response.
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‘-Transistor Characteristics

“’A SERIES OF TESTS, WITH WHICH THE READER MAY

1OBTAIN HIS OWN SET OF RESULTS

jN completing the following series of tests to
obtain the characteristics of a transistor, the
author has attempted to include all details which
will enable the reader to carry out similar
experiments with a minimum of basic instruments.
The results are analysed and some guidance is
given.to enable appreciation of the various points
which arise, g

21°C...0-5pA
C 35°C..0-10mA

O=10V 10k

) OC7t
Transistor

Fig. 1.—The collector-diode test circuit.

When considering a junction transistor; e.g.
an OC71, in common base configuration, it can be
looked upon as two distinctly separate emitter-
base and collector-base diodes representing the
“input” and * output” of the transistor. In this

sense, their separate characteristics can be
obtained with the following apparatus (which will
not be beyond the scope of the average
enthusiast): one microammeter having a maximum
TABLE 1
Transistor Temperature
21°C * 35°C
Collector | Collector || Collector | Collector

P.D. Current P.D. Current

(-v) (nA) (=V) (mA)

0-1 1-8 0-1 6-4

015 1-88 0-15 675

0-2 1-89 0-2 6-8

0-25 9 0-25 68l
u 0-5 I9 0-5 689
g 0-75 19 0-75 69

I-5 1-93 15 70

2:0 1-94 20 70

40 1-98 4-0 7-0

6-0 2:0 6-0 70

8:0 2:05 8-0 7.05

10-0 2-075 10-0 7:1

Collector-diode results

By P. Westwood

reading of about 5uA, and two milliammeters
which will indicate fairly accurately small currents
up to 10mA, a multi-range voltmeter, and a few
potentiometers and batteries as shown in the
circuit diagrams.

Determination of the increase in collector current for
increases in applied voltage.

The circuit should be wired as shown in Fig. 1
and the following point noted. The polarity of the
battery is such that the negative side is connected
to the collector. It cannot be stressed too strongly
that in all transistor experiments, correct battery
connections are essential if permanent damage to
the transistors is not to result. It is suggested that,
at, this stage, a table be drawn up for entry
of the results which should, if possible,
include the temperature of the transistor at the
start of the experiment, ie. room temperature.
’ll‘he significance of temperature will be realised
ater.

The collector-base P.D. should now be
increased in small steps to a suggested maximum

-

pAl mA Temperature: 36°C.
7 J
34 6
&
S S|
cp 1P
8% 2__‘:‘9, 4 Temperature 21"C.l
s8Ny
S 3
= 3
3 4l =AVe _7x10
o 't 2?2 Re=31c~ o2
1 = 35000Q
o I T NN N DU T N B 't

O -1 -2 3 -4 -5 -6 —7_-8 -9 0
Collector voitage (Vo)

i

Fig. 2.—Collector-diode curves. 3] ' |

for this particular transistor of 10V. Each time an
increase is made the readings of both instruments
should be recorded. Before disconnecting, the
whole procedure should be repeated with the
transistor held tightly in the palm of the hand,
which will cause a temperature rise of about 15°C.
From the new results thus obtained, together with
the original set, collector-diode characteristic
curves can be constructed as shown in Fig. 2.
From these, several important facts emerge;
firstly, the curves can be recognised as being
similar in shape to those of a pentode valve, which
immediately suggests that the collector-base
“slope ™ resistance is very high. In other words,
a small change of collector current will cause a
large change in collector voltage. Further, it has
been shown that when the temperature of a
transistor is increased by approximately 15°C,
the collector current increases by some four times
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that for the same given collector voltage. This
illustrates the need for the use ot *“ heat sinks”™
to dissipate any excessive heat which may be
built up. No doubt the reader is already familiar
with the many simple types which are used in
commercial equipment.

Emitter-Base Characteristics

If we now rewire the test circuit so that it
corresponds to that shown in Fig. 3, we can, by
taking a few simple readings, obtain sufficient
information .-to plot the emitter-base diode
characteristics. Eight or nine steps of voltage

o
0C7

Transistor (B

Fig. 3.—Emitter-diode test circuit.

increase with their corresponding current readings
are sufficient, as is indicated by the writer’s table
of results. By taking the slope of the characteristic
curve constructed, we can determine the emitter-
base resistance; in this case approximately 76-5(.
It should also be noted that for small emitter
voltages, the curve becomes extremely non-linear.

So far, we have taken a transistor and treated
it as two entirely separate diodes, and have
shown that the input resistance of one (emitter-
base) is fairly low and that the output resistance
of the other (collector-base) is very high. We have
also shown that potential across each respective
*“diode ™ is in the opposite sense for conduction
in common base connection. Finally, it has been
seen that, in general, transistors are extremely
temperature sensitive.

Now, once again, we shall plot the collector-
base characteristics, but instead of the emitter
being left disconnected, emitter-base currents will
be set up by an associated circuit and their effect
on the collector current examined; that is to say,
we shall try to find out if there iz any difference
in the collector current when its applied voltage
remains constant and the emitter current is varied.
say from ImA to 4mA. (The circuit used is given
in Fig. 4.)

TABLE 2
Emitter Current Emitter P.D.
le (mA) (Ve)
-0 0-35
2:0 0-48
3-0 0-58
4-0 0-66
5-0 0-74
60 0-81
7-0 0-87
8-0 0-92

Emitter-diode results
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To carry out this part of the experiment we
increase the emitter-base voltage until the milliam-
meter in that part of the circuit reads ImA. The
collector voltage rheostat should be adjusted to
give a reading of (—35)V. Maintaining the emitter
current at 1mA, the collector P.D. is reduced in
steps of 1V until zero potential is reached. At
each stage, as before, all instrument readings are
recorded. The whole procedure should be repeated
using fixed emitter currents of 1 to 4mA. If the
method still appears a little hazy to any reader,
examination of the results table will give a
clearer picture of what has been done.

The characteristic curves of collector current
against collector voltage, constructed from the
table of results we have just drawn up, show
clearly that when the emitter is no longer left
disconnected, the collector current is not of the
order of a few microamperes. as previously
found, but has increased considerably, and within
the limits of the accuracy of the measuring instru-
ments used, would appear to follow the value of
the fixed emitter currents: when an emitter
current of 2mA was flowing we found that the
collector current was also 2mA and remained
constant at that figure even when the collector
potential was reduced from (—=5V to (—1)V. It
can be scen that under " diode”™ conditions
(—35)V produced a current of only 2uA, and now,
with a zero collector potential, this figure is
considerably exceeded. It is quite obvious that
under the new test conditions we have set up, the

7+
o
£
:5.—
<& ale
£ a4k
s
3 3
o
£ 2 26 x 103
£
w L

! ] [l 1 1 1

1 | I |
04 02 03 04 05 O6 O7 O8 09 PO
Emitter voltage (Ve)

Fig. 4.—Emitter-diode curve.

OC71 transistor can no longer be considered as
two separate diodes since there has been some
interaction between the “input” (emitter) and
* output ” (collector) circuits.

It would also seem reasonable that as the only
thing which is common to the emitter and
collector is the base, that is where ' we should look
for a possible explanation, and so without offering
any highly technical or long-winded theories the
phenomenon can be reasonably understood using
the information already gained as follows.

From_the relevant circuit diagram it can be seen
that the emitter is biased in a forward or positive
direction with respect to the base and thus an
emitter-base current flows, this current consisting
of conduction by ** holes ” is diffused in a random
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manner across the common base, many of these

*sholes ” reaching the base- oollector junction, just
ﬁ the reader has come to ‘accept such terms as

dlectron charges ” and “ free electrons” so he
must accept that current flowing in transistors
‘cduses a proportional number of ‘“holes™ or
‘* positive charges” to be made available in the
base particularly at the collector-base junction,

- It can also be seen that the collector circuit is
biased in the opposite sense to the emitter with
respect to the common base and so collects the
positively charged * holes” when they arrive at
the junction. Thus, the current flowing in the
emitter-base input c1rcu1t causes a similar value of
current to flow in the collector-base output
circuit. In reality, the collector current is slightly

less than that of the emitter, the difference being
due to the small base current flowing. It would,
therefore, seem reasonable to ask how amphﬁca-
tion can be said to have taken place when in fact
a current loss has been experienced.

e

Fig. 5.—Transistor test circuit.

The answer to this question is simple, we have
shown that the emitter-base or input resistance is
relatively low and that the collector-base output
resistance is very high. Our characteristic curves
showing collector current against collector voltage
under transistor conditions would suggest that
there is no detectable current change for a
‘potential difference of SV but it must be
appreciated that a current change of 0-01mA
would give a “slope” reSistance of 500,000(
‘which emphasizes the need for care in takmg all
readings and constructing the graphs. We have the
same current, in fact, in two circuits, one having
a high resistance and the other low. Voltage is
equal to current miltiplied by the resistance
through which it flows (I X R), and for maximum
power transfer the resistance of the external
circuits' of the transistor should be equal to the
internal resistances of the transistor, it follows

—
E le=4mA
= f 4
2]
= le=3mA
® 3
£ le=2mA
g2 ;
S Te=imA
s 1
g
° 1 ! 1 1 1 1 [ 1 | S
o -1 -2 -3 -4 -5

Collector voitage (ve)
Fig. 6.—Trans:stor curves.

May, 1961
l TABLE 3 . ..
Collector Collector Current (mA)_ .
P.D. for four values of
Emitter Current (mA)
(=V) | 2 3 4
-5 | 2 3 I 4
—4 1 2 3 | 4
-3 | 2 3 4
-2 I 2 3 4
-1 I 2 3 4
0 0-43 0-63 0-8 0-975

>
Transistor results

that although there has been a slight current
reduction there has also heen a high voltage gain.
The collector load, of course, in many instances
consists of an inductancc having a high impedance
at the working frequency and providing a low
D.C. path so that small battery potentials may be
used. The emitter is provided with a standing bias
to ensure that the superimposed alternating signal
operates over the straight portion of the emitter
curve.

This completes the work we have set out to do
and, although a number of points have been left
unexplained, a far better understanding of work-
ing of a transistor from a practical point of view
should have been achieved enabling the reader
readily to understand more complex circuits.

An Introduction to Stereo

(Continued from page 38)

1. High stability resistors should be used where
shown in the circuit diagrams, ctherwise carbon
composition types are quite suitable.

2. The valveholder should be of the loaded
nylon, resilient type, and if the loudspeakers are
housed in the same cabinet, acoustic shielding in
the form of a wooden partition should be arranged
between the loudspeakers and the pre-amplifiers.

3. The mains power transformer should be kept
as far away from the pre-amplifier unit as possible,
and if hum is found, re-orientation of the trans-
former may cure the trouble.

4. A good earth bus-bar of 12 or 14s.w.g. tinned
copper wire should be run on insulators around
the chassis and earthed to the chassis at one point
only, the input jack, JKI.*All earth connections
should be made to this bus-bar and not to the
chassis. .

S. Heater leads should be twisted closely
together, kept close to the chassis and well away
from input and grid leads.

6. lnput leads to the grid circuits should be kept
as short as possible, and if the above instructions
are carried out, no screened leads need be used
in the pre-amplifier and no internal shielding will
be required.
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Now you can have for free examination the new
and revised 3rd Edition of this very practical
engineering and servicing work. If you are a
Radio Engineer, Technician, Mechanic, Instructor,
Student, Keen Amateur, or engaged in the elec-
tronics field, this great wealth of data in all branches
of radio and television will prove invaluable. It
covers a most comprehensive range of subjects,
new developments and techniques.

BROADCASTING - COMMUNICATIONS
SERVICING - NAVIGATION

High Fidelity Recording
and Reproduction. Components

Written for you by nearly 50 Specialists

Including L. S. Allard, B.sc., AINSTP. (G.E.C. Cathode-ray
Tube Group); S. W. Amos, B.SC.(HONS.), A.M.LE.E. (B.B.C.
Tech. Instructions Section); E. S. Bacon, M.SC.{(LOND.),
A.R..C. (Chief Supervisor Elec. Labs. Ever Ready Co. (G.B.)
Lid.); W. T. Blackband, M.SC., AM.LE.E. (Aerials Research,
R.A.E., Farnborough); R. H. Burdick, A.C.G.L. A.M.LE.E.
(Marconi’s); L. Driscoll, B.SC., A.M.LE.E., A.M.BRIT.LR.E.
(Murphy Radio); E. A. Fielding, B.SC.TECH.(HONS.), A. 5
M.LE.E., A.LR.E. (Salford Electrical Instrumemts Lid.); D. H.
Fisher, A.M.LE.E. {(Regentone); L. 8. Foskett (E.M.1); R, C,
Glass. M.A,, B.SC.. A.M.LE.E. (Lecturer Applied Physics, North-
ampton Coll. Adv. Technology, London); F. J. Grimm,
A.M.BRIT.I.R.E. (Pye); P. Jones (Aerialite Ltd.); J. M. Kirk,
M.B.E., B.SC.(HONS.) D.LC., A.C.G.L, M.LE.E. (Standard Tele-
phones and Cables Ltd.); L. A. Moxon, B.SC.(ENG.), A.M.LE.E.
{R.N. Scientific Service); D. F. Urquhart (Erie Resistor Ltd.);
V. Valchera (Valradio Ltd.); A. H. B. Walker, B.SC.(ENG.),
D.1.C., A.C.G.l., M.LE.E. (Westinghouse Research Lab.).
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adio & TV Engineers’ Reference Book

1,800 PAGES, 47 SECTIONS

Includes:—Formulz, Calculations, Communica-
tion Theory, Electron Optics, Colour TV,
Materials, Studio Equipment, Transmitter Power
Plant, Broadcasting and Communication Trans-
mitters, V.H.F. Equipment, Amateur Radio
Equipment, TV Transmitters and Aerials, Radio-
Frequency Transmission Lines, Waveguides,
Broadcasting Receivers, TV Receiver Design,
Commercial H.F. Radio Links, Broad-Band Sys-
tems, Radio Navigation and Radar, Aero Radio
and Radar, Radio Astronomy and Satellite
Communication Aerials, Valves, Tubes, A.C.
Rectification and Ripple Filters, Transistors,
Diodes, Resistors, Capacitors, Inductors, Trans-
formers, Gramophone Pick-ups, Speakers, Inter-
ference, Recording, Batteries and Conversion
Equipment, H.F. Reproduction, Measuring and
Test Equipment, R/TV Installation and Servicing,
Noise, Projection TV, Oscillators, Industrial TV,
Unitsand Symbols,Progressand Developments,etc.

2,000 DIAGRAMS AND TABLES

U ED EEN D UER D EEN B Smn D EEN S G D DS G GSU EEN Emm BN EmN G D BN SN EEm G Emm

b 1 GEORGE NEWNES LTD., 15-17 LONG ACRE, LONDON, W.C.2. ]
P ST N ow Please send me Newnes i
l RADIO. AND  TELE- Name
VISION ENGINEERS’
] :
REFERENCE BOOK with-
7- D AY | out obligation to purchase. Address |
l i w‘;h eithe; rztum thelworr l
within eight days or I will
l ser;d the first payment of §/- nx(»l)mm l
F R E E eight days after delivery, . HomeOWNER
| then ten monthly subscrip- Occupation bl ]
tions of 10/- untili the sum '
i |
T E s T l of £5 _Ss. h_as. be.en‘.l paid. \Syur Signature. - - Liviag with Parents
. l Ea:? price within eight days Lnrdey;?ulrl )Parem signs if you are RB62 Py |
'._--—_-----—------ -—-—-_—--—-'
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““ P.W.” 6 TRANISTOR PERSONAL RECEIVER

o Designed by the techni-
cal staff of Practicul
Wireless: easy to build,
using printed circuit,
and 1st Grade Matched
Transistors and Diode.
Full Medium and Long
Wave coverage to inter-
nal speaker. All parts
sold separately (new
components only) en-

*  abling you to buy as re-
quired, and full detailed
price list will be sent on

request. Constructional details 1/6.

TOTAL COST INCLUDING BA'l-

TERY AND CABINET £8.19.6.

¢
¢
4

TRAWLER BAND RECEIVER R1155. The late version of
the famous Bomber Command receiver known the world over
to be supreme in its class, Covers 5 wave ranges 18.0 to 7.5 Mc/s,
7.5 to 3 Mc/s, 3.0 to 1.5 Mc/s. 1,500 to 600 ke/s, 500 to 20 ke/s,
and is easily and simply adapted for normal! mains use. Full
.details being supplied. All sets thoroughly tested and in perfect
working order before dispatch, and on demonstration to Callers,
Fitted latest type super slow-motion tuning assembly. Have
had some use but are in excellent condition. ONLY £12.18.6.
A.C. MAINS POWER PACK OUTPUT STAGE, for the
above in black crackle case to match receiver. enabling it o be
operated ediately, but lust plugging in, without any
modification. With built-in 8in, speaker, £8.10.C. DEDUCT 10/~
IF PURCHASING RECEIVER AND POWER PACK TOGETHER.
Send S.A.E. for illustrated leaflet. or 1/3 for 10-page booklet
which gives technical information, circuits, etc., and issupplied
free with each receiver. Add carriage 10/6 for Receiver, 5/- for
Power Unit.

UNIVERSAL VOLT-OHM-
MILLIAMETER

At last a first grade multi-tester
within the reach of everyone's

cket, and a necessity to all
nterested in Radio and TV.
Reads A.C. and D.C. Volts up to
1,000 in 5 ranges. at 1,000 ohms
per volt, D.C. current (3 ranges)
to 300 mA. Resistance readings to
200 K ohms in 2

y read open scale, beauti-
fully made and fully guaranteed.
Limited number available under
import quota. Complete with
eads prods. and internal battery.

ONLY £9 /6

H.R.O. SENIOR COMMUNICATIONS RECEIVERS. Com-
lete with all 9 coils, giving coversge of 50 kcfs—30 Mc/s.
hecked and in berfect working order. Rack mounting tyre

%gpsefn)sn Standard Table Model 21 gns. (Carr., etc. 22/- either

H.R.0. MAINS POWER UNITS A.C. input 115/230 v. output
D.C. (fully smoothed) 230 v. 75 mA. and 6.3 v. 3.5 A. Compiete
in black crackle case. ONLY 59/8.

POCKET VOLTMETERS, Read 0-15 volts and 0-300 volts A.C.
or D.C. BRAND NEW and UNUSED. ONLY 18/6.

B.C. 221 FREQUENCY METERS. The famous American
crystal controlled, 2gort.aa.ble frequency measuring standard.
Coverage 125 ke/s—20 Mc/s. Complete with original numbered
calibration book. Perfect order. Illustrated details on requcst.
ONLY 218

INTERCOM TELEPHONE SET. Two pairs of Brand New
Headphones connected to Breast Microphones, with leads, etc.
in fitted carrying cases. Supplied with 44 volt battery, 10 yards
twin wire, and full instructions for connecting to make super
intercom. ONLY 27/6 (post 3/6). Extra Wire 3d. per yard.

HARRIS ELECTRONICS

(LONDON) LTD.
138 Gray’s Inn Road, London, W.C.I.
) (Phone TERminus 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 mins. by bus from King's Cross.

May, 1961

Take the trouble OUT of trouble-shooting
with the NEW '

Lab-Craft

TRANSISTOR SIGNAL
INJECTION PROBE

Price
99’6

All forms of Audio Ccts.

Complete with Printed Wiring.

long life
MERCURY % Self contained.
BATTERY * Completely safe.

* Light in weight.

* Wide frequency range.
Used for rapid signal injection,
Functions as a Wide-Band Modu-
lated Signa! Generator emitting a
_signal rich in AF, IF and RF com-
$ActualSize ponents, Useful range: 2 Kc/s to

25 Mc/s.

LAB-CRAFT LTD.
83 ILFORD LANE, ILFORD, ESSEX. Tel. 2576

WE DO NOT KNOW
‘HOW TO TEACH
RADIO ....

to any useful standard without
employing MATHEMATICS but
then we know how to teach

MATHEMATICS

and have been doing so successfully
for 21 years.

Our speciality is coaching candidates to
sit and pass City & Guilds Telecommunica-
tion Technicians’ Certificate Examinations
and the Radio Amateurs’ Exam. Our
record of successes is second to none.

Write for details, today, to:

Mr. J. SYKES

(M.LEE., M. Brit. LR.E., M.LN.)
Principal:

BRITISH NATIONAL RADIO SCHOOL

Red Lion Court, Stalbridge, Dorset.

Britain's premier Radio Correspondence School
specialising in City and Guilds examinations.
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END-FED TRANSMITTING AERIALS

3HE end-fed transmitting aerial, in which one

end is brought right to the transmitter, has the

advantage of simplicity. It is also quite efficient.
This does not mean that stations already equipped
with centre-fed dipoles, or other aerials, should

abandon them in favour of an end-fed wire. But -

it does mean that an end-fed aerial is extremely
easy to erect, so that a transmitter may be brought

into action without delay. It can also be operated -

on its harmonics, permitting working on more
than one band, with the single wire.

'''''' «—Current

Aerial wire =" Voltage

Fundamental

....... »—Current VOMP’-

~ .
-~ .

2nd. Harmonic

Fig. I.—Voltage and current distribution for funda-
mental and second harmonic.

Popularity

A record kept of about onc hundred contacts on
the 80m band showed the following percentage of
aerials:

40 end-fed Hertz, or longer.

15 Marconi types.

34 centre-fed dipoles.

11 various other types.

This appears to show that the end-fed aerial is
quite popular. These figures do not necessarily
represent the acrials used on other bands, where
the harmonic efficiency may be undesirable, and
where other types of aerial are popular.

Currcnt\:_‘__,-----.- -

insulators
Top
Insylators
Cord
Down lead
Transmitter
~ Fig. 2.—A practical end-fed aerial.

PRACTICAL WIRELESS 57

By Amateur Transmitter

The aerial will probably be supported at the
house, and a distant pole, tree, or other building.
1t is thus easy to fix, and among the least
conspicuous of out-door transmitting aerials. The
length can also be varied considerably.

As would be expected, an increase in aerial
height increases radiation efficiency. This may be
calculated approximately, but the simplest method
is merely to support the aerial as high as possible.
It will often be something between about 15ft and
30ft high. !

The aerial will also be directional, the pattern
changing with harmonic operation. The bearing of
the various lobes can be calculated, but this again
is scarcely worth while. Instead, it can be assumed
that for general use there is no need to pay much
attention to the directional characteristics. Briefly,
radiation is greatest away from each side of the

‘antenna, and smallest in line with it, when it is

used on its fundamental. When used on harmonics,
the side lobes break up into smaller lobes.

End-fed Hertz

Fig. 1 shows an end-fed Hertz operating on its
fundamental. This ideal will not be achieved in
practice, but each end will correspond to a point.
of relatively high voltage, and low current. This
is the equivalent of a high impedance. The actual
figurc may be 1,0002 or more, depending on
aerial height, and other factors.

When the aerial is operated on its second
harmonic (e.g. 40m, for an 80m aerial) it is still
voltage-fed at its termination with the transmitter. -
This remains so with higher harmonics. The same
wire ¢an thus be used on two or more bands.

Its efticiency as a harmonic radiator makes this
type of aerial an unwise choice for the higher
frequency bands. For example, harmonics of thz
21Mc/s or 28Mc/s bands can readily cause TV
interference.

A typical end-fed Hertz is shown in Fig. 2. The
downlead and connection to the transmitter
actually form part of the aerial. For practical

HT.
Aerial
000000
[}
Input _,{ 2l | owtput
Impedance nE, 7"" Impedance

=X

Fig. 3.—n network used for loading
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heights on 80m most of the aerial will be

,horizontal.

¥

Aérial Length
“The calculated length will be approximately

;l24ft for the 3-8Mc/s end of the band, and
around 133ft for the 3-SMc/s end of the band A
“middle” length will easily aliow satisfactory
working through the whole band.

When the aerial is bent, as in Fig. 2, the actual
total length of top and down lead needs to be a
little longer. For average purposes, 132ft to 136ft
will be satisfactory. Current and voltage distribu-
tion will then be approximately as in Figs. 1 and
2. Should the actual length vary somewhat from
these figures, the resultant reactance can be tuned
out at the transmitter end, and effective operation
still obtained. Longer wires may, of course, be
used, when space permits. For example, 266ft
would be approximately full-wave at 3-6Mc/s, and
would thus be working on its second harmonic,
on this frequency.

For the actual aerial, 14 s.w.g. hard-drawn wire
is often used. About two insulators can be used
each end, with cord or wire from the house, pols,

_ or other supports.

Impedance Matching

The end-fed Hertz is high impedance, as
explained, and thus needs a high impedance feed
point. Many popular transmitters employ a
7-output circuit, as shown in Fig. 3. This allows an
impedance transformatlon from the valve to the
aerial.

Standard formulae will give the impedance
transformation from input to output, for known
values of Cl1, L1, and C2, but it is sufficient to
know that changmg from a high to a
impedance requires that Cl be smaller than' C2.

From the point of view of simplicity, it is highly
convenient to attach the aerial directly to the out-
put. point shown in Fig. 3. Capacitor C2 will then
usually have to be at quite a low value. It may,
in fact, be found that C2 has to be opened so far
that resonance can no longer be reached by
means of C1. If so, one solution is to increase the
value of C1, or to add another condenser of
suitable high voltage rating in parallel with it.

In some transmitters it may be inconvenient to
increase Cl1. If 'so, an external means of obtaining
the necessary high impedance output for the aerial
can be used. One such method is shown in Fig. 4.
This is a reversed = network, C1 being large, and
C2 small. For C1, a standard 2-gang 500pF broad-
cast receiver condenser will be satisfactory. C2
should resemble C1 in Fig. 3. That is, have wide
plate spacing (for other than low power) and be
of about 140pF to 250pF capacity. Coil L1 is
resonant at the operating frequency.

It is now possible to leave C2 in Fig. 3 at
fairly high capacity, and difficulties in obtaining
resonance with C1 in the P.A. output circuit will
then no longer arise. C1 in Fig. 4 is adjusted to
moderate capacity, and C2 set to obtain resonance.
It will be noted that if the coupler in Fig. 4 is
closely wired to the = circuit in Fig. 3, the two
large capacity condensers are in parallel. 1n these
circumstances it is sometimes possible to omit Cl
in Fig. 4.

Another method of matching the low 1mpedance
transmitter output to the high impedance agrial is

lower -

May, 1961

shown in Fig. 5. The coil is tuned to resonance.
Loading can be adjusted by tapping the antenna
down the coil, by changing the number of turns
on the link, or by adjusting the loading controls
on the transmitter. The latter should, however,
usually be set for fairly low xmpedance That is,
C2 in Fig. 3 at fairly high capacity.

e OO —————>
Transmitter t To
T Output Aecrial
" =
p— p—
7T 7lc2
< W

Fig. 4 (above).—A coupling circuit for transforming
to a high impedance.

Fig. 5 (below).—A second tank for impedance matching.

Resonant at
working frequency.

To Aerial

¥4

F

o)
ké.‘:i]
Nl

J Aerial
Transmitter (a)
Aerial
Coaxial cab!es *
//Harmomc Aerial
Transmitter Fitter . Tuner

Fig. 6.—Two methods of c_onnecting the aerial.

Harmonic Suppression

The method of feeding thz aerial directly from
the transmitter is shown at “A” in Fig. 6. When
C2 is reduced to a low value, 10 obtain loading of
the high impedance aerial, the harmonic suppres-
sion becomes poor. If harmonic interference is
not caused, this form of working may be adopted,
for its convenience.

If harmonic interference arises, it may prove
sufficient to use one of the circuits in Figs. 4 and 5.
These provide some harmonic rejection themselves.
They also allow the transmitter 7= tank to work into
a low impedance, which improves its harmonic
suppression.

If harmonics remain troublesome, 1t is usual to
add a harmonic filter betwcen transmitter and
aerial tuner, as at **B” in Fig. 6. Such filters are
normally designed to work in a low impedance
line. and cannot be included in series with the
aerial, at “A”.

(Continued on page 78)
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LYNE RADIO LTD.

162 HOLLOWAY ROAD, LONDON, N.7
18 TOTTENHAM COURT ROAD, W.|

NORth 6295/6/7
MUSeum 5929/0095

THE COMPONENT
SPECIALISTS

OPEN: Tottenham Court Rd,,
9 a.m. to & p.m. Mon. to Fri., Sat.
| p.m.'Holloway Rd.: § a.m. to

6 p.m. daily. Thurs. | p.m.
Sat. 5.30 p.m.
Our Advantageous H.P. and

Credit Sale Terms are avail-
able on any single item over
£5. Your enquiries Invited.
Please print your name and

All post orders and correspondence to 162 HOLLOWAY ROAD, LONDON N 71 address.

NEW!

Introducing our new Super-Sensitive 5-Stage
4 transistor plus diode) pocket transistor
recelver—for full medium wave reception—
with the following outstanding features:

THE “PAGEBOY”

“CITIZEN”

An amazing little

recelver with buiit

aerial and

small enough to be

?:ld in the palm of
e i

% Completely seli-contained—No external
aerlal or earth required.
High Flux P.M. Speaker.

% Genuine Ediswan tran-
Socket provided for
listening. % Sock. brovided for connection to
% Volume Control with on/off
switch—Condenser tuning. * Easy assembly
on colour coded pre-tagged circuit board.
% Attractive polystyrene cabinet
ures 5% x 3 x 14in., ghrome handle, attractive
All required components including full
solder,
special inclustve price of only 95/-. (Yos.
Ninety Five Shiltings Onlyh Plus 2/6 P. & P,
Nothing more to spend.
deaf-aid type miniature earpiece fitted with
miniature jack plug at 7/6 extra only! If req.
All parts available separately—Itemised list
and full assembly instructions, sent tor 1/8
Hear this amazlng little receiver

working. at any of our branches.
STOP PRESS ¢!
All components amllahle ¢X stock for

—250 milliwatts.
sistors. %

Car Aerial.

dial.
instructions,

post, frce.

th .W. ROADF/
TRANSISTORISED RECEIVER.
stamp for itemised price list.
specialinclusive price nvailable £16.19.6

ception at
wonderful
volume.
No fiddlv
tuning!
condenser
tuned!

Supplied with

ponents.

transistors, wiring
solder.

% Genuine 2jin.
% Push-pull output

plugs 12/6 extra.
personal

e ans ‘Cgmpage
vanta
Treb e s
bass AND
middle
oontrols.
For erys-
tal or
magnetic
plck-u
A.C. Mains
2007250 v.
Valve line-
up; 6V6GT. 6SG7
metal

etc. and battery at

Suitable crystal

wire
ONLY 32/6, plus 1I6 B
Battery 3/- extra. Ardente type deaf-
ald earplece complete with cord and
Parts price list and
Easy Lay-out Plans 1/8 post (ree.
Demonstrated at all our branches.

6X5GT. Negative
stove enamelled

2 TRANSISTOR |
IPOCKET PORTABLE
Completely portable—No external

Aerial or Earth Reqd.

drilled chassis and colour ¢oded com-
Easily assembled with the
ald of the easy-to-follow assembly
instructions provided. Total cost of
all necessary components, lncludinﬂf

even
& P,

TIIE R,C. 3/4 WATT AMPLIFIER

feedback.
steel

ARER” AM/FM Built on
Slpnd chassis, measuring only 8 x 4 x 1}in.
Usual Four engraved cream knobs are

Have you tried the
famous American

Ferrodynamics |

“BRAND FIVE”
Recording Tape.

An , enthuslast’s {

must!
High Quality
Acetate Base:
57 600ft., 18/-:
5 900ft.

