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PRACTICAL WIRELESS

July, 1961

Relda Breaks the Tape Recorder Price Barrier!

MODEL RA-t1 TRANSISTORISED PORTABLE TAPLE RECORDER
Size only 6 x 8¢ x 21in. and welghs a mere 24 lbs. Fully transistorised, complete with
mike. earphone, built-in speaker and ampliner. Po
teries. Twin track recording at 31 I.P.S. tor maximum economy. Records and plays
for over one hour on standard 3in. reel. /34 minutes each track.)
The RA-11 is a precision minlature tape recorder wlhich slips
easily into a brief case or handbag. Utilises advanced transistor
P.M. speaker and amplifier
Engineered for ease of operation. Alt 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, tape and accessories.

|

NEW!

circuitry and built-fn 2 x 3in.

WIRELESS SET No. 19

wered by three inexpensive bat-

ONLY

19 Gns.

Post Paid

3-WAY SLIM CRYS-

TAL MICROPHONE

® May be hand held,
stand mounted or sus-
prended by Lavalier Cord

® Response 6U-10.000 Cps.

® Built in on/off switch.

A) ,-\IU()\ILI‘ERS

These magnificent
instruments will
enable you to
receive maximum
signal strength on

4
Revolutionary new crystal micro- A eireceluersy
a g phone with all the features of ONLY brated control.
Incorporates T\/R\ covering 2-8 oMékes three times the price. | 12/6. I & P. 2/6.
Me/s (37.5-150 metres), and inter- utput level —>32dv. Omni-direct- 2/ | ¢
com. amplifier. 500 mlicroamp | 190nal head. Clips on or of standard 7§ |l ACCUMULA - '
check and tuning meter, circuit | Stand adaptor. permitting tilting & F.2/6 TORS. 2 volts 16
and Instruction bog rmulti-angle use. Satin chrome finish complete with 7t. AH (unspl]lable)
O} 85/~ Carr. 10/- shielded cable. stand adaptor and Lavaller Cord. Tdos! for & lama 13
TELEPIIONE PICK-UP COILS MINIATURI EARPHONE ¥olts, dsupplySete] '
A really sensitive dynamic earphone | cartons. Size 4in. x
of exceptionally tine quality. Pro- | 7in. x 2m 5/6 each
vides clear reproduction of music as & p
well as speech. Fully Guarantecd and
complete with transparent ear insert, | y
3 feet cord. sub-miniature plug and 3 U
socket. CONDENSER SPECIAL!
g&-a{lii‘mh ixmp. crys;al1 8/'P Eba?/h | Minimum B )
- w imp. magnetic ost 1/- ;
MODEL FC-8 Inductlon Pick-up S | lossmar Fione ¢
S‘:’éise?:“aﬁé‘"&ﬁ%’é‘&“‘l&‘;ﬁ’p’iié" %2 | PORTABLE MAINS SOLDERING IRON MODEL SP3 | these  assor- ¢
wires or special telephone cir- | 30 Watts. Designed on an entirely | ()Lo YT ¢
cuits. Brand new complete with | DeWw principle tor lightweiZht appi1- . 001: ¢
5(t. shielded cable. 16/- plus 1/6 | cations. liighly stable heat charac- alI at 100 volts ¢
P &P ceglstlci t-rhureT)lonv iife and AcC. and 300 ¢
safety in use he remov- A
1 " @t | able handle may be used to gi}‘sY%ﬁ p}:.gtae&%r:\l?x?ufa%tuég'
TwoD.C.ranges: | COVEr the Up and barrel to per dozeu (Please state values
0-250 v. and o0- | Permit the lron to be car- G UnD)
% v. Complete fslgg,j?;gwg;;’,‘g;,lgg;“e\{‘gﬁ RH-20 RADIO HEADPIIONES
Q’,‘,ﬁ’}eﬁsﬁef’c‘;‘ég: Vinyl bag. mains lead and plug. Only 18/9. P. & P. 1/3. ;‘&;0‘ g}llr)neség:r?ai
X@;m;m‘g’ﬁg LAPEL MICROPHONE MODEL 178 | Us¢ headsct. Black
12/6. P p 1/8. Precision engineered Crystal Microphone | .. o4 alectro-mag-
HI-FI1 NI, g —for lapel or hand use. Only liin. dia- | pGeie units with
Uses high- meter. Exceptionally sensitive. Chrome | g4iystable  head-
quality per- plated case and f:lxp- Includes 5't. shielded | band for comfort-
manent cable. Unly 17/6. P. & P. 1/~ able fit. Individual
magnketlc o~ llstenm"r for i
speakers 2 S SET t types of applica-
with regular “}:!l!::tslli'4‘(()'1)).!.‘"?']\"& tions. Individually =5
volce coll. i . packed, with flexible cord att-
The padded Complete morse code set. ached 14/8. post Dald. 4
chamois ear- includes headphones, morse L GENERATOR
muffs give key, Dbuzzer. pitch control. \lmlvl S“ 0-300 150 ke/s—300
correct internal batterv. Magnifi- Mejs, Frequency Range: 130
spacing . for cent appearance and housed keis-150 Mcj/s on fundamentals
optimum In portable wooden case (6 bands), 150 Mc/s. 300 Mcfs on
acoustic with carrving strap. Sup- harmonics. Calibration Accuracy
load. giving finest musicand voice | plied complete and ready within + 1 per cent. Modulation:
reproduction. Each unit has a | for immediate use. Internal and external. Attenua-
built-in Hi-Fi 50Q trans. total ONLY 18/6. Carr. 4/6. tion: To —40db. Qutput: Facili-
100Q. Only 25/-, P. & P. 1/6. tles for high and low. Power
U.S.A. DYNAMOTORS SLIM ADIO PLUGS AND | Supply: Internal 230 v. A.C. Size;
Manufactured by EICOR. Input S0C Two-way. black | 7 x 10 x 5in. Complete with test
12 v., output 400 v. at 180 mA. bakelite. solder terminal PLUG | leads and instruction manual.
8ize 7 x 4 x 4iin. Brand new 45/-, = and STURDY standard SOCKET. | ONLY £14,19.8, Carriage 5/6.
P. & P.3/6. 5/6 per pair Post Paid. Panel mounting. neat finish. Fully Guaranteed.
FLLL SCALE RANGES: i\ Y z
Bt A o NEW! 10.000 O.P.V.
v. (10.000 0.p.v.
AC VOLTAGE: 0-6-30-120-600- MULTI-TESTER ON BOTH AC & DC%
1200 v. (10.000 0.p
D.C. C RRENT: 0120 uA, 0-12-

Current

300 m
RESXST ANCE: 0-20K. 0-2 Meg.
(150 ohm. 15K at centre scale).
CAI:\AgITA\CE 0.005 to 0.15 uF.
BEdsers:
ohm. 1mW. 0dbm=0.755 v.
ACCURACY
4% 1.3, Resistance + 3% of total
scale length.

ITS SIZE AND P
UNBFELIEVABLE BARGAIN!

: —20 to +863db. (600

D. C Voltage and
2% f.s. A.C. Voltage
coded test leads angd battery

A revotutionary new Multi-Tester.
instrument (not a kit) incorporating extra large 3tin. meter face and
unique slide range switch. Can be conveniently carried in the pocket
and features unusually sensitive 10.000 ohms per volt AC-DC meter. ¢
1 per cent precision resistors, and largest meter ever placed on an ¢
instrument this size. Single, easy t0 use range selector switch. can be
appreciated by the novice and engineer alike. Complete with colour 1

Size: 4t x 3t x 1in. Model EP-IOK ONLY £5'1 9'6

MODEL EP-10K RC')I%TPERFORMS INSTRUMENTS MANY TIMES

A complete wired and tested‘

P &P 36l

MAIL ORDERSTO
(DEPT. ),
LONDON, Ww.C.1

2a COPTIC STREET,

CALLERS WELCOME AT
87 TOTTENITAM COURT ROAD,
LONDON, W1

MUS 9606 g
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Tel: Mitcham 6201
Open Daily to Callers

0Z4  5/9| 6CH6 12/-
A5 6/- | 6ESGT 10/-
1A7 14'6 SFI lz;g
1D 41 | 6F6
IDZ :ol- 6F7 15/-
6F12 4l
[H5  10%6 | ¢ri3 716
L4 6/«
= | 6FI4 1716
ILN5 416 | gpi5  j4r9
IN5 10'6 | 6F17 12/
IR5 9/- | 6F33 516
154 8/6 | 6H6 216
15 9l-| 6I5GT 416
1T4 4/ stG 16
U5 lo/- | J7GT 976
021 a6 | 6K7G_ 3
e 5. | 6K7GT 1076
/- | 6KBGT 1216
3D6 1416 | g5 916
3Q4 8/-1 6L1 1576
3Q5 106 | L6 76
354 8- 6LI8 1216
3v4 9f. | 6L19 2H-
16| 6L34  101-
uiG 46| groz 1o
6LD3 916
5Y3GT 8/é 6LD20 1576
23 . 19| enzGT 6
5Z4G = emi 1076
6A7 1816 | M2 1076
6A8 107- | 6P| 1776
6AB8  9/- | ¢p25 1916
6AJ8 96 | 6P28 26/-
6AK5  8/-| 6Q7GT 1076
6AK8  7/6 | ¢SATGT 7/6
6ALS 6/-165G7 76
6AM5  5/-| gSH7 66
6AM6  4/-1 6517 56
6ANS 716 | 6SK7 76
6AQ5  B/3 | ¢SL7IGT 66
6AQ8 913 | gSN7GT 56
6AT6  B/3 | gU4GT 116
6AU6  10/- | 6U5 116
6B7 10/- | 6U7 76
oo, wiloveer i
16, 6Y6 -
6BA6 716, EVE o
6BE6 116 | Lror B
6BG6G 21/- | 757 8-
6Bl6 16§ 7C5 8-
6BW6 7/~ | 7C6 8/-
6BW7  5/- | 7D5 15/«
6BX6 6/~ | 7D6 15/«
6BY7  5/6 | 7D8 t5/-
6C4 66 | 7H7 8l
6C5GT 8- | 7K7 1016
6C6 66| 7Q7  1I/6
6C9 1276 | 7R7 12/
6CI0 1216 | 757 10/6
6CD6G 2716 | 7Y4 76
6Dl 8/- | 8D3 4l
6D2 5/. | 9BWe 1419
6D3 i15.-1 10C1 18-
METAL
RMI 6l- 18RA 1-
RM2 8i- 18RA |-
RM3 9i- I6RA I-
RM4 1616 14RA |-
RMS5 22t

10C2 27710
tOF| 26/2
10F3 1776
tOF9 1216
tOLD3 12/6
10LD1t 15/«
10P13 21/
10P14  20/-
tHiD3 1776
tiD5 176
12A6 6/6
12AH3 10/
12AT6  9/-
12AT7 6/«
12AU7  9/-
12AX7  9/6
12BA6 9/
I12BE6 916
12E} 1776
12J7GT 96
12K7GT 8/6
12K8GT 1216
12Q7GT 8/6
-125C7 -
125G7  8/é
125H7 4/«
12817 4/
12SK7 8/
125Q7 1116
12SN7 17/6
1223 15/-
13D3 1276
14H7 1276
14R7 1276
1457 20/-
15A2 1716
1502 23/9
19AQ5 10/6
19BG6G
24/4
20D1 1276
2002 23/-
20F2 2616
20L1 266
20P1 26/«
20P3 23/
20P5 2216
25L6GT 9/6
25Y5 10/
25Z4 96
25Z5 96
25Z6 1076
275U 1776
30 1376
30CI 126
30F5 tHé
30FLT 1076
3oLl 1176
30P4 22/
30P12 11/
30Pl6 10/
30PL)  I5/-
RECTIFIERS
18-1 46
1-16-1  6/6
t-16-1 8/6
2-8-2 18/

14RA |-2-8-2 2I/-

RS

211 STREATHAM ROAD, MITCHAM, SURREY
Special 24 Hour

R 13/6
35A5  15/-
35L6GT 1016
w4 8-
3524 V6
35Z5 96
40SUA 5/«
41STH 236
42 15/-
43 157
50C5  I5/-
50CD6G
32/
50L6GT 9/-
6IBT 176
61SPT 1776
62BT 176
75 1216
77 12/6
78 126
80 10/-
85A2 1216
15082 126
15083 I5/-
185BT 32/-
303 76
304 716
305 76
328 716
329 76
807 76
955 4.
5763  17/6
902  7'6
9003 76
AC4/PEN
ACS5/PEN
ACe  2U/-
ACTP 32/-
ACHL 126
AC/PEN
17/6
ACTHI 34/9
ACVPI 176
ACVP2 17/6
AC2/PEN
217
AC2
PENDD21I/-
AZI 156
AZ3l 1016
B36  21/-
B65 8/6
Bi52  8/6
8309 96
B329 96
B339 976
B719 97
cBLI 176
CBL3I 20/-
I16RE 2<1-8-1
18RA 1-2-8-1
14A86
14A97
14A100

All Valves Brand New
and Fully Guaranteed

Express Mail Order Service

CCH35 21/~ ECL83 1276 | H23DD PENA4 17/6 1 U282  22/.
CL4 12/6 | EF9 21/- 1076 | PENB4 1776 [ U301 2276
CL33 18/6 | EF22 1776 | HL4l 1216 { PEN4DD u3ze 1776
CcYl 15/9 | EF36 7/6 { HL41DD 22/6 | U339 19/
CY3l 15/9 | EF37 8/é PL33 1876 | U403  t1/6
D4t 1216 { EF37A  8/6 | HL42DD PL38 2379 | U404 10/-
D42 12/6 | EF39 L 1376 | PL8I 14/9 | UBOl  29/-
D63 3'6 | EF40 15/- | HYS0 8/- | PL82 8- | U4020 1576
D77 576 | EF41 9/3 | IW4/35010/- | PL83 106 | UABCBO 7/~
Dis2 6/- | EF42 1016 | tW4/500 10/- | PLB20  21/- | UAF42  9/6
DAC32 10/6 | EFS0(E) 3/6 | KBC32 9/6 | PM2A  12/6 | UB4I 9/-
DAF9I 7/6 | EFSO(A) 4/- | KF35 8/6 | PM2HL 14/- | UBC4l 9/6.
DF33  10/6 | EF80 5. KL32  10/6 | PM22A 1376 | UBF8O  9/6
DF91 4/- | EF85 5/6 | KLL32 1476 | PM24M 2176 [ UBF89 776
DF92 7!- 1 EF86 11/-1 KL35 916 | PM202 16/- | UCCBS 10/-
DF96 9/6 | EF89 10/- | KT2 716 | PY3I 166 | UCH42 B8/6
DF97 9/6 | EF9I 4. [ KT32 10/~ | PY32 15/6 | UCHSI 8/6
DHé3  10/- | EF92 5/- | KT33C 10/-| PY80 8/- [ UCL82 12/6
DH76  7/6 | EF93 76 | KT36 28/6 | PY8BI 76 | UCL8B3 1376
DH77  8/3 | EF95 15/.1 KT41 226 | PY82 8/- | UF4) 9
DH!07 13/6 | EL3I 12/6 | KT44 1376 | PY83 . 8/6 | UF42 LI/6
DH719 7/6 | EL32 5/- | KT55 2276 | PZ30 1876 | UF80 9l.
DK9t 9/ 1 EL33 1216 | KT6l 1876 | QP25  14/6 | UF85 9/
DK92  9/6 | EL35  12/6 } KT63 8/6 | QP230 1776 | UF89 8/-
DK96 10/- | EL37 18/6 | KT66 17/6 | QP21 1276 | UL4I 9/
DL33 9/- | EL38 2379 | KT7I 9/-1 RI0 210 | UL44 2476
DL35 12/6 | EL4} 106 | KT74 1216 | R19 . 1976 | UL46 21/
DL92 8/6 | EL42 10/- | KT76 12/6 [ SD6 - 876 | UL84 716
DL94 9/- | EL8I 1419 | KTi0l _2S/- | SP4 146 | UU6 20111
DL96 9/6 | EL84 7/- 1 KTWe63 716 | SP4l 316 | UUT7 157«
EA50 2/-| EL85 1076 | KTZ4) 8/-| SP42  12/6 | UUS 26/«
EABCS80 776 | EL90 8/6 | KTZ63 10/- | SP6l 316 | UY2l I5/6
EAC9) 7/6 | EL9) 5/-| L63 4’9 | T4l 22/6 | UY4l 716
EAF42 10/- | EMBO  10/- | LN309 15/-| TDD4 17/6 | UY8S 616
EB4!L 7'6 | EM8)  10/-| LZ319 12/6 | TDDI3C VP2B 1776
EB9I 5/- | EYSI 8/6 | MH4 8/6 17/ VP4B 1716
EBC4 9/6 | EY8I 1076 | MHD4 1776 | TH4l 23!9 | W7 8’6
EBF80 9/6 | EY84 10/6 | MHL 10/- | TP22 1716 | W76 7-
EBF89  7/6 [ EY86 916 | MKT4(5/7) | TP25 1716 | W77 5/
EBL2l 22/- [ EY91 9l 1716 | U14 15/9 | wasl 6/
EBL3l 2176 | EZ35 7/-| Ms4B 1776 10/- [ wi42 9.
EC90 9/6 | EZ40 776 | MSP4 1776 [ U18/20 107- | W7I9 716
EC9I 96 | EZ41 7'6 | MUI4  9/- 22 10/- | W727 716
ECC3) 10/-| EZ80 76 | MX40 176 | U24 2976 | XI8 1é
ECC32 10/-| EZ8I 776 | NiI8 8/-| U25 14/- | X61M  21/-
ECC33 5/-| EZ90 7/6 | NI9 8/-1 U26 12/6 | X65 23/9
ECC34 15/-| FC2 20/- | N37 1876 | U3l 96 | X66 20/-
ECC35 8/- FCI3 17/6 [ N78 1776 | U33 201- | X78 20/-
ECC40 20/-| FCI3C 21/« | NI108  18/- | U35 211 | X79 24/
ECC81 6/-| FW4,500 Ni42 96 [ U37 25/- | Yél 1076
ECC82 96 10/- | N147  18/6 [ U4S 20/- | Y63 9/-
ECC83 9/6 | FW4,800 NISO 10/« U47 201 | Z2] 1276
ECC84 9/6 10/- | NI53  §U/6 | USO 8/6 | Z63 76
ECC85 8/-| GZ3o 10/6 | N309 1176 | U52 Tla | Z66 1976
ECC9l 5/61 Gz32 IU6| N329 10/-4 U76 76 + 277 4’9
ECF80 12/6 | GZ34 1376 [ N727 7/6 | U78 - | Z153 8/6
ECF82 12/6 1 H30 5/6 | N729 8- | Ul42 8- | Z719 79 |
ECH2| 22/-| Hé3 96 | P2 10/ | UL45 I5/- | ZDI52 976
ECH3I5 20/- | HBC90 9/6 | PCC84 9/-| U147 7l

ECH42 10/- | HL92 6/6 | PCFB0 976 | UI53 976

ECH8I 9/- | HLI33DD PCF82 8/6 | U9l  20/-

ECH83 12/6 0/- | PCLB2 10/-| U251 1776

ECL80 9/-1 HL23 1276 | PCL83 12/6 | U281  20/-

i SPECIAL OFFER

1 IT4 4l., 5U4G 416, 6K7G 3/-, 6K8 8-,

S 6V6G 5/-, 6X4 416, EBC33 4/-, EF39 4/-,

2¢1- EF80 5/-, EF85 5!6, EF9l 4/-, EL84 7I-.

TERMS OF BUSINESS C.W.0. or C.O.D.
2/9 PACKING CHARGE ON ALL C.O.D.
PER VALVE

ORDERS.

POSTAGE 3d.

OBSOLETE VALVES A SPECIALITY.
QUOTATIONS GIVEN ON ANY TYPE
NOT LISTED

wwWw americanradiohistorvy com



www.americanradiohistory.com

PRGOS ZARRDRBID ﬂﬂ@ﬂﬂﬂ@ﬁ@@ﬁ@ﬂm@@maﬁﬂﬂﬂElEHEIﬂﬁlﬂl@ﬂ'ﬂ393@%3@@3333@@@9@33@ﬂ@@m@ﬂ@@m&ﬂﬂﬂlﬂrﬁﬂﬂﬁﬂﬂ

r

186
PRDSOIIZIIIISTRHIIIGTSIOTHIEHIDSRSDDSOHIDITSSHBDOOSDODNDODODD@BEEEE

SUMMER SALE!

STOCK OFFERED AT SENSATIONAL REDUCTIONS THIS MONTH

Brayhead TV Turret Tuner, for 33/38
Mc/s. LF., normally 79/6. With valves
39/6. Less valves 19/8, plus 3/6 post
and ins.

Hin. TV Mask, grey plastic. normally
10/-. Sale price 5/, plus 1/6 post and
ins.

17in. TV Mask, grey plastic, normally
}2/-. Sale price 9/-, plus 1/6 post and
ns,

PRACTICAL WIRELESS

P.O. Type 3000 Relays, 2,000 ohm cofl,
6 contacts 7/6, 4 contacts 6/6, 2 con-
tacLs 5/6, plus postage 1/-.

Variable Rheostats, heavy duty
slider resistor rated at 25 amps. [deal
or dimmer circuits, stc. Sale pbrice
7/8. plus 6d. postage.

Versatile Wire, single strand 18
gauge, with p.v.c. covering. ew
4-mile on drum. Sale price 6/G, plus 3/6
carriage.

July, 1961

® Sniperscope, “Cat’s Eye’ forseeing in
the dark. Will work burgiar alarms.
circuits. etc. Sale price 4/-,plus 1/- post.

® Telephone Handset, sound powered,
just join two together with a pair of
wires and you have telephonic com-
munication. Sale price £5/-, plus 3/~
post and ins.

® 12-24 v. D.C. Converter. Sale price
32/6 .

® TV Rectifier, R.M.5., equivalent, o ® R.T. 25 Tuner Unit, complete, new
normally 25/-. Sale price 12/6. . ° :}l’i';l';;e‘r';“i'}lct‘,'a‘k‘gle}ggrc;;’e” 2teauselon condition. Sale price 8/g, plus 2/6 Post.
® l4in, TV Cabinet, modern design. switch, 'works off step-down trans- ; ;
. 8 @ stud Switch, heavy duty, 30 ‘amp.
:?/%sc;lﬁ;}i acgema.ke. Sale price 9/8, plus former. Sale price 2/, plus 9d. postage, ?ont.a.ct.s. émi 'dimmer. charger, regu-
. . . B ator, etc. Sale price /8.
< colls, line ® Rectifier Bargain. selenium rectifler 0
o) SetlofEoncTiviRastsyscan! L 25 v. 25 amp., easily rebuilt into 6 | @ Pewerful Blower, with motor. 24 v.

E.H.T. frame outbut and width control.
Normally 57/6. Sale price 39/8, plus 2/6.

Output Transformer, flxed ratio for
pentode, normally 6/6. Sale price 3/6,
Dlus /-,
250-0-250 60/80 mA.
former, with 6.3 v, filament winding,
half-shrouded dropthrough, standard
replacement in many receivers, made
to sell at 19/6. Sale price 12/8, plus 2/6
st and ins, §
itto, but with additional 5 v. winding
for separate rectifiers. made to sell at
21/-. Sale price 13/6, plus 2/6.

Auto Transformer, totally enclosed
primary 250, secondary 110-120 v.
200 w, normally 27/6. Sale price 19/6,
plus 3/6.

LF. Coils, standard size by Weymouth
465 Kcfs, dust cores, normally 12/6,

Mains Trans-

v,
full-wave charger rectifiers, suitable
6 or 12 v. battery at 3 amps. Sale price
15/-, plus 3/6 post.

80 ohm Coax, low loss expanded
Polythene, normally 9d. per yard.
Sale Price Bd. yd.

Connecting Wire, 24 gauge. Tuned
copper, P.V.C. insulated. Four 100ft
coils, different colours. Sale price 8/-.

Superhet 7 v, 5 Wavebanad Chassis.
Unused. Less valves and power pack.
Soiled 75/~ Coil pack with twice as
much. Carriage and insurance 7/6.

Geiger Counter Tube, 20th Century.
No. G25 with circuit of geiger counter.
Sale price 27/6.

Twin-twisted Lighting Flex equiva-
i«lant 1436, 12/6 per 100 yd. coil. Carriage
5.

.C., but can be operated off mains
with rectifier, 15/-, post and packing 2/-.

® Canadian Telephone Sets, although
originally tntended for use with trans-
mitters, these make excellent tele-
phones for calling over long distances
n noisy situations. Distances up to
or 4 miles (Using our versatile wire,
6 for 4 mile) can be covered using
ese sets, which contain hand genera-
tor. telephone bell. hand microphone,
morse key, indicator lamp. buzzer.
relay, etc. Sets comblete 27/6, with
full instructions, complete in carrying
case.
® Ardente Mearing Ald, normally
bargain at £7.10.0. Sale price 49/8,
plus 3/6 post and fnsurance. Need
attentlon, ditto transistorised £3,10.0.

® Switch for Electric Blanket, double

Sale price /6 per pair. pole three position, 5/-.
® P.M. Speaker, 64in, with output 039 Twin T.R.S. 37/6 per 100yd. coll. | @ packard Bell Pre-Amp, *complete
transformer, normaily = 30/-. Sale carrlage 8/6. with 6SL7 and 98D7 valves, relay,
price 12/8. . | ;@ 3029 Single T.R.S. 20/- per 100 yd. coil, %eads, Jacktsé ln[égt and oxlnput trans-
® Minidture Microphones. Dyhamic carriage 2/6. 1g§sn:gssé etc., etc., 7/6, plus 2/- post,

American, beautifully made. Sale

price 2/-.

Pilot Bulbs, 3-5 volt, 0,3 amp. 3/6 a
box of 25.

Stick Microphone, Cosmocord 3971,
normally £3.3.0. Sale price 35/-.

Windsor Cabinet and Chassis,
comprises a veneered and Dpolished
cabinet, size 14 x 17 x 6}in., and pre-
pared metz] chassis with glass dial to
fit. normally £3.15.0. Sale price 29/8,
plus5/-,

Push-Pull Transformers, input and

output. midget, potted. Sale price 5/~
bair. plus 1/6,

Transistor A, F. equivalent to red spot.
Sale price 2/6.

Bakelite Wall Switch household type
8/- doz. one way, 8/- doz. two way.

Wall Switch by Crabtree two way and
off. Sale price 1/-each.

Double pole, doubie through toggle
switch heavy duty, 10 amp. volts,
Suitable for controlling photo food
lamps. Sale price 1/9. 18/- doz.

Multi-speed_3otor with gearbox,
works on A.C. 3 D.C. mains, gives any
speed from 1 r.p.m. Sale price 1%/g,
plus 2/6 postage.

® Centre Zero meter 3iin. movement,
fiush mounting, -0-500 micro Amp.
Sale price 30/-, ptus 1/6 post.

® )Moving Coll Meter, 2tin. movement.
0-750 micro amp. Sale price 19/8.
0-30 mA., 15/~ plus 2/, ditto
micro amp. 15/-,

® Unbreakable mains leads, as fitted
to electric razors etc. Makes ideal lead
for test meters. Twin 6{t long 6d. per
lead. 5/- doz.

® Cold Cathode Vaive CV413 voltage
regulator or trigger tube, Unused,
but ex equipmenc. 2/- each.

. q ® Low Resistance Single Headphones, @ Electric brake dise type for stopping
® B8 Holder, with skirt for screening itish ce. 1 ul }
can. Normally 100, Sale price 6d. or good British make. Sale price 4/6. lathe and coil winders etc. 25/-

5/6 doz.

Metal Rectifiers, 250 v. 80-80 maA, ideal
for mains set or instrument, or to
replace that expensive valve. Sale
price 3/8.

Filament Transfermer, 6.3 v. 1} amps.,
nor;nally 8/8. Sale price 6/6, plus 1/-
post.

Filament Transformer, 6.3 v. 2 amps.,
norgaally 10/6. Sale price 6/3, plus 1/~
POSst.

Chest Microphone, excellent Ameri-
can make with adjustable mouthpiece,
6/6, plus 1/6.

Throut Microphone, 2/8, plus 1/6 post.
Ameriean Lightweight Headbhones,
type HS30. Sale price 17/68, plus 1/6
pOSt.

Regulator Resistors, slider type,
11 ohm 1&/-, 3 ohm. 12/6, 1 ohm, 2/6,
plus 2/- post.

® VCRASI7 Cathode Ray Tube IS a plug
in replacement for the VCRS7, 8/6,
carrlage and insurance 4/6,

® 10 Valve 1} metre superhet containg

valves, 8 LF. Transformers and

hundreds of uselul spares. Brand new
28/8. Carriage and insurance 10/-.

® R.F. 24 Tuning units In soiled con-
dition, but contain valves and many
usetul components. 3/8, carriage 3/6.

® 3 Wave band Coll paek for medium
short, short ex equipment, but unused

Charging Switchboard, offered at ® L.ILT. Lransformer. standard mains 9/8, plus 1/6 post.
about 1/20th of original cost. Ex govern- inpus, 3 secondaries, heavy duty
ment, contains three reverse current potted transformer In cast case, ® Rotary Switch hy Arrow, carry 15

relays. one voltmeter, one malns
ammeter, two secondary ammeters
and three variable resistors. In original
cases. Sale price £3.15.0, 1.250 watt,
£2.15.0. 550 watt, carriage 10/-.

Cine Camera, 16 mm. motorised 24 v.
for 15 frames per second. Sale price
£3.19.8, plus 3/6 carriage.

normal price 20/- Sale price 15/-, plus
3/6 post.

Suppressor Condenser, stops drill,
tc., interfering with radio or tele-
vision. Simple instructions included,
nor]ma.l price 1/6 each. Sale price 1/-
each.

Output 200-240 v. 300m amp. 35/-,

amp. A.C. 4 positions hot, off, cold, off.
Suitable hair drier, air-conditioning
plant etc., 3/6, post 1/-.

® Rotary Switeh hy Santon, suitabie
30 amp. A.C. single pole on/off. 3/6.

® Silicon crystal diodes, 8/- per doz.
® SaDpphire gramophone needles

® Bi-Metal Contact Strip for making : dard
® Dinghy Mast, tubular aluminium, thermostat, 1/9. m-‘/’}{‘am’f/;gagﬁan 78 r.p.m. type.
extends from I5in. to 9ft. Sale price ) . 12/- doz. :
® Rectifier Unit, for working D.C.
4/8, plus 1/6 postage. & A ;
instruments, motorised equipment. Please include eno-tgh for postage
® Magneto Generator (hand), a.ls us;;/g‘ etc., 'rom A.C. mains. Input 240 v, and request “Summer sale lst”,
plus 5 i

in telephones. Sale price 7/,
postage.

carriage 7/6.

for detatls of many other items.
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THE SOLDERLESS
TRANSISTOR “3”

Ideal for Camping and Holidays
as no Aerial or Earth Needed

You can easily make this set
without any soldering. our-
special solderless terminals
ensure perfect connection also
remove risk of damage 0 transis-
tors. This pockel set is a real
radio in a proper piastic cabinet,
uses proper tuning condenser,
first grade transistors and other
parts, it will receive Luxembourg
and local stations on the Broad-
cast Band.

Add on units are available to
increase volume and to bring in
long waves, if required.

Price of the basic set, 'as

llustrated, 37/6. Post and In-
surance 2/6. More details S.A.E,

SUB MINIATURE COMPONENTS
FOR TRANSISTOR SETS
% Push-pull 0.p.5%. and driver 17/9

pair (500 milliwatt), 12/6 pair (300
milliwatt),

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

*

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

Ferrite aerial with coils for med-
ium and long wave with circuit
for pocket sets 7/6.

Smallest possible electrolytics
1/9 each. 1 mid., 2 mfd.. 8 mfd.,
i0 mfd., 20 mid., 30 mfd., 50 mfd.,
100 mfd., 200 mfd.

Smallest 2 watt resistors 5d. each
all popular values.

Miniature 0.1 mfd., 1/-. 0.05, 0.01 8d.
values up to 0.005 8d. each.

Miniature slide switch 2/6.

Edgewise Volume controis. 2K.,
5K., 10K.. 20K.. all 2/6 each.

Set of 6 transistors for superhet
in original packets guaranteed.
Mullard QC44., 0C45.. C71
matched pair OC72 £2.0.0 the set.
3in. Speakers 3 ohm 18/6.
3in. Speakers 80 ohm 18/6.
2tin. Speakers 3 ohm 19/6.

Elliptical Speaker. 7° x 4%, 3 ohm
or35 ohm 18/8.

* % A A *

* % A *

PRACTICAL WIRELESS

Now THE “GOOD COMPANION”

CAR RADIO

AND PORTABLE

Largely due to the helpful criticisms
and suggestions received from purchasers
of our previous set ‘*“The Real Companion™

we have improved and now supersede

with 2 new set which we call “The Good

Companion”. We feel confident that

new set is_one of the finest of its kind
is the combined
efforts of our own technicians and of those
of several of the leading manufacturers in
the country, and the resulting set has a
performance as good as if not super‘iorh:o
t has

available. The design

those selling at £20 and more.
the eight transistor set performance.
Features include  American
R.F.  transistors and  Mullard
transistors—Q.P.P.

only 3/6.

(.Yircuit employs six transistors and two diodes, it incorporates all latest refinements, and
%ransformer-are pre-aligned so no instruments are necessary.

solder competently can make this set. The instructions are fully comprehensive with plenty of
Service 1s available in the unlikely event of your getting into difficulties.

oscillator 1.F,

illustrations.
components fully guaranteed.

Price of all
illustrated £9.19.6.

Philco
output giving 750 mW—iull

components and cabinet
Post and insurance 5/=,

187

this

this

AF.

and Long—
very fine tuning arrangement—excellent reception of difficult stations like 208-~variable
feed-back control—full tonal qualities—really superior looking cabinet size 11 x 8 x 3in.
approximately—car aerial attachment—several months operation from battery costing

coverage on Medium

Anyone who can

All

to make set as
Battery 3/6 extra.

AGENTS REQUIRED

to make up this receiver

POCKET LOUDSPEAKER TRANSISTOR RADIO
Available Again at 42/6

Read these Testimonials

D. A. Hilton, Leigh, Lancs.

“I recefved ‘Pocket 4' on Christmas
Day. I made it.upon Boxing Day and
I am very pleased with the results.
It brings in local stations and many
foreign stations including Luxem-
bourg at good strength. Iam 13
years old”.

Mr. 4. Bell, Wolverhampton.

“I am writing to express my satis-
faction at the standard of your kit
for vour Pocket 4 Transistor set and
also to state that it has come up to
my expectations in regard to per-
formance'".

Mr. R. Belt, Newcastle-on-tTyne.

“1 have built your Pocket 5 Tran-
sistor set. [ am very Pleased with it”,
Mr, F, Jackson, lekenham, Middx.

“I have built the Pocket 4 and am
more than pleased with the results'.
Mr, G, Bamford, Ramsgate.

“I find this seL_even better than
you claim it to be and most cer-
tainly up to your usual standard of
quality. I feel that nobody could
fail to build it and get results. Even
the first-time-ever novice. as your
circuit dlagrams and instructions
are so clear and precise'’.

Mr. A, J. Sinmonds, Welling, Kent,

“I purchased from you a week ago
the Pocket 4 Transistor Kit. I put it
together last night in 11 hours, on
switching on the set 1 was right on
Radio Luxembourg, I mustsay thank
you because not only has the set a

very attractive appearance, it also
behaves fantastically™.

ELECTRONIC PRECISION

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

266 London Road,
Croydon,

y
Phone: CRO 6558
Half day Wednesday

28 Stroud Green Rd.,
Finsbury Park, N.4.
Phone: ARChway 1049
Half day Thursday

GTZOOORGCOROTOSOOTIOSIORASEEEOSCOEIEHOFRREGASODCVIIQOHDNDETE

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

Circuit comprises 2 HF transistors reflexed to equal

4 stages. Permanent germanium diode and high gain
AF output stage. filtted with miniature speaker.
proper tuning condenser, volume control and in case
with handle asillustrated(lessmonogram),completely
portable, No aerial _or earth required. Pocket 4
uses 3 transistors and 1 diode. price 42/8. plus 2/6 post
and insurance. Pocket 5 uses 4 transistors and 1
diode and has feedback control, price 55/-, plus 2/6
post and insurance. Prices are for medium wave
models, long or medium versions 8/6 extra.

GOOD RESULTS EVERYWHERE

Nothing can be more disaprointing than to find that
despPite 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-
siructors who have made these sets. Send in con-
fidence. Money refunded if not up to your expectations,
SPlanﬁ free with parts. or separately 1/6. More details

CALB.

EQUIPMENT LTD.

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

42-46 Windmin Hil,
Ruislip, Middx.
Phone: RUIslip 5780
Half day Wednesday

www americanradiohistorvy com
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188 PRACTICAL WIRELESS July, 1961

BENTLEY ACOUSTIC CORPORATION LTD.

38 THALCOT ROAD, CHALK FARM, LONDORN, 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 3.30 P.M.

OA2 1776|6F6G 7/-{10D2 12/-135W4  7/6(DK32  12/-[EF50(A) 7/-KF35 B/6(PM2B  12/6| U4020 16'7| XFYI2 9/6

OoB2 17/6 |6F1 1 1713 10F1 26/6(35Z3 10/6|DK9I 6/6 |EF50(E) 5/-1KL3S 8/6|PM84  17/3| UABCB0 9/-| XFY34 1776
OZ4 S/-|6F12 4'6/10F9  11/6|3SZ4GT 6/-|DK92 9/-|EF54 5/« (KLL32 24/7\PX4 10/6 | UAF42 976 XH(1.5) 6/6
1AS 6/-16FI3  11/6/10LD3  8/6|35Z5GT 9/-|DK96  8/6|EF73  10/6{KT2 5/-[PY3l  16/7; UB4l 12/- XSG(I 5) 66
IA7GT 12/-|6FiS  I5/3(10LDI| 43 10/-|DL33 9'6 |EF30 6/-|KT33C 10/-[PY32 12/6| UBC4l 8/6]| Y63 776
1C5 126 |6F23 1076 I5/11|50C5 10/-|DL66 1776 |EF8S 6'-1KT36 29/18PY80 76| UBC8! 11'4|Z63 716
1Dé6 10/6/6F32  10/6|10P13  15!/-150CD6G DLé68  15/-/EFB6  10/6|KT4l  23/3|PY8I 8/61 UBFBO  9/-| Z66 1716
1G6 1716 |6F33 7'6(10P14 193 36/6,DL72  15/-|EF89 §/-|KT44  1276|PY82 7.1 UBF89 9/6| 277 46
IHSGT 107616Gé6 6/6|12A6 5/-/S0L6GT 9/6/DL92 7!-\EF9I 4'6|KT61  12/6|PY83 8/6 UBL2l 23/3| 2719 6
1L4 376 6H6 3-112AC6 1573|53KU 1971 [DL94 76 EF92 4/6 | KT63 71-|PY88  (3/3| UCC84 14/7

ILDS 5/-1615 5/-112ADé 17'3|77 8/-1DL96 816 ,EF97 13/3|KTé6 157-1PZ30 19/11| UCC8BS 9/-| Transistérs
ILNS 5/-16J6 5/6|12AE6 13711(78 6'6DM70 7/6|EF98 13/3|KT88  24/-|QP2) 7t-1 UCF80 16/7 | and diodes
INSGT [0/61617G 6/-|12AH7  8/-180 9/-(EBOF  20/-|EFI83 18/7|KTW6l 6/6/QP25 1476 | UCH2I 23'3| CGIC 7/6
IRS 6/6|617GT 1076|12AH8 127683 I57-{EB3F  37/6{EFI84 18/7|KTWe62 7/6/ QSI50/15 UCH42 976 | CG4E  7/6
154 9/-16K7G 5.1 12AT6 7/6|85A2  25/-|EAS50 2/-|EK32 8/6|KTwé3 6/6 1076 | UCH8I 976 | CG6E 716
1S5 6/- 6K7GT 6/-|12AT7  6/-|150B2 15/-|EA76 976 [EL32 5/-|KTZ4l 8/-|RI2 9/-1 UCLB2 11/6| CG7E 716
1T4 316 |6KBGT 10/6|12AU6 23/3]161 10/6 [EABC80 9/-|EL33  12/6|KTZ63 7/6|RI8 14/-1 UCLB3 19/3| CGIOE 776
1ys 6/-16K8G  6/6[12AU7  6/6]185BT 33/2|EAC9| 4/6|EL34 15/-1L63 6/-1R19 19711 | UF4I 9/-| CGI2E 76
2P 26/6|6K25 19/11112AV6 12/81304 10'6 [EAF42  9/-|EL38  26/6/MHL4 7/6{RGI1/240A UF42 [2/6 | GD3, 4, 5,
2X2 4/6|6L1 23/3|12AX7 76305 10/6 |[EB34 2/6|EL4I 9/« IMHLD6 12/6| - 45/-| UFB0 1076 6,8 4-
3A% &/-|6L6G 8/-| 12BA6  8/-|807 76| EBA4I 8/6|EL42 1076 ML4 8/6| RK34 716 | UF8S 9/-| OA70  4/-
3AS 10/6|6L6M 96| 12BE6 §1-1956 3/-(FBIt 4/- EL8I 16/7|MS4B  23/3|S130 22/6 | UF86 17711 | OA73 4/-
387 12/6|6L7GT  7/6|12BH7 21'3| 1821 16/7|EBC3  23/3|EL83 19/11(MUI2/14 8/-|SP4(7) 14/6 | UF89 9/-| OA79  4l-
3D6 5/-16L18 13/-112E1 30/-{4033L 12/6|EBC33  5/-|EL84 7'6|N37 23/3|SP4I 316 | UL4! 9/-1 OA8I 4/
3Q4 71616L19  23/3|12J5GT 4/6/S763  12/6|EBC41 8/6|EL8S 13711 (N78 19/11|SP42 1216 | UL44 26/6 | OAS86 6/
3Q5GT 9/6|6LD3 8/6(12)7GT 9/6]7193 5/-{EBC8I  8/-]EL86  17/3|NI08 23'3|SPsl 36| UL46  14/6 | OA9I 5.
354 7/-16LD20 I5/11|12KS 17/11{7475 7/6 EBFB0  9/-|EL9I 5/-IN308 20/7|SU25 26/6 | UL84 8/6 | OA95 5/.
3v4 7/616N7 8/-112K7GT 5/619002 5/6/EBF83 13/11|EL95  10/6[N339  I5/-[SU6! 9/ UM4  17/3| OA210 25/-
SR4GY 17/6{6P25  12/6|12K8GT 14/-|AC/PEN EBF89  9/6|EL820 18/7|Psl 3/6|T4! 9/-1UM34  17/3| OA211 40/-
SU4G  6/6|6P26 19/11|12Q7GT 5/-| 5-pin 23/3/EBL2] 23/3|EL822 25/-|PABCS80 TDD4 12/6{ UM80 15/3|0OCl6 54/-
SV4G  10/-|6P28  26/6|12SA7  8/6| 7-pin 15/-|EBL3l 23/3|EM34 9/6 13/11|TH4!  26/6| URIC 18/7|OCI9 54/-

5Y3° 6/6(6Q7G  6/6|12SC7  8/6 AC2PEN/ EC52 S/6(EM71  23/3/PCC84 8/-|TH233 3372| UU6 19711 {0OC23 87/
523 12/6 [6Q7GT 1/-1125G7  7/-| DD 12/6|EC54 6/-|EM8O 9/-|PCC85 9/6| TH232i 20/-| UU7 16/7| OC26 44/
5Z4G 9/-16R7G  10/-1128H7  8/6 AC6PEN 7/6 EC70  12/6|EMS8I 9/-1PCC88 18/-| TP22 I5/-1UU8  26/6}1 OC28 25/-
6A7 1076|6SA7GT 8/6|12817 8/6|AC/TP 33/2{EC92 (3/3/EM84 [0/6/PCC89 [1/6|TP25 157/-1 UU9 7161 OC35 48/-
6A8 9!-6SC7 7'6(125K7  6/-|ATP4 5-1ECC32 5/6|/EM85 17/3|PCF80  8/-|TP2620 33/2| UYIN 8/7 1 OC44 26/~
6AC7 4/-16SG7GT 8/-1125Q7 11/6]AZI 18/7|ECC33 8/6|EN31  37/-|PCF82 10/6{TY86F 13/3IUY2] 16/7|OC45 23/-
6AGS5 5/6|6SH7GT 8/-{12SR7  8/6(AZ3l 10/-1ECC34 24/7|EY5I 9/-{PCF84 16/7|UI2/14 B/6| WY4I 76| OC65 2216
6AG7  716|6S)7GT 8/-112Y4  10/6|AZ41 13/11(ECC35 8/6/EY83 16/7\PCF86 I5/-[UI6 107-f UY85 7/-| OCé6  25/-
6AKS 8/-165K7GT 6/-11457 27/10|B36 15/ |ECC40 23/3|EY84 14/-1PCL82 10/-1U418/20 86| VMP4G [5/-| OC70 14/
6ALs 4/465L7GT 6/6|195AQ5 10/6|BL63 ! 716|ECCBI ~ 6/-|EY86 9/-1PCL83 10/6/UI9 36/-| VMS4B 15/-| OC71 |4/
6AMSE  4/6(6SN7GT 5/6|19H| 10/-1CI 1216 |[ECCB2 6/6|EZ35 6/-[PCL84 12/6|U22 8/a| VP2 12/61 OC72  17/-
6AQS5  7/6(65Q7GT 9/-|20Di 15/3:1CIC 12/6|ECCB3  7/6{EZ40 7/-|PCL8S 16/7(U24 29710 VP4 15/-1 OC73  20/-
6AT6 7/-16SS7GT 8/-|20F2  26/6|/CBL| 26/6|ECCB4 9/-|EZ4) 7/-/PENA4 23/3|U25 17711 | VP2B 14/6  OC75 I5/-
6ALI6  10/-16U4GT 12/6(20L1 26/6(CBL31 23/3(ECC85 8/6/EZ80 7/-|PENB4 26/6|U26 107-1 VP4B  23/3| OC77 2I/-

6AVS  12/8|6USG  7/6|20P)  26/6|CCH35 23/3|ECCB8 18/-(EZ8! 7/-|PEN4DD u3i 9/6| VPI3C 7.1 0C78 7/-
688 5/-16U7G  8/6|20P3  23/3|CKS06 6/6|ECC9I 5/6(FC4 15/- 26/6|U33 26/6 | VP23 6/6 | OC81 18/-
6BAG 716|6V6G 71-120P4  26/6(CL33  19/3|ECF80 10/6|FW4/S500 8/6 PEN25 4/6{U35 26/6§ VP4l 6/-| OCI170 35/-
6B 6/-|6V6GTG 8/-|20PS  23/3|CV63 1076 |[ECFB2 10/6|FW4/800 8/6 PEN4ODD |U37 26/6 | VRIOS  8/-| OC200 54/-
6BGEG 23/3|6X4 5/-|25A6G 1076 (CYI 18/7 [ECF86 19/81|GUS0 276 25/-1U43 9/-f VRISO T7/6| OC203 58/-
6BH6 8-|6XSGT  6/-125L6GT 10/-/CY3l  1l/-|[ECH3 26/6{GZ30 9/-|PEN44 2676/ U4S 9/-| VI6IA  5/-| Ty 40/
6BJ6 6/-16/30L2 10/-i25YSG 10/-|DI 3/-|ECH2| 23/3|GZ32 10/-|PEN45 19/6{US0 6/6 | VTS0l  57-{TJ2 45/
6BQ7A I5/-|7A7 12/6/2524G  9'6|DI5 10/6 [ECH35 6/6(GZ33 [9/11|PEN4SDD us2 6/6 | W76 561 TJ3 50/-
6BR7  23/3|7B6 2113|2525 9/6|D63 5/-|ECH42 9/-|GZ34 14/- 2676/ US4 19/11 | WBIM  6/- | TPI 40/-
6BS7 25/-17B7 8/6|2526G [0/-| D77 4/-/ECH81 9/-[|GZ37 19/11|PEN46 7/6(U76 6/-|WI07 18/7|TP2 40/-
6BW6  816|7CS 8/-127SU 19/11|DAC32 1076 ECHB3 I3/11|H63 12/6 PEN383 23/3| U78 5l-| w729 197811 TSI 10/-
6BW7 6/-17C6 8/-128D7 7/-IDAF9I 6/-ECL8O 9/-|HABCS80 PEN4S3DD (U107 16/71 X24M  24!/7 | TS2 1276
6BX6 6/-(7H7 Ll-130CI 8/-IDAF96 8/6|ECLB2 1076 1376 3312{UI91  16/7| X4] I15/-| TS3 15/
6C4 5/.17R7 12/6|30F5 6/-\DD41 13/11 (ECL83 19/3jHL2 7/6 [PEN/DD U201 167 X6I(C) 12/6 | TS4 24/~
6CS 616|757 $/6{30FLL  10/-[DET25 7/6|ECLB6 16/7|HL23 I5/3] 4020 33/2|U2sI 14/-| X63 9/- v30/|OP28'6
6C6 6/6(7V7 8/6(30L1 8/-|DF33  10/6|EF9 23/3|HL23DD 7/6|PL33  19/3|U281 19/11 ]| X65 1216 23/

6C9 13/617Y4 7'6130LI5 F1/6]DF66  15/- EF22 14/-|HL41DD PL36 121-|U282 2217 X&6 1276 XAI02 26/-
6CI10 9/-18D2 3/6)30P4 12/-1DF91 3/6|EF36 4/. 19/3(PL38  26/6(U301 2373 X76M  14/-| XAI03 I5/.
6CD6G 36/6 8D3 46/30P12  7/6!DF96 8/6 {EF37A  8/-|HL42DD PL8I 10/6| U329  14/-| X78 23/31 XA104 18/-
6CH6  9/-|9BW6 15/3130PLI 10/6|DF97 9/-EF39 5/6 19/3(PLS2 7/6|U339  16/7| X79 23/3| XB102 10/-

6D& 6/6 9D2 4/-|130PL13 16/6|DH63  6/6|EF40 15/-\HN309 24/7(PL83 9/-|1U403 1677 X109  17/3| XBIO3 14/-

6ES 12/6|10CI 13/-135A5  21/3|DH76 S/-|EF4L 9/-|HVR2  20/-|PL84 12/8| U404 8/6 | XD(1.5) &/6¢| XBi04 10/-

6F1°  26/6/10C2  26/6135L6GT 9/6|DH77 7i-|EF42 10/6|HVR2A  6/-|PL820 18/7|U8B01 29710 | XFGI  18/-| XCI0l 16/~

RADIO BOOKS. MULLARD AMPLIFIER MANUAL 9/6d. MULLARD TRANSISTOR MANUAL 13/6d. BRIMAR VALVE
MANUAL 7/-, ALL POST FREE.

VIOLUME CONTROLS METAL RECTIFIERS Full List with ratings free for S.A.E.
All-.with Long Spindie and | DRMIB 13/- | RM-I 5/3 | 14A86 17/6 | 14BI130 35/- [ 14RA §-2-8-3 21/ I18RA [-1-16-1 &/6
Doubletpole Switch, 4/6 each. | DRM2B 156 | RM-2 7/6 | 14A97 25/- | 14B26l - H6 (FC31 (FC116)

DRM3B 15/6 | RM-3 719 | 14A100 27/- | 14RA 1-2-8-2 [7/6 | 16RD 2-2-8-1 12/- | 18RA 1-2-8-1 1=

10K 25K 50K 100K | w77~ g1r. | RMit 140 | 14A124 28| (FCIOD) I6RE 2-1-8-1  8/6 | ISRD 2-2-8-1 I5/-

tmg $mg |Imeg 2mez | RMO 7/t | RM-5 1976 | [4A163 38/~ | 16RC I-I-16-1 8/6 | ISRA I-1-8-1 416 | (FCi24)

JUST OUT. MIDGET SILICON RECTIFIERS. OUTPUT 120 VOLTS AT 4 AMP. TWO IN SERIES GIVE 240 VOLTS
T ; AMP. NO LARGER THAN A RESISTOR. 10/6 EACH.

Standard Can ELECTROLYTIC CONDENSERS Wire-ended tubular 8 x 8 mfd., 450 v. 3/
16 x 8 x 8 mfd., 500 v. 4/- | 60 x 250 mfd., 275 v. 9/6 | 200 mfd., 275 v. 4- | 8mid., 450 v, 1’9 | 16 x 16 mid., 450 v.  4/-
32x 32 mifd., 450 v. 5/9 | 100x400 mid., 275 v. 12/6 16 mfd., 450 v. 29 | 32 x 32 mfd., 350 v. 4fa
64 x 120 mid., 350 v. 8/3 | 100 mid., 275 v. 3/~ | 100%x200 mfd., 275 v. 9/6 | 32 mfd., 450 v, 39 8x 16 mid., 450 v, 39

Posthackmg Charge éd. per item. Orders over £3 post free C.0.D. 2/6 extra. Full List, with Terms of Buslness, éd.
Any parcel insured against damage in transit for only 6d. extra. Shop Hours 8.30-5.30. Early Closing Saturday.
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EASY TERMS
AVAILABLE
EXCEPTING

AUTO-CHANGES

10, SIGNAL GENERATORS. Cash £4.19.6 or 25/- deposit and 4 monthly
payments of 2148, P. & P. 5/-. Coverage 120 kc/a to 84 Mc/s. Case
10'x 64 x 44in. Size of scale 61 x 3fin. 2 valves and rectifier. A.C. mains
230-250 v. Internal modulation of 400 c.p.s. to a depth of 30 per cent,
modulated or unmodulated R.F. output coutinuously variable 100 millivoits.
C.W. aud mod. switch variable A.F, output and woving coil output meter.
Accuracy + 2 per cent.

BATTERY RECORD PLAYER AND AMPLIFIER. 45 rp.m. "Btar”
motor “Avos’ crystal pick-up, 3 transistor push-pull ampliier complete
with transistors. Output 300 milliwatts, 49/6, P. & P. 3/6.

11

jrd

-
>

2, 8.watt PUSH-PULL 5 VALVE AMPLIFIER. A.C. mains 200-250
Bize 10} x 6} x 2§in. 5 valves. For use with all makes and type of pick-up
aud mike. Negative feed hack. Two inputs, mike and gram. aud controls
for same. Beparate controls for Bass and Treble lift. Response flat trom
40 cycles to 15 kefs, + 2 db; 4 db down to 20 kejs. Output 8 watts at 5 per
cent total distortion. Noise level 46 db down all hun, Ontput transformer
tapped for 3 and 15 ohms speech colls. Nor use with Ste. or L. P. records,
smusical instruments such as guitars, ete. Buitable for small halls, £3.19.6,
P. & P. 6/5. Crystal mike to suit 15/-, P. & P. /6. 8in. P.M. 8peaker to
suit 12/6, B. & P, 1/6.

13. B.S.R. MOMARCH UAS WITH FUL-FI HEAD, 4-speed, piays 10 records
1%n., 10in.. or 7in. at 16. 33, 45 or 78 r.p.m. lutermixes 7in., 10in. and
12in. records of the same speed. Has manual play position; colour, brown.
Dimensions 12} x 103in. Space required above baseboard 4%in., betow
baseboard 23in. Fitted with Ful-Fi turpover crystal head. £6.19.6, P. & P. 5/-
With Sterec Head £7.19.8, P. & P. §/-.

14. TRANSISTOR TESTER. For both P.N.P. and N.P.N. transistors incorporat-
ing moving coil meter. In metal case, size 4} x 3% x 1}in. Scale marked in
gain and leakage. 19/6, P. & P. 2/6.

15. PUSH-PULL OUTPUT STAGE inclusive of transistors with input and
output transormers to match 3 ohrms speech coil, suitable for use with the
POCKET RADIO. Kit of parts, including transistors. 18/6, P. & P. 1/8.
Wiriug diagram 1/6, free with kit.

16. PORTABLE AMPLIFIER. On printed circuit for A.C. Mains 200/250 v.

8ize 4 x 3iL. with tone and volume coutrol. Valves: ECL82 and EZ80.
39/6, P. & P. 2/6.

RADIO & T.V. COMPONENTS

(Acton) "LTOL

PRACTICAL WIRELESS

o

=

2

&

9. SIGNAL GENERATORS.

. OSCILLOSCOPE for

. WOLSEY 3-ELEMENT FOLDED DIPOLE.

. 3-TRANSISTOR POCKET RADIO with MINJATURE SPEAKER, FERRITE

ROD, and 2 GERMANIUM DIODES. The only 3 transistor radio available at
the price. Buiid it in 1 eveningl Tunabie over M/L waves. Comypicte with
easy-to-tollow instructions and all components (less batteries obtainable
anywhere 10d.). 27/6. P. & P, 2/.. (All parts avaiiable separately.)
3-TRANSISTOR SUPER POCKET RADIO with MINIATURE SPEAKER. Plus
Germanium Diode and Printed Circuit. S8ize 3} x 4 x {in. Ferrite Rod
Aeriai. Two Buriace Barrier Transistors and one Audio. Tunable over
wedium and long waves. To build yoursell 39/6, P. & P. 1/6. Circuit
diagram 1/6, iree with kit. All partz of items 1 and 2 sold separately.

D.C. and A.C. APPLICATIONS. A high gain,
extremely stable dlfferential Y-awmplifier (30 mV/C.M.), Provide ample
sensitivity with A.C. or D.C. inputs. Especlally suitable for measurements ol
iransistor operating fiti where i of D.C. levels|is of para-
mount jmportance. Push-pull X amplifier; Fty-back suppression; Internal
Tie-base Sean Waveformu available for external use; pulse output available
for checking TV line O/P Transformers. ete. Provifion for external—i/P
and CRT Brightness Modulation. A.C. mains 200/250 v. £15.15.0, P. & P,
718 or 80/- deposit, pins P. & P. 7/6 and 12 mouthly payments of 26/8,
FULL 12 MONTHS GUARANTEE INCLUDING VALVER and TUBE.
A.C/D.C. POCKET MULTI-METER KIT. 2in. moving coil meter, scale
calibrated in A.C./D.C. volts, ohms and nriiliatups. Voltage range A.C./D.C.
0-50, 0-100, 0-250, 0-300. Milliamps 0-10, 0-100. Ohms range 0-10.000,
Front panel, range switch. wirewound pot (for ohms zero setting), toggle
switch, resistor and rectifier. 18/6, P. & P. 1/§. Wirlng diagram 1J-, iree
with Kkit.