. 18/8:
St 1.2601%. 25/8: 7° 12006, 25/-: 17 1.800rt. 35/,
Extra Quality Mylar Du 2m ot
3 L200(t. 57/6; 7 LA0OTE. "aa/-; T2 mt 60/-.
{o]

Each on plastic sp

RRAND NE“‘—NdT SUR-STANDARD

grasie, Ave, o]

in, 1/ n. 2/-: 53in. 2/3 in- PLASTIC
| CONTAINER 28

SPOOL

1/6. 51in. 2/-: 7in. 2/3. Any single ttem plus 6d.
& P. Total over £]. Post free. & JUST

1 VALVE SHORT-WAYE RADIO
World-wide coverage at most reasonable cost.

valve. All necessarv components can be sup-
olied complete with full assembly instructions
at ONLY 35/- plus 2/- p. & p
to-point wiring diagram and price list.

Plus 2/6 p

MODIEL

M.L

table, low Autter

free.

and rest.

POOLS—Best quality

S ol 5
for spool sizes 5in. plus 1/6 P. &

Covers 40-100 G0 PRDEBS

ruaranteed. ONLY 89/6,
P. & P. Pick-up avalilable separately,
complete wnh mount and rest 25/-,

A R RIVED!
Battery Operated Version of Ahove
gsv operation. comglete with plck-up.

{ncluded in the price of the complete
kit with all necessary pmcmcal and
theoretical diagrams at
& p. or Instruction Book
fully lllustrawd for 1/-
This amplifier can be supplied, tested,
and reany for use at £5.5.0 plus p. & p.

4.5. only,

post free.

RECORD PLAYERS
H.P. Terms available
985
SINGLE RECORD  UNIT.
latest type. Heavy 8tin. dia. turn-

4 SPEED
Very

performance,

200/250 v. with tap at 80 v. for amblifier
valve filament if required. Complete
with matching pick-up with mount
Brand new and

fully
plus 3/6

4 Speed

metres with
the coll sup-
plied. Can be
extended to
cover  10-100
metres. Provi-
slon 1s also
made for the | &ns. plus3/6 P, & P.
additionoftwo | LATEST B.S.R.
extra valve | Attractive appearal
stages. Employs the

famous Acorn-type 954

210,
matic.

order,
white colour

stereo,
Plus3/6P. &

$end 2/- for point- |
' Both plus3/6 P,

nce. ed
Fully guarantced. £7.19.8,

LATEST GARRARD MODEL
Four-speed manual or
10in. and 12in.
same speed can be mixed in any
wired for stereo, attractive
scheme.

UA12.

auto-
records of
Price

4-speed.
Wir for

ll.!s R. U \8 Brand new and guaran-
teed MONAURAL
STE IlFO/\‘IO‘\ \Il’JRAL

£6.19.6,
£7.19.6.

“WAVEMASTER” 7-TRANSISTOR
LUXURY PORTABLE

THE

400
Milliwate
Output

To build
yourself,
Medium
and Long :
Waves-—
Push-Pull
Superhet
A V. C.
Perfect
Car Radio
reception.
Size 10in
x 61in. x 4in. at base
tapering to 4in. at top
Very attractive two~tone
grey Vynide covered cabinet with black and
gold printed escutcheon plate. cream and gold
knobs. handle and cabinet fittings % Weight—
complete with long-life T} volt battery—4ilb.
% Mazda high-grade transistors throughout.
* High-Flux 7in. 4in. Elliptical Speaker.
% Slow motion tuning. % Co-axial socket at
rear for direct connection to Car Radio Aerial.
groved reception by use of seven-section
plate telescopiC aerial disappearing into
Cabinet when closed, 34in. above Cabinet
when fully extended. Construction simplified
by Bakelite chassis board with the following
components already mounted: I.F. Transfor-
mers (3), Osctllator Coll. Trimmer Bank. Out~
but Transformer, Interstage Transformer,
Aerial Brackets and Earzh Bar. SPECIAL
INCLUSIVE PRICE for all required compo-
nents, full assembly 1nscructions—notmng
more to buy—is £10.19.8 plus 3/6 P, &
Allgnment service available. Full assembly
instructions and individually priced parts list,
all of which are available separately, 2/6
post free.

DIO JACK
Covers local medium wave stations variably
tuned. Compact self contained unit requiring
only connection to aerlal (no power supplies
required) for 1st class reception when used in
conjunction with your tape recorder or high
€ain amplifier. All necessary parts avallable
%t : Psp;:/cslal inclusive price of ONLY 19/8.

PRIMTED CIRCUIT CAR RADIO
(for Home Construction)

Weare proud
to be able to

New type
Car Radio
employing
up-to-the-
minute circultry
special 12 volt
valves and transistorised
output stage.The highest
degree of sensitivity Is
assured by the mcorporation of Permeability
Tunlng and a tuned R.F. Stage. Covers.
Waveba.nds NO VIBRATOR

his {8 a really com-
pact recelver that wlll fit any car. Comprehen-
sive assembly instructions are provided with
all necessary components, including valves
and transistor at a Special New Low inclusive
Price of Only £11.19.6 plus 3/6 P. & P. Instruc- |
tion booklet with itemised price list. full
description dimensions. etc., available sepa~
rately at 3/6 post free.

“PRACTICAL WIRELESS” CIRCUITS

Ali required Components for the com-
Plete Osmor Version of the Pocket
Superhet deseribed In "Practical
Wireless'’ now available at special

OW price of £8.19.6 complefe, in-
cluding Printed Circult and Osmor
hooklet. All ltemn’avalluble separately,
send for list. Enquiries invited for ali
other *“P.W.” eircult specified compon-
ents.
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HOME RADIO OF MITCHAM

(Dept. P), 187 London Road, Mitcham. Surrey.
MIT 3282
Shop hours 9 a.m. to 6.30 p.m. Wed. 9a.m. to | p.m

SUPER CATALOGUE!
128 PAGES—HUNDREDS OF
PICTURES

GET
YOURS
TO-DAY

ULTRA SENSITIVE
MICROMINIATURE
LOUDSPEAKER
TSL LP4SF represents a re-
markable development in the
field of small speakers. So
sensitive that a clear output
can be heard from only | mW
yet will handle up to 300 mW.
Actual size |%in. dia. by #in.
deep. Send for leaflet. PRICE
25/- post paid.

| WATT TRANSISTOR AMPLIFIER

This mighty
midget

transistor
amplifier
measures
only 3 by 2¢
by I}ins. and
will give a
full  1-watt
output from

ANTEX “PRECISION"
SOLDERING IRON

5 Fhpetecn

A wonderful new miniature iron for the
constructor, Five different sizes of
interchangeable bits are available; also
practical bench stand and solder holder.
All voltages from 6 to 240 in stock.
S.A.E. for illustrated leaflet. lron as

PRICE
2/- PLUS 9d. Post

etc. Brand new and

engincer. PRICE

microphone, radio, guitar, or pick-up. { Shown, 29/6, post paid. (State voltage
Output for 3-ohm speaker. Send for | Please) WE ALSO STOCK IRONS 8Y
leaflet. PRICE £4.12.6, post paid. Ready | SOLON, REMPLOY, ADCOLA, and
built and tested. LITESOLD.
HEADPHONES | o5c)LLOSCOPES
The famous *Royal A
lightweight high- | Heathkit OSI-
[ resistance head- | service oscillo-

phones are ideal for | scope kit is a

crystal sets, battery | light  compact

sets, transistor sets, | portable scope
i—% short wave receivers, | ideal for the

boxed.
PRICE 15/, post /-,
‘F* 3716, post I/-.

4,000 ohms.
S. G. Brown type

NEW 4-SPEED MOTORS

AND PICK-UPS
E,M.1. model “985" piayer unit. Heavy
8%in, dia. metal turntable. 200 to 250
volt A.C. mains. Complete with high
quality pick-up with turn-over crystal
cartridge for standard and LP records.
Limited number available, and offered
subject to being sold. PRICE £4.10.0,
post 2/-,

£18.19.6 Also
available  from
stock, the well-
known  Treco-
scope 3in. high
perfcrmance
scope, ready built
and tested, Con-
structed of ali
brand new proprietary parts to highest
standards. PRICE £17.17.0, plus 5/~ part
carriage. WE ALSO STOCK TEST GEAR
8Y AVO, TAYLOR, PULLIN, CABY,
GRAYSHAWY, ADVANCE, etc., etc.

DUKE & CO. (London) LTD.

621/3 ROMFORD ROAD, MANOR PARK, E.12
ILF 6001/3

SEND FOR FREE CATALOGUR

Hours 9 a.m.—$ p.m. Half Day Thursday

RECORD PLAYER
CABINET

99/6

extension
a.ker oabmet

red in ld.

Size 18 x 14 x 8in.
Ins. & Carr. 5/6.

Brand new. Size 12x7x
54in. Ideal for small
receivers, converters,
etc. P, &P, 3/9.

Show Model
Portable In
two-tone
colours.

Sultable for
stereo with

- SPEAKER SALE
Extension Speaker
8in. P.M. Speaker.

TO0 GLEAR 8/9 EACH

Manufacturers Salvage. 5. 6 and
7 x 4in. other sizes available.

19/9.
Fitted
in g‘ollsal}ed cabinet. Complete

8in.
P. & P. 2/9.

VALVES
SALVAGE GUARANTEED

9d. each 76 doz.
2021, 4D1, 6ALS, 6C8, 609, 6D,
612, 6H8, 6J5, 6J7, 6LD20, 63C7,
68G7, 78, 68H7, 68K7, D2, 9D2,
ARG, ARI10, T4l, EB91, EF36,
EF39, EI'50, P41, 8P61, HL41DD
T41, TT11, VT501, VT510.

2/9 each 30/- doz.
6AS, 6AMG, 6C4, DG, 6112, 6F13,
18, 6FL4, 615, K7, 6K25, 6L18,
6P28, 6SL7, 68N7, 68Q7, 6U4,
624, 7B7, 7Q7, 10FI, 128H7.
128K7, 25A6, 2575, D3, 3524, 42,
43, CL33, 1:0C34, ECC$1, EFso,
EF9l, EF92, EL32, EY51, TH4l,

U22, U24, UBO1, VP41, EF30.
5/9 each 60/- doz.
5U4, 6Q7, 6V8, 6X5, 12AU7,

1"AT7 12K7, 12K8, 1‘2Q7 ‘lOPl
EBC33, EBF80, L(‘C3l ECCs1,
E(}C&Z, ECC84, ECFSO, ECLS0,
EL33, EL38, EL41,PCC84, PCF30,
PL38, PY8], PY82, PZ30, PL8I,
PL82, U76, W76,

Post and Packing: On [ valve
7d. On 6 valves i76. On {2

“PETITE”

(Amplifler Accessories:-
impose switch, 3/6 each. Knobs,

COMPLETE KIT 16} Gns.

CO\([’LFTIFLY ASSEMBLED 18 Gns,
n

watts. Level indicator and

valves 2/6.
AMPLIFIER,
RECORD
PLAYER superimpose
CABINET 8t x3x4lin,

== LOOK!

SOLD SEPARATELY

Cabinet 49/86.
B.S.R. Deck £6.9.6.
Amplifier £7.10.6.
L. Speaker 15/9.

Also Mike 27/8.
Tape 19/9. Spools 2/9
Jack Plugs 1/8.

Dial incl, Sockets and super-
2186).

& Carr. 12/6.

Postage: Kit 12/6, Amp. 4/6. L.S. 2/9.

Cabinet 4/6. Deck 4/6.
5 valve 3.5

switch. Size

Drawings Included.

Portable cabinet in smart
two tone colours. Size
12 x 10} x 6in. Light and easy
to carry. Ins. & Carr. 4/6.

RECORD PLAYER AMPLIFIERS

12 months guarantee

Mk. D2, 79/6. Latest deslgn incorporating negative
leedback giving 4 watts undistorted output.

ECLS2 and metal rectitier.

panel on Aying leads. Mains isolated. P. &

Mk. D.3a. 89/6. As ahove de luxe model wnh separate
tone controls tor treble and bass boost. P. & P. 3/6.

Valves
Tone and vojume control
P. 3/6.
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mu Trade News =

VARIPHASE STROBE UNIT

"l‘HE Type 1208 Variphase Strobe Unit has been
specifically designed to enable components or
equipment, undergoing vibration test, to be viewed
stroboscopically in “slow motion,” irrespective of
the drive frequency, within the range Sc/s to Skc/s.
The equipment can also be used to facilitate
the optical calibration of vibration pick-ups or to
provide a calibrated, continuously variable phase
sine wave from a single phase sine wave input.
Used with the Dawe Type 444 Automatic L.F.
Sweep Oscillator, a suitable power amplifier, a
vibration generator and a Dawe stroboscope, it
provides the basic equipment needed for vibration
resonance search and endurance tests called for in
British Standards BS2011 and G100. This Strobe
Unit is produced by Dawe Instruments Ltd.,
Harlequin Avenue, Great West Road, Brentford,
Middlesex.

PRECISION POTENTIOMETERS

JPRECISION  potentiometers  with

resolution, even at the lowest
values, incorporating CIC-
SuperCon Film elements are
now available for application in
analogue computers, industrial
instrumentation and control,
following many years of
military usage.

Originally restricted for use
in missile and fire-control pro-
jects, supplies are now adequate
t0 permit a new concept of
reliability and accuracy to be’
introduced into servo- and
control systems.

Multiple  fingered  wipers
tracking on. the resistance
element, integral with the in-
terior periphery of the case,
provide absolutely smooth out-
put even under vibration and
shock. Patented internal trim-
ming process reference to the
male pilot, eliminates errors
caused by misalignment, and
there is no error build-up in
ganged assemblies.

Linear models to a linearity
accuracy of 0:Olper cent and
sine-cosine  models to a con-
formity of 0-025per cent, are in
current production. There is
also a range of rectilinear
potentiometers up to 16in. in
track length.

CIC-proprietary,
entiometers are made by
Computer Controls Lid., 9],
Buckingham  Street,  Strand,
London, W.C.2.

infinite
resistance

these pot-
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NEW PRODUCTS AND DEVELOPMENTS

PORTABLE TRIGGER GENERATOR

’1‘0 fulfil the need both in the laboratory and in

the field for a compact portable trigger
generator at low cost, yet which is capable of
delivering fast high-voltage triggering pulses
from a low source impedance, the new Winston
Portable Pulse Generator Type M.640 has been
developed. Through the use of semi-conductor
devices and printed circuits the usual bulk and
power consumption associated with this type of
instrument has been eliminated.

Another important point is that the load
capacity has a negligible effect on the rise time.
In fact, the only effects are a small reduction in
the size of the output pulse and a slight shift in
the Pulse Recurrence Frequency. Although appear-
ing contrary to the normal rules of pulse tech-
niques this has been made possible by the use of
a unique circuit. Both positive and negative going
pulses are available.

This pulse generator has been developed by
Winston Electronics Lid., Shepperton, Middlesex.

The Winston portable trigger generator.

WwWwWw.americanradiohistorv.com


www.americanradiohistory.com

62 PRACTICAL WIRELESS

NEW TAPE RECORDERS

SOUND Tape Recorders are exhibiting their

range ol versatile Tape Recorders, including
twin and four-track models on Stand 25 and
Demonstration Room 115,

The * Sound Master” tape recorder provides
10W undistorted reproduction  from an
acoustically-designed reflex loudspeaker system
giving a full range frequency response. An ultra-
linear 10W (13W peak) amplifier, plus separate
amplifier for recording, give professional quality
and the many features include mixing, monitoring
and multiple superimposing, for every possible
sound effect.

A “Sensimatic” level recording meter is pro-
vided for precise control when recording, and a
unique feature of this tape recorder is that record-
ing and play back can be effected simultaneously,
such a feature being invaluable for example for
cine-commentaries and learning languages.

The *Sound Master” has 3 speeds—I1iin,
3in. and 7}in. per second, and four tracks give
maximum tape economy. The recorder is housed
in a polished wood case, which is designed to
stand on top of the reflex loudspeaker system and
for storage purposes is detachable and contained
in the bottom of the speaker enclosure. The price
is 105 guineas complete with all accessories, and
the technical specification is attached. The * Sound
Master” is made by Sound Tape Recorders
(Electronics) Lid., 784-788 High Road, Totten-
ham, London, N.17,

RING-TYPE LOUDSPEAKERPHONE

PROVIDING immediate two-way loudspeaking

contact between positions without dialling,
the A.E.L. “Ring Type” Loudspeakerphone is a
fully intercommunicating system for offices,
factories, laboratories and other similar locations.
It is completely independent of a telephone switch-
board and can, therefore, relieve an operator of
the responsibility for connecting calls.

The system consists of a number of ten-line
master control units with a single common
amplifier. A complete installation incorporates
eleven master control units, but any number up 1o
eleven can be employed. Special units can be
supplied if a larger system is required.

The * Ring Type” Loudspeakerphone operates
from 200/250V A.C., 40-60c/s. Installations can
be supplied to operate from 100/110V supplies or
from 18V D.C. (e.g. a battery supply). Consump-
tion of a complete installation is 70W in
operation, and 35W in the * standby " condition.

Two fuses in the amplifier give protection
against component damage and fire. The equip-
ment is completely safe as the voltage on the line
under all conditions never exceeds 25V D.C.

Master units are supplied in attractive cream
coloured moulded plastic housings with light grey
loudspeaker grilles. The dimensions of these units
are: width 12in., height 6%in, depth 93in.
Amplifier units are “hammer” finished in dark
grey and silver grey, and their dimensions
are:  width 10iin., height 7in.. depth l4in.
Special Products and Radio Components Depart-
ment, A.E.I. Radio and Llectronic Coniponenis
Division, 155, Charing Cross Road, London,
w.C. 2,

May, 1961

The new ‘“‘Sound Master’ tape recorder is a 3-speed,
4-track model.

NEW SEMI CONDUCTOR DEVICES

]b‘IRST of a series of silicon-diffused junction
typec power rectifiers, the Ediswan Mazda

Type XU604 is suitable for use in television

receiver and similar power supplies. It is hermeti-

cally sealed in a metal can with axial leads.
Maximum overail can dimensions are: length

0-34in., diameter 0-4in.

The Ediswan Mazda XU604 is a silicon p-n junction
type power rectifier.

Maximum peak inverse voltage is 400V, an
absolute value for 100°C working. Maximum
mean rectified forward current is 500mA at an
ambient temperature of 75°C or less, 1S0mA at
an ambient temperature of 100°C. Maximum
re-current peak forward current is 5A at an
ambient temperature of 75°C or less, 1-5A at an
ambient temperature of 100°C. A.E.l. Ltd., 155
Charing Cross Road, London, W.C.2.
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Dust Proof
Assembly

Synthetic
Centring Device

Powerful Aicomax lll

Heavy Magnet

Cone
with
Wool
Fibres

Very Low
Bass Resonance

¥ Foam
> Edge
Damping

Die Cast Chassis

Airtight Roll’
Surround

SUPER 12/RS/DD

One Piece HF
Flare and Dome

This fine 12in. loudspeaker employs a The moving assembly is supported by

new type of double diaphragm assembly
(patent application No. 40667/60).
The main cone is moulded from a
specially formulated soft pulp which
reduces break-up effects to a minimum.
Higher frequencies are radiated by a
one piece tweeter cone with its edge
supported on foam plastic to avoid
resonance.

SUPER 12/RS/DD Specification
Fundamental Resonance 25-30 cfs
Frequency Range 20 ¢/s—15 kefs
Flux Density 17,000 gauss
Total Flux 190,000 maxwells
12in. dia. Centre Pole
Aluminium Voice Coil
Impedance

12—15 ohms only
Max. Input

20 watts r.m.s.
40 watts peak

rrice £17.10.0

a roll surround formed from resin im-
pregnated cloth permanently moulded
under heat and pressure. Together
with the high grade synthetic centring
device this roll surround permits very
large cone and coil excursions with
minimum distortion.

The powerful Alcomax III magnet
gives maximum sensitivity and excel-
lent transient response.

Wharfedale

" WIRELESS WORKS LTD

Tox Free |DLE - BRADFORD - YORKS.

Descriptive literature and cabinet construction sheet Telephone; Idle 1235/6
free on request Telegrams; ‘Wharfdel," Idle, Bradford
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gﬂ/c/ A TRULY REMARKABLE
BRITISH INVENTION!

ramdeck

GRAMOPHONE TAPE RECOROER
- o — 7774

Turns any gramo’phn‘e"into
a superb TAPE RECORDER!
and backinto a record-player in a moment!

% Plays at 7% Gramdeck is an ingenious invemiqn that
per sec. or 3 instantly turns your gramophone into a
other speeds. tape-recorder and back into a gramo-

% Records direct phone at will! You simply slip it on to
from radio or your turntable and you are ready to

microphone. record direct-from-radio or micro-
% Erase and fast phone . . . the voices of your family
rewind. ... radio programmes . . . your favourite

1 1 G music—and you can instantly plav it
ns- back through your ewn gramophlioae or

YOURS FOR 13/ radio with Lifelike Fideliry. ade by
DOWN AND I8 the peopie who make radar runs
FORTNIGHTLY for Viscounts and Britannias, the
SUMS OF I3/, amazing Gramdeck' now brings full
Ready to Record, tape-recording facilities to every
complete with Con- gramophone owner at little extra
trol Unit and 600 fe,  €OSt.

of twintrack tape,

Special moving coil  AS EASY AS PUTTTING ON A RECORD

miczophonelextray “Real hi-fi results.”” “Beuter than many

EASY TERMS so called hi-fi recorders . . >’ These are

typical comments of famous technical
, journals. Gramdeck enables any gramo-
® phone owner to add superbly good tape-

recording facilities to existing equip-
ment, at a fraction of the usual cost. Full
details, photos, specifications, Easy
Terms, etc,, are given in the Gramdeck
Book. Send for your FREE copy today.

FREE BOOK—POST NOW.- 1

Please send me the Gramdeck Book—
FREE and without obligation.

|

NAME
ADDRESS

GERAMOPHONE TAPE RECORDER
(Dept. PASL9), 29-31 WRIGHTS’ LANE, LONDON, W.8

3
0
0
)
2

NEW ! EASY BUILD THREE RADIO

(3 Ediswan Transistors plus 2 Diodes)
Easy to build, easy to operate. This tran-
sistor radio operates over the M.W. and
L.W. extending down to 80 metres with-
out coil changing, Ferrite rod aerial,
volume'sensitivity control. Sonotone
high fidelity miniature earpiece, May
be built for 49/6. P.P. 2/6.

PUSH-PULL SIX

(6 Ediswan Transistors plus 2 Diodes)

MEDIUM, LONG WAVE AND TRAWLER BAND EXTEN-
DING TO 80 METRES WITHOUT COIL CHANGING.
350 Mw XCI101's push-pull
output Transistors. Power-
ful magnet 3in. high grade
speaker. Miniature push-
pull transformers. This
is a top performing re-
ceiver. Nearly 30 stations
listed in one evening
including Luxembourg loud
and clear. A pleasure to
listen to, Has FERRITE
ROD AERIAL. All parts
sold separately including
pale blue gleaming poly-
styrene case with duo-diffusion grilles in red. Uses 4} volt
flash-lamp battery that lasts for ages. Sockets for car aerial.
Parts €6.19.6. Size 6% x 4§ x l4in.

**Agreeably surprised with Trawler Band reception. Luxembourg
as loud as focal. Your easy build diagrams helped a lot . . . my first
attempt.” —H.S., Penzance, Cornwall {(poor reception area).

PUSH-PULL FIVE
(MW/LW and Trawler Band)
(5 Ediswan Transistors)

Now greatly Improved.
Sensitive FERRITE ROD
AERIAL. Pale blue poly-
styrene case with speaker
grille in red.  Volume/
sensitivity control. Noise-
less compression tuning
condenser. Minlature
push-pull transformers.
350 Mw XCIOl's in push-
pull. Sensitivity R.F. stage
for station selection. Parts
£5.19.6. P.P.2/6.

New P.P.6 may be built for €5.19.6.

CO” PUSH-PULL FOUR

(MW/LW and 2 S.W. Coils)
Ediswan Transistors, 350 Mw XCI01’¢
push-pull output, new miniature
push-pull transformers. Volume/sensi-
tivity control. Fine toned 3in. alni
magnet speaker. Very simple to

i

TRANSONA-4
Band coverage down to 80 metres.
build plans. Handsome pocket ey
ALL PARTS SOLD SEPARATELY

(4 Ediswan Transistors)
On test tuned in over 30 stations.
case may be built for 65/-. P.P. 276,
L4
Radio Exchange Company

build with our easy-build plans. Uses
Miniature speaker. FERRITEROD L
‘; e
This sensational new radio is V%
PARTS PRICE LIST AND DATA SHEETS, 113 each
27 HARPUR STREET, BEDFORD

44 volt battery. Parts for £4.19.6.
AERIAL. MW/LW and Trawler
Lt
1|
simple to build with our easy- \ “\\\\\\‘ \
AFTER SALES SERVICE
Phone 2367 Closed | p.m. Sat,
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TRANSMITTER

(Continued from page 1094 of the April issue)
By G. Favour

jHE H.T. output passes through the low H.T.
switch to L.F.C.I, Cl and C2 (8 + 16uxF). This
voltage supplies all stages except the P.A. One
section of transmit/receive switching parulleled by
the net switch applies voltage to the VFO. The
mains to T2 may be connected to the 200V tap
to increase the output. This works perfectly. and
never causes even slight heating on full load. The
H.T. secondary winding is connected to the metal
rectifiers, the centre tap being left disconnected.
This bridge rectifier system enables the voltage
across the whole of the winding to be rectitied,
giving about 750V output. The H.T. output

A COMPREHENSIVE INSTRUMENT OF
MODERATE COST

passes through the high H.T. switch and trans-
mit/receive switch to the smoothing circuit L.F.C.2,
C3, C4, C5 and C6. Since high capacity. high
voltage condensers arg expensive, small surplus
electrolytics are used in series. halving the capacity
and doubling the working voltage. Each pair should
be identical. new stock, and one of the pair have a
thick insulating covering. The high H.T. output
goes only to the 807 anode.

The 12V outnut from T3 is connected to a small
1A bridge rectifier. The D.C. (unsmoothed) out-
put is switched either to the relay or the charging
terminals by the second section of the Tx/charge
switch. The insulated terminal may be made by
putting a rubber grommet in the hole first.

P

J
2 b 2
Driver P4 Anode
Current Current
& =
e21
80 +40M Driver
20+ISM Driver
/ "
S %
J -
2% I
q /g 7
B
L Heaters ; Adux. ,Load
" " " P
e 24 34 24 34 : 34

Fig. 6.—The layout of controls on the R.F. Section front panel.
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The keying switch is the old 1154 function
switch with all wafers except the front one
removed. When only the oscillator is being keyed,
it earths the driver cathode and connects the VFO
screen to the key contact; when oscillator
and drive are keyed, the driver cathode connection
is broken, and connected to the front contact;
when driver alone is.keved, the back contact con-
nection is broken.

The ’phone/C.W. switch earths the front contact,
disconnects the back contact, and, applies H.T. to
the speech amplifier when in the *phone position.

Meters

The meter M1 which may be switched to read
grid current and both H.T. voltages. is also ex
1154. The internal thermocouple was removed,
and the coil connected to the terminals. The FSD

May, 1961

receive. The earthy end of the existing R.F. (and
1.F. if necessary) receiver gain control is discon-
nected from earth and taken. together with the
power leads to the four-pin Jones socket. lf the
receiver has a power unit of its own, only two
leads need be taken to ii.

Speech Amplifier

The speech amplifier is quite conventional,
employing one pentode and one triode-con-
nected pentode. Alternative input circuits are
given for moving coil, or crystal microphone
inputs. The prototype uses a moving coil
microphone (ex headphones) mounted on a lamp
stand with a small transistor amplifier in the base,
but it works perfectly without this amplifier if the
gain is turned up further. The output from V3 is
passed through screened wire to a section of the

X . ¢
! % it l PANZ e 1 U
mos I p2 22 () == S I
z M 20 geo 3 = L2t EP?' -
S 2 2 = METER = 2
1 s SwiTCH
W L ,L swe l L4 PLUG=IN
— M COLS
SEE TEXT
RF
RFC2 L RFCI &
cas c27 .$,‘
o)
RF 42| 43
FROM Ye ¢ % P
V!F a 3 S
(é-l ' Hoad & oIt g
cood S S I
WKL‘I? @ /
- sw3_ = 710
JC? AUX LOAD POWER
Pack AND
o R2?  MODULATOR
= i vc7/¥_ 22
= = eV &
53 SRce LS 2 s Xof:
= b T \
2 s
l = 1 l = b J—
2% c2 e 2 c:ET'
T Em s» 2 $
=
1 /1L
> s b & =
’-=L=—‘-_- [ Sigb8c are gonged. INDICATOR LAMP

was found to be around 500¢A, although this may
vary with transmitters. Since the resistance could
not be determined accurately, the shunt and series
resistance could not becalculated correctly. Tomake
the shunt S1, a testmeter was wired in series with
the meter. and the resistance of the shunt altered
until the FSD was 15mA. H.T. should be switched
off, while adjustments are made, to avoid damage
to the meter. Great care should also be taken to
prevent contact with the nearby metal rectifiers
which are at H.T. potential even when both H.T.
switches are off. It is safest temporarily to discon-
nect the leads from the secondary of T2. The H.T.
voltage indicated on the meter is only required to
be qualitative, to indicate the presence of short
circuits, blown fuses, etc., so a calibrated scale
need not be made.

The receiver listen-through control is a 10k wire-
wound potentiometer which is short circuited on

Fig. 7.—The circuit of the R.F. Section.

*phone/C.W. switch. The grid of V4A is connected
to this output on phone, and acts as a positively
biased direct-coupled amplifier: In the more usual
series gate circuit where the standing carrier is well
below the peak output, some distortion is caused
by rectification in this stage, but with low biasing
voltage, and the grid leak returned to earth instead
of cathode, this is eliminated. V4B acts as an
infinitely variable resistance supplying screen
voltage to the P.A. On C.W. with the key up, V4A
is positively biased, causing partial P.A. cut-off.
Application of drive causes negative biasing, giving
full screen voltage. A small neon in this circuit
might give more positive control, but this has not
been tried.

The power unit should not be operated without
a load. with H.T. switches on, as voltage surges
may break down the insulation of the electrolytics.

(Continued on page 81)
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of YNDERSTANDING Y
Radio - Television * Electronics

Including: Transistors; VHF/FM; Hi-Fi equipment; Computers; Servo-mechs; Test Instruments;

Photo-electrics; Nucleonics, etc. .

FUR ... Your Career...Your Own Business ... An Absorbing Hobby
Radiostructor—an organisation specialising in electronic training systems offers a new self-instructional method
using specially designed equipment on a *‘do-it-yourself®’ basis. X

You learn by building actual equipment with the big kits of components which we send you. You advance by
simple steps, performing a whole series of interesting and instructive experiments—with no complicated mathematics!
Instructional manuals employ the latest techniques for showing the full story of electronics in a practical and
interesting way—in fact—you really have fun whilst learning! Post the coupon below, now, for full details.—

| i To RADIOSTRUCTOR (Dept. G82) ;

; ' 1 READING, BERKS, Il

1 Please send brochure, without obligation, tos I

LEADS THE WORLD |l ~ l
o y I Address. 1

g | siel |
'N ELECTRONICS TRAINING I % BLOCK CAPITALS PLEASE I
I {(We do not employ representatives) I
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MAPM -0 TRANSISTORI

REGD.

I.LF. TRANSFORMER, IFT.15

A 10.7 Mc/s double-tuned transformer
with tapped secondary and primary
windings. Wound on polystyrene former
complete with iron-dust tuning cores and
sub-miniature polystyrene foil capaci-
tors. Completely enclosed in an alumini-
um screening can measuring 7/8in. high
by 17/32in. square with two fixing clips.
Termination is made to base mounted
silver plated pins which are ideal for
either printed circuit board or normal
metal chassis mounting.