. CHANNEL TUNER. Will tune to all Band 1 and Band ITI stations. Complete

with P.C.C.84 and P.C.F.80 valves (in series) L.F. 13-19 or 34-38. Can be
modified as an aerlal converter (instructions supplied;. 32/6, plus 3/6 P. & P.
HEATER TRANSFORMER to suit above, 200-250 v., 6/-, pius 1/8 P. & P.
MAINS TRANSFORMERS. All with tapped primaries, 200-250 volts, 0-160
180, 200 v., 60 mA, 6.3 v. 2 amps, 10/6. 1350-0~350 v., 70 mA, 6.3 v. 1
amp, 6.3 v. 2 amp, 10/68. 250-250 v. 70 m4, 6.3 v. 2 amp, 10/8. P. & P. 3/-.
1.T.V. Aerial less mounting
bracket for external use, complete with 12 yds. of coaxisl cable, 15/~
P. & P. 3/6.

Cash £6.19.8 or 25/- deposit and 6 montbly
payments of 21/8, P. & P. 5/-. Coverage 100 ke/s to 100 Me/s on fundae
mentais and 100 Me/s to 200 Mc/s on harmonics. Case 10 x 61 x 5iin.
Three miniature valves and Metal Rectifier. A.C. mains 200/260 v. Inters
nal modulation of 400 c.p.s. to a depth of 30 per cent, Modulated or
unmodulated R.F. output contiouousty variable 100 millivolts, C.W,
and mod. switch, variable A.F. output. Magic ey2 as output indicator.
Accuracy 4 2 per ceut.

SATISFACTION
GUARANTEED |
OR

MONEY
REFUNDED

238 HIGH STREET, ACTON,
LONDON, WJ3. '

ALL ENQUIRIES S.A.E.
GOODS NOT DISPATCHED QUTSIDE UK,
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CO. LTD.

MERTON,
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MONAURAL AMPLIFIER KIT
This comprises a complete kit of parts (in-
cluding UCL82 valve) to build a quality
3W amplifier, size 7 x 3} x 64in. Efficient
Circuit with volume and tone controls.
Everything supplied including mains and
O.P. transformers, metal rect., knobs, etc.
aonLchmprehenswe instructions.
Post and packing
39/6 476 extra.
5in. loudspeaker (3Q}) to suit, 1476 extra.
Alf parts sold separately.

A.M. RADIOGRAM CHASSIS
A modern chassis by a famous maker. Size
154 x 7 x 6%in. high, incorporating fully
delayed AVC and neg-feed back. Valves
ECHS8I1, EF89, EBC8I, EL84, EZ81. Attrac-
tive brown and gold dial with matching
knobs. Controls—w/change (L.M.S. and
gram), tone, tuning cf vol. on/off.
Complete with O.P. trans valves, knobs,

etc. £9.|9.6 plus 476 P. & P.
F.M. TUNER HEAD

Made by famous manufacturer.

88-100

P?{/SCE) Non-drift. Uses ECCBS valve
) -
less valve) |4/6 plus | 6 P. & P.

ECC8S5 valve 8/6 extra.
RECORD GHANGERS

Write for our new super list of Tape
Deck< and Changers

Monarch UAS 4- spd a/changer £6.19. 6
TUB 4-spd. single piayar less P.U. £2.10. 0
UAI4 Stereo Changer £9.5. 0
NOTE; Any of our Mono Playars with Stereo
Carmdge and Fittings, 16/« extra. Carriage

" and ins. on each of above 5/- extra.

TAPE DECKS
LATEST B.S.R. MONARDECK (single
speed) 33in. per sec., simple control, uses
53in. spools ... £7.5. 0

plus 5/6 carr. and ins. (tapes extra).
TRUVOX MARK it TAPE DECK. New and
B0 X e e R e e g R B £10.6. 6
Plus 6/~ carr. and ins. {tapes extra),

GRAM AND TAPE EQUIPMENT BARGAINS

HI/FI STEREO/MONAURAL

AMPLIFIER
A S valve HI/FI amplifier with switched
stereo/monaural opegfation. Qutput 3
watts per channel, provision for bass and
treble speakers on each. Volume and tone
controis fitted both channels. All housed
in stylish blue/grey metal case, with gold

finished knob. lus 4/6
a'rrl‘:l::immr::gss. £9‘|9'6 gui P.

READY BUILT AMPLIFIER
A 3-valve amplifier (ex-relay unit).
Comprising 10F3 RF amp, I10PI4 Audio
amp (3W) and U404 rect. Inputs for
AC/DC mains, 6 preset channels and
crystal P.U. Complete in attractive brown
and cream bakelite case, with 8in. 15Q
speaker fitted. Ideal gram, guirar,
amplifier, etc. ONLY" 2'/_ Plus  6/6

P. & P.

THE WORLD FAMOUS E.m.I
ANGEL TRANSCRIPTION P.U.
(Model 17A)

A Pick-up for the connoisseur orlgmally
priced at £17.10.0. The last remaining few

offered at £4.Io.o FP’!us& 5;4

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

Helvy Biin. metal turntable. Low flutter
pertormance, 200/250 v. shaded motor
with tap at 80 v. for amplifier valve
filament if required. Turnover LP/78 head.

89/6 COMPLETE Plus 4/6 P. & P,

E.M.l 4SPEED STEREO PLAYER
To suit our stereo ampliiers

Plus 5/- carr. £6.12.6

SWITCHED ATTENUATOR
Audio to V.H:F. in four steps of 20 dB

83£2P?{BC‘:ED to 300 Mc/s. gost %S.IO.OA
{ | | =
£2.19.6 Fu U

- features,

SUPER STEREO KIT

A kit of ready-built units only requiring
interconnection. Comprising two midget
3W amplifiers, push button switch, trans-
tormer, control unit (bass. treble and
vol.}, power pack, one speaker (second
speaker 14/6 extra), indicator iight, valves
(ECL82, EZ80 range), and comprehensive
instruccions. 59/ plus 6’6

SUPERHET CHASSIS
Modern AC/DC chassis with printed
cct. and ferrite rod aerial. Although not
completely built, the mam components
are mounted. L. wave coverage.
4 valves (UBF89, UCL83 UCHSI, UY8s).
Everything supplied mcludmg dial Imobls.
etc., and simpie pius 376

£4.19.6 55 3¢

instructions.

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 twize the price!

% F.M. Tuning Head by famous maker.
Y% Guaranteed Non-drift. 9 Permeability
Tuning. % Frequency coverage 88-100
Mc/s. 4 OAB| Balanced Diode Output.
% Two I.F. Stages and Discriminator.
“% E.M.84 Magic Eye. % Sell powered,
using a good quality mains transformer
and valve rectifier. Y Valves used ECC85,
two RF80's, EM84 (Magic Eye) and EZ80
(rectifier). ¢ Fully drilled chassis.
Y% Everything supplied, down to the last
nut and boit. Y% Size of completed tuner
8 x 6 x S4in. % All parts sold separarely.

Plus 876
. . P.P. & ins.
Circuit diagram and illustrations, ~1/6,
post free.

STEREOPHONIC AMPLIFIER

Complete with 2 Speakers
A compact amplifier embodying the latest
giving good reproduction and
ample volume. Complete with valves
(ECL82, ECL82, EZBO). panel, knobs, etc.,

and two 3() matched speakers.

MIDGET I.F. TRANS 4 20,000 VALVES WIRE WOUND POTS £5.10 Plus 4/6
COILS i stock 12 Wilre wound Colvern . e P. & P.

A Pair of midget 465 kc/s I.F. SEND FOR YOUR Pots—ali dlﬂerent

transformers, plus LW and MW REQUIREMENTS | values. $ 10/9 TRANSISTOR

coils.  PRICE 10l per set. BARGAINS

P. & P. 119 COSSOR C.R.T. SNIP

Set of LF. transformers for tran-
sistor superhet. 12/6. P. & P, 119,

ALL FIRST GRADE

CONDENSER /RESISTOR

PARCEL
50 mixed P.F. Condensers and

108K 10-inch. New and boxed. 15/-, plus 6/- P. & P. oc7l

75K ‘10-inch. New and boxed. I5/-, plus 6/- P. & P, } S¢cyp i

JON TRAP MAGNETS OC72 Matched Pair 25/-
R 12 QC45 Green Spot 157~

To suit the above, 2/9 each. P. & P. 3d. OC45 Blue Spot . Y.

MAZDA CRM 172—Not a Regun. Picture tested— § OC44 .......... 15/6

12 months' Guarantee. £3.17.6. 1216 P. & P. OA4I Diode ... 36

50 mixed Resistors. An assort-
ment of useful values. All
popular sizes—all new-—a must
for the servuceman and con-
structor. P &P

NLY Io/

CYLDON 12 CHANNEL
TURRET TUNERS
New purchase offered at still
lower price I.F. 33-38 Mc/s.
Complete with PCCB4 and
PCF80 valves and 8 sets of

34 x 3 x l4in.).

PAIR OF MOTORS
Two miniature motors {each
Can be run
in parallel from tI5 v. A.C.
or in series from 200/250 v,

Postage on all above 6d

SPECIAL OFFER

DON'T MISS THIS
MULLARD O.C.76
MATCHED PAIR s
Post and packing 6d

ConIsto9r 5' Band IIChar;\Tels A.C. Ideal tape motors,

and 8, 9, 10 Band I1l. New ['models, etc.

1/6 H.P. MOTOR and unused. Value over £7. or! pair G.E.C. FIRST GRADE
140 vaits Goprox 16 HP) | OURPRICE. 3 16 35/-perea s TRANSISTORS
Series wound, 220/250 voit 50 | post paid ) "1 Set comprising one 874 mixer,

&ycle motor. Off load 14,000
rev/min. on load 8,500 rev/min.

Ideal small saw, sewing machine, THE

FOR-FULL DETAILS AND ILLUSTRATIONS OF
IN THIS ADVERTISEMENT, SEE

ITEMS
MAY ISSUE, PAGES 3, 4, 5 and 6

two 873 I.F’s, one GETII4
driver. two GETII3 matched
output and one diode.

£1.18.6

etc., post free. 30/_
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aoaee e TECHNICAL
CHErrywood 3985/6 ;
LONDON, S.W.19 o  TRAINING
VALVE BARGAINS .
NEW % BOXED <+ GUARANTEED % ® - d.
PROMPT DESPATCH Y POST 6d. PER ® ln ra lO
VALVE EXTRA @
scmoug, et o e attn g5 om0 e | o el d
e TN B Y v B e felevision an
ACSPEN HA3 8/3 | UB01 28/- | 6AM5 11/9 | 10p13 18/6
DD  25/9 | HL23DD 8/- | UABCS0 9/8 | 6AM8  4/8
ACSPEN 6/ | HL22  6/- | UAF42 8/9 | 6AQ5  7/- 1?1’“ 18/- L [
e e, i ol ke o}, electronices

Azl 9/3 | K4ON 8/6 | UCCs4 10/- | 6BSG  3/8
AZ31 11/2 | KF35 8/- | UCC85 10/6 | 6BA6 7/~ | 12AT7  7/-
B3G  14/- | KK32 20/6 | UCF80 15/6 | 6BEG  7/6 | 19AU6 %/6
CBL31 22/0 | KLL32 8/- | UCH42 9/9 | 6BGSG 22/- Pt
CCH35 22/9 | KT2  4/6 | UCusl /8 |6BHe 8/6 (12aU7 %/
CLi  11/9 | KT24 4/6 | UCLS2 15/6 | 6BJ6  8/6 | 12AX7 7/68
CL3z 18/- | KT32 93 | UCL83 11/6 | 6BR7 11/0| 12BA8 8/8
CY3l lg;g KT3iC 8/- |UP4l 8/6 | 6BWS 8/6 | 12BEG 8/8
CcV73 3 i
C36a 8- | KT35 10/38 | UF8Y  8/8 | 6C4 3/8 [ 12E1  32/8
DAF96 8/3 | KTl 9/6 | UL4l  9/6 ggac'r 2/- 12He  8/3
5C6

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

EXAMINATION COURSES FOR:—

DM70  7/- | MH41l  6/6 | UY21 11/8 | 6F8M  7/- | 128H7 5/8 . .
DN4L 1?53 LA lg;- oyl g//é I }g;. Lsiy g;g C. & G. Radio and C. & G. ,Radlo
EA50 N - 6F - | 128K7 iei H

EABCS0 8/6 | MSP4/5 7/~ | VP130 3/3 |6F15 13/ 128N7 78 TV Servicing Certificate Amateurs Ex?m'
EAF42 9/6 | MBP4/7 %/- | VP23  6/- | 8F17 11/9 | 128L7GT (R.T.E.B.) {Amateurs’ Transmitting
EBas 1/9 | MVS/PEN | VP4l  8/- | 6F38 18/ 14/- Licence)

EB41  8/- 9/3 | VP133 14/ [6H6 2/3 | 128Q7 /-

EBC33 6/3 | MX40 18/- | VR22(PM 6H6GT 2/3 | 1487 '15/9
EBC41 8/9 | N37 18/8 24) 2/9 | 6J5GT 4/8 | 15D2 3
EBF80 9/- | N78 —i18/8 | VR105/30 6J5M 6/~ | 19AQ5 9/-

N339 718 | 6o 5/8 | 14BGHG 3/~
EBLCl 22/- | OZ4 5/- | VR116 3/9 |6JiG 8/- | 20D1 57-
EBL31 22/- | P81 3/3 | VR16U/30 8J7TM §/8 | 2082 25/-
EC3 7/- | 6KiG  3/9 | 2onul  25/-
FCC81  7/6 | PCF80 9/~ | VU1204 3/3 | 6K7M  6/3 | 20P1  25/-
ECC82 /- | PCF82 11/8 | VU39(MU 6K8G - | 20P3  22/-
ECC83  8/8 | PCL&2 11/6 12/14) 8/8 | 6KBGT 8/6 | 20P4+  25/-
ECCA4 9/3 | PCLE3 13/6 | VU1l 2/3 | 6J7GT 5/6 | 20P5
ECC85 9/- { PL38 16/8 | W2l /9 | 6KBGT 9/9 | 26A4G  8/9
BCF80 11/3 | PL36 14/6 | Wis 7/- | 6K25 18/8 | 95L6GT 8/6
ECrs2 12/3 | PL81 11/9 ( W77 8/- | 8L} 14/8 | 2524 8/-

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.

o 2 1 35
EF50 3/9 | PEN25 5/6 | 1C5GT 11/9 | 63J7 8- | 25Y5 9/3
EF508YL PEN45 6/6 | 1D5 11/9 | 68K7 5/8 | 35wWw4  9/-
8/6 | PEN38322/- | 1D6 11/8 | 6SL7GT 7/6 | 35Z4GT 7/6
EF84 5/6 | PEN220A JH5GT 10/- | 68N7GT 7/9 | 42 76
L 114 6/- | 68Q7 8/- | 35Z3 15/8

for FREE book on

EF55 /3 3/9 o .
EFse  7/- | PEN45DD |1LD5  3/- | 6U4GT 11/3 | 3545GT _8/8 io. and ils of 1.C.S. Co s
Evas 70 95/~ | 185 919 | 8U3/6GS Shee 1018 careers in Radio, full details other urse:
%{;gg 15//& ;51;121\; lg;g g{: g//a — lgf- 30CDRG r - - — _N_I:—c_o _R?S:O_N— E._.N.ZE_ 1
. 5 5 / L
Bitlg |G 48 118 B0 b ey g PNTERMATIONER SSUSTIONE 1
91(BVA) . 1T, 5 5 73 109
8/8 | 8P4l 2/8 | 2026  1/3 | 6V6GT 7/3 |77 -
E132  4/3 |8P6L  2/9 | 2p 950 | 6X4 - |80 8- | (Dept. 171), Intertext House, Parkgate Road, l
EL33 13/- | SP4/5  9/9 | 2X2 4/- | 6X8G  8/8 | 149BT 3/38 i London S.W.IL. I
EL38 24/8 | 8P4/7  8/8 | 3A4 6/6 | 6X5GT 6/8 | 185BT 30/-
EI4l 9/8 T4l 22/ | 3A8GT 5/ |6/30L2 11/9 { 210DDT 4/3 . I 1
EL42 /8 | TDD1 3D6 4/8 | 7B6 9/9 | 210VPT 3/3 Please send book.on
EL81 15/8 | TH233 17/6 | 3Q4 7/8 | 1B7 /- |83 8/9 i |
B g ger g we Nape e
RM84 o - | 384 - 309 /
EM80 /3 |Ulo  9/9 |3v4 8. [iC6 76 [304  9/9 | (Block Lecters Please) I
EM8L  9/8 | U14 8/- | 4D1 2/9 | 706 12/6 | 305 9/9 |
EY51 9/3 (U8 18 [5R4GY 9/ [TH7  8/8 | 305 9/9 | Add
EYs86 93 | U17 11/8 [ 5U4G  6/3 | 7Q7 8/8 | 807 8- | ress |
EZ40 /- | u22 76 | 6va  10/9 | 787 9/- | 954 1/9
Ez4l 7/ |U25  13/- | 5YSG 7/6 [7Y4 8/- | 955 3/9 1 |
EZso 6/6 |U26 11/9 |6Y3GT 7/6 {8D2  2/8 | 956 3/3
B S IV - |Saw  oje |jox 1l |so0s o | 1
EZ90 - | U4 - 10 - ;
E1148 1/9 {Us0 76 | 6A7  10/8 | 10C2 16/9 | 9004 b/ Oceupation - 7.6l

FC13 8- | U76 718 | 6ABG  8/8 | 1I0F1 14/8 19008 5/ | e s R, e e o e S e
MANY MORE VALVES THAN THE ABOVE IN

STOCK, PLEASE ENQUIRE FOR TYPES NOT LISTED
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R.S.C. HI-FI TAPE RECORDER KIT

REALISM AT INCRIED.BLY LOW CONT, CAN
The Recorder 1ncotporales the Latest Collaro Studi
Quality Tape Amplifier isted £12.12.0 High Flux P.M. Sneaker listed Wy .

1 upe Tranicriptor

tone polychrome finish, size 18 x 13 x 9in. high, lisved £1.10.0, and circuit.

D10 ASSEVMRLID IN HALEF AN HIOUR
The Janear 145X High
empty Tape Spool. a Reel o
Best quality Tape listed 22/6, and a Handsome Portable carrving Cabinet with latest attractive two-
‘'ntal cost o purchased
individually approximately £40. Perrolmance equal Lo units in the £6U-¢80 cias~. S.A.E. {or leatet.

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE A1l

PUSH-PULL ULTRA LINEAR
OUTPUT “BUILT-IN" TONE
CONTROL PRE-AMP STAGES

Two input sockets with assoctated
controls allow mixing o! “‘mike’ and
gram, as in Al0, High sensitivity.
Includes 5 valves,, ECCB3. ECCS3,
ELS4, ELB4, 5Y3, High Quality sec-
tionally wound output transformer
specially designed for Ultra Linear §
operation. and reliable small con-
densers_of current manufacture. IN-
DIVIDUAL CONTROLS FOR BASS
AND TREBLE “Lift” and ‘‘Cut.”
Frequency response + 3 D.B. 30-30.000
cf/cs. Six negative teedback loops.
Hum level 60 D.B. down. ONLY 23
millivolts INPUT required for FULL
OUTPUT. Suitable ror use with all makes and Lypes oI bISK-ups and micropiones. Com-
parable with the gery best designs. For STANDARD or LONG PLAYING RECORDS

For MUSICAL INSTRUMENTS such as sl‘l{lN(. BASS, GUITARS. etc. OUTPUT
SOCKET with plug provides 300 v. 30 mA. and 6.3 v. 1.5 a. For_supply of a
RADIO FEEDER UNIT. Size approx. 12-9-7in. F‘or A.C. mains 200-250 v. 50 c.p.s. Qutput

for 3 and 15 ohms sbeakers. Kit 1§ complete to last nul. Chassis is 'wiy punched. 1<ull
instructions and point-to-point wiring diagrams supplied. Only
(Or Tactory built 45/~ extra). 8 ans. o

If required louvred metal cover with 2 carrying handles can be supplied ro - 18/9. TERMS
ON ASSEMBLED UNITS: DEPOSIT 25/-, and 9 monthly paymeats of 25/-. Send
S.A E. for illustrated leafiet detailing Ready -to-assemble Cabinets, 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 ot & stereo-
phonic amplifier giving 5 watts high quaiity output on
each channel (total 10 watts), Sengitivity is 50 miil-
volts, suitable for all crystal sterco heads. Ganged
Bass and Treble Controls give equal variation ot “ul’t"
and ‘‘cut”. Provision ‘s made ior use as stralzht
(monaural) 10 watt amolifier. Vaive line-up RCC83,
"CCd3. EL84. EZ81. Ourputs tor 23 ohm sreakers.
Point-to-Point wiring diagrams and in- 8 Gns

structions supplied. Send S.A.E. tor leaflet "
Full constructional details and price list 2/6 Carr. 10/-

£,

Carr.
1718

Py, TERMS. Dcenosit £5.7.6 end 12
monthly payments of 2 gns. Cash price
if settled in 3 months.

TELEVISION l{F("Ill'll RQ 250 v,
200 mA. small size. nly 6/9 each.
ARO CONQUES ° 4-SPEED

"TO-CILANGER with high fidelity
qtu;uo plrk up Lare:,t, mode'. For
200-950 50

mains. Our
price 98.19 8. Caxr 5/6

COLLARO RC 47 1 SPEED MIXER
AUTO-CHANGERS. Turnover Studio
Pick-up head, tor 200-250 v. A.C. £7.19.6.
Carr. 4/6.

THE SKYFOUR T.R.F. RECEIVER
A design of a 3-valve Long and Medium
wave 200-250 v. A.C. Mains receiver with
selenium_ rectifier. High gain H.F. stage
and iow distortion detector. Valve line-up
6K7. SP61, 6V6G. Selectivity and quality
excellent. Simple to construct. Point-to
Point wiring diagrams. instructions and
parts list, 18, maximum building costs
£4.19.6. {nc. attractive Walnut veneered
wood cabinet 12 x 6} x 5¢in.

D.C. SUPPLY KIT, 12 v, 1 a. consist{ng
of a partially drilled metal case. mains
trans.. F.W. Bridge Rectifier, ® fuscholders
and fuses. Change Direction switch, vari-
able Speed regulalor and circuit. For
200-250 v. A.C. mains. Suitable for Electric
Trains, Limited number available at 33/9.

RSC BATTERY CHARGING EQUIPMENT

HEAVY DUTY CHIARGER KIT I Assembled 6 v.

Ll ARGER

Al for A.C. Mains 200-250 v., 50 ccs.
Guaranteed 12 months.
IBLED | BATTERY CHARGER KITS
Consisting of Mains Trans-

v. 6 amps. variable output. former. F.W. Bridge, Metal
Consisting ‘of Malns Transformer or 12 v. 4 amps. | s véar?lrsm V- | Rectifier, well ventilated steel
0 250 v.; \W.  (Bridge) Fltted Ammeter and ps. case. Fuses, _Fuse-holders.
Selentum _ Rectifier : = Ammeter, variable charge ra'e | Fitted Ammeter | Grommets, panels and ctreuit.
Verlable Charge Rate Selector selector. Also selec- |and selector | Carr. 3/6 extra.

Panels. Pluzs. Fuses,, Fusdholider tor plug or B v. or | piug for 6 v. or Bv.orl2v.lamp...eaeennn.

and circuit, 59/9. Carr. 4/6. 12 v. chairging, Lou- | 12 v,

Louvred | AS above. with Ammeter

8v.2amps. .

vred steel case with | metal case fin- 4
stoved bide hammor | ished attracuive | 8V 0”2; Zamp: 1,
DEAF AID EARPI( Low fxmshad.Fusedsglg hammer  blue. Vi or 1[ X 2 amps ineiu:
Impedance with jead, High aad ready or Ready for use P sive 102 ;’lmﬁ‘wl 4219
Impedance Crystal 8/9. use with Carr. 5- | With mains |V, otlev. ﬂmpi ceoo.... 5319
mains and outout |and oulput v. or 12 v. 4 amps. with
ieads. erms leads Double | Ammeter and variable charge
qn g Deposit '13/3 and 5 us rate selector............ <o 59
MICROPHONE INSERTS. Crystal monthly = payments Onl 49 lg CHARGER AMMETERS.
type. 8/9. I 13/3. Carr. 3/9. 8‘%553 a'd-S()a g/b a., 0-7 a.,

R.S.C. MAINS TRANSFORMERS (o0i'i0s

Interlouveu and lmmegnmed. Prim- FILAMENT TRANSFORMIIRS

ries 200-230-250 ¢fs.  Scerecned All with -250 v. 50 c/s, brimaries 6.3 v.
'I‘()l' sm{(%m l) ;)l!l"' llll{()U(-’l l.oa. 5/0: B v, 2a. 7/8: 0-4-63v. 2a. 7/9:
6.4 o

250-0-250 v v.2a, 12v.1la 7/11: 6.3 v. 8 a, 8/11: 6.3 v. 6 a,

350-0-350 v. 60 mA. o. 3v 2a, 17/8: 12 v. 1 5 a twice, 17/6. 5 -

e My

o 250 v 100 mA, 6.3 v. 3. OUTPUT TRANSFORMERS

250-0-230 v. 120 mA,ESv a,

B0 a0 v 135 I ea : MndgentBattery Pentode Gf).l rc.>.r an
for Muliard 519 smali Pentode, 50000 t630 .. .. 319

- oo
'153—0—]5() v, 1.)0 maA, 8.3
FULLY "R()Ul)[
250-35J v. 60 mA, 6.3 v.
Midget typ~ 23-3-3in.
250-0-250 v. 10) mA. 8.3 v.

u'“‘

<:
:9_“‘.

® S

o o, Lo P’U‘Xﬂmmm

prUpR
P Oegas:

Small Pentode 7/8,0009 to 32 .. 39
Standard Pentode 5,0008 to 39 .. 5/8
Standar d PenLode 7/8,000Q to 30 il
10,0009 5/
Pu=h Pull 10-12 watts 6V6 to 30 oOr 0
8/9

Puah Ball 10—12 watts to match SV“
to #-5-8 or 15 ° .19

~ush-Pull ELM to3or 150 o

Push-Puli 1513 watts. 6L6. KT6 . 282

Push-Pull for Mulls,rd 510 Ule
Llnear

Push-Pul watts,  sectionally

wound GLS. KT66etc..to3tol50 .. 47/9

ELIMINATOR l'RAMﬂ‘F()RMERS
Primarie- 200-250 v. 50 cfs.
120v 40mA, 5-0-bv.la.

°0v 15 mA, 4-0-4 v. 50C mA .. .. 9/9
SMOOTRING CIHOKES

159 mA. 7-10 H 250 ohms. .. . .. 11/9
100 mA, 10 H 200 ohms .. . 8/9
80 mA, 10 H 350 ohms .. 00 5/9
60 mA, 10 H 400 ohms .. . T 4i11

CITARGER TRANSFORMERS

All with 200-230-250 v. 50 c/s Primaries:

-3»1) v. lia. 11/9; 0-0- lo v. 2a., 14/9; 0-8-15
... 16/9: 0-9-15 v. 5 a. 19/9; 0-5-15 v,

b a. 2'3/9 3-0-15 v. 8 a, 28/9.

AVTO Step up/Step down) TRRANS,
=11 e 30950 v, 50- watts 13,9
-1 120-20/230/250'v. 150 watts, £ 7/8.

MICROPHONE TRANSFORMERS
120:1 high erade. 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 Stereoc amplifier with an
For A.C. malns input of 200-250 v,
Outputs for matched 2-3 ohm speakers. Sensitivity 130 m.v. Ganged
Vol. and Tone Controls. Preset balance control.
and point-to-point wiring diagrams supplied. Onlv good qu

undistorted output total 6 watts.

4 Gns.

Full instruc}lllons Carr. and pke. 5/-

components and latest high grade valves used. Exceptionally realistic reproduction

can be obtained at ample volume for the home. as can

be demonstrated in typical

surroundings at our County Arcade premises. A reallV sensational offer.

STERLO hQUll"\lh\T OFFER.
Comprising Al2 Kit. 1
matched 8in. L/Speakers Lu=h
and Acos T/O Stereo head  Carr. 7/6

suitable most pick-ups,

PICK-UP ARMS complete with Hi-Fi
turnover crystal head. Acos GP34. Limi-
ted number brand new, Derfect at approx.
half price. Only 35/8.

ACOS CRYSTAL MICROPHONES,
Mic40 stand or desk. Listed 45/-. Only 27/8.
39-1 Stick type. Listed 5 gns. Only 36/6.

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 ampllﬁers available. Hum level
70 db. Frequency response—3 db.
30-30,000 c/s A specially designed
sectionally wound ultra linear output
transformer s used with 807 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
is only 12 millivolts so that ANY KIND
OF MICROPHONE OR PIUK-UP IS
SUITABLE. ’I‘he unit i1s designed for
CLUBS, SC OLS., THEATRES,
DANCE HALLS or OUTDOOR FUNC-
TIONS, etc. For use with Elect.ronlc
ORGAN, GUITAR. STRIN BASS,
etc. For standard or long-| playing records
UUTPI TSOCKET PROVIDES L.T. and
H.T. for a RADIO FEEDFR. TUNIT
An extra input with associated vol.
control is provided so that two separate
inputs such as Gram. and ‘Mike’ can be
mixed. Amplifier operates on 200-25f
50 c/cs. A.C. Mains and has output 1or
3 and 15 ohm speakers. Complete kit of
parts with fully punched
I I Gns chassis and point-to-point
.

wlrlns diagrams and in-

ctions. It required
cover as for All can be
supplled for 18/8. The
amplifier can be supplied. factory built
with EL34 output valves and 12 months’
guarantee.
TERMS DhPOiIT 33/9 and 9 monthly
Dayment.s of 33
FULLE AN OF LINEAR AMPLI-
l'II<I(§ Al WAYS | 'OCK.
COLLARO JUNIOR 4-speed single
plaver units and Hi-Fi crystal pick-up
wit.h turn-over head, £3.18.8.

UAS  4SPEED  AUTO-

CllAN(,ERi with Hi-fi turnover pick-
up head, £8.19.8, Carr. 5/-.

Carr. 10/~

LINEAR L15 MINIATURE /5 WATT
QUALITY AMPLIFIER. Suitable for
use with any record playing unit. and
most microvhones. Negative feed-back
12db. Separate Bass and Treble Controls.
For A.C. mains input of v. 50 cjes,
Output for 2-3 chm speaker, Three minia-
ture Mullard valves used. Size of unit
only 7-5-51in. high. Guaranteed for 12
months. Only £5.19.6. Send S.A.E. for
{llustrated leaflet. Terms: Deposit 22/8
and 5 monthly payments of 22/8.

12in. v WATT

FINISHED
CABINET
Gauss 12,000
lines.Speech
coll 3 ohms
or 15 ohms.
i Only £4.19.6
Carr. 5/-.

. De-
11/3
and 8 monthly nayments of 1]/3.

20 ATT HI-FI LOoUD-
SPEAKERS lV CABINETS. Size 18 x
18 x 10in. Finish as above. Terms: Deposit
17/9 and 9 monthly payments of 17/8.
Only £7.19.8, Carr. 8/6.

Terms
posit

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

. _These give

and L.T.

mains input of 200-230-250 v. 50 ¢/s.
alive,

A highly-sensitive 4-vaive quality amplifier for the
home, smal! ciub, etc. Only
quired for full output so that it is suitable for use with
the latest high fidelity pick-up heads, in addition o
* all other types of pick-ups and practically all ‘mikes’
. Separate Bass and

full
Hum ievel is mnegligibie being 71db. down.
Negative feedbaek

530 millivolts input is re-

Trehle Controis are provided.
long-playing record equalisation.
15db. of
25 mA,

is used. H.T. or 300 v.

of 6.3 v. 1.5 a. is available for the supply of &
Radio Fecder Unit, or Tape-Deck pre-amplifier. For A.C.
Output for 2-3 ohin speaker.
Kit is compicte in every detail and inecludes fully punched chassls (with

Chassis is not

baseplate) wllll Blue hammer finish and point-to-point wiring diagrams and in-

structions. E

eptional value at onlv £4.15.0, or assembled ready for use 25/- extra.
: plns §/8 carr.: or Deposit g&/s and 5 monthly payments of 22/8 for assembled unil.

R.S.C. PORTABLE GUITAR
AMPLIFIERS
Junior 5 watts High Quality output.
Separate Bass and Treble *“Cut” and
‘'*Boost’ controls, Sensmlvlt.v 15 m.v.,
Twin inputs. High Flux 8in. Loudspeaker
“‘puilt-in”., Handsome, strongly made
Cabinet (size approx. 14 x 14 x 7in.) finished
in attractive and durable policrome, and

fitted carrvlng

handle. H.P. Terms. £8 I g 6
Deposit £1 and 9

montaly payments Carr. /6

Gemor 10 watts Righ Fidelity oumut.
Separate Bass and Treble ‘‘Cut” and
“Boost” controls. Twin separar,ely
controlled high gain inputs so that
two instruments such as Gulitar 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. elliptical for Treble. Cabinet is
well made and ﬁnished as Junior model.
gl%e %pprox DB x]és 18in
‘erms. Deposit 34/8 and

9 monthly payments of 34/8. 15 Gns-
Both models for 200-250 v. Carr. 10/-
A.C. mains.

Above model fitted Linear Tremolo Unit
5 gns, extra. Or Deposit 11/6 and 9
monthly payments 11/6.

R.S.C. BATTERY TO MAINS CONVERSION UNITS

Type BM1. An all-dry

battery eliminator.
Size 5t x 4 x 2in.
approx. Completely

replaces battery sup-
plying 1.4 v. and 90 v.
where A.C. mains 200-
250 v, 50 cfs is avail-
able. Suitable for all
battery portable

receivers requiring
1.4 v. and 9 v. This
includes latest low

consumption types.

Complete kit with diagrams, 38/9, or
ready to use, 46/9.

Type BM2. Size 8 x 5t
x 211'1. Supplies 120 v,
v., 40 mA.

and 2v. 0.44a. to 1 amp.
fully smoothed. There-
by completely re-
placing beoth  H.T.
hatteries and L.T.
2 v, aecumulators
when connected to
J alns supply

200-250 50 c/s.
Sl'lTABLE FOR ALL
RATTERY RECE
VERS normally using 2 v, ac0umu]atDt
Complete kit of parts with diagrams and
instructions. 49/9, or ready for use, 58/6.

BASS REFLEX CABINETS,
JUNIOR_MODEL. Spécially designed
for W.B. HF1012 Speaker, but suitable for
any good guality 10in. speaker. Acousti-
cally lined and ported. Polished walnut
veneer finish. Size 18 x 12 x 10in. Hand-
some appearance. Ensure superb repro-
duction for only £3.19.6
STANDARD MUDI l,. " As above but for
12in. speakers. Size 20 x 15 x 13in. Espe-
clally recommended for Plessey Dual
Concentric Speaker. £5.19.6. Suitable
legs with brass ferrules,
PLESSEY DUAL CONC
15 ohms HIGH FIDELITY &
(12,000 lines) with built-in tweeter (com-
pletely separate elliptica! speaker with
choke, condensers, etc.) providing extra-
ordinarily realistic reproduction when
used with our: All or similar amplmer.
Rated 10 watis. Price only £5.19.6.
P.M. SPEAKERS, 2-3 ohm, 2iin. Perdlo
21/8. 5in.. 17/9. 6iin. 16/8. 8in.. 19/8.
8 x 5in, 25/9. 101n. 26/9 10 x 6in. 29/9,
l21n. 29/11. **Stentorian’
3 or 15 ohms type HF1012 10 watts, hi-
fidelity t¥pe. Recommended for use with
our All Ampllﬂer. £5.10.9. 1 2in. R.A.
3 ohms 10 'watts (12,000 lines), 59/8.
TWEETERS, Plessey 30 19/9 150 25/9.
HI-FI CRYSTAL PICK ADS,
(Turnover tvpe with sapphlre stylus )
Acos. Standard replacement for Gar-
rard and B S.R. B.S.R. Ful-fl. Garrard
C2, 19/9. B.S.R. Stereo- Monaural 396/11.
GLSA MINIATURE 2-3 WATT GRAM
AMPLIFIER. For use with any single
or auto-change unit. Output for 2-3 ohm
speaker. For 200-250 v. A.C mains. Size
11% x 2} x 2iin. Com.rols Vol. and Tone
with switch. Only 59/8.
SUPERHET FEEDER UNIT. Design of
a high quality Radio Tuner Unit (specially
suitable for use with any of our Ampli-
fiers). Delaved A.V/C. Controls are
Tuning, W/Ch. and Vol. Only 250 v. 15 mA.
H,T.and L.T.of 6.3 v. 1 amp. required from
amplxﬂer Size of unit approx. 9-6-7in.
high. Simplealignment procedure. Point-
to-Point wiring diagrams, Instructions
and priced parts list with illustration. 2/8.
Total building cost £4.15.0, For leafiet
send S.A.E.

0

LINEAR TAPE PRE-AMPLIFIER

pe LIYI, Switehed Negative feedbaek
¢qualisation. Positions for Record 1iin,
3tin., 7Hin. and Playback, £M84 Record-
ing Level Indicator, Designed primar-
ily az the link hetween a Collaro Tape
Transe riptor and a hlgh fidelity ampli-
hut, suitable for almest any Tape
. Only 9 gns. S.A.E. for leaflet.

Open 9 to 8.

R.S.

(Manchester) Street,
Ltd, Liverpool 2| Leeds |

Weds. uatit 1 p.m.

| TERMS: C.W.0. or C.0.D. No. C.0.D. under £1. Post 1/9 extra under £2. 2/9 extra under £5.
Trade supplied. 5.A.E. with all enquiries.

Mail Orders to 29-31 Moorfield Road, Leeds 12
Personal shoppers to any of branches below—

B 73 Dale l §-7 County (Mecca)
Arcade Briggate,

8-10 Brown St.
(Market St.),
Manchester 2

56 Mdrley Street
(Above Alhambra
Theatre), Bradford
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VALVES

SALVAGE GUARANTEED
718 doz
DAL, BUG, g2, 6Hlo, KIS,
mz. un ARG, ARLD,
LiL410D,
K'rs5, S840, I'hl . I'hl LI,
VRIOT, VT201 Vs S04, W0 4685,

2/8 e

Az 1B UCHAL Ul4l,
. Ulds, LU™

DE-LUXE TAPE RECORDER

DUKE & CO. (London) LTD

621;3 ROMrURD ROAD MANOR PARK, E.12
CABINET o
ONLY —
29 [9 Hours— Send for
9a.m.—6 p.m. LATEST FREE

Beautilully Hall Day Thursday CATALOGUE
made Tape N
Regcarder
Cabinet
Sire: 13 x '
e O L 0 0 K
Covered n ]

colourod OMPLETE KIT
5/0 o wvlieh " aesten & 1 K
eaoh 60/- doz. Stvlic asign.
3114, 4%, 6BKS 6Q5, 6V6, n\ . GABs, Easilv 4d-:pted 16'-2 Gns-
BAKS., GATH, BAQ‘S iR w7, to Record Player -
B, BLL, 13AUT. 1. AT:, 12K7, 12K, Cabinet. P. & P. (fold
1397, w01, 082 b, 20P5  DOFS0, 4/6. separately).
ERFs0, i 1CCA2,
RS, Mike £1.7.6
x “MONARDECK® £6 105 Od Tape 18/8
PCFY0, 1’00!4 Uupqo Uu‘w Ucugl 3i1.0.5., 57in. spools. Complete with R/play- R
UCHS83, UCLRY, I"Y45. back and erase heads. Simple control for Spools 218
Riplavback and fast rewind with safety Jack Plugs /¢
POSTAGE switch. Size: 13 x 81 x 2iin. P. & P. 4/6. ¢
0nI 1 v;%e 7d. On ¢ valves 1/8, On 12 tabinet £2. 9.€
vhAlves 3
VATURE S LERS B.S.R. Deck £8.10.
e oA .-\mplilmlr A(‘(‘Isssm.i“d: Amplific r"~ :: ig:
LJ SPECIAL OFFER L] : Dial incl. sockets an 3 -19.
2} and 3 J;JC}.I. Postage 16/9 supgan;;]oose s:l/lel'Ch 316 P e
5 S eac
¢ MULLARD TRANSISTORS Terms available.
AND DIODE
SPEAKER TO POSTAGE
1—0C81D §/9 each SALE 8/9 CLEAR 121/16 Am{f]l&ﬁer (.,a‘;k,}isnet %%:k S;;e/%ker
2—0C81 6/9 each Only ?vlln.. ?m., ain. asn}fl 7 x 41?\:1 EX.
anufacturers vage. oney
1--0C44  9/9 each 47,6 back guaranteed. P. & P. 29. ] COMPLETELY
2—0C45  8/8 each ASSEMBLED ONLY 1 8 Gns.
and Diode /g each  Per Set ELLIPTICAL SPEAKERS
G.E.C. Types Available, . Including MICROPHONE AND TAPE
New slot type. 7 x 4in. 15/9
Post Free, and 8 x 3ir.. P. & P. 2/9. Ins., Carr. 12/6, Credit Terms Avatlable

TOAMBITIOUS ENGINEERS

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 wenderful 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 OT experience, you cannot afford
to miss reading this famous book. If you are
earning less than £25 a_week, send for your
copy of “ENGINEERING OPPOPTUNITI 28"
today—FREE.

WHICH IS YOUR
PET SUBJECT?

Mechanical Eng.,
Electrical Eng..
Civil Engineering.
Radio Engineering.
Automobile Eng.,
Aeronautical Eng.,
Production Eng.,
Building, Plastics,
Draughtsmanshln,
Televigion, etc.

GET SOME
LETTERS AFTER
YOUR NAME!

A.M.I.Mech.E.
A.M.I.C.E.
A.M.).Prod.E.
AM.IM.IL

Al

B.Sc.
A.M.Brit.l.R.E.
City & Guilds
Gen. Cert. of Education
tc., etc.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Incorporating E.M.I, Institutes)

(Dept. SE/21), 29 Wright’s Lane, London, W.8

THE B.LE.T.

PRACTICAL
EQUIPMENT

Basic Practical and Theore-
tic Courses for beginners in
Radio, T.V., Electronics, Etc.,
A.M.Brit.LLR.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

DOST LOUPON NOW

Please send me your FREE 156.page
“‘ENGINEERING OPPORTUNITIES"
(Write if you prefer not to cut page)

NAME

INCLUDING
TOOLS!

The specialist Elec-
tronics  Division of
B.1.E.T.(incorporai-
ing ENLL, Institutes)
NOW offers you a
real laboratory train-
ing ar home with
practical equipment. @
Ask for derarls.

B.I.E.T.
SCHOOL OF
ELECTRONICS

ADDRESS

SUBJECT OR EXAM

(SE/21)

THAT INTERESGTS ME

IS - THE' LEADING ORGANISATION::OF "|TS KIND IN

www americanradiohistorv com
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Brand new, individually
checked and guaranteed

VALVES

ACSPENDD | EAC9} 4/6 | EY86  8/-

4. | EB34 16| EYSl 36
AL6O  6/- | EB9I 39| EZ40 7.
AP4 4.|E8C21 8- |EZ80 66
AR8 5i- | EBC9I 39| EZ8I  6/9
ARDDS 2/- | EC52  3/- | FW4/500 6/6
ARP3  3'-| ECC8I 56 | GL450 10/-
ARP4 316 | ECC82 6/6|GZ32  9'-
ARPI2 219 | ECC83 7/-|HL23  é/-
ARP2| 5% | ECC84 7!/- | HL23DD 8/-
ARP24 316 | ECC85 7/9  HL4IDD 8'-
ARP34 46 | ECC9l 4/- | HVR2 12/6
ARTH2 7/-|ECL80O 8/-|KF35 5/«
ATP4 29| EF22  7/3 | KRN2A |9/-
ATP7 5’6 | EF32 5. | KT2 4l
AUl 5.1 EF36  3/6 | KT3l  8/-
AU4 s/- | EF37A  8/- | KT32 8-
AW3  4l-| EF39  4/3|KT33C 4/9
AZ 8- | EF50 216 | KT44  &/3
BL63 6/ | EF54 33| KT63  6/-
BS4A  5'6 | EFSS 6. | KT -
BT45  40/- | EF70 41- | KTW62 776
BT83 22/6 | EF73 6/ { KTW63 616
BT9B 40/- | EFB0  5/6 | MH4  3/6
CY3l 116 | EF85 610 | MH4!  5/-
D4l 313 | EF86 91 | ML4 4l-
D77 43| EF89  7/9 | MS/PEN 6/-
DA30 1276 | EF9I 3/6 | NT37
DAF8¢ 8/ | EF92 416 | (4033A) 10/-
DAF91  6/- | EF95  7'6 | OD3 50.
DETS 15/~ |EL32  3/910Z4 5/-
DF72 776 | EL33 8- pCC84 7!-
DF91 33| EL35 83 |pCC85 8/3
DF96  8/- | EL4] 8'3| pCFgo  7'-
DK96  8/- | EL42 9/- | PCF82  8!-
DL92  6&/- | ELB4 76| PCLB2 86
DL94  6/- | EL85  10/- | PEN25 4/6
DL96 8- | EL9I 76 | PEN46  5/-
Dx25  9/-| EMB0 o 8/-|PEN65 6/6
EI232 5'6 | EN3I 22/6 | PEN220A 3/-
E1323 25/- |EN32  7/6 | PENDD/
EI524 66 |[ESU208 8- 1360 9'6
EA50  1/6 | EYSI 8!- | PL8I 776
AND_MANY

FREQUENCY METER BC22| TECH-
- NICAL MANUAL 22/6.

Field Telephone Type "L™ Excellent
guaranteed condition, £5.5.0 per pair,
carriage paid.

Telephone Handset. Standard G.P.O.
type, new, £i. P. & P. I/6.
Transmitter/Receiver No. 22. 2 Mc/s
to 8 Mc/s. 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 15/-.

Marconl SIGNAL GENERATOR.
TF144G. 85 ke/s, 25 Mc/s. Made up to
new standard. £70 deiivered 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
| mW. Power supply 115 w A.C. Price
£15. Carriage 15/-.

S.C.R. 522 Recelvers (BC624) 100156
Mcrs, without valves, 7'6. P. & P. 5/-.
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. 3/6.
Carbon Inset Microphone, G.P.O.
Type 2/6. P. & P. /-

Miniature Relays. Changeover [2-30 v,
D.C. g amps contacts, 5/e.
P. & B. 2-.

Pre-set Double Potentiometers. 2 x
3,000 ohms linear 4 w, 5-. P. & P. 176,
R109 Receivers. 1.8-8.5 Mc's working
from 6 v. D.C. Complete with all vaives
and built-in speaker. In excellent,
guaranteed working condition. £5.5.0.
Carriage and packing 15/-.

PL82 8- | VU39  6/- | 6C4 316
PL83  7'9 | VUIIl 33 | 6C5 18
PT25H 7/6 | VX3138 12/- | 6C6G  4/3
PX4 19 | W3l 7- | 6C8G  §/-
PX25  9/- | Y63 5/- | 6D6 4'6
PYB0. 6/9 | Y66 8/- | 6ES 5.
PY8I 70 | 231 6/- | 6F6 71
PY82 8- | 1A3 3r- | 6F6G 4.
QP2I 6/- | IASGT /. | 6F8G  6!6
QP25 5/3 | ICSGT 7!6 | 6FI2 416
QS75/20 6'9 | ID8GT 6/~ | 6G6G  3/-
QS95/10 6/9 | |E7GT 7/6 | 6H6M 2/
Q5108/45 1G6GT 12/- | 615 36

6/9 | ILDS  3/6 | 6i5G 3.
QS150;15 ILNS  4/9 | 6l6 4/3

6'9 | IRS 6! | 67 716
R3 8/- 1 155 5'9 | 617G 5/.
RIO 12/6 | (T4 4. | 6K6GT 66
RELZI 25/- | 2A3 8/- | 6K7G  2/3
RK34  2/6 | 245 8- | 6K7GT 4/9
RX235 10/« | 2A6 - | 6K8G  5/9
5P2 4. 12034 216 | 6K8GT 8/9
SP4B 76 | 2D4A  4/- | 6KBM  8/3
SPI3C 46 | 2X2 4. | 6LSG  6/-
SP4l 216 | 3A4 5. | 6L6 9l.
SP6l1 2/- | 387 5. | 6L6G 616
STV280,40 3B24 31- | 6L34 416

121- 9 6N7G_ §/9
SU2I50A 4/9 |  (829B) 60/~ | 6N7GT 6/«
T4l 7- | 3QSGT 9/ | 6Q7G /-
TP25  15/- | 354 5. | 6R7G  6!-
TTII 3/- | 3va 713 | 6R7GT 8/~
TZ20 16!- | 5T4 9!- | 6SA7 /-
utl7 5. | 5U4G 5/ | 65C7G _ 5'6
ulg 66 | 5Y3GT 6'- | 6SC7TGT 6!-
u27 8f- | 523 816 | 6SG7 5/,
us2 5/ | $Z4G  8/- | 6SH 5/-
UL4l - 7!- | 6AB7 4. | 65H7 46
uLs4 76 | 6AC7  3/- | 687G 5'9
uL85 7'~ | 6AGS 376 | 6SK7  5/3
uu9 516 | 6AG7  6/- | 65L7GT 66
VP23 316 | 6AJ7 43 | 6SNTGT 4/6
VP4l 5/6 | 6AKS  §/- | 65Q7  6!-
VR78  4/- | 6AK7  8!- [ 65R7  6/6
VR9 8- | 6AM6  6/3 | 6557 [18
VRIOS/30 7/6 | 6AT6  §/- | 65FS 8-
VRIS0/30 7/3 | 6B8 56 | 6V6G 56
VT4C  25/. | 6B8G 26 | 6V6GT 6/-

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

Piates escutcheons (for D and LF),
15 - each.

Diais (for type D), 10/- each.
Logging Dia’ (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), 2/6 each.
Filter Condenser 3 x 4ufF, £2.10.0
Condensers:

3 x .25uF (D and LF), 2/6 each.

3 x .0IuF (D and LF), 2/6 each.
RF Antenna inductors (D and LF),
7'6 each.
Mains Transformers {(LF), £3 each.
Small Mica Condensers, various
vaiues, 16 each.
Instruction Manua! for ARB8D, £1.
Specially Built Power Pack for TCS
Receiver. 230 v. A.C. mains, including
6X5GT valve, £3.10.0. Carriage 5/-.
Marconi CR-100 Communications
Receiver. 60 kc/s-30 Mcfs with noise
limiter. Compietely reconditioned, £25.
Carriage 25/-.
T.C.S. Receivers. Made by Collins of
US.A. in fully guaranteed working
condition. 1.5-12 Meis. Line up: 12SA7 (1)
125Q7 (1). 12A6 (2), 125K7_(3). Power
requirements 12 v. L 225 v. H.T
£11.10,0. Carriage 12'6.

P. C. RADIO LTD.

170 GOLDHAWK RD., W.12
Shepherds Bush 4946

6X4 Sr- | 83 12/- | Cathode
6XSGT 6/6 | 84 8- SRBaP); Tub;;f
flo ' -
6Y6G  8/- | 89 o1 220 4e
6Z4 8- 1 210LF 3| cFpy 45l
7C7 66 IIOVE’T 7BP7 40/-
7Q7 7. 7pin 26 | 1aDP7  60/-
v s1. | 705A 1716 | CVI596
7Y4 61- | 715B 9716 (O9)) 55/-
724 66 | 717A 816 | VCR97 15/-
8D2 216 | 801 6. | VCRI38 30/-
9D2 3. VCRI39A
803 22/6 f
12A6 5'- | 804 ) 351-
12AH7  T7I- - | YCRX258
12AT7 5/6 | 805 307+ (with
12AU7  6!- | 807TAMER scanning coil
12AX7  Ti- 7 -
12€8 31. | 807BR  5/-
1261 2276 | 808 /- Photo
12H6 2. | 810 8o’. Tubes
12)5GT 3/6 | 813 676 | CMGB  9/-
12K8M  9/- | 815 40/. | CMG25 8-
125A7  7/6 | 816 30'- | GSle 126
125C7  4/6 | 826 107- | 931A  50/-
12SG7  6/6 | 829A  30/-
12SH7 3/ | 832 1572 Special
1287 6!- | 832A  35/- Valves
125K7  4/- | 843 716 | 2131 45!
125L7  7I- | 866A  12/6 | 3A/1481 45/-
12SN7  8/- | B72A 35/« | 723AB  45/-
12SR7 6/~ ] 930 8- | 725A  30/-
15D2 6+ | 954 2. | 726A 2716
ISR 51. | 956 2/- | 931A  50/-
20A2  7/6 | 958A 5/. | ACT6 200/«
21B6 9/- | 1619 st. | ACT17 75!-
30 5t | 1625 6/- | ACT25 40/-
35T 30t- | 1626 46 | CV69L  60-
35Z4GT 7/- | 1629 4/6 | KR3  45/-
4'- | 4120 4. | L57B  30/-
38 4'- | 7193 i9 | VI924 2276
58 6/- | 6475 5/- | VX7110 15/-
59 6/- | 80I3A 25/- | WLA4ITA 15/-
75 8/- | 8020 6/-
76 5/- | 9001 416 Current
77 6/- | 9002 56 | Production
78 7! | 9003 56 | 3J/170/E £35
80 63 | 9004 47 | 3)/192/E
82 8- | 9006 4 £37.10

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

below 10 -, 1/6; P. & P. I~ over 10 -, Orders over £2, P. & P. {ree. C.0.D. 2/- extra. Overseas Postage extra at cost.

R209 Reception Set. A 10-valve High-
Grade Super Heterodyne Receiver with
facilities jor receiving R/T (A.M. or F.M.)
and C.w. Frequency 1-20 Mc/s.
Hermetically sealed. Built on miniature
valves and incorporating its own vibrator
power supply unit driven by 2 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 1bs. In as new,
tested and guaranteed condition £€23.10.0,
including speciai headphone and supply
leads. Carriage £

Supply Unit Rectifier No. 21. Fully
sealed enabling ail sets built for 6 v.
(R209, RI109, etc) to work from AC.
mains. lnput 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. Carraige 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 ¢onverte 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/-.

Laboratory Precision Variable Con+
denser. Manufactured by General Radio
Co., A 0-1,500pF with micro
metric drive and calibration ~hare. Overall
dimensions of case 9 x 8 x 7in. Price £15.
Carriage 15/-.
Vacuum Condenser. 32,000 v, 50pF,
1276, P. & P. 3/-.

AR 88's. Completely rebuilt with new
PVYC wiring. Type''D" £75;Type 'LF" £70.
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HIGHEST QUALITY—NEW LOW PRICES

( TUBES .- CUARANTEED
MazDA" GOMSOR. § ooths 12 Months | PV bES
EMITRON. EMI- . MW 31/74.
SCoPE, BRIMAR. 9/10in. £1-10-0 £3- 0-0{ g£4.9.¢
PROCESSED _ IN{ |2in. £1-15-0 £3-10-0 | MW 3644
UR OWN FAC- b MW 36/24
: = ) 14in. £2- 0-0 £4- 0-0| £5-0-0
Yoy Nt Mex | 15/17in. £2-15-0 £4-15-0 [SKN L
NEWIOSK 49)-] 9(in.  £3-15-0 £5-15-0] £6-0-0

13 Channel TV’'s-— Absolutely Complete
These Sets are unequalled In value. They are unt and are not

to be working.

127 £3.19.0 v.P. 12/6) 14” £5.19.0 r.®. 1519

External ITV GConverters with power pack
H finish. Very Gain and Trimming controls. 39 B
Listed at £7.7s. Carriage 2/6, OUR PRICE

UAS8 Stereo Changers
£6.19.0

B.R.R. famous Monarch au’ochangers, ﬁtud wlth quality
SPECIAL OFFER
TO

stereo cartridge. Truly amazing value, P. & P,

v A L v E s |°°/o DISCOUNT PURCHASERS

0! any SIX VALVES marked in biack type
BY RETURN OF POST

{15% in dozens), Poat: 1 vaive éd.; 2-1§, I/-
FREE TRANSIT INSURANCE. All vaives
GUARANTEED 3 MONTHS
NEW LOW PRICES

are new or of fully guaranteed ex-tJovern-
ment or ex-equipment origin. Ratisfaction
or Monev Back Guarantee on goods if
returned unused within 14 dayvs.