Bandwidth of single transformer at —6
dbs is approx. 250 kcfs. Unloaded ‘Q’
of winding 70. Price 10/6

PLEASE SEND S.A.E. WITH ALL ENQUIRIES

DENCO (CLACTON) LTD. (0ept. P..), 357/5 0ld Road, Clacton-on-Sea, Essex

DISCRIMINATOR & I.F. TRANSFORMERS
FOR THE HOME CONSTRUCTOR...

ACTUAL SIZE

ZED F.M. RATIO

RATIO DISCRIMINATOR
TRANSFORMER, RDT.2

A sub-miniature 10.7 Mc/s transformer
for use in ratio discriminator type
circuits. Secondary winding is of bifilar
construction. Dimensions as I1FT.1S5.
Peak Separation approximately 220
ke/s.

Connection diagram supplied with each
coil. Price 10/6

GENERAL CATALOGUE covering
full range of components send 1/4 in
stamps.

KINGSMERE SUPPLIES LIMITED —

MAIL ORDER HOUSE

TERMS: Remit with Order or C.O.D.

ingle valves, post 6d.

Insured PostSI/- over £2 Free (Export extra).

Cash refund guarantee

Buiit to che highest specifications,
these chassis offer
the finest value

ALL BRITISH RADIOGRAM
CHASSIS, 3 WAVEBANDS
5 MULLARD VALVES

at Low Cost. Chassis isolated.
H.P. Dep. £5 and five monthly of £1.

BRAND NEW
AND BOXED

o the en- ECHs|, EFa9, EBCS8I, EL84, EZ80 with Templite
thusiast, Brand new zlnd guar. A.C(j 200/250v. 4 SPEED
Short - Medium - Long Gram. P.U,
High Q dust core coils. Latest MICIREL (et
circuit technique., AVC and neg. £6 15 0
(E3edbzck. 4 w7atts Chzss:; size —— s a a
13 x 6 x 7in. Aligned and CLb D - .
callbrated ready for use. Quality M s?&r:gAg%K%Rp

GARRARD 4-SPEED HIGH FIDELITY UNITS

Leaflets S.A.E. ouR PrRice £9.9.0 ,let:l;cl;:h;ﬁﬁ: $§2r~l1?< N g:;é Price inc. plug-in normal
Matched Speakers, Sin.. 6in., 8in., 1776 ea. 10in. 25/-. 12in, 30/-, Transcripyion 4HF  £16.19,6 ] heads. Stereo hds. £2 ex.
i - 8X American Magnetic Recording Tape
BRAND NEW VALVES Matched Pairs 1/- extra| American Magnetic  Becorcin® rives
oz4 6. |6BA6 7/~ 16S)7M  6/- | DF96 8l | EL4I 91- | PCL82 8- | 5in. 600fc. 16~  MYLAR DUPONT
IRS 6- | 6BE6 71~ | 65N7GT 6/6 | DK96 8. |[EL84  8/6 |PYSO  7/6 | 2in' 900fc. ...... 186 Super High Fidelity
iS5 6/- | 6C4 5/. |6USG  7/6 |DL96 8/- | EM8H 9/6 | PYS8I 8/6 Sin. 1,200ft. ... 23/6 Double Play
IT4 5/ | 6D6 - |6v6éG  5/- |[EABCSO 8- [EYSI 76 (PYB2 7|30 300t ... 25/  Sin. 1,200ft. ... 3776
2X2 2/6 | 6F6G Ti- | 6X5G /- | EB91 4/- | EY86 7/- 1 PY83 9= | Zin. IBOOft U351 7Zin. 2,400ft. ... 60/~
3Q5 9/- | 6G6 5. | 12AT7  6/- |[EBC4} 8/- [EZ40 V- [QP25 7. iflusiraced leaflet $.A.E.
354 716 | 6H6 36 [ 12AU7  6/- | EBFSO  10/- | EZ80 71. [R3 776 Spare Reels, plastic, all siz€s.....eeeeiuiesnnn, 3/
3v4 776 | 6J5 516 | 12AX7 /- | ECC84 8/- |EI148  1/- |5P6I 3/6 | Winstant” Bulk Tape Eraser and Head De-
5U4 6. | 66 5/6 | 12KIGT 6/6 | ECH42 10/- | HABC80 UF4l 816 | quxer. 200250 v. A.C., 2776, Leaflet, S.A.E.
5Y3G ¢ él- |6J7G 616 | 12Q7GT 6/6 | ECL8O 10/~ 120- {uL4l 876 2 2
524G 96 | 6K6GT 5/~ | 25YGS 916 | ECL82 10/- | HVR2A 6/- |UY4l  7!- SETS OF VALVES
6AC7 316 |6K7G  5/-|35L6 916 |EF39 516 |yT33C jor- | U2 g, | 1976 IRS, IT4, iS5, 354 or 3V4.
6AG5 5. |6K7M 716 [35Z4  6/6 [ EF4l Y- [ muie 706 - | 2776 DK96, DF96, DAF96, DL96.
6ALS 4/ |6K8G  6/- | 807 5. | EF80 70- VP23 66| 3716 6K8, 6K7, 6Q7, 6V6, 524 or 6X5.
6AM6  4l- [6N7M 6. 954 176 | EF91 41. | P6l 36 |u7e 6/6 | 3716 ECH42, EF41, EBC41, EL41, EZ40.
6AT6 716 [ 6Q7IG  T16 216 | EF92 5/. | PCC84 8/- | VRI05/30 39/6 ECHS8, EFg9, EBC8I, EL84, EZ80.
688G S5/ | 6SATM  él- DAF96 8- |EL32  4/- |pCFs0 776 9. | 3812 f2K8, 12K7, 12Q7, 35L6, 35Z4.

25 FOAMCOURT WAY, FERRING, WORTHING, SUSSEX
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A | Versatile
TAPE RECORDER

(Continued from page 1126
of the April issue)

jHE cabinet described here is

easy to make, but a commercially
built cabinet can be used if of a
suitable size. If such a cabinet is
used, the amplifier may be
mounted with the front panel
horizontal and reduced in size. It
cannot be made less than Siin.
deep unless care is taken not to
allow the tops of the valves to
catch on anything, but it can be
made shorter, say to 8%in. or 9in.
For a wider tape-deck, the front
panel can be up to 13in. wide. The
layout of the components remains
the same for any size of panel
down to the absolute minimum.
Details of the home-made cabinet
are given in Figs. 23 to 28. Care
must be taken to make all
parts of the cabinet square
before gluing. Simple joints are
used, but these can be elaborated
by ~more proficient woodworkers, as long as
the cabinet dimensions remain the same.

i +
p29 gD ca22 Sp30
+

7o Output
Transtm'r 2R28
secondary

To 7o Meter
SAST >
Switch

Fig. 20.—Layout of the record-level indicator

components—see page 899 of the February issue and
page 1075 of the April issue.

To P9 To Socket 8
(pin1)

To PRIt
(pin 3)

Rro

Topin6
(or V1)

Fig. 21.—~The layout on the tag-strip of the alternative
equaliser circuit—see page 1021 of the March ‘issue.
)
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CONSTRUCTING 4
THE CABINET'

By D. L. Woolley

Finishing

The cabinet can be finished in a variety of ways;
the simplest being varnish, or paint. Contact

plastic is the most convenient, although the

original was finished in paint, with the front panel,
mains input panel and speaker grille painted to
match the tape-deck: the rest of the cabinet being
a light pastel green. Whichever method of
finishing the box is chosen, the wood surface must
be well prepared. .

Expanded aluminium grille was used for the
loudspeaker cut-out and to cover ventilation holes
drilled in the base panel of the cabinet. Ventila-
tion holes should be drilled under the rectifier
valve and the tape-deck drive motors. A remov-
able ventilation grille is fitted above the amplifier

1

| 1

) % v

" ! " ,% :

N—— v
Materral 16SWG

haif-hard Aluminium

»
Holes marked 4'are 3g dia.
for grommets

Fig. 22.—The aluminium screen to surround L and
V4 (see Fig. 11, page 991 of the March issue).
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; i

e e
5, Back same 3s
8 | front without |
= cut-out-—
1=

back.
”
8%
TP
__;’//’f-
= — Uhmarked curves Wl
== % radius . 4
> 2 radivs &=
% Tape Deck board Z
pr 1% Material %' plywood Endl
j==" "
Lo Base same as ¥ s
== Tape Deck board & radivs
= without cut-out =
= material [ plywood
=
=2 . —
= N =

Fig. 24.—The tape-deck supporting board.

to enable the valves to be withdrawn without taking
the recorder to pieces.

Fastenings for the cabinet can be of any neat,
reliable kind—split-hinges were used to allow the
lid 1o be removed entirely. The handle is fitted
last of all in a position that enables the recorder
to be lifted without being unbalanced.

The amplifier, power-pack, mains input panel
and loudspeaker are now fitted. using wood-screws
(Fig. 27). Power leads from the power-pack to the
amplifier are cut and connectors fitted. These
enable the amplifier to be removed without the
power-pack. The record-playback and erase heads

Back |

Two wood blocks

Sl/zﬁlong x I”square Ena §i

Front :

Fig. 25.—The end, front and back are glued as shown.

May, 1961

are now connected to two lengths of coaxial cable
fitted with coaxial plugs, of sufficient length to
reach from the amplifier to tape-deck when the
latter is in position. The mains supply to the deck
is taken. via a connector, from the switch on the
mains input panel.

(Continued on page 78)

===~ Woo0d b/ocks

= :
T — %square =
==with teit glued ——|

——

%, to outer side
Y= —

N

=~ Panel cover
= !é" plywood
e =

—

Fig. 26.—Felt glued to the wooden battens, makes
the front panel a push-fit.

Mains Input panel
screwed to cabinet
wall

Power lesd
connectors

Loudspeaker
screwed to
cabinet wall

Amplifier
screwed to
wood blocks

Power Pack
screwed to
cabinet wall

Fig. 27.—The position of the various parts, assembled
in the cobinet.

Lid of thin flexible plywood, bent round end pieces and
secured with glue and panel pins

1% radivs End pieces are 1/ %'Ix /};xg
Fig. 28.—The cabinet lid is formed round two shaped

battens.
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“PW™ ROADFARER AM/FM RADIO KIT
TRANSISTORISED THROUGHOUT. Advanced
design, operated from internal batteries or
direct from mains.

FOUR SECTIONS ON PRINTED CIRCUITS:
A.M. Tuuner; F.M. Tuper; Audio Amplifier;
Mains Suppiy Unit.

ATTRACTIVE PLASTIC CABINET. Ferrite
Rod Aerial for A.M., Telescopie Aerial for
F.M. Order Now. LOWEST PRICES!

TRIMMERS, Ceramic. 30, 50, 70 pF.,, 8d.; 100 pF.,
150 pk., 1/3; 250 pF., 1/8; 500 pF., 750 pF., 1/9.
RESIST'ORS. Preferred values. 10 ohms to 10 meg.,

w., 4d.; § w., dd. 1 w,, 8d.; 1} w., 8d.: 2 w., 1/-.
HIGH STABILITY, } w., 1%, 2/-, Preferred values.
W to 10 weg. Ditto, 5%, 100Q to 5 weg., 9d.
=0 { WIRE-WOUND RESISTORS | 113

1/8
id watt

25 ohms—10,000 ohtuy 2=
25K to 50K 10 w. oa .. .. 3

‘ AMERICAN “BRAND FIVE”
PLASTIC RECORDING TAPE
Long Play 7in. reel, 1.800ft. 35/- | Spare
5 reel, 1,200 it. 23/6 | Plastic
18/6 Reels
£3 3/- ea.

Bin. reel, 900 ft,
Double Play 7°. reei, 2,400 ft.
Metal
Standard 7in. reel, 1,200ft, 85/~ | 7~
Bin, reet, 600 tt. 18- | | o, REEIS

2/- ea.
“Instant” Bulk Tape Eraser and Head De-
fuxer. 2007230 v, A.C., 27/6.

“REGENT”4VALVE
‘lssl,
RANGE
VALVES
KIT PRICE
£6. 6. 0.
Carr. 4/-

PRINTED CIRCUIT BATTERY
PORTABLE KIT

Medium and long wave., Powerful 7 x 4o,
high Flux Speaker. T.C.C. Printed Circuit and
d A Co of linest quality

Learet, 5. A.E.
0.£. TRANSFORMERS,
Miniature, 334, etc., 5/6.
Push-Pall 10 w. 15/6. 10 to 20 w. 6K, 30/-,
L.F. CHOKES 15'10 il. 60/65 mA, §/-; 10 H.
85 mA,10/6; 10 H. 120 mA, 12/6; 10 H. 150 mA4, 14/-,

MAINS TRANSFORMERS: 260/250 v, A.C.
STANDARD, 250-0-250, 80 mA, 6.3 v, 3.5 &
tupped 1 v. 4a. Rectifier 6.3 v. 1 2. 5 v,

2 a. or 4 v. 2 a_.ditto, 350-0-350 . 22/8

lleavy Duty 50 ma, 4/6.
Muitiratio push-pull, 7/6.

MINIATURE, 200 v. 20 mA, 6.2 v. 1 a.  10/6
MIDGET. 220 v. 45 mA, 6.3 v. 15/6
SMALL, --220, 50 mA, f.. 3. 17/8
STD. . 230, 85 mA, 6.3 v.3.5a. .. 17/8
HEATER TRANS. 6.3 v. 144 7/6 34 10/8
Ditto 1.4, 2. 8. 1. 5. 6.3 v. L§A .. oo 8/8
Ditto Tapped, 3 to 30 v., 24 . 22/8

ALADDIN FORMERS and core, }in.. 8d.; #in., 104,
0 310, FORMERS 5937/8 and Cans TV/2. iu. sq. x
2§iu. and 3in. sq. x 1iin., 2/- ea., with cores.

SOLON Midget lron 200/10v. or 220/40v. 25w., 24/-.
MAINS DROPPER. 3in. x liin. Adj. Sliders,
0.3 awmp., 1000 obms, ¢/3. 0.2 amp., 1000 ohms, 4/3.
LINE CORD. 0.5 amp., 60 ohms per ft, 0.2 amp., 100
ohms per ft, 2-way, 6d. ver il 3-way, 7d. per rt.

LOUDSPEAKER P.M. 3 OHM. 5in. Rola, 17/6,
Bin. PPlessey, 19/6. 7in. x iin. Pless 18/- 63in.
Rola, 18/6. 10 < 6in., 27/6. 10 Rola, 80/-,
4in. Tweeter, 25/-. 12in. R.A., 30/-. 9 x 6in. 25/

STENTORIAN HF1012. 10in. 3 to 15 ohm 10 w., 85/-.

12in. Baker 15 watt 3 ohms or 15 ohms, 90/-,
12in. BAKER FOAM SUSPENSION, 15 ohws, £8,
CRYSTAL DIODE. G.L.C., 2f., GEXS4, 4/-.

HIGH RESISTANCE PHONES. 4.000 ohms, 15/- pr.
LOW RESISTANCE PHONES (BAS3), 7/6 pr.

MIKE TRANSF. 50-1, 3/8 ca.: 100:1, Potted, 1046,
SWITCH CLEANER. Flnd squirt spout. 4/3 tin.
TWIN GANG TUNING CONDENSERS, 365 pF.
nuniature ho, x 1in. x 1jin., 10/-, 0.0005 Standard
with trimmers, 8/-; less trimmers, 8/-; midger, 7/8.
SINGLE. 50 pF, 2/6; 80 pF, 100 pF, 160 pF, 6/8.
Soltd dleiectric 100, 300, 500, pI® 3/8.

SPEAKER FRET. GOLD CLOTH, 17in. x 25in., §
25in. % 33tn., 10/-, Tygan, 4ft. 6in. wide, 10/~
21t. 3in. wide. /- ft. Brown or Red or (ireen.

New and Boxed VALVES 90.day Guarantes,
IR5 6 AKSG  7/6EABCSU 8/6 EY <t 10/~
183 7Bl81LOG  10/6|EBYL  6/-|HABCSD
1T$ 6/-16N7M  6/6|EBC33  8/6 12/6
2X2 3/616Q7G  SIRICAL 8/6[HVR2A 6/6
4 5 8/6/EBFS0 10/-(MU14  9/-

3 PCC84 976
PCFS0 /6

PCL82 1176

PL52  10/6

ryso 78

8/-|[EF50  5/6|PYSL 96

EFS0  8/./Pys2 7/

88|19 5/-[9PEL 318
8/6|EFY2  5/6|UBC4L 98
6/6{EL32  5/-lUCH42 9/6
8/6|Elal  9/6[UR4L  ¢/8
7/-|IKLs4  8/8|UL4l  9/8
9/6|EMSL  9/8/UY41 8-
5/8(EZ40  7/6|U22 8/
1/6|EZ30  7/8|VRI05 8/

6K7¢  §/-|EA50  1/8lEY51  9/6/VRIS0 9/6

RAD

Postal Service 1/, over £2 free.

clearly identitied with assembly instroctions.
Osmor  Ferrite Aerial Coils. Rexine covered’
attache cage cabinet. Rize 12in. ¢ 8in. X 4in.
Batteries used B126 (L5512) and AD35 (L5040),
10/- extra. Instructions 9d. (free wih kit).
Mains Unit ready made for above 89/6. 8old
separsately.
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ohm

camre COAX

Bemli-air epaced jin.
stranded wre.‘d_yd_
Fringe Qpality

AirSpaced, ~ 1 /-yd.

Valume Controls | 80

Long spindles. Midget
8K ohwms to 2 Meg,
No. 8w, D.P.8w.
8- 4/6
Linear or Log Tracks,

COAX PLUG .. LEAD SOCKET .. 2/
PANEL SOCKETS 1/- 4,
BALANCED TWIN FEEDER yd. 6d. 80 or 300 ohms.
DITTO SCREENED per yd. 1/6. 80 ohms only.
WIRE-WOUND POTS, 8 WATT. Pre-set Min.
TV Type, All values 10 ohms to 25 K., 8/- ea.
30 K., 50 K,, 4/-, (Carbon 30 K., to 2 meg., 3/-.)
WIRE-WOUND 4 WATT Pots. Long wpindie,
Values, 50 ohms to 50 K., 8/6; 100 K., 7/6.

ALUMINIUM CHASSIS. 18 g.w.g. undrilled.
With 4 sides, riveted corners and lattice fixing
holes, 24in. sides, 7 x 4in., 4/8; 9 x 7in., 5/9;
11 x 7in., 6/8; 13 x 9in., 8/6; 14 x 1lin,, 10/6;
15 x 14in., 12/8; 18 x 16 x 3in., 16/8.

HI-GAIN BAND 38 L.T.A. PRE-AMP KIT,
Cascode circumit with valve ECC84, or PCCS4,
Price 29/6. With Power Pack, 49/6. Plans only
8d. Band I BBC version, same prices.

CONDENSERS, 1000 pF, 7 kV. T.G.C., 6/8,
590 or 1,000 pF, 20 kV., 8/8, 0.I mfd. 7 kV., 9/6,
Tubular 500 v, 0,001 to 0.05 mfd.,, 9d. 0.1, 1/=;
0.25, 1/8; 0.5/500 v., 1/9; 0.1/350 v., 9d.; 0.1/1000 v.
1/9; 0.01/2,000 v., 1/9; 0.1 mid., 2,000 volts, 3/8.
CERAMIC CONDS, 500 v., 0.3 pF to 0.01 mrd., 64,
SILVER MICA CONDENSERS. 10% 5 pF to 500
pF, 1/-; 600 pF to 3,000 pF, 1/3. Close tolerance
(£1 pF) 2 pf to 47 pF, 1/8. Ditto 1% &0 pF
to 815 pF., 1/8; 1,000 pF to 5,000 F, 2/-,

din. square. High Q
By Pye Radlo. Data sheet supplied.

ARMSTRONG AF 208 AM/FM
RADIOGRAM CHASSIS

+ Full VHF Band (37-103 Mc/s) and Medium
Band, 187-570M. % 7 Valves % 5 Warts Out«
put ¥ 15dB Neuattve Feedback i Separate
wide range Bass and Treble Controls + 2

Weymouth 3} x 13in. sq. LF.'465 Ko/s, 10/0 pair
NEW ELECTROLYTICS. FAMOUS MAKES

TUBULAR TUBULAR |  CAN TYPES
1/350v, 8/« 50/350v, 5/8/2/600v. 9/~
2/350v. £/3 100/25v. 2/-132/350v. 4-
4/350v. 213 250/26v. 2/6|100/270v. 5/6
8/450v.  2/3 500/12v. 3/-2,500/3v. 4-
8/800v., /9 8+8/450v.  8/8/32 4 32/350v. 5/-
161450v. 81- 8.+161400v. 319 35 | gouror. 6.
16/500v. 4/- 8+16/500v. b/ 0
$2/450v. 3/9 [16+16/450v, 4/3 60+050/350v. 7.

/!
25/25v.  1/8 16+16/500v. 6/- 64+120/350v. 11/8
50/50v.  2/- 132+ 32/350v. 4/611004200/276v. 186
SELENIUM RECTIFIER. 300 v. 85 mA., 7/6.
CONTACT COOLED. 250 v. 50 mA, 7/6; 60 mA, 8/8;
85 mA, 8/6; 200 mA, 21/-, FC31, 300 mA, £7/6.
COILS Wearite. P type 8/= each, Osmor Midget
“Q" type ad). dust core from 4/-. All ranges.
TELETRON. L. & M.T.R.F., with reaction, $/8,
FERRITE ROD AERIALS, M.W., 8/8; M. & L. 12/6,
T.R.F. COILS, A/HF. 7/- pair. H.F. CHOKES, £/6.
FERRITE ROD. 8in. x{ m. dia., 2/6.

Compengated Pick-up Tnputs & Fi

Response 30-22,000 c.p.s.  + 2dB % Tape
Record and Playback Facilities 2/ Continental
Reception of Good Piogramme Vaiue w For 3
74 and 13 ohm speakers. 12 Month vuarantee
% Instaliation and Service Manual Supplied.

price 22 GUINEAS o Free

Werld's finam d-opoed Avtachsnges

4 Speed Autochangers, B.8.R., U.A.8 £6,15.0
4 8peed Autochangers, U, Sterco  £7.10.0
Garrard 209 Acos 73 Head .. £10,10.0
Garrard Model 210, G.C.8 Head .. £10.10.0
speed Ningle Players, E.M1 .. £6.19.8
Garrard TA Mk. il G.C.8 Head .. . 0.0
Garrard 4 HF Tranecription G.C.8 .. £17.19.8
Garrard Stereo Heads . .. 22,00

JASON F.M, TUNER COIL SET, 28/-. H.F.
coil, aerial coli. Oscillator coil, two LF. trans.
10.7 Mc/a.  Ratio Detector and heater choke,
Circuit book using four 6AMS, 2/6,

COMPLETE JASON F.M. KIT FMTI.

with set of 4 valves,.£6.5.0. Detalls 8.A.E.

FULL WAVE BRIDGE SELENiUM RECTIFIERS.
2, § or 12v. 1} amp., 8/9; 2 a., 11/3; 4 a., 17/8
CHARGER TRARSFORMERS. Tapped input 200/
250 v. for charging at 3, 6 or 12 v., 1} amps, 15/8;
2 ampa., 17/6; 4+ amps., 22/8. Circuit inciuded.
VALVE and TV TUBE equivalent books, 9/6.
VALVE DATA, Vol. 1,2, 3 or 4, 5/-, each.

TOGGLE SWITCHES., 8.P. 2/-, D.P. 86, D.P.D.T. 4/-
WAVECHANGE SWITCHES

6 p. 4-wave 2 wafer long spindle o0 6/6
2 p. 2-way, or 3 p. 2-way short spindle .o 2/8
2 p. 6-way, 4 p. 2-way. 4 p. 3-way long spindle 3/6
3 p. 4-way, or 1 p. 12-way long spindie oo B

L]
VALVEHOLDERS, Pax Int. Oct., 4d. EF50, EA5O,
8d. B12A, CRT, 1/3. Eng. and Amer. 4, 5, 6, and
7 pin, 1/~, MOULDED MAZDA and Int. Oct., 6d.
B7G, BSA. BSG, B8A, 8d. B7G with can., 1/6.
BgA with can., 1/9. CERAMIC EF50, B7G, B9A.
Int. Oct., 1/-. 3/Cans. B7G, B94A., 1/=,

NEW MULLARD TRANSISTORS
Audio 0C71 .. 10/- RF OC44 ..
oc72e .. 12/8 0Cc45 ..
Snb Miniature Electrolytios. 15 volt.
1,2, 4, 5, 8, 25, 50, 100 mfd, 3/. each.
“P.W.” Pocket 6 Trausistor Kit. All parts,
Printed Cirouit and Cabinet ........ £9.15.0

15/8
18/6

0 COMPONENT SPECIALIST

C.0D. We.

(Export Extra. No C.0.D.)

(Wed. | p.m.)

OUR ONLY ADDRESS
337 WHITEHORSE RD.,
WEST CROYDON

THO 1665, Buses 133 or 69
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CODAR “CLIPPER?’ ALL BAND RECEIVERS 10-2000 METRES

LISTEN TO AMATEURS, AIRCRAFT, SHIPPING, ALL SHORT, MEDIUM, LONG WAVE BROADCAST STATIONS
THROUGHOUT THE WORLD

4] % Full coverage 10-2000 metres (S Coils).
4 ,‘ Y Precision 7 x 4in. Dial with two pointers,
dual slow motion drives, 81 and 48-I

ratios.

% Bandspread on ALL Bands.
« Air spaced variable condensers.

Y% Polystyrene iron cored plug-in Coils.

Y Mazda Ediswan Yalve/
Transistors.

Tremendous performance with latest circuitry Hi-gain regenecra-
tive valve detector PLUS transistor amplifiers which are
completely assembled, tested, in sealed cans, only 3 wires to
connect! Chassis 8 x 54in., all holes punched ready for easy
assembly with step-by-step plans. Uses small dry batteries

which last many months.
(13 9% Total building cost all components, valve,
CL' PPER chassis, one transistor stage, two coils 20~60

and 55-180 metres, all nuts, bolts, wire, solder, plans, 79/6
P. & P. 2/6. Extra transistor stage can be added at any time.

“SUPER CLIPPER”,

P. & P. 2/6. -
Optional Front Panel, beautiful stoved Silver Hammer finish,
Dial aperture and all holes punched, dial glass, 6/9. P. & P. 116

first grade

As above but two transistor
stages for really high gain, 88/6

ANYONE can build these outstanding receivers which offer a new high standard of performance and finish to the home

construc.or. No technical knowledge required and success

3d. stamp for full details, illustrated leaflets and copy o! testimonials from “Clipper’”

CODAR RADIO COMPANY, COLEBROOK ROAD, SOUTHWICK, SUSSEX

NEW' We proudly pre-
® sent the CLIPPER
CR 45 the latest Model in the
famous Clipper series This
A.C Mains receiver combines
really top performance with
superb professional finish, and
is che finest ALL-BAND receiver at the
price. New high gain circuit uses ECC8I
double-triode, EL84 output pentode,
EZ80 full wave rectifier. Power output 34 watts lor 2/3 ohm
speaker. For A.C. Mains 200/250 vol:s.

Y Full coverage 10-2000 metres (5 Coils).

% THREE Planetary Slow Motion Drives for easy tuning and
logging.

Y Separate Electrical Bandspread on ALL Bands.
variables.

¥ Satin Silver Dials, Ivory Knobs, Black Crackle Front Panel.

Y% Polystyrene iron cored plug-in Coils.

% First grade Mazda Valves and new €omponents throughout
carry full guarantee,

Air spaced

Modern styled Cabinet in handsome Blue Hammer stoved finish

available as optional extra.

1 9%  Total building cost ail compo-
CL|PPER CR 45 nents, valves, punched chassis

10 x 54in., front panel, 2 coils 20-60 and 55-180 metres, nuts,

bolts, wire, solder, plans. €6.17.6. P. & P. 3/6.

Cabinet parts, louvred rear panel, feet. 27'6. P. & P. 2/6.

detailed step-by-step plans. Send

is guaranteed with our
enthusiasts.

1961 EDITION N Y
] A‘I ‘7 E SAME DAY SERVICE
» RADI0O AMATEUR’S NEW! TESTED! GUARANTEED!
’ HA N I]B 0 0 K Sa T4, 384, 3V4, DAFY, DF91, DK91, DLS2, DLS4 .. any 4 for 19/6
SETS 96, DF96, DKY6, DLI6 e e .. 4fOr27 3
32/6 by The A.R.R.L. Post 2/- SK'IG 6K8G, 6Q7G. 6V6G. 8X5@, or 5Y3G 5 for 24/8
1H0T 148 LY 0| BACT 58 | BCRR S| EE% 5| BB Ak
N B! 3t 4 =
seg\\// fsqf"&fvﬁ%‘f"‘vﬁlg;&s- 1HSGT 10/ | P25 - | BLEGT 8- | ECCo2 /3 | EZ81 /- | Tdl /6
5 J - INSGT 10/- | 6QIG 6/- | 38Z4GT 6/9 | ECCE3  7/- | FW4/500 8/- { U2 713
TYPES, a R.S.G.B. Pub: 2/-. Postage | IR5 516 | 6QTGT  9/8 | 3525G /6 | ECCB4  8/9 | GZ0 8/6 | U2 13-
> 12 25| B3NIGT 38 | A 18 | Borw oie | HAG o | um en
- S5/ 4 4 - -
'Nstsxoﬂf.r,,'g:g: ,"/’ HI-Fl by C. | 17 3/6 | 3U4GT 1L- | AZ31 /6 | ECF82 8/ 7~ | Us2 4/8
HIGH FIDELLTY SOUND |03 59 | 6V6G 5/- | B3 /9 | ECH21 13/ 41 116 | U8 4/9
3A3 9/- | 6V6GT /6 | CL33  12/3 | ECH35 "@/3 | KT44 ~@/6 | UABCS0 /8
ENGINEERING, by N H. Crow- | 3Q4 - X4 4/9 | DAC32 10/- | ECH42 1 KT61 10/- | UAF42 §/-
Sk e Gi 0 ditmer BB uglpam g ims W6 v 7
MODEL RADIO- R I "1 3 7 7
L. Safford 2,,_09‘0:32?;(,0"' by B SVl 4/6 | 1B7 7/6 | DCC30 9/~ | ECL82 9/6 | MX40 9/6 | UBF89 _ §/-
BASIC ELECTRONIES in 6 Parcs, | 3Y4C 8- | 105 716 | DF3 10/~ [ EF39 /6 | N18 7/- | UCS2 1216
SYsGT 6/~ | 706 716 | DF9L 3/6 | EF40 12/8 | N7 10/6 | UCC84 1219
’ br Van Vaikenburgh, £3.6.0d, Postage | 524G~ 7/9 | 7H7 78 F98  7/6 | EF41 /3 | PC95 10/~ | UCCE5 ~i8
dln gRlm bomue g9 B de oo W) uome g
TRANSISTOR SUPERHET RE- X 4 = /
Ao 6AQ5 6/- | 10C1 11/6 | DK32 116 | EF8s / CF80 7/9 | UCH42 "8/
S;IgldERS by C. Sinclair, 76, Post- gﬁ};ﬁ %/9 8%23 {Zf% Bﬁé ;g Eggg 7//9 gg?gé 12;_ ngaz 1(§I§
R J- | 10P]; - - /
FUNDAMENTALS OF SEMI-|6BEE  5/9 | 12AT 71- | DK% /C | EF91 3/8 | PCL82 7i8 | UC 13/3
CONDUCTORS, by ] .| sBHS 519 | 12A 5/- | DL33 - | BF92  4/3 | PCL83 11/6 | UF4l " 8/9
Scroggie, 23/-. Postage 9d. 6BJ6 5/ | 12AU6 8/6 | DL35  g/6 | EF183 14/- | PCL84 "7y UFs5  B/6
A GUIDE TO AMATEUR RADIO, | 6BW8 8- | 12AU7  6/3 | DL92 /- | EL33  10/- | PENA4 1)/- | UF89 -
a R.S.G.B. Pub. 316, Postage 6d. . gg;‘)sg nglé }2](70'1‘ 57//;; B[I:SG ';II- E% 89,/6 EERgsC 18/6 jlﬂgi 78/6-
28/ 3
’ COMPLETE CATALOGUE I/-. SF1 12/6 | 12K8GT 116 | EABC80 7/- | ELs4 7- | PL81  "9/6 | URIC 8§/
6F6G 6/8 | 12Q7GT "4/9 | EAF42 8/6 | EM34 6/9 | P 7- | UY2l 113
6F13 11/~ | 1223 716 | EBI1 3/8 | EMS0 8/8 | P 7/16 | UYal “@/8
} 6F14  1¢/6 | 1437 18/6 | EBC33 5/- | EM8L  8/6 | PL84 10/~ | U¥85  6/6
TH M DERN BUUK cu BK7G  2/6 | 20F2 19/6 | EBC4L 8/- [ EM84 10/~ | PY32 11/- | VP4B  9/6
6K7GT B/- | 20L1  17/6 | EBF80 8- | EYs1 7/6 | PYso "9/6 | VP4l 5/-
6K8G  6/3 | BA6G  8/- EBFBS 8/8 | EYB4 10/- | PY8Bl  6/8 | ‘W76 5/3
BRITAIN'S LARGEST STOCKISTS |6K8GT g/3 25L6G'I‘ 7/9 | EBL21 13/6 | EY! 7/9 Pysz  @/i8 | WrT 4/6
of British and American Technical Books | 6L18 10/3 718 ECS? 11/- | EZ40 6/9 | PY83 78V Z77 316
P bon wr ! |IREA IDE RS RARIO ) o o
LONDON, W.2 ﬁ‘?ym 1:’“ ‘13391 ms‘"gd
ains AImMage n
Phone: PADdington 4185 24 COLBERG PLACE, STAMFORD HILL, ADT%BS%MP““?_W
-0. 1. arce .
4 Open 6 days 9-6 p.m. LONDON, N.16. STA. 4587 vty
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‘S’ METERS — CIRCUITS
AND CALIBRATION

By J. B. Dance

713
7 !ORMALLY, *S’ meters are intended to give
only a very approximate indication or comparison
of signal strength and also serve a useful purpose
as tuning meters. The signal must be amplified
before it can opcratc an ‘S’ meter, but because
the gain of all receivers varies with frequency. a
signal input of a certain voltage at one frequency

e

IS P it e
¥

1« O-10m A
> Meter
1
|
| 1
|
Output
—y r —
LF Valve 47k 1w
[ —
—n o
i
{
LE
Input | =
|
]
e B — 19 |
005
l pf |
5 |
|
Fig. I.—Circuit of a simple n

will not normally give the same deflection of the
‘S’ meter as a signal of the same strength but
of a different frequency. Within any one amateur
band, however, uan meter in a properly
aligned receiver gives a fairly accurate com-
parison of signal strengths.

Principle of Operation

All common ‘S’ meter circuits operate from
the AGC line. They depend on the fact that the
AGC bias increases with increasing signal input
from the aerial. The meter to be uscd as un °S’
meter cannot merely be connected directly from
thc AGC line to carth, as the internal resistance

WIRELESS 73

Younw|j

of the source of the AGC line voltage is usually
of the order of 1M and the meter would therefore
effectively short-circuit the AGC line. Also the
AGC line voltage is too small to operate a high
resistance voltmeter.

Som= form ot valve circuit which has a high
input impedance is required. ~ The simplest and
most economical method of feeding the S’ meter
involves the use of one of the existing LF. (or
R.F.) valves to which AGC is applied. The
meter is included in the anode or cathode circuit
of the valve and is operated by the AGC voltage
which has been amplitied by the valve, The scale
of dB indications is not evenly spread out owing
to the variable-x properties of the LF. valve. A
separate valve fed from the AGC line may be
used, ‘f desired, to give a rather more useful scale
of readings.

In all of the circuits to be described the com-
ponent values shown for the LF. amplifiers are
suitable for the 6K7 or EF39 types of valve. If
an EF93 (or 6BAG6) is used, the value of the
cathode resistor could be reduced to about 68Q in
order to obtain more gain.

o = |
= S Meter
il — I I ‘ < ’-]
nput | == = |
| ] 2700 - Sk <=
- e o— .
D, ! | £ >
l ¥
| g
Bl
1M i ———
R\G gt - QO«O5pF

Fig. 2.—A circuit using a ImA meter.

Economical Circuits

One of the simplest possible *S’ meter circuits
is shown in Fig. 1. The meter could either be
placed in the anode circuil as shown or alterna-
tively at the point marked with a cross in the
cathode circuit. In cither case the performance
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will be very similar. Alternatively, if it is desired
to use a 0—ImA meter, the circuit shown in
Fig. 2 may be used.

As the signal strength increases, the AGC volt-
age becomes more negative. This not only
reduces the gain of the receiver but also reduces
the anode and screen currents of the L.F. valve.
An increase of signal strength therefore results
in a decrease in the current passing through the
meter. A large deflection of the meter occurs
when the signal strength is small. This is a dis-
advantage of this type of circuit. In order to
arrange that the meter shall deflect towards the
right as the signal strength increases, special
meters have been used in which
the needle is on the right-hand
side at zero current and moves to
the left as the current increases.
Such meters are quite expensive
and therefore some constructors
have used an ordinary meter in
an inverted position in order to
obtain a left to right reading with
increasing signal.

WIRELESS
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Bridge Circuits

Simple bridge circuits can be
employed with ordinary meters so
that they read in a forward direction. An example
is shown in Fig. 3 in which the bridge is in the
anode circuit of one of the I.F. amplifiers. This
circuit can be redrawn as a bridge in which the
anode resistance of the I.F. valve is one arm; it
varies with the changes of AGC voltage.

It is_quite easy to add the ‘S’ meter circuit of
Fig. 3 externally to an existing receiver. There
are only three connections between the receiver
and the meter, namely earth, H.T. positive and
the H.T. supply to the LF. valve. The parts
which can conveniently be placed in the meter
case outside the main receiver are shown within
the dotted lines in Fig 3.

Preliminary Adjustments

The circuit of Fig. 3 should be adjusted as
follows before use. First the I.F. valve should be
removed and the resistor R4 adjusted for full
scale deflection. Then the wvalve should be
replaced and the resistor R1 adjusted with no
signal input to the receiver so that current does
not pass through the meter. The bridge is then
balanced, and if a signal is applied to the input,
the increase of the negative AGC voltage will
cause the anode resistance of the valve to increase
and the bridge to become unbalanced. The
current passing through the meter depends on the
degree of the unbalance which in turn depends
on the signal strength.

No matter how strong the signal, the meter
cannot be deflected off the scale, as the initial
adjustment for maximum deflection was made at
zero anode current (i.e. the LF. valve was
removed) and the strongest signal cannot produce
enough negative AGC voltage to reduce the
anode current of the I.F. valve to zero.

‘S’ Meter Yalves

Instead of using an I.F. amplifier valve con-
trolled by the AGC it is possible to use an addi-
tional ‘S’ meter valve to provide the current

AGC.
Fig. 3.—A forward-reading circuit.

required to operate the S’ meter. Such a circuit
is shown in Fig. 4. A 0—ImA or a 0—2mA
meter should be used in this circuit. R1 should
be adjusted so that the meter is fully deflected
when the S’ meter valve, V1, has been removed.
The valve should then be replaced and the AGC
line shorted to ground whilst the cathode resistor,
R2, is adjusted to give zero reading on the meter.
It is claimed that this circuit gives a linear dB
scale; the distance between each ‘S’ point on
the meter scale is constant.

Double Triode Circuit

Another good circuit is shown in Fig. 5. This
employs a 12AU7 double triode which obtains its
input from the cathode of one of the AGC con-
trolled I.F. valves. The internal anode resistance
of the two triodes and the cathode resistors form
a bridge circuit. When an input voltage is
applied to the first triode, its anode resistance is
altered and the bridge is thrown out of balance.
The anode resistance of V1{b) remains constant.

Before use, R2 is adjusted to balance the bridge
at zero signal so that no current passes through
the meter. The connection to the anode of Vi(a)
is then removed and R1 is adjusted for full scale
deflection.  When the anode of VI(a) is
reconnected, the meter should deflect in a for-
ward direction according to the strength of the
signal being received.

Calibration By Ear

Various people have different ideas about what
they mean by, say, §9. It is doubtful wHether
a really accurate calibration is worthwhile. Those
who do not possess a signal generator which
incorporates an accurately calibrated attenuator
tan best calibrate their ‘S’ meter by ear as
described below. This method is probably as
good as any.
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! AMAZING NEW TRANSISTOR RADIO KIT

“SONIC SIXTY?”

6 Mullard Transistors. 1 Diode. Internal Ferrite Rod Aerial. 7 x 4in
high quality Speaker, 500 mW push-pull output. MW and LW,
Calibrated Direct Drive Assembly. Modern high polish Walout
Cabinet 17 x 74 x Sin.

COMPLETE KIT £9 |5 0
READY TO BUILD . o&J P. & P.4/6.

ALL PARTS SOLD SEPARATELY

4 BUILD IT YOURSELF! NEW POCKET MULTIMETER
{ A must for all home constructors, Basic

THE FAMOUS COSSOR e m%’ement 308;;.A. Sensitivity 5,5%006\6

q . . : gon A.C. and D.C. Ranges 10-50-250-500-

(Traveller’s Friend) Transistorised r\l I,OCOOV. D g e, I-I()()-SOOn;A.

D.C. 2K/200K ohms. Accuracy: 39

£7.19.6 POCKET 8 FSD and D.C. 5% F.S.D. and A.C. 10%

P, & P2 RECEIVER

in leatherette case
All parts sold separarely

This set can be built for £7.19.6. Size 6 x 3] x |{in. Weight
17 oz. This set covers medium waveband 190/500 mectres
intermediate frequency. 470 kc/s using 4 transistors {Ediswan)
and 2 diodes on a printed circuit board, plus a 2}in. moving

on. Resistance scale. Dimensions 51 x
3k x 24in. Complete with test leads,

prods and 1.5V cell. 69/6

" LABGEAR OUTPUT METER

coil speaker. Instruction book with point 1o point wiring )

diagram. 2/6 cach. Batteries, PP4 (Ever Ready) 2/- each. £2 I9 6 gogﬂ’;e}f Kit -~
ermb - ° ° . & P.2j-

THE LATEST MINIATURE EARPHONE At last a Meter at the right price for

the home constructor. An accurate
Audio Power Output Meter. Two
ranges 25mW 0 IW and IW to 10W.
Accuracy 59 matched lor 3, IS,
600 ohms with inst. and tech. data.
New 3in. 0-ImA meter.

FOR TRANSISTOR RADIOS

This lichtweight superbly made instru-
ment enables you to listen in to your
radio whercver vou are. ideal for all
forms of travel. eic. Provides excellent
reproduction and can be worn without

any discomfort, complete with trans- MERNMENT SURRLLS
parent earpiece, 3it. of fine tlex, plug

and socket. VERDIK TAPE RECORDERS

Crystal earpiece as iflus. High Tmp. |0]- Usual price £1.1.0 | First class Tape Recorders using the famous Collaro trans-
Magnetic , w5 Low Imp. P. &P i/- scription deck. 3-speed 13-3;-74IPS. Mic and Radio inputs.
= — 7 x 3iin. internal speaker, Valve line-up ECC83, ECLS82,

EMS84. Wow and Flutter 0.159% total at 7jins./sec. Sizc
YOUR EXISTING RADIOGRAM OR RECORD width 15%in., depth 63in., height g;in., weight 261bs,

PLAYER CHANGED TO STEREO BY OUR LIMITED STOCK ONLY
STEREO ADAPTOR Model §22 Model S44
| 2 Track 32 g"s- 4 Track 39 gns‘
Tech. Data 2 valves EF80 and EL84. | Carr. & Ins. 21/-
: Switch Ic:omrol for Stereo and Mono I —— SR —
dual volume and tone control. Qutput £2 I 9 6
¢ 3 ohms, suitable for use with Acos GC/71, ® M RECORDING TAPE OFFER
¢ GP/73 and Garrard GC/10. Complete P. &P 2/6 | FAMOUS MAKE P.V.C. BASE ON PLASTIC SPOOL
¢ with wiring diagram. STANDARD LONG PLAY
P . ' l 6001t on 5in. spool 15/- 900ft on Sin. spool 18/6
850ft on S}in. spool 16/6 1200ft. on S5}in. spool 2l/-
8 WATT AMPLIFIER 1200ft on 7in. spool 21/- . 1800ft. on 7in. spool 32/6
P. & P.1f-
This superb 8 watt ampli- R ——— ! e
fier mrude by wellaknown LOUDSPEAKERS
manufacturer, ready for | g 14/6: 63in. 16/-; 8in. 16/6; 6 x din. 14/6; 7 x 4in. 15/-;
your Hi-Fi cabiner. Spec.t | 3% st/ 300 1/55 0 0 X 6ln 357 121, 32/6. Al above
%ilﬂ_s;udzo‘:ﬁlfn&gazrg:e 3 ohms impedance. ‘f‘. ‘& P. 2/6.
| Bass and Treble controls 12in. 15 ohms. Hi-Fi Celestion £4.19.6.

on panel with extended

lead. SEND S.A.E. FOR FREE PRIGE LIST
Special Bargain while stocks last £4. I 5.0 P. & P. 3/6. OR PAY US A PERSONAL CALL

WIRECOMP ELECTRONICS
378 HARROW ROAD, LONDON, W.9
TEL: CUNNINGHAM 9530

| Hours of business: 9 am. to 6 p.m. Open all  day
Saturday. Opposite Paddington General Hospital,
| Buses 18B and 36 pass the door.

BATTERY ELIMINATOR

Convert your Battery Set to Mains with a
COSSOR BATTERY

ELIMINATOR
MU2. For operation on 6 LRI,
200/250 v. 50 ¢/s A.C. o=z
mains. Output: L.T., P.&P.2/6 . PR
1.5 v. 125 mA: H.T, —
90 v. 10 mA,

S
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23 TOTTENHAM COURT ROAD, LONDON W.I
and at 309 EDGWARE ROAD, LONDON W.2

TEL: MUSEUM 3451/2
TEL: PADdIngton 6963

«THE MID-EI” A NEW DESIGN

44 WATT AMPLIFIER KIT
T AR

MAY BE lus 3/~
BUILT FOR 95/- pus /

A new circuit for the hcme con-
~. structor requiring a good quality
% medium powered Amplifier for
reproduction of Records of F.M.
Broadcasts. For use with Loud-
speakers of 3 or 15 chms impedance.
Technical Specifications: separate
bass and treble controls. Valve line-
up EF86, ELB4, EZB0. Voltage adjustment
for A.C. mains from 200-250 volt. Neg-
ative feedback. Size 7 x 5 x 2in., overall
height Sin. Silver hammered finish
Chassis. Instruction Book {/-.

The' Petite’’ PORTABLE

MAY BE BUILT FOR

£7.7.0 0= >

BATTERIES EXTRA,
H.T. 10/- (Type Bi26) or
equivalent LT. /6" (Type
AD35) or equivalent.

Y Size only 8in. x 8in. x 44in.
% Instruction book 1/6.

o &
."\.wa'u- -M.-

__.o-vbf" 3‘4\.
%‘

@W* vll

The
SUPER 60

6-Transistor
Battery Receiver
May be Built for

£9.15.0

Plus 4/6 P, & P.
Ever-Ready  PP10
Rattery Lxtra 111~

STAR FEATURES:—

% Full medium and long waveband

% Six 1st grade Mullard Transis- coverage.
tors and one Diode. % Calibrated Direot Drive Disl
“ Internal Ferrite Rod Aerial. Dme Assembly.

% 7. x 4in, Elliptioal Speaker, romt-w-poml instroctions
i sl;smtedw Circuis. Iuvpl

Push-Pull Qutput, % Dimensions lsln. x 73ig. x 53in.
The Receiver iz housed mn an attractive contemporary mah ogany finished
cabinet trimmed with gilt, supported by gtlt stands.
The Recsiver will operate for months on one 9-volt long-life battery.
Instruetion Book separately at 2/8 p.p. .

OUTSTANDING BARGAIN OFFER
The Kapura Model Ul Mul-
timeter for only ... 59’6
Complete with Test Leads P. & P. 2/6
A truly efficient Meter for the enthusiast;
sensitivity 1000 ohms per voit A.C. and
C ranges (A.C./D.C.) 0-10-50-250-500-
000v. D. C. current 0-100-500 mA. 0-ImA
(at D.C. 0-10v) resistance 1-2000 ohms
{centre—24 ohms). [00-200K (centre—
2400 ohms). Size 5 x 3 x 24in. Brand new
in manufacturer’s original boxes.

SOLDERING
EQUIPMENT

by ﬁsm:
PRECISION SOLDERING
for the

ELECTRONICS INDUSTRY

C h range - Rob & Reliable
- L|ght weight - Rapid heating - Bit sizes
3/32in. to 3/8in. - ‘Permabit’ or Copper
bits - All voltage ranges 6/7v. to 230/
250v. - Prices from 1976.

Also
@ Plastic Cable Strippers
@ Miniature Solder Pots
@ Heat Guards
@ Long Life Bits

lllustrated is the 25w. 3/16in. replaceable
bit model with safety shieid.

AT e e S e e e
ADAMIN—the new range of pre- l
cision micro-soldering instruments—

l Have you had details? I

[ T Y pe————

Brochure No. SI0 sent free on request.
Sole proprietors and manufacturers:

LIGHT SOLDERING DEVELOPMENTS Ltd,
28 Sydenham Road, Croydon, Surrey
Phone: CROydon 8589 Grams: Litesold Croydon

Werite for Price List

and

Free Information
on

P.W. POCKET SUPERHET
ROADFARER AM/FM

Several interesting positions available for
serious amateurs residing near Croydon

OSMOR

418 BRIGHTON ROAD
SOUTH CROYDON, SURREY

Telephone CROydon 5148-9
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First check that,
with no signal input
to the receiver, the

*S " meter reads only
a little above zero.
Then tune in a num-
ber of strong local
amateur signals,
noting their meter
readings. There
should be virtually no
background *‘sharsh”
noise on these signals.
The average ‘S’ meter
reading of the weakest
signal giving no back-
ground noise is about
S8 or S9.

Then tune in a weak
signal (preferably a
fairly local one which
does not fade) in
which the level of
background noise is
very high so that the
signal can only just be
heard. The meter
reading will corre-
spond to about S3. Before marking this point on
the meter as S3, check with a number of other
weak signals.

S6 should now correspond to a reasonably
strong signal with a fairly small amount of back-
ground hiss. Finally all of the remaining ‘S’
points should be marked on the scale. The
markings 10dB and 20dB above S9 will probably
be spaced a little farther from each other than
the S’ points.

Fig. 4.—A circuit which
requires an extra valve.

Accurate Calibration wF

The following mcthod of
calibration may be emploved
by those who have a good
quality signal generator with a
calibrated attenuator.

It is first necessary to choose
the input level in microvolts
which will correspond to S9.
This will normally be between
about 50 and 200uV; 100nV is
a good figure for normal
amateur work.

The R.F. gain control should
be fully advanced and a signal
fed into the aerial terminal of
the receiver from the generator.
The signal should be exactly
100uV or whatever level s
chosen as corresponding to S9.
This allows the S9 point to be
marked on the scale. The
generator input is then halved
whilst the S8 point is being
found, halved again for S7 and
so on until the calibration 1s

PRACTICAL WIRELESS
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is the point at which the input voltage is 3:16 times
greater than at S9; this point can therefore also be
marked using the generator. Above S9, 20dB is
3-16 times greater than 10dB above S9 and so on.

However accurately the receiver has been cali-
brated at one frequency. this calibration will not
be exactly correct at other frequencies, especially
on other bands. It is thus very doubtful whether
calibration by means of a signal generator is of
any more value than calibration by ear. Even at
the one frequency of accurate calibration, the
accuracy will decrease with time, as the receiver
goes slightly out of alignment and as the gain of
the valves alters.

If desired. the meter can be switched to
perftorm other functions, e.g. measuring receiver
H.T. and other currents and voltages so that any
faults in the receiver could be found more
quickly. 1t could also be switched to show the
percentage modulation of the signal being
received.

Use a Good Aerial for SWL

Simple receivers, such as 1, 2 or 3 valve TRF
sets, are often used for S.W. listening. With these,
a good aerial can make a great deal of difference
to reception. This is very noticeable on 80m and
top band (160m). Here, a TRF receiver, or even
a sensitive superhet. fitted with a short aerial, may
be tuned over the band and give only very poor
results. The band may seem dead, or may seem
to carry local stations only. If a long aerial is
substituted. the band can become alive with dozens
of transmissions which were previously unheara.
For 160m. anything under 80ft or 100ft of aerial
can be considered rather short. For shorter wave-
lengths, shorter wires are satisfactory.

=

| S

completed. This gives a cali-
bration in steps of 6dB per S
point at the frequency of cali-
bration. Now, 10dB above S9

'——.__——1?

[ M '
AGC

Fig. 5.—A circuit which employs a double triode.
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* Short-wave Listeners’ Log—7

jHOUGH conditions on the amateur bands
vary considerably, according to season, time of
day, and other factors, each band has its own
particular characteristics. As a guide to the, short
wave listener who has only recently bécome
interested in this form of reception, the band
characteristics may be listed as follows:

169m

Sparingly used. and mostly” for. fairly local
contacts. The listener is most likely to hear stations
working within a range of 50 miles or so. With
darkness, the range increases, and transatlantic
contacts have been made. but it is not very usual
to hear distant stations on this band.

80m

Very popular for daylight contacts up to a few
hundred miles. During daylight hours'it is unusual
not to hear at least a few stations working. At
weekends, the band is often very fully occupied.
As darkness falls, European stations often build
up greatly in strength, and few local transmissions
will be heard. Some activity is usual very
carly (before 7a.m.); from about midnight to
early morning some long-distance contacts *are
possible.

40m

During daylight, skip may give best reception at
a distance of some hundreds of miles, though
ground wave or short range signals may be heard
from locals. When darkness falls, the number

of powerful commercial stations in or near the
band makes the reception of amateur stations
difficult. Through midnight and up to early
morning, long-distance reception may cover most
continents.

20m

This band is usually good for very long-distance
contacts. Results depend a lot on sunspot activity.
During the hours of darkness, world-wide reception
may be possible. Sometimes during summer, the
band gives good results during the afternoon.
Results tend to change from hour to hour, or day
to day. This is the highest frequency band which
many popular “all-wave” receivers will cover, and
if often worth checking for possible long-distance
reception.

I5m

Conditions may rcsult in no signals being heard
on this band at some hours, or for several days
at a time. But it is expected that changes in the
sunspot cycle will make this band very useful for
long-distance reception during coming years. At
present it can furnish very good long-distance
results, when conditions are good.

10m

" This band is also very variable, but can also
give excellent reception over very great distances, _
When the band is usable, the listener may hear
many distant countries. There are also periods
when the band seems quite dead, but conditions
can change rapidly during the day.

TRANSMITTING TOPICS
END-FED TRANSMITTING AERIALS
(Continued from page 58)

Feedback Prevention

The end- fed Hertz has high voltage at the point
where it is joined to the transmitter. Good insula-
tion should be used here, and the lead should be
taken away from the equipment as directly as
possible. If near microphone or leads, or early
stages of the transmitter, feedback may cause
oscillation, or other troubles. This is particularly
likely with fairly high power.

If this arises, and cannot be prevented by normal
means (e.g. screened microphone leads, and
reasonable separation of circuits) then an aerial
coupler may be added. This coupler can use the
circuit in Fig. 4, or that in Fig. 5. A few feet of
coaxial cable are used between transmitter and
tuner, and the tuner is situated a little clear of the
transmitter, near the entry point of the aerial. The
high impedance, voltage fed wire will then be well
clear of the microphone, etc.

A Versatile

TAPE RECORDER

« (Continued- from pazre 70)

Now, mount the tape deck into the base of the
cabinet, using four rubber buffers to mount the
deck off from the top surface of the motor-board.
Four chrome-plated screws secure the deck in
place.

In making the’ connections from the tape-deck

"to the amplifier, only one earth connection must

be used. The metal parts of the deck are bonded
together by the manufacturer and the one earth
connection should be made via the outer screening
of the record/playback head coaxial cable. If
multiple earths are used, there is a possibility of a
high hum level on playback. )

Final testing can now take place. A shorting
plug for socket A can be made from a coaxial
plug with the centre connector soldered to a piece
of bare copper wire which 1s then shorted to the
body of the plug.

Experience will soon show the correct indicator
reading for good quality recordings.
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Theres NO BETTER WAY than
THE “‘PICTURE BOOK?” way

of learning

ELECTRICITY & ELECTRONICS

(as 1000’s have already discovered)

from

THE ILLUSTRATED COURSES of ELEMENTARY TECHNICIAN TRAINING
Published by THE TECHNICAL PRESS LTD.

BASIC ELECTRICITY 5 PARTS)
BASIC ELECTRONICS (6PARTS)
BASIC SYNCHROS & SERVOS (@PARTS)

*x X X
In preparation BASIC RADAR, BASIC ELECTRONIC CIRCUITS, and BASIC TELEVISION

Ask your bookseller about OR fill up this coupon

THE “PICTURE BOOK”’ WAY COUPON - SEND NOW!

To THE TECHNICAL PRESS LTD.
112 Westbourne Grove, London, W.2.
Please send me your FREE prospectus.
describing ‘BASIC ELECTRICITY’ ‘BASIC

ELECTRONICS' and ‘BASIC SYNCHROS’
and ‘SERVOMECHANISMS’

F————————————
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ENSURE SUCGESS WITH R.C.S. |

cousrnuC-Tons
CORNER

Construction price includes valve
and one coil covering 40-100 m
@ Can be converted to 2v. or 3v.
@ Receives speech and music
clearly from all over the world.
Send 2/- for diagram and price list.

All parts to
uild.

Post /6.

30'-

Ideal for the begmner

Explore the world
on short-wave radio
(10-100m}

YOU CAN NOW BUILD THE

——| 9% All parts are sold separately.
! CRYSTAL RECEIVER
Covers M/W Band

All components I
including case l 6

~~e~<AN IDEAL PRESENT!
EASY TO BUILD TWO STAGE TRANSISTOR SET
The set that looks 'ike a Radio Set
@ Actractive Case T g
® Mini 0005 Tuner i
@ High Q Litz Coil [ ¢
@ Works for months} g
off No. 8 Battery
@ Simple to construct
in 15 min. &
You can’t go wrong. We
guarantee good results.
Total Building
Costs, PP 176 25/-

Components Price List. Layout Plans 176 free with order.

BUILD THIS AMAZING RADIQv

POWERFUL PERSONAL PORTABLE
R'c's' TAPE TUNER % Sturdy metal case. FOR
Will operate on all types of Recorder. | % No holes to drill. . ONLY 35 fam
Size 3§ x 1} x lin. High impedance | J% Detachab'e rod aerial.
output, varlable med. wave tuning. % All batteries self-contained.
Triple wound Super-Hi-Q coil. Easily % Can be built in | hour.
constructed from ful! instruction data % Covers medium waves.
and Layout Diagrams. Chassis and % Loud clear tone.
components colour coded. % Selective tuning.

This delightful set is designed to give
you a completely personal portable
radio.

Bronze-finished case. Ildeal for the
beach, the bedroom, the office—in
fact anywhere,

Send 2/- for wiring diagram and compor)ents price list,

Post and packing: Under 10/ add 9d.; ; under 40’- add 176; over POST FREE

= R C.S. PRODUCTS (RADIO) LTD. 11 OLIVER RD., LONDON, E.17 Hall\OFdES

Radio Component

You can obtain all the
components for the

‘‘ROADFARER”

and

from

NORMAN ROSE

(ELECTRICAL) LTD.
The Component Specialist Wholesalers !

EUS. 6886/7
29 CONSTITUTION HILL, BIRMINGHAM 19
CENTRAL 4710
153 OXFORD ROAD, MANCHESTER 13
ARDWICK 1498

* Bona fide dealers—please apply for catalogue and lists on
official letter or order form.

DEALERS|

IPOCKET 6 RECEIVER|

47-49-53 HAMPSTEAD ROAD, LONDON, N.W.I £

100 WATT
SOLDERING IRON

costs. only\ 29/-
lncludmg post & packing

® Perfectly ~",,
balanced "m’//

 Flat copper bit :,/
shaped for any "':,,"‘
application

® New stainless steel
side plates eliminate
corrosion

® Strong robust element
with large surface en-
sures good heat transfer
and long life

® Improved shock resis-
ting moulded handle.

ANl elements flash
tested at 1000 volts
to ‘earth to ensure
RELIABILITY,
QUALITY AND
SAFETY

A really professional, high wattage
iron at an economical price.
Suitable for operation at 12 v., 50 v., 100/110°v.,
200/220 v., and 230,250 v
Please stare voltage requned when ordering.
, Send for leaflet or order direct from:
Standard Telephones and Cables Limited
tndustrial Supplies Division
$tanelco Process Heating, Footscray, Sidcup, Kent
Footscray 3333
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- Club News

REPORTS OF CURRENT ACTIVITIES

BURY RADIO SOCIETY
Hon. Sec: G. Winter, 269 Lever Street, Radcliffe, Manchester,
Lancashire.

As from April 11th, meetings will be held at the Knowsley
Hotel. Kay Gardens, Bury.

Future Events

April 11th—My First 18 Months by G3INNW.

Mav 9th—Junk Sale.

FLINTSHIRE RADIO SOCIETY
Hon. Sec: L. W. Barnes, | Bryn Coed Park, Rhyl.

At the Annual General Meeting the following officers and
committee were elected: President F. G. Southworth, GW2CCU,
Chairman H. T. Jones, GW3NQP. Hon. Sec.. L. W. Barnes, Hon.
Treasurer W, Davies. Committee, J. T. Lawrence, GW3JGA/T,
J. Nicholas, GW3OIN, K. Schofield, GW3KYT.

Future meetings will be held at the Bee Hotel on the last
Monday in each month.

MITCHAM AND DISTRICT RADIO SOCIETY
Hon. Sec: M. Pharaoh, GILCH 1 Madeira Road. Mitcham.

The Annual General Meeting was held on 24th February and
was well attended. The RSGB Affiliated Societies contest wus
held on February 4th and 5th. The GS5UX key award can be won
by any transmitting member of the Society. Points are scored
on the bases of one poin. per country worked on any of the
amateur bands. Prool of contact is not required but inspection
of station log entries may be required. Scores should be sent to
the Hon. Sec.. for inclusion in the News letier each month.

Future Events:

April 7th—Junk Sale.

April 21st—Nationa! Field Day arrangements.

May 21st—National Field Day dummy run.

June 3rd/4th—National Field Day.

June 30th—National Field Day post-mortem.