5/

sLI18

8/6|25L6GT

8/-iERF89 8/6 KT44

DN

76, U4

073
. . A 1A7GT 11/3|6L19  12/62524G  7/3|EBL21 12/6/KTa5  8/6|Ui6  5/6
Ry B My e
A 5 7-
/ umn spcaker con- g / La _ 3/8/6P28 1/8/30FL1 9/8 ECC3L o/6 K163  6/3/yy07 14/
/ tructed from a 4 / IN3GT 9/0|8Q7G  €/3|30P4 12/8ECC32  4/-|KT65 12/8 U118 6/-
/ . i 1R5  5/8/6Q7GT s/nlsopl-z 8/-[ECC33 4/8 KTW61 5/8|U119 /9
/ concrete pipe and ﬁ / 134 sl/- sgag 5/8 :mrme//s ECC34 g/- lI:'TWb“z g‘g &42 315
- 1 M 3 185 4/9, 8! 4/9|35L6GT 8/- /- KTW63 43 I
/ ﬁtted_mth a good 8in. o / 1Ta 3/9/68HT  4/8(35W4  6/8|E 5/(6 KTZ63 5/6 Ul4s  6/-
/ or 10in. unit has att- R / ! 2D21 :;g gau7 i uuzmg 5/3 8‘5 MLle g s :;/Is
. ¢ 3 7 | 50C D6 6PN 73] -
/ racted much interest = / 7| ssLrct [ 19/- [ E 80N ﬁ/-.Uiag o/s
i i SSNTGT 4/8|30L6OT o 7/9|578  15/-/Ul5 /e
/ and admiration / ool asar T onla 18/- 8/8/N108  16/- Uloz  7-
/ because of its clean 4’9 o887 352 gcl'sAx;T 195 /6|Pal 2; Uish g[/;
; 4 1 31U} 3
% iy ' Elivic y st Wokcms worioco, JUB1 i
. 6V i(A) ECH42 8/6 -
/ SERDLce liits fof SoleXs, prisnm Smicusl grircom novm a3
¢ /86X /|9 3/9/ECLS0  7/-|PCC85 9 E
/ wooden fixtures are - |sXsaT 6/6[9.-:6 2/8ECLS2 9/6/POC8S 19/-(U300 7/~
/ available including 4/3 86 op G ) EQL3: 13/- recss 178 Uz Z/-
1787 /8|9003 4/ EF22 7/-|PCF80  7/-|U339  11/-
/ absorbent waddm;, =, / 3/8/7C5 /3| ATP4 2/9EF54  3/3|PCF82 7/3/U403 /6
/ and diffusing cone. - /9|76 7/3/AZ31  9j-[EFSO  4/9 PCFB4 18/-|US01 17/-
/  |im o e ER wmm i
¥, i - 53 TEF - - -
% P{lce £3.15.0 for 8” model. Recommended / Sﬁa‘g 25 73/41 13/'{(»: }, 21/.{5;*:'1 8/3 ll;g]tqm Z;g vl 81/2
it- i i -1 10C: /- 135 14/- 1 3/- 25 180 B/
% 8” unit—8/145 £6.19.1F including purchase tax. / st woluG e O fSERe  JGrENS dues oo
: 4 122 EN46 5/3 14/6
% Price £4.18.0 for 10” model. Recommended % sbsa %/lﬂllngDsll]zlﬂ D3 Lelitss 4igELay 8j% OPEAL ) a
Ot | 6 8- 1 /-| D 6(EL33  8/- 1 42
/ 107 units—WI0/FSB £12.9.10; Golden/FsB / 6BES  5/9|1 5 |DAvs: /9 Riss 3.IPL3s le6|UcHm a0
. £8.6.7; 10" BronzefFSB £5.5.1.  Prices / shka 13 Liasl 93| B11 Yleton 1bjgiriss  ere|uctas 11s
L3 i3 i LA 7 3
/ mclude purchase tax. / ABW7 /8| 12ATS 7/6/ DF33 . 019 R4l 8/-(PL83  8/B|UF4l  8/8
_ Suitable conares b B s e s e R
/ uitable concrete pipes can be purchased / CY  B/B|12AX7 6/8|DFS6  7/3|EL91  4/6|PY3u 10/|UFS5  §/9
/ from builders’ merchants at about 12/6 6CD6G 21/-|1215GT 3/6|DH77  8/- [EM34  8/6|PY. 7-|UF8s  14/6
/ to 11/6 / 8CH6 8/3/12K7iUT 5/-| DH8I1 9/-|EM80  B/6;PY8) B8/ U89 -
/ | pmee o wew g gl
o 6F. - IEMS L) -
/ Descriptive leaflet free on request from: / 6F12  8/-|1207GT 5/ |DKea  7/6/EM85 10/6|Pzs0  B/8|UL4S 915
/ . |13 GeiasKy  4/9 DKes  7/6(EN31 1g/-'R18  1L-lULSs %/
/ 7 | 6F13 9/01 128K7GT | DL33  3/6EYsl R19  11/-{ULSO  9/8
/ 6F15 4/9|DL35  9/6| Smal 8/-(T4L  7/6]UUS 12/6
/ 8HB  2/-129N7GT ,DLQI 8/-'EYS6 8/-TDD4 %6{UU7  9/6
/ ; 6156 2/9 ' 8/6|DLO2  6/- EZ40  8/8Uls  8/-UYIN 11/-
/ ; 6J5GT 3/9113D3  7/- DLO3  4/9|EZ4l  7/-|UI8  8/-|UY4l 6/
4 617G 5/-[1487 22/6|DLO4  6/9|EZS0  6/-|U22  6/9|UVES  6/6
/ : ar e gyieT us|19B0ee | DLIs U3 EZ §/6 U3t 15/ VR105/20
/ LU v 5 ik 6K6. Sjlo0D1 56| ha Hos0 5 3610730 1r|Uss  ejelvRsosse
o] 2 8 G - U2 o J
/ WIRELESS WQRKS LTD 8KIGT 4/9|20F2  8/6|EAF42 B8/6/GZaZ  8/5 U3l 9 /9
= it
/ 2 T : 8G  5/6/20L1 16/- EB34  1/6 HABCS09/6/U33  14/-X63  9/6
/ T 6K8GT 9/9(20P1  9/9/EBA1  7/-|HBCYO 7/6/U35  11)-|X68 11/
/ : 46K25  7/6(20P3  12/6|EB9Ll  3/6/HLAIDD |U37  20/-|X76H 12)-
_ lmamn R L weR A
6 20P /- | EBC: /- & (i G2 K79
/ IDLE, BRADFORD, YORKSHIRE / SLSG  7/3[25A6G 8/-| EBOSI 7/8|KT33C 6/6|U70 38¥63 L
/ Grams: Wharfdel ld'e Bradford / SL7G 8- 25L6(} 8/9' ENFS0  7/9'KT36 9/-1U71 8/- 286 9/
% Phone: Idle 1235/6 / The most competitive comprehensive valve list in the country.

A
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PRACTICAL WIRELESS

LOW PRICES s PICTORIAL STEP-BY-STEP PLANS > EASY AS A.B.C.

THE NEWV “LISBON”’ TRANSISTOR SET| “MAJORCA” 7 TRANSISTOR RADIO

Build  the
Lighly eesnsitive 39,6
“LISBON” lesign, This
Is & pocket 2-stage transistor set not
8 nynch larger than a mutehbox. Excel-
lent clear reception covering  ad)
meditin  waved and  working  ter
nwnths aml months off a tiny 14 or
vt battery costing enly 34d. A very
sumpie set to bulld and an excellent
introduction to transistor cireuitey.
Everything ¢an be supplied down to
uut awl  bolt Inciading
S A.B.C. PICTORIAL
STEP-BY-STEP PLANS FOR ONLY
18/4. plus pos! and packing 1/6.
(C.0.D. 2/ extra). Parts sold
soparately, priced parts list 1/-.

miniature,

" OUR NOVEL WRIST RADIO

Oir engineers have de- ,
signed this novel Wrigt 22 6
Radir uging Jatest tran-

slator techuigques. Size only 14 x 1 x
jin. “Keatherwelght™ yet gives clear,
erisp  reception  over alt edinm
wavea, Tiny Dhattery lasts moaths
and months costing only 4d. No snags
——anyone can build it in an hour or
two using our SIMPLE AS A.B.C.
PICTORIAL STEP-BY-STEP PLANS.
All parts can be supphed inchuling
case and strap FOR ONLY 22/8. plus
post and packing 1/6 (C.0.D. 2
extrz.) Parta soid separaleiy, priced
parts list |/-.

OUR NEW

Build this newiy-designed “MINUETTE’ 4-8TAGE transistor

¥ st in very strong ready drilled ULTRA-MODERN CASE, size
Uses three tiansistors and diode and SELF-

only 6 x 3} x lin,
CONTAINED LOUD SPEAKER. Very
sensitive, ideal for office, bedroom,
holidaya, etc. Months and months
of fistening off an 8d. battery., Can
be bwit FOR ONLY 30/6, inciuding
PROPER CASE miniature suenker,
oto. SIMPLE A8 A.B.C. PICTORIAL
STEP-BY-STEP PLANS, cte., jrlus
post and packing 1/6 (C.0.D. 2/-
extra). Parts sold separately, priced
i parts list 1/-.

THE NEW 3-STAGE “RIO”

Our fabulous new 3-STAGE MINIA-
TURE LOUDSPEAKER DESIGN
THE “RIO” covers all medium
waves including Home, Light, ete.

lightwelght,
8d. battery.

Yree”

@

S
e s A0 2100
P

7

Buitld this

7-TRANSISTOR £ I 0. I 9.6
“MAJORCA’

uperhet portable with Car Radio
aerial attachmeut.
high  quality design «oving emark-
able tone with push-pull cutput. Can
L buiit tor ONLY £10.19.6. including
everything down to the last nut and
Lolt and SIMPLE AS A.B.C. PIC-
TORIAL STEP-BY-STEP PLANS.
Post and packing 3/6 (C.O.D. &4

‘ extra).

An exceptional

P'arts aold separately,

| THE NEW “FLORIDA” VALVE RADIO §

39/6

| This set
sengitive valve radios.

| winiature push Lutton bake, valve
pocket rilio al absotutely rock hot-
tann building cost. Covers all medium
waves with  wvery  latest cireuitry
bringing 1 siations from ali over
Lurope without fuss. Hize only 44 X
27 % 1lin. A fascinating pocket riclio.
We can supply all the parts lncluding
heantiful 2-tone case an) SIMPLE
AS A.B.C, PICTORIAL STEP-BY-
STEP PLANS, screws, wire, ete. Uan
tue built for the exceptionaliy LOW
PRICE OF 27/8, plux post aml pack-
g 146 (C.0. 1) 2/- extra). Parts sold
seprately, priced parts list 1/-

One of our new, exciting designs, the "“MONTE
CARLO" s a poweriul, all mains, miniature table

radio with the latest trimunngs, gold
| insert knobs, special nnmarkable plas-
tic venees, etc. The amazing circuit
covers atl medium and long waves
with good selectivity, fantastic tone
| and output.  includes ready dnlied
and punched vhaswms, standard octai
hase valves, ete. All the parts can be
supplied incliding SIMPLE AS A B.C.
PICTORIAL STEP-BY-STEP PLANS.
Fvers tning Jdown to the jast put and
bolt FOR ONLY £6.15.0, pius post and
packing 3/6 (C.0.D. 2/~ extra), T'arts
sold separately, priced parts list 1/,

29/6

Very reliable and
Works for months and months off an
Can be assembled in an hour or two.

All parta can be supplied inclwling miniature speaker
and everything down to the last nut and bolt with
SIMPLE AS A.8.C. PICTORIAL STEP-BY-STEP

2

nali “FLORIDA™ modrl is ome of our mnst
Itisa ghty compaect. seif-coniained

27/6

4 STAGE “MINUETTE” | THE NEW “MONTE-CARLO” RADIO

£5.15.0

BRAND NEW RECORD CHANGERS

ONLY £8.15.0 BRAND NEW! the
iatest 1-speed Autochanger, B.B.R.
UAL4, ax ilustroted, few only
OUR PRICE £8.15.0. P.P. 3/G.

BRAND NEW! the B.B.R. 4-speed
Autochanger, UAS8, few only left.
OUR PRICE £0.15.0, P. & P. /6.

BRAND NEW! the COLLARO
Junior 4-speed record player. OUR
PRICE 75/-. P. & P.3/6.

PLANS for ONLY 28/6, plus post
and packing 1/8 (C.0.D. 2/- cxtra).
Parts sold scparately, priced parls : e l

|BRAND NEW! COLLARO
~Conguest”, 4-apeed Autochanger.
OUR PRICE £7.15.0 P. & P. 3/6.

210, Church Road, Hove, Sussex

Plraz
Complete range of components and valves stocked.

Schools, Oniversities,

print nmne and address in hlock letters, Swuppliers to
no C€.0.D. abroad.

Regret

Cheques accepted, Cash or delivery 2= extra.
Government and Research Extablishments.

DEMONSTRATIONS DAILY AT WORKS
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TAPE. R ,GORDERS

descriptive leaflets.

PRACTICAL WIRELESS

There are no better value-for-
money Tape Recorders on the
market—if you can't call and
hear them, send S.A.E. for fully

July, 1961

BEFORE YOU BUY
—YOU SHOULD

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

MODEL CR3 /s Incorporates the COLLARO
“STUDIO" TWIN TRACK 3-speed Deck, operab-£39.1 o.o

ingat 1§°. 31" and 74" Speeds..........oovviiiiones
m‘f’. Terms: Deposit £7.18.0 and 12 months of
£2.17.11.

Each Model incorporates the R3/MKk.V1
11 pri oted provide for the nighly suecessrul HF/TR3 Ampli- § MODEL TR3/MK.V1 incorporates the New
801\1?1';1?%51'%“ RECO?()]V)ER !;clu- fler (described below) thus}) TRUVOX MKk. VI TWIN TRACK 2-speed Tape £49 10 o
ding  CRYSTAL MICROPHONE ensuring truly "Hi-Fi” record Y Deck operating at 31" and 74" speeds..........
and 1,200 ft. Spool of Tape. and playback facilities. H.P. Terms: Deposit £9.18.0 and 12 months of £3.12.7.

TAPE AMPLIFIERS and PRE-AMPLIFIERS PRESENTED FROM MULLARD DESIGNS

MODEL HF/TR3 TAPE AMPLIFIER

(Mullard Type A" design)
A very high quality Ampiifier
incorporating 3-speed treble

e%xallsar.ion.
FEROXCUBE

‘\IULLARD TYPE “C” °
re PR I‘/:\“PLIE IER—
LRAS& UNIT

The '‘Hi-Fi'' link to add full tape
recording facilities to High
Fidelity home lmtallations In- :
corporates FEROXCUBE POT 3

CORE PUSH PULL ObCILLATOR and abspged treblc eq’yallsatlon

uv E

WEARITE Tape Decks. I ARITE-
has GILSEN Output Trans: oL RS X RE T U SAENELL TAPE DECKS, . ihéludes
gn mer. . Incil;xd%s t‘separate separale power Supbly Unit. OR ASSEMBLED

ower Supp. ni
KIT OF £13 13 o %{%LED £17 o o KKI;{OF £14 o o H12 n%gnstgsDEe{J%Siltland £1 7. o o
PARTb H.P. Depos:t£3.8 0 and 12 months at.ll 4.11. (Excludlng power unit £11 15.0 and £14 10.0 reqpectively)
— ——

" FOR THE HOME GCONSTRUCTOR (0" Cop ET KT o bl e HETTRS At £26.0.0
SPECIAL ‘COMBINED OR DE R’ PRICES (b) Asabove but with HF/TR3 supplied ASSEMBLED £99 10,0

(a) The COLLARO ‘‘STUDIO” TAPE DECK
Mullard Type **C* PRE-AMPLIFIER and POWER £29 1 o o
Unit Assembled and Tested...,...........,......

H.P. Deposit £4.18.0 and 12 months

() As above but TYPE “C“ PRE-A
plied as complete KIT OF PART:!

() The TRUVOX Mk. VI DECK and the assembled £40 o 0
Type “C” Pre-amplifier and Power Unit....... Ch- 1]

H P. Deposit £8.0.0, and 12 months £2.18.8.

(d) As above but Type ““C” as complete KIT OF £36.10.0
(&) The BRENELL Mk. V DECK and the as'séx'nbled

Ty e "C" PRE-AMPLIFIER and POWER UNIT £46'o'o
Deposit £9.4.0, zand 12 momhs £3.7.6,

[ As (e) but.T e “CP as complete KIT OF PARTS £43.0.0
) EARITE 4A DECK with TYPE  “C”

a.ssembled and tested £56 0.0

H.P. Deposit £11.4.0, nths £4.
(Carriage and Insurance on aboue quotes 10/

EACH OF THE ABOVE CAN BE SUPPLIED IN A PORTAHLF‘ CASE

FOR £5.10.0 EXTRA. THUS FORMING A COMPLETE PORTABLE

PRE-AMPLIFIER. FULL JLL _DETATLS ON N_REQUEST.

SPECIAL OFFER "OF TAPE

spools. New, boxed and guaranteed.

2251t. om 3in. Spool.. 5/9 1200ft. on 71n Spool.
900(%. on Sin. Spool.......... 18/6 18001t on 7in. Spool..

7 LARGE PURGHASE OF BRAND

R.V.C. basa on latest type prastio | TAPE ACCESSORY KITS

and] TESTEDIN . e e e LR o s anm. il
H.P. Deposit £5.18.0 and 12 months £

(¢) COMPLETE KIT to build the HF/TR3, covether
with the NEW TRUVOX Mk. VI TAPE DE £36.10.0
(G %Eg%ovs tut HF/TR3 supplied ASSEMBLED and uo_o_o
'Eiri&'ié"rﬁbh'iﬁé'é'z' 8.
(e) COMPLETE KIT to bulld the HF/TR3 AMPLI- £42.0.0
FIER with the ERENELL Mk V TAPE DECK..
(f) As above but HF/TR3 supplied ASSEMBLED and £45 10 o
1 TESTED - -
(9) THE WEARITE 1A DECK with assembled an
" gested HF/TR3 Amplifier including WRARTTE £55.0.0

Head Lift Transformu
H.P. Deposit £11. 0 0. and 12 months £4.0.8.

Carriage and insurance on each above is 10/~ extra.
%tbrac&ive PORTABLE CASE})lsc ;\é&llaable t% ac&ortnmo&iite ﬂt\le
RUVOX or COLLARO TAPE DE and we ofter ogether with
ROLAI/CELESTION 10 x 6in. LOUDSPEAKER—ACOS CRYSTAL
MICROPHONE—and 1,200ft. SPOOL E.M.I. TAPF——ALL FOR
£9.0.0. Carrlage and Insurance 5/- extra.

1/- (a) EM.I. includes 3 reels leader tape, splicer. 37/6
jointing tape and stop fofl.....s.o.oieiiiie
(b) SCOTCHBOY. includes 3 reeis leader tape.
32/6 ' spllcer and lointmz Lape ............. 29/6

NEW AND FULLY GUARANTEED

TRUVOX and GARRARD TAPE EQUIPMENT

The “MODEL HFG/2R"”

PORTABLE TAPE RECORDER
(Orizinal Price £33.0.0)

FOR ONLY 22 gns.

H.P. Dep. £4.14.0. 12 months
£1.13.9. (Carr. & ins. 10/- extra).
Incor oranes THE. LATEST
RD “MAGAZINE“

AP EC and HIGH
QUALITY AMPLIF‘IER which
is entirely based on the very
successfu!l MULLARD TYPE “A"
DESIGN and snec!ﬂca.lly developed
10 operate the GARRARD DECK. Price IN-
CLUDLES 'SUPPLY OF THE GARRARD TAPE
MAGAZINE and 4in. SPOOL of DOUBLE PLAY TAPE. Com-
prises a Twin Track Recorder operating at 3tinssoc. spesd and
providing up to 1 hour 10 mins, playving time. Truly 'Portable”,
welghs only 22 Ibs. Outstanding features are excellent perfor-
mance and simplicity of operation.

ENABLES THESE OUTSTANDING PRICE REDUCTIONS

The “MODEL TK/MkIV”

PORTABLE TAPE RECORDER
(Orig.nai Price £49.10.0)

FOR Price includes a 7"
ONLY £36. |0. spool of EMI tape!
H.P. Dep. £7.6.0. 1’ months £2.13.8
(Carr and Ins. L)
Incornorates the ’I‘ruvovc MkIV
Tape Deck. Rola/Celestion 9 x 5
in. Loudspeaker and the Truvox
Type “K” Amplifier epecifically
developed by Truvox Ltd to cor-
rectiy operate their MkIV Tape
Deck. As a result we are able to presenc
a highly perfected tape recorder pros
ing sound reproduction which t.ruly just.lﬁes
the titie '“High Fidelity
A Twin Track Two Sneed model overating at 37 and 7}in/sec.
speeds and {ncorporating Magic Eye Indicator, Safety Button,
(Prevents accidental erasure.) Ext. Speaker outpus, tone and
volume contronls.

FULLY l)l<\(‘l{ll’TlVF. LEAFLE 'l\ ()V
ARE AVAILABLE—RUT PLEASE .
STATE \\ HICII LEAFLET 1S RI,QI IRbl).

.\l;l. OF ABOVE
Sk S ALK AND
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COMPLETE KIT OF PARTS—
MULLARD “5-10” MAIN AMPLIFIER

For use with the MULLARD 2-valve pre-amplifier with
which undistorted power output of up to 10 watts is ob-
tained. We supply SPECIFIED COMPONENTS AND NEW
MULLARD VALVES, including PARMEKO MAINS
TRANSFORMER and choice of the latest Ultra-Linear
PARMEKO or the PARTRIDGE Output Transtormer.

PRICE COMPLETE KIT (PARMEKO Output  £40.0.0
A tively we Supply ASSEMBLED »e
and TESTED. i ) ’ £11.10.0

ABOVE INCORPORATING PARTRIDGE OUTPLT TRANSFORMER, £1.6.0 EXTRA
— — —— — — — — — -

MULLARD’S PRE-AMPLIFIER
TONE GONTROL UNIT

Employing two EF86 valves. and designed to operate with
the MULLARD MAIN AMPLIFIERS. but also per-
fectly suitable for other makes.

PRICE COMPLETE

KITS OF PARTS £6'6'o

@ Equalisation for the lautest R.1.LA.A. characCteristics.

@ Input for Crystal Pick-ups, and variable reluctance magnetic tyres
@ Inpur (a) Direct from High Imp. Tape Head. (h) From a Tape Amp]
@ Wide ranze BANS and TREBLE Controls.

@ Sensitive Microphone Channel.
’

COMPLETE MULLARD “5-10” AMPLIFIER
The popular and very successful compiete “5-10" incorporating (cn
trol Unit providing up to 10 watts high quality reproduction. On
Specihed Components and new MULLAKD VALVLES are
supplied including PARMEKO MAINS TRANSFORMERS
and chofce o! the latest PARMEKO or PARTRIDGE
ULTRA-Linear Output Transforme £1 3 o

rs.
KIT OF £1 1 -1 o-o OR ASSEMBLED
tAssembled

PARTS HIR:l.nd TESTED
E
Amp. only). Db;fOSIT £2.14.0 12 months at 19/10.

PURCHASE

IHE IDEAL AMPLIFIER FOR A
INSTALLATION PROVIDING E
A
plus 6/6 carrjage and insurance) H.P
and 8 Months at £1.0.0. Complete to

and 2 PARMEKO OUTPU y
TRANSFORMER.
e e — — — =

THE “ADD-A-DECK”

Incorporating
£ “,\lf\=i»\7ll\

GA
TAP

(a= tllus-
trated) ~ READY 18 Gns.

R USE
(Carr. & Ins. 10/- extra).

Price tnclules Garrard Magazine
and a 4in. Spool Dousie Play Iape
H.P. Deposit £2,16.0, and 12 months of £1.7.8.
Provides complete tape recording facilities and
designed to opera-e through the pick-up sockets of
the standard type of RADIO RECEIVER, or an AMPLIFIER.
[rom which really first class reproduction is obtained. It con-
sists of a T'win Track Deck connected to the Pre-amplifier and ope-
rates at 3fin/sec. speed providing up to 1 hr. 10 mins. playing time.

Y THE LATEST MODELS ARE IN STOCK,
RECORD PLAYERS MANY AT REDUCED PRICES
SEND S.ALE. FOR TLLUSTRATED LEAFLET

B.S.R. MONARCH CAS 4-speed mixer 0

HE e M, o ket amect Siote ooy
Bt R, S0 ST, poocaoe it 7100
s et
Piqk-up. e . . £6.9.6
b v g enies
EI(\‘:;Y(D\]I)&-YS %igi?acl‘,78'{“,%clgfﬂ?'l 4-speed Player LB
L O 4 -
speeds. High output. Crvstal Pick-upr. EULA £8-19-6

Carriuge and Insurance on each above, /- extra.

Dept. P.W. 1HBFL‘EET'ST-,LDHDUH1 E.'ﬂ.d-'

Telephone: FLEET STREET 5812f3/4 -

PRACTICAL WIRELESS

STERN'S MULLARD DESIGNS

Designed by 31ULLA KD —presented by = UEMNS stmictly L0 speciucation

asseMBLED anp TesTED £8.0.0
Supplied strictly to MULLARD'S SPECIFICATION and incorporating:

plifier or Pre-amplifier.

BOVE Incorporating PARTRIDGE OUTPUT TRANS. £1.6.0 extra.

— e — am— — o c—
COMPLETE MULLARD ‘‘3-3” [
LI, TIIGH QUALITY
P EX LENT REPRODUC-
S OUTPUT
OR ASSEMBLED
and TESTED

: D
MULLARD’S SPECIFI-
2 "ATION including Mullard valves l
b4 — — —

199
PRICE REDUCTIONS

(a) The KIT OF PARTS to build both
gle “5-1[})3}{ Main Aénopllﬁer and the
TNt s, o £15.15.0
(b) The 510" and the 2-stage PRE-
Al\gP Both &SlngBLgrj),z and TESTED
H.P. Dep. .16.0 an

months of £1.7.8.......... £1 8.18.0
(¢) The KIT OF PARTS to build the
DUAL-CHANNEL *3-3” AMPLIFIER
a"dEm‘h]%gMifﬁmN&)EL

SEE AN L oo £21.10.0
(d) The DUAL-CHANNEL 33"
AMPLIFIER and the DUAL-CHANNEL
PRE-AMPLIFIER CONTROL _UNIT
BOTH ASSEMBLED and
TESTED

o1 £1.16.8.
‘HE KIT OF PARTS to build one
CHANNEL. and the

Ve TRE. £21.10.0

() ONE_“5-10" AMPLIFIER and the
DUAL-CHANNEL PR%-AMPLIF]’ER
’?‘%%‘T ASSEMBLED an £25-0.0

D
H.P. Terms: Deposit £5, 12 months of

£1.16.8.
(g) KIT OF PARTS to build Two *5-10"
MAIN AMPLIFIERS (incorporating
Parmeko Outpui Transformers) and
ONpr £31.0.0
(h) TWO *‘5-10"" AMPLIFIERS and the
DUAL-CHANNEL PRE-AMPLIFIER
CONTROL _UNIT BOTH £3600
ASSEMBLED & TESTED aVa
H.1>1.2Terms: Deposit £7.4.0, 12 months
£2.12.0.
Carriage and Insurance 7/6 extra.
Prices quoted are subject to £1.8.0
extra for Partridge Transformer.

STEREO PRE-AMPLIFIER

This model *
incorporates j+
two Mullard

mplifiers

£8.19.6) comnined

. Terms: Deposiy. 32.0.0 Lr‘;?? e‘fa_
biing it to be used for both STEREO

2B
PITONIC or MONAURAL operation. It
is Jesignad primarily to operate with our
range of MULLARD MAIN AMPLIFIERS but will also operate
equally well with any make of Amplifiers requiring an input of
ASSEMBLED

250 m/volts. q
£12.10.0 ASSEMBLED. £15.0.0

SQupTs
H.P. €3 Dep. and 12 mths. at £1.2.0

MULLARD FOUR CHANNEL MIXER UNIT

Self powered with Cathode
follower output. Incorporates
Twc inputs for MICROPHONES
One lor CRYSTAL PICK UP and
a fourth for RADIO or TAPE

Complete Kit of Parts £8.8.0
Assembled and Tested  £10.0.0

TERMS: Deposit £2 and 12 months at 15/-.

MODFEL IL. one microphone Input matched for moving coil or
Ribbon Mike. £1.17.0 extra.

Mk.11 “Fidelity” FM TUNING UNIT

An attractively presented Unit incorporating MULLARD PER-

iylEABILIi;I‘(};{’l_‘FIﬁ\JlNG HEART and corresponding Mullard valve
ine a §)
CO‘XI\IPSTRUCTOR £10'1 o-o ASSEMBLED 4'5-0

A SPECIAL CASH OFFER!!
This very attractive PORTABLE AM-
PLIFIER CASE together with a good
quality GRAM AMPLIFIER and a
matched P. 1. SPEAKER.

For ONLY £8.7,6 (Plus /6 Carr. & Ins.)

The amplifier consists of a 2-stage de-
sign incorporating 3 modern B.V.A, i
valves and has separate BASS and ﬁé
TREBLE CONTROLS.

The Portable Case will also accommo-
date almost any make of Autochanger B
and 18 attractively finished in Mushroom GrevRexine.

WE ALSO SUPPLY SEPARATELY— o4

(a) The 2-stage (plus Rectifier) AMPLIFIER

(b) The PORTARLE CARRYING CASE £3.17.6
(¢) 6iin. P.3L SPEAKER 18/9 Carriage and Insurance 4/- extra.
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Easy - to- build_Kit - sels_of [

AMATEUR TRANSMITTER Model DX-100U
Covers all amateur bands from 160-10 metres. 150
watts D.C. input. Self contained including £81.10.0
Power Supply Modulator V.F.O. ol

AMATEUR TRANSMITTER Model DX-40U
From 80-10 m. Power input 75 w. C.W., 60 w. peak
C.C. phone. Output 40 w. to aerial. Com- £32.10.0
pact and self-contained. Prov. for V.F.O. oU\8

VAR. FREQ. OSCILLATOR VF-1U
From 160-10 m. Ideal for our DX-40U and similar
transmitters. Price less valves £8.19.6 £11.2.0

R.F. SIGNAL GENERATOR Model RF-1U

Up to 100 Mc/s. fundamental and 200 Mc/s. on
harmonics and up to 100mV. output on all £11 18.0
bands. 0.

AUDIO SIGNAL GENERATOR Model AG-9U

10 c/s to 100 kefs. switch selected. Distortion
less than 0.1% 10 v. sine wave output £19.19.6
metered in volts and dB's. -
VALVE VOLTMETER Model V-7A

Measures volts to 1,500 (D.C. and R.M.S.) and

4,000 pk. to pk. Res. 0.1 (2 to 1,000 M(2. D.C. input
imped. 1IM (. Complete with test prods £13.00
leads and standardising bactery. WU

Portable 234 in. SERVICE ‘Scope Model 0S-1
Compact portable scope idea! for servicing and general
work. Y amplifier sensitivity 10 mV/cm; response
;{:3 dz 10 c/s-‘zc.:S M7ci/s. 4J‘;l‘imleu.base 15 ¢/s-150 ke/s.
rinted circuit. Case 7§ x 43 x 124in. long.

We. only 1041b. ® £19.100

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

covers 10 ¢/s to 500 kc/s. in 5 ranges. £36.10.0
RES.-CAP. BRIDGE Model C-3U

Measures  capacity (0pF to 1,000uF resistance
100 Q to 5 M €2 and power factor 5-450 v. £8.6.6
test voltages. With safety switch. 8.6.

SINGLE CHANNEL AMPLIFIER, MA-12

10-12 watt Hi-Fi amplifier. Extremely low
distortion and wide frequency range. £10.19.6

HI-FI EQUIPMENT CABINETS
Range of cabinets available with at jeast one to suit
Your particular needs. From smal! to large, housing
Tape Deck, Record Player and full equipment. In the
white for finishing to personal taste.

From £11.5.6 to £17.18.6

GRID DIP METER Model GD-1U
Coverage from 2 Mc’s. to 450 Mcfs.

PRACTICAL WIRELESS

F.M. TUNER

Complete set of plug-in
coils provided £109.6

TAPE RECORDING/PLAYBACK
AMPLIFIER Model TA-1

quaural (TA-IM) £18.2.6. Conversion
:J{_\:_Itso).Stereo £6.10.0. Scereo £23.6.0
‘PACKAGED DEALS’ 4 \y1.g;
Equipment including TAPE DECKS

RECORD PLAYERS and DECCA ffss
PICK-UPS,

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

Full details of models)

Please send me FREE CATALOGUE {(Yes/No)m e

July, 1961

highest quality at lower cost

- THE “MOHICAN"” GENERAL COVERAGE

RECEIVER, Model GC-1U

Fully transistorised, including 4 piezo-electric trans-
filters. The very latest and an excellent portable or
Fixed Station receiver for the Ham and £38.15.0
short-wave listener. i

SHORT-WAVE TRANSISTOR PORTABLE
Model RSW-1

Extending aerial, leather case, four band (2 short-wave
bands Trawler and Medium). £21.18.6

6-TRANSISTOR PORTABLE Model UXR-1

Pre-aligned 1.F. transtormers, 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 for any youngster. £2.16.6

HI-FI F.M. TUNER

Tuning range 86-108 Mc/s. For your convenience
this i available in two units sold separately as follows:
Tuner Unit (FMT-4U) with 10.7 Mc/s. LF. output
(£3.2.0 inc. P.T.). LF. Amplifier (FMA-4U) com-
plete with cabinet and valves (£11.11.0). £14.13.0

HI-FI 16W STEREO AMPLIFIER Model S-88
20mV. basic sensitivity (4 mV. available, 7/6 extra).
Ganged controls. Stereo-Monaural gram. radio and
tape recorder input. Push-button selec- £26.12.6
tion. Two-tone grey metal cabinet. o8 £

6W STEREO AMPLIFIER Model S-33

3 watts per channel, 0.3% distortion at 2.5 w/chn
20d8 N.F.B. Inputs for Radio (or Tape) and Gram.
Stereo or Monaural, ganged controls. £128.6
Sensitivity 200 mV. e

TRANSCRIPTION RECORD PLAYER RP-1U
4-speed A.C. motor Ronette S.tenjeo/Mono pick-
nomber meaiisple, " Pt Only limiced g1 10,0

HI-FI SPEAKER SYSTEM Model SSU-1

Ducted-port bass reflex cabinet 'in the white”
Twin speakers. With legs £11.16.6. £10.15.6

"COTSWOLD" HI-FI SPEAKER SYSTEM KIT
Acoustically designed -enclosure "in the white"
26 %23 x 154in. housinga 12in. bass speaker with 2in.
speech coil, ellipticas middle speaker and pressure
unit to cover the full frequency range of 30-20,000 ¢/s
Complete with speakers, cross-over unit, £21.19.0
level control, etc. -1

COMPLETE MATCHED STEREO OUTFIT

includes record player amplifier and

THE “GLOUCESTER”
EQUIPMENT CABINET

twin speaker systems {pedestal speaker
legs optional £2.7.0 extra). £43.19.0
STEREO CONTROL UNIT USC-1
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 £18.18.6
STEREQO HEAD BOOSTER USP-1
Ideal for boostinkg tape-head output and
lo utput pick-ups (e.g.
D:ccaoﬂsss. Pigicues (o £6.17.6
Prices include free delivery UK
Deferred Terms
available on orders over £10

NAME

ADDRESS

PW7

| ety |

IDAYSTROM LTD.

|} DEPT. P.W.7, GLOUCESTER, ENGLAND

I A member of the Daystrom Group, manufacturers of the
WORLD’S LARGEST-SELLING ELECTRONIC KITS
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= Editorial and Advertisement
ffices:
PRACTICAL WIRELESS
George Newnes, Ltd., Tower House,
Southampton Street, W.C.2.

© George Ltd.,, 1961

Newnes

Phone: Temple Bar 4363.

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

SUBSCRIPTION RATES
including postage for one year

ntand - - - - - £1.3.0 per annum
Abroad - - - - - £1.1.6 per annum
Canada- - - - - -19s.perannum

Conlenls
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Radio Construction for
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Adding Communications Fea-
tures ...
The P.W. Signal Generator ...
On Your Wavelength ...
A Top-Band Transistor Tx
A Valve/Transistor Short
Waver ...
An Amateur Communications
Receiver
Transistorised Signal Tracer..,
Designing Multimeter Circuits
Trade News
Phase Splitters and Phase
Reversers
Letters to the Editor ...
Short Wave Listeners’ Log ...
Transmitting Topics
Club News

the

The Editor will be pleased to congider
articles of a practical nature. Such
articles should be wrilten on one side

ki

responsible  Jor
effort will be made to return them if a
stamped and addressed envelope is
enclosed. All correspondence intended
for the Editor should be addressed:
The  Editor PRACTICAL ~ WIRELESS,
George Newnes, Ltd., Tower House,
Southampton Street, London, W.C.2.
Cuwing to the rapid progress {n the
designs of wireless apparatus and to
our efforts to keep our readers in touch
with the latest developments, we give
no warranty that apparatus described
in our columns is not the subfject of

letters patent.

Copyright drawings, photo-
%raphs and_ articles  published in
RACTICAL WIRELESS is  spectfically
reserved  throughout  the countries
anatory to the Berne Convention and
the U.S.A. Reproductions or imitations
of any of these are therefore erpressly

in all

forbldden. PRACTICAL WIRELESS
= incorporates ‘‘Amateur Wireless.”
SHIRIEHI ORI ARE

ORI

Practical Wireless
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Modern Communications

NE of the first uses for radio was the establishment of

reliable communications between countries and continents.

Now, submarine cables are used increasingly for -the
transmission of messages and information, but even so. electronic
research is facilitating the introduction of new telephone circuits
operating over larger distances than before. The main problem in
installing telephone cables of great length is in finding a way of
preserving the strength of the signals—the resistance of the
conductor used cannot be reduced indefinitely since the weight
and cost of the cable rises as well. The solution is to employ
amplifiers at regular intervals along the cable, but it is only
recently that this has become possible. Electronic rescarch has
permitted the introductiori of reliable valves which have an
extremely long life and the characteristics of which remain
almost constant during their life. Amplifiérs using these valves
are spliced into the submarine cables in the factory and can thus
be made an integral part of the cable. -

At present, the conventional type of cable predominates, but
cables using integral repeaters—as the submerged amplifiers.are
termed—will soon become much more numerous. Communica-
tions will thus become increasingly more reliable. However, one
of the factors which cause interruption of messages is the break-
age of cables caused by trawl fishing. In such fishing, the boat
drags behind it a trawl or net and in order to hold the nct open,
two weighted boards are used. Although these boards will
generally ride over any cables on the bed of the ocean, where
there is a trough for example, it is possible for them to foul the
cable and break or damage it. It is obvious that such damage
will be very serious where repeater cables are concerned—these
may carry as many as 80 conversations in each direction simul-
taneously. The interruption to services will have much mdre
effect than if a telegraph cable were broken or damaged.

Much of the damage occurs in European coastal waters., or in
the North-West Atlantic, off the Newfoundland coast, in depths
of about 500 fathoms, and recently practical steps have been
taken to minimise the damage. Following two years’ work by
an internationally constituted Cable Damage Committee, with
headquarters in London, charts are to be issued to trawler
owners in an effort to reduce the number of cable interruptions
caused by trawlers, The charts will plot the positions of every
cable in water up to 500 fathoms in depth in the North-East and
North-West Atlantic.

The introduction of these charts should be an important factor
in the establishment of reliable communications over long ‘dis-
tances and should materially affect the cost of using and installing
the necessary equipment. Further research—both into cables and
the associated electronic components—should reduce the cost of
communications still further in the future.
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Our next issue, dated August, will be published on July 7th.
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Round the World of Wireless

POTENTIAL AND
CURRENT NEWS

Broadcast Receiving Licences

’l‘HE following statement shows
the approximate number of
Broadcast Receiving Licences in
force at the end of March,
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

London Postal .. 692,282
Home Counties oo 652,845
Midland .. oo . . 473,911
North Eastern .. 00 518,782
North Western 448,39
South Western oo 00 391,932
Wales ard Border Counties 230,117
‘Total England and Wales .. 3,408,259
Scotland .. .. oo 383,379
Northern Iretand 117.346
Grand Total . . .. 3,908,984

Simlac Analogue Computer

'l‘HlS computer, made_by Short

Brothers and Harland Ltd.,
was featured in Round the World
of Wireless of the May issue of
PRACTICAL WIRELESS. However,
the illustration accompanying its
description was not of the Simlac
analogue computer, as stated in
the caption, but was a photo-
graph of the Short Educational
Computer.

This month an artist’s impres-
sion of the Simlac analogue com-
puter is illustrated. Printed
circuit detachable patch panels,
push button selection of co-
efficients and fault detection are
all features of the Simlac com-
puter which employs components

of 0-0lper cent accuracy. Design .

and circuiting have already béen
established and a prototype is
being built. Production models
are scheduled for next year.

German Radio, Television, and
Phono Exhibition Berlin 1961.

THE German Radio, Television

and Phono Exhibition Berlin
1961, to "be held from 25th
August to 3rd September at the
Berlin radio tower, is to be the
biggest exhibition event of the
year. It is the first such exhibi-
tion held in Berlin for 22 years.
It was first held here in 1924 and
then regularly until 1939, Since

A Simlac analogue computer made by Short Brothers and Harland Ltd.

the end of the second world war
it was three times held in Diissel-
dorf and twice in Frankfurt.

This year there will be 150
exhibitors in 13 halls and the
Philips pavilion will be on West
Berlin’s exhibition grounds at the
radio tower. German radio
stations are to set up studios in
two halls from which live broad-
casts and television programmes
can be transmitted with exhibi-
tion reports, giving visitors a
view behind the scenes of radio
and TV work.

R.E.C.M.F. Exhibition

FOUR types of rectifier units

and diodes, namely copper-
oxide, selenium, germanium and
silicon. were shown on the
Westinghouse stand at the Radio
and Electronic Component Manu-
facturers’ Exhibition in a variety
of power, miniature and sub-
miniature assemblies to meet all
the requirements of the electronic
industry.

Of special interest were ranges
of crystal aligned selenium
rectifiers in various types of
assembly, capable of working at
much higher current densities
and giving greater service life

expectancy than normal pro-
cessed selenium units.
The  copper-oxide  display

showed units specially designed
for telecommunication applica-
tions together with  bridge
connected instrument type
rectifiers in both standard and
potted assemblies.
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Applications of silicon con-
trolled. rectifiers included single-
and three-phase A.C. power
regulators, motor control and
regenerative  braking, and a
power inverter.

C.E.G.B’s Biggest Transformers

HE . Central Electricity Gener-

ating Board Midlands Project
group has placed an order with
Associated Electrical TIndustries
Limited for two 400MVA
generator transformers for con-
nection to the supergrid at the
Drakelow “C” Power Station
near Burton-on-Trent.

These generator transformers
are the largest so far ordered by
C.E.G.B. and they will connect
two  375MW  super critical
turbine-generators to the grid
system. AEI is manufacturing
one of these 375MW turbine-
generators.

When fully assembled each
transformer will weigh 270 tons
and be 38ft long, by 13ft wide,
by 30ft high.

The transformers will step up
the generator voltage from 90kV
to' 300kV at no-load. Tappings
will provide voltage adjustments
of plus or minus I0per cent in
eighteen equal steps arranged for
local and remote electrical
control. :

Radar for Brussels National Air-
port

‘ ITH the installation of the
_new 500kW Marconi 50cm
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surveillance radar nearing com-
pletion, a new order has been
placed with Marconi’s/S.A.1.T.
Electronics for the delivery and
installation of 18 fixed coil radar
display units, to be manufactured
by the Chelmsford works of
Marconi’s Wireless Telegraph
Co. Ltd. With this installation
the Air Traffic Control at Brussels
National Airport will be pro-
vided with extensive display
facilities. In this way a complete
coverage of a territory extending
considerably beyond the frontiers
of Belgium has been obtained.
The fixed coil display units,
type SD 1010, to be installed in
the control tower have been
designed to handle and display

large quantities of ancillary
information between timebase
sweeps. Up to 20 inter-trace

markers will be employed at the
Brussels Air Traffic Control
Centre with joystick control to
place them on any part of the
" display. Some of the inter-trace

marks will be of the track-
while-scan type; these, when
positioned  alongside  aircraft
responses, follow them auto-
matically for permanent and
positive " identification. Facilities

are also included fer repeating
the strobe information from one
display to another. Superimposi-

tion ~of automatic direction
finding traces will also be incor-
porated.  Facilities for data

handling of radar information
will be progressively incorpor-
ated.

British Electronics Exhibition in
Sweden

‘THE-British Radio and Elec-

tronic Component Manufac-
turers’ Federation is to hold an
exhibition in the Marmorhallar,
Stockholm., from 9th to 13th
October, 1961.

This will be the fourth exhibi-
tion held in Stockholm by the
British  electronic component
manufacturing industry, previous
ones having been in 1948, 1953
and 1958. Previously timed for
every five years, representations
have been made from the
Scandinavian countries that the
exhibition should be held more
frequently.

- The exhibition follows the
Federation’s exhibition at Olym-
pia, London, from 30th May to
2nd June. It is expected to
include components for the latest
electronic applications. including
computers, machine tool control,

PRACTICAL WIRELESS

communications and other satel-
lites, missiles and nuclear
engineering.

Exports of British components
last year increased by 36per cent
compared with~1959.

Trans-Atlantic Talk

A TRANS-ATLANTIC meet-

ing of audio engineers took
place recently over the inter-
continental broadcast telephone
lines.

The conference was between
the Association of Public Address
Engineers at the Kings Head
Hotel, Harrow-on-the-Hill, in
England, and representatives of
the U.S. Audio Engineers’ Society
in New York.

Audiences assembled in both
places to hear the conversation
over loudspeakers. The U.S.
panel used a three-pick-up system
employing Shure Brothers Inc's
newest 545 Unidyne 11} dynamic
microphones in desk stands.

Topics ranged broadly over
the entire audio field, including
transistorised power supplies and
amplifiers, ribbon versus dynamic
microphone, proper output and
placement of speakers at public
events, theatre sound systems,
stereo pick-up of musical pres-
entations, etc.

On both sides of the Atlantic,
participating engineers pro-
nounced the expcriment a success.

o RS
Audio engineers in England and the United States confer over inter-continents!
broadcast telephone lines to compare latest advances in techniques.
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Sound fidelity was of the highest
quality, with good frequency res-
ponse and complete freedom
from fading.

Service Depot moves to New
Premises

YHE address of the Mullard

Birmingham Service Depot
is now 2,219 Coventry Road,
Birmingham. These new pre-
mises will give better facilities
both to dealers and to service
depot staff.

It has modern equipment for
handling and testing valves and
picture tubes, and an improved
valve tester service section.

One of the greatest benefits of
the new depot is that it is sited
well away from the traffic con-
gestion of the City centre.

R.E.C.M.F. Elections

MR. ARTHUR B ULGIN
(A. F. Bulgin and Co. Ltd.)
has been elected president of the
Radio and Electronic Com-
ponent Manufacturers’ Federa-
tion, in succession to Mr. E. M.
Lee (Belling and Lee Ltd.). Mr.
Bulgin was one of the six manu-
facturers who met in 1932 to
form the Federation. .
Dr. G. A. V. Sowter (Telcon
Metals Ltd.) succeeds Mr.
Hector V. Slade (Garrard
Engineering and Manufacturing
Co. Ltd.) as chairman.



www.americanradiohistory.com

(41 ¢
12 Ay 7 LTS

15 (1] pracTic

8/1

204

Xl 1
0 Y
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commonly associated with large
power valves, expensive trans~
formers, etc., but if funda-
mental principles are observed,
excellent results can be obtained
with simple circuits and inexpen-
sive components. The amplifier
described here was designed for
use with a VHF tuner; it has a
frequency range which is more
than adequate for the purpose
and a silent background which
does justice to the quaiity of the
transmissions.
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Inexpensive Amplifier

Circuit

As will be seen from Fig. 1, the output stage
employs two pentodes, EL42, which in class AB1
push-pull operation will produce 7W. This is
more than enough for the average listener and is
unlikely to be required in full. The valves have
been selected because, although they are slightly
more expensive than some alternatives, they have
a comparatively small current requirement which
enables the power supply to be reduced in bulk,
weight and cost. 'They are operated with 250V
on anodes -and screens and share a common bias
resistor. This does not have to be bypassed,
since the signal currents cancel out at the cathodes
if the valves are reasonably well matched. A word
of warning here—the amplifier must not be
switched on unless bor/ output valves are in place.

Output Stage

The output transformer should have a reason-
ably high primary inductance and, to match the
anode-to-anode load, which is 15k, should provide
a ratio of about 70 to 1 for a 32 speaker or 35

By V. E. Holley

to 1 for a 15Q type. The primary inductance of the
transformer used in the prototype is 45H with no
An expensive component is not necessary;
indeed the extended frequency response obtained
from it may introduce phase shift leading to
instability when negative feedback is applied. The
circuit relies on negative feedback to make good
the shortcomings of the cheaper transformer.

Inverter

The output stage requires a signal of about
35V peak grid-to-grid for full power, and this
is provided by one half of the double triode
valve, 12AU7, comnected as a phase inverter. The
circuit shown is simple but linear in the extreme,
owing to heavy negative current feedback in the
cathode load resistor. This feedback raises the
input impedance of the stage to about ten times
the value of the grid Ilcak, ie. 10M. Quite a
small coupling capacitor from the previous stage
would therefore be adequate for low frequency

www.americanradiohistorv.com
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Fig. 1.—The circuit of the main amplifier.

response, but it is not advisable to reduce it below
0-05uF or the high impedance from the grid of
V2B to earth will make the grid unduly susceptible
to electrostatic hum pick-up. For the same
reason, the anode load in the preceding stage
should not be too high. The cathode bias resistor,
R12 is small in relation to R13, so that there is
no point in bypassing it.

A.F, Stage

The phase inverter is fed from the other half
of the 12AU7, arranged as a conventional resist-
ance coupled amplifier with an anode load of
47k. Decoupling and additional smoothing are
provided bv C8 and R9 and the linearity of the
stage is improved by omitting the usual bypass
capacitor from the cathode circuit. This omission
also provides a suitable point for the injection of
negative voltage feedback from the output trans-
former and of course, saves the cost of the
capacitor. The resistors R7 and R19 are selected
for two purposes; their value in parallel provides
the correct bias for V2A and their relative
values determine the proportion of the output
voltage to be fed back to the valve cathode. The
valve, of course, operates with both current and
voltage feedback.

“Tone Controls

Tone controls are not strictly necessary for
reproduction of VHF programmes, but compre-
hensive controls have been provided so that the
response can be adjusted for individual taste. The
gain from the grid of V2A onwards is quite low
and the controls are inserted at this point, so that
they shall not be sensitive to hum. The values
of the capacitors can be varied to taste; those

shown gave a wide range of control in the proto-
type and should be generally satisfactory. No
special screening is necessary.

Pre-Amplifier

The pre-amplifier stage employs a resistance-
coupled pentode, 6AM6 (Fig. 2).  This gives the

amplifier more overall gain than is necessary for
radio reproduction, but makes it suitable for use

l B87G

R2
plug for
= 270“% conn%ctions
R1 2 E M ito
!-ZMé ain Amp, R4
T
6AME

" C2 50p4F |

Fié. 2.—The pre-amplifier circuit.
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with other lower level inputs. The screen of this
valve requires to be decoupled by not less than

Fig. 3.—Details of the main chassis.

0-54F, and as a paper capacitor of this value is
rather bulky, a 2uF electrolytic is used. The

]
]
'
. ! 3/8' dia. tor
2 ! VRI (Volume)
'] : 1
. ! %'-
}
3/ ;
§oaet “l
2, {‘F:_:=¥=:‘—-
1

[ ¢
Hole tosuit M Position ot VI 4 Pre—Amp,
mounting bracket ) Output leads

l to B7G
37 4
2" 7g dia. for
VR2 (Treble)
L}

input coaxial
cable

3/8" dia. for

]
(]
1
]
1
)
]
]
| VR3 (Bass)
[}

|
T~
=

2° te—Bend along— !
dotted lines

'
]
]
!
[1—— 2'——~—>!<—~ 11/4”-———— ]‘/4”—.14—— 2.——»

Y' 11 [Mounting
9—- [ bracket
: for Vi

I
1
]
]
1

for leads to ___| v O-
CiC2angC3 | T=

2y

3_3¢ dia holes [ | 5/8”d.ha€

7|

”
2% :
Fig. 4.—Constructional details of the pre-amplifier

chassis.

COMPONENTS LIST

Resistors: Capacitors
(3W unless otherwise (500VYW unless
stated) otherwise stated)
RI 1-2M Cl 2uF electro-
R2 270k lytic
R3 22k C2 50u.F 25VW
R4 |50k electrolytic
R5 150k C3 0-05uF
R6 IM Cd4 68pF
R7 27k C5 680pF
R8 47k Cé6 270pF
R9 22k C7 3000pF
RIO IM C8 8uF electro-
RIl 47k lytic
RI2 2:7k C9 0-05uF
RI3 47k Cl0 16uF electro-
Rl4 47k lytic
RIS 470k Cil 0-1uF
RI6 470k Cl2 0-1uF
RI7 300Q), IW CI3 32uF electro-
RI8 3k, Iow lytic
RI9 4-7k Cl14 32uF electro-
lytic
Valves:

YI—6AM6, BTG base and screen
Y2—12AU7, B9 A base
;43:}5:_42, B8A base
V5—6 X5, octal base
Potentiometers:
VRI IM log. VR2 2M log. VR3 2M log.
Mains transformer:
350-0-350V, 60mA, 63V, 2A
Output transformer:
Push-pull ratio 70 to | for 3() speaker, 35 to |
for 15Q
| B7G base and plug to suit
! Octal base and plug to suit
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cathode resistor in this stage must be bypassed,
not to avoid degeneration but to remove hum
caused by the heater-cathode capacitance of the
valve. The volume contro} is incorporated in the
grid circuit. No decoupling is necessary between
V1 and V2.

If the expense of an additional 1M potentio-
meter is no objection, one may be
fitted in the grid circuit of V2 as
the main volume control in place
of R6, so that any noise voltages
originating in the first stage will be
reduced along with the signal. It
will be necessary, however, to
retain the control in the grid circuit
of VI to prevent overloading with
high level inputs, but a cheaper

pre-set type is suitable for this. i
Power Supply L
The mains transformer must

have an output of 350V at 60mA and 6°3 at 2A,
and the clamping must be adequate to prevent any
audible buzz from the stampings. Ex-Government
transformers, impregnated for tropical use, are
excellent and one was used in the prototype. A
6X5 rectifier is shown in Fig. 1, but any type to
suit the transformer will be satisfactory. Mains
smoothing is provided by R18 in conjunction with
Cl13 and Cl4; the resistor value may need slight
adjustment to produce the right voltages at the
valve electrodes. Generous smoothing almost
completely eliminates hum and it is very difficult
indeed to discover by ear whether the amplifier
is switched on.

Construction

The construction is quite .slraightforward and
the layout is in no way critical. The prototype
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was built in two sections so that the main amplifier
could, for physical stability, be fitted at the bottom
of a floor-standing cabinet, to be described, and
the pre-amplifier and controls higher up in a con-
venient operating position. A plan of the main
chassis, which is of 16s.w.g. aluminium sheet, is
given in Fig. 3  Power supplies for the pre-

Above.—The component layout of the amplifier.

Below.—An underchassis view of the pre-amplifier.

P

amplifier are taken from the B7G socket by way
of a suitable plug and cables.

(To be continued)

L
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Fig. 5.—The component layout and wiring diagram for the amplifier.
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Radio Construetion for the Beginner

../4LTHOUGH No. Sintheseries practicolly exhausted the possibili«

By D. B. Kidd

ties of construction from photographs reproduced in half-tone, so mony

reoders requested further circuitry
has been written to round off the series.

on the same lines that this article

This hos been made possible by employing line-drawings only as
illustrations, and it is hoped that these will enable the reader to construct
quite a complicated receiver without assuming much previous knowledge.

The receiver last described (in the January
and February 1961 issues) was a two-transistor
regenerative set, and although many beginners
have expressed pleasure at its performance
(especially as a “ Top Band™ receiver) help has
been asked for in almost every case to obtain
additional volume or “output”.

It will be assumed that the reader has built the
set and that its appearance is roughly as shown in
the half-tone illustration, which appeared on
page 777 of the January issue. It will be found
extremely helpful to compare this, and the
theoretical diagram at the foot of age 776, with
the illustrations in the present articﬁa.

The circuitry to be described consists of modifi-
cations and additions to the previous receiver, and
a little time spent in comparing the two will save
a good deal of work later, as there is no point in
moving components about the board unnecessarily.

Greater volume can be obtained from the
receiver in two ways. The first is to add another
amplifying stage—that is, to use a third transistor.
(Two methods of doing this will be described.)
The other method is by using a

To see how this is done, it is only necessary to
compare Fig. 1 (below) with the theoretical circuit
on page 776 of the January issue. The audio feed-
back loop at the foot of the new diagram is very
obvious and the three extra components needed
appear near the top. They are R2 (2:2k), C4 (8uF),
and R3 (100k).

The total cost of these components is less than
half that of a good audio transistor, so there is
some saving in cost when reflexing is used.

The reader should now compare Fig. 2 (page
209) with the layout photograph in the January
issue. Eighteen  woodscrews and washers are
required for the new circuit, not counting those of
the ferrite aerial and battery assemblies, which,
together with the tuning condenser, headphone
sockets, and on/oft switch, need not be disturbed
at all. In Fig. 2 (page 209) the on/off switch has
been shown as though placed on one side, but this
is simply to make the illustration easier to follow,

It will also be noticed that nearly all the com-
ponents near the positive line, including the two
transistors, can remain where they are, though as

trick  known as “reflexing ",
which readers have probably read
about already in the pages of this
magazine at some time or other.

it was pointed out in the

ADDITIONAL COMPONENTS REQUIRED FOR

R2 22k 1w

Fig. 1 (below)
R3 100k 1w

C4 8.F 6vw

January article (No. 4) that
“ ordinary ” or audio-type tran-
sistors will not magnify the sort \A ial
of signals (called *‘radio-fre- efig
quency ) which are emitted by )
the transmitter and appear at the
aerial of the set. For this. a

IItFerrite
"R

special sort of transistor (R.F.
type) had to be used. Now, an
R.F. transistor will amplify the
“audio” (sound  frequency)
signals produced by the crystal
detector perfectly well. For this
reason, it is possible, provided
certain precautions are taken, to
make the R.F. transistor (T! in
the two-transistor set) carry out
both functions at the same time.
it thus takes over the work of
T2, leaving the second transistor

in the position of a third Tuning
amplifier. Capacitor
This means that a two-tran- S500pF

sistor set can be made to work
as though it were a three-tran-

©

e

Oon/Ott
Switch

<
—

+

/

3v
Battery

sistor receiver, thus obtaining
greater volume.

Fig. 1.—The modified circuit to give reflexed operation.
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—— e

T ———

e e Y
Ct Tuning Capacitor — = |

== Headphones
== Sockets =

Fig. 2.—The practical layout of the new circuit.

a precaution the battery should be removed from
its clips while the various changes are made.

When the new circuit pattern has been com-

pleted, the battery can be replaced and the set
switched on. If the wiring has been carried out
correctly, the increased volume should be apparent
immediately. 1f not, the set should be switched
off and the circuit rechecked, making sure that ail
connections are correct, clean, and tightly screwed
up.
It is most important that the diodes should be
fixed as shown. If either diode is reversed. the
receiver will fail to operate. 1f they have been
left undisturbed, this, of course, cannot happen.
Although the added impedance of R2 and C5 may
make an extra turn or two on L2 an advantage,
the difference is most likely to be too small 1o
matter.