NORTHERN MOBILE RADIO RALLY
Hon. Sec: J. Charlesworth, G31JC, 23 Craven Lane, Gomersal,
Leeds.
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The fourth Northern Mobile Radio Rally will again be held at
Harewood House, (near Leeds) on Sunday May 28th.

REIGATE AMATEUR TRANSMITTING SOCIETY
Hon. Sec: F. D. Thom, G3INKT, 12 Willow Road Redhilf, Surrey.

The Annual Dinner was held on February [ith, when 35
members and friends were present. The GBKW Trophy for the
first place in the Open Class of the constructional contest was
awarded 1o BRS 20809. The “XYL"” Cup donated by mothers
and wives of members was awarded to R. Wells for the Junior
Class. Informal meetings are now being held on the first Thurs-
day in the month at The Tower, Redhill, for seniors, and at the
homes of transmitting members in rotation on the first Saturday
in the month for juniors.

Future Event:

April 15th—G3BCM will demonstrate his “Top to Ten’” Trans-
ceiver.

THE SLADE RADIO SOCIETY
2 Orchard Road, Erdington Birmingham 23.

Meetings are held at the Church House High Street, Erdington,
Birmmgham 23.

Future Events:

May Sth—Application of Electronic Devices in Industry by
W.and T. Avery.

May 19th—Map Reading for Direction Finding by D. S.
Chapman.
SOUTH YORKSHIRE AMATEUR RADIO SOCIETY
Hon. Sec: E. Brailsford. 1S Ayrsome Walk Cantley, Doncaster.

The R.A.E. course being held al the Doncaster Technical
College is proving very popular and has 16 students. Meetings
are held at the Palace Buftet, Silver Street, Doncaster every
second and fourth Thursday in the month at 8 p.m.

Future Events:

Aprit | 3th—Ragchew.

April 2Tth—Talk on Receivers by Joe Clennell GIHNJ.

May | lth—Free Night.

May 25th—Supersonics by L. Bennett G2BOJ.

In the near fulure the socicty will be operational under Its
own cal! sign.

AN ALL

BAND 75W TRANSMITTER

(Continued from page 66)

R.F. Section

The input from the VFO is by airspaced
coaxial cable through a Pye elbow and socket. A
short piece of similar cable goes from the input

socket to a point adjacent to VS valveholder. Since
the input is at high impedance, this cable causes
some mismatch, but this is not important if the
len~th is made about four feet.

COMPONENTS LIST
FOR POWER UNIT AND MODULATOR
(Fig. 1, page 1091 of the April issue)

Rl 1k W R9 220k W
R2 IMIW RIO 220k 1W

R3 270k W RI1 100k W

R4 4Tk ;W RI2 about!-5M i1W
RS 180k iW RI3 about700k W
R6 Ik W RiI4 33M W

RT 22k W RIS 100k W

R8 220k W RX 0-8()(seetext)

5l see text

Cl  8.F450VWelec C9 8uF250VW elec
C2  16.F450VW elec CIO 0-01 uF mica
C3  BuF450VWelec Cll 8uF 25VW elec
€4  8,F450VW elec CI2 0-05,F mica

C5  16uF 450VW elec CI3 100pF mica

Cé 16uF 450VYW elec Cl4
C7 01 uF paper 350VW

0-01 uF ceramic

C8 8uF 25VW elec Ci5 0.0l uF ceramic
YRl 0-5M YR2 10k w.w.
LFCI 10H, 250mA LFC2 10H, 250mA

VI SR4GY or 5Z4G V3

V2  VRé5 (SPél) v4

M!  500u.A FSD (see text)

TI  350-0-350V, 5V 2A or 6-3V 2A with series
resistor (RX)

T2 350-0-350v, 6-3V 4A

T3 12V 1A charger transformer

MRI ) Bridge rectifier rated at 700V, 150maA.

MR2 % (This may be made up from four half-

MR3 | wave types each rated at 350V)

MR4 12V 1A rectifier

3 Mazda octal valveholders

3 International octal valveholders

| 4-pin Jones socket

2 valvebases (plugs)

1 I-pole, 3-way switches

5 |-pole, l-way toggle switches

| 2-pole, 2-way toggle switch

I single contact jack socket

| double contact jack socket

VR6S (SP61)
6F8 or 65N7

Aluminium knobs, hardware, chart frame,
wire, etc
FI  250mA F2  150mA

(To be continued)
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PRACTICAL WIRELESS

May, 1961

Letters to the Editor

The Editor does not necessarily agree with the opinions expressed by his correspondi.s

Whilst we are always pleased to assist readers with their
technical difficulties, we regret that we are unable to supply
diagrams or provide instructions for modifying commercial
or surplus equipment. We cannot supply alternative details
for receivers described in these pages. WE CANNOT
UNDERTAKE TO ANSWER QUERIES OVER THE TELE-
PHONE. If a postal reply is required a stamped and
addressed envelope must be | d with the coupon from
page iii of the cover.

MODULATION

IR,—During the last two months, 1 have
received an overwhelming number of replies
to my queries raised in the January PRACTICAL
WIRELESS. All the letters except two were against
the motion; one sent me a circuit of a transmxtter
based on my lines that *“really worked” and the
other pointed out its applications in the field of
SSB, and in high power B/C installations where
the problem of producing several kW of audio
for modulation purposes is by no means small.
For the benefit of any readers who may
want to know the values of the tuning capacitor
referred to in my original letter, they are 50—5pF,
50—5pF, 35—5pF.

In conclusion I would like to thank all those
who took the trouble to write such an interesting
selection of letters to me. R. MIiLLER
(Somerset).

RADIO HOGS

IR,—May 1 heartily endorse the comments
about the use of pocket radios made by
Thermion in February PRACTICAL WIRELESS?
These people are on holiday to enjoy themselves
as much as they can without breaking any law.
Nobody else matters! They are the only people
who count (or so they seem to think!) and if they
inconvenience anybody else, that doesn’t matter.
These *“radio-hogs” have their radio sets so
loud that everybody (except the stone deaf) in
the vicinity is compelled to listen to the personal
choice of the owner of the offending set. The
choice is not, as a rule, a very good one. 1t is
quite possible to walk along the sea-shore in
August and hear the whole of a radio programme
without missing one demisemiquaver as one is
never very far from a radio blaring the strains of
some jazz band. It js surely time that the big-wigs
concerned realised this and did something about
these selfish people. May their valves burn out
and their loudspeakers disintegrate!—D. A. PICKETT
London S.W4).

RADIO MOsSCOW

IR,—I think T. Roeves (March issue) is wrong

when he says that Moscow broadcasts on 1734m,
because the Voice of America broadcasts jazz on
this wavelength at 2315 G.M.T. cvery day. On
the same wavclength it also broadcasts news and
discussion programmes in English and in a number
of foreign languages.—J. Lowrie (Edinburgh).

CRYSTAL SETS

IR,—1 have read with interest the various letters
sent in by readers concerning crystal sets and
the exceptional reception obtained.

However, if one gave thought to the subject it
may not be so remarkable as it may seem.

I possess a crystal receiver and am able to
receive (under favourable conditions) Radio
Moscow. Voice of America, Luxembourg and
many other transmissions, including Morse. The
reason for this is as follows.

It is a well known fact that crystal sets only
make the more powerful transmissions audible
such as the Home Service; depending where you
are situated and depending on the coil, e.g. 92
turns on a 13in. former with capacitor at approxi-
mately 490- SOOpF now when the capacitor is at
minimum capacitance, the natural wavelength of
the aerial in conjunction with the coil is obtained,
which the diode converts to an audio signal.

Radio Moscow may be beaming a trans-
mission to the U.K. and under favourable
conditions will be at maximum strength, ideal for
the crystal receiver to pick up clearly. Owing to
atmospherics and the influence the ionosphere has
on reception, it may fade out completely to be
taken up by, say, the Voice of America, which in
its turn drifts out for another station taking pro-
minence such as Radio Luxembourg; and so it
goes on. In fact this “‘exceptional reception” is a
perfectly natural phenomenon based on the fact
that crystal receivers when operating on a natural
aerial wavelength only make audible the
strongest signal. It all depends on the natural
wavelength of the aerial and coil and conditions
between the crystal receiver and radiating trans-
mitter mast.—A. DysoN (Sheffield).

QUARTZ CRYSTAL ETCHING

IR,—I have read with interest an article in
PRACTICAL WIRELESS entitled * Quartz Crystal
Etching , by J. B. Dance.

I feel that the author of this article has not
stressed strongly enough the dangers of using the
chemical. ammonium bifluoride. for the purpose of
etching silica. He points out the danger of using
hydrofiuoric acid without stating that ammonium
bifluoride etches by virtue of its dissociation into
ammonium fluoride and hydrofluoric acid thus:—

NHs HF: & NHF+HF

and therefore in solution ammonium bifluoride is
potentially just as dangerous as hydroﬂuorlc acid.

To the chemist hydrofiuoric acid is’'not a strong
acid as measured by its dissociation constant:

nevertheless it is extremely active chemically owing
to its tendency to replace oxygen and complex
formation. It is therefore extremely dangerous to

WWW americanradiohistorv.com


www.americanradiohistory.com

May, 1961 PRACTICAL WIRELESS 83

U S GED GED S EAS EAS GES D S RN SN0 NS mes SAS mes mes Sen

:TAPE

| RECORDER

Manutacturers” brand new, current
production  offer. Latest  b-vaive
vircuit based on Mullard’s famous
design. Magic eye level indicator.
Volume and tome controls. T.C.C.
printed circult already wired. Only
power pack and controls to assernbly
and  wire. Vaives EFB4, ECCR3,
ELB4, EMR4 and EZS80. A senmsitive
quality recorder at Specal Unit Prices.
Wired printed circuit, power pMk com;yon?;ral. controls and

knnbs, ete. .. .e ve .15.0 p. & p. 2/6
set of 5 valves, as above . 00 . £2. 5.0 p. & p. 1/~
B.8.R. Monardeck Tape Unit o0 oo ..( £8.19.6 p. & p. 4.6
BARGAIN REDUCTION——compiete kit, .. £16.10,0 carr, /-
Attractive 2-tope Cabinet 13x12x7in, and 9YXx3in. 3peaker.
Special Discount Price 00 00 oo ., £3.50 p.&p 46

Mustrated Handbook with full details, 216 post free. Collaro Studio
Tape Deck can be supplied with modified circuit as allernative as Iollmos—
COLLARO Printed Circuit . oo .. £7100 p. & p.2
COLLARO 8tudio Tape Deck .. .. .. £12.12.0 p. & p. 7/6
16 % 14 x 7in, Cabinet Speaker 00 00 .. 23178 p. & p. 46

RECORDING TAPE—Special Offer

American COLUMBIA (C.B.S.) 1st Grade P.V.C. TAPE. [itted
leader and autn stop. Brand New and Boxed.

L____________—_

Standard Long Play
&in., 4007t o 18- 900ft.
Sim,, 9neit. .. L. 48 1 001t i
7in.. 12001, 1 1 800ft. as

DOUBLE PLAY and OTHER BIZES AVA_[LABLL AT
SPECIALLY REDUCED PRICES
Plastic Tape Reels 3in. 2/6. 5in. 3/- ﬁiin 3/8, 7in. 3/8

AUTOCHANGER RECORD
PLAYER KIT

A.C. SUPPLY 200-250 v.

Altractive Ui-tone cabmet—famous
COLLARO 4-speed, full miser, 10-
record gram unit. Studio xtal pick up
with dual stvlii tor 8td.-L.P. recordings.
2-valve ampliler with quality neg.
feedback circuit, volurne and tone
controls.  Fullv leclated from main
by double-wound transformer. NOT
the live chassis tvpe as often offered
in cheap commercial models,
Ready-wired 2-valve Awplifier, complet,e with
din, high flux speaker .
Two-tone cabinet 18 x13  Bin,
Collaro Conquest. Model 160/V .,
Cowmplete 3 umt kit, gpecial Bargain Pnce
Simple assembly, a screwdriver only required.

JASON FM TUNER UNIT KITS (87-105 Mc/e) Standard Model (FMTL)—
as previnusly extensively advertised, Complete Kit—5 zms. P.P. 2/8. Sct
of 4 spec. valves now only 20/-,

Tuner Coil Set, IFs and Ratio Detector, etc., 28/-,

Model FMTZ—al.Lra«,tively presented ghelf mounting anit in enclored metal
cabinet with built-in power supply. Compiete Kit £7. P. & P. 3/6. 8et of
8 spec. valves, 37/6.

Latest Model—JTV2—S8witched Band 1-2-3 AM/FM Unit with AFC. Kit
£12.19,6. P. & P, /6.

New Jason Comprebennve FM Handbook 2/6, post free. 48-hr, Alignment
Rervice, 7/8. P. & P. 2/6,

TRANSISTOR PORTABLE

Famous manufacturers 6 x1 design based on
Mullard snd G.E.C. developments. Printed
circuit, 6BVA lst grade transistors, XAl02,
XAIOL (2), OA70, XB103, XCI01 (2) or
equivalents, Quality components only supplied
to enaure best resulta at attractive price.

b & p 206
3/6

Se' of 6 BVA Transistor and Diode .. 70/~ p. & p. 6d.
Printed Cireuit, [F's (3), osc. coil, Driver’ Tmnn.. Perrite

rod aerial .. 51/8 p. & p. 1/86
Reslstors, Cond.‘n.-ceru. Twiu Gang and Volume Control .. 876 p. & p. /6
| x $in. Quality 35 chm-matching speaker .. . .. 25/- p. & p. 1/6
of Complete Kit at Special Oﬂer—OI\LY DD 00 .. $2£818.8 post {ree.
Handbook and Circuit detaila o oo 0o o 2= post free.

TRANSISTORS—BVA 1st grade—ex Mirs, Mazda
XAl02, 16/8; XAlol, 14/6; XU101, 10/6; OC70, 8/8;
XB102, 10/-: XA103, 15/-; OAB1, 8/8; OA70, 2/8,
Hours 9 g.me—8 pan., 1 pan. Wednesday.

RADIO COMPONENT

SPECIALISTS
70 BRIGSTOCK ROAD. THORNTON HEATH. SURREY
Est. 1948 Telephone THO 21RY

Iprml or OO D,  Post and Packing up lo ji¢, 1d.,
b, 1/, Jlb l/ﬁ lh, 2/~ L0b, 2/8,

FOLLOWING THE STUPENDOUS
SUCCESS OF THE “MIRACLE”

WE NOW INTRODUCGE FOR
1961

THE CGONTESSA

A really remarkable

2 BAND 6 TRANSISTOR
SUPERHET KIT

(As displayed at the Radio Hobbies Exhibition)

is the professional
looking set with
the professional
performance.

Study these brilliant fcatures
which cannot be found in any
other kit . ...

Waveband Coverage of 530 k/cs to 1620 k/cs
and 160 k/cs to 270 k/cs.

Assured reception of at least a dozen stations
in daylight!

Large clearly-calibrated station-named dial.
Internal high-gain Ferrox Aerial.

5.1 ratio slow motion tuning.

Fitted with the latest 12000 line high- ﬂux
loudspeaker.

Power of 410 milliwatts from the single-ended
push pull final stage.

Specially designed aerial matching coil for
use in a CAR.

Only first grade fully guaranteed Mazda
matched transistors and diodes are used.
Double tuned IF transformers for maximum
gain and knife-edged selectivity.

Fully drilled printed circuit panel marked with
component numbers.

The two colour case measures 10 x 7% x 34in.
and weighs approx. 4 1bs.

Battery lasts 4 months with normal usage.
Book supplied with detailed assembly ins-
tructions, diagrams and circuitry.

Anyone can build this set—everything supplied
just a soldering iron required.

Inclusive price for all associated components, £ I l I o

cabinet and battery, complete in every detail. b
Plus 3/6 Regd. P.P.

Or our BUY AS YOU BUILD SCHEME any parts sold

separately. Send for comprehensive descriptive manual

and parts list, 3/6 post free.

See and hear a working model at :—

RADIO CLEARANCE LTD.
27 Tottenham Court Road, London W.Il.
Telephone: Museum 9188
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X POST HASTE X

JASON F.M. TUNER KITS

We are the authorised Jason dealer and the whole kit is as
supplied by them,

FMTI Standard variable tuner, complete with valves £6.17.6
Hire purchase deposit £1/7/6 and 6 monthly... £1. 1.8
FMTI Power pack ready drilled chassis, complete .., £2.12.6
FMT2 Shelf mounting, less power supplies, complete £7.17.6
Hire purchase deposit £1.11.6 at 6 monthly ... £1. 4.4
FMT2 As abové, but with power supplies, complete £9.15.0
Hire purchase deposit £1.19.0 and 6 monthly £l 9.4
FMT3 Fringe model, less power supplies, complete £9.12.6

Hire purchase deposit £1.18.6 and 6 monthly £1. 9.0

FMT3 As above, with power supplies, complete ... £12. 0.0
Hire purchase deposit £2.8.0 and 8 monthly... £1. 6.6
Mercury 2 Switched tuner with A.F.C. TV sound £10.15.0

Hire purchase deposit £2.3.0 and 8 monthly... £1. 4.0
JTV/2 As above, but shelf mounting and powered ...

Hire purchase deposit £2.15.0 and 12 monthly
The Instruction Book is included in all kits.

REQUIRED CHANNELS MUST BE SPECIFIED FOR
SWITCHED TUNERS

Instruction Book for FMTI, FMT2, and FMT3, 2/6. Mercury 2
and JTV/2, 3/6.

A more detailed list can be sent upon request.
ALL JASON TUNERS ARE ON DEMONSTRATION
ALL THE ABOVE TUNERS ARE ALWAYS IN STOCK

X POST FREE X

TRANSISTORS
QC44 Mixer ... 12/« OC7! Audio ... 8/¢
OC45 ILF. e 120 OC72 Audio ... 86
All Brand New Mullard and Not Sub-Standard.
Matched pairs of OC71 and OC72 can be supplied at no extra cost.

“PRACTICAL WIRELESS”
POCKET SUPERHET

Osmor printed circuit version. Osmor Rod Aerial, 107-, I.F.T.s
and Osc. Coils, 22/6. Osmor Driver, 11'6. Osmor Output, 1076.
Set Mullard Transistors, 6176, 1.B. Gang, 11/-, Trimmers, 2/8 pr.
Set Condensers, 15/-, Resistors, 6/6. Ardente Vol. Control 1076.
Ardente W/C, 316, Speaker, 19/10. OABI diode, 4/, Hardware,
4/6. Printed Circuit, 9/-. Case and Knob, 7/6. PP4 Battery, 2/,
Leaflet illustrated, giving full instructions and constructional
details, 1’9,

All the above components, if purchased at one time £9.19.6

WEYRAD P50 Coils and transformers for a dual wave transistor
Superhet, with printed circuit and ferrite rod aerial. Long
and medium wave aerial RA2W, Osc. coil PS0/IAC, Ist
and 2nd LF. Transformers P50/2CC, 3rd I.F. transformer
P.50/3CC, Driver transformer LFDT2, Printed circuit
PCAIl. Constructors’ Booklet 2/3. The above WEYRAD
set with book, £2.16.0.

COLLARO STUDIO DECK. List price £17.10.0, OUR PRICE
£12.19.6. Hire purchase deposit £2.19.6 and 8 monthly 27/6.

WE PAY ALL POSTAGE AND INSURANCE
ALL ORDERS DESPATCHED SAME DAY
MONEY WILL BE REFUNDED IF REQUESTED

(Established over 30 years)

48 SURBITON ROAD,

SURBITON PARKRADIO

KINGSTON UPON THAMES, SURREY

Telephone: KIN 5549
Hours: 9 a.m. to 6 p.m. 1 p.m. Wed.

We do not close for lunch
Open all day Saturday

i i :‘

' STERED HANDBOOK

o
~ BY G. A. BRIGGS W =
= :

?,; Technical Editor R, E. COOKE, B.S¢. (Eng.)
&= PRICE 1016 (1116 post paid).

e

The High Fidelity Magazine
Dealer Library, Jan. 1961 says: St
To high fldelitarian and dealer allke, G. A. Briggs
needs no introduction. The author is well known {or
both his work and writing on loudspeakers. The
Stereo Handbook 1s written in Briggs' customary
salty style and is. for a hard-cover, technical book
profusely and interestingly illustrated.
The book 18 much to be recommended to anyons
wishing to put stereo in an intelligent perspective.
Additionally. it will serve as a guide to dealers plagued
with customer questions about how to set up a system
for optimum effect. Stereo Handbook 1s ‘‘must’
reading for anyone who does not believe that there is
room in the overall subject of stereo and high fidelity
for a hearty chuckle. Highly entertaining and
informativ

Sold by Radlo Dealers & Bookshops.

Published by:

IDLE
BRADFORD
YORKSHIRE
Telephone :

Idle 1235/6

Grams: ‘Wharfdel®
Idte, Bradford

Wharfedale

WIRELESS WORKS LTD

For Safetys Sake

use

AVO Prodclip

Pat. No. 748811

<. with Trigger-Action Spring-Loaded Clips

PRESS TRIGGER TO OPEN
RELEASE TO GRiP

Safety first every time with these patented spring-
loaded AVO Prodclips.

Cleverly d: d for use as prods, they are invaluable
for reaching aod holding test points which are difficult of access.
Post 7rao

per psir.

latead

Suitable for use with AvoMeter, Multiminor
and Avo Electronic Test Meter Leads.

m@LTD « AVOCET HOUSE,

92.96 VAUXHALL BRIDGE ROAD. LONDON, S.W.I.
ViCtoria 3404 (12 lines)
A MEMBER OF THE METAL INDUBTRIES GROUP OF COMPANIES
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handle and it is essential that protective clothing
and eye shields should be worn when handling
hydrofluoric solutions, especially as this acid
has the insidious property of eating through flesh
without any initial warning that acid has con-
taminated the skin. Such wounds, to my certain
knowledge.” are difficult to treat and take a con-
siderable time to heal, even with hospital treat-
ment.

In my opinion, it would be advisable for non-
technical readers of PRACTICAL WIRELESS to leave
such a potentially dangerous chemical as ammon-
ium bifluoride strictly alone,—it would be safer and
cheaper in the long run to buy the required
crystal and keep one’s fingers and eyes intact.—
G. P. MitcHeLL B.Sc. G3OFJ (Wallington).

A PLEA FOR PLASTICS

IR,—Why are wax and pitch still used in the
manufacture of some components? The only
answer seems to be that they are both highly
“ moistureproof . They are also extremely thermo-
plastic, and are thus very messy to use. Why
cannot plastics take their place? With such
an excellent range of plastics at the manufacturers’
disposal, there is no apparent excuse. The smaller
the component, the larger the case weight. or so
it would seem. This could be avoided by using
more plastic and less metal etc.—N. J. CORNFORD
(Beaconsfield).

THE 4w AMPLIFIER

IR,—A friend and I both built the 4-watt
amplifier described in the January 1961 issue.

On completion, we both experienced the same
fawlt. This had the effect of producing * beating ™
at a constant rate in the loudspeaker. By experi-
ment, it was found that by connecting the 270k
resistor directly across the treble contro'l, the fault
cleared.

We now have good results on both VHF/F.M.
radio and with a record player.

This may interest other constructors.—J. B. C.
(R.A.F.,, Scotland).

PRACTICAL WIRELESS 85

THE P.W. SUPERHET

glR.———After some set-backs I have completed
*7" the construction of the P.W. Pocket Superhet
Transistor Set. and | am very plcased with its
performance. 1 derived much help in the adjust-
ment of it from the article in the December issue.
The article on * Checking Transistor Circuits ™ in
the March issue was also of great value. I have
built many sets in my time but none has given
me greater pleasure or more satisfaction. It is
remarkable that a set employing such a small
battery can give such a loud signal.—W. LyNcH
(Glasgow).

TRANSISTOR HOLDERS

SIR.—In reply to Mr. E. Krell (February), on
transistor bases, I can only think that he is
not very interested in his hobby. Whilst I was in
Malta for a time, | had the opportunity of building
a transistor radio and in the kit complete with
transistors were their bases. Besides, Mr. Krell,
surely as an enthusiast you must have come across
a little tool called a * thermal shunt”. If one of
these is clipped against the base of the transistor,
hardly any damage at all can be caused by heat
from the soldering iron.—E. Avery (Fareham).

REFLEX CIRCUITS

SIR._—In the days when valves were very expen-

sive an arrangement known as reflexing
became popular, as it enabled one to use a single
valve for two purposes. It appears to me that the
present position with transistors is parallel with
the period of which I am thinking. and the use of
transistor reflex circuits should be possible. Many
old hands will remember the old S.T. circuits in
which even two H.F. stages were reflexed for use
as two audio stages, and 1 would think that some
similar scheme would be practicable with good
transistors (to avoid the disappointment and waste
of time of using “surplus ™ transistors). Is there
any *“snag” in this suggestion. or js this yet an-
other way in which the valve still holds precedence
over the transistor?—G. Treesy (Bath).

: “ROADFARER?”

-/45 announced in the Editorial of the previous

issue, a prize of £100 will be awarded for the
*“ Roadfarer ” receiver which, in the opinion of a
committee, is judged to be the most efficiently
constructed and presents the neatest appearance.
Consolation prizes will be awarded to runners-up.
The committee will consist of the Editor and
representatives of the following firms:—

Richard Allan Radio Ltd.

Jackson Bros. (London) Ltd.
Newmarket Transistors Ltd.
Osmor Radio Products Ltd.
Swindon Condenser Co. Ltd.

Readers who intend to participate in this
competition should complete the coupon aand send
it to:—The Editor, PracTicaL WIRELESS, Tower
House, Southampton Street, London, W.C.2.

COMPETITION

Mark your envelopes *“Competition” in the
top left-hand corner.

DO NOT SEND IN YOUR ENTRY YET. A
further announcement will appear next month.

| I intend to enter my receiver in your |
I competition, and agree to abide by the ]
I decisions of the Committee. ' I
] Name ................. 000DO0EO0000E00I00A00AA0000000 |
| AT 5i0000000000000000000000000BOBR00000000000000 |
! !
I ......... ssesesaca 409 as000ac00sssresecstssaaaassbtoerestsannt I
b eeeerreorresnessasaseees b
1 BLOCK LETTERS PLEASE ]

L one ovm vl gmn sRm GEN SN PRE SEN Smn Smm EED Smn S S S emm E af
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RECEIVERS & COMPONENTS
KITS BUILT, tested. Details S.AE.
6 Hooker Road, Heartsease, Norwich,
Norfolk.

R"CLAIMED VALVES.

and

tested
perfect; buge stocks; all one price,
5/- plus 6d. postage each. Delivery

by return. LEWIS, 46 Woodford Ave.,
Ilford, Essex.

GUARANTEED VALVES from 1/-.
Radio. TV components. Transistor
set Kits from 10/-. S.W. Kit 22/6.
Lists 3d. HAMILTON RADIO (W),
13 Western Rd., St. Leonards, Sussex.

SPARES—VALVES—TUBES
30—

930-1
Guaranteed Perfect, ex-working eqmu-

ment LOTs from £1 F‘OTs O:c, Tr,
Coils cheap. TUBES ¢ montihs,
picture shown or ¥ ITTEI) r‘REl‘ 9-10in.

1. 40/-, 14in. 50/-. 1iin. 60/-.
18, 3.000 types stocked. EF91, EBOI,
EF80, UF4 GFl 20D1

. U
PZ30, 20P1, 20P3, U24 10/-. Old 4. 5and7Pin
types. 5/-. Postage 6d. Speakers, 6-8in. 7/6,
10in. 7x4, 10/-. New transistors. OC44,
0C45, 15/-. Send S.AE.
enguiries to:

“ST, JOHN'S RADIOQ”, 156 St. John’s Hill,
S.W.11. Tel. BAT 9838.

for list or with

BARGAIN—Recovered speakers 7in. X
4in. and 8in. 5/- ea., p. and p. 2/6.
Recovered Cyldon Tuner Units (ex
TV’s) less valves with biscuit for 2. 9
and 18 and knobs. 9 megs, 16 megs.
34 megs. LP. outputs. Series or
parallel heaters. State type wanted.
5/- ea.. p.p. 2/6. J. R. CALVERLEY
AND CO.” LTD. 130 Water Street,
Radcliffe, Lancs.

STOCK SALE. Lists 2d. Mail only.
98 Greenway Avenue, E.17.

ANOTHER FANTASTIC OFFER. New
Manufacturer’s surplus S.M.L. Wave
Band Chassis, complete--no valves—
not tested. Only 27/6 carriage paid.
22 Birchall Road, Rushden.

RATES: 6/6 per line or part
thereof, average five words to line.
minimum 2 lines. Box No, 1/- extra,
Advertisements must be prepaid and
addressed to Advertisement
Manager, ‘“‘Practical  Wireless,”
Tower House, Southampton St.,
London W.C.2,

In Scotland . . ... ..
RENVUE

for Better Value

COMPLETELY REPROCESSED TUBE

(NEW GUN, RESCREENED,
ALUMINISED)

12.6v and 6.5 v, 0.3 amp..

t7 and 15:n. Types .. £6.10.0
12.6v =nd 65 v., 0.3 amp,

Hin. Types " ... £6.0.0
12v., I15in. Types ... .. £7. 0.0
2v, 12and 15in Types £6. 0.0

E.ectrostatic 90 degree and 10 degree tubes
10/ extra. Carr. paid.

10/- ALLOWED ON OLD TUBE
Terms arranged.
FERGUSON

I4in. BBC and STV Consoles ... £12.10.0
[4in. BBC and STV Receivers ... £10.10.0
17in. BBC and STV Receivers ... £19. 0.0

COMPLETELY OVERHAULED AND
FITTED WITH COMPLETELY
REBUILT TUBE

with One Year’s Guarantee

£5 Deposit. Terms on Balance.

Renfrew Electronics Ltd.
Anderson Drive

Renfrew : Scotland

Te!.: Renirew 2642
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RECEIVERS & COMPONENTS

{continued)

LEADER RADIO

THE “NEW COMPANION" TRANSISTOR-6
The latest Superhet Car Radio/Portable. Two-
tone Cabinet. Slow motion tuning., B8ix transie-
tors, printed circuit etc., tunable over long and
medimu wavebandsa. Cabinet ji x 8 x 3in. speaker
7 x 4in. Complete kit with assetubly instructions
tess battery £9.10.6, Battery 3/6. P.P. /-

THE NEW OSMOR “P.W." TRANSISTOR-§
A highly sensitive six i superhet for di
and loug wavebands. Deslgn incorporates printed
circnit and high “Q” ferrite aerial etc. Kit complete
Instruction data less hattery.............. £0.15.0

REPANCO MINI-4

The popular pocket four transistor superhet.
Size 5t x 33 x 1}/, dn. with pre-aligned eoils and
transrormers. 24in. high dux speaker, ferrite siab
aerial. Fasy to build. Kit comuplete with instruction
data, less batterv. ..., £7,
REPANCO OSMOR, TELETRON. 3
trankioriners, etc., 10r transistor radios.
for lists,
THE TELETRON TAPEJAK (Transistorised Tuner).
Converts vonr tape recorder into a high yuality
Radio Receiver. Recording oi radlo programmes

ALK

directly on tape. High sensitivity. 2£58.0, leas
PP4 battery. Carr. 2/6.

TSL TRANSISTORISED F.M. RI-FI TUNER
FRONT END. worm drive. £6.10.0. IF and RATIO
DETECTOR STRIP, £6.6.0. Both pre-aligned.
COLLARO STUDIO TAPE DECK. 3 morors, 3

speed, ounly £11.10,0, 8.A.F. with enquiries,
78 VISTA WAY, KENTON. HARROW, MIDDX,
Phove: WOR 4512,

COMPONENTS, VALVES, Tubes.
Write or phone for free list.
TELEVISION, 4 Maxted Rd.,
ham. S.E.15. (New X 7152.)

etc.
ARION
Peck-

NEW AM/FM STEREO

® INPUTS FOR TAPE., 78's, etc.