The beginning and end of the tuning coil have
been marked B and E on both Figs. 1 and 2, and
the tapping marked X.

This modification has, incidentally, introduced a
new component to the beginner. This is the
electrolytic condenser, C4, and a few words about
this will therefore not be out of place.

Electrolytic condensers contain a liquid or moist
element. They are less robust than other types of

www americanradiohistorv com

leads, especially the positive one, must not be bent
too near to the body of the condenser, otherwise
they may snap off. This is particularly true of the
very small condensers.

They must always be connected the right way
round in the circuit; reversing the polarity may
damage the condenser. They must not be submitted
to a voltage strain greater than that printed on
them.

All this may make the beginner feel that it is
best not to touch them at all in case of damage!
In practice, all that is necessary is to make sure
that the wire leads are treated reasonably gently
and that the end marked negative on the diagram
is the lead going directly to the aluminium casing.
(1f both ends are insulated, they will have different
colours: black for negative; red for positive.)

As our battery supply is 3V, the condenser should
be marked * 3 volts working " (3VW). Any larger
figure would do perfectly well, but a smaller figure
would denote an unsuitable type. The value of
electrolytics is usually very broadly assessed. For
instance, C4 is quoted as 8uF when, in practice,
any value between, say, 6uF and 15uF would do
just as well.

The reflexed receiver works as follows. The
audio (sound frequency) output, instead of passing
Ateartl ta tha hace of T2, as previouslv. is led.
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back to the base of T1, the condenser C2 ensuring
that any radio frequencies left after detection flow
to earth and do not reach T1. The audio signal,
after being amplified by TI, is reflected by the
resistance R2 through C4 to the base of T2 for
further amplification. The purpose of condenser
C5 is to provide an easy path for radio frequency
currents in L2, Without it, L2 would be damped
too much to provide any useful amount of
reaction, and the set would lose sensitivity.

Negative =
=1

PS5

=) O
8k Headphones™ =

R4
5
sformer % Sockets <
2 00 @

(\ Tran
- )

Switch
Fig. 3 (above).—An additional transformer-coupled
stage.

Fig. 4 (below).—An additional resistance-capacitance
coupled stage.

Negative
E Y
- Headphones=*

Sockets

= Positive

A Further Stage

A further stage may be added instead of, or in
addition to. reflexing. This will be a matter of
personal preference for most readers, but it should
be pointed out. that if a local station s very near
(within a few miles) reflexing could overload T1
on this station.

A further stage using a third audio transistor can
be achieved in several ways, of which the following
two are the most commonly used. The first uses
transformer coupling to the extra stage, and the
second what is called « Resistance-Capacitance ”
(R/C) coupling. The first gives greater volume at
the cost of one rather expensive component, the
transformer. The second gives somewhat better
tone. and is cheaper.

PRACTICAL WIRELESS
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Figs. 3 and 4 give all the details necessary to
connect the extra stage. The colours of the wires
in Fig. 3 are the standard ones used by most
manufacturers of transformers. If the wire-colours
of the transformer used are different, the correct
connections can be found by experiment; connect-
ing them wrongly will do no harm but simply
reduce the output.

The terminals * Negative ” and * Positijve » are
repeated in Figs. 2, 3 and 4 to provide clear
reference points.

The precautions already given regarding electro-
lytic condensers should be taken with Cé6 in both
cases.

COMPONENTS LIST (Figs. 3 and 4)

Transformer-coupled stage (Fig. 3)

I audio transistor (T3)

I 43:1 transistor interstage transformer

I resistor 68k (R4)

I electrolytic condenser, 25,F 3vW (C6)
RC coupled stage (Fig. 4)

I audio transistor (T3)

I resistor, 3-3k (R4)

I resistor, 100k (R5)

I electrolytic condenser, 8 uF 3YW (Cé)

Conclusion

It is possible that the reader may wish to pre-
serve the receiver more or less permanently, with
the additional stage and perhaps an output trans-
former and speaker as previously described.

In this event, soldered connections may be
substituted in the following simple way:—

A supply of solder tags is purchased and the
“tug” of each one bent at right-angles to the
“washer ™ portion. These are then substituted for
the brass washers, one by one, the wires being
soldered to the upright ““tag” portion.

If the diodes and transistors are soldered into
circuit, the job should be done as quickly as
possible so as not to damage these components by
heat conducted along the leads from the soldering-
iron. A pair of pliers gripping each lead whilst
soldering will help by acting as a heat-shunt, but
if in doubt, it is best to avoid soldering these
components at all.

When replacing the battery, care should always
be 1aken 1o place it back in position the correct
way round. While making any modification to the
circuit, the battery should always be removed as
a safety measure.

Regeneration

Those readers who experience difficulty in
obtaining regeneration when using a “‘surplus”
R.F. transistor may care to increase the supply
voltage from 3V to 44V, which is the maximum
value permitted.

PRACTICAL WIRELESS CIRCUITS
17¢h Edition

By F. ). CAMM 1716 by post 18/7

from

GEORGE NEWNES, LTD.,

Tower House, Southampton Street, London W.C.2.
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An Introduction to Stereo«sessceeres

THE LOUDSPEAKER SYSTEM AND POWER SUPPLY By N. A. Walter

(Continued from page 124 of the June issue)

WOST constructors have their own ideas of tions can be tried, but the loudspeakers should be
what is the best arrangement of the loudspeaker  kept between 4 and 8ft. apart.

system. However, 1t 1s useless to build an ampli-
fier with low distortion and then use it on ordinary  The Power Supply

small speakers built into a small radiogram Most enthusiasts will have various components
cabinet. The choice of speaker will depend Upon  4y4ilable, and provided that the H.T. voltages
space and finance available and it is suggested that given ar’e fed to the various units, satisfactory
one of two systems be used. . operation will be ensured. It is essential that

With a small reflex enclosure a good single full  \po" T, fed to the units has some degree of
range high fidelity loudspeaker is suitable. A smoothing such as choke and condenser, and that
frequency range of 40 to 15,000c/s, 6W handling  {he 6-3V heater supply is centre-tapped to earth.
capacity and a fundamental resonance of 65¢/s IS However, for those wishing to build a new power
typical of such a speaker. supply, a suitable design is given in Fig. 10.
Remember, always feed the unit from a 3-pin
plug/socket arrangement and ensure that earthing
is efficient. .

A few fundamental precautions are worth
listing :

(1) all electrolytic capacitors should be
adequately rated, e.g., a 325-0-325 secondury will
produce a peak voltage on load of 450 volts, and
without a load may well be over 500V;

(2) an indirectly heated rectifier is better for
capacitors that a directly heated rectifier;

- Region of _ : {3) make sure the chassis is’ earthed,;
v\stegggggomc : (4) fit a fuse in the leads of the mains input

(approx) and another in the lead from the centre-tap of

the secondary H.T. winding to earth;

(5) blecd resistors of 470k should be fitted
across each electrolytic capacitor in the H.T.
smoothing circuit;

Fig. 9.~—The regions of stereophonic effect obtained (6) keep the power supply well away from the

with different loudspeaker positions. pick-up and pre-amplifier unit;
(7) "if possible, use a separate heater winding

With a larger reflex enclosure, starting perhaps  for the rectifier valve.
with one loudspeaker, provision
for the addition later on of a  230-250v (on lo0ad)
mid-range and tweeter speaker

is advisable. 340V 360V 385v
°3&a
Placing of the Loudspeakers .
As a general rule the aim PR32k Chi Ri
should be to keep the loud- \ 2000
speakers separate from the 310V R4
radiogram itself for the follow-  (on 10ad) 470k

ing reasons: (a) acoustic feed-
back can be very difficult to
eliminate; (b) unless the radio-
gram cabinet is very large, and RS ==
solidly built, good bass response 470k T \ _T'Tsp;:

cannot be obtained; (c) posi-
tioning of the loudspeakers for

best results would be impossible. ca

Each room behaves dif- 16pF P..HT+ to
ferently and, in order to find Amphitiers
the best position for maximum Q...HT+ for Radio
stereo effect, some experiment- E  H7-

ing will be necessary. As a %
guide. start with the loud- '—%_—_-—
speakers as shown in Fig. 9(a); T )
then try Fig. 9(b). Other posi- Fig. 10.~—The circuit of the power supply.
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Power Supply Requirements
Pre-amphifier and tone control unit
H.T. = 230 to 250V at 10mA
L.T. = 63V at 0-4A
Main amplifiers
H.T. = 310V at 95SmA
LT. = 63V at 2-0A
‘Radio feeder
H.T. = 230 to 280V at 40mA
L.T. = 63V at 2:0A (too allow for dial lamps).
The total H.T. current consumption can be taken
to be about 150mA, and the L.T. as 63V at 4A
together with a4 wi.ding to suit the rectifier; e.g.,
5V 2A, for a 5V4G rectifier.

Setting up the Completed Unit

Having checked the wiring, a few preliminary
adjustments are necessary:
(a) Pre-amplifier

Apart from H.T. and L.T. voltage. the only
precaution is to ensure that the right-hand channel
lead from the pick-up goes to its appropriate grid
input and that the audio output from the pre-
amplifier is connected into the right-hand channel
main amplifier. The same check should be made
on the left-hand channel.

(b) Main Amplifiers

The only checks needed here are:—

(1) To obtain correct phasing of the feedback.

This is achieved by connecting the main
amplifiers. but first disconnecting the feedback
lead in, say, the left hand channel. If possible use
an old loudspeaker and connect it across the loud-
speaker output leads of the right hand channel.
Load the loudspeaker output of the left hand
channel with a 3Q IW resistor. Swiich on H.T.
and L.T., and if violent oscillation occurs, switch
off. Reverse the secondary conncctions to the
output transformer of the right hand channel,
when all should be well. Switch off, remove the
loudspeaker from the right hand channel output
sockets to the left hand output sockets and load
the right hand output sockets with the resistor.
Reconnect the feedback in the left hand channel. If
violent oscillations occur on switching on, reverse
the secondary connections to the left hand output
transformer. when again all should be well.

(ii) Switch off and connect up the correct loud-
speakers to their respective channels.

(¢) Loudspeaker phasing

It is essential that the loudspeakers are correctly
phased, and this can be arranged as follows:

If each loudspeaker system consists of more than
one loudspeaker, each loudspeaker in that system
must be correctly phased. Take each loudspeaker
separately and apply a 14V battery across the
speech coil. and ncte which way the cone moves
on connecting the battery. It is worth using a
convention here, and the following is suggested.
If the cone moves inwards. reverse the connection
to the battery so that the cone now moves out-
wards when the battery is connected. Mark the
speech coil solder tag connected :0 the positive of
the battery with a 4. Repeat this for each loud-
speaker in the system.

Correct phasing will be obtained when all +
signs are connected to the same lead. Also, code
the lead connecting these + signs with a red
sleeve, so that it can be connected to the loud-
speaker output sockets on the main amplifier in
the correct way.

July, 1961

via ! e vmt
O-Oipf
/ RHC. 350vw

RHC
Input Input I .
RIS
IMZ
R3
’ 1Sk
e
i
s

Input

v153;_‘

Fig. 1. (left).—The original circuit of the pre-amp-
lifier and (right) a modified circuit to remove
“rumble”’.

Repeat the above for the other channel loud-
speaker system.

If turntable rumble is pronounced or noticeable
when playing quiet passages. the imput circuit of
the pre-amplifier may be modified as shown in

Fig. 11.

FOR POWER PACK

COMPONENTS LIST
TR2 Mains Transformer—
Primary: 0-200, 230, 250V
Secondary: 325-Q-325V at 150mA
5V 2A
3:15-0-3-15V at 4A
SW2 Mains on-off switch (can be fitted on
volume control RV3/RV7, but a separate
control on the control panel is recom-
mended)
2A fuses and holders
250mA fuse with holder
CLi 10H 150mA choke

FI, F2
F3

Cl, C2 16,F (or 32 uF) 500VW electrolytic
capacitors

Ri 200Q) I10W w.w.

R2 300€2 6W w.w.

R3 20000 10W w.w.

N4, RS 500k 2w

vé 5V4G

Note: R2 and R3 can be adjusted on load to

provide correct H.T.

TEST YOLTAGES
(using high resistance voltmeter)

H.T. 310V at 48mA

at C2 285V

at CI 210V

V3 anode voftage 290
screen voltage 285 (approximate)
cathode/voltage 28

V2 anode voltage 20
screen voltage 28
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BRAND NEW AM/FM (V.H.F.) RADIOGRAM CHASSIS AT £14 (Carriage paid)

L

Tapped Input 200-225 v. and 296-250 v. A.C. ONLY.
Chassis size 15 x 6¢ x 5iin. high, New manufacture, 12 mths. guarantee.

Dial 144 x 4in. in black and goid.
Pick-up. Extension Speaker. Ae.,
push buttons—OFF L.W., M.W.,

E., hd Dipole Sockets. Five ‘‘plano”

F.M. and Gram. Aligned and tested.

With all valves and O.P. Transformer. 'I_;;%ne Control Fitted.

Covers 1,000—1,900 M.;
Valves EZ80 rect.. ECH81, EF89,

ECC:
Speaker and Cabinet to fit chassis (table model), 47/8

.; 88-88 Mc/s.
EABC80, EL84. 85.
(post 8/6).

10 x 8in, ELLIPTICAL SPEAKER. 20/-, to purchasers of this chassis.

TERM
with Ca
This chassis is an ideal partner o
this page.

(Chassis) £5.10.0 down

and € Monthly Payments of 30/-, or

et and Speaker £5.17.0 down and 7 Monthly Payments 32/

r the radiogram cabinet appearing on

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 B2 £6.10.0

A.10—2K ohms/v. on A.C. and D.C. volts
(10, 50, 250, 500 and 1000 v); 10K and 1M
ohms; } mA, 25 mA and 250 mA. D.C. Size:
54 x 3% x 13in. Weight 17 oz.

B-20—10K ohms/v. on 0.5 v, and 25 v.;
4K ohms/v. on 10, 50. 250, 500 and 1000 v.,
A.C.and D.C. Resistance, 2K, 200K, 2M and
20M ohms: D.C. current, 100 microA.

25 mA, 25 mA, 950 mA. Size: 51 x 31 x 2iin. Weight, 24 oz.

TAPE RECORDER FOR ONLY £17.17.0 Qo -carr)

A QUALITY ARTICLE,
Valves EZ80, ECC83, ECLS2,
DM70. Acos Crystal “'mike’’,
850it. Tape and extra spool.
3jin.jsec. Mike and Radio
input: Vol. onjoff tone,
Ext. L.S. and Monitor. Fast
forward and reverse. Cannot
be accidentally erased, Magic
Eye Indicator. 6 x 4in.
Speaker, Cabinet 14 x 11} xd7in,
Supplied completely built
and in cabinet.

B.S.K. “MONARDECK” TAPE DECK SING LE SPEED. Our
price only £7.2.6 (5/6 carr.). 850 ft. first grade tape 5iin. plastic
spool. 16/-. post 1/-.

ELECTROLYTICS, ALL 27 V. 100+ 200mF, 5/-3 10G-100mF,
7/6: 100-400-32mF’, 8/6: 200-200-200mF, 9/-: 22-32mF. 3/- 60-250mF,
5/-. Please add Postage 9d. for 1; 1/6 for 3; 6 post [ree.

NEW WAXED TUBULARS, 350 v. or above, 0.001, 0.002, 0.0005.
0,01, 0.02, 0.05, 0.1, 0.25, 0.5 mF, Total 21 for 4/, post 9d.

TWO-TONE BROWN RECORD PLAYLR CABINET (with
Motor Board for Autochanger) and Gramophone Amplifier to fit
Cabinet for £5.5.0 (5/- carr.). Size 17 x 15 x 8iin. Brand New.
BSR UAS autochanger to fit £6.10.0 (extra carriage 2/6).

SAVE 10/~. Swiss made Unic Shaver operating [rom 1.5 v. bat-
terv, usual price 59/8. Our price, 49/8. Long Life battery, 2/~
Not a toy. but a shaver (carr. paid).

COLLARO STUDIO TAPE TRANSCIPTORS. 3 MOTORS,
§ SPEED. Push Button Controls. £1.2 (10/- carr.).

3-VALVE AMPLIFIER (INC.
RECT.). ¢ watts. Valves ECC83, EL84,
and EZ80. Controls, volume, bass and
treble. On/off switch. (Chassis size
61 x 3 x 24in.) 6}in. round or 7 x 4in.
elliptical speaker. Not suitable for
microphone input. A.C.only.

67/- (3/- p. & p.)

LISTEN
WITHOUT INTERFERENCE
Fully built V.H.F./F.M. Set for
£8.12.0 (carr, pd.).Covers 88-95 Mc/sec,
Wired. aligned and tested. Mullard
permeability tuner and 4 valves
(ECC85, ECL82 and two EFS, +
2 diodes. Cheap room dipole, 10/~
300 ohm twin feeder. 6d. vd.

SELF-POWERED VHF TUNER
CHASSIES. Covering_83-95 Mc/s
Mullarg permeability Tuner, Dims.
104 x 44 x 5in. high. ECCS5, EF91,
EF9] and 2 dipdes. Metal Rectifier.
Mains transformer. Fully wired
and tested, Only £7.14.0 (carr. pd.).
Room dipole 10/~ 800 ohm twin
feeder 6d. yd. Tuner without
power pack £6.14.0 (carr. pd.).

STEREO AMPLIFIER £4.15.0 a-p.&p)

Brand new. 200-250 A.C.
Tone and volume controls
each channel, EZ80; ECC83:
and 2—ELB84; giving 2 x 4W.
Size 12 x 34 x 3 ins. O.P.
Trans. for 2-30 speaker.
Separate on-off switch to j

-+l

allow balancing to remain *
set. Monaural push/pull

amplifier glving 8W same

price.

NEW VALVES (add 9d. post for 1; 1/3 for 2or 3: 1/6 for 4 or moare).
HL4, Barrétter 306. VU120, ARB: 2/6 ea., 6AL7, 6B7,

141DD, q g ., VRE6, ME41,
33, EFPl, EBYl, EACSL,

W77, TH4 X

Q . Us. 50C5, 128C7:
5/- ea., 7192, VP4B, N78, AC2HL, EC31, 354V, 2P, MH4L, AC/P:
7/6 ea., PP352l, PA20, AC4/PEN, X79, V503, VP1322, PX4, AC2/
PENDD, FC4, KT55, ECC34. DA, PP5/400.

BATTERY ELIMINATOR. For 4 Low Consumption Valves
(96 range). 90 v. 15 mA, and 1.4 v. 125 mA, 42/6 (2/6 post). 200-250 v.
A.C. Size 51 x 81 x 2in. Also for 250 mA. 1.4 V. and 90 v. 15 mA at
same prics.

AUTOMATIC RECORD CHANGERS.
TURN-OVER CRYSTAL CARTRIDGE (carr. 5/- extra).
UAS. £6.10.0: UAS stereo, £7.5.0; latest UA14, £7.10.0.

ALL 4-SPEED WITH
B.S.R.

COMPLETE V.H.F./A.M. RADIO FOR £13.10.0

(carr. paid)

= Brand new set, in superb walnut
cabinet (slze 19 x 8¢ x 14}in. high).
Covering 80-100 Mc/s, 16-49 M.,
200-500 M., and 1,200-2,000 M. Mains
trans. 200-250 v. with 3 tappings.
Ferrite rod aerial for A.M, Controls:
volame on/off. tone, tuning, w/
change, Cram and_ext. speaker
position provided, Valves 12AT7,
12AH8, 6BJ6. EABCB0, 6BW6 and
metal rectifier, Fully guaranteed.
Today's Value., £20.

SUPERB
CONTEMPORARY
CABINET

Fitted with3sliding doors providing

room for Radio,
Autochanger, 4
record storage.

PRICE {5 GnS.

Tree delivery in London area.

Send 6d. (stamps will do) for 20 p. illustrated catalogue. All New
Goods. Delivered by return. Terms :—One-third down and balance
plus 7/6 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
ALL ITEMS GUARANTEED 12 MONTHS—
B.V.A. VALVLES 3 MONTHS

Tape Recorder,
speakers, an

GLADSTONE

Also at 247 New Road, Portsmouth, Hants.
Portsmouth and Bristol closed Wednesday.

Camberley closed Saturday.

RADIOQ 58A HIGH STREET, CAMBERLEY, SURREY

Tel. 22791
and 56 Stokes Croit, Bristol 1
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cIRCUITS FO

~a book every enthusiast will want!

This new Mullard publication is a practical
manual for every audio enthusiast, In addition to
describing twelve of the most popular Mullard
Circuits, it has introductory chapters on many of
the theoretical and practical aspects of high
quality sound reproduction.

Whether you are interested in disc or tape,
monaural or stereo, you will find that “Circuits
for Audio Amplifiers” gives just the sort of
information you need.

This informative book costs only 8/6. The demand
for it is high, so get your copy now from your

Mullard

MULLARD LIMITED * MULLARD HOUSE * TORRINGTON PLACE M\““wj

R AUDIO Py

e
LONDON Ww.C.1
MVYM423A

P.W. POCKET SUPERHET

TRANSISTORISED PRINTED BOARD

A Z CONSTRUCTIONAL BOOKLET 6
“& includinz “BLOWN-UP’’ DIAGRAM

P.W. ROADFARER RAM/FM

TRANSISTORISED-PRINTED
BOARD and BATTERY/MAINS
INCLUDING
SPECIALIST-DESIGNED CABINET

A"‘Z CONSTRUCTIONAL BOOKLET 1/6

Write for Price List
and Free Information

GSMOR RADIO PRODUCTS LTD.

418 BRIGHTON ROAD SOUTH CROYDON

SURREY Teleohone CRO 5148/9

SPECIAL FOR THE “HAMS”
RADIO STATION ‘

Ilustrated

# inch detachable bit
soldering instrument
List No. 70

Combined Protective Unit
with Wiper/Abrasion Pad
and Solder Reel

List No. 700

Apply SALES & SERVICE

DCOL
(Regd. Tadas Mark )

GAUDEN ROAD
CLAPHAM HIGH ST.

British & Foreign

LO N Do N, S.W.4 Patents, Registered

Designs, etc.
Teleohones: Telegrams :
MACaulay 4272-3101 “SOLJOINT, LONDON’
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ADDING COMMUNICATIONS

FEATURES

jHE circuit of the BFO stage was given last
month. The frequency of oscillation may be
varied by means of a 25pF variable condenser.
Modification to the value of Cl may be tried
if results seem unsatisfactory. The BFO signal
at the diode must not be too strong, Or weak
C.W. signals may be lost.

When interference is troublesome, the BFO may
be tuned above or below the I.F., as necessary, for
best reception. For SSB reception, adjust the BFO
frequency for maximum intelligibility. If the

Meter
T3t

M

Adjuster

ave—"
- operated
- staqe
'Wo-ou
K

Zero
Adjuster ¥

HT—

Fig. 4.—Two simple tuning indicator circuitss

it

Q00000

Fig. 5.—A bridge signal strength meter circuit.

TUNING INDICATOR CIRCUITS
(Continued from page 132 of the June issue)

speech sounds * inverted ”, the BFO signal is
on the wrong side of the SSB signal, so the 25pF
condenser must be readjusted. It is also necessary
to secure a correct balance between the strength
of the SSB signal and the BFO signal. The 50k
potentiometer in Fig. 3 will aid in this direction.
1f no means of adjusting the BFO output is
provided, a somewhat similar effect can be achieved
by turning back the R.F. gain control. Such a
control can be fitted and will be described later.

For battery operated receivers, a similar circuit
may be used. The BFO valve filament is switched,
to conserve battery supplies. A 185, 1T4, or similar
valve will be suitable. An anode coupling winding
or reaction circuit can be used to obtain oscilla-
tion, as a separate cathode will not be available.

When other additions are to be made, it will be
convenient to fit a S-way rotary switch, to control
the BFO. Other switch positions can then furnish
standby and AVC in/out operation.

Tuning Indicators

A signal strength or tuning indicator is extremely
useful. In addition to performing its  usual
function of showing the signal strength of a station,
it also allows receiver adjustments to be made more
easily. The meter type of indicator is particularly
sensitive, and is usually preferable.

If a station is tuned in, and trimming or align~
ment of R.F., F.C. or LF. stages is adjusted, the
meter will show if results are being improved. This
is an extremely useful function. In addition, if
changes to the aerial or earth improve signal
strength, this will immediately be shown by the
meter. It is thus easy to compare one aerial with
another or to test the effect of directional aerials,

Meter indicators are frequently controlled
by an LF. stage. The anode current of such a
stage is at maximum with no signal, and falls by
several milliamperes when a signal is tuned in,
owing to the AVC action. Two simple ways of
connecting the meter are shown in Fig. 4.

The meter may be included in the anode circuit,
as indicated, with a bypass condenser to chassis,
or it may be included in series with the usual fixed
cathode bias resistor. The current drawn by the
valve passes through the meter, which is equipped
with a variable shunt. This forms the zero
adjuster, and its value is modified until the meter
reads full scale, with no station tuned in. The
correct tuning point for a station, and the strength
of the signal, will then be indicated by the extent
to which the meter pointer falls back.

A ImA, 2mA or 5mA instrument will be satis=
factory with most mains valves, with a low vatue
wire-wound shunt of such resistance that. thé
meter reads full scale with normal anode or
cathode current (about 7mA to 10mA). If the
meter pointer tends to go off the scale, the zero
adjuster resistance is simply reduced in value,
until the proper full-scale reading is achieved,
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Circuits like those in Fig. 4 are particularly
suitable for a receiver with u strong AVC action.
With the usual type of meter, the pointer will move
towards the left. as signal strength increases. If a
movement from left to right is preferred. with these
circuits, the meter may be mounted upside down,
and the scale drawn to suit.

A further signal strength and tuning meter
circuit is shown in Fig. 5. With no signal, the
bridge is so balanced that no current passes
through the meter. When the AVC voltage is
applied to the I.F. stage, its anode current falls.
This unbalances the bridge, so that the pointer
moves in proportion to the signal strength.

The 1k resistor and 0-01uF condgnser merely
serve to keep LF. currents out of the meter circuit,
The values of the 300Q and 50042 resistors are not
at all critical, provided the bridge can be balanced
(zero current through the meter) with no signal
tuned in. If balance cannot be achieved. the resistor.
R, should be changed in value. If the meter is
too sensitive, it can be so shunted that it reads
full scale only with an S9-plus signal.

Such circuits may be employed in battery
operated receivers, provided the meter is of fairly
sensitive type. A ImA or 2mA instrument will
usually be satisfactory, though this depends on
the valve types and battery voltage.

Magic Eye

A magic eye may be used as a tuning indicator,
though it is less exact in its indications than a
meter, and is not very suitable for signal strength
readings. It does, however, require only a small
panel area.

A suitable circuit is shown in Fig. 6. and may be
used with a 6USG or similar valve. With this
indicator, sensitivity can be adjusted to some
extent by modifying the target voltage. With the

July, 1961

values shown and a 250V supply, a grid voltage
of about —22V  will be required for zero
shadow angle. |If the
AVC circuit does not
provide this, with a
strong signal, the sensi-
tivity of the eye can he
increased by reducing im
the supply voltage. This ot

can be achieved with a PR
resistor dropping net-
work.  With a 100V
supply, and the 1M
resistor  reduced to
500k. zero shadow
angle will be reached
with about —8V.

HT+ 250V
maximum

Anode —

[
470 -L

k 005
HF

Adding Extra Bands

When improving an
ordinary set so that it
can be used as a com-
munications receiver, it
will almost certainly
be necessary to add
other wavebands.
Many ordinary receivers
have only onec S.W. range, in addition to L.W.
and M.W. coverage. The S.W. bund will often
cover about 19m to 50m. Even if two S.W. bands
are provided. it is not likely these will include
the 80m and 160m Amateur frequencies. Some
surplus receivers also have a rather restricted
frequency coverage.

When modifying the set it is a good plan to
provide continuous coverage from about 200m to
10m if possible. The usual M.W. band of about
550m to 200m can prove useful occasionally, but it
may be decided to omit the L.W. band.

WI-

AVC Line %//

Fig. 6.—A circuit for a
“magic eye” tuning
indicator.

AN
To RF Anode =
or Aerial

~
ol

ET g8 T | L

HT+ or
Chassis

Fig. 7.—Switching the frequency-changer to allow reception on several wavebands.
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Switching Circuit

An efficient and convenient way of obtaining
the required wave-bands is to use a separate set
of coils for each band, as in Fig. 7. This has the
advantage that each set of coils is independent of
the others. The switch should be a long type with
separate wafers, and have as many positions as
there will be wavebands. It is wise to use a switch
with a fairly large number of positions, as it will
then be easy to add further coils later.

In Fig. 7, only two bands are shown. Cl and C2
are trimmers for the signal frequency coils, and C3
and C4 are oscillator coil trimmers. Small 50pF or
similar trimmers will be satisfactory. Each set of
coils has its own trimmers, so that each band can
be adjusted individually.

Pl and P2 are the oscillator coil padders. Unit
coils of this type can be obtained from many
manufacturers. and each oscillator coil must have
the padder capacity specitied for it. C5 and C6 are
sections of the usual gang tuning condenser.

The values given in Fig. 7 are average for
many popular valves. and can be followed when
constructing such a receiver. But when an existing
receiver is to be adapted, resistors and condensers
already present can usually be retained. The
tuning coils may also be returned 1o the AVC line,
though results will generally be better on the S.W.
bands with no AVC bias applied to the frequency
changer.

If a tuning indicator has been provided, as
described earlier, this will gieatly simplify accurate
alignment. Each band is dealt with separately. The
appropriate trimmers are adjusted at a fairly low
wavelength in the band, and the coil cores are
adjusted at a high wavelength. Adjustment will be
for maximum reading on the tuning indicator,
which will reveal changes indistinguishable to the
ear.

Image Frequencies

When reception will be on high frequencies, the
effect of image frequency interference must be
kept in mind. This is likely to be troublesome on
short wave bands, but not on higher wavelengths.
Fig. 8 shows how image frequency reception
arises, with a typical M.W. and S.W. set. It is
assumed that the recciver has an intermediate
frequency of 465kc/s. If the receiver is tuned to
500m or 600kc/s, the oscillator will be operating
at 1065kc/s. Stations 465kc/s higher in frequency
than the oscillator fre?uency would also be con-
verted to intermediate frequency in the F.C. stage.
That is. a station at 1530kc/s (approximately
200m) might be heard together with the station at
600kc/s. However, even a single tuned circuit of
average efficiency can distinguish sufficiently
between the 500m and 200m signals to reject the
latter. Because of this, image frequency reception
is unlikely on the M.W. band.

On the S.W. band it is assumed that a station
is tuned in at 20m or 15Mc/s. This is 15,000kc/s,
and the oscillator will be operating at 15.465kc/s.
The image ‘frequency thus falls at 15,930kc/s or
approximately 19m. A single tuned circuit will not
distinguish strongly between signals so near in
wavelength, and thus a station near 19m may
casily come in on top of the required 20m signal.

Image frequency reception is at Iwice the
receiver intermediate frequency, e.g., Y30ke/s
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Desired station 15Mcfs of
600m~i- 500kc/s om 15000kc/s
' Oscillator —— «—15465ke/s
19mM A~
P 15930ke/3
500m—f< 600ke/s 'f“agf\-@m_%_ :
J Desired station 1_7m—|-
Eeb ) 5 MW, 16m S
o—————Band 15m-4- Band
300mﬂk1ooo;(c/s ‘:’““
™ ——0Oscillator ! m—w—
1065ke/s 122m--
zoom—_'_—lSOOkC/S
Image frequency
1530ke/s
Fig. 8.—Image frequency reception.
higher in frequency than the desired station,

throughout all bands (with an I.F. of 465kc/s).

One way of avoiding such interference is to have
sufficient selectivity before the frequency changer.
For this reason, a communications receiver with a
465kc/s 1.F. may have two R.F. stages. Two such
stages prove a little difficult for home construction,
but a single selective R.F. stage will be helpful,
and can be provided fairly easily. It is, in faet,
possible to obtain quite reasonable results with no
R.F. stage, if most interest lies in the lower
frequency bands. But for most purposes it is wise
to plan with the R.F. stage in view.

Increased |.F.

Another method of reducing image frequency
interference is to use a higher intermediate
frequency, such as 1':6Mc/s. Image interference is
then twice this, or 3-2Mc/s (3,200kc/s) away,
through all bands. The tuned circuits ahead of the
frequency-changer then need to reject signals
3-2Mc/s away from the desired station, instead of
930kc/s away, and are more easily able to do so.

Unfortunately, a high intermediate frequency
does not give good adjacent channel selectivity.
For this reason, it is quite usual to employ about
1:6Mc/s in an early stage, followed by 465ke/s or
a similar lower frequency in later stages. This
results in the double superhet, which will be dealt
with later.

Some commercial communications reccivers
are single superhets, with an LF. of around
465kc/s. Others are double superhets, a high LF.
being followed by a much lower LF.

(To be continued)

JOIN THE PRACTICAL GROUP

PRACTICAL TELEVISION ... .. . 16
Every Month
PRACTICAL MECHANICS .. .. .. I3

Every Month
Devoted te Mechanics, Science and Invention

PRACTICAL MOTORIST o ove [raapsulll6)

Every Month

PRACTICAL HOUSEHOLDER ... .. I3
Every Month ’
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THE P.W. SIGNAL

Temporary
Qutput

CH_. CI5 ans C6
0001 OrlpF see text
F

H—

" Tag S
{Power Unit) RI2
47k

var HHHEC
RI7 . ECCBI Jt \
= 47k
107 a1\ 4
% Sgl- 2 OsipF|
——— @

RIS
10k

9l 5
- 9 R14

R1B 470k

47k )

10% RI3

27 /
] Square,
Tag17 s5 Sine
(Power Switch
Unit)

K
v > » »
Tag2 Chassis No3
(Power Unit) <S4 On/Off Switch
fpmaatrm—

Fig. 16.—~The theoretical circuit of the audio
oscillator. There are no variable components and
the circuit given above produces a single fixed note.

OOD variable frequency audio oscillators
are not cheap to purchase or easy to make and
although the one to be described has limitations
it will fulfil nearly every requirement of the
beginner, and will be an asset in every amateur
radio laboratory. (The author wishes to thank
Mullard Ltd. for permission to use information

CHASSIS No. 3

VARIABLE FREQUENCY
AUDIO OSCILLATOR
SECTION

from their Educational Pamphlet describing a
simple Wien Bridge Oscillator.)

Chassis Number 3 will consist, finally, of a
variable frequency oscillator, a .riode amplifier
and a .cathode follower output stage and will in-
corporate a coarse frequency change switch, fine
frequency adjustment by ganged potentiometers,
a on/off heater switch and a switch giving sine or
square waves. The range will be approximately
from 15¢/s to 33ke/s (which is beyond the range
of normal human hearing). The output voltage
being, if required, over 100.

This chassis will be wired in stages:—

1. a simple Wien Bridge oscillator.

2. addition of triode stage.

3. addition of the cathode followcr stage.

4. addition of variable frequency components.

The Oscillator

The circuit is shown in Fig. 16 and reference to
Fig. 17 will show the positions of the main com-
ponents for the first part of the oscillator. This
will work on a single, fixed, frequency.

Verify that the centre post of the coaxial output
socket is not shorted to chassis and also that the
tags of the tag strip (except the two at the ends)
are not earthed. Check that the valveholders are
fitted exactly as shown or the wiring in Fig. 17
will not hold good. '

In order that connections to the power unit may
be made easily, a small tag strip (tag strip A)
should be mounted at the rear of this chassis in
the same position as that on Chassis Number 2—
sec Fig. 5 on page 1106 of the April issue. This

On/Ott
Switch

Cci13 Points marked "M.C."\

denote earthing connections

to chassis
To tag5
on Power Unit Ci4
O-I}JF
R21
1M

To tag 6
(Pr.swv.:-EI Unit)

Totag 2
on Power Unit

VRI
/ 25k

Fig. 17.—The wiring of the fixed frequency audio oscillator,

Fig. 18.—The circuit of the
cathode follower stage.
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GENERATOR o

tag strip should have three
insulated and either one or two
earthed tags: the insulated tags are
used for H.T. positive connections
and for the heater wiring and one
of the earthed tags is used for the
other heater connection and H.T.
negative. Wire one of the insulated,
unearthed, tags of this tag strip to
one tag of S4. This will be the
connection for the heater supply.
Wire the other tag of S4 to pin §
of V3 and continue the wire to
pin 4-(Fig. 17). Earth the centre
spigot of V3 valveholder via pin
9, to the chassis. Now, connect
tag strip A to the heater supply
from the power unit (Chassis
Number 1) and check that the
heater of V3 heats up when S4 is
switched on.

Continue the wire from pins 4
and 5§ of V3 to pins 4 and § of V4.
earth pin 9 of V4 and the centre
spigot. Check that the heaters of
V3 and V4 heat up when S4 is
switched on.

Wiring of V3b

Next attach R16 to pin 1 (we are dealing only
with V3) and connect a red wire to it and take this
through a grommet to an insulated tag on tag strip
A (which will later be connected to tag 5 on the
power unit to supply H.T. 1o V3). Also connect
C14 to pin 1, and its other end to condenser C16
(100pF). The other side of Cl6 connect to the
centre of the coaxial output socket (C14 and C16
are in series). Connect pin 3 to earth via R15 and
pin 2 to carth via R14. Connect the H.T. positive
from the power unit (tag 5) to the V3 H.T. tag

The completed unit

on tag strip A and plug in to the mains. Connect
phones to the output socket. Touch pin 2 with a
metal object held in the hand (beware of touch-
ing pin 1 in error or you may get a shock).
Buzzing or humming should be heard in the
phones. Switch off the unit. - )

Connect C13 to pin 2 and the other side of C13
to tag 6. Make sure C13 is securely fixed with a
clip and that it cannot slide about. Repeat the
phones tests above, but this time touch pin 6 with
an insulated screwdriver. Humming or at least

Square/

Switch //
denote earthing connections
1o chassis n s 4
O'1pfﬁ;1:'|_;.?
To Slider —~V4ab
E ot VRI
c17
3
L]
R24
47k
VRI C18
g OWpF
R25
o §470k
utput \ <
Controf T

Points marked "MC.”

\ R22
47k

Fig. 19.—The wiring of the cathode follower stage—only wiring additional

to Fig. 17 is shown.

Fig. 20.—The circuit of the
triode amplifier.
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COMPONENTS LIST

For Figs. 16 and 17

RI2 47k RI6 47k
RI3 27k (see text) RIT 47k 10per cent
RI4 470k RI8 47k I0per cent
RIS [0k RI9 4-7k
Cil 0-001 uF Cl4 0-1uF 350VW
Cl2 0-001uF CI5 0-1uF 350VW
€I3 0-5.F 350VW Cié  100pF

Chassis as for the Power Unit
S4 and S5 Two toggle switches—any single pole
switch is suitable
Coaxial output socket
V3a and b ECCS8I
For Figs. 18 to 21

R20 220Q iW R23 2.7k iW
JR2I IM W R24 4-7k
R22 47k W R25 470k

VRI 25k pot; small type~linear
Clé6 no longer used

CI7 0-1uF 350vW

Cl8 0-1uF 350vW

Vdaand b ECC8I

crackles should be heard -as the screwdriver is
moved about on pin 6.
Wiring of V3a

Attach R12 to pin 6 and-by suitable bending
join the other end of RI2 to

PRACTICAL WIRELESS
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and still maintain oscillation this should be done.
The author found all valves will work with 27k
and many with 33k, and a few with even higher
values. The higher the value of R13, the more
likely is the wave produced to be pure.

Wiring in the ““Square Wave’’ Components

When the value of R13 is reduced greatly, the
biasing of the valve is small and considerable
distortion produces waves which approximate to
square waves. This type of waveform is useful
for amplifier testing. Beginners may not have an
immediate use for this type of wave and they
may, if they wish, omit R19 and S5. If this facility
is required, wire R19 to one side of S5 and the
other side of the switch to earth. The complete
wiring is shown in Fig. 17. The output is now
available for limited use. If it is applied to the
pick-up terminals of a radio, the note will be
reproduced loudly in the speaker. An amplifier
section of a radio may be checked by touching
cach valve grid (or transistor base) with the output
lead, the two chassis being joined together. The
note should be amplified each time. and some idea
of stage gain can be obtained by the volume levels.

Adding the Cathode Follower Stagé (V4a)

The output from V3a and V3b is to be fed into
V4a which does not amplify, but serves to isolate
the oscillator from the external connections.

the H.T. end of R16. Take pin  Square/
8 to earth via R13. Join pin 7 Ssvli?;gh /

to earth via R18.

Plug in to the mains and
switch on. Repeat the phones
test, but touch pin 7 with the
metal object and take care not
to touch pins 1 and 6. The hum-
ming should now be much
Touder.

Now attach C12 between pin
7 and earth, and repeat the
above test. The tone may be
somewhat different but hum
should still be heard.

\
Hﬂg

Output
Socket

Points marked "MC
denote earthing connections
to chassis

V3
ECC8t

/015 Tax\‘
5 o
o O o.,I

oL’

==

Attach R17 to pin 7 and take
it to the second unearthed. tag
of the internal tag strip (the
third tag usually, as the first
one is earthed)—see Fig. 17.

Output

Control

Bend the wire of Cl11 suitably
so that it may be soldered
between the third and fourth
unearthed tags (see Fig. 17).
Connect C15 between the third unearthed tag and
pin 1. The feedback path is now complete.
Attach the phones as before and switch on. A
strong musical note of somewhere about 3kc/s will
be heard. If the note is not heard, check all the
parts added since the last test. If necessary, but
only as a last resort, reduce the value of R13.

The Value of RI3

The value given will suit almost every case.
Where second-hand valves, or other, faulty, com-
ponents are used it may be necessary to reduce
R13 gradually until oscillation is obtained. Where
it is possible to make it of higher value than 27k

Fig. 21.—The wiring added to that of Figs. 17 and 19 to complete the triode

amplifier stage.

Readers may have noted that if various phones
(or amplifiers) are connected in circuit the note
is different. The stage using V4a will prevent this
from happening. It also allows a convenient and
simple control of volume.

The circuit for V4a is given in Fig. 18 and the
additional wiring in Fig. 19. /

Unsolder the junction of C14 and C16, take C16
out of circuit. and wire C14 to pin 7 of the valve
being wired (V4a). Connect R21 between pin 7
and one end of VR (sce Fig. 19), and from this
connection wire in R20, taking the other end to

(Continued on page 257)
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NEW 196’ EDITION

ALL THE CIRCUITS, DIAGRAMS, REPAIR DATA o §
AND INFORMATION YOU NEED FOR NEARLY w \

2,700 Models o)

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

TEST IT ON
Newnes RADIO AND TELEVISION SERVICING provides at
instant call, any time, day or night, all the circuits and data you need 7 DA YS

for almost all the popular TV and Radio sets in use. It is the only

complete library of servicing data and worth its weight in gold! F R E E
1954-1961 Popular Models—Over 4,400 Pages

Servicing Data for all these makes—Ace, Alba, Ambassador, Argosy,

Armstrong, Baird, Banner, Beethoven, Berec, Brayhead, B.S.R.,

Bush, Capitol, Champion, Channel, Collaro, Cossor, Cyldon, Dansette,

Decca, Defiant, Dynatron, E.A.R., Eddystone, Ekco, Elizabethan, A

E.M.l., Emerson, English Elecctric, Ever Ready, Ferguson, Ferranti, BSOLUTELY
Ford Motor Co., Garrard, G.E.C., Gramdeck, Grundig, H.M.V,, In- NO 0

victa, K-B, McCarthy, McMichael, Marconiphone, Masteradio, ‘ B“GATION
Motorola, Murphy, Pageant, Pam, Perdio, Peto Scott, Philco, TO BUY !

Philips, Pilot, Portadyne, Portogram, Pye, Pye Telecommunications,
Radiomobile, Rainbow, Raymond, Regentone, R.G.D., Roberts’ Mak
Radio. Sobell, Sound, Spencer-West, Stella, Strad, Ultra, Valradio, € sure of seein

Vidor, Waiter, Webcor. itr:'istﬁl;eat l:;_.—(t:ﬁt-maker
i€
own hon:'e! of your

ACTT0.DAY

MORE THAN 4,500 CIRCUITS AND
COMPONENT LAYOUT DIAGRAMS

ALSO LATEST DEVELOPMENTS AND
TIME-SAVING HINTS

Every purchaser is entitled to 2 YEARS’
FREE POSTAL ADVISORY SERVICE

i Please send me Newnes To: George Newnes, Ltd., 15-17 Long Acre, London, W.C.Z i
RADIO AND TELE-
| VISION 'SERVICING Name |
(in 7 Volumes) without
] obligation to purchasc. H Address
I willdrellgilmdit in8 d;;:]s or ik (V) where sppricabie ]
send - deposit ays
d 1 afler delivery, then ft- o : ficoe-OWRER 1
teen monthly subscrip- CCUPoN.cnd A | [Hourcholder I
tions of 20/-, paving Your Signat e - :
! £15. 15s. in all. = Cash ((;);"YOI:;”:);I;ZHT'S Signature Luing T Paren i
| price in 8 days is £I15. it 'vou are under 21) RV|67 Lodging Address I
| ——————— g Ll e K el e
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{Dept. P), 187 London

HOME RADIO OF MITCHAM

Shops hours 9 a.m. to 6.30 p.m. Wed.9 a.m. to | p.m.

Road, Mitcham, Surrey.
3282

P.W. POCKET
PORTABLE

-JAll parts in stock and detailed
price list on request. Set of

Full range of these pre-
cision engineered units

Long, medium, and VHF.

ARMSTRONG CHASSIS AND TUNERS

ﬂ! =1,

in stock. AF208 Radio. e nna

5 watts output. Indep
dent tone controls. 22
gns. Jubilee Radio.

32 gns. Stereo 12 Mk. 2,

Long, medium and VHF. 6 watts push-pull. Separate tone
controls. Tape sockets. 29 gns. Stereo 55 Radio. Long,
medium and VHF. 5 watts each channel. Separate tone
controls. Facilities for tape, etc. Full Mono and Stereo.
. The most complete Radio and
Hi-Fi chassis ever produced. 8 watts push-pull each
channel. Long, medium and VHF. Send for full specitica-
tion of this and all other Armstrong radio and tuner chassis.

We are stoc
unique set a
sent on req

P.W. “ROADFARER"”

specified parts £18.19.0.

king all the parts of this
nd full price list will be
uest. Set %f guaranteed

A high-quality crystal
hand microphone with
built-in stand for desk
use. Strong neat moulded
case and complete with
S-feet  screened lead.
Very sensitive and ideal
for tape recorders, ampli-
fiers, transmitters, etc.
Individually boxed and
brand new. Offered while
available at only 21/-
each, 9d. post.

guaranteed specified com~
ponents £9.9.0.
M [«] S

WE ARE ACTUAL STOCKISTS

PULLIN SERIES 100
OF HEATH KITS This multi-range test
set has a wide angle
GOING FOR of vision and clear
AWAY? scales. Printed cir-
 Now is the time EVE RYTH I NG cuit gives rugged,

to invest in the
easy modern way
of electric sha-
ving. The UNIC
Dry Shaver
operates irom a
single U2 bat-
tery and will
give you quick,
close shaves anywhere. Ideal
for holidays. Swiss engin-
eered. PRICE £2.19.6 com-
plete. Leaflet on request.

FOR THE RADIO .
ENTHUSIAST. SEE

h lt. Full

OUR SUPER :per:isﬁc':et?ov:‘:etnt zn

ipt f .a.e.

128 PAGE CATALOGUE | receipr | of s
id. Or H.P. b

Getacopy today | Depost €276 o &

tion. 2| ranges
a sensitivity of (0,

accurate construc-

and
,000

2/-, plus 9d. post.

monthty payments of
£1.15.0, or 12 monthly payments of 18/6.

5
VALVES SAME DAY SERVICE -TRANSISTOR
NEW! TESTED! GUARANTEED!
POCKET RADIO
IRS, 1S5. IT4, 384, 3V4, DAF91, DF91, DK91, DL92. DL94 ..  Set 4 for 19/6 . -
SETS DAKSS, DEGE DKO6, DLOS 1 e il L dsorzu With Miniature Loudspeaker
. . . G, or for
ABSOLUTELY NO SOLDERING
1ATGT 1146 | 6P1 13/6 | 30LI5 11/ | ECC40 178 | EZ41 7- | PZ30  17/- REQUIRED
1D5 8/- | 6P35 9/- | 35A5 14/~ | ECCEl ~ 5/- | EZ 6/3 | T4l 9/8 .
1H5GT 10/~ | 6Q7G, 6/- | 35L6GT "9/- | ECC82 6/3 | EZ81 70- | v22 7/3
INSGT 10/~ | 6Q7GT  9/6 | 3524GT 6/9 | ECCB3 7/~ | Fw4/500 &'~ | U% 13/-
RS 5/6 | 6SL7GT 6/3 | 3525GT 8/8 | ECCS /9 | GZ30  8/8 | U2 10/-
1S¢ 8/- | 6SNIGT 4/9 | 50L6GT ECC8 8/3 | GZ32  9/6 | U 6/- UNIQUE
185 5/3 | 6U4GT 11/- | AC/THI 16/ CF80 8/ | EBCO®0 7/~ | U52 4/6
1T4 3/8 | 6V6G  "5/- | AZ31 9/8 | ECF82 8/6 | KT33C 9/- | UT8 4/9 DESIGN
1U5 5/9 | 6V6GT 6/8 | B3 8/6 | ECH21 13/8 | KT41 11/8 | UABCS0 7/9
3A5 9/- | 6X4 4/9 | CL33  12/3 | ECH35 6/3 | KT34 8/6 | UAF42 9/
3Q4 7/- | 6X5GT  5/- | DAC32 10/- | ECH42 8/9 | KT61 10/~ | UB4l 816 Superbd
384 6/- | 7R6 9/- | DAF91 '5/3 | ECH8I 8- | KT63  6/86 | URCAl %/9 appear-
av4 7/~ | TBT 7/6 | DAF96 7/6 | ECL80 7/6 | MUl4  7/8 | UBFs0 8/9 N
5U4G  4/6 | 7C5 2/6 | DCC% 9/~ | ECL82 9/8 | MX40  9/6 | UBF! 8/- Simple
5ViG 8/~ | 7C8 7/8 | DF33 10/~ | EF39 /6 | N18 - 92 12/6 PR
5Y3GT  6/- | 717 7/6 | DFS1 '3/ | EF90 12/6 | N37_  10/6 | UCCss 15/9 tions. Built in en
574G 7/9 | 7S7 9/- | DF9%  7/8 | EF4l /3 | PC9%  10/- | UCC85 96 evening. No drilling
6AL5  3/9 | 7Y4 7/- | DH76  4/9 | EF42 /8 | PCCBY 7/8 | UCFB0 14/ || Ng soldering. Compimnpis o o drilling.
6AMG6  3/6 | 10C1  11/8 | DH77  6/9 | EF80 / CC89 11/ | UCH2L jg/6 || ROI0ICOrne, Complete 1n every detai.
6AQ5 6/~ | 10C2  17/6 | DK32 11/6 | EF85 /6 | ECKB0 "7/9 | UCHdz "8/ || pIEnOINCS entiie broadeast band. Aerd
A BRIk T BKG BRI U nghm g | temi e )| GRYTserels s Fooket o
g - | DKGY: 7/- /- | UC =
6BE6  5/9 | 12A 5/- | DK  7/6 | EF91  3/6 | PCL82 19/- uc %gfg ALL PARTS SOLD SEPARATELY
6BHE  5/9 | 12AU6 8/6 | DL33 9/- | EF92  4/3 | PCL83 11/8 | UF4al  8/9
€BJ6 5/9 | 12AU7  6/3 | DL35 9/6 | EFI83 14/~ | PCL84 " 7/8 | UF3 8/6 2, 6 Battery 14- extra
6BWE 8/- 7 7/~ | DL82 6/~ | EL33 10/~ | PENA4 11/ | UF? S P. & P. 2/~
UM [ BNST.R BRR J6 | ERL ¥ pmuee s &
- ; 1/ 7 5 i =
6F6G  "8/8 | 12Q7GT "4/9 | EABCS0 7/- | EL8E o | P Y8 | URL 8/- SAVOY BARGAINS
6F13 11/~ | 1923 7/6 | EAF42 8/6 | EM3¢  6/g9 | PL82 7/- | UY21 11/3 (] ® High gain audio transistors, 4/6,
6Fl4  18/6 | 1457  18/6 | EB9L  3/9 | EMB0  8/6 | PL83  7/6 | UY4 6/6 P. & P. 3d.
GKIG_ 2/8 | 20F2  17/6 | EBC33 5/~ | EM81 8/ | PL8¢ 10/~ | UY85 6/6 || ® Ferrite rod, 4 x fin., 1/9, P. & P. 6d.
SKIGT  5/- | 0L1L  17/6 | EBC4L 8- | EM84 10/~ | PY®2 1i/- | VPLB 9/6 ® Solid dielectric tuning condensers:
K8G ~ 6/3 | 25A6G " 8/- | EBFB0 8/- | EY5l  7/6 | PY80  9/6 | VP4l 5/- mid. 4/ 0.0005 mid, 4/3:
SLIST 103 | BrAC” 78 | BRLR 15 | By Wh | BYL g W s | BARSE 40 O I
7 y 1 / /6 ® Miniature d
5 s - ynamic speakers. Resis-
8LD20 8/~ ! 2526GT ¢9/6 | ECo2™ 11/ | EZ40 69 | PYS3 9 | z7 3/6 tance 30 or 76 ohms. 4/8, P. & P. 9d.
h hl Post 6d. per valve ® 5 ft. phone cord with No. 9 jack
l‘ xt.r]a.. plug. 2/-. P. & P. &d.
Any Parcel insured
ainst Damage in Y 5
24 COLBERG PLACE, STAMFORD HILL,  “fiy, Jimsee in|| SAVOY ELEGTRONICS LTD.
LONDON, N.16. STA. 4587 Any GO, Tl @ (Back of Adelphi Theatre)
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Communication Receiver Design

OST readers will be familiar with the older
type of American communication receiver in
which the coil unit was built as a large insct,

pushed in from the front of the receiver, and
carrying on the face-plate two large scales showing
all the tuning ranges and the exact dial settings.
Making one of the latter types of scale is one of
the main difficulties encountercd by the home-
constructor, as no matter how accurately the coils
are made and the wiring is carried out, without
the aid of a really good signal generator one is
faced with the difficulty of locating a wanted
station, or ascertaining the wavelength of a station
which one picks up. Nowadays it appears that
there is no coil unit available which is supplied
with a suitable tuning scale. Not only in the field
of short-wave working. but also on the normal
broadcast bands, complete coil units with their
accompanying tuning scales, many of them carry-
ing station names, were at one time readily
available, and 1 look for the day when the amateur
will again be able to purchase a ready lined-up
coil pack, with a really reliable tuning dial. This
not only gives the finished set a commercial
appearance, but greatly simplifies its use and gives
one a greater interest in_station searching. The
rather large type of plug-in coil which was at one
time so popular has now apparently ceased to have
any interest, probably owing to the difficulty of
winding coils for modern circuits.

Mains Unit

Whilst dealing with some of the older types of
equipment I am reminded that the power pack or
power-unit of today is a very much simplified
version of the older units, but is it so useful or,
what is more important, so safe? The earlier idea
was to use a really well-made transformer deliver-
ing adequate output, and with a really good choke,
with plenty of iron in it, and adequate reservoir
and smoothing capacities.  Besides providing a
really smooth and steady D.C. output, this also
had the merit of isolating from the mains any
apparatus which it fed.

The arrangement of a resistance wound integrally
with the mains leads and known as *line cord”
does not seem ever to have really caught on in
this country, although at one time it was extremely
popular, especially in the U.S.A. Today the
transformer appears conspicuous by its absence,
and tiny little resistors, sometimes as low as one
watt, and no greater in value than 1,000 obhms,

BY THERMIO

P

provide all the smoothing; but I do not like this
arrangement, and I still prefer a good transformer
and choke, and 1 am glad to note that the Editorial
policy of this paper is now to avoid the *live
chassis ” type of receiver wherever possible.

The Transistor Controversy
As a result of my notes in the April issue

_concerning the popularity among service engin-

eers of transistor receivers, 1 have received
a considerable number of letters both for and
against these sets. It seems from the remarks
made by my correspondents, that the main com-
plaint is from the scrvicing angle. The transistor
is usually well placed to permit heat dissipation,
but the threc lcads arc generally tucked away very
close together, and the serviceman rcsents the
time which hc has to spend tracing the position of
these leads—unfortunately they are not generally
placed in the same order as on the base of the
transistor. With a valve base, all that is necessary
is to look for the spigot or the widc space between
two of the pins, and then one knows from the
valve type number exactly which pin is which.
There are three leads to the transistor. but from
the back of the panel one cannot see easily which
is the emitter, which the base and which the
collector. It is nccessary first to find from the
circuit the value of thé rcsistors feeding these
points and then trace the appropriate lead.

Delivery Delays

Although not my province, I receive a large
number of letters from readers asking me to use
my influence to try and ginger up some firms
whom they accuse of slackness in delivering com-
ponents. Whilst 1 am at all times only too willing
to do what I can to help readers, I am afraid that
I cannot do much in such instances, other than
to pass the request or complaint to our advertising
section, as very often these complaints are
accompanied by the most drastic accusations. In
the few cases which I have investigated, 1 have
found that the rcaders themselves are to blame.
The most common fault is the failure to send a
stamp or stamped addressed envelope with their
request for information concerning goods. It must
be realised that in many business establishments
the post is very extensive, and all letters asking for
information are put to one side whilst orders are
dealt with separately. The cost to a firm of postage
on letters can be very large, and as you know it is
usual in quoting the cost of goods to include a
percentage for postage. The second and most
glaring fault is failure to enclose your name and
address. This is avoided, of course, if you enclose
a stamped and addressed envelope, but if you
merely send a postal order for, * the following
goods ~» and fail to give your name and
address, you obviously will not hear from the
firm, and until you lodge a complaint they will not
have the faintest idea who you are.

wwwW americanradiohistorv com
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A Top-Band’
Transistor Tx

Note: To operate this unit, the operator must own a transmitting
o licence,

A POCKET-SIZED INSTRUMENT FOR:
SHORT RANGE COMMUNICATIONS

By A. E. Watson

jHE following article describes a pocket
transmitter which is suitable for short range car
communications. It has been found useful at a
sports meeting for relaying the various results of
the field events, as well as for testing the sensitivity
and selectivity of a top-band receiver.

The Circuit

The modulator consists of a one-transistor
amplifier, using an audio transistor such as an
OC71 or any surplus red-spots. The A.F. output
of this is developed across R1 and is fed via C2
to the base of thc transistor oscillator Tr2 (which

is a transistorised version of the Hartley oscillator),
Note: Poor stability will develop if R2 is omitted,
and it is therefore advisable that this be included.

- Terry clips securing ferrite rod

U

W

el | P

1

Centre tap

kA

: :
| s S 1% S {

9V Battery

LLIEETiE H'H'rii.

’ —ve line
30 turns of ct.
32 SWG, enam,
copper wire S e
closewound and LT
centre-tapped [ l/\ _
~Alca i
- 30pF trimmer S
Tri L - —
oc = V==
[«] C3 =,
g"'F XBI1O4 . ’Op%o:ESZR . - —
W <
M- _ll_ ——— =
b b —+1{C5
A A SOpF
= R2vw \
Balanced | I L KO gl{_"f
armature O%ZF butston
headphone 3t R2 switch
R1 10k
437K
+ve line

Fig. |.—The circuit diagram.

COMPONENTS LIST
Condensers
Cl 6éuF 9vyw
C2 0-5uF
C3 1000pF
C4 30pF beehive trimmer
C5 50uF 12vw
Resistors (All 1W)
RI 4.7k R2 |0k R3 82k
Transistors
Trl OC7! or red spot, or XBI104
Tr2. XAI04 or red|yellow spot
2 Transistor holders
9V battery PP3
Low imredance balanced armature headphone
(surplus)
Push button on-off switch
v5iN. x 4in. ferrite rod (broken in half)
4ft. 8 B.A. threaded rod (aerial)

Fig. 2.—The internal wiring diagram.

Components

The voltage across Tr2 may seem rather high,
but the maximum Vc-e (in volts) for this transistor
is (—12), and therefore this transistor is not over-
loaded. and as can be seen from Fig. 2 any heat
dissipated will be carried away by the metal ring
on the balanced ’phone. The coil consists of
30 turns of 32s.w.g. enamelled copper wire, close
wound on a double length of &in. diameter ferrite
rod.

Construction

The ferrite rod is mounted behind the balanced
headphone (the hole for mounting the Terry Clip is

(Continued on page 231)

Ferrite rod Locking nuts !!
and coil it B must be in
foal such a position

il that when the
/ 3 two halves of
the case are
B closed it makes
good contact
with A

Fig. 3.—The position of the ferrite rod.

i
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PRACTICAL WIRELESS
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A Valve/Transistor

AN EASILY MADE RECEIVER FOR
THE NEWCOMER TO SHORT
WAVE LISTENING

3 By P. K. Cripps
HIS receiver is highly
sensitive and selective, and,

although it cannot equal the
performance of the more
expensive commercial sets, it
will provide a useful introduc-
tion to the short-wave,
amateur, and broadcast bands.

Specifications

The coverage is from about
18m (16:66Mc/s) to 60m
(5Mc/s), and from 150m
(2Mc/s) to 300m (1Mc/s) in
another band. This covers the
20, 40, and 160m amateur
bands and the 19, 25, 31, 41,
and 49m broadcast bands. The
15 and 10m bands have been
omitted, but, owing to the 11-
year sunspot cycle, 10 and 15m
will open up very rarely for
some years. In any case, the
condition of these bands nowa-
days is rather poor owing to
the large numbers of stations

a
K>

-
-
K>
-
-
-
KD
-
-
KD

For details of €Oils
see text

Short Waver

—
AT+

87G Base

CT
47K

c2
*000/5
MF

operating.

The output from the receiver
will be from 250mW to 600mW
according to the transistors
used. As might be expected, selectivity is excellent
owing to the well-designed coils, and no difficulty
will be experienced in separating stations, even on
the crowded amateur bands. Sensitivity is sufficient
to allow Dx reception on phones, and loudspeaker
reception of the stronger broadcast stations.

=i

Circuit Details

The detector circuit is unusual as only a single
tapped coil is used (for each band) with anode
reaction. The detector is of the leaky grid type,
chosen for its high sensitivity and simplicity.

COMPONENTS LIST FOR THE
DETECTOR STAGE

LI, L2, L3—see text and Table II
Cé  0-30pF trimmer
C2 0-000i5uF S.W. variable capacitor
C3 0-000! uF silver mica capacitor
C4 0-00/ uF silver mica capacitor
C5 0-1 uF paper 150VW
Cé6 0-005.F paper I150YW
RI 50k variable w.w.
R2? 33M W
R3 47k W
R4 10k W
Slow motion drive
Switch 3-pole, 3-way

Fig. |.—The circuit of the detector stage.

However, if carelessly constructed, with poor
quality components. it will prove very unstable
with the type of reaction used. Transistors have
been used in the output stage owing to their low
current requirements and high efficiency. These
components have a reputation of an extremely
high noise level, and, although this is true, in some
circuits using cheap transistors, the noise in this
circuit is very low and will not prove troublesome
even where faint signals are concerned.

The valve for the detector stage is the 1L4. Its
current requirements are O-1A at 14V, and 2mA
at 90V. Other types which may be used are the
1AE4, 1AF4, 1AJ4, 1F2, JF3. 1AFS. ZDi7, 1AHS,
1FD9, 1S3. 1T4. 1U4, DAFII, DAF9%6, DF9l,
DF92. DF96 and DF904." The base connection
detnils of all these valves, together with thexr
approximate filament voltage and current require-
ments are given in Table L.

Table |
Filament Filament Valve-
Voltage Gurrent holder
Valve V) (A) type

1L4 14 01 i
1AE4 1-25 01 t
1AF4 14 0-025 1
1AJ4 14 0:023 i
1F2 1-4 0-05 1
1F3 14 0-05 1

www americanradiohistorvy com
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Table | (continued)
Filament  Filament
Voltage Current
Valve v (A)
1T4 14 0-05
1U4 14 0-05
DF91 14 0-05
DF92 14 005
DF96 14 0025
DF904 1-4 0-05
DAF91 1-4 0-05
1AFS 1-4 0025
1AHS 14 0-025
1FD9 14 01
1S5 14 0-05

The pin connections of these are

Pin VALVE GROUP 1

Connections

I—negative filament and suppressor grid

2—anode
3—screen grid
4-—-no connection

5—negative filament, suppressor grid

6—control grid
7—positive filament

Pin VALVE GROUP 2

Connections

1—negative filament, suppressor grid

2~—no connection

3—diode anode (wire to earth)
4—screen grid

S—anode

6—control grid

7—positive filament

Tuner

Slow=-motion
orive

Reaction

I}

PRACTICAL WIRELESS

. 70 C/
Valve-
holder To b ontLt
type
i 70 b ontd
f S
1 70 b on L3
1
1
2 70 Rt
2 P
2 To d"on LV
2
2

as follows;—

Frequency —»

July, 1961

E(/-t- To'3ont ¥
VTO FontLe

(}-I/>To aon Lt

£

70 c2,¢3

Ki-:To don L3
Tod'on L2

Fig. 3 (above).—The connections for the bandswitch.

I | 1 1 1 | !

O /O 20 30 40 50 60 70 80 90 /00

Digl Readings —»

Fig. 4 (above).—A calibration graph.

Bandswitch

ﬂ?l metas
panel

=t

L)

.* I 1
| Tunin I?LIQ]—-V ;mi Aerial
Capacitor socket
lor4
C4
F el
£l
ME T
L’
S He
” N :
8 ul ’81"
[T ™y
A8
i AT,
77 2
I '(_Eai
NI \§
— R
Note : All flying feads [ | ]
to angsw/tcf?o A2 ] vy ;
Tags marked MC' ;7 (T 77 HT+ HT—
are earthin 2= = .
L connections 16 chassis (p ”)
!- 10" J

Fig. 2.—The component-layout diagram of the detector stage.

iN
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Constructional Details of
Detector

The wiring diagram of this
stage is given in Fig. 2. It may
be constructed on a metal or
wooden chassis, metal being
better than wood on account
of its superior screening
properties. In either case a
metal panel is essential to
screen the controls from the
operator to prevent hand-
capacity effects. At all times,
short, direct, wiring is extremely
important. The layout
diagram is given for guidance,
but it should not be adhered to
rigidly; i.e., if you can make a
wire shorter than is shown, do
s0. Any long leads should be
of coaxial or screened cable.

The Coils

These coils are home-wound,
their winding details
given in Table II. For L1 and
L2, the turns should be of
enamelled copper wire of the
gauge recommended. The turns
should start and finish securely,
and the taps can be made by
twisting the wire and scraping
the enamel insulation at the
positions given. /

being -

—
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50k potentiometer. There should be no crackling
or other noises. Somewhere between the middle
and end of the travel of the control, there should
be a faint “plop” and the set will break into an
oscillation howl.

Now that it is proved that reaction is function-
ing satisfactorily, an aerial may be plugged in and
the set tested on all bands. The reaction control
should be adjusted to be just below the point of
oscillation.

The Output Stage

The circuit of this is shown in Fig. 5. It is
constructed on a “breadboard” which can be
mounted. in the loudspecaker cabinet. The loud-

July, 1961 PRACTICAL
Table 11
Coil No. of turns S.W.8
1.1 100 28
L2 30 22
L3 10 spaced over2in, 8
Coil Tappings Diameter
b c of former
Li 50 75 14in.
B2 115 20 14in.
L3 - 2% 2in.
COMPONENTS LIST FOR THE OUTPUT STAGE
RI 2:2k W R2 220Q ;W R3 33Q W
Cl 200 uF 3VW electrolytic
C2 0-05uF
T! Push-pull input transistor
transformer
T2 Push-pull oltput tran-

sistor transformer

T3 Standard pentode output T
transformer wr |
Tri, 2 OCTI or any other small
power output tran-
sistors not requiring a C
heat sink
The slow motion drive 57
deserves mention: any type will

serve. It should be possible to
obtain one of Admiralty pat-
tern fairly cheaply from ex-
Service stores. The prototype
used one of 200 : 1 ratio of this
type, which is excellent.

A type marked in fre-
quencies will not be suitable in
view of the home-wound coils
used. A 1-100 scale will allow

R3
330

-9 volts o

He

L

O

pri

O

000000000

ct
o+ l 200pF '

+-ve o

stations to be logged with
reasonable accuracy, and a
graph may be drawn up for a
more accurate determination

of frequency. The procedure s Megative busbar,

\-~‘f

Fig. 5 (above).—The circuit of the transistorised output stage.

Fig. 6 (below).—The wiring diagram of the output stage.

7o =9v

To Headphones e>a

as follows:—

First, a station is accurately
tuned in and its frequency
noted. The dial reading is also
taken and the procedure
rcpeated until a number of
stations at ditferent frequencies
are logged. Then, a graph is
drawn up of dial _reading
against frequency. This is

= %
PGt

| T3

(3o ]

shown in Fig. 3. The curve
obtained may or may not be
a straight line according to the
type of tuning condenser used,
but it should be regular. Any points well away
from the main curve should be disregarded—they
are either from faults in reading the tuning dial, or
harmonics of a strong station.

Positive busbar

Operation of the Detector

If desired, 4000Q headphones may be connected
to the output, instead of the primary of Tt, to
test the detector. First, check the wirin® to ensure
that the H.T. voltage cannot reach the filament of
the valve. and then connect the batteries: 90-120V
H.T. and 1.V L.T. Without an aerial, advance the

www americanradiohistorvy com

Baseboard 7o 30 Speaker h To +ve

speaker is best a 5in. or larger unit, although
smaller types can be used, but they will not give
such a good tone.

The bus-bars can be of 18s.w.g. bare copper
wire attached to the breadboard with insulated
staples. The current for this unit is supplied by a
PPY battery, which will have a useful life of a year
or even more. The switch for this part of the set
can be accommodated in the loudspeaker
cabinet. If a switch is desired for the detector
stage, it may be wired in the positive L.T. lead
and mounted on a suitable place on the panel. i
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* An Amateur Communicat;

COMPLETE CONSTRUCTIONAL DETAILS FOR THIS COMPREHENSIVE UNIT

jHIS receiver was designed for use by the
amateur or S.W. listener who requires an instru-
ment which gives a better performance than the
average domestic receiver. Such a receiver
usually has no R.F. stage and only one LF. stage.
Consequently, it suffers from a lack of selectivity
and sensitivity, and is prone to second-channel
interference especially at the higher frequencies.
Thus, to give ‘above-average selectivity and
sensitivity, the receiver to be described employs
a number of LF. stages.

Second Channel Interference

To reduce second-channel interference, the I.F.
frequency should be increased or an R.F. stage
included. In this design, the 1.F. has been kept at
the conventional figure of 465kc/s., so enabling the
use of easily obtainable components; and therefore
an R.F. stage is used.

The Circuit

The circuit is shown in Fig. 1, and it will be
noticed immediately that a coil-pack is employed.
There are many suitable coil-packs on the market,
but if these are unobtainable or thought too
expensive, segarate coils may be used. If separate
cotls are used, one set can be purchased to reduce
initial expense and the other wavebands added at
a later date.

In the prototype, the R.F. stage was capacity-
coupled to the EF91 mixer because the coil-pack
used by the author did not have provision for
inductive-coupling, but there is no reason why this
method of coupling should not be used, provided
the particular coils are suitable for such an
arrangement.

The local oscillator is separate to reduce pulling
and drift, especially at higher frequencies.

A triode-connected EF91 has a mutual conduc-
tion of nearly 10mA/V, and thus it is used as the
oscillator valve, because a valve with a high mutual
conductance helps towards stability.

~ ,._lllllll"lllll"lIlIHlIlIllllllI|IlIllIIIlllllllIIIIIIIIIIIIIIIIIIIIIIlllllIIIIIIIIIIIIIIIIIIIIIIIIIIII"IIIHIIIIIIIIIIIIIIIIIIIII"IIHIIIII"III"IIIIIIIIIIIIIIIIIIIIIIIIIIIN
RF Amp.
HT+
Aerial =
=p> -
1k IF € 5nal
’ t0 Grid
C* v
2 F QOscillat
° D01 scillator
T Ceil
Vi 5 V3 \
EF91 - \
Aerial 5 e 3 O'CF\U‘IF:————-.:
S BIIII | e =
- D pinteid T B B ; A
| i I '
1 (&} ] 2 1 L2 f 1 ]
f-'i — ] ! > I—--TJ
) ~
R1 A
clf  isca o RV
= e S mmcs
,f & r '
A - i -
T S ; |
] - :
. =2 |
) T g ' :
! |
1 v T~ > o—
bdccmmmc e e el o S J hassis

3 x O*0OC5pF Tuning Capacitor

fig. 1a.~The R.F. amplifier oscillator and mixer stages.
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ms Receiver

By P. Hayes

229

The I.F. signal appears at
the anode of V2, and is trans-
ferred via LF.T.1 to the grid
of V4. The screen grid of this
valve is strapped to the screen
grid of V5 and the voltage
varied by VRI. This controls
the gain of the LF. amplifier,
A comparatively high valve of
bias resistor (1k) is used to
reduce gain (intended to en-
hance stability, reduce valve
noise. and increase valve life).
No AVC is applied as this would
only serve to reduce the gain
of the LF. amplifier, thus des-
troying the aim of having three
1.F. stages. The amplified LF.
signal appears across V7 and
is demodulated. The resulting
A.F. signal appears across VR2
—the audio volume control—

The completed receiver.

IIlI|I||l||||II|||||I|lII|||III||III|||I|I||I|I|||III|||I|IIIII||||lIIIIIlIIIIIlI|||I|I|||IIl||IIIl|IIl|II|llIIIIIIII||Ill|||||IIIIIIIIIIIIIIIIIIII}IIIIIIIIIIIIIIIIIIII||III|||II|III|||Il||||||l|||ll||l|lll

1st. LF Amp, 2nd. IF Amp 3rd. I1F Arep_ De*ector BFO.

HTA

A/

C24 O-25pF
On/Off and
Pitch Control

R AA LA
.vvv’\tvvu

c25

To Grid_of V8

Chassls e e
e T — ]

Fig. Ib.—The I.F. amplifier, detector and BFO stages.

i
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and is applied to the grid of V8.
(The audio volume control was
not used in the prototype because
the author found that it was
always at maximum and gain
was controlled by the IF. gain
control. A headphone jack was
put in its place.) The amplified
A.F. signal from V8 anode is
coupled via C27 to the control
grid of V9A. The audio output
is developed across T1 and the
headphones are capacity coupled
via C32

It will be noticed that the
triode scction of V9 is used as
BFO, instead of, as usually, the
first A.F. amplifier. This is
because, firstly, the DH77 gives
greater gain than the ECLS0,
and secondly, it completely
avoids instability owing both to
the close wiring and the fact that
the amplifier stage might act as
a “cathode-coupled multi-
vibrator ” caused by the cathode
being common to both triode and
pentodc sections in the ECLS0.

The BFO is conventional except for the method
one vane of the moving
the corresponding fixed
grid coil and prevents

of switching on and off;
plates is bent to touch
vane. This shorts out the
oscillation.

PRACTICAL WIRELESS

A top view of the receiver

supply its heater.

July, 1961

The power supply is conventional, and either a
metal rectifier or a valve rectifier may be used. If
a valve rectifier is employed, theré must be a
suitable winding on .the mains transformer to

(To be continued)
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Fig. Ic.—The circuit of the A.F. amplifier and power unit.
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Transistorised

By D. P. Francis

II/I/HEN tracing circuit faults this tran-

sistorised signal tracer will be found invaluable.
It can be constructed with miniature components,
thus making the unit very compact. Alternatively,
standard size -items may be used, and although
they produce a comparatively larger unit it is not
clumsy, owing to the fact that there are few
components. An additional feature of this unit is

the fact that it is transistorised and therefore

SN ~
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Signal Tracer

1 3
THIS COMPACT UNIT WILL BE FOUND
INVALUABLE WHEN TRACING FAULTS

The Circuit

The signal tracer comprises a two stage resis-
tance-capacity coupled amplifier using transistors.
The method used to trace a fault is simple and
consists of switching the unit on and placing the
two input terminals on the appropriate points of
the receiver under test. The diode section is
switched in for tracing, ¢.g. either R.F. or LF.
circuits.

Fig. |.—The circuit diagram.
(The lead from SW1 to Ct may be
connected to the junction of Dt
and Cl if desired to give D.C
isolation in the input circuit.)

Input

{

E

fa

COMPONENTS LIST
Capacitors
Cl 0-001 .F C3 8uF6YWD.C.
C2 0001 uF C4 8uF6VWD.C.
5""2/ Resistors
/T RI 220k W R2 4.7k W |
on/oft VRI 100k (with SW2)

Switch VR2 100k (preset)
DI OATI
TRI OCTI
TR2 OCTI
SWI S.P.D.T. switch -

alsv 4 miniature plugs and sockets
Baseboard

Suitable container

Miniature earpiece

4.5V battery

—H[ii-

independent of any mains supply. The original
model was built in a small plastic box, 21in. x 3in.
x 14in., the components being mounted on a piece
of acrylic sheet, The sockets: system switch and
VR1 and VR2 were mounted on the lid of the
b -x, which may be any suitable piece of insulated
material.

Transistor Holders

Onc adjustment is necessary however. The
collector current of TR2 must be 3mA. This can
be accomplished by first wiring the unit tempor-
arily, inserting a meter in series with emitter of
TR?2 and adjusting VR2 until the meter reads 3mA.
The meter is then disconnected and VR2 is
locked.

A TOP-BAND TRANSISTOR TX

(Continued from page 224)

already drilled and tapped. The mounting of the
rod is thus somewhat simplified. The headphone
is mounted by means of four small screws on to
one side of the case (which can be purchased from
multiple stores in the form of a soap box). The
sub-chassis is constructed of Perspex, and is
mounted on the back of the headphone; it func-
tions also as a clip to keep the transistors in place,
and as a clip for keeping the oscillator transistor
(Tr2) against the headphone for heat shunt pur-
poses (see page 224).

The battery, too, is mounted by means of Terry
clips on the same side of the casc as the headphone,
and thus every componcnt (excepting the threaded
aerial rod) is mounted on the other half of the
case.

The aerial (a length of 3B.A, threaded rod) is
mounted on the remaining half of the case, so that
it comes in contact with one of the ferrite rod
connecting clips (see Fig. 3).

Testing
First check that the battery is connected
correctly. Check also that the transistors are

inserted in their appropriate holders the correct
way round.

The unit is switched on and placed about 15ft
away from the receiver, which is tuned to a point
on the top-band, and then the transmitter should be
trimmed finally to the required frequency, on the
same band. 1f should then be tested with modula-
tion, and should be received up to a distance of
at least 50ft. : ~

www americanradiohistorv com


www.americanradiohistory.com

232 PRACTICAL WIRELESS

July, 1961

For general radio work, the serious constructor requires
some form of multimeter; this article will help you

in

Designing Multimeter Circuits

By A. Foord

jOR general radio work, the serious constric-
tor requires some form of multimeter. It is
essential to be able to measure at Jeast D.C.
voltage and direct current. It is also desirable to be
able to measure A.C. vollage and to be able to
determine resistance. Some while ago the author
required a fairly comprehensive meter. After a
quick survey of the prices of good commercially
available meters the author decided that a home-
constructéd meter had its advantages.

An outline will be given of the methods of con-
verting meters to read different ranges, and of
switching methods.

The Measurement of D.C. Voltage

A moving coil meter can be made to measure
voltage by connecting a high value resistance in
series with it; as shown in Fig. 1. In effect, the
meter measures the current the battery can force
through the resistance. In Fig. 1, Rm represents
the meter resistance, Rs represents the series
resistor, I represents the FSD (full scale deflection)
of the meter, and V represents the applied voltage.

By Ohm's Law,

V = IR (where R is the total resistance)
or V = I(Rm{li- Rs) volts.

Thus Rs = T - Rm m
Rm Rs
v
3l 1
L]

Fig. I (above).—Adding a resistance, Rs, in series with
a moving coil meter enables it to be ysed to measure
D.C voltages.

Fig. 2 (below).—One method of switching resistors in
series with a meter.

Rm R1 R2 R3
va2
i V3
1
O~ —=

to suit your requirements

Where Rm is less than about 2per cent of Rs.
then Rm can be ignored for most purposes. On
low voltage ranges, however, Rm should be taken
into account. By means of equation (1), the value
of Rs for any single range can be calculated. In
multirange meters, a number of series resistors
may be switched to provide the required ranges.

O

Fig. 3.—Alternative switching for series resistors.
Switching

Two methods of switching are available, as
shown in Fig. 2 and Fig. 3. In Fig. 2, all the
resistors are in series, while, in Fig. 3, separate
resistors are used for each range. It should be
noticed that in Fig. 2 the total series resistance
for each range is made up of several resistors. In
this case R2, say, has to drop (V2—V1) volts only.

1

V2 -V
Thus, R2 = Q

In Fig. 3, each series resistor is calculated by means
of equation (1).

The Measurement of A.C. Voltrge
To measure A.C. voltage, it is necessary to place

some form of rectifier in series with the meter.
Normally, a bridge rectifier is used—as shown in
Fig. 4. If the series resistors are calculated from
Ohm’s Law as in the previous case, then the meter
reads average values of A.C. voltage. However,
A.C. voltages are normally given in r.m.s. (roof
mean square) values.

im Pm

Ish Rsh

Fig. 4 (left).—The circuit of @ bridge rectifier.

Fig. 5 (right).—Adding a resistance, Rsh, in parallel
with a moving coil meter enables it to be used to
measure direct current.
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If the same resistors are used for A.C. and D.C.
either a separate scale could be used for A.C. or
a chart could be made up to show the AC. r.ms.
values corresponding to particular meter readings.
To avoid this inconvenience, it is desirable to use
separate series resistors for A.C. and D.C.

Rm

Rt RX

Fig. 6 (left).—For measurements of low resistance,
the unknown resistor is shunted across the meter
terminals.

Fig. 7 (right).—For measurements of high resistance,
the unknown resistor is wired in series with the meter.

For a sine wave:—

L.m.s. value = (average value X 1-11) volts.

It will be seen that for the meter to read r.m.s.
values, more current will have to flow through the
meter than before. For this to occur the D.C.
value of the scries resistor will have to be reduced.

Thus,

D.C. resistor
A.C. resistor = —— —— ?)

In using bridge rectifiers, there is one disadvan-
tage: they are not quite linear. This means that
when the rectifier forms a large part of the series
resistances, the meter scale 18 not linear. For
voltages of 10, or lower, the meter scale would
have to be calibrated against known voltages.

The Measurement of Direct Current

A normal ammeter or milliammeter only
measures one range. By placing a shunt across
the meter the FSD can be altered. By bypassing a
suitable fraction of the total current to be
measured, any required range can be obtained. In
Fig. 5, Im is the current to flow through the meter,

I 12

[24] \" R3 \"

Rx

Fig. 8 (left).—Shorting out the Rx terminals in Fig. 7
enables the meter to be set to its FSD.

Fig. 9 (right).—When the meter has been set to FSD.,
Rx may be connected into circuit.

I is the total current to be measured, and Rsh is
the shunt resistance. It will be secn from the
diagram that the current to be measured (1) splits
up into Im and Ish. Thus:—

I = (Im + Ish)
or Ish = (I — Im).
It can also be seen that the P.D. across the shunt
is the same as the P.D. across the meter.
Thus,
JIsh.Rsh = Im.Rm

Im.Rm
or Rsh = ——
Ish
but Ish = I —Im .
Im.Rm Rm
Thus Rs = — ™ = ————
I—1Im I/Im — 1

If I/Im = N = number of times FSD is to be
multiplied,
Rm
Then Rs = Q 3)
N-—-1

The Measurement of Resistance i
For low resistance measurements, it is usual to
shunt the unknown resistor Rx across the meter,
as shown in Fig. 6. For high resistances. the
unknown resistor is placed in series with the meter,
as shown in Fig. 7. In Fig. 6, thc meter reads high
for high resistance, and low for low resistance. A
scale could be marked out by Ohm’s Law, but it
is better to calibrate a scale using known resistors.
R1 and R are used to set the meter to FSD before
the unknown resistor is connected. The values of
R and R1 should be chosen so that it is only
possible to pass just over FSD current through
the meter. R is adjustable to compensate for the
fall in battery voltage with use, and shouldbe

Fig. 10 (left).—The internal resistance of the meter

may be found by using a known resistance, R, in series.

Fig. 11 (right).—Circuit for obtaining the correct
shunts (see text).

about 10per cent of the total resistance of the
circuit. 4
In Fig. 7 the meter reads FSD for zero resistange,
and zero for an infinitely high resistance. R agd
R1 serve the same function as in Fig. 6. Again; it
is better to calibrate the scale using known resis-
tors. However, the calibration expected can
easily be worked out in this case. 3
In Fig. 7, the Rx terminals are shorted out (see
Fig. 8) and the meter adjusted to FSD by means
of R. Then the total resistance in the circuit (R3)
is V/I1 where 11 is the FSD current. Rx is;now
connected into the circuit as shown in Fig. 9.
V = I2(R3 + Rx) where I2 is the current
now read by the meter
= [2.R3 + I2.Rx -
Thus = 2.
Therefore Rx = V/I2Z —R3
But R3 = V/I1 ]
Thus Rx = V/I12—=V/II 4

eSS o ]
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Practical Matters

It will be noticed that frequent
mention has been made of the
ifiternal resistance Rm of the
raeter.  This will normally be

Switch A selects the
AC or DC. voits range
Switch B selects AC,
DC., ohms or required
DC. current range

marked on the scale, but may be
calculated if it is not marked.
This can be carried out quite
simply by placing a known resistor
in series with the meter and a
battery. As shown in Fig. 10, the
current 1 can be read from the
meter, and V and R are known.

Thus only Rm remains unknown.
For this method, R should be
known accurately, preferably to
within 1per cent or 2per cent. and

DC.shunts

should be of such a value that 1 W
cannot exceed the FSD current. It
would be best to use as low a
voltage as possible for V. so that
Rm is an appreciable part of the
total resistance in the circuit. J)
V=I(Rm+R) -
V—IR
Thus Rm=
I
\%
or Rm=——-R

1

Once the internal resistance of the meter has
been found, the calculations for D.C. voltage
presents no difficulty. For A.C. ranges, however,
the effect of the bridge rectifier has to be taken
into account. Since this will depend on the meter,
and on the rectifier used, the procedure is difficult.
The best method would be to use a pre-set potenti-
ometer for the lowest A.C. voltage range. This
can be set so that the lowest range reads true (as
compared with a known voltage). Once the lowest
range has been set the others will automatically
be correct. If desired, the resistance of the
potentiometer could be measured and the nearest
standard value inserted.

0""‘1

(7)) 0—-‘
Fig. 13 (left),.—A simple switching circuit for shunts
which may endanger the meter or introduce errors.

[o emmam—

Fig. 14 (right).—A circuit for switching shunts without
risk to the meter.

AC, series
resistors

DC, series

resistors
o

_.-.-......__.)..-__ JEE———

(

Fig. 12.—A complete multimeter switching arrangement which may

be adapted to suit individual requirements.
Callbration

When calibrating the direct current ranges. the
approximate value of the shunt resistor can be
calculated using equation (3). Once the shunt
resistor value has been calculated, the length of
resistance wire can be found. In Fig. 11, with
the shunt resistor disconnected. the resistor R can
be adjusted until the meter passes FSD current,
When Rs is connected, the current through the
meter will fall, and the length of the shunt can
be adjusted until the meter reading is correct for
the new range.

The other D.C. ranges can be adjusted in
a similar manner. The only disadvantage is that
any errors will be accumulative. Where possible
the highest current ranges should be checked
against another meter.

Tolerances

For best results the series resistors for A.C. and
D.C. should be Iper cent or 2per cent tolerance.
The bridge rectifier could be one designed for
meters; or four crystal diodes such as OA81's could
be arranged in bridge form. Most constructors will
be able to borrow some form of meter for a short
while, and it is highly desirable to check all the
ranges against a standard meter.

Final Design 2]

In conclusion, Fig. 12 shows a switching arrange-
ment which could be adapted by the constructor
to suit any meter or desired ranges. The values
for the series and shunt resistors, and for the ohms
range, can be calculated from the formulae given
above. It will be noticed that in Fig. 12, both
the meter and the shunt are switched on direct
current ranges. The reason for this will be clear
from Figs. 13 and 14; in Fig. 13, if the switch
became open circuit, the meter would pass an
excessive current. In Fig. 14, however, it will be
seen that if the switch became open circuit the
meter would not be damaged. Switch contact
resistance effects are also minimised.
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PORTABLE RADIO

OR CAR RADIO

PUSH-PULL SIX

(6 Ediswan Transistors plus 2 Diodes)

MEDIUM, LONG WAVE AND TRAWLER BAND EXTEND-
ING 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 perlorming re-
ceiver. Nearly 30 stations
listed in one evening
including Luxembourg loud
and clear. A pleasure to
listen to. FERRITE
ROD AERIAL. All parts
sold separately, including
pale blue gleaming poiy-
styrene care with duo-diffusion grilles in red. Uses 9 volt
battery. Sockets for car aerial.

Build for £6- I9¢6 P.P. 2/6. Size 64 x 4% x 1%in.

“Agreeably surprised with Trawler Bana reception, Luxembourg
as loud as local. Your easy build diagrams helped a lot . . . my first
attempt.”"—H.S.. Penzance, Cornwall (poor reception area).
“Super car radio.”"—L.B.V., Liverpool.

ALL PARTS SOLD SEPARATELY

NEW 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
grilles in red. Volume/
sensitivity control. Noise-
less compression tuning
condenser. Miniature
push-pull transformers.
350 Mw XCIO0l's in push-
pull. Sensitivity R.F. stage
for station selection.

Total building cost £5-7.6 P.P. 216
ALL PARTS SOLD SEPARATELY

TRANSONA-4

(4 Ediswan Transistors, plus 2 Diodes)

Miniature speaker. FERRITE ROD
AERIAL. MW/LW and Trawler
Band coverage down to 80 metres
On test tuned in over 30 stations.

This sensational new radio is
simple to build with our easy-
build plans. Handsome pocket
case.

May be buile for 65/=p.p. 216,

PUSH-PULL POCKET SIX

MEDIUM AND LONG WAVES §
AND 400 TO 750 METRES I3
WITHOUT COIL CHANGING.

Sensitivity of a superhet. tonal
quality of a TRF. Volume control.
Tuning condenser. Latest type
switches. Handsome  two-tone
pocket case. Ferrite rod aerial,  3in,

speaker.
Easy build diagrams. 6 Transistors (including Ediswan and
Semiconductors) plus 2 diodes. .

Al' parts £5. I 9.6 P.P. 26

ALL PARTS SOLD SEPARATELY

quality

3
so

NEW!
POCKET RADIO

(5 Ediswan Transistors and 2 Diodes)

MEDIUM, LONG WAVE AND
TRAWLER BAND TO 80 METRES.
Designed round super sensitive
ferrite rod aerial and 3in. speaker.
Home and Continental stations
at your finger tips. Attractive
2-tone pocket size case in gleaming
polystyrene. No aerial required.
Over 30 stations listed test receiver. Easy-build plans for
beginners, Powered by 9 volt battery.

Total cost of parts required £4.I9-6 P.P. 2/6
ALL PARTS SOLD SEPARATELY

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 aeriai,
volume/sensitivity ~control. Sonotone
high fidelity miniature earpiecejor minia-
ture speaker,

May be built for 49’6 P.P. 26

First-grade Miniature Push-pull Transformers...... pair 11/-
Ferrite Rod Aerial, M/L wave (7in.).cccieeicriocieeccenene .86 ¢,
Ferrite Rod Aerial, M/W (4in.) HO

Transformers: 300 ohms primary 5 ohms secondary. ! Il
Brand new boxed

High Fidelity Headphones with miniature earpieces
and transformer with lead and jack piug for high

or low impedance, matching. Brand new.

Boxed ererererseissrensnnessene 257«
Sensitive balanced Armature Headphones. Boxed.
Brand NEW ceveressrsesnssnnesssssinsnsnsnnsisansaess pair 9/«

Sensitive 24in. Speakers. Only fin. deep, 3 ohm......16/6

DATA SHEETS AND PARTS PRICE LIST FOR THE ABOVE 113 EACH
ALL PARTS SOLD SEPARATELY
AFTER SALES SERVICE ¥

RADIO EXCHANGE COMPANY

27 HARPUR STREET, BEDFORD

PHONE 2367

(Opposite Co-op) '

CLOSE | p.m. SAT.

4
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E’Q"H’(’Hiﬂs mmsrled

Dept. B
152-153 Fleet St., London, E.C.4. Tel. Fle 2833
Business Hourst Weekdays, 9-6, Saturdays 9-|

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

wreo yonsistor Set you ““THE FLEET SIX’

The Transistor Set
you have been
waiting for, the
feet 6, a wow
of a transistor set
§ that really gets the
stations. New de-
sigh 6 transistor
superhet pocket
receiver, using 6
guaranteed first
grade transistors
plus sensitive
diode, push ptgll
output medium and long wave bands, new type printed circuit,
high Q internal ferrite rod aerial, 24in. high flux speaker,
provision for car aerial, overall size 64 x 43 x 13. Simple to
follow instructions. All components guaranteed, service after
sales, This is equal to many manufactured sets at double the
price. All zomponents including cabinet, transistors, speaker,
circuit, etc., only £8/19/6 complete, post and pkg. 2/6. PP4
Battery 2/- extra. Due to overwhelming demand from last
month’s advert, we have been able to reduce this receiver from
£971916. All compopents sold separately. Send S.A.E. for
details. Circuit and Instructions 2/6 post free.
e —

THE FLEET 6 PORTABLE TRANSISTOR RECEIVER |

Using 6 guaranteed ’ ot
first grade transistors, o -
sensitive diode, p/pull :
output, medium and
long wave bands, prin-
ted circuit, high
ferrite rod aerial, 6 x 4
high flux speaker. Pro-
vision tfor car aerial.
Actractive 2 tone cabi-
net, overali size 1J} x
8 x siin. Easy to
follow instructions all
components including
cabinet, transistors, speaker,
circuit ete. £9.19.6d. com-
plete P. & Pkg, 3/6. Battery extra. All
components guaranteed and sold separa-
Fely. Send S.A.E. for details. Circuit and instructions 2/6 post
ree.

ANOTHER FAMOUS
MANUFACTURER’S BARGAIN

COSSOR 4 VALVE
SUPERHET PORTABLE

Long and Medium wave bands,
Sin. speaker, built-in frame aerial
using Ever-Ready BI26 50 volt
H.T. and AD35 I} valt Batteries.
Attractive 2-tone finish, dimen-
sions 9in. x 8}in. x 4}in.

Original Price 15 gns.

Our Price £8/1976,
P. & P, 3/-.

Batts. 10/- extra.

Suitable mains unit
to fic in place of bar-
teries. Original Price
63/-. Our Price 39/6
P.& P, 2/

RETURN-OF-POST SERVICE —

We ofler a reaily efficlent Mail Order Service on gll {tems stocked.
All cash orders are dealt with on the day of receipt. Hire purchase
or'dqr.c are subject to siight delay but this is kepé to the absolute
minimum.

@ LATEST TEST METERS Hire Purchase

Cash Price Deposit Mthiy/Pmts.
AVO Model 8 £24. 0.0 £4.16.0 120f£1.15. 9

AVO Model 8 with '~ °
leather carrying case .. £27.18.0 £5.12.0 120f£2. 0.11
AVO0 Model 7 £21. 0.0 £4. 4.0 120f£1.10.10

AVO0 Model 7 with

leather carrying case - £24.18.0 £5. 0.0 120f£1.18. 6
AVO Muitiminor Eo .. £9.10.0 £1.18.0 12 of 14/4
AVO Multiminer with

leather carrying case .. £11. 9.0 £2. 5.0 120f 17/-
TAYLOR Model 127A .. £10. g.o £2. 0.0 12 of 15/-
CARY A-10 ig o .. £4.17.6 £]1. 7.6 30(£l. 8. 8
CABY B20 £6.10.0 £ 30r£1.13. 4

Y2 ot 9 .10. 2. 0.0 .
Full details of any of the above suppiied free on request.
@ GRAMOPHONE EQUIPMENT
S Hire Purchase

ALL LATEST MODEL:
ALL POST FREE Cash Price Deposit Mthly/Pmts.
RECORD CHANGERS
GARRARD RC210 (GC8 PU)  £9.10.6 £1.19.8 12 of 15/-

B.S.R. UA 4 (TC8 PU) - £7.15.0 £]1.11.0 12 of 12/-
B.S.R. TTA8 (TCB PU) .. £7. 5.0 £1. 9.0 12 of 11/4
B.S.R. UA!4 Monarch

(TC8S Stereo/LP/78 .. £8.18.0 £1.18.0 12 of 13/8
SINGLE RECORD PLAYERS
GARRARD TA (GC8PU) .. £8.10.0 £1.14.0 120f 13/-
B.S.R. TU9 (TC8 PU) 0g .10.0 5.
LE.M.1. (Acos Stereo/Mono PU) £6.15.0 7
TRANSCRIPTION UNITS

GARRARD {HF (GCB8 PU).. £18. 9.9 £3.15.9 120f £1.7.0
PHILIPS AG009 .. .. £10.10.0 3 12 5/8
Many of the above can be supplied for stereo working. See our
Gramophone Equipment List for details.

@ TAPE DECKS Hire Purchase
All carriage free Cash Price Deposit Mthly/Pmts.
B.S.R. TI)» 4 Be .. £8.19.8 .18.8 12 of 13/7
COLLARO STUDIO .. .. £12.18.6 £2.12.8 120f 19/-
ARMSTRONG PABO3

Tape Pre-amp s .- £16.18.0 £3. 8.0 120f £1.4.7
All components in stock for the Mullard Tape '‘'C"* Pre-Ampli-
fier Kit. Fully detailed list available.

@ “BRAND FIVE” RECORDING TAPE
Long Plnf': 900ft (5°), 18/8; 12001t (53°), 23/8: 18001t (77, 35/-,
Double Play: 1200ft (5°), 37/8: 24001t (7, 60/-. (ALl Post Freel)

wi

@ JASON FM TUNER KITS Complete with
Standard Tuners: FMTI, £6.19.8: Powar Pack, £2.12.6: FMT?,
less power supply, £8.9.6; with power supply, £10.9.6. Fringe
Tuner: FMT3, less power supply, £10.9.8: with power supply,
£12.7.6. FM/TVSwiltched Tuners: JTV2, £15.17.6; Mercury 2
11.7.6. (Important. When ordering JTV2 and Mercury 2 kits
U is essential to give TV Channel required.) Hire Purchase
terms available. Instruction manuals available separately
if required. Data Booklets for FMTI, FMT2 and FMT3, 2110.
JTV2.3/10. Mercury 2. 3/10. All post free.

@ OUTPUT TRANSFORMERS

GILSON: W0696A, WO696B, 50/6, Ogost 2/-. W0710, W0T10/8K, 55/8,
Dost 2/-. W0892, 62/3, post free: WOT67, 27/-, Dost 1/6.
PARTRIDGE: P3667, 52/8, post 2/-; P4014, 98/6.Ppost free;
Palgl{ 60/-, post free; P3591A, 99/-, post free; P5202, P6203, 95/-,
post free,

PARMEKO: P2541, 98/-, post 1/6.

@ LOUDSPEAKERS
GOODMANS: Axiom 110 10in. £5.0.0: Axiom 112 10in. £8.10.0:
Axiette 81n. £6.12.1; Axiom 300 12in. £11.5.9: Axiom 400 12in.
£16.1.0: Audiom 60 Bass, 12in. £9.12.9; Trebax Tweeter
X500 Cross-over unit £1,19.0.

2 LLEY: WF 1016 10in. £8.0.0; HF 1012 10in, £5:l(_).0:
I1F816 Bin. £6.17.3: T8I6 8in. £6.10.0: T10 Tweeter £4.8.3; T359
Tweeter £].] CX3000 Cross-over unit £1.11.8: CX1500
Cross-over unit £2.0.0. H.P. Terms avallable.

Q AMPLIFIER KITS

e have full stocks of ali components for the Mullard Stereo,
Mullard 510, Mullard 3-3, Mullard 2 and 3 Valve Pre-amps,
GEC 91‘2 Plus. Fully detailed list on any of these sent upon
request.
Instruction Manuals: All Mullard Audio Circuits in “'Circuits
for Audio Ampiifiers”, 9/5. GEC 912, 4/6. All post free.
® ILLUSTIRATED LISTS are avaiiable on LOUDSPEAKERS,
TAPE DECKS, TEST GEAR, RECORDING TAPES, GRAMO-
PHONE EQUIPMENT AMPLIFIER KITS, MULLARD CATHGDE
RAY TUBES. Any wiil be sent free upon request.
® TERMS OF BUSINESS
Cash with order or C.0.D. We charge C.0.D. orders as follows.
Up to €3, minimum of 2/8. Over £3 and under £5, 1/8. Over €5
and under €10. 1/8. Over £10. no charge. Postage extra on
CASH arders under £3 excrpt, whoere stated, Postage extra
on dverseas orders irrespective of price.

WATTS RADIQ ™atoroer

54 CHURCH STREET, WEYBRIDGE, SURREY
Telephone: Weybridge 4556
Please nete: Postal business only from this address.

.. Please note: Closed for Annual Holidays AUG. 11th-26th___]
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" XENON-FILLED GRID-CONTROLLED RECTIFIER

T'HE Ediswan 21B12 is a Xenon-filled valve

designed for ignition control in welding
equipment, motor control duty, or as a straight
grid-controlled rectifier.

The Ediswan 21B12 is a direct replacement for
the American C3JA and conforms to joint Army
and Navy specification. The disc-sealed construc-
tion of the valve offers a number of advantages:
it is mechanically robust, the _electrical
characteristics are maintained to closer limits, the
risk of backfiring is reduced, and the valve life 1s
increased.

Direct heating of the valve, coupled with the
use of Xenon gas for filling reduces the heating
time to approximately 30 seconds. The 21B12 1s
now available from Industrial Vaives and Cathode
Ray Tubes Departinent, A.EI. Radio and
Electronic Component Division, 155, Charing
Cross Road. London, W.C. 2.

TAPE TRANSCRIPTOR

AMONG other exhibits at this year’s R.E.CM.F.
Exhibition, Collaro Ltd. had on show the
latest version of the ** Studio ™ Tape Transcriptor.
This is a three-speed deck (1§, 3%, and 74in./s)
with either half or quarter track magnetic heads,
giving a frequency response of 50 to 12,000c/s at

Trade News

NEW PRODUCTS AND DEVELOPMENTS

7/
PRACTICAL WIRELESS

P

The “Studio” tape transcriptor made by Collaro Ltd.

7tin./s. plus or minus 3dB with suitable equalisa-

tion.

Collaro Ltd., Ripple Works,

By-Pass Road,

Barking, Essex, produce this tape transcriptor.

NEW MAINS RADIO
NTEMPORARY styling is the main feature

CO

of a new

b

The “Super Ten" recor
sets or tape recorders for reproducing music.

wwwW americanradiohistorv com

player uses the amplifying section of radio

i

table model receiver made , b;
Philips Ltd. This set, the 2205U.4
replaces the model 204U, and
includes some internal refinements
which makes servicing easier.

The tuning system has been
adapted for control from the out-
side band rather than the centre
button. The receiver works on
A.C. or D.C. between 200 and

250V and is made by Philips
Electrical Ltd., Century House,
Shaftesbury ~ Avenue,  London,
w.C.2.

PORTABLE RECORD PLAYER
'A NEW four-speed record player,
manufactured by Electronic

Ades Ltd., uses for its operation
the amplifying sections of any

radio receiver or tape-recorder
that is convenient. The **Super
Ten” as the record player is

called, is connected either to a
radio or a tape recorder by a lead
supplied by the makers.

The high impedance crystal
cartridge pick-up has a response
of 30 to 8,000c/s. The player is
housed in a lightweight case of
small dimensions and weighs
about 5lb. The *Super Ten”}
costs £7 19s. 0d., and is made by§
Electronic Ades London Ltd.,
Alpha Road, Teddington, Middle- }
sex.
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TRANSISTOR TESTER

THE T.T.1. transistor tester from Advance

Components Ltd., has been specially designed
for testing low and medium power
transistors while still in circuit.
This not only saves considerable
time. but eliminates the risk of
physical damage, particularly to
printed circuit boards.

Grounded emitter current gain
may be measured in or out of
circuit and leakage current
(grounded emitter) with the tran-
sistors out of circuit. i

The tester is battery operated
and provision is made for checking
the condition of the batteries.
The tester is made by Advance
Components Limited,” Hainault,
Essex.

p The Brenell Engineering Co. Mk. 5,
Type “M" tape recorder.

PORTABLE TAPE RECORDER

'_l‘HE. Mk 5 Type “M” tape recorder, which is

made by the Brenell Engineering Co. Ltd.,
has improved frequency response over the earlier
Mk 5. The amplifier response is from 40¢c/s to
40,000c¢/s.

It has superimposing and mixing facilities, a
recording level meter and an adjustable rotary tape
guide. The Mk S is made by the Brenell Engineer-
ing Co. Ltd., 1a Doughty Street, London, W.C. 1
and costs 88 guineas.

-

,

This instrument from Advdnce Components Ltd.
checks transistors in circuit.

PORTABLE RECEIVER

HE “ Sky Captain™ is a new battery portable

receiver made by Ever Ready Ltd. It is

powered by a BIl4l battery which combines
90V H.T. and 14V L.T.

The receiver is a 4-valve superhet with a printed
circuit. The loudspeaker is a 4in. highly sensitive

moving coil type. The price of this receiver is v . 4
9 guineas and is made by Ever Ready Lid., The “'Sky Captain” portable radio made by
Hercules Place, Holloway, London, N.7. Ever Ready Ltd.
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4 NEW-PRACTICAL WAY
oF UNDERSTANDING

Radio - Television - Electronics

Including: Transistors; VHF[FM; Hi-Fi equipment; Computers; Servo-mechs} Test Instruments;
Photo-electrics; Nucleonics, etc.

Fﬂﬁ ...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 s¢do-it-yourself”’ basis.

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.—

2 i To RADIOSTRUCTOR (Dept. G82) :

| A I READING, BERKS. I

\ 1 Please send brochure, without obligation, tot I
LEADS THE WORLD [ =
%) f e oo | Acdress. i

. 4 ; ¢ : 1 7161 ]

' N ELECTRON IGS TRAI N ING 1 J BLOCK CAPITALS PLEASE 1
. 1 1 (We do not employ representatives) l

'——_——-——-_—--_-_l
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another NEW instrument
from Salford, the

minitest

A new t tnatrument for the of

D.C. voltages and currents. A.C. voltages and ohms. Its high

sensitivity renders it suitable for testing and fault location in all .

types of electrical and electronic circuits. It Is well butlt to ensure®

long and satlsfactory service. The Instrument is economically

priced and supplied with test leads with plug connectionsat one end,

(Leather carrying case available as an extra),

RANGES : AC. Volts, 2.5, 10, 25, 100, 250, 1000.
D.C. Yolts. 25, 10, 25, 400, 250, 1000.
D.C. Amps. 50 wA, 1mA, 10mA, 100mA, .1A,
Ohms. 2000 200,000 20 Mn

ACCURACY: D.C. Voles & Amps. +29% of full scale deflection
A.C, Volis 3% of full scale deflection

+5% at centre sale.

Send for leaflet MIN/6009/PW
neat and  compact 7% with: large instruthent “performance

SALFORD ELECTRICAL INSTRUMENTS LIMITED
Peet Works * Silk Street - Salford 3 - Lancs * Tel: Black(riars 6688
London Sales Office ; Magnet House, Kingsway. W.C.2.. Tel: Temple Bar 4668
A Subsidiory of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND

% POST HASTE % * POST FREE %

JASON F.M. TUNER KITS

TF:ANSISTORS

OCC44 Mi 2/ OC7] Audio ... 86
We are the authorised Jason dealer and the whole kit is as OC4S |.F. 'xer_., 127+ OC72 A:dilo ... 86
supplied by them.

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.

FMTI Standard variable tuner, complete with valves £6.17.6

8

é

6

4 2 |
As above, but with power supplies, complete £9.15.0 and Osc. Coils, 22/6. Osmor Driver

4

6

0

0

7
Hire purchase deposit £1.7.6 and 6 monthly... £1. ).
FMT! Power pack ready drilled chassis, complete... £2.12.
FMT2 Shelf mounting, less power supplies, complete £7.17.

Hire purchase deposit £1.11.6 at 6 monthly... £1. 4.

Osmor Rod Aerial, 10/-, |.F.T.s

EMT2 TSR ) e I|’6.|?smor Outputz, 1076.
. g D Set Mullard Transistors, - J.B. Gang, 11/~ Trimmers, 2/8 pr.

FMT3 'F':_'i';]egg":;;';f‘e |‘i§fi§i«3::p{;ﬁgf 20%11:':'97 SI; Set Condencers, 18/-. Resistors, 6/6. Ardente Vol. Control, 1076,
Hire purchasé deposit €1.18.6 and’ 6 monthly ﬂ' 9' Ardente W/C, 3’6_. Speaker, 19/10. OA8! diode, 4/-. Hardware,

FMT3 As above, with power su|;plies complete ... (IZ: 0: 4/6. Printed Circuit, 9/-. Case and Knob, 7/6. PP4 Battery, 2/-.

Hire purchase deposit £€2.8.0 and 8 monthly, .. £1. 6.6 Leaf{et illustrated, giving full instructions and constructional
Mercury 2 Switched tuner with A.F.C. TV sound ..  €10.15.0 | details, 179

Hire purchase depaosit £2.3.0 and 8 monthly... £1. 4.0 | All the above comp s, if purchased at one time €9.19.6
JTV/2 As above, but shelf mounting and powered... £14.15.0

WEYRAD P50 Coils and transformers for a dual wave transistor
Hire purchase deposit €2.15.0 and 12 monthly £1. 2.0

Superhet. with printed circuit and ferrite rod aerial. Long
The Instruction Book is included in al! kits. ang rzneddllu;n jlyaVEfaerial R:Z\I/;tgsc. coil PSO"IAfC. Ist
an nd I.F. Transformers P50/ , 3rd I.F. transformer
REQUIRED CngTercL._S'EEL:;'SJ'NE'E‘SSPECIFIED FOR P.50/3CC, Driver transformer LFDT2. Printed circuit
PCAI. Constructors’ Booklet 2/3. The above WEYRAD

Instruction Book for FMTI, FMT2, and FMT3, 2/6. Mercury 2 set with book, £2.16.0.

and ITV/2, 3/6.

COLLARO STUDIO DECK. List price £17.10.0, OUR PRICE
A more detailed list can be sent upon request.

€12.19.6. Hire purchase deposit £2.19.6 and 8 monthly 1776
ALL JASON TUNERS ARE ON DEMONSTRATION WE PAY ALL POSTAGE AND INSURANCE

ALL ORDERS DESPATCHED SAME DAY
ALL THE ABOVE TUNERS ARE ALWAYS IN STOCK MONEY WILL BE REFUNDED IF REQUESTED

SURBITON PARK RADIO reser: kn st

(Established over 30 years)

Hours: 8a.m. to 6p.m. 1p.m, Wed.
48 SURBITON ROAD; We do not close for lunch
KINGSTON UPON THAMES, SURREY

Open all day Saturday
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Phase Splitters and Phase

Reversers

CIRCUITS FOR AUDIO AMPLIFIERS AND

OSCILLOSCOPES

3]—15 circuits to be discussed in this article
enable two balanced push-pull voltages to be
obtained from a single (unbalanced) input voltage.
When one of the output voltages from a phase
splitter becomes momentarily more positive, the
other output voltage becomes more negative by the
same amount. These two voltages feed a tollowing
push-pull amplifier. The design of phase splitier
circuits is closely connected with the requirements
and design of the following push-pull stages
themselves.

Why Push-puli?

Push-pull amplifiers are
widely used in high fidelity
audio amplifiers which have
a large power output for the
following reasons:—

(1) There is no steady
magnetic flux in the output
transformer, because the flux

Input

.

Fig. 1 (right).—A push-pull
input transformer.

due to the D.C. currents through the output valves
cancels in the transformer; this considerably eases
the problems of transformer design and efliciency.

(2) Even harmonic distortion (second, fourth,
sixth harmonics, etc.) is cancelled out in the output
stage.

r N
RS 15k HT+
350V
—
]
1opF
O*0lpF

Fig. 2.—The “concertina” phase splitter.

By J. B. Dance

No A.C. of the signal frequency flows
through the power supply. A small reservoir
condenser is therefore satisfactory, as a low
impedance power supply is unnecessary.

(4) Less smoothing is required, as any hum
voltage on the H.T. line will not appear in the
output.

(5) It is a convenient method of obtaining at
least twice the output power than could be
obtained from a single valve of the same type.

3)

Oscilloscopes

Push-pull amplifiers are also used to feed the
deflector plates of the cathode ray tubes used in
oscilloscopes. As the potential of one of the
plates rises with respect to earth, the potential of
the other plate falls by the same amount so that
the average potential of the two plates remains
constant. If one of the deflector plates were to
be kept at a constant potential with respect to
earth, whilst the other was connected to the output
of a single valve amplifier, the oscilloscope pattern
would be distorted (“trapezium distortion™) owing
to a change in the deflection sensitivity with the
average deflector plate voltage. Push-pull opera-
tion also enables a voltage output to be obtained
which is twice the maximum obtainable from a
single valve under the same conditions.

Balance

If full advantage is to be taken of push-pull
operation. it is necessary that the two sections of
the push-pull amplifier shall be reasonably closely

balanced. That is, the signal currents and voltages
in any part of one section of the amplifier must -

be as close in value as possible to the correspond-
ing current or voltage in the other section, or
otherwise the even harmonic distortion will not
cancel and currents of the signal frequency will
flow in the power supply circuit. [t is necessary
that the phase splitter shall provide two accurately
balunced voltages over the whole frequency range
for which it is designed, and that the two succeed-
ing sections of the push-pull amplifier shall give
the same gain.

Unbalance can be classified into two types. The
first type consists of ordinary amplitude unbalance
and can easily be corrected by a suitable choice
of resistor values. The second type of unbalance
occurs when voltages and currents which are 90°
out of phase with the signal voltage exist in one
half of a push-pull amplifier. This is known as
phase quadrature unbalance or, more briefly, phase
unbalance. It cannot be corrected merely by
altering the gain of one of the seciions of the
push-pull stage or by any other simple method.
Phase unbalance is caused by currents flowing
through coupling or decoupling condensers.

Transformer Method

Audio transformers were widely used for inter-
stage coupling about twenty to thirty years ago
instead of the resistance capacity coupling which
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is almost invariably used between audio stages
nowadays. The transformer served to isolate the
H.T. in the input circuit from the following grid
circuit, and in addition could be used as a
matching device. If the secondary of the trans-
former were centre tapped (as in Fig. 1), two
outputs were obtained which were in push-pull.
These could be used for feeding the two sections
of the following push-pull amplifier. The balance
was usually good, but depended on the quality of
the transformer.

Good audio inter-stage transformers are com-
paratively heavy, fairly expemsive, and must
normally be fed from a triode stage, as the anode
resistance of voltage amplifying pentodes is too
high to match into practical transformer primary
windings. Transformers cause considerable phase
shift which would prevent the use of the heavy
negative feedback which is necessary in high
fidelity audio amplifiers. In addition, the frequency
response of transformers normally falls at each
end of the range. Audio transformers (except
output transformers) are seldom used nowadays
because they can be replaced by more satisfactory
circuits.

Push-pull voltages can also be obtained from a
transformer which does not have a centre tapped
secondary winding if two equal resistors (about
150k) are connected in series across the secondary
winding of the transformer and the junction
of the resistors is earthed. This arrangement is
more prone to distortion than the method employ-
ing a transformer with a centre tapped secondary
winding.