® MW-_LW-—-VHF

® PUSH-PULL OUTPUTS—16W

® SEPARATE TONE AND VOLUME

® INTEGRAL PREAMPLIFIER

BEL, Marlborough Yard, London N.19
Arc 5078

TELEVISION TUBES Rebuilt, 1 year

warranty. Mostly 75/- exchange, 3

Panl'c Ave., New Barnet. BAR 3185

now!

ANNAKIN
STILL MORE BARGAINS—

Receiver No. 114. Has 3-EF9l, 2-EL91

valves 124-156, Me. for Conversion details see
hort Wave Mag', Feb issue, 25/- each,

posb 2f-.

Periscope Prisms. Slightly solled silver-

ing. But still a bargain at 1/- pair, post 2/-.

I'I&om-s Output Transformers. 6d.ea. post

Frost Warning Thermostats., Low voltage
tvpe adjustable. Cheap at 9. ea, post 6d.
IFT, 30, mc, With can, 2-adj. cores, 3d. ea,
Biock Condensers, 2 x 0.875 mfd.. 400 v. 3d.
ea. Ideal for Speaker cross-over net works.
Control Units No. 89 and 90. Box with
3.P. 6W., switch, 250.V.3.A slider switch, LT
togele, jacks and plugs, 3/6 ea, Post 2/-.
Silver Mica Condensers. 430 pf only, 1/-

doz.

Allen Kevs No. 8, 1/- doz.

Disc Magnets., 2/- doz

Box of 4 Motor Brushes, 1/- doz boxes, 6/-
€ross boxes.

Insujated Bushing. i hole. 1/- doz.

Brush Holder Caps. 1/- d

Asstd, Potms. 3/- doz

30K or 33K. 2W, calb res. 1/8 doz.

Asstd. Valves, 24/- doz

Asstd. AF l‘mnsmrnu-rﬁ 6/- doz.

Asstd, Coils and RFC. 1/- doz

Relays. 150 ohm., 2-CO., 1-B; 3/6 ea. post 11d.
80 ohm.. 1-make, 2/6 ea. 200 ohm, I-B, 3/8,
post 11d.

Frec Gift with every order this month! All
goods Postage Extra. Orders with insuffi-
clent postage not accebted.

Mail order only. No C.0.D. No Export.
Lists—Send stamped addressed envelope,

23 ASHFIELD PLACE, OTLEY, YORKS.

8in. Dia (ves—six inch) \mnumeu--u.
0/1 Ai. round Ernest Turner 79/~ (3/6). 2 in.
Dia. Voltmeters 0! fl. nd Weston
1009 ohms per volt, 47/6(2/6). Sm-l ial Valves
4/250A £8.10.0: QYJ3/125 £6.10.0: 4212 £4.
Sinmpson Mudel 443 Volt-ohmeters 2! in.
meter in case £3.10.0 (5/-). Simpson
Model 260 Test Meter 4in. sq. meter 20.000
ohms p.v. 24 ranges £6.10.0 (5/-).

40 PAGE LIST O OVER 1,000 ITEMS
IN  STOC AVAILABLE—KEEP
ONE BY Y()U

Wide Band Aerial Amplifiers, ten sep-
arate outlets from one aerial rack mounting
£9.10.0 (7/6). Variable Gearboxes, preci-
sion job 0/6000 r.p.m. variable throughout
range driven by i h.p, 230 v. A.C. motor £6
(35/- includes €1 returnable box). 5 Foot
I.0. Racks 19in. wide driiled and tapped
85/- (10/-). Eliiott 0/4 volt moving coil
Voltmeters 2000 ohms per volt. 2iin. dia:
ideal as basic meter 25/- (2/6). Mains Filter
Units, laboratory precision type totally
enciosed 2} amps. 10/- (2/6). Sigma 10,000
ohmsSPD’I‘Relayslzls(l/G) Metai Reetift-
ers 24 v. 12A 20/- (3/6). AVO Geiger Coun-
ters £8.10.0 (5/-).

We have large quantities of “*bits and
pieces” we cannot list—and invite
your enquiries—we can probably
help—every one answere d.

Amounts in brackets are carriage Enziand
and Wales.

P. Harris, Organford, Dorset

WwWWW. americanradiohistorv.com

@ KINGSLAND
ELECTRONIC COMPONENTS
Stupendous Offers

1868 LLEGTRONIC COMPPONENTS
50 Assorted Resistances and Condensers,
6 Miniature Valve Holders. two Tag Strips,
40 Separate Contacts each 3/9. p. & p. /8.
Chassis 14 x 8 x 1in. 12 Miniature Valves 14 x
tin. with Valve holders. approx. 60 resis-
tances and capacitors. ! and i watt, 6 Ger-
manium diodes. two tag strips, 100 contacts
each, 5/-, p. & p. 2/3.
120 Resistances ! and 3 watt, 35 metalmite
and T.C.C. small Condensers, 9 Minjfature
Valve Holders, 3 Tag Strips, 100 cont,acl:s
each and qther useful pieces. 8/6, p. & p. 2/3.
BARGAIN PACK. Pair ’I‘hro’lt Micro-
phones. 2ft. 2in. Screened Lead with socket,
one 5 Henry : Choke, 3 Electrolytlc
Condensers, Vlbracor. 3 Toggle Switches, 6
Qctal Valve Bases. I Waveband Switch, 6
Coax. Plugs, 6 Assorted Coils, 6 Cartridge
Fuses, 6 Potentiometers. 6 W.W. Multipliers,
two Varlable Condensers Coil of Wire, 15/8,
p. & p. 3/6.
Instrument Rectifler with Circuits, 5/8.
6 v. or 12 v. Vibrators, 2/8 each, p. & p.
6 Assorted Droppers, 5/-, p. & D. 1/6,
Mike and Pick-up Transrormers Ideal for
Babv Alarms, 4/6, p.
100 Assorted Reslstances or Condensers or
50-50, 8/-, p. & p. 1/9.
New headphones, low impedance ideal for
crystal sets, etc., 6/6. p. 1/9.
6 Assorted Potenmometers "5/~ p. & p. 1/9.

GSLAND RD.. %llOREDlT(‘H.
Tel: SHO 6572. Sorry U.K, only.

|
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RECEIVERS & COMPONENTS
tcontinued

‘“ HEATHKITS » can now be secn ln

London and purchased on easy terms.

Free brochure. DIRECT TV REPLACE-

MENTS LTD., Dept. PW/7/4, 138,

Lewlsham Way, S.E.14. Tldewav 6666.

SPEAKERS - ELAf 5n. " ohm:
12 £5; 50 £17. C HEYWOOD. The
Croft. Ladybrook Rd., Bramhall, Ches.

“WEYRAD"” TRANSISTOR
RECEIVER
MEDIUM

LONG &
B

LOUT £8.17.6.
CUNSTI{ULIOIE'S BOUKLET 2/-.

TRANSISTOR AM FEEDER UNIT,
SUI'FIH!LI AVAILABLE NOW.
e 4 x 3 X Itin. TOTAL COST OF

LOA\H'ONENT‘ £5.10.0. ]
9.

CU.\SI‘RU( TOR'S B()()I\LI it
Send S.A.E. for Shopping List:
35 OIIM ALLAN SI'I‘AI\I s, 27/1
JACKSON “00” GANG (with Trim-
mers), 10/6.
WESTHAM RADIO SUPP;.IES
Rear of 175 Abbotsbury Road
WEYMOUTH, DORSET

SPEAKER REPAIRS. Cones/F‘lelds
fitted. Clock Coils Wound, L, S.
REPAIRS, Pluckley, Ashford, Kent.
RESISTORS.—100 new, wire ended,
assorted, all types, 7/6 box, post free.
COOK’S OF BEDFORD, 29 St Mary's
8 teet, Bedford

BROADWAY ELECTRONICS

92 MITCHAM ROAD,
TOOTING BROADWAY,
S.W.I7.

Telephone: BALham 3984

C.B.S. BRAND (COLUMBIA) AMERI-
CAN TAPE (P.V.C. RECORDING
TAPE). Attractively boxed with space for
titles, etc. Tape fitted Leader and Autostop.
1800ft. 7in. L.P. 36/-; 1200ft. 53in. L.P. 30/<;
900ft. 5in. L.P. 22'6. Add 1/6 Post and
packing.

B.T.H. EX-RELAY AMPLIFIERS. A.C./
D.C. MAINS 210/250v. Contains 8in.
IS ohm speaker. Three valves—IOFL,
10P14 and U404. Cabinetsize 14 x || x 64in.
Attractive two toned cabinet with ivory
knobs. 30/, plus 5/6 Carriage and packing.

B.S.R. UAB MONARCH. 4-speed Auto-
changer wired for Stereo. £6.12.6, plus
5/- Post and Packing.

SPECIAL OFFER: White Boxed Tapes
Acetate Base, 5%in. 850ft., 14/6; Siin,
EMI Type Spools, 2/9.

Add /- Post and Packing.

DK96, DAF%6, DF9%, DL9, 6/6 each.

FOR SALE
ASK your dealer for American Ferro-
dynamics. " Brand Five ”’ Recording

Tapes—the best tape value!

100 BAYS Brand New Adjustable
Steel Shelving. 72in. high x 34in.
wide x 12in. deep: stove enamelled

dark green, Sent unassembled. 8ix
shelf bay £3 15s. Sampie delivered
free. Quality discounts. C.
BROWN LTD, Eagle Steelworks. Hey-
wood Lancs. Tel: 69018.

lNDEPENDENT 200/240 volt
electricity supply for only £8.
American Dynamotor Unit, runs
Television, Electric Drills _and all
Universal AC/DC Mains Equxpment
from 12 vo'* car ba tovy. (v

Our price £8. — S.A.E. full detaus
Scientific  Products. P., Cleveleys.
Lanes.

AMERICAN MAGAZINES. Year's sub-
scription ‘ Electronies World ' 43/«
‘Radio Electronics® 39/3; * Audio’
35/.; Specimens 5/- each. Full cata-
logue free. WILLEN LTD. (Dept. 404,
9 Drapers Gardens, London E.C.2.

. CLEARANCE LINES
{Limited quantities). Unused in
Makers’' cartons. Carriage 5/-.

ARMSTRONG STEREQ 44

B.S.R. CHANGER Ul4 MONO
1 - » STEREO
GARRARD .. 210 MONO
“ “ @ STEREO
" TA Mk II ° MONO
. STEREO

" Credit or H.P_ Terms.
A. L. STAMFORD LTD. (Dept. D 29)
84/86 Weymouth Terrace, Loudon, E.2.

MISCELLANEOUS
— YOU READ MUSIC?

Then how about making yourself an
electric organ? Constructional data
available—full ecircuits. drawings and
notes. It has 5 octaves, 2 manuals and
pedals with 24 stops—uses 41 valves.
With its variable attack vou can play
Classics and Swing.

Write NOW for free leaflet and further
details to C. & 8., 20 Maude Street,
Darllngton, l)urllam

ASTRO MIRRORS, Flats, Eyepieces.
Object Lenses, Prisms, Geared Heads,
Driers. Motors. ete. Ex-Gov. Tele-
scopes, Microscopes. Gunsights,
Reflector Sights. Binoculars. ete. List
of over 1.000 items for S.AE. How
to use Ex-Gov. Lenses and Prisms,
Nos. 1 and 2, 2/6 ea.—H. W. ENGLISH.
469 Rayleigh Road, Hutiton, Brent-
wood, Essex.
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87
“LITON” AUTOMATIC
PARKING LIGHT SWITCH

BATTERY
z ~

¢

PARKING |
LIGHT |

II.\

TFinmn TO SIDE LIGHTS

t
|
I
|
\

Controlled by a photocell, will turn your light
on at dusk, off at sunrise automatically. Easy
to build and fit. Kit of Parts, 52/6. Buiit and
Tested 57/6. Mains PHOTOELECTRIC
GARAGE DOOR OPENER, BURGLAR
ALARM, etc. Kit: £4.12.6. Built: £5.10.0.
Battery Model: Kit: 65/-. Built: 72/6.
Photocells only 7/6, 12/6, and 25/-. Circuit
and details of any project, 6d. stamp please.
**ST. JOHN'S RADIO,” 156 St. John’s Hill,
LONDON, S.W.11. BATtersea 9838

WANTED
WANTED. Service Sheets. No
quantity too large. Highest prices

paid. SULTAN RADIO, 29, Church
Road, Tunbridge Wells, Kent.

NEW VALVES WANTED
Any type, any quantity.
CASH PAID

R.S.T. 211, Streatham Road,
Mitcham, Surrey.
Telephone: MITcham 6201.

A PROMPT CASH OFFER for your
surplus Brand New Valves, Speakers.
Components, Test Instruments, etc
R.H.S.. 155, Swan Arcade, Bradford_1

BEST PRIGE paid by return for new
Valves and equipment. STAN WIL~-
LETS, 43. Spon Lane, West Bromwich,
Stafis. Tel: WES 2392.

WANTED VALVES

Must be

All types for prompt cash.
new. State quantity.

WILLIAM CARVIS LTD.
103 North Street, Leeds 7

DIAMOND

FOR

Manufacturer’s offer to users—send us your old stylus arm and we will retlp
with finest Transcription guallty Diamond.
To ensure best reproducuon evely Diamon
with 500 magnitication.

FOR £1.0.0 ONLY

Or we will supply complete with any stylus arm for £1. 5. 0d. Tax Paid and will
despatch within 48 hours of receipt, post free.
All Diamonds are Guaranteed for One Year
(Sapphires also supplied 4/6 Tax Paid)
Mail Orders to.—Dasco, Frith Park, Tadworth, Surrey

DIAMONDS

is inspected for finish and redius
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SOUND RECORDINGS

TAPEIDISc trans(er Fine US Lapes
arrived (1.8001t M ArR
units for quamv woxk Sound News,
10. Clifford Street, W.l. REG 2745.

RECORDING TAPE. save up to 30%,
send for list: also 50 second-hand
recorders in stock.—E. C. KINGSLEY
AND CO.. 132 Tottenham Court Road,
London W.1. EUS 6500

BOOKS & PUBLICATIONS

FIND TV SET TROUBLES IN
MINUTES from the great book ‘' The
Prirciples of TV Receiver Servicing,”
16/6 all book houses and radio whole-

salers. If not in stock, from Secre-
tary, I.P.R.E, 20, Fairfield Road.
London, N.8.

EDUCATIONAL

LEARN RADIO AND ELECTRONICS
the "new practical way! Hosts of
ahsorbing experiments carried out at
home under expert guidance to teach
you Radio in a new. enjoyable and
interesting_ way. Construction., ser-
vicing and fault finding on equip-
ment made easy for the first time!
No previous experience needed. No
mathematics uqed Free brochure
from: ept. P.W., RADIO-
STRUCTOR 40, Rquell St., Reading,
Berks.

City and County of Bristol
Education Committee

BRISTOL TECHNICAL COLLEGE

Prineipal: E, Poole
B.Sc. (Eng.), M.LMechEy M. l Prod.E.

Bristol School of Marine Radio and
Radar
(Formerly of A.S.T. Hamble)

Courses available for 1st and 2nd Class
P.M.G. Certificates for Marine Radio
Officers: M. 0 ‘T. Radar Maintenance Certi-
ficate; Six weeks Pre-Sea Training lor
quallﬂed Radio Officers. (From September,
1961)-—Two-year course for Air Radlo Main-
teraax}xace Engineers Licences, Categories ‘A’
an

For further details apply to the Registrar,

Bristol Technical College, Ashley Down.
Kristol, %

WIRELESS. See the world as a
Radio Officer in the Merchant Navy,
short training period: low _ fees:
scholarships, etc., available. Board-
ing and Day students. Stamp for
prospectus. WIRELESS COLLEGE,
Colwyn Bay.

Radio
Television
& Electronics

Learn at home with the worlid’s

largest home study organisa-

tion, Brit.l.R.E.; City & Guilds;

R.T.E.B., etc. Also Practical

Courses with equipment. No
books to buy.

Write for FREE prospectus
stating subject to

1.C.S.

(Dept. 541), Intertext House,
Parkgate Road, London, S.W.!!

PRACTICAL WIRELES? CLASSIFIED ADVERTISEMENTS

EDUCATIONAL

lcontuzuea )

FREE FROM THE IPRE Svllabus
of famous radio and TV courses.
Membership Conditions booklet t/-,
Sample coby The Prac. Radio Eng-
ineer, 2/- post free. Secretary. 20.
rtairfield Road, London, N.8.

LEARN

RADIO & T/V
SERVICING
for your OWN
BUSINESS/HOBBY

@© by a new exciting no-maths

* *

system, using practical équipment
recently  introduced to  this
country.

FREE Brochure from:—

RADIOSTRUCTOR

DEPT. G77, READING, BERKS, 5/6},

‘‘HOW AND WHY” of Radio and
Electronics made easy by a new. non-
maths Practical Way, Postal instruc-
tion based on hosts of experiments
and equipment building carried out at
home. New courses bring enjoyment
as well as knowledge of this fascinat-
ing subiect. FREE brochure from:
Dept. P.W. 12, RADIOSTRUCTOR, 40,
Russell Street, Reading, Berks.

SITUATIONS VACANT

May, 1961

SITUATIONS VACANT

! (continued;
|
i

TY AND RADIO A M.Britl.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 apparatus) in all branches
of Radio. TV and Electronics, write
for 148-page handbook. free. B.LLE.T.
(Dept. 242G), 29. Wright's Lane,
‘ London. W.8

| A.M.l.Mech. E., AM.Brit.I.R.E., City

| and Guiids. G.C.E., etc., brings high
| pay —and security. " No pass—no
terms. Over 95% successes.

pay’
| For detalls of exams and courses in
all branches of Engineering. Build-
ing, Electronics. etc.., write for 148-
page handnook. free. B.I.E.T. (Dept.
242B). London, W.8.

CITY
etc.) on
Over 95%

AND  GUILDS  (Electrical.
‘“No pass—no fee' ternis.
successes For details of
Electrical Engineering,
Electronies, Automation. etc..
for our l148-page handbook. free and
| post free 1E. L 242A),
| 29, Wright's Lane, London Ww.8.

| SENIOR TECHNICIAN required for

ELECTRICAL ENGINEERING Dept.
for construction and servicing of
electronic equipment. also general
laboratory work. Commencing salary
according to ability and experience.
Application forms from Secretary.
UNIVERSITY COLLEGE LONDON,
] Gower Street, W.C.1 quoting EE/1.

We require :—

test gear.

Qualifications :—

equipment.

essential.

Starting salaries :—

TEST ENGINEERS

Apply :—

with full details to

ENGINEERS

We are manufacturers of :—
Fully Transistorised Digital Compurters
Automatic Electronic Telephone Exchanges

ENGINEERS

for our Test Department to work on these equipments and associated

We welcome Engineers experienced in the testing of any electronic
R.N. Radio Electrical Artificers Royal Signals and R.E.M.E.
X Tradesmen, and R.A.F. Radar and Wireless Fitters will all find a
niche here. Whilst academic qualifications are desirable, they are not

ELECTRICAL TESTERS
SENIOR TEST ENGINEERS

The Staff Officer,
The GENERAL ELECTRIC COMPANY LIMITED

Copsewood,

TEST

£13 a week
£833 a year
£963 a year

COVENTRY.

wWwWWwW. americanradiohistorv.com
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SITUATIONS VACANT (continued)

' MINISTRY OF AVIATION

E.L

ELECTRONIC
INSPECTORS

required for

RADIO, RADAR, COMPONENTS & ELECTRICAL
ANCILLARIES AT BROMLEY & WOOLWICH
and elsewhere in London and Home Counties.

Varied and interesting wofk with opportunities for
gaining valuable experience and further training.

Excellent promotion prospects.

PAY 266/- to 281/« (with prospects of further progres-
sion to 306/-) for a 5-day week. Skilled men apply,
stating experience, to:

ELECTRICAL INSPECTION DIRECTORATE
AOIL
'Aquila, Golf Road, Bromley, Kent.

D.

. SERVICE

SHEETS

SERVICE_ SHEETS., Radio. TV. 5.000
models. Lists 1/-, S.AE. enquiries.
TELRAY, 11, Maudland Bk., Preston.

SERVICE SHEETS. We have the
largest stock of Radio and TV
Service Sheets in the country for sale
at 4/- ea. Why tolerate delay in
obtaining your supplies when we will
dispatch by return? Service Sheet
List 1/.. Also Manufacturer’'s Manuals
for sale and hire. 1961 List now
available 1/-, S.AE. please. Malil
orders only to S.P. DISTRIBUTORS.
44, Old Bond Street, London, W.1,

38 SET WALKIE TALKIE
CIRCUIT INFORMATION

Alignment Procedure. Typical faults in
Ex W.D. Sets. Components location
diagrams, Circuit diagram. Complete

Circuit description. Instructions for use. etc.
P.O. §/-. Address in block capitals, please.

CAMPBELL

Laundry Lane, Hungerford, Berks.

SERVICE SHEETS; also Curren}oand

Obsolete  Valves for sale
GILBERT RADIO, 20, Extension.
<nepherd's Bush, Market, London.

W.12. (Phone: SHE 2052.)

FAULTFINDER FILES. showing com-
mon faults that each receiver s
prone to and other useful servicing
information 2/. ea, List 9d., plus
postage S.P, DISTRIBUTORS:, 4.
Old Bond Street, London, W.1.

SERVICE SHEETS. TV 4/- ea. Radio
3/- ea. List 1/-, All orders dispatched
on dav received, Also Manuals for
sale and hire. SULTAN RADIO, 29,
Church Road, Tunbridge Wells, Kent.

SERVICE SHEETS (1930 1961) from
1/. with Free Fault Finding Guide.
Catalogue 6.000 models, 1/-, 125
Radio/TV Sheets covering 370
poPular models 20/-. S.A.E. enquirles,
HAMILTON RADIO. Western Road,
St. Leonards, Sussex.
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COYNE’S new

PIN-POINT SERIES TAKES
HEADACHES OUT OF ALL
SERVICING PROBLEMS!

No. 1
Pitg-Point
TV troubles

in 10 ‘minutes

Find the exact sound or
picture trouble in ANY
TV set from 700 possi-

bilities! Latest edition

bas now 332 pages of

g solid TV servicing infor-

mation; 300 diagrams, check charts, 31/8.
Postage 1/+

SPECIAL OFFER

Circle Book No. | on coupon, send ofly 18/3
after 7 davs, and 16/3 in 30 Jays, making a total
of 32/8 including postage.

No. 2
Pin-Point
Transistor

troubles in 12
minutes

Trouble-shoot every type %
of circuit in ALL transise
torized equipment! 526
pages: hundreds of illue- ¥
trations; 120  check -
charts. 47/8, postage 1/6.
Clrete Book No. 2 on
coupon,

TRY ANY FOUR BOOKS
ON NO RISK FREE
TRIAL OFFER

No. 3. Application of Radio snd TV
Principles. 299 pages................ 26/-
No. 4. dio. Television and F.M.
Recefvers. 403 pages ...oo..oceueeees 26/-
No.b. Radio & TV Cirouits, 334 pages .. 28/-
No. 6, Latest Instrument for servieing
R&dio-TV. 567 PARER ...ooecerenan.on 26/-
No. 7. Practioal Television Servicing and
Trouble 8hooting Manual. 406 pages .. 34/-
No. 8. Television Servicing Cyolopedm
RGBPAZES . ..ieeiirrrarnraaiasin 47/8
No. 9. Transistor Circuits. 410 pages o
No. 10. Coyne Technical Dictionary .
No. 11. ision and Radio

SEND NO MONEY

Use Time Payment Plan at
No Extra Cost If You Wish

Just mail coupon for free trial. After 7 days
sead only low price or return books and pay
nothing!  If you keep more than one book, send
£]1 after 7 days and £1 each month untll com-
pleted (maximum four booke). To buy one book
send one half in 7 days, one hall in 30 days.

MAIL COUPON NOW FOR
FAST RETURN SERVICE

SIM-TECH BOOK comens.

MAIL ORDER DIVISION, DEPT. P.W 8, GATER'S
MILL, WEST-END, SOUTHAMPTON, HANTS,
" Rush the books circied below for 7-day FREE
TRIAL as per offer.
1 2 3 4 6

6 7 & 9 10 1

Co
[T] Tick here if enclosing fuli price, we pay
postage. Rame 7-day money-back guarantee.
Postage £2 or less 1/-, £3 or more 1/8,
OVERSEAS ORDERS, PLEASE PAY FULL
AMOUNT. MONEY BACK GUARANTEE IF
NOT BATISFIED.
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MULTIMETERS.
, & 1000. D.

10009/voit. A.C. and D.C. Volts, 0-10, 50. 250,
1 .C. current 0-10, 100mA. Resistance 0-2k @ and 0-200K @
Bakelite case. complete with test teads. BRAND NEW 59/6,

PRACTICAL WIRELESS

May, 1961

BC 22,

frequency meter 125Kc/s to 20Mc/s.

The most accurate precision portable heterodvne
20] Compilete with original
individual calibration book. Guaranteed perfect £18,

CRYSTAL CALIBRATOR No. 19.
leads. etc. £4.10.0. P. & P, either 3/6.

Good condition, tested, with
instruction manual, ONLY 58/8 or AS NEW with three spare valves,

Callbrator. Controls: R.F. Gain,

CANADIAN RECEIVER No. 52, 1.75-16 Mcls (19-170 m.) in
three wavebands. R.F., Mixer, Sep. Osc., 2L.F.'s, Det/A.V.C.. 1st
Audio, Output. BFO {10 valves). plus a 3-valve dual Crystal
L.F. Gain, Crash Limiter,
C.W. Filter, Variable Selectivity, slow and Fast Tuning and
Osc. Vernier Tuning. Man or A.V.C. BFO pitch control. Inter-

nal 3in. speaker and valve check meter. Power supply required ‘
160 v, H.T., 12 v. L.T. Data and Circuit supplied. An excellent
receiver. £8.19.6, carr. 15/6. Power Supply Unit. 58/8, carr, 5/6.

GRAM- MOTORS. Garrard ACG, 78 r.p.m.

NEW 18/8. post 2/6.

DEAF AID—MEDRESCO TYPE (3 min. batt. valves). Com-
plete with min. xtal earphone, earplugs and leather case.
Brand New 35/- or with batteries £2 post free.

Mains Power Pack, £6.10.0. Data book,
muffs and leather-covered headband.

R-1133-B, with latest drive. first class cori%uonb £9;19‘6'
pos a
Moving Coil Phones, Finest quality Canadian, wlth Chamois ear-
With lead and jack plug.
Noise excluding, supremely comlortable, 19/6, post 1/6.

GIANT COMPONENT PARCEL, Contains 100 ¢ and 1 watt
resiators, 50 Hi Stab resistors. W/W resistors, carbon and W/W
pots, 100 capacitors (mica, paper, Sprague. bias, variable, etc.),
valveholders, tag strips. metal rectifiers, %leeving. ets. All com-
ponents are unused. GUARANTEED VALUE, 25/-. plus 2/6 post.

T.C.C, \'ls(/O'\il)L (O\DLNSI' RS, 8 mid.,
71°C. CP 152V. 3 x 1§ x 5. high. B

From 18 gns, S_AE. for lull particulars.
CALLERS CLEARANCE CORNER.

TEMple Bar 0545 Shop Hours 9-6 p.m

Open All Day Saturday.

800 v
RAND NEW. Boxed 8/6 each.
HRO (‘OVI\IU\ILAI‘I()\ RECEIVERS, complete with 9 cotls,

We have a large amount of

miscellaneous stock, either slightiy imperfect or too few Lo adver-
tise which we are offering at ‘“Knock-out’ prices.

CHARLES BRITAIN (RADIO) LTD.
Il Upper Saint Martin’s Lane, London, W.C.2

C. wkg. at

(9-1 p.m. Thursday).

AERIALS

SAND U

Band III Folded Dipole With Insulator, Complete
Band 1 Insulator With Two ¢ inch Dipoles For 1 or
{ Inch Booms, Complete . .
6 inch Lashing Kit, 12/11 i} inch Lashlng Kit
6 mch Wall Bracket With U Bolts. 110
1-{; 1-1 inch Clamps, 3/10. 1-2 inch Clamps Universai 5/4
Bracket Repair Kit, J Bolts: U Bolts; 20ft. Lashing
Wire; Thimbles: Corner Plates ., 0o -
Insulators. All Types oo 22
Co-Ax, Semi Air Spaced, 7d. vd,
Send 6d. for Lists.
Cash with Order? Post and Packing 3/~ extra

SATISFACTION OR MONEY BACK GUARANTEE

WALKER & SQUIRES

PINNOX STREET, TUNSTALL, STOKE-ON.TRENT

BAND 11 BAND IH
Combined Arrays [ and 111

1+3 Element Lott Mounting .. 38/1
1+5 Element Loft Mounting .. 46/9
1+3 Element Wall Mounting .. 45/3
1+5 Element Wall Mounting .. 1/=
1+3 Element Chimney M'ting. 57/10
1+5 Element Chimney M'ting. 66/9

Rand I
Single Dipole Wall Mounting ., 24/7
Single Dipole Chimney M’ting. 49/2
X Aerial Chimney Mounting .. 62/3
H Aerial Chimney Mounting .. 67/7

Band 111
3 Element Yagi Wall Mounclng 331-
6 Element Yagi Wall Mounting 43/-
9 Element Yagi Wall Mounting §6/-
Chimney Lashing Mounting add 10/-
Double 6 Array, only with clamp 83/-

Band I
Single Dipole Wall Mounting .. 20/5
Single Dipoie Chimney M'ting. 29/9
H Array Chimney Mounting .. 52/4
REPAIR KITS

- 9/3

. 19/5
14/8

(Enqulre)
Plugs, 1/2
Please state Channel when ordering,

Phone: Stoke-on-Trent 88767

NEW VALVES!

Guaranteed Set Tested
24 HOUR SERVICE
1R5, 185, 1T4, 354, 3V4, DAF91, DF91, DKY1,
DL92, 94,

SET of 4. 18/6.

DAF96, DF96, DK96, DL96. SET of 4, 26/-.
1D5 7~ -DLS2 511 PCFB0 7/8
1R5 5/- DL94 @/B PCF82 7/6
185 4/6 DL 6/ PCL82 7/8
174 3/3 EBS1 3. PC 11/-
384  5/11 EBCu 7/6 PCL84 7/6
3v4 6/@ EBF80 7/9 PL3¥6 10/9
504G /3 EBL21 12/6 PL81 9/~
5Y3GT 5/ ECC4 17/- PL82  7i-
524G 7/3 ECC8L 4/9 PL83  %/-
6AMS 2/ ECC82 5/ PLS4 g/
6K1G  1/9 EC &3 PY32 10/3
6KBG  4/9 ECC81 8- PY -
6Q7G  5/6 EC 719 PY8l  g/g
6V6G ECF80 §/3 PYS2  6/3
6V6GT 6/6 ECFB2 8/3 PY83  7/3
6X5GT  4/9 ECH21 12/8 U25 19/~
12K7GT 4/9 ECH42 "3/9 UABCS0 7/6
GT 11/~ EC 713 UAF42 g/
12Q7GT "4/8 EF40 12/3 UBC4l 7/-
L6GT 8/6 EF4l 7/6 UBF80 8/6
3574GT §/9 EF 4/9 UC -
AZ31 /9 EFS5 5. UCH21 12/8
CL33  11/9 EF8s 9/ UCHa2 7/
DAC32 "9/ I8 @/9 UCHSL 8-
DAF9l 4/6 FEr91 2/ UCL8Z 10/-
DAF% 6/ 141 9/~ UCLS3 13/~
DF33 /8 EL8¢ 6/3 UF4l 7/9
DF3L /3 EY5L /3 UF 8/-
DF9% /9 EYS6 7/6 UFe9  6/6
DHT? )~ EZ40 @~ ULl /-
DK32 1)/~ ¥7d1 6/ UL8s 7/~
DKol j-  EZ80  5/9 UY2  11/-
DKs2 /3 Ez8l  6/86 UY4l /9
DK98 /9 MUls  7/» UYS  @/3
DL3 /6 PCC84 7/3 VP4B  8/8
DL35 /6 PCC89 10/. 21 2/9

Postage 6d. per valve extra. Any Parcel
Insured Against Damage in Transit6d. extra.
Any C.0.D. Parcel 3/~ extra.
Office address. no callers.