7’;ansistors

* It is desirable fo operate transistor power output
stages in push-pull whenever possible. Phase
splitter design tends to be more complicated than
when valves are used because the phase splitter
must provide two anti-phase currents rather than
two anti-phase voltages. Transformer phase
splitters are used in most cases, but there are
l:traxlslstor phase splitting circuits in which trans-
formers are not used.

Concertina Phase Splitter
" The type of circuit shown in Fig. 2 is called
the concertina phase splitter because the anode
‘and cathode resistors bear some resemblance to a
concertina when one looks at the circuit diagram.
This circuit, which is also termed the cathode
‘follower phase splitter, has been known for many
'yealrfs—probably even before the cathode follower
itse

2 A normal valve amplifier has a load resistor in
ats anode circuit whilst a cathode follower has its
1bad resistor in the cathode circuit, but the cathode
follower phase splitter has equal resistors in its
anode (R4) and cathode circuits (R2 + R3). The
;vonagcs deveioped across these resistors are the
1push-pull output voltages. The load resistor in the
cathode circuits of Fxg 2 is tapped (R2 + R3), the
position of the tapping being chosen so that the
voltage across R3 provides a suitable bias for the
valve. R2 + R3 = R4. R1 is the grid resistor
which is returned to the tapping which provides
the bias. RS5 and Cl are the decoupling com-
ponents.

PRACTICAL WIRELESS
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+450V

F

33k %

22k
8p
o 1

J: é O~OSpF’
BHF
47k 2% I ®
. o
65N7
E(l:(2: 227 vi (a) Vi(b)
orieAUT—t__ /ol ol 270k
Qutputs
o OsO5pF
Input ™M =Roe] '-
t
too22k
T 470 Tow 270k
Q i 2%
' L
— ' Negative
Lome -F.'-‘... -‘.'.‘..,‘.-- - F¢¢d baCK

Fig. 3.—Direct coupled **concertina’’ phase splitter as
used in the Williamson amplifier.

Balance

It is most important that the anode resistor R4
should have a value which is almost exactly the
same as the total resistance in the cathode circuit,
or otherwise the two outputs will not be balanced.
The anode and cathode load resistors should
normally be about two or three times greater than
the valve’s internal anode resistance. One of the
advantages of this type of phase splitter is that
the balance is, for all practical purposes, only
dependent on the values of the anode and cathode
load resistors; it does not depend on the valve
characteristics. The resistors can easily be matched
to better than *2per cent, and good quality com-
ponents should be used so that they will keep their
resistance value over a long period of time.

Owing to the flow of current from the input
through R1 and R2 (which act as a potential
divider), an additional voltage is present across
the cathode resistor besides that due to the valve
anode current. If R1 is greater than about 100k,
however, this voltage is very small and the
unbalance quite negligible. RI should be fairly
large, but not so large that the maximum permis-
sible value for the valve used is exceeded.

Gain

Each of the two output voltages is slightly less
than the input voltage; the gain is usually between
0-85 and 095. If the input is applied across R1
instead of as shown in Fig. 2, a gain of ten to
twenty times can be obtamed but this is not
normal in practice because neither side of the
input circuit could then be earthed. The cathode
feedback in the circuit of Fig. 2 reduces the gain,
but it does improve the linearity. The harmonic
distortion given by this type of phase splitter is
extremely low.

The cathode follower phase splitter has the
advantage of a very large input impedance {equal

(Continued on page 245)
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485 Kefs. SIGNAL GENERATOR. Tolal cost
15/-. Uses B.F.O. Uuit £4& 30055 resady nade.
POCKET 812 ¢ x 4} Lin. *naut woditlicativoe

re-jaberd. full imstriactions suppiied. Battery
T evira Y v, 1§ v
TRIMMERS. Cernmic. :9. 50, 70 pk.. 8d., fou pk.,
150 ob., 1/3; 250 pK., 1/6: 500 pk., 750 ni'.. 1/8.

RESISTORS. Preferred values. 10 ohius %o 10 wey.,
dw.,dd.: ¢ w,dd.. 1w, 60.; 0w, 8d;2w, 1/
KIGH SFABLLITY 3wl B 2/- Preferred values.

10 to (0 meyg. Ditto, 5%. 100Q to 3 weg. 8d.
5 watt WIRE-WOUND RESISTORS [ 1/8
10 watt ph 1/6
15 watt 25 ohws—10,000 ohuis 2/
12.5K t0 30K 10 w - e blE

AMERICAN "“BRAND FIVE”
PLASTIC RECORDING TAPE

Double Play 7kn rees. 2,4001t 60— | Spare
in reel, 120010 377 | Blasile
Long Play 7"\- reel, 18001t 35/}, " 1,8
530, reel, 1,2001t 2376 | ;. 21
Stu. reel, 800ft  18/6;5," /-
7in. reel, 12001, 2b/-|5%in,  2/-
Sin. ree.. OOt 18/-|7in.  2/6

“lnstant” Bulk Tape "Eraser and Head De-
fluxer, 200/2560 v. A.C.. 22/8. Leaflet, S.A.E.

Standard

O.P. TRANSFORMERS. Heavy Duty 56 mA, 4/6.
Mijniature, 334 etc., 5/6. Multiratio punh-puu, 7/8.
Push-Pull 10 w., 15/6. 10 to 20 w,, 6K, P. 30¢4-.
L.F. CHOKES 15/10° H. 60/6% mA 5/-: 0 H
85maA. 10/6: 10 1. 120 mA, 12/8; 10 H. 150 mA, 14/-.

MAINS JRANSFORMERS: 200/250 v. A.C.
STANDARD, 250-0-250, 80 mA. 6.3 v. 8.5 a.
cauucd 4 v. 2u, Rectifier6.3v. ia.bv.

2 a. or 4 v. 2 a. ditto, 350-0-350 22/6
MINIATURE, 200 v. 20 mA, 6.3 v. 1 a. 1006
MIDGET. 220 v. 45 mA, 6.3 v. 2a. .. 15/8
SMALL, 220-0-220, 50 mA, 6.3 v. 3.5a. 178
STD. 250-0-230, 65 wA. 6.3 v. 3.5a. .. 176

HEATER TRANS. 6.3 v. 1{A /8 3A 10/6
Ditto 1.4, 2. 3. 4. 3. 6.3 v. 1{A . 8/6
Ditto Tapped. 3 to 30 v., 2A .. .. 22/8

ALADDIN FORMERS and cure, tin., 8d.; fin., 10d.
0.3in. FORMERS 5937/8 and Cans TV/2. lin. &q. x
24in. and fin. 9. x 1in.. /- ea.. with cores.

SOLON Midxet Lrou 00/10v. or 220/40v. 25w., 24/-.
MAIN3 DROPPER. #in. x ljin, Ad} Biiders,
0.3 amp., L1000 ohms. 4/3. 0.2 amp., 1000 ohins, 4/3.
LINE CORD. 0.3 amp., ti0 ohins per ft. 0.2 anp., 100
ohms per ft, 2-way, 6d. per ft, 3-way. 7d. per ft.
LOUDSPEAKER P.M. 3 OHM. 5in. Rola, 176,
Biu. Plessey. 18/8. 7in. x 4in. Pleasey, 18/-. 6tin.
Rola, 13/6. 10 x 6in. 27/8. 10in. Rola, 30;-
4in. Tweeter, 25/-. 12in. R.A., 30/-. 14 x 8in. 45/-.
STENTORIAN HF1012. 10m d t0 15 ohwn 10 w., 85/~
1%in. Baker 15 watt or 16 ohins, 9 /-
12in, BAKER FOAM SUSPENSION
ORYSTAL DIODE G.E.C., 2/-. GEX34, 4/-.
HIGH RESISTANCE PHONES. 4,000 ohmx, 18/- pr
LOW RESISTANCE PHONES (BAS5), 7/6 pr.

MIKE TRANSF. 50-1, 3/9 ea.; 100:1, Potted, 10/8.
SWITCH CLEANER. Fluid squirt spout. 4/3 tin.
TWIN GANG TUNING CONDENSERS. 345 oF.
miniature lin. x 1pio. x 13in., 10/-. 0.0005 Standard
witn trimmers, 8/-; less triinmers, 8/-; widget, /6.
SINGLE. 80 pF, 2/6; 80 pI°, 100 pF, 160 pF, §/6.
Solid “detectric 100, 300, 500, pb” 3/6.
SPEAKER FRET. GOLD CLOTH. i7in. x 25in., 8/-;
25m. x 43in., 10/-, TygRan. 32in. wide, luf- ft]
<tin. wide, 5/- ft. Bend for saiupies 8.A.E.

New and Boxed YALVES 90-duy Guarantee,

1IR3 216/ EABCS0 6/6, L ABCS0
138 10/6/EBIL  8)- 12/8
1T4 6/6(EBC33  8/8/HVR2A 6/8
X2 TB|EBCAL  8/68iy 114 9/-
384 63J7M  6/6 LB{"W 10/-Ipcons 978
3v4 ) 8/6|ECCR4  9/6 pCyng gy
/6 ECFS0  9/81pyy xu 1176
504 ECH42 1018
5Y3 HeLErS /8 pLse  10/6
871 5 e/e[pCi? 718
T7 8- EF: 9/6
6AMS EF50
aaal n 7 8- 786
/8l1.aX7 8- EFHO 3/6
BLES 12886 86 EE9L
6BHG /8 Ereg /8
80 » 618 pr3a /8
8FB0 81815141 9/8
6116 8/8/ g LRy 9/8
813 /- Exal 8/-
6Ja 9/8 RZ40 8/8
6J7G 5/6/EzZR0 78U 8/-
6K6QT 1/BEY51  9/6]VR105 8/6
K7G L/BEY®E  10/- VKIS0  8/6

DK98, DAFAE DFO, DIYA, 8/6 o, B0/ st.

“REGENT” 4 VALVE

& 96 ”
RANGE
VALVES
KIiT PRICE
£6. 6. 0.

carr. 4f-

PRINTED CIRCUIT BATTERY
PORTABLE KIT

Medium and sony wave. Powerfal 7 x 4in.
high Flox Spcaker. T.C.C. Prmnted Circuit and
condensers. Compobents of fineat quality
clearly identided with assembly instructions.
Osmor Ferrite Aerlui Coita. Rexine covered
attache case cabinet. 8ize 12in. x sin. X 4in
Batteries used B126 (L5512) and AD38 (L5040},
10/- extru. Instructions 9d. (free with kit).
Malps Unit ready made for above 38/8. Bold
separately. Details rree.

ARMSTRONG AF 208 AM/FM
RADIOGRAM CHASSIS

% Full V¥ Bagd (87-108 Mcis) and Medium
Band, lﬁ1-570M % 7 Valves yr 5 Watte Out-
put % 154B Negative Feedback + Separate
wide ran, Bass and Trebie Controls # 2
Compersated Plek-up lnpute ¥ Frequency
Response 30-22,000 c.p.s. + 2dB & Tape
Record and I’lﬂybdck Facilities Y Continental
Reception of Good Prograwimne Vilue % For 3

7t snd 15 ohm speakers. 12 Month guarabice
Ylustaliation and Service Magual Supplied.

Pricet 22 GUINEAS Carr. Free

Werkd's flrart 61pmat Avepchangw

4 Speed Autochangers, B.8.R., U.A8 w 16.0
4 Bpeed Autochangers, U.AS Btum .10.0
Garrard RC121-GCS Head S 15.0
Garrand Model 210, G.C.8 Hesd .. £lD 10.0
4 aveed dingle Piavers, £.M1 oo 590
Garrard TA Mi. 11 G.C.R Hesd .. ‘1 0.0
* Qarrard 4 HF Tratecription U.C. 8 £17 19 8
Garrard Mtereo Heads . . 0.0
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| Yolume Controls| 80 . COAX

Loog  spindles. Mmgﬂ Sewi-alr  wpaced  Hu,
; Strunded core.

B ohus 10 2 R g 6d.yd.
Nu. dw. D. Pﬂw 1 40 yds., 25/-.

3i- 4/6 ‘Frmge Qunln ” Yd.

Linear or Log Tracks. Air 8

COAX PLUG .. 1/- LEAD SOCKET .. 2/-
PANEL SOCKETS 1/- OUTLET BOXES 4/8
BALANCED TWIN FEEDER yd. 6d. 80 or 00 ohins.
DITTO SCREENED per yd. 1/6. 80 ohwe obly.
WIRE-WOUND POTS. 3 WATT. Pre-set Min.
TV Type. Al values l0 ohms to 256 K.. 3/- ea,

30 K., 50 K., 4/-, (Carbou 30 K., to 2 meg., 3/-)
WIRE—WOUND 4 WATT Pots. Long Spindle.
Values. 50 ohips to 50 K., 6/8; 100 K., 7/8.

ALUMINIUM CHASSIS. 18 s.w.g. undrilied.
With 4 sides, nveied cornere and lattice fixing
holes, 24in. sides, 7 x 4in., 4/6; 9 x ?in., 6/8;
1l x 7in., 6/8; 18 x Bin., 8[8 14 x 1lin., 10/6;
15 x Lim., 12/6; 18 x 16 x 3in., 18/8.
ALUMINIUM PANELS. 1200, x 12in. 4/8;
14 x 9in., 4/-; 12 x 8in., 3/-; 10 x 7in.. 2/3.

HI-GAIN BAND 3 L.T.A. PRE-AMP KIT.
Cascode circuit wizh valve ECC84, or POCB4.
Price 28/8. With Power Pack, 49/6. Plaus only
8d. Band I BBC version. same prices.

CONDENSEPRS.  luoo 7 kV. T.CC, b/6,
500 or 1,000 pF, 24U kV., B/ﬂ. 0.1 mtd. 7 kV., 8/6,
Tubuiar 500 v, 0.0¢1 w 0.05 mfd., 8d. 0.]. 1f-:
0.25, 178 1.5/500 v., 1/8; 0.1/850 v., 9d 0.1/1000 v,
1/8: 0.01/2,00 v, 1/8; 0.1 mid, 2000 volta, 3/8
CERAMIC CONDS, 500 v., 0.3 pF' to 0.01 mfd., 8d.
SILVER MICA CONDENSERS. 10% 5 pF to 500
pF, 1/-: pF to 3,000 pF, 1/3. Close tolerance
(+1 uF‘) l pF to 47 pF, 1/6. Ditto 1% 50 p¥F
o 815 pF.. 1/9: 1.000 p¥ to 5.000 pF, 2/-,

{.F. TRANSFORMERS 7/6 pair
485 Ko/s 8lug Tuning Minature Can. 1iin. x
3in. square. High 4 and good bandwidth.
Data sheet supplied.

NEW ELECTROLYTICS.

FAMOUS MAKES

TUBULAR TUBULAR CAN TYPES

1/380v. £/-]50/380v. 5/6 |8/800v. 9~
2i850v.  2/31100/25v. 2/-|16/450v. 5/-
[/430v, 2/31250/25v. 2/61:32/360v. 4/-
8/450v. 2/31500/12v. 3/- | 1007270, 5/8
8/500v. 2/9|8+8/460v.  $/6(2,500/3v, 4/-

18/450v. 3/~ (34 16/450v. 3/9 |32+ 32/350v, 5f-
16/500v. 4/~ |9+ 16;800v. b/B |82+ K2/450v, 8/-
#2/430v. 3/8|16+16/450v. 4/3 |50+ 50/360v. -
25/48v. 1/8| 16 4+18/500v. 6/- |64 +120/350v. 11/6
50/50v.  2/-1324 32/350v. 4/6 1100 4200/276v. L2/
SELENIUM RECTIFIER. 300 v.83 mA., 7/6.
CONTACT COOLED. 250 v. 50 mA e, 60 mA 8/8;
83 A, 9/8; 200 luA 21/- FCS1, SOOmA 27/6.
CO S We type 3/- each. Osmor Midgeb

!.ype ). dust core from 4/-. All ranges.

ETRON. L. & M. T. R.F. with resction, 3/6.
FERRlTE ROD AERIALS 8/9; M, & L. 12/6,
T.R.F. COILS. A/H. 7 puxr 'H.F. 'CHOKES, £/6.
FERRITE ROD. 8in. x {in. dia. .. 218,

JASON F.M. TUNER COIL SET. £8/-. H.F.
eoil, aerlal coli. Uscillator coli, two 1.F. truns.
10.7 Mc/s.  Ratio Detector and heater choke.
Clreuit book using four 6AM6, 2/6,

COMPLETE JASON F.M. KIT FMTI1.

witih set of 4 vaives. £6.5.0. Details B.A.E.

————— e e e
FULL WAVE BRIDGE SEI ENIUM RECTIFIERS,
2 6 or lev, 14 anp., 8/8; 2 a., 11/8; 4 a, 178
CHARGER TRANSPORMERS Tapped input 200/
950 v. for charglog st 2, 6 or 12 v., 1{ amps, 15/8;
2 awps, 17/6: 4 amps, 22/6. Cireuit included.
VALVE and TV TUBE eqnlvslent books, 9/6.
ALVE DATA. Vol. 1, 2, & or 4, 5/-, e
TOGGLESW!TCHES N, P 2/-. D.P. 3/6 D P.D.T. 4/,
WAVECHANGE SWITCHES
5 p. $-wave 2 water long svindle - .. 8/8
J p. 2-way, or 3 p. 2-way short spindle 8
p 6-way, 4 p. 2-way, 4 p. 3-way loug aplndle 8[8
. 4-way, or | p. I2-way iong splodle
VALVEHOLDERS Pax Int. Oct., 44, EF50, EA.’:O
6d. B12A, CRT, 1/3. Eng. and Amwer, 4, 5, 6, and
. MOULDED MAZDA and Int. Oct., 8d.
B7G, H8A, B8G, B9A, 84, B7G with can., 1/6.
BSA with can., 1/8, CERAMIC EF50, B7G, BSA.
Int. Oct., 1/-, 8/Cans, B7G, BOA, 1/-,

NEW MULLARD TRANSISTORS
Audio OC71 ., 101- RY OC44 ., 18/6
oce .. 12/8 OC45 .. 18/6

Snb Miniature Electrolytics, 15 volt.

.2, 4,5, 8, 25, 50, 100 mfd. 3/« each,

“P W.” Pocket 6 Transistor Kit All putl
Printed Cieonit sud Cabinet .
-

RADIO COMPONENT SPEEIAUS'

C.0.D. 1/6.

Postal Service If-, over £2 free.

(Export Extra. No C.0.D.)

(Wed. | p.m.)

9 OUR ONLY ADDRESS

337 WHITEHORSE RD.,
WEST CROYDON

THO 1665. Buses 133 or 68
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WEYRAD

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, % in. diameter, connections to ~ — )
6-Tag Ring, 208 pF tuning ... 12/6 3
OSCILLATOR COIL P50/1AC }

Medium wave in screening can. For 176pF
tuning condenser ...
Ist AND 2nd [.F. TRANSFORMERS—P50/2CC
470 Kc/s operation with 250 pF tuning in cans.
+ in. diameter by 34 in. high ...

3rd LLF. TRANSFORMERS—P50/3CC

Last stage transformers to feed diode detector.
Size at P50/2 ... 6/-
DRIVER TRANSFORMER—LFDT2

Upright mounting with six connecting tags—
T5%in. x 78in. x 134in.

5/4

n00 5/7
(2 REQUIRED)

9/6
PRINTED CIRCUIT—PCAI1
Size 2% in. x 8V in. Ready drilled and printed with component positions ...
THESE COMPONENTS ARE APPROVED BY TRANSISTOR MAKERS
AND PERFORMANCE |S GUARANTEED.

Constructor’'s Booklet with full details, 2/-,

WEYMOUTH RADIO MANUFACTURING CO., LTD.

9/6

CRESCENT STREET, WEYMOUTH, DORSET

-1

CODAR “CLIPPER” ALL BAND RECEIVERS 10-2000 METRES

LISTEN TO AMATEURS, AIRCRAFT, SHIPPING, SHORT, MEDIUM, LONG WAVE BROADCAST STATIONS
THROUGHOUT THE WORLD

THE MINI-CLIPPER THE SUPER CLIPPER 88/6

\The miniature valve radio with
the BIG SET features! Covers
[“all Short, Medium, Long waves
«10-2000 metres (5 coils). Smart
all satin silver ali. front panel
with engraved dials_ etc. Ball
bearing, air spaced ariables.
Size only 63 x 3} x 4in. Battery
lasts months. No drilling. Total
building cost including punched
chassis, valve, front panei. One
coil for metres, nuts,
bolts, wire, Step-by-step pict-
orial plans, 39/6. P. & P. 2/.,
Additional coils and electrical bandspread optional extras.

. Parts sold separately. Full plans, parts list, 2/-.

This world famous hybrid receiver has
achieved remarkable success. Tremen-
dous performance with Hi-gain valve
detector PLUS two Ediswan transistor
amplifiers which are supplied assembled,
only 3 wires to connect! Large precision
dial, 7 x 4in., with 2 pointers, bandset
and bandspread, dual slow motion
drives, air spaced variables. Punched
chassis 8 x 54in. Batteries last months.
Covers 10-2000 metres (5 coils). Total
building cost including chassis, valve,
2 transistor stages, 2 coils 20-60 and 55-190 meters. Step-by-step
pictorial plans, nuts, bolts, wire, 88/6. P. & P. 2/6.

THE CLIPPER. As above but one transistor stage, 7976, P.&P.2/6.
Optional Front Panel, Silver Hammer finish, all holes, 6/9.

"THE CLIPPER CR 45

This A.C. Mains receiver is the latest model in the famous CLIPPER Series and combines really top
performance with superb professional finish. It is the finest ALL BAND receiver at the price with a
new high gain circuit using ECC8I double triode, EL84 output, EZ80 full wave rectifier. Power
output 34 watts for 2/3 ohm speaker. Covers 10-2000 metres (5 coils). World wide reception.
Outstanding features include 3 planetary slow motion drives, separate electrical bandspread, air
spaced low loss variables, satin silver dials, black crackle front panel. Total building cost, including
10 x 5%in. punched chassis, valves, front panel, 2 coils 20-60 and 55-190 metres, nuts, bolts, wire, etc.,
10 pages pictorial plans, £6.17.6. P. & P. 3/6.

Modern styled cabinet, rear panel, black crackle, 2776. Parts sold separately. Full plans, parts
list, 3/-, Speaker cabinet, matching black crackle 8 x 6 x 5in. for all makes 5in. units, 18/6. P.P. 2/-

£6.17.6

No technical knowledge is required to build these fine receivers. Only new guaranteed components are supplied. Send
3d. stamp for illustrated leaflets, testimonials. Suppliers to Educational Authorities, Government Departments, etc.

CODAR RADIO COMPANY, COLEBROOK ROAD, SOUTHWICK, SUSSEX
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(Continued from page 242)

to approximately ten times R1). The coupling
capacitor on the input side of the phuse splitter
can therefore be about one-tenth of the usual
value. When the component values shown in
Fig. 2 are used, the input impedance will be about
twenty megohms.

PRACTICAL WIRELESS 245

splitter will not be capable of driving a pair of
large output valves such at KT66's. A push-pull
amplifying stage is almost always required between
the phase splitter and the output valves (as in the
Williamson amplitier). or uppreciable distortion
will be found at large audio outputs. This require-

The output impedance is much
higher at the anode than at the
cathode, but in actual practice
this if of no importance. as it
does not affect the balance.

The amount of unbalance at
high frequencies owing to stray
capacities is negligible at 15kc/s
(assuming the two sections
of the following push-
pull amplifier are similar), but
the decoupling condenser, CI,
should be 8uF or more if low
frequency phase unbalance is to
be kept small. R5 should be
fairly large, but not large enough
to reduce the anode voltage too
much.

A triode or triode-connected
pentode is almost always used in
the cathode follower phase split-
ter, as a pentode would require a
screen supply which would have

to be decoupled to the cathode,
and this would be likely to cause
unbalance at the ends of the
frequency range.

If a bypassing condenser is connected across R3,
then R2 should be increased to equal R4. and the
cathode output should be taken from the junction
of R2 and R3.

Hum

‘The concertina phase splitter is liable to intro-
duce a very small amount of hum, but it will not
be possible to detect this unless the phase splitter
is followed by a fairly high gain amplifier. The
principal cause of the hum is that the cathode is
at a higher potential (about 100V) than the heater
. owing to the large value of cathode resistor: elec-
tron emission can. therefore. occur from the heater
to the cathode. The hum can usuvally be greatly
reduced by operating the valve from a separate
heater supply insulated from the chassis and kept
at about the same potential as the cathode
(approximately + 100V with respect to the chassis).

Care must be taken that the cathode resistor is
not too large or the maximum heater-cathode
voltage rating of the valve may be exceeded.

Output Voltage

The audio voltage obtainable from either output
without distortion varies with the H.T. supply
voltage. but is about half that which can be
obtained from the same valve used in a normal
amplifier circuit with an anode resistor of value
twice R4 and with the sume H.T. voltage. This
is because in this phase splitter circuit one valve
supplies both outputs. When the voltage across
Cl is 200, the maximum peak voltage from each
output is about 15 for 2per cent distortion. but
this increases as the voltage across C1 is increased.
Unless the H.T. voltage is high, this type of phase

ment increases the number of stages which are
needed and is one of the principal reasons why
this type of phase splitter (or modifications of it)
is not used in most modern equipment.

Direct Coupling

The grid of the concertina phase splitter can be
directly coupled to the anode of the previous stage
as shown in Fig. 3. this circuit being part of the
Williamson amptlifier. Besides avoiding the cost
of the threc coupling components, the direct
coupling eliminates any phase shift: this is very
advantageous if the circuit is within a negative
feedback loop. The very slight unbalance due to
the flow of current tront the input through R1I of
Fig. 2 is also avoided.

The current through the valve automatically
adjusts itself so that the voltage across the
cathode resistor of VI(b) is a few volts more than
the positive voltage applied to the grid of VIi{b).
This few volts diflerence constitutes the bias
voltage. Anv increase in the voltage applied to
the grid causes an increase in the cathode voltage;
thus the bias is stabilised.

Increased Gain

As mentioned previously, the use of the con-
certina phase splitter causes a slight loss in
voltage. Increased gain may be obtained when the
circuit of Fig. 3 is used by connecting a suifable
resistor from the cathode of VI(a) to a tapping on
the cathode resistor of VI1(b) so as to introduce
some positive teedback.

Another circuit (Fig. 4) enables increased
amplification to be obtained, not from the phase
splitter itself, but from the preceding stage. It
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utilises the high input impedance of the cathode
follower phase splitter as a load on an EF86 pen-
tode stage so as to obtain a gain of well over
1,000. 1f the pentode had been connected by an
ordinary resistance capacity coupling to the phase
splitter, the gain would have been a little less
than that of the pentode alone—approximately
100. The second pentode is, of course, triode-
connected. .

Such circuits have been used to feed a pair of
KT66’s directly without an intermediate push-pull
voltage amplifying stage, but appreciable distor-
tion would probably occur in the phase splitter if
an attempt were made to operate the KT66’s at

. their maximum rated output. There is slight un-
balance in the circuit, as the sum of the alternating

HI+

y Fig. 5,—A phase reverser with a preamplifier.

anode currents flows in the cathode load of V2
(R8 and R3), whilst only the alternating anode
current of V2 flows in the anode load of this valve
(R6). The unbalance is, however, only about Iper
cent of the signal voltage. R7 is bypassed to
increase the input resistance of the stage. The
cathode load of V2 is R3 and R8 in parallel (each
39k) as far as signal frequencies are concerned,
whilst R6 (22k) forms the anode load. This
circuit gives more gain than any other two valve
phase splitter. Various forms of it have been used
in many amplifier designs.

The cathode follower phase splitter is an excel-
lent circuit which has been used in many high
quality amplifiers.

Phase Reversers

In. phase reversing circuits the input voltage is
used as one of the output voltages and is also
applied to a valve circuit which reverses the
phase whilst not affecting the amplitude. Such
circuits are usually drawn as two valve circuits,
but the first valve is actually an ordinary amplify-
ing stage which takes no part in the phase
*inversion. The amplification is equal to that of the

i

i -n
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first valve alone. There is quite a variety of phase
reversing circuits; they are also known as para-
phase amplifiers.

Simple Phase Reverser

A typical circuit which has often been used in
the past is shown in Fig. 5. The first valve is a
normal amplifying stage providing one of the
push-pull outputs. A portion of the output from
V1 is tapped off by the potential divider R3, R4
and fed into V2 which functions as an ordinary
resistance capacity coupled amplifier. The output
of V2 is of opposite phase to its input and there-
fore serves as the other output voltage. R3 and
R4 are chosen so that the two push-pull outputs
are equal in amplitude.

A rather better high frequency response can be
obtained by using a tapped anode load resistance
instead of the tapped grid resistance. The input
to V2 is taken from the tapping on the anode load.
The position of the tapping must be chosen so
that the two outputs are equal in amplitude. The
cathode resistor is not bypassed, as the signal
currents in the two valves should be equal and
opposite; if they are not, the omission of this
capacitor helps to balance the stage, provided that
the two valves are of the same type.

Disadvantages

The balance of either of these two circuits is
critically dependent on the valve characteristic of
V2, the position of the tapping point and the
value of the anode load resistor of V2. The
position of the tapping point requires adjustment
for accurate balance when the amplifier is first
made. whenever V2 is replaced, and from time to
time during use to compensate for valve and
resistor ageing. A pre-set potentiometer is there-
fore used as one of the resistors from which the
tapping is taken.

There is serious phase unbalance at low fre-
quencies owing to the presence of C2 in one
channel and not in the other. Similarly there is
considerable high frequency phase unbalance
owing to the valve capacities.

Advantages

The above disadvantages prevent the circuit of
Fig. 5 from meeting the requirements of a modern
high fidedity amplifier, but there are nevertheless
two advantages over the cathode follower phase
splitter circuit. In the circuit of Fig. 5, each valve
provides only one output and therefore each of
the output voltages can be twice as great as when
a cathode follower phase spitter is used. Phase.
reversers can therefore usually drive power valves
direct without any intermediate stage of push-pull
voltage amplification. In addition, phase reversers
do not have the large heater-cathode voltage
which is found in the cathode follower phase
splitter circuits.

In order to remove the disadvantages of the
simple phase reverser, it is necessary to introduce
feedback which will preserve the balance of the
stage over the whole frequency range and at the
same time vastly reduce any changes in gain of
the phase reversing stage when the valve character-
istics change.

(To be continued)

» * - -
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RADIO -LTD.

18 TOTTENHAM COURT ROAD, W.I
162 HOLLOWAY ROAD, LONDON N.7
9 CAMBERWELL CHURCH STREET, S.ES

All post orders and correspondence to 162 HOLLOWAY ROAD LONDON N 7

NEW! «ciTizen”

Introducing our new Super-Sensitive 5 Stage
(4 transistor
recelver—for
with

rpllu‘ dlode) pocket transistor
medium wave reception—
the tollowing outstanding {ieatures:

% Completely selr-cont.Mned-—No external
aerial or earth required. * Genuine 2in.
High FluxP M. Speaker. % Push-pull output
—250 mllliwates. % Genuine Ediswan tran-
sistors. ¥ Sooket provided for personal
listening. % Socket provided for connection o
car Aerial. % Volume Control with onjofl
switch—Condenser tuning. + Easy assembly
on colour coded pre-tagged circuit board.
% Attractive red polystyrene cabinet meas-
ures 5} £ 3 x uiln chrome handle, attractive
dial. All required components including full
instructions, solder, etc. and battery at
speclal inolusive price of only 96/ (Yas.
Ninety-Five sShillings Onty!) Plus 2/6 P. & P
Nothing more to spend. Suitable Orystai
deaf-ald type minjature earpiece fitted with
miniature Jack plug av 7/6 extra only! if req.
All parts available separately—Itemlsed list
and full assembly instructions, sent for 1/6
post free. Hear this amazing little recelver
working, at any of our branches.

JUST ARRIVED! NEW!

LIGHT-WEIGHT HIGII RESISTANCE
HEADPHONES. 4000 ohms, adjustable
headband. brand new lell.ed quantity at
13/0 ber palr plus 1-P &P,
SMALL lNu IRON.
Complete wlth vinyl carrylnz
case, mains lead and 2 pin plug.
A.C. 220/240 v. Handle unscrews
and becomes protective cover for
the bit. Only 18/9, plus l/- P. &P,
res  available. 13.
Element 4/6.
CRYSTAL MICROPHONE
(ll!m). Sensitive Minlature
gel type. Complete with cii
scree'led lead Brand ne

2?. 2 WAY
ll)l-ll S\\rl’l‘Cll as used in
w pocket superhet and ‘‘Road-

farer”. 2/6 each, plus 3d. P. & P.
PRINTED CIRCUIT CAR.RADIO

(for Home Construction)

Weare proud

special 12 volt
valves and transistorised
output stage.T he highest

degrce of sensitivity is
assured by the lncorpor%r.ign of Permeabtlity

PACK IS REQUIRED. This ic a reaily com-
pact recalver that will fit any car. Comprehen-
sive assembly instructions are provided with
all necessary componant.s Including valves
and transistor at a Special New Low inclusive
Price of Only 211 19. 8 plus 3/6 P. & P. Instruc-
tion Sogklet with itemised price list. full
descrivtion. dimensions. etc.. available seba-

THE COMPONENT
SPECIALISTS

MUSeum 5929/0095
NORth 6295/6/7

OPEN: Tottenham Court Rd,,
9 a.m. to 6 p.m. Mon. to Fri., Sat.
| p.m. Holloway Rd. and Cam-
berwell: 9 a.m. to 6 p.m. daily.
Thurs. | p.m. Sat. 530 p.m.
QOur Advantageous H.P. and
Credit Sale Terms are avail-
able on any single item over

£5. Your enquiries Invited.
RODney 2875 | pjease print your name and
address.
TPAGLEBOY" 211 lT\ STOR | THE "WAVEMASTER™ 7- T TRRANSISTOR
l’OCKHT PORTABLE >
Completely portable—wo 6x*ernai LUXURY PORTABLE
Qerln' orlEarl'ih Reqd. 0o
n amazing littie Milllwatt
recelver with built
in “aerin] ax;)d Output
small enough to be T
held in the palm of gurls,gxllfd
the h %I edium
M e d fum and Long
re- Waves—
centlon at Push-Pull
wonderfu! auperhet
vyolume A.
Nc fiddly Perreot.
tuning! car Radio iy
Condenser | reception.
é:nnlﬁeg ith Snff Sy
wi i X
drilled chassis and colour coded com- fapé;-xllﬁgxno‘“};?ﬁ_ a:‘ l;zspe‘ 4

ponents. Easily assembled with the
ald of the easy-to-follow assembly
instructions provided. Total cost of
all necessary components. including
transistors, wiring wire and even
solder. ONLY 32/6, plus 1/6 P. & P.
Battery 3/- extra. Ardente type deaf-
aid earpiece complete with cord and
lugs 12/8 extra. Parts price list and

a@y Lay-out. Ptans 1/6 post free.
Demonstrated at all our branches.

NEW BRANCH !
NOW OPEN

9 CAMBERWELL
CHURCH STREET

S.E.S
Telephone: RODney 2875

Situated 25 yards only from
amberwell Green.
OPEN ALL DAY SATURDAY
We regret tha: owinz to City
roadwidening scheme our branch
at Cheapside is now closed for

buildIng reconstruction.

RADIO JACK
Covers local. mediurn wave stations
variably tuned. Compact sell con-
tained unit requiring only connection
tc aerial (no power supplies reqd.}
for 1st class reception when used In
conjunction with your tape recorder
or high gain amplifier All necessary
parts avallable at a speclal lncluslve
price ofONLY 18/6, P. & P. 1

THE P.W.
‘ROADFARER’

As described in current
“Practical Wireless”
Now available the “Osmor”
version at special inclusive price

£16.19.6 £

P. &P,

A completely seif-contained
transistor portable with many
novel features. For Battery or
majns operation. Medlum, Long
and V. H.F. bands. Full details
and indlvidually priced parts st
on request.

Very attractive two-tone
grey Vynide covered cabinet with black and
old printed escutcheon plate, cream and eold
nobs, handle and cabinet fittings ® Weight—
compicte with long&-lite 74 volt battery—4iib.
* Mazda high-grade trangistors throughout.
K Hjgh-Flux 7in. x 4in. Elliptical Speeker.
* Slow motion tuning. * Co-axial socket at
rear 10r direct connection to Car Radi0*Aerial
* Improved reception by use of Seven-section
lated telescopic aerial disappearing into
abinet when clased, 34in. above Cabinet
when fully extended. Construction simpiified
by Bakeune chassis board with the following
components already mounied: Transfor-
mers (3), Oscillator Cotl, Trimmer Bank. Out-
put Transformer, Inlérstage Transforter.
Aerial Brackets and Earth Bar. SPECIAL
INCLUSIVE PRICE for all required compo-
nents, tull assembly instructions—nothing
more to buv—is §10.19.6 plus 3/6 P. & P.
Alignment service avallsble. Full assembly
instructions and individually priced parts list,
all of which are available separately, 2/6,
post free.

OUTSTANDING

METER IMPORT!!

20,000 ohms per volt !
MODEL 200H. Volt-ohm Milllameter
Rangee A.C. Vol
tage: 10, 60, 100.
500, and 1000 volts
(10.000 ohms per
C. 0,

120,900 onms ‘per
volt). D.C. Cur-
0-00 mlno—
m/a,
Resls—
0-8

lent:

at

A lully wuamm.eed pocket size meter, (actual
slze: 447 x 31° 17 knife edge pointer. top
quality supplled complete with test prods
and tull operatln% lnst,ructlons at £6.18.8
ONLY. Plus . Optional extra.
attractive carrying cmae 13I6 only. (Bona-
fide  trade enquiries invited) Leaflet
available.

“PRACTICAL WIRELESS"” CIRCUITS
All required Components for the com-
plete Osmor Version of the Pocket
Superhet  deserihed in  ‘“Practical
Wireless® now avallable at special new
low inciusive price ol £8.19.68 complete,
includlng Printed Circuit and Osmor
hooklet. All items avallable separately
send ‘or list. Enquiries Invited for alt
ot l;er “P.W." cireult specified eompon-
nts.
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WIRECOMP ELECTRONICS
378 HARROW ROAD, LONDON, W.J9
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.

GOMPLETE POCKET RADIO KIT
. “THE COMPANION®
- improved version of the
Traveller’s Friend)

£8 I 9 COMPLETE

KIT OF
P. & P. 3/6.

PARTS
in leatheretle case.

This amazing set can be built complete for £8.19.6. Size
63 x 4} x 1§in. , just right for the pocket. Uses 6 guaranteed
first grade transistors, covering Long and Medium wavebands,
latest printed circuit. High Q internal ferrite rod aerial, with
socket for car aerial. Complete with step by step instructions.
All parts sold separately. Battery PP.4 (Ever Ready 2/- each).

MINIATURE EARPHONE

(Our

SEND S.A.E. FOR FREE PRICE LIST
OR PAY US A PERSONAL CALL

“SONIC SIXTY?* TRANSISTOR KIT

6 Mullard Transis-
tors. 1 Diode. In-
ternal Ferrite Rod
Aerial. 7 x 4in. high
quality Speaker. 500
mW push-pull out-
put. MW and LW,
Calibrated  Direct
Drive Assembly.
Modern.Wainut

Cabinet 17 x 74 x 5in.
COMPLETE KIT
READY TO BUILD £9ol5.° P. & P. 4/6

ALL PARTS SOLD SEPARATELY
BATTERY ELIMINATOR

Convert your Banery Set to Mains with a

COSSOR BATTE '
39'6

ELlMlNATOR
MU2, For operanon on

FOR TRANSISTOR RADIOS

Light weight plastic earpiece, can be

worn Wwithout discomfort, provides

excellent reproduction of music and

speech. Fuily guaranteed complete

with 3 ft. of fine flex, plug and socket.
. Crystal earplece as ulustmted

: /
e - - 8-

200/250 v. 50 c/s A
Output.
125 mA;

L'T
T

P. &P. 26

g1,

*12001t on 7in. spool 21/-
P. &

P.V.C. MAGNETIC RECORDING TAPE

r STANDARD LONG PLAY
600ft on spool 15/- 900ft on Sin. spool 18/6
+ 850t on n spool 16/6 1200ft on 5%in. spool 21/—

1800ft on 7in.
P.1/-

spool 32/6

OUR LATEST RECORD PLAYER KIT

£7.19.

COMPLETE KIT
OF PARTS
P. 3/6

A.C. Supply 200—250 v. Attractive
cabinet covered in Red plastic, size
14 x 12} x 64in. with gilt fittings.

Uses Collaro Junior single play
4-speed motor, Acos GP67—32
cartridge and ready assembled

amplifier with UL41I valve, 7 x 2in.
speaker.

REDUCTIONS IN MULLARD
PRANSISTORS

-

0C19 48/- | OCT72 8/- | OC78D 8/-
OC35  25/6 | OC72pair16/- { OCB1 8/-
OC44 - 11/~ | OC73 16/~ | OC84 11/-
oot - g6 | 8eF  13c | ocil 1%
Qa7 6/6 | OCT8 8/- | OC202 36/
A SPECIAL OFFER OF SIX MULLARD
0. TRANSISTORRS
10044 20045 1 OC81D, 2 OC8L.
nly 42/6 set.
L EDIS"VAN TRANSISTORS

XA10412/- ea. XA103 10/- ea. XB102 /8 ea.

" P.W. TRANSISTOR SIX
| PRINTED CIRCUIT VERSION

"4l components available from stock.
~Complete kit £9.15.0.

Full detailed shopping list, point

to point wiring diagram, tully

{llustrated

Driver Transformer
ut Transformer ...
Ferpite Rod Aerlal

Printed Circuits . 9/-
‘Gang Condensers 11/-
.{Volume Control V.C 10/8
Switch ......... 3/8
Hardware Kit . 4/8
“’I‘x'ansist,or* (set "ot '8 plus ‘érystal
** diode GD9) . 70/-
1 peaker 0000 19(71/8
Complece Xit of Condensers 15/-
gomplet,e Set of Resistances 6/8
rimmers ) 500000009000000a000000 4

2/8
1 above components are brand new
-and are fully guaranteed.

ALPHA RADIO
SUPPLY CO.

GUARANTEED ALL TESTED
VALVES BEFORE DESPATCH

Z1 10/- | EYS1  8/6 | 5Y3G¢ /-
AZ3L 13;- E%r%s 1% 574G 9/~
- 6ALS 4/

DF96 8/- | EZ8l - | 8J7G 6/6
DK% 8/-1G7Z32 11/ | 6K1G 4/~
o s L
EBC?  6/9 | PCFB0  8/9 gk% ?1//(E
EBC41  8/9 | PCL33 13/8 | 627G 7/6
ggggé §/é PL36  13/8 | 6V6G 5/~
55 TP |PL81  11/- | 6VEGT 7/9
CC o 9-1PLB2  8/6 | 6X5GT /-
gggg 10- 1 P83 9/8 [ 7B6 10/6
Eoras 10/6|LY8l  8/6]705 8/-
ECHa3 g9/g | PY82 /- | 7C6 8/~
BCH8T &9 | U2 13/6 | THT 8/«
ECLS0  ¢/6 | U2 /6 | 787 9/6
Erdl. g | UAF42 976 | 7Y4 8/6
FF80 7)o | UBC41  8/6 | 10F1  12/8
FF8e  19/6 41 9/- | 10P13  23/3
BK32 %) | UYIN  12/6 | 12AT7 7/6
EL3 14/ | UY4L /6 | 12AXT 8-
EL41 9/- | 185 /6 | 12AU7  8/-
FLgd 8- | 1T4 /6 | 2524 9/6
EM34  9/6 | 354 7/6 | 35L6GT 10/~
EM80  9/6 | 3V4 8/- | B5Z4GT g/~

CATALOGUE

Our 1961 catalogue {s now available.
Please send 1/- in stamps for your copy.
Trade catalogue also available. Please
attach your business letter heading.

RECORDING TAPE

Special Offer of Top guality recording ta

3iin. spocl 200ft, 5/3, 5in. spool 600ft, 13/9,
5¢in. spool 850ft, 18/8, 7111 spool moon. 23/=.
Extra-play tape, 3iin. spool 300ft, 7/, 5in.
spool 900ft, 21, /- 5}111 spool 12’75[[: 26/6,
7in. spool 1800ft, 37/6.

Empty spools, :um 1/8, 5in., 2/-, Tin.. 3/-.

TAPE RECORDER

Clarion transistorised battery. twin track,
complete with tape and microphone.
Listed 25 gns. OUR PRICE 19 gns.

GARRARD UNIT
Model TA Mk. II single record player.
Mounted on rectangular unlt, plate, fitted
GC8 cartridge. Price £8.10.

Meodel 209 Automatic Unit. fitted with
GC8 cartridge. Prlce 10 gns.

Modc} Laboratory Scries A, transcription
record player, with provision for playing
records automatically. Prices from
£21.1.5.- Plug-in pick-up heads to your
choice extra.

LOUDSPEAKER UNITS
All Brand New

24in. squarc Rola C25
24in. square EMI.........
4in. square Elac Tweeter
5in. round Plessey with O.
6#in. round Celestion

10in. round Elac .......
12in. round Plessey
6in. x 4in. Plessey ,,.
7in. X 4in. Plessey ..., ............. 19/6
8in. x 4in. Celestion and Richard Allen 19/11
10in. x 8in. Celestion and Plessey .... 21/6

ALPHA RADIO TERMS.—Cash with order or C.0.D. Postage and Packing charges extra, as follows: Order value 10/- add 1/3¢

20/- add 1/9; 40/- add 2/6; £6 add 3/6. Minimum C.0.D. Fee and Postage 3/-.

For full terms of business see inside cover of our catalogue. .

Personal Shoppers 9 a.m. t0 5 p.m. Monday to Friday. Saturday 10 a.m. to 1 p.m.
. ALPHA FOR VALVES AND SPARES FROM STOCK. RETURN POST
- 402 1 PR TEDDAAEr WIMTAILIIM A FREET™ 1 PEAA o
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Letters to the Editor

The Editor does not necessarily agree with the epinions expressed by his correspondents

Whiist we are always pleased to assist readers with their
technical difficulties, we regret that we are unable to supply
diagrams or provide instructions for modifying commercial
or surplus equipment. We cannot supply alternative details
for receivers described in these pages. WE CANNOT
UNDERTAKE TO ANSWER QUERIES OVER THE TELE-
PHONE. If a postal reply is required a stamped and
addressed envelope must be enclosed with the coupon from
page iii of the cover.

ITY SOUND

1R,—I recently constructed a four-valve battery
TRF set using two tuned circuits. (On the
medium wave the coils cover 200 to 557m.)

On completing and testing the set I was amazed
to find that on the medium waveband. using an
inverted ** > aerial, with the tuning condenser at
minimum capacitance, 1 could hear, quite clearly,
the ITV sound.

Reception is quite independent of my television
set, and the ITV sound can be heard throughout
the time of transmission. Can any reader explain
this occurrence?—B. QUEsT (Leeds, 7).

QUARTZ CRYSTAL ETCHING

IR .—Several articles have appeared in PracTiCAL

WIRELESS from time to time explaining the

use of hydrofluoric acid and ammonium bifluoride

for crystal etching. In the May issue G30FJ

points out ammonium biftuoride dissociates in

solution to hydrofluoric acid and ammonium
fluoride.

No one has yet pointed out that a crystal can
have its frequency raised by careful grinding.

Place a small amount of scouring powder—the
type used for cleaning sinks, etc.—on a plate of
glass and moisten it with a little water to a
smooth paste. Spread the paste evenly over the
glass and lay the crystal on top of it. By moving
the crystal in a circular motion over the paste,
with one finger, small amounts of the crystal will
be ground away. After a short while rinse the
crystal and dry it well. Now replace it in a crystal
holder and check the new frequency with a
calibrated receiver.

This method can be repeated until the required
frequency is obtained.

However crude this method of grinding a crystal
may seem, the complete operation may be carried
out with no danger whatsoever.—G. GALLAMORE
(Manchester).

CRYSTAL SETS

SIR,—I would like to add something to the great
amount of comment that has recently appeared
on this page of your magazine, about the useful-
ness and reception of crystal sets.

Firstly, crystal sets are almost the best type of
tape tuners, and are certainly the cheapest.

The other point T would like to make is about
reception. One night three stations came in
together: Moscow Radio, Stara Zagore—a Bul-
garian station—and Luxembourg, and to me this
proved enjoyable listening. I read the explanation
of this given by A. Dyson in the May issue, but
I still think that crystal set reception is far more
exciting than with an ordinary commercial set.—
N. J. PranT (Staffordshire).

TRANSMITTER LICENCES

SIR,—The low power transistor transmitters,

which are ever growing in popularity. usually
have a maximum range of two to five miles. and
yet the owner of such a transmitter must sit
exactly the same GPO examination as a person
owning a 75W instrument.

Would it not be possible to have a separate test
for enthusiasts with transmitters of, say, one watt
and under and to abolish the morse test for those
not using morse? The test could be on transmit-
ting techniques and radio theory. Only a fairly
simple test would be required to satisfy the
authorities that the operator is not a potental
nuisance.—D. C. Dick (Glasgow, C5).

HIGH FIDELITY

SlR,—How I agree with P.H. (March issue) on

the mis-use of the term High Fidelity. Now-
a-days everything seems to be termed high fidelity,
even to articles not in the radio or sound field. 1
would go so far as to state that many items sold
under this name, even although very expensive
and employing multi-stage amplifier with quite
large output valves, are not really * high-fidelity ™.
Is it not time the British Standard Institute drew
up some standard to which the term could be
applied? 1 would say that this is not the freauency
range—an amplifier stated to be suitable for
reproduction ‘* from 20 to 20.000c/s " is not neces-
sarily * high fidelity . What about its handling of
transients and square waves? No, let us have some
standard of fidelity—G. Notrace (Wimbledon).

AERIAL RE-RADIATION

SlR’,——The various letters which you have pub-

lished on the subject of unusual crystal
reception, can. [ think, be in very many cases,
attributed to aerial re-radiation. I remember some
years ago | carried out some tests on this subject,
and found that under certain conditions with some
receivers, an aerial re-radiated a signal to which
the set was tuned. In one case, even with aerials
at right-angles, it was possible to use a receiver
with reaction as a miniature short-range trans-
mitter. one listener shouting into his loudspeaker,
the other being able to hear him. The aerials in
this case were over 20ft apart at the nearest point.
—F. Nasu (Wembley).
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VINTAGE MODELS

IR,—While listening to a friend’s radio recently

1 was much impressed by its excellent repro-

duction. 1 then discovered that it was a 1934

model with what appeared to be the original

valves. It also had a mains energised moving coil

loudspeaker, which obviously accounted for its
superb quality.

It seems a pity that this type of speaker went
out of fashion, as now, to obtain comparable
quality from its permanent magnet counterpart,
one has to pay quite a large sum of money.—
A. V. NEwMaN (London, S.E.25).

July, 1961
RADIO MOSCOW

IR,—W.ith reference to J. Lowrie’s letter in the
May issue, the 1734m waveband is used by
both the million watt Voice of America transmitter
at Munich, and the 500.000W Radio Moscow
transmitter. Radio Moscow transmits its main
programme between 03.00 and 23.00hr GMT,
while Voice of America has three transmissions a
day at 04.30 to 07.30 hr, 10.45 to 12.00 hr, and
17.00 to 24.00hr. These transmissions are in
English, German, Polish and Russian. During

‘these programmes Radio Moscow cannot usually

be heard.—T. THoMmPsON (Bristol).

Short-wave Listeners’ Log

jT can be found that an expensive, high-
quality receiver with a bad aerial may give less
satisfactory results than a much more simple and
inexpensive set which is provided with an efficient
aerial. A poor aerial may cause insufficient signal
strength, inability to receive distant stations, and
a high background noise.

A random length of wire, merely connected to
the aerial terminal, is often used. Actually, the
wire will be some fraction of a wavelength. on
the frequency to which the receiver is tuned.
Assume, for example, that the wire chances to be
near a quarter wavelength. Its end impedance is
then roughly 50Q. If the wire were twice as long,
it would be about a half wavelength, and its end
impedance can be assumed to be roughly 1,000€.
To obtain a proper transfer of energy from aerial
to receiver, the receiver input impedance should
equal the aerial impedance—which is obviously
impossible if the latter is anything between about
500 and 1.000Q or more. In addition, the aerial
wire will be a different fraction of a wavelength
on other frequencies, so that its impedance con-
tinually changes as the receiver is tuned.

mCoupler

& n "One way of overcoming this difficulty is to use
a radio frequency impedance matching network,
or pi coupler. This is easily made for receiving
purposes, by means of two air-spaced variable
condensers, and a coil. The condensers can usually
be about 100pF to 500pF. The coil may be tapped,
to obtain resonance at the band wanted. The coil
is inserted in series with the aerial lead to the
receiver, and one condenser is connected from
each end of it, to earth, which also forms the
receiver earth.

+ Resonant Aerial Tuner

A parallel resonant aerial tuner is also suitable
with some aerials. This has a coil with a parallel
variable condenser, tunable to the waveband
wanted. The aerial is taken to one end of the
coil, and a centre-tap to earth. A loop consisting
of a few turns of wire, round the centre of the
coil, is connected to the receiver aerial and earth
terminals.

-

Such tuners may increase signal strength five to
ten times, or even more, when the original
impedance match was bad. They can be easily
adjusted to permit reception on several bands.

Another cause of bad results may be poor
signal pick-up of the aerial itself. For good signal
strength, the aerial should be as high as possible,
well clear of earthed objects, and reasonably long.
Insulation at all ruspension points should be good.
These conditions are usually most easily met
by using some kind of outdoor aerial. The
down-lead forms part of the system. Single
14s.w.g. wire, 7/22 wire, or anything similar, with
one or two ribbed insulators each end, will do
very well.

Simple, single wire aerials can give world-wide
reception, when efficiently arranged. They do,
however, result in a rather high level of back-
ground static and untunable interference. This
can be greatly reduced by using some form of
doublet aerial. The simplest is cut to be a half-
wave on the desired band, and has a twin feeder
from its centre. For use on several S.W. bands,
an aerial tuned at the receiver end is preferable.

A Tunable Doublet

A tunable doublet can consist of two equal
lenzths of wire, which form both the aerial and
feeder. The two portions forming the feeder are
kept a few inches from each other by means of
spacers. The aerial is suspended by insulators at
its ends, so that it forms a long “T”, the twin
feeder being the vertical portion.

The parallel tuner mentioned can be used for
receiver coupling, with one feeder connected to
each end of the centre-tapped coil. The whole
system is tuned to resonance on the required
frequency. This can be done by parallel tuning
where the whole is a little short of a multiple of
half-waves. On bands where the aerial is too
long, a variable condenser in one feeder (series
tuning) will provide resonance. The simplest
procedure is simply to adjust tuning for maximum
signal strength.

Good single wire aerial lengths for amateur
bands are about 138ft (3-wave on 80m), 68ft
(4-wave on 40m), or 34ft (3-wave on 20m band).
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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 (s PARTS)
BASIC ELECTRONICS (6 PARTS)
BASIC SYNCHROS & SERVOS (2 pARTS)

* *x X
In preparation BASIC RADAR, BASIC ELECTRONIC CIRCUITS, and BASIC TELEVISION

OR fill up this coupon
COUPON =~ SEND NOW!

To THE TECHNICAL PRESS LTD.
112 Westbourne Grove, London, W.2.

Ask your bookseller about

THE “PICTURE BOOK”’ WAY

Piease send me your FREE prospectus.
describing ‘BASIC ELECTRICITY’ ‘BASIC
ELECTRONICS’ and ‘BASIC SYNCHROS
and SERVOMECHANISMS’

NAME

ADDRESS

1
1
1
1
I.
l
1
i
1
i
i
i
i
]

r—————————————
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“P.W.” 6 TRANSISTOR PERSONAL RECEIVER

Designed by the techni-
cal staff of Practical
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 detalled
price list will be sent on
request. Constructional details 1/6
TOTAL COST INCLUDING BA
TERY AND CABINET £8.19.6.

SPEGIAL OFFER

OHMS PER VOLT TESTMETER. Just pur'chased from
t.he Air Ministry, these magnificent American PRECISI
Testmeters provide 31 ranges for reading Voltage, Current aud
Resistance, 6 Decibel ranges, 7 Output ranges, and facilities for
testing Electrolytic and Paper Condensers. Single switch
control, meter size 4% x 4iin., with Red and Black Scales
mounted on Black and Silver Panel, size 8n. x 7in., which i
fitted into sturdy wood carrying case with remavable hinged 11d
and compartment for leads, etc..the overall size bemg 10x9x
6in. Has 7 D.C, Voltage ranges up o 6,000 volts at 23,000 ohms
per volt, 7 similar ranges at 1,000 ohms per volt, '7 sxmxlar A.C.
ranges at 1,000 ohms per voit, 7 D.C. Current ranges from nought
microamps to 12 amps, 3 Resistance ranges up to 60 Megohms,
6 Decibel ranges from —12 to +70 DB. 7 Qutput ranges up to
6,000 volts., Supplied with test leads, internal batteries and
operating instructions. Case finished medium oak, and fitted
with leather handle. 40 only. In first-class condition, over-

hauled an
checked before ONLY,£9 1 9 6 (DOEt etO-
despatch,

UNIVERSAL VOLT-
OHM-MILLIAMMETER

At last a first grade multi-tester
within the reach of everyone's
pocket, and a necessity to all
interested In Radio  and TV.
Reads A.C. and D.C. Volts up to
3.000 in b5 ranges, at 1,000 ohms .
per_volt. D.C. current (3 ranges)
500 mA. Resistance readings to
20 K ohms in 2 ranges. Basic
movement 300uA  sensitivity.
Easily read open scale, beauti-
fully made and fully guaranteed.
Limited number avallable under
import quota. Complete with
leads, prods. and internal battery.

ONLY 59/6

H.R.0. SENIOR COMMUNICATIONS RECEIVERS.

With all 8 coils. giving coverage of 50 kc/s—30 Mc/s. Checked

and In perfect working order. Rack mounting type 18 gns.,

Standard Table Model 21 gns. (Carr., etc. 22/- either type.)

ll R.O MAINS POWER UNITS. A.C. input 115/230 v. output
C. (fully smoothed) 230 v. 75 mA, and 6.3 v. 3.5 A. Complete

1n black crackle case. ONLY 59/6.