GERALD BERNARD
90 CARR MANOR AVENUE
LEEDS 17

Lyons Radio Lud.
Telephone SHEpherds Bush 17129
3 Goldhawk Road, London W.12

METER BARGAINS, All
types: 2¥in. dia., flush panel mbg. 0/100
micro-amps PRICE ONLY 37/8. Centre
zero 15-0-15 micro-amps PRICE ONLY 42/8.
Projection pattern; 24in. dia,. Centre zero
50-0-50 milli-amps PRICE ONLY 7/8. 2in.
dia,, 0/20 Amps complete with shunt PRICE
ONLY 6/-. 2iin. dia. lush panel mtg. dual
range 0/15v. and 0/600v. (Basic movement
?(/nglcro—amps) PRICE ONLY 15/-. Postage

moving cofl

L.T. TRANSFORMERS. Ex. Govt. as new,
fully impregnated, overall size 5 x 4} x 4}in,
Pri. rated at 225v. 50 cps. Sec. 18v. at 2A. and
6.3 v. at 4A, twice, PRICE ONLY 15/-, post
2/6. Type MT. Pri. 200/250v. 50 cps. Sec. 30v,
at 2A. tapped at 3, 4. 5, 6. 8, 8, 10, 12, 15, 18. 20
and 2¢4v. All connections cleariy marked.
Brand new PRICE ONLY 22/8, post 2/-.

MODULATION INDICATORS, (Ex.
Govt.). These are battery operated test sets
designed to measure depth of modulation of
signals between 2.4. to 6.25Mc/s. Housed in
neat metal cases 11} x 74 x 6iins. Fitted
with 24n. dia. 0/500 micro-ammeter, 1mA.
meter rectifier, triode valve. etc. These
units would also serve as the basis for a first
clastsa)/éalve voltmeter. PRICE ONLY 35/-.
pos 5

5 WAY CABLE. Each conductor 9/012
tinned copper, rubber insulated and colour
coded, synthetic outer, outside dia. approx.
iin. PRICE ONLY 35/- per 100 yards; 20/~
for 50vds. 12/6 for 25 yds.

INVERTERS, Known as Motor Generator
type 7, Air Min. ref. 5U/3288. Input 24v, D.C.
Output 80v.sat 1600 cycles, 2¢0vA. Carbon
pile V/R. and fllter unit incorporated. In
good condition PRICE ONLY 45/, carriage

A
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PADGETTS RADIO STORE

40 MEADOW LANE, LEEDS 11
Special Dffer. 62A tube unit complete with
alli Valves and tube in new condition. Less
Tuning dial, 22/8, carriage 8/6.
12in. l‘\/ Chassis for Spares.
10/-, c:
12in. l\' rubes. Mullard or Mazda types,
3 months' guarantee as removed from sets,
30/-, carr, 7/6.

SCR522 Recelver. Complete with all
valves. Sets as new. 18/, carr, 7/6,
SCR. Transmitter, Less valves but
complete with Mod. and Driven Transtor-
mers. Like new. §/-, Carr, 5/-.

Special Offer, 14in. 13 "channel BBC-ITV
sets. Bush, Pye, Ferguson, Ekco, etc.
All sets mn_good working order tubes not
boosted. £7.10.0. 12in. TV sets as above
£4.10.0. 12in. BBC only flve channels,
55/~ Carriage and insurance on any T
Set 17/-, N.I. 30/-. None Working TV Sets
. £3.0.0. 12in. BBC 30/-.

New Tuhe Units complete with VCRS7 and
EF50 valves, etc. 15/-, carr. 7/6.

PM Speakers. 39, removed from TV sets in
perfect condition. 6in. &7 x 4. 5/~, POSt 2/-.
Receiver Type 3645, The up to date 1355,
Same valve and coil line up will take 26
type unit, etc. Less 5V4 and 6X5 valve,
Sets in clean condition. 12/-. Carriage 7/6.
Valves removed from TV Sets—all tested
and are 100% as new. 3 months' guarantee,
These valves are from Rental TV Sets and

Four for

many have been replaced and are ac new.
EF80 2/6 | 6H6 =| 8 5/-
6SN7 2/9 | KTe3 5/~ | 6ALS 5/~
6SL7 8/9 | ECL80  5§/- | 8K25 Bi=
10P13 6/~ | 6AB8  2/6 | 10P14 5/-
10F1 3/~ | EF80 2/6 | Lé3 -
10C2 3/- | EY51 5/~ | 635 -
20P3 5/- | PY82 5/- | KT38 -
PY81 5/- | PZ30 5l | uar
PL8Z 5/~ | U &/~ &/
20D1 5/- | PY80 5/~ | 6LD20  5/-
g B, & m oo
- - | EBF80 -
PLB81 5/~ | Z152 - | pamr gl,t
EF50 1/9 | 6P25 W= | 3 2
VR150/30 4/~ | 6F'1 3/- | 6FL /-
VRE5 18 | 5U4 5/~ | 6F14 5/-
VRel 1/~ P 5/~ | 6F15 B/~

I~ 1,38
All Valves Post Free
All types ror 12in. G.E.C. TV Secs in 8tock.
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WEYRAD

PRACTICAL WIRELESS

COILS AND TRANSFORMERS FOR A
2-WAVE TRANSISTOR SUPERHET WITH
PRINTED CIRCUIT AND FERRITE ROD AERIAL

LONG AND MEDIUM WAVE AERIAL—RA2W

On 6in. rod, 7 in. diameter, connections to,

6-Tag Ring, 208 pF tuning

OSCILLATOR COIL P50/IAC
Medium wave in screening can.

tuning condenser ...

1st AND 2nd L.F. TRANSFORMERS—-PSO/2CC
470 Kc/s operation with 250 pF tuning in cans.

i+ in. diameter by 34 in. high

3rd I.F. TRANSFORMERS—P50/3CC
Last stuge transformer to feed diode detector.

Size at

DRIVER TRANSFORMER—-LFDTZ
Upright mounting with six connecting tags—

1&in. x Tgin. x 13 in. oy om 9/6
PRINTED CIRCUIT—PCAI .
Size 23/un x 8V in. Ready drilled ond printed with component positions .. 9/6

For 176pF

12/6

5/4
5/1
(2 REQUIRED)

’
.

8/-

THESE COMPONENTS ARE APPROVED BY TRANSISTOR "MAKERS

AND PERFORMANCE IS GUARANTEED.

Constructor’'s Booklet with full details, 2/-.

WEYMOUTH RADIO MANUFACTURING CO., LTD.

CRESCENT STREET, WEYMOUTH,

DORSET

BENSON’S 25758
BARGAINS
CONDENSERS: Eiectrolytic 8 mfd. 375 vw,
173; 1000/8 v; /0 2000/30 v, B1-; 500125 v. 318
v. 1/8; 50/50 v. 1/~; 25712 v. 1/ 200]

‘275V 33 60/350 v. 8/8: 25/5Q v. 1/«; 32/200 v. .
1/3; 47300 v. 1 /w8 0+l?/460v 3/8. Block paper

S mfd. I kVw 10/- B/500 v. 6/8; R/400 v. 5/«;
81250 v., 4f-; 4/9 kVw, 7/8; 4/1kVw. 4/8.
SWITCHES: Waier: 2 pule, 4 way, 4 bank
1P6WGE, 4P2W2B, 1PTW3B, 1P11W2H,
4P'2W5B, 8/6 each, Ceramic 2P4WI1E,
ILP3WRE, 1P1IW, 3P3W2R, 4P3WIB. 3/6.
STUD. 1P24WeR, 1Psw2B, 3/6; 1P19WYB,
5/8; 1P4OW3E 11 brass case, 12/6. MORSE KEY
with buzzer on board, wired 1or 4} v. battery,
8/8 (p.p. 1/6). TELE “F" inlercmn. =ets, yand
condition, pair 856/-. post free Gr. B. METERS
{10Q/4) with twn movements, 400 und 4001 A,
8/6. TRANSFORMERS. Open, upright, input
200/260 v. OQutpute:—250-0-250 v., 150 InA
ve 3 A, and 6.3 v. § A., 258/, lnput 110/240,
Output 1860 v. 4 mA, 12/6. MONITOR
triggered oscilloscope, 230 v. A.C. input, with
cables and circuit, Cathode probe unit extra,
17/6. #8.10.0. (Rail 15/-). CR100 Noise Limiter
assembled with valve, 3/6. NEW M.C. METERS,
84in. round fush. 50114, 70/-; 200 A centre
zero, 50/«1 1 mA, centre zéto, 45/- 1 mA, 85/-;
2¢in. 1 mA, 22/6. 100 mA, 8/8; 2in. 300 mA,
each 8/8. 2}in. M.L 20 v. A.C., 8/8; 100 v,
AC, , 45/-; 150 v. A.C. M.1., 6in., in case
45/, BATOM Mailory 0634(,‘ 12 v, 4-pin,
7/8; 3 v. B.pin reveraible, 7/6. DRIVES: slow-
motion Admiralty 200 : 1 ratio, scaled 0-100,
5/8 R1185 8.M. 'N' type new 10/6. VIBRA-
AK, 6 v, D.C. 250 v, 80 mA, smoothed
Sased, 2276 Co. 310 or 15 v 2610 DYNA-
MOTORS (post $/6% 12 v. to 260 v. 60 m
11/8, 6 v. 250 v. 60 mA, 11/6. BHOKEQ
LF 10H, 200 mA, 8/6; 93, 100 mA, 8/6;
Potted 100, 100 mA 7/6; "C™ 10H, 250 maA,
12/8; 5H. 400 mA, 10/8: 30H, 'so mA, /8, 10}(
500 mA, “C" 2218; 20H, 100 mA, 98.
190 mA, 8/6: 16H, 150 mA, 8/6. ELAYS
(LONDEX) co-ax, small 12/24 v., 718,
LIST AND ENQUIRIES 8.AE, please.
Terms, C.W.0. Postage extn Imm. despatch.
Callera and post: W, BENSON (P.W.),
136 Rathbone Road, leur i, 15. SEF 6853,
Oallers:  SUPERADIO ‘I ‘hitechapel). lli(dd.

A.R.R.L. RADIO AMATEURS
HANDBOOK 1961

New edition, 32/8, Postage 1/9
World Radle Handbook for Listeners
1861 by Johansen, 18/8, postage 1/-.
Radjo Vaive Data, new 7th. ed., by
Wireless World, 6/-, postage 9d.
Prinecipies of Tranststor Circults by
mos, 2nd, ed., revtsed 21/-, postage 1/-.
Mullard Reference \lanual of Transistor
« wuma 12/8, post. g
Model na! Radio onirol. by Casebrook.
@/~ postage 9d.
R.S.G.H. Ama!eur Radio Call Book 1961
/-, Dostage 6d.
lor«- Code for Rﬂdlo Amateurs, by
R.M . 1/6, postag
Hikn l-ldeluv sound " Enginecring, by
Crowhurst, 50/-, postage 1/6.
Introduction to Mi-Fl, by Brown, 21/-,

UNIVERSAL BOOK CO.

12 Little Newport Street, London, W.C.2
(adjoining Lisle Street)

ALL THE DATA YOU NEED
OVER 4,500

CIRCUIT, COMPONENT AND
CHASSIS LAYOUT DIAGRAMS

At a moment’s notice you will be able
to service the 1954-1961 popular
models, Radio and TV and Tape
recorders, Record Players, etc.
Judge for yourself by Free Trial—
send for ful! particulars of the New
1961 Edition to:

GEORGE NEWNES LTD.

Radio & TV Departmenc (RSL}
15-17 Long Acre, London, WC2

CABINETS &

HI-FI EQUIPMENT

We can supply any

to your own specification

Cabinet

" “Grosvenor” £19.1

This is only one exampl
taken from our extensiv

Write for our NEW 21 pag
fully tllustrated ca&alogu

THE LARGEST RANGE OF
N THE COUNT

we now offer, in novel

speakers. tape decks, single
autochangers

books, which are absolutely F.

LEWIS

Southgate, London, N,14.

range of stock cablnets.

‘QABINETS
Equipment is a.lso our speciality and

A NEW EQUIPMENT COMPARATOR
illustrating our range of radio chassls,

SEND TODAY for a copy of these two

100 (P.W.51) Chase Side

9.0 8
e
e

€
e

book form:
Dlayers and

REE.

Paf 3733
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EXPRESS ELECTRONICS
ROSEDENE LABORATORIES
KINGSWOOD WAY, SELSDON, SURREY

NEW TESTED AND GUARANTEED
VALVES FOR THREE MONTHS

May, 1961

}Cl 7/6|6BAS  7/-|12AHS 10/- DHT7 g/- EF80  8/6,PL81  9/-
c3 8/- 6BE:  /-|12AT7 6/-(DH142 8/6{EF86
Please quote Dept. M.O.P.W. | 1g) g 68R7  8/812aU7 5/-|DHI30 10/ EFDL
36 WINCANTON RD., HAROLD HILL, ROMFORD 163 /6 SBST 10/6|12aX7 /6|DKSL 7/6IEFSY
1FD1 8/-|6BWE  7/6 | 1opH7 10/6|DK%2  7/8 EL41
MINIATURE DYNAMIC SPEAKERS 1FDY 76 6BWT 7 10w eGTlyy.|DK9G  8)-|ELB4
A must for all Butid-it-yourself-ilams. As supplied 1L4 6/9|6C10 9/-| 307GT 7/6|DL92  7/6|EM3d
with all current transistor Kits, Can also be adapted 1Pl 8/- 602 4 wQ § S alEYSL
for home phones or Intercom. 2in. diameter. Resls- 1P10 776 6F 12 4/- '.5:-2_0 gllé “ng 8’/6 BYsl
tance 70 ohms. ONLY 5/-. 1PLL 9/6|6H6GT 2/-|,.1 oy giglEBOI 3/-|EZ40
«HAMS” BARGAIN PARCEL. Limited quantity 1R3 6/- 6076t 78| 20T S ERCa1 10/-|EZS0
only. Containing all brand pew nuality com- 185 8- 6KTG  5/8|445)"  gjp|EBFSO 8/6(EL81
ponents. At least 100 assorted resistors, 25 1T4 7(6 | 6KHG -|3001 - OI8I S eo|KTa3c
assorted condensers, 4 crystal diodes, tag strips, 105 8/-|8Q7ur 87820kt Wolucisy  sys|KkTes
ete. Oniy 15/- each. B HISNIET o [sewe  sielEcoss meiN1T
e B ‘ N - - r
MINIATURE AMERICAN LEAD 4V 716 6veu 76 33Z40T 8/-Ikcess  7/8IN18
CARBON HAND MICROPHONES. | Bty ACCUMULATORS. 35 volw | sviG 41| avt ’7/,"'3» 63 7/8|gCiw0 8/8|N19

FBrand new and in original cartons.
Bulit-in  onjoit  switch, bakelite
construction, with lead and plug.
Oniy 6/6 each.

20 mA. 4 x 1i x fiu. 3/8 each.
CASES SPARE PARTS. No. &C.
ZA/U3 1839, Complete. For W/s.
No. 19. 15/~ each. New.

HYSTERESIS BLOWER MOTOR
Manviac-

0 8/ g P N3
5/~ . ECFE2  8/9[N37

§/-|DAFSL 7/6|ECH42 9/-|PCCB4
716 | DAF9S 0
76|91 I8 RCLR0  8/8)PCF82
9/6 | LI'Y6 8/-|K LA  8/6[PC).82
4/-'DHT6  7/B'Ersl  8/=IPCLN4

5Y3UiT 4/6 1X5G
DZAG 8/8 6XSGT
BAKS  8/8]7BT
GALD 4/-17C5
BAME 4f- 737
BATE 8/- 8D3

MINIATURE

MODEL MOTOR tured by
(Not  Tix-Govt.). eI
S oxed ISR Instrs, Type: VOLUME CONTROLS MIDGET SIZE LONG SPINDLES, D.P. switch
ransklstor HMI 4. 115 4/- Less switch, 2/6. Values 10K to 2M. BYA, B7G v. Holders 9d., Bereens
e g volts 400 9d., Contact Cooled Rectifiers 23Dv. 50imA, 6/8, 85waA, 8/6,
perfect con- Only: :‘ng;& n{:; MATGH ED PA' RS
d|_v,lon. 3 to 916 Yh New Auto- EL84 17/-, 8V6G 17/-, 6BW8 18/- per pair. Push Pull 0.P. Transformers
12 volts- ) g watic  Pilot J ior above 3-15Q 14/8. P. & P. 1/6. 12in. P.M. Speakers 30 24/6. Baker's
Duai :plnd e iuly‘ reversible, ey g “gelhurst™ 12in. 16Q 15W, 80/-, P. & P. 2/6. 12in. Stereo Model £7,7.0
but, In perfect condition. Only 80/- ea, -

3/4000 r.p.m. Size: 23ip. long x 1ip.
wide, Spindle: }in. x 1/82in.

SETS OF VALVES

81t. WHIP AERIALS. 8 x 1ft sectioDs,

For model radio control, etc. 7/6 com, DKO91, DF91, DAF91, DLY2 or DL94.. 18/6 ECH42, EF41, EBC4l,
TERMS: C.W.0. or 7 days approved socounts. All our goods are guaranteed DRu6, DS, DAFSY, DLI6 ... . 27/8 Elil, EZ40 ...... 376
new or in working order. Money refunded in full it not absolutely satisfled. 1C3. 1FL, IFDS, IPL. i boai . 27/8 TUCH42, UF4l, UBC41,
Orders despatohed same day. NO POSTAL OR PACKING CHARGES. C.0.D. i 1R5, 1T4, 185, 384, ar 3V4 ..ouonnn s 19/6  Ub4l, UYdl .. ..85/-
1/9 extra. Carriage extra Ireland and countries outside U.K. Postage and packing Bd. Over £1 post free, C.0.D. ¢/8.

Red Spot Trancsistors, 3/-; White Spots,
3fe; Yell./Gr., 316; Ediswan XA102 ,10/.
XA104, 9-; XA103, 9/-; XAIOl, 9
XBI103, 8/6; XB104, 7/6; XClol, 9/-
Special bargain set for P.W. Superhet
6 Transistors (1-XA102, 2-XAl0l, |-
XBI103, 2-XCI0l), plus Diode, 47/6;
Newmarket VI5/10 P, 15/-; Diodes, I/-;
216; 4l., Transistor holders, I/-; Ardente
Trans. D239, 8/6; D240, 8/6; D.131, 10/-;
D.132, 10/-; Sub. Min. Electrolytics (I15v)
2, 4,8, 10, 25, 50, 100 mfd., 3/-; 32 mfd.,
2/9; P.W. Superhet, complete kit,
£9/17/0. M.C. Earpiece (used as speaker),
5/-; Balance Inserts (as earpiece or speak-
er), 2/6. Silicon Rectifier bargain 70 p.i.v.

Your hi-fi library is incomplete
without this practical new book . . .

NTRODUCTION
TC HI-FI

by Clement Brown

This book is a clear introduction
to what we can and cannot do
in the world of hi-fi, what is and

+ amp., 3/3; Westalite Contact Rectifier . . b ]
250 v., 60 mA, 7/6; Transformer 250-0- is not important, which items
250 v., 6v. and 5 v., 15/-; 6 v., Vibrator of equipment can be bought

Pack, 120 v., 60 mA, out 12/6; Garrard
Portable Record Player, cabinet, battery
turntable 45 r.p.m. and pick-up; takes
transistor amplifier, £3/10/0, plus carr.
3/3. Real bargain. Limited quantity.
TERMS.—Cash with order. Post extra,
axcess refunded, Morco Reflex Rx, best
2-transistor Receiver, Send 8d, stamps
for notes.

cheaply, and for which this would
be faise economy. For all who are
interested in stereo or monophonic
reproduction from disc, tape or
radio,"Clement Brown offers pithy,
intelligent suggestions.

CONTENTS
Introducing High Fidelity - Records and

MORCO EXPERIMENTAL SUPPLIES
8 & 10 Granville Street, Sheffield 2
Tel.: 27461

ONE-FINGER PIANISTS

Bulld your own electronic kevyboard
and play everything! Send for free
leaflet. Guitar, cello. flute and trumpet
are all easy. Write now ...

C. & S., 20 Maude Street,
Darlington, Co. Durham

Clement Browsn

Pick-ups - Amplifiers and Radio Tuners
Loudspeakers - Listening Room Acoustics
Stereophonic Sound - Tape and High
Fidelity - Choosing Your Equip,
Installing Your Equipment - Hi-Fi in the
Future - Further Reading - Useful Data.
The book also includes a list of Recomm-
ended Records and -Tapes plus a glossary
of terms used in hi-fi.

208 pages ? 85 illustrations
21/- FROM ALL BOOKSELLERS

.. or,in case of difficulty, 22s. by post from
GEORGE NEWNES LTD.. Tower House,
Southampton Street, London, W.C.2.

www.americanradiohistorv.com


www.americanradiohistory.com

May, 1961

PRACTICAL WIRELESS

93

SELENIUM RECTIFIERS
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B.S.K. MONARDECK TAPEDECKS.

Speed dfin. per sac. ngh quality record-

ing heads. 7 gns, Carr. 5/-.

Suitahle olished \eneared walnut carry-

}Jng <):a.se or above 39/6. (Space for ampli-
er.

EX-GOVT, CASES. Size 14-10}in. high.
Well ventilated. black crackle ﬂnlqhed
undrilled cover. IDEAL FOR B E.
CHARGER OR NSTRUMENT CASL OR
COVER COULD BE FOR AMPLI-
FIER. Only 9/, plus 2/ poswee

LINEAR TREMOLO/PRE-AMP UNIT

HI-FI 10 WATT AMPLIFIERS

Brand new. Manutacturers discontinued
Line. Fitted Muilard valves. Dual inputs

tor ‘‘mike” and gram., etc. Bass and
Treble Controls. High sensitivity and
quality. For 230-250 v. A.C. £6 19 6

Carriage 7/6.

POCKET I'()RTA]II E3TR »‘\\SIS’IOR
RADIO DN

cabinet. “Bul t,- n’
Miniature loudspeakcr unit. Regenerative
circmt using
1 output transistor and crystal diode.
Point-to-point
instructions
necessary parts only 49/9,

Handsome plastic
' territe rod aerial. and

2 Brimar R.F. transistors,

wiring diagrams and
11d. Total cost of all

MULTI-METERS. Ferrantl Universal
A.C./D.C., 58/6.

CABY A10. Basic Meter sensitivity 155
micro-amps, A.C. and D.C. ranges £4.17.6.

er volt, A.C

CABY B20. Sensldt,ivity up to 10,000 ochms
D.C .1
.A.E. will bring leaflets on ‘A0 or B20.

OFFER EX-GOVERN-
SELENIUM RECTIFIERS,
12v 15 amp. with large square cooling
fins. 19/9 each.

EX. GOVT. SMOOTHING CHOKES.
200 mA., 3-5 H,, 50 ohms., Parmeko 8/9;
100 mA.. 5 H., 100 ohms 3/11; 150 mA.,
10 H., 50 ohms 9/9; 80 mA, 20°H., %00 ohms
5/9. 20 mA., 12 H., 100 ohms 8/9 50 mA.,
1,000 ohm 6/9. 100 m 10 100
Ohms 6/a: E:(J mA 5-10 H., 250 ahms 2/11

GOVT. MAINS ll(A.\sFOlL\lLRS
. 50 c.p.s. A.C.

EX.

v. 60 m.a. 6.3v. -10/11
270-0-275v. 100 m.&. 6.3V, Ta. 5v. 3a. .. 21/9
300-0-300v. 60 m.a. 6.3v. 2a. .. 12111
300-0-300v. 100m.a. 6.3v. 2a. 5v. 2a. .. 18/8
350-0-350v. 160 m.a. 6.3v. 5a.5v 3a... 27/9
5v. 10a. Parmeko.. .. 11/9
4-4v. C.T. 6-8 amDs, Parmeko e 719
400-0-400v. 200 m.a. .. 1719
0-35-40-45-50v., JOOma 6.3v. 3. 17/9
450-0-450v. 100ma 63v 153 4v. 3.5a.

5v. 2.5a. .. 22/9

2 VOLT ACCUMULATORS

Varleys small size 4 x 3} x 1hn.. 2 v. 14

A.H., brand new, 6/9 ea.. 3 for 15/6.
FIELD TELEPFHONES

Type TPU/1, with 3 controls, volume, | npy AYS. Car ’ © With bell

1. S. penters’ Type, Polarised .
a"i’{“rmadrfa ar}d rrgquenfi%' IlnDUtS “I,o; 2 times 9,500 turns at 1.685 ohms, 13/9. Requireonly
g"‘; & e 253’ crop ‘,’#e egu pes pc; € Miniature Moving Coil Differential Type. small batt-
avg?lgble from any 15T or LINEAR Single pole 2-way, or centre stable. Two :rbyl'es?]obr-'
ampiifier, The unit is merely connscted | OIS each 350 ohms. Mlmmlggr:lx;e;{ztkr(x)% office, fac-

current 140 micro-amps.
micro-amps maximum 8 milli-amps. Two
way contact current 100 mA at 50v. A.C. or
D.C. Size 1} x 4 x ?in. approx., 13/9.

Miniature Type G.E.C. 670 Sealed, wire

tory. ware-
house, or
outside
intercom-

10 normal lnprt socket of hi-fi amplifier
or Guitar amplifier. Only £4.18.9.

(Manchester) Ltd. and LEEDS

MICRO-AMMETERS. 3in, diam. 050
u_a}cm-amps 33/9. ends, 4 c/overs, platinum M1095, 12/9. rsngtlxgl:&%fm.
TERMS: C.W.0. or C.0.D, No. C.0.D. under £1. Post 1/8 extra under £2. 2/8 extra under £5.
R BRADFORD aper.; % to 8. Weau.zgnau: 1p.m. Trade supplied. S.A.E.zwith all enquiries.
ail Orders to 29-31 Moorfield Road, Leeds 12.
n ™ n MANCH ESTER Callers to S and 7 County (Mecca) Arcade, Briggate, Leeds I.

and B-10 Brown Street (Market Street), Manchester 2,
or 56 Moriey Street (next to Majestic Ballroom), Bradford.

10 AMBITIOUS ENGINEERS

= THE LATEST Elll'llﬂ_ﬂ 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 nuss reading this famous book. If you are
carning less than £25 a week, send for your
eopy of “ENGINEERING OPPORTUNITIES"
roday—FREE.

WHICH IS YOUR
PET SUBJECT?

Mechanical Eng..
Electrical Eng..
Civil Engineering,
Radio Engineering.
Automobile Eng.,
Aeronautical Eng.,
Production Eng
Building, Pi
Draughts

Teievision,

GET SOME
LETTERS AFTER
YOUR NAME!
AM t.Mech.E.

AM.IC.
A.M.1.Prod €.
AM.ILM.I

A.1.0.B.
A.F.Réﬂe.s.

B.Sc.
A.M.Brit.I.R.E.
City & Guilds

Gen. Cert. of Education
tc.. etc.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Incorporating E.M.I. Institutes)

RACTICAL
PQU\PMENT

Basic Practical and Theore-
tic Courses for beginners in
Radio. T.¥,,Electronics, Etc,,
A.M.8rit.L.R.E. City & Guilds
Radio Amateurs’ Exam,
R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio
Radio & Television Servicing
Practical Electronics
Electronics Engineering
Automation

POST LOUPON NOW ¥

Please send me your FREE 156-page
“'ENGINEERING OPPORTUNITIES"
(Write if you prefer not to cut page)

NAME

INCLUDING
TOOLS!

The :pecmlm Elec-
1ronics  Division of
B.1.E.T.(incorporat-
g E.M. 1. Institutes)
NOW offers you a
reallaboratory train-
ing ar home with
practical equipment.
Ask for details,

B.1.E.T.
SCHoOL OF
ELECTRONICS

ADDRESS

SUBJECT OR EXAM

(SEf21)

(Dept. SE/21 ), 29 Wright’s Lane, London, W.8 g suen CTOREXAM

JTHE B.LE.T. IS THE LEADING ORGANISATION OF TS KIND IN THE WOR

WWW. americanradiohistorv.com
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SOUTHERN RADIO’S WIRELESS BARGAINS

PORTABLE TEST METERS. (As featured in March issue, pages
1005 to 101y) 0-5000 ohms; 0-60 mA; 0-1.5 v., 0-3 v. §2/6 each.
METERS. 30-0-30 and 3-0-3 volts, with leads. 15/-.
ATTACHMENTS FOR “38” TRANSMITTER-RECEIVER;
Headphones 15/6; Throat Microphones, 4/6; Junction
Boxes, 2/6; Aerials, No. |, 2/9, No. 2, 5/3; Webbing, 4/-;
Haversacks, 5/6; Valves—A.R.P.12 4/6. A.T.P.4, 3/6. Set
of five valves, 19/-, Postage on each item 1/6 extra {except valves).
TRANSMITTER-RECEIVERS. TYPE “i8”, MARK 1 ll. Brand
New, complete with 6 valves, etc. £4.10.0, carriage paid.
ATTACHMENTS FOR *“i8” TRANSRECEIVER. Head-
phones, 15/6; Microphone 4a, 12/6; Aerials, 5/-; Morse
Key, 6/6; Valves—A.R.P.12, 4/6, A.T.P.4, 3/6, A.R.8, 7'6; Set
of six valves, 25/-. Postage extra (except valves) 1/6 each item
QUARTZ CRYSTALS. Types F.T.241/F.T.243 2-pin }” spacing.
F.T.241 20 to 38.9 Mc/s (54th and 72nd Harmonic). F.T.243 5700
to 8650 ke¢/s (Fundamental), 4/6 each. Lists of available frequencies
on request. Crystal Holders for F.T.241/243, /3. F.T.241/243
Crystals. New but not guaranteed {ideal for using the case or
regrinding). 1216 per dozen, post paid.

_RETCORDING BLANKS. New [3in., 6/- each or |5 complete
in Tin, £4

BOMBSIGHT COMPUTERS. Ex-R.A.F. Wealth ol gears,
motors, blowers, etc. Ideal for experimenters. £3.12.6, carr. paid
RESISTANCES. 100 Asstd. Useful values, new wire-ends,
12/6 per 100.
CONDENSERS. 100 Asstd. Mica, Elec.,, Tubular, etc. New
15/- per 100.

MORSE PRACTICE SETS. Key with Buzzer on Base, with
battery, 1216, postage 2/-.

LUFBRA HOLE CUTTERS. Adjustable. 3" to 3§". 7/3.
STAR IDENTIFIERS. I-AN. Covers both hemispheres, 5/6.
VISUAL INDICATORS (10 Q4). Type 3 with 2 meter move-
ments, 2 neons. New ,12/-,

MAGNETS Strong Bar, 2" x &7, 116 each,
COMMAND RECEIVERS B.C. 454 3-6 Mc/s
Complete with 6 valves, new condition, 47/6 e,
POST OR CARRIAGE EXTRA, FULL LIST OF RADIO BOOKS ETC., 3d.