POCKET VOLTMETERS. Read 0-15 volts and 0-300 volts A.C.

or D.C. BRAND NEW and UNUSED. ONLY 18/8.

B.C. 221 FREQUENCY METERS. The {famous American

orystal controlled, portable frequency measuring standard.

Coverage 125 kc/s—20 Mc/s. With original numbered calibration

book. Perfect order. Illustrated details on request. ONLY £186.

STOP PRESS

EX. AN, AVO METERS
Thoroughly overhauled & perfect. Complete with leads

and internal bacteri
MODEL 7 £12.1 0 MODEL & £17.10.0. Registered
post b/- extra;elther model. Full details S.A.E.

ACOS TYPE 39-1 s TECK M l(l{oPllONE. With screened lead
and stand, 39/6, plus 1/6 p.

CRYSTAL l)l:,sl\ MlL]{Ol'l[O'\il‘ With screened lead and
built-in stand. 16/6, plus 1/6 p. & p.

HARRIS ELECTRONICS

(LONDON) LTD.
138 Gray’s inn Road, London, W.C.Il.
{Phone: TERminus 7937)
Please include carriage costs on All ilems.

(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.

REPANCO

HIGH GAIN COILSAND TRANSFORMERS
for
THE HOME CONSTRUCTOR
Send 6d. stamp for comprehensive List of

REPANCO COMPONENTS
and Easy-to-Build Receivers,

RADIO EXPERIMENTAL

PRODUCTS LTD
33 Much Park Street, Coventry
Tel. 27114

SOUTHERN RADIO’S WIRELESS BARGAINS

PORTABLE TEST METERS. (As featured in March issue, pages
1205 to 1010) 0-5000 ohms; 0-60 mA; 0-1.5 v., 0-3 v. 12/6 each.
METERS 30-0-30 and 3-0 3 volts, with Ieads. 157,
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 ‘18, MARK 111. Brand
New complete with 6 vaives, etc. £4.10.0, carriage paid.
ATTACHMENTS FOR “18” TRANSRECEIVER. Head-
phones, 15/6; Microphone 4a, 12/6; Aerials, 5/-; Morse
Key, 6/6; Valves—A.R.P.12, 4/6, A.T. P4 36, 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 3" spacing,
F.T.241 20 to 38.9 Mc/s (54th and 72nd Harmonic). F.T.243 5700
to 8650 kefs (Fundamental), 476 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). 1276 per dozen, post paid.
RECOIE\:)ING BLANKS. New 13in., é/« each or 15 complete
in Tin, £4.
BOMBSIGHT COMPUTERS. Ex-R.AF. Wealth of gears,
motors, blowers, etc. |dea!l for experimenters. £3.12.8, carr. paid,
RESISTANCES. (00 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, 1276, postage 2/-.
LUFBRA HOLE CUTTERS. Adjustable. §” to 34". 7/3.
STAR IDENTIFIERS. I|-AN. Covers both hemispheres, 5/6.
VISUAL INDICATORS (10 @4), Type 3 with 2 meter move-~
ments, 2 neons. New, |2/-.
MAGNETS Strong Bar 2" x 1" Vb e
COMMAND RECEIVERS B.C. 454-3 6 Mc/s B.C. 455 6-9 Mc/s.
Complete with é valves, new condition, 4776 each.
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

The book for the serious model-maker ...

RADIG‘ ‘ by F. J. Camm
CONTROLLED MODELS

The remote control by radio of models—whether aeroplanes,
boats, locomotives, tanks or steam rollers as well as stationary
models—is an important post-war development with a keen, wide-
world following of hundreds of thougands of enthusiasts. This
practical book is the result of the author’s numerous experiments
and long research on the subject and includes information already
published in the nationally read ‘‘Practical Mechanics” plus
additional material. Contents include steering control gear;
receivers; transmitters; control box; tuned reeds; model actuators;
tuning transmltbing aerials; details for model battleship and air-
craft, ete. Fully illustrated with circuit details, diagrams and
photographs, etc.

12s. 6d. FROM ALL BOOKSELLERS
. or, in case of difficulty, 13s. 6d. by é)ost from C. ARTHUR
EEAdRsoelv o LTD.. Tower House, Southampton Street,
ondon,
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TUNING UP

CONSIDERABLE argument  prevails  on
various aspects of the efficiency of amateur trans-
mitters under varying conditions of drive, loading
and so on. These aspects often confuse beginners
and even experienced amateurs into uncertainty
as to what is actually happening when they tune
up their rigs, and tends to create doubt as to
whether the transmitter is operating at proper
efficiency. :

Artificial Aerial

A few facts and figures may be of assistance in
illuminating what is really happening when a
transmitter is tuned up and adjusted for loading
with variable grid drive. The use of an artificial
aerial is to be recommended when experimenting
with a new tramsmitter. With a suitable artificial
load circuit the transmitter may be tuned up. and
the effects of various adjustments noted, without
radiating needless interference to fellow amateurs.

4__11;0
To
ITransmittcr

|.—The simplest “grtificial aerial’” is @
resistance and R.F. ammeter.

Fig.

Unless the artificial aerial is well screened, it
most certainly will radiate. Local amateurs may
be copied as good signals when they are using
unscreened artificial aerials. The local DX record
is a VP6 contact when the amdteur in question
was using a 50Q R.F. rcsistor as an “aerial”.
Hence, unless constructed with load resistors in
a screened enclosure, feeding with coaxial
cable, an artificial aerial may well radiate
appreciably and even be a cause of TVI. Nor-
mally there is no need to screen an artificial aerial,
but the possibility of some radiation should be
retnembered. Even if the aerial is screened, enough
R.F. for monitoring is usually present in the
shack. Monitoring of the “leakage” signal with
a receiver is needed to check note quality, on
CW, and modulation quality on telephony.

i

A

NI
NI

‘D

é%n
-

Figs. 2, 3 and

.1]]}.. '

e o T

4.—If an R.F. resistor is available that does not match the output impedance of the transmitter,

WIRELESS

£ —
Pt
i

By O. J. Russell

the

transmitters.
is an R.F. resistor of 50
Fig. 1). This may be con-
nected by 50Q or 758 coaxial cable to the trans-
mitter output socket. An R.F. ammeter in series

~With the popular w-tank
simplest artificial load

or 75¢) resistance (see

with the resistor gives a convenient indication of
the transmitter output. Suitable carbon film R.F.
resistors ‘may be obtained in high power ratings
from “surplus” supply houses. Wire-wound
resistors have appreciable inductance and are not
suitable. Medium power load resistors may be
made by wiring composition type 2W resistors in
parallel. Thus, nine resistors of 4700 wired in
parallel will give a 50Q load resistor, and if 2W
resistors are used, will handle 18 or 20W com-
fortably, and thus serve for a 30W P.A. stage.
Similar parallel combinations of 2W composi-
tion resistors will enable higher wattage rating
loads to be built up if suitable large wattage R.F.
resistors are not available.

Lamp loads may be used, but these have the
disadvantage . that their resistance varies very
greatly with the power input. If an R.F. resistor
is available that does not match the output
impedance of the transmitter, a simple tuned
matching unit may be built that will enable it to
be matched into the transmitter as shown in
Figs. 2, 3 and 4.

Variations in Efficiency

Having arranged a suitable loading circuit, so
that the transmitter may be loaded into a more or
less non-radiating load, the owner can investigate
the actual efficiency variations that occur with
loading. This is of interest because, under some
conditions, there is a choice of power level control
by such means as controlling loading or control-
ling (by means of a clamp valve) the scréen vol-
tage of the P.A., and hence the P.A. input power.
Moreover, grid drive also alters efficiency and
power input, particularly if a clamp valve is in
use, as the clamp valve may start to conduct if
the grid drive falls off ‘below a certain figure.

Indeed, grid drive is somewhat of a problem with
many hams, and constantly one hears anguished
cries concerning low grid drive. To show just how

one of the above three tuned matching units may be built. This will enable the resistor to be matched.
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grid_drive affects P.A. operation, the reader may
be interested in the curves taken on a P.A. stage
with-the loading normal but with varying amounts
of gtid drive. The P.A. valve is an 807, but similar
results will apply for many other types. :
" For the record, all measurements were taken
on a conventional P.A. stage, running 500V H.T.
Two 807 valves were used in parallel, but the
grid drive per valve is the figure used. Similar
results will be obtained with the usual valve-
types used in P.A. stages. It should be understood
that the P.A. stage employed a

PRACTICAL WIRELESS
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It may require a radical_overhaul, and possibly
a complete redesign " in order to provide the
increase in drive power needed for obtaining grid
current to spare. This is why the man who tinkers

~around with a rig complaining he cannot get

enough grid drive is likely to be dissatisfied until
the driver stages are rebuilt to “provide several
times more power. If three or four times as much
drive power is needed a fairly drastic modifica-
tion may be needed. However, in some cases where

the driver stages provide adequate drive power,

3

clamp valve. This affects the issue
somewhat, as at low grid drive

figures, the clamp valve may start /
to.draw current, and thus reduce

/

5 60|
o
3 > 5
the P.A. screen voltage. This & /
results in a further efficiency drop .8 0
in the P.A. stage. This in fact, < /
is the situation with most P.A. I 30l
stages using clamp valves, so < [
that the curves represent Q5
practical operating conditions, © l
o

rather than textbook examples.
. Any qucstion about the “right”
amount of grid drive are settled
by Fig. 5. Provided the drive is
about 2maA, the efficiency is high
and constant. This assumes of
course that the correct grid leak,
or the correct grid bias, is in use. Thus, for C.W.
operation, the recommended grid current value of
2mA is confirmed. For ’phonce use 2-5 to 3mA
grid current is desirable in order that the P.A.
fube may be adequately excited at the peaks of
modulation, when the instantaneous anode poten-
tial is double the actual H.T. voltage in use.

Fig.

Required Drive Power

However, notice that even with only 1-5mA
of grid current the P.A. performance is still good.
Itcis only at below about ImA grid current that
performance drops off drastically. Hence, a grid
current between 1mA to 3mA gives good perfor-
mance. Hence, if one has adequate drive there is
little point in trying to increase it. (ne point is
that the grid driving power required increases as
the square of the grid current. Thus increasing
the grid current from ImA to 3mA involves a
ninefold increase in grid drive power. This is
shown in Fig. 6 which shows that if drive is
adequate, even a small increase in efficiency
requires a very large increase in driving power,
Furthermore, if drive is nor adequate, a relatively
small increase in driving power effects an
appreciable improvement. However, it is clear
that to increase drive from a barely adequate
amount to “plenty of drive” jnvolves quite a large
increase in driving power. Most amateurs would
rightly consider 1mA drive for ah 807 to be on
the low side. To increase this to 2mA, however,
requires that the exciter should furnish four times
as much power. This does mean that an
exciter stage capable of giving 1mA drive may
be quite incapable of giving the four times
increased output needed to give 2mA of drive,
let alone the nine times increase needed to achieve
the 3mA drive. Thus, “low drive” may require
more than a perfunctory “tune-up” of the exciter
before it is overcome,

1 2
Grid current (mA)

5.—The power-amplifier
efficiency/grid-current curve.

70|
P

%7
55

c

B l

© 40|
i
~30

<
10

*l 2 *3 *4 o5 <6 <7 <8 <9
Grid Drive Power (Watts)

Fig. 6.—The curve of the power-

amplifier  efficiency  plotted

against the grid driving power.

o

some investigation may reveal a circuit error or
a wiring slip if drive 'is low. Fig. 6 shows that
if we have around ImA of drive, rather than 2
or 3mA, the drive is providing only a quarter or
a ninth of the required power outptit to the P.A.
grid circuit. Investigation may reveal a simple
cause for this.

Loading

Having disposed of, or eliminated, the question
of drive power, the question of “loading ” may
be investigated. It is often necessary or advisable
to reduce power. One case is when engaged in
local contacts. In other cases many learned obser-
vations on beam aerials, S-meter readings and so
forth are obtained by reducing power input. It is
often assumed that a decrease in power by reduc-
ing the P.A. loading to a fraction of full loading
results in a similar decrease in output power. On
this basis many erroneous assumptions may easily
be made about S-meter calibrations and aerial
gain. As Fig. 7 shows, the P.A. efficiency is nor
constant with reduced lfoading, and starts to drop
rapidly as P.A. loading is reduced. This fact is
not too well appreciated in amateur circles, If,
for example, an 807 P.A. for top-band were
religiously reduced to 10W input by underloading,
the P.A. efficiency would be very low indeed.
Naturally, a P.A. stage for top-band would be
operated in any case with reduced H.T. voltage,
and this is important, for the P.A. efficiency is
actually reduced still further with reduced anode
potentials, so that the P.A. efficiency of a top-
band rig using popular valves might indeed be
quite small. As top-banders very often assume
that 160m is an “easy” band, little attention is
paid to P.A. efficiency, and provided the P.A.
stage works—that is provides RF output—it is
assumed that efficiency is, at any rate, “reason-

(Continued on page 257)
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TRANSISTOR RECORD PLAYER
CAN BE BUILT FOR
£9.19.6 cCarr. free

6 v. operation. For all L.P. and stan-
dard records. All components avall-
able separately.

AMPLIFIER. 300 milliwatts push-
pull output, using two OC71 and two
OCT2 transistors. Fully assembled.
79/6. Knobs. 3/6 extra.
LOUDSPEAKER, 30 ohms, 7 x 4in.
elliptical, matched to Amplifier, 25/~
3-SPEED TURNTABLE. 6 v., com-
plete with t.0, crystal cartridge and
two sapphire styli. 79/6.

CARRYING CASE, smart two-tone
finish, 17 x 14 x 5in. High. 49/6.
. . Batteries exira.

LASKY’S CAR RADIO
12 v. operation, Transistor output.
Medium and long waves. Small size
will fit any car. Build and install
now for Summer pleasure.

Can be built complete with
. sSpeaker for £9.19.8, post 3/6,
Booklet 2/6 (refunded if you order).

DON’T MISS THESE BIG SUMMER BARGAINS !

The “CLARION” Transistor Battery Tape
Recorder. Capstan drive, push-button con-
trols. Speed 5§ 1.p.s.. uses 3in. spools. High
impact plastic case with transparent upper.

Size: 9 x 5 x 8lin. List 25 Gns.
LASKY'S PRICE, with Mik |8 Gns
and Tabe, Carr. 7/6. ‘

THE “SHERWIN SIX”.
TRANSISTOR POCKET SUPERHET

Very latest, printed circuit, using 6 matched
top grade S.T.C. transistors and germanium
diode. Push-pull output feeding 3in, P.M.
speaker. Full coverage of medium and long
waves. Internal lerrite aerial: provision
for car aerial. Housed in leatherette-covered
case, 64 x 44 x 13in. Full, point-to-point in-
structions supplied.

CAN BE BUILT FOR £8.19.6

All components available separately. Circult
etc., 2/6. (Refunded if you order.)

WHARFEDALE

12” FULL FREQUENCY
HIGH FIDELITY SPEAKER

Mdl. SUPER 12/FS/AL. Aluminium_ voice
coil, 156 ohms, 17,000 lines, foam plastic sus-
pension, 15-30 watts peak. Brand new in
maker’s cartons. List £17.10.0

LASKY'S PRICE £12.19.6 carr. 76.

THE “CROWN" 6-TRANSISTOR
POCKET SUPERHET

Medium wave. The very latest {rom .Japan.
Earphone automatically cuts out londsreaker
when plugged in, Very eificiant set, approx.
3p x 2t x lin. in leather case. List 14 Gns.

Lasky's Price £10.19.6 Ppost 3.

“SUPER 60” 6-TRANSISTOR
S/HET TRANSPORTABLE
CAN BE BUILT FOR £9,15.0 Post 4/6.

Printed circuit, construction, all components
of highest quality. Uses § Mullard matched
transistors, 1 diode, two OC81 valves in push-
pull, giving 1 watt undistorted output. L.
470 Kc/s. Medium and long wavebands, Fer-
rite rod internal aerial, high flux 7 x 4in. Loud-
speaker. Walnut veneer finish Cabinet with
gold embellishments. Size: 18 x 84 x 5in, deep.
Circuit diagram and full data supblied. Every
component available separately.

207 EDGWARE ROAD, LONDON, W.2.

42 TOTTENHAM COURT ROAD, W.I.

SAVE ON COMPONENTS ! ! !

or Lasky’s 100-page COM-

Near Praed St.

PADDINGTON 3271/2 Nearest Stn. Goodge St.  MUSEUM 2605

Send  f
PONENTS CATALOGUE. Price 2/-
Our latest 12-page Bargain

post 6d.
Bulletin included free.

BOTH OPEN ALL DAY SAT. Early Closing Thurs.

Maii Orders to Dept. P.W., Edgware Road.

THE
PEMBRIDGE
COLLEGE

OF ELECTRONICS
offers training in
RADIO

TELEVISION

AND ELECTRONICS

ATTENDING COURSE

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

Next course commences Sth September, 1961.

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

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, wW.2
PCI12
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wiXi-o COIL PACKS:

REGD.

CP.3/370 pF and CP.3/500 pF. These 3 waveband
Coil Packs are available for use with either 370 pF
or 500 pF tuning condensers. The coverages are:
Long Wave 800-2,000 metres. Med. Wave 200-250
metres, Short Wave 16-50 metres. Designed for use
with “MAXI-Q” glass scale type S2. Retail price of
" each unit: 32/- plus 10’8 P.T.—total 42/8.

CP.3/G. As above but with Gram. position, suitable
for use with 500 pF tuning condenser: 39/- plus 13/- ! I
P.T.—total 52/-. 47 B
C.P3/F. This Coil Pack is for use with a 500 pF tuning !
condenser and covers the standard, Long, Med. and
Short wavebands with the addition of the band
50/160 metres. This covers the Trawler band,
Aeronautical and the 80 and 160 metre Amateur
bands: 49/- plus 16/4 P.T.—total 65/4.

"CP.3F/G. As CP.3/F but with Gram. position:
57/- plus 19/~ P.'T.—total 76/-.

CP.4/L and CP.4/M. These compact 4-station Coil
Packs are available for either 1 Long Wave and 3 Medium Wave Stations (CP4/L) or 4 Medium Wave
Stations (CP.4/M.). They are fuily wired and require only four connections for use with any standard frequency
changer valve. 25/- plus 8/4 P.T.——total 33/4.

y Cplilﬁf and CP.4M/G. As CP.4/L and CP.4/M but with provision for Gram. position. 31/- plus 10’4 P.T.—
tota b

See Technical Bulletin DTB.9 for details of all Coil Packs, 1/6,

GENERAL CATALOGUE covering full range of components, send 1/4 in stamps or P.O. PLEASE SEND S.A.E.
WITH ALL OTHER ENQUIRIES.

DENCO (Clacton) LTD. (Dept.P.W.) 357/9 0id Road, Clacton-on-Sea, Essex

‘| STOP PRESS: TDO.3 Tape Oscillator Coil for Mullard 3 watt Tape Amplifier, 7/6 each.

For Safety’s Sake || FUNDAMENTALS
use OF

. DIO REC
'EQ AVO Prodclips | RA SE:vfé‘l'jg
/ e - By E. M. équire

-z e ; 3rd Edition
Pot. No. 748811

A concise introductory guide to the practical
operation of a radio re_ceiver,‘ presented in
with Trigger-Action Spring-Looded Clips such a way that new radio receiver engineers,

testers, and dealers may be able to obtain a
PRESS TRIGGER TO OPEN working knowledge of receivers and servicing
RELEASE 10 GRIP equipment in the shortest possible time. In

this new third edition particular attention has

. &rety first — " 11 h — n - been paid to F.M. receivers, transistor receivers
l(?acele)c,i /R/Oevlg;c);djlrines WIth these patented spring- and printed circuits, and in addition the whole
; QL ) text has been carefully revised and brought
Cleverly designed for use as insulated prods, they are invaluable to-dat 15/ t
for reaching and holding test points which are difficult of access. up-to-date. - net.
. Suitable for use with AvoMeter, Multiminor fosthkrea
‘aad Avo Electronic Test Meter Leads. per! sp/a-ir. From all Booksellers .

‘m®LTD = AVOCET HOUSE, PITMAN

92-96 VAUXHALL BRIDGE ROAD, LONDON, s.w.li.

ViCtoria 3404 (12 lines) Parker St., Kingsway, London W.C.2
i A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES
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20 30 40 50 60 70 80O
PA..Input—2 tubes (Watts)

Fig. 7.—The variation in power- Fig.

amplifier efficiency with loading.

30
30 40 50 60 70 80
PA. Input—2 tubes (Watts)

8.—The graph obtained
from the power-amplifier effi-
ciency when the power level is

PRACTICAL WIRELESS 257

loading. and quite a linear response

< ] 2™ [~ is obtained. This explains why a
60 60 /] clamp valve may be used for
9 g v modulation purposes. Here again
S 2 / it will be noted that efficiency drops
23 .fso / off to a low figure at low inputs,
] / ul / being around only 25per cent with
< 40 < 40 10W output power for around 40W
&% I o D.C. input power. Thus, running
30 a top-band P.A. valve with a reduced

screen voltage to reduce the input
down to 10W results in poor
efficiency. This underlines the fact
that the maker’s ratings are those
at which good efficiency may be

varied by the clamp tube achieved. Provided screen, anode

control. and grid voltages are correct and

the rated grid currer{t is obtained,

i ; a P.A. stage wil ive good

(Continued from page 254) cfficiency. However, a reductioﬁ of P.A.

able.” In fact, an efficient P.A. stage running at input by one S-point—6dB as indicated on
reduced input of ten watts is a case where special the anode meter, may show up in actual
consideration of valve operating conditions is power output on a receiver as possibly two
necessary if efficiency is to be good. The large  S-points or 10 to 12dB. This is borne out by
drop in efficiency with reduced loading shown in  the curves given, which are the results of

Fig. 7 should illustrate this.

Screen Yoltage

It might be argued that “input” and hence
“gutput™ could be satisfactorily reduced in a top-
band P.A. stage by reducing the screen voltage.
This, of course, is the function of the usual clamp
valve in a conventional P.A. stage. As Fig. 8
illustratcs. while reducing the screen voﬁagc
by means of the clamp valve reduces input,
this is also accompanied by a drop in
efficiency., However, the drop of efficiency is
smoother than when output is controlied by

careful measurements on a typical P.A. stage.
Thus. a rough-check on aerial gain or S-meter
calibration, or various other tests, may be
hopelessly in crror if the above facts are not
appreciated. Finally, that top-band rig may give
a healthy incrcase in output if the fact is
appreciated that an “under-run” P.A. valve may
in fact be giving a very low efficiency. so that
for the 10W allowed on 160m very little is put
into the aerial from the transmitter. All this under-
lines the fact that top-band operation is not as
easy as it looks, and that in fact very few amateurs
obtain optimum results there.

THE P.W. SIGNAL GENERATOR

(Continued from page 220)

pin 8. Connect the far end tag of VR1 to chassis,
and the centre one to the output socket via Cl7.

Reference to the diagrams will show that R21
has been taken to pin 7 via an unearthed tag of
the tag strip. This is not absolutely necessary,
but it is thus held securely in position.

Finally. connect pin 6 (V4a) to tag 6 on the
power unit via the remaining insulated tag on
tag strip A (which is on top of the chassis).

Switch on as before. Connect the phones to the
output socket. A note should now be heard and
should be variable in volume, but not in pitch. If
VR1 works the wrong way round, reverse the
connection to the outside tags. If VRI1 is linear,
the output will be approximately in accordance
with the setting, i.e. half rotation giving half
output.

Adding the Amplifier Stage

For some tests of amplifiers it is necessary to
have a high voltage signal for input, and in order
to be able to obtain this, an additional amplifier
stage is used. The other half of V4 (Vdb) is
used as a conventional triode amplifier. The circuit
of the triode amplifier stage is shown in Fig. 20,
and the additional wiring required in Fig. 21.

(To be continued)

NEW
COMPONENTS

AMONG the range of components on the Egen
Electric stand at the Radio and Electronic
Component Manufacturers’ Federation Exhibition,
Olympia (May 30th-June 2nd), was a recently
introduced range of miniature potentiometers for
use in transistor circuits.

Constructed on a die-cast body of only }in.
diameter. these bush-mounted controls have a
moulded spindle of %in. maximum diameter and
are available with standard resistance values in the
range 1,000Q to 3M logarithmic or linear law.
Lower values can be made to special requirements.
Two models are being manufactured initially,
Type 363—non-switch; and Type 365 with a 50V
150mA double-pole single tag switch—both with
standard soldering tags, while other models for
printed panel mounting are planned for produc-
tion in the near future.

Another recent introduction to the Egen range
js an aerial isolator, Type 364, which provides
aerial isolation on A.C./D.C. television receivers
in a single compact and rugged unit complying
fully with the individual requirements of B.S.415.
Insertion loss is less than 0-3dB at 50Mc/s and it
is completely co-axial with full screening of the
inner conductor. Egen Electric Ltd., Charflect
Industrial Estate, Canvey Island, Essex.
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+-Club News.

REPORTS OF CURRENT ACTIVITIES

1

BRITISH TIMKEN RADIO CLUB
Hon. Sec: J. B. Johnson, G3JJW 44 Castle Avenue, Duston,
Northampton.

Thee club transmitter is now active on 80, 20 and 10m.
Arrangements are in hand for the British Timken show day when
the club will be on the air, from the show groand, on August
27th and 28th.

CLIFTON AMATEUR RADIO SOCIETY
?on. Sec: C. H. Bullivant, G3DIC 25 St. Fillas Road, London
.E.6.
The society won the second round of the inter-club quiz,
beating Crystal Palace by a very narrow margin. On May 19th
G3HGE demonstrated “TW” VHF equipment.

DERBY AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec: F. C. Ward, G2CVV § Uplands Avenue, Littleover,
Derby.

The first Two Metre field day was held on May 7th. A
direction tinding practice run was organised for May 10th. and
started at 7.30 p.m. from the club rooms. May 3Ist was an
open evening.

GUH.DFORD AND DISTRICT RADIO SOCIETY
Hon.'Sec: E. Bennett, The Inglenook, Sravetts Lane, Waorplesdon,
Guildford.

The Annual General Meeting was held on Friday, April 28th.
On April 13th Maurice Child gave a talk on the Early Develop-
ment of Radio.

HALIFAX AND DISTRICT AMATEUR RADIO SOCIETY

Hon. Sec: A. Robinson, G3IMDW Candy Cabin, Ogden, Halifax,
Yorkshire.

The society has moved to the new meeting rooms at the
Beehive and Crosskeys Inn Halifax; meetings start at 7.45 p.m.

MITCHAM AND DISTRICT RADIO SOCIETY
Hon. Sec: M. Pharaoh, G3LCH 1 Madeira Road, Mitcham.

“The History and Development of the National Grid System””
was the subject of the talk given by Mr. W. G. Todd on May Sth.
On June 2nd G3DWW pave a talk on “Recorded Noises””, On
May 14th the Dummy Run for the National Fieid Day was held.

The society recently gave a talk and demonstration of “Amateur
Radio as a Hobby at the Beverly Secondary School.

NO—R;I'HERN HEIGHTS AMATEUR RADIO SOCIETY

Hon. Sec: A. Robinson, G3IMDW Candy Cabin, Ogden, Yorkshire.
April 19th saw the inauguration of this radio society. Meetings

will be held every alternate Wednesday at 7.45 p.m. at the Sports-

gan YIQ’n, Ogden, Halifax, The chairman is C. Longman,
2DYY.

ROYSTON AND DISTRICT RADIO CLUB

Hon. Sec: E. H. Taylor, G3INAH 32 Ledgard Drive, Wakefield,
Yorkshire.

Meetings are held on the first, third and fifth Thursdays in each
month, and on the second and fourth Thursdays members take
part in some constructional practice. Slow morse class is held
every meeting night from 7.30 to 8.00 p.m. Meetings are all at
the headquarters; The Cudworth Hotel, Cudworth, Barnsley,
and start at 7.30 p.m.

SHEFFIELD AMATEUR RADIO CLUB
Hon. Sec: D R. A. Hil!, 16 Tylney Road, Sheffield 2.

' The'club meets on the second and fourth Wednesdays of each
month at the Dog and Partridge Hotel, Trippett Lane, Sheffield 1.
Douglas Hill is now the new secretary of the club.

SLADE RADIO SOCIETY
Hon. Sec: C. N. Smart,
Birmingham 23.

On May 5th, Mr, L. Sanders and Mr. Chilton gave a lecture
called “The use of electronic devices in industry”, which explained
the principles of practical applications of industrial electronics.
D. 8. Chapman gave a talk on “Map reading for direction finding”
on the 19th of May.

Future Events:

June 11th—Harcourt Trophy test.

- June 16th—"Transistors”, by N. B. Simmonds.

June 30th—A talk and demonstration of electric tools for the

radio amateur entitled “Portable electric tools’.

110 Woolmore Road, Erdington,

July, 1961

STOKE-ON-TRENT AMATEUR RADIO SOCIETY, G3GBU
Hon. Sec: J. R. Brindley, 40 Milehouse Lane, Newcastle, Stafford-
shire. ’

At the Annual General Meeting in April, K. Parkes was elected
President, V. Bloor, Chairman, V. Reynolds is the new Treasurer,
and J. H. Brindley is the Secretary. New members should
contact A. Bucknall, 35 Freechold Streéi, Newcastle, Staffordshire.

WEST KENT AMATEUR RADIO SOCIETY
Hon. Sec: R. Trevitt, 28 Delves Avenue, Tunbridge Wells. Kent.
On April 28th G2UJ and G4LB gave their views on the subject
of how to become a “Radio Amateur”. Final preparations for
the National Fietd Day were discussed.
Future Events:
June 9th—Quartz Crystals and how they work.
July 2st—Direction finding competition.

YEOVIL AMATEUR RADIO CLUB

Hon. Sec: D. Maclean, G3INOF 9 Cedar Grove, Yeovil. Somerset.
On March 29th members listened to a tape recorder lecture

from the R.S.G.B. tape library. The Lecture was illustrated by

coloured slides and was"about the Expedition to the Saint Pierre

and Miquolin islands by WIPFA and FPSBH.

YORK AMATEUR RADIO SOCIETY
Hon. Sec: M. Watson, G3JME 36 The Paddock, Boroughbridge
Road York.

A new transmitter for C.W. or N.B.F.M. and using an 813 P.A.
is being tried out, although there are a tew minor amendments
and additions to be made. The club transmitter is on the air
mostly on 20m with the call G3HWW on meeting nights.

A 4-Watt Amplifier

INCE this amplifier was described in the
January issue of Practical Wireless several
readers have written in with similar queries about
this design. For those readers, and any others
who have constructed this amplifier, the following
explanation is given of one or two points.

The oscillation and feedback troubles that may
be encountered can be cured by reducing the
value of R17 to 100k or less, at the same time
ensuring that the feedback connections to the
output transformer secondary are in the correct
sense and not giving positive feedback. The
resistor R12 may be increased to 10k if required
and it is very important to ensure that neither
C1 nor C7 is leaky.

The readings given below were obtained from
the prototype connected as -shown in Fig. 1
(page 779 of the January issue). The figures in
brackets in the Table were those obtained when
pin 4, V2, was connected to full H.T. instead of
to C10 and with R12 increased to 22k to achieve
greater\/gain. The meter used was sensitivity
100082/V. :

Location Reading Meter Scale Range
H.T. Line 350V (320V) 1000V
Pin 4, V2 260V (320V) 1000V
Pin 3, VI 46V 4V) 10V
Pin 8, VI 28V V) 10V
Pin 8, V2 11V (14V) S0V

www.americanradiohistorv.com
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*

— UNBEATABLE

Production Ofter—A

offer one of the season's most outstand-
ing bargains in Portabie Transistor
Radio Kits. Thia kit iz a modern,
sensitive quality circuit Recejver Unit
B.V.A.
1 Diode, Printed
Circuit, Med. and Long Waves, Ferrite
Aerial, Car Radio Input, 4w Push-Pull
output into 3 ohm Speaker, Calibrated
Dial and Rlow Motion Tuning, ete.

SET OF 6 TRANS!STORS
and | DIODE 4§/,

Complete Kit—8PECIAL BARGAIN PRICER— £6I19I6
8 ohm speaker only required—special 7 x 3lin ROLA

only 15/6. Circuit and Assembly Instruction 1/6 post
CABINETS now avaiiable 25/ extra,

KIT

carr. 6.

Foolotesksksksiokskskokok etk tokokkokk

PRACTICAL WIRELESS

259

CONSTRUCTORS

EASY TO BUILD TWOTSTAGE TRANSISTOR
SE

The BIJOU
The set thot looks

like a Radio Set
@ Attractive Case
@ Mini 0005 Tuner
@High Q Litz Coil

@®Works for
months off No.
R 8 Battery
@ Simple to con-
struct in 15 min.
Total
Building 25,, P. & P. You can't go wrong. We guaran-
Costs 1/6 tee good results.

Components Price List. Layout Plans 1/6 (free with order)

TRANSISTOR BARGAINS!

Sensational New Reduced Prices! Latest Types—Llst Grade BVA

Mullard G.E.C.
0C4H4 10/6 Mixer A74 9/6
0C45 816 LE, 873 8-
0A31 16 Diode GEX34 3/8
oCsiD kil Driver GETIIY 6/6

8et of MULLARD . Set of G.E.C.
6 Trans, 1 Diode 48I6 All post Free ¢ Trans, | Diode 45/'
MATCHED PAIRS OC8l's 17/6, GETLl4's 15/8.

SPEAKER FRET.-Expanded Bronze
anodised metal & x 8in., 2/3; 12 x 8in.
3/~; 12x17in., 4/6; 12x16 in., 6/, etc.

TYGAN FRET (Contemp. pattern)

SPEAKERS P.M. 3 ohms 2!in. Elac
17/6. 3iin. Goodmans, 18/8. 5ip.
Rola 17/6. 6in, Elac, 18/6, 7 ¥ 4in.
Goodmans, 18/6. 8in. Rola, 20/~ 10iu.

12 x 1%in., 2/-; 12 x 18in., 3/-, ete. R. & A., 25/-.
- o e

l Bend 3d. stamp for detailed list.

1T4 8/-

1R3, 185 76

4’4, 3va 7/6

Dak9s 9/

DEFM 9/-
[

-~ =TT

Portable Transistor
Record Player

6 v. Operation—1 watt output.

GARRARD BAl Player Unit 59 ,6
pe & p. 26

1 WATT 4 TRANSISTOR

AMPLIFIER KIT 79 ’6
pe & p. 20

TWO TONE CABINET and

7 x 4in. SPEAKER 39 '6
P& p. 28

Complete 3 Unit Kit Carr.
BARGAIN PRICKE £7'1 9' 3/6.

Circuit & Assembly lostructions 2/8._‘

— . e v — — D m — — — v —
VALVES—New Reduced Prices—All Guaranteed
DKYs 9/ EFs8 12/8 PCCre 9/68
DLY4 9/- o 8/8 PCFRN 9/6
ECLB0 10/8 EY51 8/6 PULSY 12/6
ECL82 10/8 EY®H 10/~ PLAL 12/6
FFRO 8- EZR0I81 718 U2b 12/6
— e ——— — — ——

TAPE RECORDER
KIT ONLY £16 10s.

Latest 3-vaive circuit based on Mullard's
design. Magic eye and tone controls.
Printed circuit already wired. A
sensitive quality recorder.
96/-, B.S.R. Ta Deck  £8.10.0.
Collaro Kit £68.5.0.

£12.10.0 Set of 5 valves 45/-.

Special Unit Kit Prices—8end stamp
for detalled lst. Handbook  (full
details) 2/6.

j
I
J

R —

Jason Tuners—Approved Kits—comprehensive range
In stock. Model FMTI 5 gns. etc. 48 hour Alignment
Bervice. Send for complete bargain list.

RADIO COMPONENT
SPECIALISTS

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY

Est. 1946, Telephone THO 2188°
Lerms C.W.0. or C.0.D. Post and Packing up to } b, 7d., us 111,
3tb, 1/8, 5ib, 2/-, 10ib, 2/9. Hours 9 a.m.—6 p.n. 1 p.m. Weds.

/

EXPLORE THE WORLD ON THIS
1-VALVE
SHORTWAVE
RADIO

@ Receives speech and music
from all over the world.
@ Construction price inclu-
des valve and one coil
covering 40-100 mecres.
[ ] Coanoboe extended to cover
. 10-100 metres.
Total Building ‘- P. &P, Can b to 2
o Only 35[_ h ® 3;‘1’:“:. converted to 2 or
Send 2/- for wiring diagram and components price list

IDEAL FOR THE BEGINNER
All components

" CRYSTAL RECEIVER
Covering Medium including case 1 2,6
foronly P.&P. /6

Wave Band

PUT YOUR FAVOURITE PROGRAMME ON TAPE

TAPE IT 77t R.C.S. TAPE TUNER

THE

Will operate on all types of Recorder.
High impedance output, variable Medium
wave tuning. Triple wound Super Hi-Q
coil. Chassis and components colour
coded. Easily constructed from full
instruction data and layout diagrams.

Size 33 x 13 x lin.
P. &P,
30" 116

Total Building
Costs Only

Send 1/6 for wiring diagram and compo-

nents price list.

POWERFUL PERSONAL PORTABLE

This delightful set is designed to give
you a completely personal portable radio.
\deal for the beach, bedroom, offica—in
fact anywhere. Sturdy bronze finished
matal case. No holes to drill Detachable
rod aerial. All batteries self-contained.
Can be built in | hour. Covers medium
waves. Loud clear tone. Selective tuning. |
All parts are sold separately. L
Total Building

P.&P.
Costs Only 35" /e
Send 2/- for wiring diagram and components price list.

““ Ensure success with R.C.S5.”

R.C.S. PRODUCTS (RADIO) LTD.
i1, OLIVER ROAD, LONDON, E.I7

Mail Order only. Trade Enquiries welcomed.

www americanradiohistorvy com
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RECEIVERS & COMPONENTS

TRAN3SISTORS BRAND NEW. Mul-
lard OC3lD 2 OC8IMAT 30/-. New-
market set of 6 + 1 diode 45/-; Red
spot '3/6, White spot 4/-, Green/
Yellow 4/., Yellow/Red 6/.. Diodes
general 10d.. GEX34 3/3, OA8I 3/3.
Miniature cap 2/3 ea. Rectifiers RM5
12/6, SM5 13/6. All postage paid by
Slwl;g’LE RADIO, 107 Neasden Lane,

SPEAKERS ELAC 5in.,, 3 ohm:
12 R83 50 £17. C. HEYWOOD, The
Cié(&;." Ladybrook Rd, Bramhall, Ches.

LEADER RADIO
THE, NEW TELETRON TRANSISTOR-8

A highly seniitive two waveband all transistor
reteiver tunable over long and medium wavebands.
Rexine case 63 x 4 x Illin. Fully assembied nnd
ready for use, less battery................ £10.10.0
THE NEW OSMOR “P.W.” TRANSISTOR-6
A highly sensitive six transistor sunerhet for medium
and long wavebands. Design incorporates printed
circuit and high Q" ferrite aerial, cte. Kit complete

with instruction data, less battery ........ £8.19.6
ANCO MINI-4
The popular pocket four transistor superhet.

Bize 5; x 34 x 1'Y/,qin. with pre-aligned colls and
transformers.  24in. high Aux speakor, ferrite slal
aerial. Jaay Lo buil Kit complete with instroction
atg). ieds battery
RXPANCO. OSMOR,
transformers, etc.,
for ists.

Qmm lETRON transistorised tapejack. £5.9s, Carriage

s

F.M. TUNER. Covers 85.105 M/cs, nses double

tridde an R.F. and mixer stages (less valve),

barkdla 86/-, carr. 1 /6.

COLLARO STUDIO TAPE DECK. 3 motors, 3

speed, qnly £11.10.0. $.A.E. with coquiries.

73 VISTA WAY. KENTON. HARROW, MIDDX.
Phone: WOR 4512,

L. coils,
. B.AK.

“HEATHKITS ** can now be seen in
London and purchased on easy terms
Fyee-brochure. DIRECT TV REPLACE-

LTD.. Dept. PW/7/6. 138
Lewisham Way, S.E.14. Tideway 6666.

COMPONENTS, VALVES, Tubes, etc,
Write or phone for free list. ARION
TELEVISION, 4 Maxted Rd., Peck-
ham, S.E.15. (New X 7152).

SPEAKER REPAIRS.
fitted: Clock coils Wound. b
REPAIRS. Pluckley, Ashford, Kent.

Cones/Fields
nd. L. 8.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

RATIES: 6/6 per line or
thereof, averagze five words to line,
minimum 2 lines. Box No. 1/~ extra.
Advertisements must be prepaid and
addressed 10 Advertisement
Manager, Practical Wirciess,*
Tower llouse, Southampion St.,
London W.(.2,

In Scotland . . .. ...

RBRENVUE

for Better Value

COMPLETELY REPROCESSED TUBE

(NEW GUN, RESCREENED,
ALUMINISED)

126v and 6.5v, 0.3 amp.,

17 and iSin. Types . £6.10.0
126v and 6.5v, 0.3 amp.,

14in. Types . £6. 0.0
12v, 1Sin. Types ... ... £€71. 0.0
2v, 12 and |5in. Types ... £6. 0.0

Electrostatic 90 degree and 110 degree tubes
0/- extra. Carr. paid.

10/~ ALLOWED ON OLD TUBE
Terms arranged
FERGUSON
14in. BBC and STV Consoles .., £i2.10.0
I4in. 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 Lid.
Anderson Drive
Renfrew :  Scotland

Tel.: Renfrew 2642

July, 1961
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“WEYRAD"”  TRANSISTOR
RECEIVER

LONG & MEDIUM WAVE. p.P.
O/P. ALL COMPONENTS AVAIL-
ALBLE TOTAL COST £8.17.6.

CONSTRUCTOR'S BOOKLET 2)-.

TRANSISTOR AM FEEDER UNIT,
SUPERHET  AVAILABLE NOW,
Size # x 3 x lin. TUTAL COST OF
COMIPON S £5.10.0.

3 BOOKLET. 1/9.

CONSTRU

. tor Shopping Lists.
35 OHM LAN SPEAKERS, 2771,
JACKSON 00" GANG (with ‘I'rim-
mers), 10/6.
WESTHAM RAD10 SUPPLIES
Rear of 175 Abbotsbury  Road

WEYMOUTH, DORSET

GUARANTEED VALVES from 1/-,
Radio. TV componenls. Transistor
set Kits from 10/-. S.W. Kit 22/6.
List 3d. HAMILTON RADIO (W).
13 Western Rd.. St. Leonards, Sussex.

RECLAIMED VALVES, tested and
perfect: huge stocks; all one price,
5/- plus 6d. postage each. Delivery
by return. LEWIS, 46 Woodford Ave..
Ilford, Essex.

A ININAIKIN

No. 190 Transformer, )/- ea., post 11d.
8/9 doz.. post tree.
Peris Prisms. Soiled. 1/- pair, post 2/-
T. 2/8 doz.. post 1/-,

1 es, 48 for 1/-, post 9d.

Mica Conds, .01 mfd, 500 v., 2/- doz., post 9d,
Valves, 6AGS, 2034, 12 A6, 6SS7, 2/-. New.
Slider Toggles. 3.A., 250 v., 4 for 1/8, post 9d.
Postage extra. C.W.O. only. Many 6ther
bargains. .

25 ASHFIELD PLACE, OTLEY, YORKS.

VALVES 100%.
inc. postage.
Rd, Wheatley,

Most types, all 3/86,
BOWMAN, 18 Plunket
Doncaster.

" @ KINGSLAND
ELECTRONIC COMPONENTS
" Stupendous Offers

1858 ELECTRONIC COMPONENTS

50 vAssorted Resistances and Condensers,
6 Miniature Valve Holders. two Tag Strips,
40 Scparate Contacts each 3/9, p. & p. 1/9.
Chassis 14 x 8 x 1in. 12 Miniature Valves 1 x
tin- with Valve holders. approx. 60 resis-
tances and capacitors. } and  watt, 6 Ger-
manium dlodes, two tag strips, 100 contacts
each. 5/-, p. & p. 2/3.
20 Réesistanees § and § watt, 35 metalmite
and T/C/C. small Condensers, 9 Miniature
Valve Holders, 3 Tag Sirips, 100 contacts
each and other useful pieces, 8/8, p. & p. 2/3.
BARGAIN PACK, Pair Throat Micro-
phones, 2ft. 2in, Screened Lead with socket,
ong 5 Henry 200 mA Choke, 3 Electrolytic
Condensers, Vibrator, 3 Toggle Switches. 6
Qo Valve Bases, 1 Waveband Switch, 6
go Plugs, 6 Assorted Coils, 8 Cartridge
usEs. 6 Potentiometers, 6 W.W, Multipliers,
Ergyag;g.ble Condensers, Coil of Wire, 15/8,
Al )

strument Rectifier with Circuits, 5/8.
6v. or 12 v. Vibrators. 2/6 each, p. & p. 1/6.
Assorted Droppers, 5/-, p. & p. 1/6.
ik# and Pick-up Transformers.
?abv Alarms, 4/8. p. & p. 1/-.
00 Assorted Resistances or Condensers or
50-50, 8/~ p. & p. 1/9.
G Assorted Potentlometers, §/-. p. & p. 1/9.

182 KINGSLAND RD.. SHOR Drren,
L 2. Tel: SHO 6572. Sorry U.K. oniy.

Ideal (or

6in.  Dia. (yes—six inch) Milliameters
041 fl. round Ernest Turner 79/- (3/6). 24 in.
Dia. Voltmeters 0/500 1. round Weston
1000 ohms per volt. 47/6 (2/6). Shecial Valves
4/250A £8.10.0: QY3/125 £6.10.0: 4212 £4.
Simpson Mode) 43 Volt-ohmeters 24 in.
meter mn _case £3.100 (5/-). Metat
Rectifiers 24 v. 12A 20/- (3/6).

4 PAGE LIST OF OVER 1,000 ITEMS
IN STOCK  AVAILABLE—KEEP
ONE BY YOU.

Wide Band Acrial Amplifiers. ten sep-
arate outlets {rom one aerial rack mounting
£8.10.0 (7/8). Pocket Radioactive Dose-
meters, quartz fibre fountain pen type
25/{- (1/-). reduction for guantities. 5 IFoot
PP.O0. RRacks 191n. wide drilled and tabped
65/« (10/-). Elliott 0/4 volt moving coil
Voltmeters 2000 ohms per volt, 2}n. dia;
idea’ as basic meter 25/- (4/6). Mains Filter
Units, laboratorv precision type totally
enclosed 2¢ amps. 10/- (/6). sSigma 10.000
ohms SPDT Relays 12/6(1/6). Mctai Reetifi-
ers 24 v. 12A 20/- (3/6). AVO Geiger Coun-
ters £0.10.0 (5/-). Bendix 6ft enclosed
Transmitter Cabinets, 15in. wide £5 (20/-).
P.0. Rucks 19in. wide, 3ft high £2 (10/-).
Metal Rectitiers 12 v. 1 amp 5/- (1/6). 20
Fool Super Lightweight Aluminium Tripod
sell supporting 1lin. dia. Masts, complete,
7 ibs. weight £10.10.0 (30/-).

We hayve large quantities of *bits and
pieces” we cannot list—and invite
Your  cenguiries—we can  probably
hicip—every one answered,

Amounts in brackets are carriuge Ehelund
and Wales.

P HARRIS, ORGANFORD, DORSET.

www.americanradiohistorv.com

POST-FREE BARGAINS

VALVES
EF36 3/-, 6SN7GT 3/-, 6H6GT 116, EF50(A)
2'-, EF50(Br.) 116, 5U4G 476, &07 5/-,
EF37A 6/-.
TUBES. 3BPI with base,
Mu-Metal screen, as new 1776,
(new) 8/-, SFP7A 6/6.
SWITCHES. 2| positions, 2 pole, wired to
20,1000 ohm. <+ resistors giving
0-20k ohm + -2% 2% in. diam. x 2in. long,
lin. long shaft,.}in. diameter, 9/- each.
SWITCHES SCeramic), 11 positions,
3 pole, new 5'6, ex-equip., as new 4/-,
ex-equip 3/-.
CHARGER TRANSFORMERS. Primar:
210-230v. 50 ¢/s output, 63 v. 4 a., 7 V's
C.T.83,7V'sC.T. 4a. twice,2 Vs C.T. 5 a,,
1976 each.
VARIAC TRANSFORMERS. Inpu: 20 v
50 c/s output 0-20 v. Continuously variable
at 10 amp. Will work with much smaller
input voltages. Ideal for battery charger
control beards, etc., 19/6 each, two trans-
formers on common shaft can be wired in
se;ies or parallel 27/6, three on one shaft
377/6.

Orders below 5/-, postage 9d. extra.

DENBY'S ELECTRONICS

“HILLSIDE”, COLDSHAW,
HAWORTH, KEIGHLEY, Yocks.

mask, and
VCRSI17C

-2%
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NEW AMIFM 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

DON'T DO IT YORSELF. Kits built
and tested. Details S.A.E. 6 Hooker
Road, Heartsease, Norwich, Norfolk.

_PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

RECEIVERS & COMPONENTS

reontinued)

POWER IN PACKETS. New supplies
of the following: W1649 Wavemeters/
Sig. Gen. Freg. 140/240Mc/s. 155/
255Mc/s. Accurate to 0.2Mc/s con-
taining 5M Xtal. Complete with Inst.
book and Attenuator 30/. each
delivered. 426a control units cont. 6
assorted Xtals 18/6 each delivered.
42/6 similar to above., 1 Xtal type
14/6 dellvered 90 x 1}V Hts. 10/6.
90 x 71V 6/6. 1}V HD. 1/6. 1/20th Hp.
240V Senes motors EX. Spin Driers.
Brand New ex works and unused,
ideal sewing machines, etc. 20/- each.
DIGGINS, 129/131 Radnor Street,
Hulme. Manchester 15.

CONSTRUCTORS
BARGAINS

200 Condcensers, 5pF to 0.1 mfd. 5/-. 50
Resistors (} to 1 watt mixed), 2/-. 4 Volume
controls. 2/-. 4 Rotary switches, 5/-. P, &P,

-

TRANSISTORS
Red Spot, 3/ Wmte. 3/9:_Yellow (6 volt),
2/3; Yellow/Gree 3/9: Red/Yellow, &/-;
l%Tglg‘sl (OC7D), 413. TS17 (OC72). 8/- each.

d.

LEDISWAN
XA101, 102, 103, 104. 9/- ea.ch XB102, 103, 104,
8/- each. XCl{) 10/-. P P d
EWMA
NKTI152A (0044) 10/- 153A (0C45).

8/8
252A (OCT1), b/6, 253A (OCT4), i
P.&P.6d.

6/9 each.

MULLARD

0016. 35/-. OC170 (up to 100 Mc/s.). 30/-.

BAR(;AIV SETS FOR SUPERHET

6 Mazda plus 1 Diode, 52/6. 6 Newmarket

plus 1 Diode, 43/-. 1-OC44, 2-0C45, 1-0C81D,

2-0C81, 52/8.

Condensers, Sub-Miniature, 1,

8,10, 16, 30 and 50 mfds.@t 2/3 each. P. &P 3d
POTENTIOMETERS

All values Lin or Log. 3/- with D/P switch,

4/9.- Double gang 50K S/Log. 1 Meg, D/P

swi&tch,s d6/- Other types less switch, 7/~

SPEAKERS
E.M.I. 3 ohm, 17/11. 15 and 35 ohm,
25/- Eliptical 7 x 4 ohm, 5/- ohm
15/-. 10in.. 29/-, 1 45/-. 1/6.
(‘l(YsTAL SETS, w1th chasys dlaJ knobs.
etc., all parts 12/6. P. & P. 1/-.

CRYSTAL FARPIEC L. wlth lead and
plug. High or low im 8/6 each.
Headphones for Lrystal sets, 15/- (light-
weight), P. & P. 1/-

Sub-Miniature Jack Plugs and Sockets
3/6 palr. Slider Wave (/hange sSwitch, 2/6.
Transistor lolders. 1/-. P, & P, 6d.

PRINTED C ll{CUl s
P.W, Pocket Sugperhet, 9/, Weyrad, 9/-.
Mullard. 3/3 Amplifier with drawing, 5/6.
Mullard. 5/10. Amplifier with drawing, 11/9.
Mullard 5/20 Amplifier with drawing, 11/9.
Mullard 5/10 Stereo Board, 23/6.
All other parts available P. & P. 1/-.

METERS

**Caby”’ A-10, £4.10.8 B.20, £8 5.0. P. & P. 2/3.

24in. round, 500 mA, 10/- each
VALVES
Post Free. SP4l, 2/3 GH 3/~: 6K7G, 2/6;
GFG 8/8; K' '7‘66 1 0/=; KTW83, 6/-: ECC32. 5/-:
10/' 5/8: 2525 9/6: 25Z6 10/=;
PEN 10/8; American 41, 5/-; 43, 5/=; 57,

6/-378. /679, 6/8.

TRANSISTOR TRANSFORMERS
1:1C.T. Sec.. Driver. 10/-: 6.6 : 1 C.T. Prim
Output 9/-; 3.8 : 1 plus 1 Split Sec. Driver,
11/9:9,2 : 10utput, 8/-.

\’lhralors 4 Pin, xI‘io(r)“l-sync 2, 12 and 24
Linear,

volts, 4/-each,P. &

Stockists for: Jason, Armstrong,

Leak, Denco, Repanco, Osmor, etc., plus

many bargain lines for the caller.

SOUND VISION
ANCHOR STREET

CHELMSFORD - ESSEX

Guaranteed Perfect. Ex-equipment

TUBES 6m. Guarantee. FITTED FREE
9-10. . 30/-: 14in. 40/-; 17in., 50/~
VALVES all tested before despatch.
50.000 in stock. 1000 types.
Examples:
1D5 5/- 1 27SU 10/- | PCL.82  4/6
5U4 4/6 3 /- | PL33 416
8BG6  12/6 | 183BT 12/6 | PL33  10/-
6BW6 16 | ALL 76 | PL8L 418
6C5 3/~ | AZ31 716 | PL82 4/8
6C9 4/68 | B /6 | PLA3 4/8
6F1 o/- | EB34 2/- | PY31 4/8
6F13 3/~ | EB41 2/- | PY80 4/6
6r14 4/6 | EBS1 2/- | PY8L 4/8
6F15 4/6 | EBCI1  4/6 | pyss  4/8
6K25 4/ SBF80  4/8 | pyag 416
6L1 4/ ECC81 4/8 | spsl 1/~
6L6 i ECH35 6/- 1 4y 2/-
6L18 4/ ECH42 4/6 | U4 5/-
6LD20 4/6 | ECL80 418 | 150 a6
6N7 4/6 | EF42 2 | Uoa 7
6P25 /6 | EF50 1~ | g3 1
6P28 4/6 | EF80 - | UB %’8
6V6 /6 | EFal 8- g}t i
787 /6 | EL33 478 | 1o e
7C5 4/ | EL33 4/6 | oivs 418
7C6 4/6 | EL42 4/6
754 4/6 | EYs1  4/6 | UBol ~ 12/8
Y4 4/8 | EY36 4/6 | UAF42  4/6
1001 4/8 | KT33C 4,6 | UB4L 2/-
10¢2 4/6 | KT36  4/6 | UCHa2 4/6
OF1 3/- | KT61 4/¢ | Ur42 2/-
10P13  4/8 | N37 4/ | UL4l 4/6
10P14 4/ | N8 10/- | UL44 78
20D1 3/- | N108 12/ | UL46 4/6
20F2 4/¢ | PCC84 ~4/8 | UUT 98
20P1 4/6 | PCF80 4/6 1 Uvy4l  4/6

Pre-war 4, 5, 7 pin valves 5/-, postage 6d. each
Also old American, Side-Congact. e

NEW TRANSISTORS, Red Spot 2/- "oC44,
0C145, OC72. OC76. 10/-; OC35, 2

SELENIUM PHOTOCELLS 7/8. 12/6 and

25/-,

SPEAKERS 6, 8 and 7x 41n 5/-. 10in. 10/-.
LOTr from £l. Def. Coils Osc. Tr. cheap
CONSTRUCTOR'S l’Al((,t 1., 21bs. assor-
ted res. cond. electrolytics, pots etc.. 7/6.
Postage ‘7/6

Send S.A.E, with enquiries or for full list.
ST, JOHN'S RADIO”, 156 St. John’s Hill,
London S,W.11. Phone: BAT 9838

TUBES! Mostly 70/75's, guaranteed
year. Also good Televisions, 12/17in.,
£5/£12 3 Pank Avenue, New Barnet.
BAR 1934.

RESISTORS,—100 new. wire ended,
assorted. all types, 7/6 box, post free.
COOK'S OF BEDFORD, 29 St. Mary's

Street, Bedford.

FOR SALE
INDEPENDENT 200/240 volt
electricity supply for only £8
American Dynamotor Unit, runs
Television, Electric Drills_and all
Universal AC/DC Mains Egquipment

from 12 volt car battery. Cost £40,
our price £8. — S.AE. full details.
Scientific Products, P., Cleveleys,
Lancs.
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FOR SALE (continued)

100 BAYS of Brand New Adjustable
Steel Shelving, 72in. high x 34in.
wide x 12in. deep: stove enanielled
dark green, sent unassembled. 8ix
shelt bay £3 15s. Sample delivered
free. Quantity discounts. N. C.
BROWN LTD, Eagle St,eelworks, Hey-
wood, Lancs. "Tel: 690

AMERICAN MAGAZINES. — Year's
subscription, * High deelity " 50[-
“ Electronics World,” 43/-; ** 0,
35/-. Specimens 5/- each. F‘ull cata-
logue free. WILLEN LTD. (Dept. 40),
9 Drapers Gdns.. London. E.C.2.

MULLARD HIGH-SPEED Valve
Tester Cards available, 9d. ea. Post-
age 3d. any &mount. HOBDEN, 1
Church Hiil Avenue, Bexhill, Suséex.

ron SALE
100.000
Brand New

RADIO VALVES

comprising
30,000 Ferranti 4 volt range;
Ferranti 2 volt range.
50,000 mixed int. octals, including minia-
tures, etc., £1000 lot. To first customer
taking away (removal van needed).

ron SALE
1.000 New 3731

Television Tubes

| Pl

20,000

First to take away £500 lot.
FOR SALE
100.000
Waveox “Invisible’

Radio Aerials
£100 lot.