SOUTHERN RADIO SUPPLY LTD.

Il LITTLE NEWPORT ST., LONDON W.C.2. GER. 6653

B C. 455 6-9 Mc/s.

GAf: This month’s bargains

AMERICAN “SIGNAL” MORSE KEYS
Type Mi00 with switch. This excellent, lightweight,
fast key is currently priced in U.S.A. at $6.85 (£2 10s,)
and is offered at only 1276, p. & p. |/6. Makes an acceptable
: present for the enthusiast.

AERIAL EQUIPMENT

TWIN FEEDER. 300 ohm twin ribbon feeder, similar K25,
6d. per yard. K35B Telcon {round) 176 per yard. Post on above
feeder and cable 176 any length.
COPPER WIRE. 14 G., H/D 140ft. 17!-; 70fc. 8/6. P. & P. 2/-.
Otheln; lengths pro rata. Stranded 7/25, 140ft. 10/-; 70fc. 5/-.
i-.
RIBBED GLASS. 3in. aerial insulators, 116 each. P. & P. 1/6.
CERAMIC FEEDER SPREADERS. 6in. type F.S. 10d. each
or 9!- dozen, P. & P. 2/-.
CERAMIC “T" PIECES. Type A.T. for centre of dipoles,
116 each. P. & P. 1/-.
2 METRE BEAM 5 ELEMENT W.S. YAGI. Complete in
box with 1 x 2§in. mast head bracket. PRICE 49/-. P. & P. 3/6.
SUPER AERAXIAL CABLE. 75 ohm, 300 watts, very low
loss, 1/8 per yard, P. & P. 1/6. 50 ohm, 300 watt coax, very low
Ioss, 176 yd. or 20 yds. 27/6, P. & P.
ABSORPTION WAVEMETERS 300 to 35.00 Mc/s. in 3
switched bands. 35,7, 14, 21 and 28 M/¢cs. Ham Bands marked
on scale. Complete with indicator bulb. A MUST for any
Ham shack. ONLY 19/6 EACH, post free.
VARIABLE CONDENSERS. All brass with ceramic end
plates and ball race bearings. 50 pF, 5/9. 100pF, 6/6. 160 pF,
716. 240 pF, 8/6, and 300 pF, 9(6. All fitted with rear extension
for ganging. P. & P. I/-. Also Flexible Couplers l/- each.

CHAS. H. YOUNG LTD.

THE COMPONENT SPECIALISTS
Dept. "“P", 110 Dale End, Birmingham 4. (CEN 1635)
{No C.0.D. under £1 please). (By return service)

10,000 VALVES PRICES
9
SALVAGE GUARANTEED
R E PA N c o Stocks to Clear. 1deal for Spares, DO WN
9d. Each
1D6 6Dl 12Y4 7193 EF50 i i t
H|GH GA'N CO“_S AND 2D21 6D2 1502 ARG PMB202 :’V‘hlt; gpsot Tr.";ansnsfors. 332} each, 3 for
306 616 18 1 SP4l . Re pot Transistors 3/- each, 3 for
TRANSFORM ERS iD1  6SAT 78 EAS0 SPS1 876. Yeilow/Green Transistors 3/6 each,
6B7 6SCT 210VPT EB34 T4l 3 for 10/-. Red/Yeilow Transistors, 5/%9
for the ORI B UM || el
p 5 S i i =
HOME CONSTRUCTOR | |faes Tie doren. Tranciscor Hotaers 113 axch:
" GII3 10F1 KT81 U2 3 for 3/6. Miniature Slider Switches
Send 6AB
end 6d. stamp for GAKBGRI4  BIE  KTWAl Ukt DP/DT 219 each. Crystal Earpieces High
q q 615 I'G6 rel 1 | 8/6. Mullard Diodes OA70, OA
comprehensive List of 6C 6J5  KFAl  PEN4 VP13 SABl Al each Vari.Lot e
801 BiT B PEN4S 277 OABI e.arch ari-Loop Stuck Coils
> 3 & R . M.W. with Transistor Circuits 4/6 each.
REPANCO COMPONENTS O Repanco DRX ! Crystal Set Coil M & L
and Easy-to-Build Recei A 12Q7 Hi6  PL8 ith Circuit 2/6 each. DRR2 Dual R
asy-to-bu ecelvers. . witl ircui each. ua ange
Y ng ?(}1213 5(2]%11\'7 Egggé 11;;[;%6 Coil with Reaction, and Circuits 4/- each.
i fa
RADIO | 8 A AP EGHS EY 5’338‘,532 4(’Eondensers 0.0001 3., 0.0003
12A 3 s Y. .
EXPERIMENTAL 8P23 1516 = 3524  PCCsd  Tiiz3 ALL COMPONENTS for P.W. TRANS-
63LT 12K7 1201  PCF80 UL46 ISTOR POCKET SUPERHET, S.AE. for
PRODUCTS LTD GSNT 12k8 1625 d Price List. c
2. en Headphones Lightweight for Crystal Sets
33 MUCh Park Street U6 W76 14/-. Solon Instrument Soldering Irons
ST, & PACKING
One valve.._... 7 On six...... 1/8d. Model 625 25 watcs 24/e.
Coventry R Gre Bozen. . e ALL SENT POST FREE IN U.K. by
>.P. COMPONENTS LTD. b4 RADIO
Tel. 27114 219 Tiforq Lane, liford, Esséx. PETHERICK’S SUPPLIES
o Stamp for FREE Catalogue. 22 High Street, Bideford, N. Devon
TRANSISTOR BARGAINS! 38
Transistors from 3/-. All components I‘ (11 B 9
Eor‘:r,zhg (};g fgckegnsuper#e%I.F. ljob R[S/(AP. BRIDG[ p. & p. 2/ GLOBE- KNG
or £2.8.0, Resistors 2d, each. Complete i N 0 9 -
set of coils, 3 LF.s. and Os¢. for 19/6. Checks all types of resistors, condensers o s A
Mullard coll outfits to wind vour own 4 S.W. Li tore: eCatalo z;:reeur
coils 9/- set. Wire and coil data 6d If Built in | hour. Direct reading an WY, Listener. il{e j e,
you want to save money send a S.A.E. READY CALIBRATED enclose stamp for Postage. Kits from
for our list. P.W. pocket superhet job a . IBR . 79/6 at your dealers, or direct from
speciality. Transistor Specialists. Stamp for details of this and other kits. JOHNSONS (RADIO)
JONNO’S RADIO MAIL (Dept. LP) ST. MAATINS GATE, WORCESTER
32, Heathfield Gdns.. Chiswiek, W.4 Raleigh Mews, Raleigh Street, Nottingham
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SHORT-WAVE KITS

May, 1961

FIRST-CLASS

RADIO COURSES
GET A CERTIFICATE!

QUALIFY AT HOME—IN SPARE
TIME

After brief, intensely interesting study
-—undertaken at home in your spare
time—YOU can secure your pro-
fessional qualification.  Prepare for
YOUR share in the post-war boom
in Radio. Let us show you how.

=== FREE GUIDE == o=y

1 The New Free Guide contains 132 1

pages of information of the greatest
importance to those seeking such |
success-compelling qualifications as

1 A-M.Bric.l.R.E., City and Guilds |

i Final Radio, P.M.G. Radio 1
Amateurs’ Exams., Gen. Cert.

] of Educ. London B.Sc. (Eng), |
A.M.LP.E. A.M.l.Mech.E,,
Draughtsmanship (ail branches) I

1 etc., together with particulars of 1

our remarkable Guarantee of

] SUCCESS OR NO FEE|]

I Write now for your copy of this l
invaluable pubiication. It may well

l prove to be the lurmnz boint in your I

I rounDpep tess—over |
o o o 150,000 SUCCESSES s wum ol
NATIONAL INSTITUTE OF
ENGINEERING
(Dept.“l) 148 HOLBORN

NDON, E.C.]
S Afnca. PO Box 8417, Jo'burg.
Australia: P.O. Box 4570, Melbourne.

H A SHORT-WAVE
M.\ EQUIPMENT

AND

Famous for over 25 years for
B.W. Recelvers and Kits of Quam.y.

H.A.C. were the orl original suppliers of
SHORT-WAVE RECEIVER KITS for
the amateur constructor. Over 10000
satisfied oustomers—inciuding Tech-
nical Colleges Hospit.als Public
3chools, Hams, e

Improved deslgns with Denco cotls:
One-valve Kit, Model ' /=

Two-valve Kit, Model *“E' e
New Addition: Model “K”,

ouper sensitive “All Dry” Recelver.
Special incl. price. Complete Kit, 77/=

All kits complete wich all components,
accessorles and full {nstructions,
Befors ordering oall and (nspect a
demonstration Treceiver, or send for
descriptive catalogue and order form.

ekl ke L T ]
POST THIS COUPON NOW! ]
“HA.C" SHORT-WAVE PRODUCTS

1 (Dept. TH), 4 0ld Bond Street,
London W.1 I

| Please send me FREE and without |
l obligation your 1961 literature. I

| ADDRESS...covuvrierencrerennen,ns

lh——————————
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Eddy’s oo Lid,

{72 Alfreton Road, Nottingham

P.W. TRANSISTOR., Medium and
Long Wave Pocket Superhet. 6 Matched

Transistors and Diode.

NEW I’ILTOI{IAL APPROACH TO
LEARNING

BASIC ELFCTRICITY. 5 parts,
BASIC ELECTRONICS, 6 parts.
The Complete Set sent on paymen® of
first instalment.

LEARN WHILE YOU PAY
write for FREF lilustratea Prospectus

mvfrm detatls instaiment pia
advertised by E TECHNICAL PRESS

TRANSISTOR CIRCUITS Nos. 1, 2, 8, 4.
2/9 each.

gli\oDIO TEST EQUIPMENT MANUAL

/10,

RADIO INSTRUMENTS AND THEIR

CONSTRUCTION. 2/10.

0&! \Al A1) Rb(ll\ ‘RS. TWO VALVE
THRE VALVE RE-

Lbl\l-l{ . FOUR VALVE RECEIVERS.

1/8 each,

40 CIRCUITS USING GERMANIUM

DIODFS 8/4.

PRACTICAL TRANSISIOR RECFIV-

ERS. 5/6..

g‘IRANSlS’IOR SUPERHET RECEIVERS

COIL DESIGN AND CONSTRUCTION
MANUAL. 5/8.

HIGH FIDELITY TAPE RFCORDER
FOR THE HOME CONSTRUCTOR 2/10.

PUBLIC ADDRESS SYSTEMS. 2/10.

HIGH FIDELITY LOUDSPEAKER
ENCLOSURES, 5/86.

TRANSISTORISED CAR RADIO for the
HOME CONSTRUCTOR. Fully illus-
trated 2/8.

ROYS' BOOK OF CRYSTAL SETS AND
SIMPLE CIRCUITS. 2/10.

ELECTRONIC NOVFLTIES FOR THE
CONSTRUCTOR Bradley. 5/8.

ELECTRONIC GADGETS. Bradley 4/~

RADIO CONTROL OF MODELS. 5/6.
(Sommerhofl).

%I'JE’VICIBITG TRANSISTOR RECEIVERS
et
_}JSIJ\G AN OSCILLOSCOPE. Easteriing.

BEGINNERQ’ GUIDE TO RAD
Camm. New and Revised Edftion. 8/-

Atl above tities include postage.
SEND S8TAMP FOR LISTS

SELRAY BOOK CO.

60 HAYES HILL, HAYES
BROMLEY, KENT

BBC - ITV - F.M. AERIALS

B.R.C. (BAND ). Tele-
scopic loft, 16/8. External,
SI/D. 26/3.

LT.V, (BAND 3), 3 Ele-
ment loft array, 24/-, 5§
Element, 32/8. wall
mounting. 3 Element, 33/9.
5 Element, 41/3.

COMBINED B.B.C.

319. Chimney and mast
mounting units also_available.
F.M. (BANI) 2). Loft * £28/-. 3 Ele-
ment loft, 52/6. 8/D loft, 12/0 External
8/D, 26/3. State channel when ordering.
C.W.0. or C.0.D. P.P. 2/8. Coa.xlal cable
8d. yd. Coaxial plugs. 1/3 Send 6d.

K.V.A. ELEGTRONIGS (Dept.P.W.)
3B, Godstone Road, Kenley, Surrey.

www.americanradiohistorv.com

150 m.w., push pull

Qutput. Easy to follow. Printed circuit

with all components

marked. High 9in.

internal ferrite aerial. Quality 24in.

speaker size 5} x3x
knowledge required.
Total cost of all items

POCKET RADIO.

i3in. No technical
No extras to tuy.
£9.15.0. P. & P, 2/6,

2 Transistor with

miniature speaker. Complete with all parts.
wiring dlagram and ful' instructions 27/6.

Batteries ', P & P.

2/6.

NIFE ACCUMULATORS. 1.25 v, Size
3 x 24 x }in. 7 amp. hrs, weight 130zs. 1711

ea. P. & P. 1/6 one onl

y add 9d. per celi.

THROAT MIKES. Super Quality 2/« ea.
Post 9d. could be used for electrifying
musical instruments etc.

HANDMIKES. Carbon 3/11. Post I/9.
VIBRATORS. 12 v. 4 pin 4/1l. Post |/-.
CRYSTAL SETS. Complete 2 wave bands.
High gain. Good quality. 9/} also with
transistor amplifier extra 9711, P. & P. 2/6.

HEADPHONES. High resistance to suit
above crystal sets. Good quality 13/ Pair.

P. &P

All above are new and guaranteed

New or Surplus valves guaranteed and
tested by return of post.

cic 7’6 | MUI4

DAFSI 49 | PCCB4
DAF96 6/11 | PCF80
DF9l 3711 | PCF82
DF96  6/11 | PCL82
DL96  &6/11 | PCLE3
EAF42 8/6 | PCL84
EB41  6/11 | PENA4
EBSI 316 { PEN46

7/- ] 6C4 3/6
7/3 | 6CHé 9/
7/3 | 6F6M 7'-
7'6 | 6F13 1176
776 | 6F33 6’9
12/6 | 6J5G 29
1216 | 6JSGT 319
12/6 | 6J5M 43
76 | 6J7G 5/

EBF80  8/- | PEN36C 8;- 6K7G Il
9

EBC4l 776 | PL8I
EB34 173 | PLE2
EBC33 5711 | PL83
ECC35 5711 | PL84
ECC81 573 | PY3I
ECC82 §/11 | PYSO
ECC83 6/6 | PY8I
ECC84 8/3 | PY82
ECC8S 711 | RI9

GTIC 6/l | 6AT6
KT33C 6/6 | 6B8G

Any parcel insured

76 | 6Q7G 59
7!- | 6SA7TM 5/9
6/6 | 6SG7TM 49
4'9 | 6SL7IGT 6/6
18/6 | 6SN7GT 4/3
7/6 | 6U4GT 1076
1116 | 6V6G 49
12/6 | 6V6GT  6/-
8/9 [ 6V6M 86
73 | 6X4 5/9
7/6 | 6X5 4]
76 | 10FI  6/11
7'3 | 12A6 5/3
&3 | 12AT6 116
6/3 [ 12AT7 53
&6 | 12AU7 51
76 | 12K7 5/3
36 | 12Q7 5/3
5/6 | 20D1 96
4'6 | 25LTGT 776
311 | 25Z4G 716
7/- | 35L6GT 8/11
5701 | 35wW4 619
6/9 | 3524 5/3
4/9 | 954 116
5/9 | 955 26
7/6 | 956 36
10/- | 80 7
6- | %001 311
7'- | 9004 311
2101 1 9005 310

agains: damage in

transit for only 6d. extra per order. All

uninsured parcels at customers risk. Post

and Packing 6d per valve. extra. C.W.O.

or C.O.D, only. C.O.D, charge 3/~ extra.
S.A.E. with enquiries.
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Matched Sets of
Transistors

@ SPECIAL OFFERS—
FULLY GUARANTEED

6 Mullard Transistors

and Diode
=
4!
1=—OC71 60/-
2—--0DC72 PER SET
and
" 1—0A8I

or with 2==O0A8I,

6 Ediswan Transistors
and Two Diodes

62/6

1—XA102

e o

—Xao 5716
and PER SET

2—Diodes

6 Mullard Transistors and
Diode — | watt output

2T

4

1=0C8ID 62,6

2--0C8I PER SET
and

1—0A8I

or with 2==0A81, 65/-

4 Mullard Transistors
for | watt amplifier

1=OC74

2_—-882:0 ONLY
with Cooling 49,6
Clips PER SET

All the above Transistors
are Ist Grade and selected
for Performance

Crystal Microphones

ACOS 39-1 Stick Microphone with
screened cable and Stand (List 5 gns.),
39/6. P.P.

ACOS 40 Desk Microphone with

screened cable and built-in Stand (List

50/-), 126, P.P. 16,

ACOS 45 (lllustrated) Hand Microphone PW sup
with screened lead, very se sensmve listed on

29/6. P.P.7T167°

MC 24 Stick Microphone with muting switch,
Screened cable, etc. 42/6. P.P. 116,

lilustrated leaflet on request. H

STOP PRESS!

SPECIAL OFFER

erhet, all items as
back page now . .

£8-19-6

ALL TRANSISTOR I

O TIME SAVER @ |}

OFFICE OR HOME TELEPHONE
PICK-UP AMPLIFIER
Y No more "Holding On", wasting t:me
waiting for your call to come through.
When it does the amplifier can be
switched off if required. MNo connections,
just Sellotape the pick-up coil to back of
phone as above.
5-inch speaker; 3 months battery
life; 400mW output.
Now with the New ‘‘Hi-Sens”

MULT!I RANGE TEST METERS
Model A-10 (500 Micro-amp. movement) D.C.
(2K per volt) O/IO/SO/ZSO/SOO/I 000V A.C. (2k per
volt) 0/10/50/250/500/1,000 D. C. current 0/0.5/25/
250mA. Resistance: 0/ 10K/ Meg. Size 54 x 3§ x
I§in.  Weight 17 oz. inclusive of test prods_ ||
instruction book and batteries. €4.17.6. P.P. 116

Model B-20 (100 Micro-amp. movement) D.C.
(10,000 ohms per voit) p/0.5/2.5 volts D.C. (4,000
ohms per volt) 0/10/50/250/500/1,000v A.C
{4,000 ohms per volt) 0/10/50/250/1 000V D\C.
Current, 0/0.1/2.5/25/250mA. Size 53 x 3 x 24in.
Weight 24 oz. inclusive of test prods, instruction
book and batteries. .10.0. P.P. I/6.

@ FULLY GUARANTEED—EASY TO USE

BUILT,
} READY TO USE

£5.10.0 rr.26

TESTED,

Amplifier,

-

SUNDRIES

Y 9.065 Mc/s 3rd Over-
tone Crystal for all 27
Mc/s  Model  Control
Transmitters. 1276,

7 section chromed
Telescopic Aerials, 42in.,
1276; 64in., 17/6.

Y Transistor Uttra-sub-
min components in
stock; I.F.s, Gangs,
Speakers, Aerials and
Transformers — and we
mean Ultra-submin,

Y 1000 ohm Personal
Phone with Leads and
Jack Plug and Socket,
1716,

Mic
bin.,

% ACOS Crystal
Inserts. 2in., 12/6;
776; 4 x {in., 7/6.
@ Send for new iliustrated
list.
ALL COMPONENTS IN
STOCK for “WEYRAD"
6-Transistor  Superhet.
Bookiet 1/3 post Iree.
Leaflet on’request.

PRACTIC

AL TRANSISTOR

Seven Transistor Superhet

MEDIUM, LONG AND
SHORT WAVE
(Units c'an be used for oiher circuits)

Press Button Osc/Mixer stage. OCI170

6-TRANSISTOR RADIO

Size 3 x 24 x fin.
% THE WORLD'S
SMALLEST RADIO

with Speaker

ClRCUlTS 3/6 post ‘ree

Contains easy to follow plans of 40
all transistor units, including light
operated switches, amplifiers, trans-

mitters, receivers  test oscillators,
Transistor. S.W. 59 to |19 Mc/s: FITS INTO VEST signal tracers, hearing aids, radio
MW 510 to 1620 ke/s: LW 150 to POCKET or PURSE control, etc. All parts available
275 kc/s Printed circuit. Size 3.4 i separately.
x 2.1 8in. Output 465 ke/s I.F. # Compiete with Batteries [ A
PRE-ALlGNED AND TESTED. Lea:her Case, Earphone, r Y Designed for the Home Constructor
{(J,II?JI'F P, 1/ Presen.ation Box. 5
2 It i ion:
S5 ks 15, Ampiifer, 2:0C1es § SIS frource sacion: et | IS
Transistors. Double tuned I.F.T.'s. @ Superhet  Circuit  with g
Diode Detector, A.V.C., etc. Printed Push-Pull output on Z2in. CASH OR C. O D.
circuit. Size 33 x 1§ x lin. Ready speaker
to use. PRE-ALIGNED AND [ ]2 Post
TESTED. b1 :Jl‘l‘_’,lf‘;":‘:"\";ﬁ e gNS EPS. } PEnsoNAL POCKET RADIO
UNIT 3 % Two High Gain Transistor

4 Transistors, | watt Audio Amplifier

Version o: “Ranger-3"—See back

60-1600 c¢/s +3dB. 5mV inpurt for, e A
| wace. 2:0C71, . 2:0C74 Z'I';ansn'ttzors TRANSISTORS ::ﬁfc;rmi'n'?g" inSlappearance land
rinted circuit. ze x x n

R et From 36 each pakts 3916 T Sipphee”

SUNDRIES (FOR ABOVE "UNITS)

8 x in. M.LS. Ferrite Aerial and
Coits. 1276,
176pF ... 176pF Tuner, 9/6. 2-i5 pF

7 x 4in. 3 ohm
2/6

Trimmers, 1/~ each.
Speaker, 20/,
Fully illustrated Booklet

SEND FOR NEW FREE LIST WITH

DATA AND USES

Ll FULLY GUARANTEED

h

We can supply a Transistor for every nced!

1

@ Pictorial plans and description
FREE ON REQUEST

LET US HAVE YOUR ENQUIRIES

FOR COMPONENTS

Henry’s Radio Ltd

5 HARROW ROAD -

LONDON W.2 |

1008/9

Opposite Edgware Road Tube Station
OPEN MON. to SAT. 9-6, THURS. | o'clock
Telephone PADdington

SEE BACK PAGE

Free Lists by Return.
Valves, Quartz, Crystals,
Transistors and
Components.

wWwWWwW . americanradiohistorv.com
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PRACTICAL WIRELESS i

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, an asterisk in the
list below denotes that constructional details are
available free with the blueprint.

Theindex letters which precede the Blueprint Number
indicate the periodical in which the description
appeared. Thus PW refers to PRACTICAL WIRELESS;
AW to Amateur Wireless and WM to Wireless
Magazine.

Send (preferably) a postal order to cover the cost of
the Blueprint (stamps over 6d. unacceptabie) to

Title Number Price

CRYSTAL SETS
Junior Crystal Set PW94* 2/-
Dual-wave Crystal Diode PW95* 2/6

STRAIGHT SETS
Battery Operated

Modern One-valver PWo6* 2/6
All-dry Three PW97+ 3/6
Modern Two-valver PW98* 3/6
SUPERHETS
Mains Operated
A.C. Band-pass Three PW99+* 4/-
A.C. Coronet-4 PWI100*  4/-
A.C./D.C. Coronet PWI01* 4/-
MISCELLANEOUS
The PW 3-speed Autogram ... —¢ 8/-
The PW Monophonic Electronic
Organ . - 8/-
TELEVISION
The PT band MI converter ... —* 1/6

PRACTICAL WIRELESS, Blueprint Dept., George
Newnes, Ltd., Tower House, Southampton Street,
London, W.C.2.

e —

SPECIAL NOTE

THE following blueprints include some pre-war

designs and are kept in circulation 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 acre no
longer stocked by retailers.

. Title Number Price
A.C. Fury Four ... .. PW20* 2/6
Experimenter's Short Wave PW30a* 2/6
Midget Short Wave Two Pwi8a* 2/6
Band-Spread Three (Battery) ... PW68* 2/6
Crystal Receiver ... PW71* 2/-
Signet Two (Battery) PW76* 2/6
Simple S.W. One-valver ... Pw8gsg* 2/6
Pyramid One-valver PW93* 2/6
BBC Special One-valver ... AW387* 2/6
Short-Wave Two ... AW429*  2/6
Short-Wave World Beater AWwW436*  3/6
Standard Four Valve S.W. .. WM383* 3/6
Enthusiast’s Power Amplifier ... WM387* 3/6
Standard Four Valve .. WM391* 3/6
Listener’s 5-Watt Amplifier WM392* 3/6

"
: QUERY COUPON |
|

This coupon is available until 5th May, 1961, and §
must accompany all queries in accordance with |
| the notice on our “Letters to the Editor” page. |

| PRACTICAL WIRELESS, APRIL, 196l. ]

o el [ S ——— |

Published on the 7th af each month by GEORGE NEWNES, LIMITED. Tower House. Southampton Street. London, W.C.2, and

printed in England by WATMOUGHS LIMITED. Idle, Bradrordiganéi kgré%)n. Sole Agents for Australia and New Zealand: GORDON &

GOTCH (A/sia), Ltd., South Africa and Rhodes'a: CENTRAL NEW:!

CY. LTD. Subscription rate including Postage for one vear:

Inland £1.3.0. Abroad £1.1.6 (Canada 19s.). Registered at the General Post Office for the Canadian Magazine Post.
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% RANGER 3 %

NO EXTERNAL AERIAL OR EARTH
3-TRANSISTOR and 2-DIODES

PERSONAL POCKET RADIO with Si
stages giving clear reception on medium z
¢
z
'
[
¢
[}
[
[
[

wave, amateur top band and shipping.

Only first grade components used

throughout.

@ Easy to follow instructions
with pictorial layout,

@ Reception of Radio Luxem-
bourg guaranteed (most
areas).

Free Instructions and Price

List on request. Easy to build.

@ AFTER SALES SERVICE, GUARANTEED SUCCESS @

Size 4% x 3 x I{in.

ALL COMPONENTS
7916 rr. 11

NO EXTRAS TO BUY
Everything Supplied.

27 Mcs. MODEL CONTROL RECEIVERS

® "SUPERTONE [-C”
New design 3-transistor transformer
coupled receiver for 27 Mc/s model
control. Uses OCI69/0C71/OC72
transistors. Overall size 28 x 2 x I§in.
Range about } mile. Easy to build.
@ OUTPUT to MIN. RELAY
-VOLT OPERATED
“SUPERTONE 3-C". (3-CHANNEL
VERSION AVAILABLE, 69/6 P.P. i76.)
% GUARANTEED RESULTS—
DIAGRAM FREE %

% BABY SITTER %

ALL TRANSISTOR BABY OR
INVALID ALARM

Total Cost of Parts

6916 r.r. 16

RELAY 24/-

New, with new
circuit design.

Battery operated, push-pull,
250mW output. Low impedance
microphone enables unit to be
used up to 200 yards. Output on

S5in. speaker.

@ GUARANTEED for 6 MONTHS
and 1009% SALE.

@ Microphone is placed within 6 ft. of Baby: twin flex is taken
to :m;ggerpninitsand [Ellcltgr in any room required.

MPLETELY BU
AND TESTED £5.10.0 rr. 2
@ Used All Night, Every Night, Battery Life 3 to 4 months

750mW TRANSISTOR AMPLIFIER
OVER | WATT PEAK OUTPUT
@ Uses OC71, OC8ID and, 2—OCB| matched transistors on
Printed Circuit. Size 4 x 2§ins. 3 ohms output. Very sensitive.

% ‘PW ROADFARER %

(as described in April edition of Practical Wireless)
A.M. and F.M.

7-transistor mains/battery
ed case. Slow motion tun-
ing; telescopic aerial; 7 x 4in.
speaker; Ferrite aerial, etc.
@ Full tuning medium wave
and VHF F.M. for clear
reception of all programmes any-
where in the country.
@ 500mW push-pull output with
Mains or Battery supply built in.
@ PRINTED CIRCUIT—SEVEN

All Parts as Specified
18 GNs. P.P. 316

Al components sold TRANSISTORS.
separately.  List on} g py|LyY ILLUSTRATED
request.

BUILDING INSTRUCTIONS

% ‘PW’ 6-TRANSISTOR <%

MEDIUM AND LONG WAVE

SUPERHET
{as described November P.W.)
@ A sensitive superhet with

150mW push-pull output on

}in. speaker. Uses 6 first grade
Mullard transistors and printed
circuit. Moulded cabinet.

@ All parts sold separately. Send
for list. lllustrated Building
Plans, 1/é plus post. Size 5§ x 3 x 1}in

ALL PARTS REQUIRED £9.19.6
% NO EXTRAS TO BUY—EVERYTHING SUPPLIED %

3-TRANSISTOR and DIODE PER&ONAI:
POCKET RADIO % SUPER 3 *

A simple to build local station radio
with personal earphone output.
Built-in Ferrite Aerial and Battery
lasting 9 months.

ALL PARTS

3716 pr. 116

@ NO EXTRAS TO BUY
Size 4§ x 3 x l4in.

% IDEAL for BEGINNERS

QUALITY QOUTPUT ON
PERSONAL EARPHONES.

% BUILT
Ideal for Record Player, TEAS"I'ED
Intercomm, T.R.F. or
Superhet Tuners, etc. 79,6
P.P. I1- LONG

Supplied with diagrams showing uses.

REPANCO MINI-4

@ 4-Mullard Transistor
5-stage medium and
long-wave superhet.

UNBEATABLE

® CONTESSA

6 TRANSISTOR MEDIUM AND
TERRIFIC SENSISTIVITY

AND APPEARANCE

SPECIFICATION
@ 425mW Push-Pull Output

COMBINED PORTABLE AND
CAR RADIO

WAVE SUPERHET

IN  PERFORMANCE

portable in attractive mould- 1

@ 24-inch SPEAKER.
@ Easy to build and use.

@ Moulded Case Size:
5} x 34 x l4ins.

aLL parTs £6.19.6 rr. s

@ NEw EASY DIAGRAMS, 16 plus post.

PARTS LIST FREE ON REQUEST
Y TRANSISTOR FM 5

Pre-built Tuner Units Fully Tunable
® DETAILS ON REQUEST [ ]

t

]

@ 6 "Top-Grade” Ediswan Transistors

@ New Type Printed Circuit with all
Components marked

@ Full Medium & Long Wave Tuning

@ High "Q" Internal Ferrite Aerial

@ Car Radio Adaption and AVC

@ Slow Motion Fingertip Tuning with
Station Names

@ “Hi-Fi” Quality Speaker

@ Atcractive Rexine Covered Cabinet

TOTAL COST OF ALL PARTS
£11.10.0 rr.3s

@® NO EXTRAS TO BUY @

Call for demonstration. No technical
knowledge necessary. All parts sold
separately. New Descriptive Leaflet
and Prices on request.

PLEASE

e

TURN *
PAGE

Henry’s Radio Ltd s HARROW RD. LONDON W2
Opposite Edgware Road Tube Station. PADdington 1008/9. Open Monday to Sat. 9-6, Thurs. | o'¢clock
COMPLETE COMPONENT LISTS FREE ON REQUEST *

NOT ALL OUR JNITS ARE ADVERTISED ABOVE, SEND FOR DETAILS OF OUR RANGE

e J .
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