5,000 Electrostatic Tweeter
STHB7. £500 lot.

5,000 (Own Printed Both Sides) Stiff 12"
Record Covers.

£10 lot. Buyer takes goods away.
MAZEL RADIO, 124/138 London Rd.,

Manchester 1, Lancs.
Tel: Ardwick 3505/3565.

Speakers.

WANTED

BEST PRICE paid by return 1or new
Valves and eguipment. STAN WIL-.
LETS. 43 Spon Lane. West Bromwxch
Staffs. Tel: WES 2392.

WANTED VALVES

All types for prompt cash. Must be
new. State quantity.

WILLIAM CARVIS LTD.
103 North Street, Leeds 7

_ASK your dealer for American Ferro-

dynamics. * Brand Five ' Recording
Tapes—the best tape value!

www.americanradiohistorv.com

(continued on next page)


www.americanradiohistory.com

262

WANTED (continued;

NEW VALVES bought, state price.
A. D. A, MANUFACTURING CO., 172
Alfreton

WANTED. Service Sheets. No
quantity too large. Highest prices
paid. SULTAN RADIO, 29, Church
Road, Tunbridge Wells, Kent.

Road, Nottingham.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

SERVICE SHEETS

fcontinued)

July, 1961

SITUATIONS VACANT

(continued)

SERVICE SHEETS (1930-1961) from

1/- with free Fault Finding Guide.
Catalogue 6,000 models, 1/-. 125
Radio/TV Sheets covering 370

popular maodels 20/-. 8.A.E. enquiries,
HAMILTON RADIO, Western Road,
St. Leonards, Sussex.

A PROMPT CASH OFFER for your
surplus Brand New Valves, Speakers,
Components, Test Instruments, etc.
R H.8., 155, Swan Arcade, Bradford 1.

NEW VALVES WANTED
Any type, any quantity
CASH PAID

R.S.T. 21}, Streatham Road,
Mitcham, Surrey.
Telephone: MiTcham 6201,

SOUND RECORDINGS

RECORDING TAPE, save up to 30%,
send for 1ist; also 50 second-hand
recorders in stock.—E. C. KINGSLEY
AND CO., 132 Tottenham Court Road,
London, W.1. EUS 6500.

PRIVATE GRAMOPHONE Records
made from your own recorded tape.
Weddings, Choirs, Greetings records,
etc. LP's from 17/8. S.A.E. SOUND
SERVICES (Dept. 2), 28, Viewiorth
Terrace, Sunderland. Tel: 57032.

SERVICE SHEETS

SERVICE SHEETS, Radlo, TV, 5,000
models.  List 1/-, S.AE. enquiries:
TELRAY, 11, Maudland Bk., Preston.

FAULTFINDER FILES, showing com-
mon faults that each receiver 18
{:rone to and other useful servicing
nformation, 2/- ea. List 9d., plus
postage. S.P. DISTRIBUTORS, 44,
Old Bond Street, London, W.1.

SERVICE SHEETS. We have the
largest stock of Radlo and TV
Service Sheets in the country for sale
at 4/- each. 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
avatlable, 1/, B.A.E. please. Malil
orders only to S.P. DISTRIBUTORS,
44, Old Bond Street, London, W.I.

S8ERVICE SHEETS, TV 4/. ea. Radlo
3/- ea. List 1/-. All orders dispatched
on day received. Also Manuals for
sale and hire. SULTAN RADIO, 29,
Church Road, Tunbridge Wells, Kent.

SERVICE SHEETS; also Current and
Obsolete  Valves  for sale. JOHN
GILBERT RADIO. 20 Extension,
Shepherd's Bush. Markets London,
W.12. (Phone: SHE 3052.)

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. 5/, Address in block capitals, please.

CAMPBELL

Laundry Lane, Hungerford, Berks.

SERVICE SHEETS from 6d. each.
Manuals, sale, hire. S.A.E. DARWINS,
45, Shaw St., St Helens, Lancs.

SITUATIONS VACANT

CITY AND GUILDS (Electrical, etc.)
on “"No pass--no fee' terms. Over
95% successes. For detalls of Electri-
cal Engineering, Applied Electronics,

Automation, etc., send for our 148-
page handbook, free and post free.
B.LE.T. (Dept. 2424), 29, Wright’s

Lane, London, W.8.

A.M.l.Mech. E., A M.Brit.I.R.E., Cit
and Guilds, G.C.E., etc., brings hig
pay and security. ‘*“No pass—no
pay” terms. Over 95% successes. For
details of exams and courses i

in all
branches of Engineering, Building,
Electronics, etc., write for 148-page
handbook, free. B.I.LE.T. (Dept. 242B),
London, W.8.

TV AND RADIO A.M.Brit.L.LR.E.,
City and Guilds, R.T.E.B. Cert.,
etc.,, on *“No "pass—no fee' terms.
Over 95% successes. For details of
Exams and ouUrses (including
practical apparatus) in all branches
of Radio, TV and Electronics, write
for 148-page Mandbook. free. B.I.E.T.

(Dept. 242G), 29, Wright’s Lane,
London, W.8.

N

)
Telecommunications

CAMBRIDGE

require

TEST
ENGINEERS

The Company is engaged in the manufac-
ture of a wide range of Electronic Equip-
ment, including V.H.F. and Micro Wave.
Candidates should have had a minimum
of two years’ practical experience or have
served in H.M. Forces as Wireless/Radar
Fitters or Mechanics. Those who have
taken any of the City and Guilds (London)
Institute Courses have an added advantage.
The Factory is a modern one, and there are
excellent opportunities for the right men.

Please apply in writing giving details
of age, experience, salary required, and
quoting reference number (No. A.1889) to:

The Personnel Manager

Pye Telecommunications
Limited,

DITTON WORKS, NEWMARKET ROAD
CAMBRIDGE.
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6. AND E. BRADLEY
LIMITED

TEST ENGINEERS

Engineers with experience in one of
the following fields are invited to apply to
join a Laboratory Team working on special-
ised electronic equipment, Radar Systems,
Navigational Aids, VHF/UHF Techniques,
Microwave Measurements, Test Equipment
and Standards, Pulse/Video Circuitry,

Industrial experience or training in the
Services Radio Trades is essential.

Apply for an early interview to the
Personnel Officer. G. & E. Bradley Lud,,
quoting Reference S.G. at Electral House,
Neasden Lane, London, N.W.I10 (DOLlis
Hill 7811), stating brief personal details.
Evening, Saturday or provincial interviews
can be arranged.

A Member of Joseph Lucas
{Industries) Limited

VACANCIES EXIST
in the
ADMIRALTY SURFACE WEAPONS
ESTABLISHMETQT EXTENSION

ROYAL NAVAL STORES DEPOT,
COPENACRE, HAWTHORN, WILTS

for
ELECTRICIANS (RADIO)

and

ELECTRICAL FITTERS

Applicants for the ‘ormer position should
have at least five years' experience in the
trade and for the latter must have come
pleted a recognised apprenticeship.
The Establishment is located 8 miles from
Bach. The work is interesting and varied, in
modérn test rooms and workshops, and is
mainly concerned with the testing and
modification of naval radio and radar equip-
mens.
The commencing basic rate of pay is
£9.18s.2d. for a five-day 42 hour week. In
addition, new entrants are assessed for a
merit award after three months’ service
and this award is back-dated to the date of
joining. The initial award may be up to 25/-
per week and jurther awards up to a total
of £3 per week may be granted. After a
minimum period of service all employees
are considered for establishment on per-
manent staff.
Admiralty employment confers certain
benefits, including assisted travel, paid sick
leave entitlement, paid public holidays, and
a fortnight’s paid annual holiday.
Recreation and welfare facilities are available.

Applications, in writing, should be addressed
1o the
OFFICER-IN-CHARGE
ADMIRALTY SURFACE WEAPONS
ESTABLISHMENT EXTENSION,
ROYAL NAVAL STORE DEPOT,
COPENACRE, HAWTHORN,
WILTSHIRE
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' SITUATIONS VACANT (continued)

MINISTRY OF AVIATION

E.I.D.

ELECTRONIC
INSPECTORS

required for

RADIO, RADAR, COMPONENTS & ELECTRICAL
ANCILLARIES AT BROMLEY & WOOLWICH
and elsewhere in London and Home Counties.

Varied and interesting work 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

AOJL :
Aquila, Golf Road, Bromley, Kent.

MISCELLANEOUS

DASCO
FOR DIiAMONDS

Manufacturer's offer to users—send us your old stylus arm and we will retip with
finest Transcription quality Diamond. .
To ensure best reproduction every Diamond s inspected for finish and radius with
500 magnification.

FOR £1.0.0 ONLY
Or we will supply complete with any stylus arm for £1 6s. 0d. Tax Paid and will
. despatch within 48 hours 0! receipt. vost (ree.
All Diamonds are Guaranteed for One Year

(Sapphires also supplied 4/6 Tax Paid)
Mail Orders to:—Dasco. Frith Park, Tadworth, Surrey.

DIAMOND STYL!
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MISCELLANEOUS

(continued)

YOU READ MUSIC 72—

Then how about making yoursell an
electric organ? Constructional data
avallable—full circuits, drawings and
notes. It has 5 octaves. 2 manuals and
pedals with 24 stops—uses 41 valves.
With its variable attack you can piay
Classics and Swing.

Write NOW for free leaflet and further

details to €. & S,, 20 Maude Street,
Darlington. Durham.

EDUCATIONAL

LEARN RADIO AND ELECTRONICS
the new practical way! Hosts of
absorbing 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 used. Free brochure
from: Dept. 11 P.W., RADIO-
%TF}(UCTOR, 40, Russell St., Reading,
erks.

City and County of Bristol
Education Committee

BRISTOL TECHNICAL COLLEGE

Principal: E, Poole,
B.Sc. (Eng.), M.LMech.E., M.1.Prod.E,

gristol School of Marine Radio and
Radar

(Formerly of A.S.T. Hamble)

Courses avallable for 1st and 2nd Class
D.M.G. Certificates for Marine Radio
Officers; M.O.T. Radar Maintenance Certi-
ficate; 8Six weeks Pre-Sea Training for
qualified Radio Officers; (From September
1961)—Two-year course for Air Radio Main-
tenance Engineers Licences, Catogories ‘A’
and ‘B,

For further detalls apply to the Registrar,
Bristol Technical College, Ashley Down,
Bristol, 7,

WIRELESS,
Radio Officer in the Merchant Navy;

See the world 8s &

short training period. low _ fees;
scholarships, etc., svailable. Board-
ing and Day students. Stamp for

prospectus. WIRELESS COLLEGE,

Colwyn Bay.

x LEARN «

RADIO & TV
SERVICING
for your OWN
BUSINESS/HOBBY

@ by a new exciting no-maths

system, using practical equipment

recently introduced to this
country.

FREE Brochure from:—

RADIOSTRUCTOR

DEPT. G77, READING, BERKS. 7/61

(continued on next page)
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CLASSIFIED ADVERTISEMENTS
(continued)

EDUCATIONAL (continued)

“HOW AND WHY ' of Radio and
Electronies made easy by a new, non-
maths Practical way. Postal instrug-
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 subject. FREE brochure from:
Dept. P.W. 12, RADIOSTRUCTOR, 40,
Russell Street, Reading, Berks.
FREE FROM THE I.p.R.E, Syllabus
of famous radio and TV courses.
Membership Conditions booklet  1/-.
Sample copy The Prac. Radio Engi-
neer, 2/- post free. Secretary, 20,
Fairfield Road, London, N.8.

BOOKS & PUBLICATIONS

FIND Tv SET TROUBLES IN
MINUTES from the great book ‘The
Principles of TV Receiver Servicing.”
10/6 all book houses and radio whole-

salers. If not in stock, from Secre-
tary, I.P.R.E, 20, Fairfield Road,
London, N.8.

ONE-FINGER PIANISTS

Build your own electronic keyboard
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

TRANSISTOR—BARGAINS
Transistors from 3/6. Packet of Mullards
One 0.C.44. Two 0.C.45s, One O.C. 81d, Two
0.C. 8ls, 50/-, the set with diode. All
components for the P.W, pocket suberhet
LF. job. £2.8.0. Set ol coils 3.I.F.s and Osc.
coll 19/6. Mullard coll units to wind your
own colls, 2/ each. 10/- set of 4. Coil data
provided. 7 days only. Ediswan X.A.
101s, and 102s at 6/- each,

Save noney, S.A.E. for list.
Jonno's, 32 Heathfield Gdns.. Chiswiek

W.4. Phone Chi. 6312.

RE/CIP. BRDGE 5%

Checks all types of resistors, condensers
6 RANGES
Builtin I hour. Direct reading
READY CALIBRATED
Stamp for details of this and other kits.

RADIO MAIL (Dept. NV)
Raleigh Mews, Raleigh Street, Nottingham

“ GLOBE-KING”
WORLD-FAMOUS KITS AND RECEIVERS

Deslgned and marketed specially for the
newcomer and beginner, the ‘Globe-
King” kits continue to enjoy world-wide
popularity.  Unsolicited Testimonials
include many from Transmitting Ama-
teurs and Professional Operators praising
performance and efficiency of this minia-
ture equipment, The single-valve kit
costs only 79s. 6d. complete down to the
last  screw. First-class components
throughout, three coils, three low-loss
S.W. variables includes band-spreading,
Siemens-Ediswan Mazda valve, etc.,
Unit-assembly and construction, “‘Easy-
Bulld" Diagrammatic Instructions en-
closed with each Kit. Send now for
Catalogue—it's free, but please enclose
stamp for postage,

JOHNSONS (Radio)
ST. MARTINS GATE, WORCS.

[

PRACTICAL WIRELESS

| CABINETS &
HI-FI EQUIPMENT

We can supply any Cabinet
| to your own specification

““Grosvenor” £19.19.0

This is only one example
taken from our extensive
range of stock cabinets.
Write for our NE Dage
fully {llustrated catalogsue
on:

THE LARGEST RANGE OF CABINETS
IN THE COUNTRY
Equipment is also our speciality and
we now offer, 1n a novel book form:
A NEW EQUIPMENT COMPARATOR
illustrating our range of radio chassis,
speakers, tape decks, single players and

autochangers.
SEND TODAY for a copy of these two
books! which are absolutely FREE?

LEWIS[ T

100 (P71) Chase Side
Southgate, London, N.14. Pal 3733

” NEW 7th EDITION

» RADIO VALVE

: DATA
>
E
4
>
b
t
b
{
t

Characteristics of 4,800 valves & trans-
istors, rectifiers & cathode ray tubes.
Compiled by staff of **WWwW*,

(158 . Postage 10d.
PRINCIPLES OF SEMICONDUC-

TORS, by M. G. Scroggie. 2l/-.
Postage I/-.
BASIC ELECTRONICS, by Van

Valkenburgh Nooger & Neville. Inc.
6 Vols. £3.6.0. complete. Postage 2/-.

PRINCIPLES OF TRANSISTOR
CIRCUITS, by S. W. Amos. 2i/-.
Postage |/-. .

THE RADIO AMATEUR’S HAND-
BOOK, 1961 Ed., by A.R.R.L. 32/6.
Postage 2/-.

A BEGINNER’S GUIDE ToO
:lADIO, by F. J. Camm. 7/6. Postage

d.

STEREO—How it Works,
Burstein. 23/-. Postage I/-.
SERVICE VALVE EQUIVALENTS,

an R.S.G.B. Pub: 2/-, Postage 4d.

COMPLETE CATALOGUE I/,

by H.

BRITAIN'S LARGEST STOCKISTS
of British and American Technical Books

1921 PRAED STREET
LONDON, W.2

Phone: PADdington 4185
Open 6 days 9-6 p.m.
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! : OUR COMPREHENSIVE SERVICE

INCLUDES:

12 CHANNEL TURRET TUNERS, 10, 18,
38 Mcfs, 40/-: VALVES, PCF80 and PCC84,
7/3 each. Cabinets, Glasses, Masks, Con-
densers, Resistors, Ion Traps, Speakers.
RECLAIMED C.R. TURES
(Not boosted or reactivated)
9n. and 12in., 35/-; 14in., 50/~ 17in.. 60/-.
%{}] picture tested, taken from stripped
S.

R¥EGUNNED C.R. TURES
(12 month guarantee)
12in., 80/-; 14in., 90/-: 17in.,  100/-.
EXAMPLE OF TRANSFORMER LIST
L.O.P.T. SCAN COILS

FERGUSON: (New (Used) (New) (Used)

103T. 105T 69/9 35/~ 60/- 35/

992/4/6/8 69/9 35/~ 60/~  35/-

PYE:

V4, VT4, V7 52/6 35/~ 55/~  35/-
7. CT 52/6 35/~ 55/~ 35/~

These are only examples of stocks, we have
many thousands more, and would be pleased
to quote for any component you may
require.

We pride ourselves that we can obtain
and supply any TV spare.

OUR GIGANTIC STOCKS INCLUDE :

OSC. TRANS. AND SCAN COILS, FOR
ANY MAKE OR MODEL TELEVISION.
SOME OF OUR VALVES

AZ3l  §/6 | PCL82 10/9 | SP4l  2/3
B36 5/6 | PCL83 11/3 | SP6L /3
D77 3/- | PCLBY "8/g | WT7 5/
DHT7  4f¢ | PLB 818 | z77 3/
KoL 5/9 | PL36  10/9 | 5U4 5/-
DK82 8- | P 14/6 | 5V4  9-
DKo6 7/ | PL8L 8/ | 5Y3  10/6
DL92 59 | PL82  @/9 | 524 10/
D94 /9 | P 7~ | 6ALS 3/
DL% 78 | PYSL - | 6AMS 3/
EB9L 3/ | PY32 10/ | 6CD6 27/
EBC33 5/ | PY80 6/6 | 6D2 3/
EBF80 9/6 | PY8l  6/- | 6%l 5/-
Ccc8l  5/3 | PYSZ  g/@ | 6F12  a)-
ECC82 50 | PZ30 10/~ | 6F13 /-
ECC8: 8- | U2 9/6 | 6F14 98
CFe0 8- | U2{  10/- | 6F15  9/8
ECH35 - | U 12/ | 611 15/6
ECHBL 6/- | U2% 13/ | 6V6 5/-
ECL80 @/9 | Ul g/s | 1071 4l
EF39  5/- | Us0 86 | 0c1 10/~
EF50  3/9 | Us2 7 | 1002 T3)-
EF0 46 | Ulal 9. | 10P13 g/
EFSL 8- | UL 9/ | 10P14 9/
EF92  5/- | U282 20/~ | 12417 5/8
L33 8/ | U30L 20/~ | 12A07 /9
EL38  14/6 | UB0L  22/8 | 20D1  8/6
ELSt " 7/- | UAF42 “/- | 20F2 )~
EYSISE /- | UBC4L %/9 | 201 1976
EY5l  7/9 | UCH42 % | 2081  16/8
EY8s /6 | UF4l  g8/6 | 20p3 19/
o o M

5/- 7 218U -
KT36 g/6 | ULds 773 | oor  lon
Boce: 3| U¥h 8| st
PCCBY  §/6 | UUS  14/6 | 30P4  10/9
PCF80 7/~ | UUS  "6/6 | 185BT 14/

These are only examples of our valves:
if you do not see what you require send
stamped addressed envelope for special
quotation.

For the Finest, Fastest Service in the
country, eontact—

D. & B. TELEVISION
131a KINGSTON ROAD
SOUTH WIMBLEDON

LONDON S.w.19

Phone: Cherrywood 3955

And that's not all—

WE ARE OPEN FROM 10 a.m. UNTIL
MIDNIGHT

| For any information or problems you have

Call on us or Phone, we are always pleased

to help.

TERMS: S.A.E. all enquiries.

C.0.D. 3/- extra.

Postage on Valve 6d. each, C.R.T.s 12/6 inc.

insurance.

‘ SATISFACTION

C.W.0. or

ASSURED
RETURN POST SERVICE

- -
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AVO METERS

MODEL T €12,10.0. MODEL 8£17.10.0. Giunrantecd perfect,
Lompiete wita deads and battepies. Registered post and
paching 5/- extra,
MULFVIMEVERS, 10000/volt, A.C. and D.C. volte, ©-10, 50, 250,
500 & 1000. D.C, current 0-10, 100mA, Resistance -2k @ and 0-200K €.
Bakelite case, complete with test leads. BRAND NEW 59/6.

' TC 231, The mos. accurate precision portable heterodyne

trequency meter 125Kc/s to 20Mef/s,  Complete with vriginal
individual calibration book. Guaranteed perrect £16.

CRYSTAL CALIBRATOR No. 1. _Good cond:tion, tested, with
instruction manual ONLY 58/6 or A3 NEW with three spare valves,
leads. etc. £4.10.0. P. & P. /e,

Cit 191 COMMUNICA TION RECEIVERS 6U KCrs— 0 Mers 1n
3 pands. 11 valves, 2RF and 3 stages. Crystai Zate BFO
ete. Input 200-250 v, A.C. mains, 22W output for : @ srkr. In
superb condition £25. Carr, 30/-. 4.A.E. tor {Hlustrated detaiis,

GILAM. MOTORS. Garrard ACS, 78 r.p.m. NEW 18/8. post 2/6.

DIAF AID—MEDRESCO TV PLE (3 min. batt, valves). Com-
plete with min, xtal earphone earplugs and leather case.
Brand New 35/- or with batteries ©2 post frec.

R-1135-B, with iatest drive, first class condition. "£.18.6.
Mains Power Pack, £6.10.0. Data Book. 1/3 post paid.

Moving Coil Phoaes, Finest quauty Cuanadian, witn Chamotis ear-
muffs and leather-covered headvand. W.th lead and jack piug.
Noise excluding, supremely comiortabie. 19/6, post 1/6.

GIANT COMPOSENT PARCEL, Contains 100 * and 1 watt
resistors, 50 Hi Stab resistors, W/W rasistors. carbon snd WIW
pots, 100 capacitors (mica, pager, Sprazue, biag varijable, ~tc.),
valveholders, tag strips. metal réctifiers, sieeving, etc. All com-
ponents are unused, GUARANTEED VALUE. 25/-, blus 2/ post.

T.C.C. VISCONOL CONDENSERS. 8 mid., 800 v, D.C. wkg at
71°C, ©P 152V. 3 x 1t x 5in. high. BRAND NEW. Boxed. 8/8 each.
JRO COMMUNICATION RECEIVERS, complete with 9 coils.
From 18 gns, S.A.E. for full particulars.

CALLERS CLEARANCE CORNER. We have a large amount of
miscellaneous stock, either slightly imperfect or too few to adver-
tise which we are offering at ‘‘Knock-out’ prices.

CHARLES BRITAIN (RADIO) LTD.
Il Upper Saint Martins Lane, London, w.C.2.

TEMple Bar 05456 Shop Hours 9-8 p.m. (9-1 p.m. Thursday).
Open all day Saturday

DO NOT THINK'
YOU STUPID.

and this is one reason why we do not
make stupid claims and promises.
Another is that we consider that to
do so would be unethical.

OUR claim to your attention is that we
really believe that we can help you to
pass City and Guilds examinations.
We have been doing this kind of
thing for more than 20 years, and with
success. We are also Consultants
in the field of Recruitment, Selection
and Promotion of Technical personnel
and this puts us in the best possibie
position to find suitable jobs for our
pupils.

If this interests you and only if you are pre-
pared to WORK, please write to me today.

J. SYKES, M.LEE., M.Brit.LR.E.
Principal :

British National Radio School,

WIRELESS 265

Red Lion Court, Stalbridge, Dorset

IN THE HOME, IN THE CAR,
BY THE SEA, IN FIELDS AFAR

THE CONTESSA

IS VOTED BEST OF ALL

A really remarkable

9 BAND 6 TRANSISTOR ..
SUPERHET KIT

(As displayed at the Radio Hobbies Exhibition)

The CONTESSA
is the professional
looking set with
the professional
performance.

Study these brilliant features
which cannot be found in any
other kit....

Waveband Coverage of 530 k/cs to 1620 k/c§
and 160 k/cs to 270 k/cs. L.
Assured reception of at least a dozen stations
in daylight! g
Large clearly-calibrated station-named dial.
Internal high-gain ferrox aerial.

5.1 ratio stow 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. i
Only first grade fully guaranteed Mazda
matched transistors and diodes are used.

Double tuned IF transformers for maximum
gain and knifc-edged selectivity. "
Fully drilled printed circuit panel marked with
component numbers. i
The two-colour case measures 10 x 74 X 33in.
and weighs approx. 4 1b.

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. - e

i
Inclusive price for all associated components, -
cabinet and baltery, complete in every detail. I I 6

Plus 3/6 Regd. P.P. O/
Or our BUY AS YOU BUILD SCHEME any parts sokd 4
separately. Send for comprehensive descriptive manuq{
and parts iist. 3/6 post tree. Rt

gl

See and hear a working model at:— Y
RADIO CLEARANCE LTD.

27 Tottenham Court Road, London W.I |

Telephone: Museum 9188 Al

— J
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SELENIUM RECTIFIERS

F.W. BRIDG. H.T. Types H.W.
..3/11 150v.40ma. .. 3/9
250 v

..85/9
©14/9  8/11.250 v. 50 m.a.
/. (Bridze) 811

B.S.R. MONARDECK TAPEDECKS,

Speed 3fin. per sec. High quality record-

ing heads, 7 gns. Carr. 5/-.

Suitable polished veneered walnut carry-

gng g.ase for above 38/6. (Space for ampli-
er.

EX-GOVT. CASES. Size 14-104in. high.
Well ventilated, black crackle finished,
undrillied cover. IDEAL FOR BATTERY
CHARGER OR INSTRUMENT CASE OR
COVER COULD BE USED FOR AMPLI-
FIER. Only 9/9, plus 2/- postage.

LINEAR TREMOLG/PRE-AMP UNIT

Type TPU/1, with 3 controls, volume,
amplitude and frequency. Inputs for
guitar and microphone. Requires power
Supply of 250 v. 10 m.a. and 6.3 v. 1 a.,
available from any R.S.C. or LINEAR
amplifier. The unit i3 merely connected
to normal input socket of hi-fi amplifier
or Guitar amplifier. Only £4.19.9.

|

HI-FI1 10 WATT AMPLIFIERS !

| Brand new. Manufacturer's discontinued

6{)1/5% 250 v:ggg::‘;: : %H ‘ Treble Controls.
L1213 v. 80 m.a. 5/11 | Quality. For 230-250 v. A.C.
15/3 v.250 m.a.

Carriage 7/6. 6-1 9.6

line. Fitted Mullard vaives, Dual {nputs
for *‘mike” and

gram., etc. Bass and
High sensitivity and

POCKET PORTABLE 3 TRANS
RADIO v
cabinet. “‘Built-in’’ ferrite rod aerial, and
Miniature ioudspeaker unit. Regenerative
cireuit using 2 Brimar R.F. transistors.
1 output transistor and crystal diode.
Point-to-point i
instructions

necessary parts only 48/9,

STOR

DESIGN. Handsome plastic

wiring

diagrams and
11d. Total

cost of all

PRACTICAL WIRELESS SUPER SIX
POCKET PORTABLE RADIO DFSIGN
Diagrams etc.. 1/9 or All parts including
| Egilllseg circuit and first grade transistors

MULTI-METERS. Ferranti Universal
A.C./D.C., 58/6.

CABY Al0.
micro-amps, A.C. and D.C. ranges £4.17.6.

CABY B20. Sensitivity up to 10,000 chms
per volt, A.C. and D.C., £6.10.0.
S.A.E. will bring leafiets on Al0 or B20.

Basic Meter sensitivity 155

July, 1961
SPECIAL  OFFER  EX-GOVERN-
MUENT  SELENIUM  RECTIFIERS.

12 v. 15 amp. with large square cooling
fins. 19/9 each.

LX. GOVT. SMOOTHING CHOKES.
200 mA., 3-5 H., 50 ohms, Parmeko 8/9;
100 mA., 6 H., 100 ohms 8/11: 150 mA.,
10 H., 50 ohms 9/9: 80 mA, 20 H., 500 ohms
5/9: 120 mA., 12 H.. 100 ohms 8/9; 50 mA.,
50 H., 1.000 ohms 6/9: 100 mA., 10 H., 1
ohms 6/9: 60 mA., 5-10 H., 250 ohms $/11.
EX. GOVT. NS TRA?
Primaries 200-250 v. 50 c.p.s. A.C.

250v. 60 m.a. 6.3v. 2a. oq .. 10/11
270-0-275v. 100 m.a. 6.3v. Ta. 5v. Ja. ..
200-0-300v. 60 m.a. 6.3v. 2a. .. Go
300-0-300v. 100 m.a. 6.3v. 2a. bv. 2a. .. 18/9

350-0-350v. 160 m.a. 6.3v. 5a. 5v. 3a. .. 27/9
5v. 10a. Parmeko & oo .. 118
4-4v. C.T. 6-8 amps, Parmeko .. 78
400v. 200 m.a. s oo 17/9

17/9

22/9

2 VOLT ACCUMULATORS
Varleys small size 4 x 3% x 1}in., 2 v. 14
AH., brand new, 8/g ea., 3 for 15/8.

FIELD TELEPHONE
With bell,
require only
small batt-

a
office, fac-

RLELAYS. Carpenters’ Type, Polarised coutside
2 times 9,500 turns at 1.685 ohms, 13/9. intercom-
MICRO-AMMETERS, 3in. diam. ¢-50 Miniature Type G.E.C. 670 Sealed, wire munication.
micro-amps, 33/8. ends. 4 c/overs, Dlatinum M1095, 12/9, 58/8 each.
TERMS: C.W.0. or C.0.D. No. C.0.D. under £1. Post 1/9 extra under £2. 2/8 extra under £5.
LIVERPO O L Open 8 to 8. Weds. until 1 p.m. Trade supplied. S.A.E. with all enquiries,
Mail Orders to 29-31 Moorfield Road, Leeds 12.
R.s.c. BRADFORD Personal Shoppers to: 5 and 7 County (Mecca) Arcade, Briggate, Leeds .
MA NC H ESTER 8-10 Brown Street (Market Street), Manchester 2.
(Manchester) d S 56 Morley Street (next to Majestic Baliroom), Bradford.
Ltd. and LEED 73 Dale Street, Liverpool 2.

EXPRESS ELECTRONICS

ROSEDENE LABORATORIES
KINGSWOOD WAY, SELSDON, SURREY

NEW TESTED AND GUARANTEED
FOR THREE MONTHS

VALVES

per doz. yds.
1Cr 7/6/8AT8 6/-18D3 4/-|DF91 7/B|ECL82 9/8/PCLR2 7/
ice /86 BAG 7/-[12AH8 10/-|Drog /- E141 8/-[PCLBY  7/-
Ic3 8/-[6BES U« LLATT7  8/-|DHTG 7/8 KEF80 8/8|PLsL /6
¥t 8/-[6BHG 5/8/12aU7 5/6(1i77 6/- EFS4 9/-|PL82 -
1F3 7/0’85«]'6 5/9/12AX7 6/-/DH142 8/8|EF91 4/-1Pysl 8/8

YBR7  8/8
10/8

12BEG 876/ DH160
12BH7 10/6/ DK91
12K8GT11/- DK92

10/-|EF92 3/6
76 EL4L 9/6
7/6 EL84 -

GAK; This month’s bargains

SCREENED CABLES

Screened Microphone Cable, Ist. Grade, 9d. yd. or /-
12-Core Screened Cable, 2/- yd.
(5 Pairs) Screened Cable, 18 yd. All plus 1’6 P. & P,

10-Core

PY82 /6
PY83  7/8
R19 lllg

AERIAL EQUIPMENT
TWIN FEEDER. 300 chm 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!+; 70ft. 8/6. P. & P. 2/,

RIBBED GLASS. Jin. aerial insulators, 1/9 each. P. & P. |16,
CERAMIC FEEDER SPREADERS. 6in. type F.S. 10d. each

CERAMIC “T" PIECES. Type A.T. for centre of dipoles,

14 6/9/6BWe /6
L 8/6‘631%77 71~ 12976T 78| DKoe R A
7/6|6C. /-{128N7. 7/6|DL92  7/6|EMB1 10/-|Us2 7
IPLL  7/66D2  4/-(16A5  §/-DLos /6 BYE yidlooe 78 Other lengths pro rata.
IRS  6/- 6112  4/-(25A6G  8§/6(DL9S  8/- EYSL 10//Ut8 =
185 8/-6H6QT 2/- 2SL6GT 7/8|EBSI  4/- EZ40  7/8|UBCAL S8
14 7/6l6J7GT  7/6(2524G  9)- EBOAL 10/- EZ80  5/6/GCH42 918 or 9'- dozen, P. & P. 2.
1U5  6/-(6K7G  5/6/30C1. 6/9|EBFS0 8/6 KZ8l  6/9|UF4L 8.6
304 8/(6K8G  §/-(30LL  7/-|BCCBL 0/« KT33C 0/6|UIAL  8/8 B L P g Pl
384 9/6/6Q7G  6/-(35L6GT 9/-|ECC82 5/6|KT66 11/8|UVAL %8 each, P. & P. /-

2 METRE BEAM 5 ELEMENT W.S. YAGI.

Complete in

box with | x 2tin. mast head bracket. PRICE 49/-. P. & P. 36,
SUPER AERAXIAL CABLE. 75 ohm, 300 watts, very low
loss, 1/8 per yard, P. & P. 16 50 ohm, 300 watt coax, very low

ABSORPTION WAVEMETERS. 3.00 to 35.00 Mc/s. in 3

switched bands, 3.5, 7, 14, 2) and 28 Mc/s. Ham Bands marked

3V4  7/6l68LIGT 6/-/35W1  8/6/RCCSS 6/~ N1T 76| Wib.  ere

SULG  7/6[SBNTGT 6/- 35240 8/-(ECCSS 7/6N18  8/-|wiss o

OYSGT 4/86V6G  7/6/53KU 10/6ECFB0 8/8N1D  7/6/X17 g

bua - sgexs oo 7ojECres lolNut  0/6x1a 9

8A / 5/~(80 - ECH4! 8/~ PCC! /91 X150 98-

OAL5  4/-(6X0GT 6/: DAFOL 3/6|ECHSL 10). pGrs0 oroizir.  an loss, 116 yd. or 20 yds. 2716, P. & P, 179
8AM6  4/-7B7  7/6IDAFSS 8/-BCLSO 8/6lPCF&2 3.liDi7 %

Coax. Super quality 3im., 6d. yd. Plugs, 9d. Sockets, 9d.

VOLUME CONTROLS MIDGET SIZE LONG SPINDLES, D.P. switch

4/- Less switch, 2/6. Values 10K to 2M, BYA, B7G v. Holdera 8d., Screens

8d., Contact Cooled Rectifiers 250v. 50u1A, 8/6. 85mA, 8/6.
MATCHED PAIRS

EL84 17/-, 6V6G 17/-. 6BWo 18/~ per pair. Push Pull 0.P. Transformers

for above 3.1500 14/8, P. & P. 1/6. 12in, .M. Speakers 30 24/8. Baker's

“Belhurat” 1%n. 16Q 15W, 80/-. P. & P. “/6. 12in. Stereo Model £2.7.0,
SETS OF VALVES

DE91, DF91, DAF91, DL92 or DL941. .19/6 ECH42, EF41, EBC{l,

DK96, DF96, DAF96, DL96G .. ........27/6 ELAl, EZ40 .37/8

1C3, 1F1, 1FD1. IPI ..... . 2718

1R5, 1T4, 185, 384, 0r 3V4 .......... 9/6

Postage and packing 6d.

on scale. Complete with indicator bulb. A MUST for any
Ham shack. 2276 post free.

VARIABLE CONDENSERS All brass wi.h ceramic end
plates and ball race bearings. 50 pF, §/9. {00 pF, 6/6. 160 pF,
716. 240 pF, 8/6, and 300 pF, 9/6. All fitted with rear extension
tor ganging. P. & P. I/-. Also Flexible Couplers I/~ each.
g.l- g TFD. 1,200 v. D.C. Wkg. Capacitors, 1276 each.
. & P. 2/-.

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)
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—— KINGSMERE SUPPLIES LIMITED

MAIL ORDER HOUSE TERMS: Remit with Order or C.O.D.

Cash refund guarantee

I’ ERAND NEW
"'i AND BOXED

Insured Post }/-, over £2 Free (Export extra).
Single valves, post 6d.

Built to the highest specifications,
these chassis offer
the finest value

ALL BRITISH RADIOGRAM
CHASSIS, 3 WAVEBANDS
S MULLARD VALVES

:;’u‘s’i‘;:“' i~ ECHB8I(, EF89, EBCBI, EL84, EZ80 with Template
: f:—'ﬂ & Brand new and guar. A,C. 200/250v. 4 SPEED
oz, ; Short - Medium - Long Gram. P.U. ; MODEL UAS
E_'ﬁs High Q dust core coils. Latest
o circuit technique., AVC and neg. £6 15 0
% : feedback. 4 watts, Chassis size " .
i 134 x 6 x 7in. Aligned and + STANDARD OR

calibrated ready for use, Quality STEREO PICK-UP
at Low Cost. Chassis isolated.

H.P. Dep. £5 and five monthly of £1.

GARRARD 4-SPEED HIGH FIDELITY UNITS

p & LefeuSAE OuR PRICE £9,0,0 | Auiechineer RE1O || €510 pice inc lugein normal
Matched Speakers, 5in., 64in.. Bin., 1776 ea. 10in, 25/-, 12in. 30/, P ecrinnion 4HF  £16.19.6 | heads. Stereo hds. £2 ex.
BRAND NEW VALVES Matched Pairs 1/- extra neéB’R‘&’n’é’#ips Recording Fepe
oz4 6/- | 6BA6  T7/-]16S)7M _ 6!- |DF96  8/- | EL4I 9/-1 PCLE2  B'- | 5in. 400fc 13/6 | MYLAR DUPONT
IRS 6. | 6BE6 7!~ | 6SNTGT 66 | DK96 8- |EL84 816 | PYBO  7/6 | g “ooor. 1516 | Super High Fidelit
1S5 6/- | 6C4 - | 6USG 76 |DL9%  B1-|EMBI 916 | PYSBL 86| 535 "y 9601 200 | Debene Pl v
1T4 50| 6D6 6- | 6v6G  5'- | EABCBO 8- | EYSI 76| PY82 7| 70T Go0s qon |l ae e 316
2X2 206 | 6F6G  7/- | 6X5G 6/~ | EBYI 4-|EYB6  70-|PYB3  9-| 7 |'gooic. 3206 | T 24008 60
3Q5 9. | 6G6 si- | 12AT7  6/- |EBC4l B+ |EZ40 7| QP25  Ti-i g "peals. 3in. 116, 4, 5, 53in. 2/-, Tin. 216
;34 ],12 6H6 ¥ :%Ay ::. EBF80 |gl- Ezeo8 '{!- R3 716 | Spare Reels, 3in. 176, 4, 3, >3in. &=, 7in. #8.

4 615 56 | 12AX7 6/~ | ECC84 8- | Ell4 . |SPet 36| o

WA UENES BT 66 | Ecrids 1o | HABCBO | UFAL 816 | qineeant R TR e, el 2
5Y3G  6/-| 6)7G  6/6 | 12Q7GT 6/6 | ECL8O 10/- 120- | L1 8re | ==t LA oA Bl
574G 9/6| 6K6GT 5/-|25YG5 976 |ECL82 10'- | HVR2A 6| UY4l  7'- SETS OF VALVES
eACT 36 |6K7G  5-{35L6 96 |EF3®  5'6|kT33c 10| U2 o | 1976 IRS. T4, 155, 354 or 3v4,
6AGS /- | 6K7M 716 |35Z4  6/6 | EF4l (8 g ~|27t6 DK96. DF96, DAF96, DL96.
GALS  4.|6K8G  é'- | BO7 5. | Ergo  7m | MUM4 TI6{ VP23 616 | 9716 6KB, 6KT, 6QT, 6Y6. 524 or 6X5.
6AM6  4/- | 6NTM  6I-| 954 116 | EFS1 41 | P61 36 | u7s 6/6 | 3716 ECH42 EF4l, EBC4l, EL4I, EZ40.
6AT6 716 | 6Q7G  T/61 956 276 | EF92 5. | PCCB4  8/- | VRIO5/30 3976 ECHSI, EFE9, EBC3!, ELB4, EZ80.
€B8G  5/- | 6SATM  6/- | DAF96 8- | EL32  4/-|PCF80 7’6 9. | 351 12K8, 12K7, 12Q7, 35L6, 35Z4.

25 FOAMCOURT WAY, FERRING, WORTHING, SUSSEX

e
MWW &om%“

*m
_&‘
3

Build these four up-lo-the-minute

& | REPANCO designs
é A ¢ "d i\:i‘% I—THE “JOURNEYMAN"”, A SI1X TRANSISTOR PORT-
: ke ABLE RECEIVER

% MEDIUM AND LONG WAVEBANDS

#
2. OF BOOKS by G. A. BRIGGS .1§$ﬁ§«§i'/ % POSITION FOR CAR RADIO AERIAL
¥
Al veadable and p ‘;-?ﬁ%} * PRINTED CIRCUIT WITH COMPONENT NUMBERS
entertarning P % PUSH-PULL OUTPUT
e, S % FERRITE SLAB AER!AL
A, A Step by step mstructions. 176, post 3d.

L ‘i
R

% A to Z in AUDIO
224 Pages 160 illustrations
% STEREO HAND BOOK

146 Pages 33 illustrations

% LOUDSPEAKERS S5th Ed.
336 Pages 230 illustrations 19/6 (20/9 post free).

2—MINI-4. A REMARKABLE FOUR TRANSISTOR SUPER-
HET POCKET RECEIVER
% MEDIUM AND LONG WAVEBANDS
% SIZE OF CASE 5} x 35 x I Hin.
% AUTOMATIC GAIN CONTROL
% 24in. LOUDSPEAKER
% 3RD IFT REFLEXED AS AUDIO DRIVER

Easy Wiring Plans and Step-by-Step Instructions. 176, post 3d

3—THE “TWINETTE” A TWO TRANSISTOR LOCAL
STATION PORTABLE RECEIVER

»
15/6 (18/6 post tree).

10/6 (11/8 post free).

SOUND REPRODUCTION 3rd Ed.

368 Pages 315 illustrations 1716 (18/6 post free).

PIANOS, PIANISTS & SONICS

190 Pages 102 illustrations 10/6 (11/8 post free)
% With R. E. COOKE, B.Sc. (Eng.} as Technical Editor.

T'he above books are sold by many radio dealess and bookshops.
In case of difficulty direct from

IDLE
BRADFORD
YORKSHIRE
Telephone

1d1e 1285/6

Grams: 'Wharfdel'
1dle, Bradfor.

Wharfedale

WIRELESS WORKS 'LTD

LOUDSPEAKER RECEPTION
MEDIUM AND LONG WAVEBANDS
REFLEX CIRCUIT

Step by step instructions. 13, post 3d.

4—FULLY TRANSISTORISED CAR RADIO
% 7 TRANSISTORS
2 WATTS OUTPUT
MEDIUM AND LONG WAVEBANDS
A.G.C. AND AUXILLIARY A.G.C. CIRCUITS
SUPER PERFORMANCE
Step by step instructions, 2/-, post 3d.

*
*
*

Wholesale Inguiries and Export:
REPANCO LTD.
O'Brien’s Buildings,
203-269 Foleshilt Rd.. -
COVENTRY
Tel.: 24224

Mail Order and Trade:
RAD{O EXPERIMENTAL
PRODUCTS LTD.

33 Much Park Street,
COVENTRY
Tel.: 27114
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QA2 8/ Erel 4/ r, , h) N A 7 TE [
g f JESTED AND Ll 417 & I AERO SERVICES LTD
oss s GUARANTEED vt 46 | Retail Shop: 85 TOTTENHAM CT. ROAD, W.1.
® & VALVES By & Tel. LANgham 8403
OZiA  5/6] New Valve Price List Available |EYSL 3/. | Head Office and Warehouse: 14 SOUTH WHARF ROAD, W.2, Tel. AMB 0151/2, 0677,
i[AAHA g’/e. 2(;,‘?6 5/- }g:{:’] g}_ 2:33 g}. %fg lg;- Please send all correspondence and Mail Orders to the_H-e;d Office.
8/- 6F8G  B/6|123G7 3/-|DAF91 6)-|KTS 27/8 Modelmakers’ Motors VENNER TIME SWITCHES
5/~ 8¥a3 7/-112SH7  3/-\DAF98 7/6|KT66 12/8 | Reversible 12V miniatare motors; output | Eight-day clockwork type. One make and
8/- 6G6G  2/6(198K7 5/-|DCCS0 5/-| KTRL 17/~ 5 watts at 7000 r.p.i0. Dimensions l§in. | one break every 24 hours. 1 amp, 260V
6/- 6HS 1/6|128L7G T8/~ {DF9L 5/-| MH4 5/- long x 1l}in. dis. Shaft 0.077in. dia. x 4in. | contacts. Dial graduated in hours. Second
8/- 815 4/-(13D1 5/-|DF92  3/6|ML6 8/- long. Centre-off reversing switch integral | hand, guaranteed, complete p. & p.
8/-l676  3:/8(25L6GT/G Do  7/6|NGTL  8/6 | with the motor. Self-lubricating Post | with key. 2716 Y.
4/- 6K7 4. 8/-|DK63  6/-|PCCB4  8/- | gintered bronze bearings. 1516 free.
8/~|6L8 9/-(258N7GT  |DK91  g/-|PCL82 10/. | == I.F. CHASSIS
4-|sree 3, 8/-|DKoz  9/.| PCL83 10/ RELAYS Type
5o g 5;' /44 31 “|pcrss 10/ 9.72Mcfs, Type 476, Bandwidth
apiony  el1s  b-lDESY UP\rcis w6 | Second hamd, guaranteed| --23kclator 6bdownand £ Sokeie
6/-|6sH7 3|83 10-|pibe  o|Ptas 1. | grc. mmeer RELAYSS for 40db down. Three LF. stagea:
‘/: s 5/: 23V 9/ g{:g; g/— PLSL 10/ "1 M. Contact at 5A '2500 Cof. two CV131and one CV138; detector
: 5/-|a8K7  5/8|85AL 9/-|pro} e/ﬁ PL82  8/6 Operating 40mA. Release 156mA », 6/6 g{,’i;g? squelch and AVC ampliifier o
A5 5/-(6SL7GT 6/6|11746GT pLY3  7/-|PTis  10/- 2 (.0. Bifurcated (ontacts at A t
306 4/ |eunrd 10/- PYSL %6 |  500mA, 7000 Coil;  operating 26Mcfs. 1.F. Unit No. 1. Bandwidth
304 7)-|oner T ajmza 4|l weiTYRL U8 16mA; release SmA 76| Ll80ksfe for 6db down. Two LF.
3% of-lovear a7  &/6(DISI0 1UXE0 (0 | o T YRE O ALLIED TP ¢ O ) S, P
3V ; 3 40/ o Beso g/ Q595110 3/6 High speed, 1R contact, 5000Q ol o b A e gl
54 18/-| B aier . a7 | QV04-7 1276 coil; current 4mA + 6mA. Will " Babtich, ievia ® Drduency of
5V4G 10/ ég;- EC90  2/6 {"f}; 82;- operate with change of current of g 8‘-} 1%, 4 1 1l
5Y3GT 6 | - 0.2mA U S s W
823 / 3| Gose 31U18 1776 | SIEMENS HIGH SPEED, SEALED B R Dult Noj2 IBatidwidity
574 10-15com - LF30 98 1 C.0. contact at 500mA. Twin coit £ 2 L0
o .| 1o T . 5 A ges (CV131), AM detector/AVC
574G 8l lpocss @] VL84 8/ 2x 14002 ; operating 15mA with coils CV140: noise Nmiter-orystal CV448:
8A7 1o | e o-|vrsy 16 1o gerles, 304 with coils parallel. . 8/~ | L0 age pmiterery 3
GAR7 10/ oes & |visa  a/6 | POST OFFICE RELAYS Dimensions: 12} x 1fin. 15/
G 5/~ oo 8I- VRGS 4/ Type 806, 8000 coil, 2 C.0. contacts 6/6 i — " W
BAGT 21 Becet 3a| V7380 Type 3000, 500 coil, 2C.0.contacts 7/ | All the above are supplied complete but
SAKS sl Ecrsoo e 10/- Type 3000, 1000 coll, 2M-2B con- less valves, with circuit disgrame.
BAKG 10/« ECFa2 10;0 VROU  8/- Llacts, break before make. O ing
6aLb /6| EL. VR0 6/- osmA. Release20mA .. .. 76| Gathode Ray Tubes 5 CPI
8AMS 8- L‘g‘.ljg‘) }g/‘ VR105-30 AMERICAN, TELEPHONE RELAYS Green coating medinm persistence &in.
6AMG 28| R /- 5/8 Btandard type A18258, 1 C.0. con- tat face electrostatic tube. Anodes: No, 1—
6AQ5 /- 7 100 |9098,  6|BIMO0 10/~ opy55 olg tact at 500mA, slow release, 2000} 675V; No. 2—2000V; No. 3—4000V.
6AT8 o/ |12AXT 10/ |AC/HL 5/- EF50 1/6|ypise g coil. operatingZ0mA, release 6mA .. 8/~ | Sensitivity: Y-—92V D.C./In. ..
esve  7-|100% B \ARTHA U-1BE0S O-lvRisr aje e e X—79V D.C.fin. 30 /-5;..
2 - - - -. 8 coi
GB;G 10/-11255GT 8/6!awe  sfglEFsg  7.| VRIS 305 /o Operating 60mA, release 20mA .. 3/6 IMPULSE MOTORS
6B a :/' B.T.H. Tape Deck Motors VU120 4/8 AIAUI;;d. by&ectAltwglA'I.. 7tr|,nniatu;e 12V D.C. Ratchet Motors; 5.76Q coll.
cBA /- 1200-200V A.C., 2 watts at approx. 1450| XG1M 7/- Operating 90mA., relcase somia Ol /g | Ratchet wheel, 100 teeth. Can be arranged
GBES  6/-!r.p.m. Can be run either way. 17 Gp.p. X66 10/~ rating ol oo 18| 45 index every + rev. Second 3/6 P.p.
604 2/6|8econd hand, guaranteed. 2/-.| X81M 7/ Postage and packing 9d. per relay. hand, guaranteed. I 1/6.

‘We Buy Speoial VALVES and TUBES, KLYSTRONS, MAGNETRONS, etc., and High-¢lass TEST EQUIPMENT and COMMUN ICATIONS RECEIVERS.

FIRST-CLASS el ™ THE PUNCH
BADIO COURSES ... | ™= £e22ZlC yO0U NEED!

GET A CERTIFICATE! || g’ o o "~ 5, 7011

QUALIFY AT HOME—IN SPARE BA PRICES S 12011 HOLE PUNCHES
After brief, intensely interesting study g‘l‘.a’;fé’;eer?mmi‘]‘"‘g’gg 7" ’ 21 One Minute Type
—undertaken at home in your spare recorders.  Full fre- 1,200 ft. /' 3” diameter . w. 516 ea
time—YOQU can secure your pro- quency 90-20,000 C.P.S. o " 64 "
fessional qualification. Prepare for galtapmie?owrgies‘iortggih EMPTY T 3w eme one ”
YOUR share in the post-war boom utbut, Lk ew-up T
in Radio. Let us show you how. The 3" reel is also SPOOLS ’Sfr. p lype

suitable for the Grun 4" diameter . 6/8 ea.
=== = EREE GUIDE === dig Stenorette. Usually | 3° /- Post Free | 2,

I The New Free Guide contains 132 ] {e?élosoftlf.z'lsz(pi/g pé 5" 2/8 Post Free

pages of information of the greatest 1/9, 4 or more free) 77 8/- Post Free
I importance to those seeking such SEND for yours NOW /- P B

o B7G e 112,
7 B8A, B9A ... 7/8 ,,
¥ @ oo ... B

= St cojun
1~

° ; ficati GOLDEN TAPES LTD. (PW) [H
BTy City and Gl € Asyiom Rond. London: Sts £ w87,
| Finai  Radio,” P.M.G. Radio A.R.R.L. RADIO AMATEURS » o 9

N Postt;é.e and.f.;acking 'I'/-

lAmateurs' Exams., Gen. Cert.
diameter Int. Octal ...10/11 ea,

of Educ. London B.Sc. (Eng.), HANDBOOK 1961

”

1.
] AM.LPE. A.M.I.Mech.E,, New edition, 32/6, Postage 1/9 |3 133
I Draughtsmanship (ali branches) Principles of Transistor Circuits. 2nd lg” » oco 0N b 1514 £
io ‘er Servicing. 3rd ed. b H v e
our remarkable Guarantee of gqalﬂre. llé/e_'cs:)‘;;;g;fﬁv & b Ly o, B9G S I 40 I
SUCCESS OR NO FEE Beginners Gulde to Radio. 5th ed. by |23~ Meter 2718
[ Bvior : Camm. 7/8. postage 9d. 3 » e i
Write now for your copy of this The Oscilioscope at" Work by Haas, 18/~ Post and packing 119
l invaluable publication. |t may well postage 1/-

prove to be the turning point in your Model Boat Radio Control by Casebrook, | Complete set including postage and

6/-, postage 9d. .
I FOU NDECI;relearas-—OVER éllulxiglr;d l}gll:rence Millnual of Transistor pad(mg £7.
reuits, 3 -.
= o= =150,000 SUCCESSES, o _‘ Z,.‘b.ége%&..ﬁ‘iiﬁ“nnmo Call Book, I ER AI_I_
A -, pOS b
NAT‘OE':O(‘;I]AEESJII;%TE OF Junction Transistors in Pulse Circuits ul. v & RAND I-TD
*| | by Neetson, 28/8. postage 1/-.
(Dept. 461), 148 HOLBORN Itadlo, TV fube, and Transistor Equiva. Dept. 1.
LONDON, E.C.I lents Vanual by Babani, 9/8, postage od. .

S. Africa: P.O. Box 8417, Jo'burg.
Australia: P.O. Box 4570, Melbourne. UNIVERSAL BOOK cCoO. 40 Perry HI"' I-Undon S-E-B

12 Little Newport Street, London, W.C.2

i
1
1
1
etc., together with particulars of | ed. by Amos, 21/-, postage 1/~
I
i
|
1

A (adjoining Lisle Street) Tel.: BECkenham 8262
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PRACTICAL WIRELESS

23 TOTTENHAM COURT ROAD, LONDON W.|
and at 309 EDGWARE ROAD, LONDON W.2

269

Tel: MUSEUM 3451/2
Tel: PADdington 6963

inte*a

6-TRANSISTOR
POCKET SUPERHET
Maybe £8 [9 6 E’f“izﬁ

Built for
PP3 Battery extra at 2/6.
This receiver uses the most up-to-
date printed circuit method and
construction is simplicity itself
with the aid of the point-to-point
instructions supplied, using 6
Transistors and one Diode and

| Ferrite Rod Aerial, with provi-
sion for Car Radio Aeria.
and iong waveband coverage and when
constructed the Receiver ts housed in an
attractive teatherette Case, size 61in. x
44in, x {in.

Full medium

The' ‘Petite’’ PORTABLE

MAY BE BUILT FOR

Plus 3/«
p. & p.

BATTERIES EXTRA.
H.T. 10/- (Type B126) or
equivalent L.T. 176 (Type
AD35) or equivalent.

“ Size only 8in. x 8in. x 44in.
+% instruction book 1/6.

The
SUPER 60

6-Transistor
Battery Receiver
May be Buit for

£9.15.0

Plus 4/5 P. & P,
Ever-Ready PP10
Battery Extra 11/
STAR FEATURES:— + Full medium and long waveband
% Six Lst grade Mullard Transis- . coverage.
tors and one Diode. % Calibrated Direct
*

Drive Dial
% Internal Ferrite Rod Aerial. Drive Assembiy.

+ 7in. x 4in. Elliptical Speaker. Full point-to-point instructions
% Printe* Cireuit. supplied.

+ 500 mW Push-Pull Output. + Dimensions 18in. 3 7%in. 3 5%in.
"Phe Recerver is honsed in an attractive contemporary mahogany tinished
cabinet trimmed with giilt, supported by gilt stands.

Phe receiver will operate for months on vue Y-volt long-lite battery.
Lnstruction Book separateiy at 2/6 p.p.

Why not convert your battery bortable to mains operation |

with the COSSOR MU2 BATTERY ELIMINATOR?'
This Eliminator is completely assembled and supplied
with 4ft of Mains Lead and Torpedo Type of On/Off Switch.
It is housed in 2 Metal Containers approximately the same
size as the AD35 and BI26 Batteries, and suitable for
receivers using DK96 range values for use on 200-250V
A.C. m;ins. Size:cI)..T. Unit 3in§x 2%in. x 13in. H.T. L;;\it
4in. x 23in. x 2in. Original price 3 gns. plus 2/-

OUR PRICE for a limited period only. 39,6 P. & P.

Please quote Dept. M.O.P.W.

Rear of 19 HARPENDEN ROAD, WANSTEAD PARK, LONDON, E.12.
Wanstead 1534

MINIATURE DYNAMIC SPEAKERS
A must for alt Busd-it-yourself-llans,
with all current transistor Kit-,
for hone prhoues or futercom.
tance 70 ohms.

As sunplied
Can uiso be adapted
2in. diginetel.  Resise

ONLY ii-

control.

SENSITIVE RELAY.
DPOT 12 v,
Adjustable armature tension spring. Will operate
on less than 1 nja.
Brand new, 16/8 each.

Minature type 260 ohus.

D.Cs Overall size 1 x 1} x lin,

Sultable all model radio

CARBON HAND MICROPHONES.
Brand new and in origingl cartons.
Built-in  on/off  switch,W Lakeiite
construction, with lead and wplug.
Ouly 6/8 each.

MINIATURE

MODEL MOTOR
{Not Bx-Govt.).
Removed  from
Transistor
Tape Recor-
ders apd
perfest con-

ditlon. 8 to Only
1% volts-. 976 each
Duai spindie fully teversible,

protected bearings. Approximately
3/4000 r.p.m. Slze: 2}in, long x lin.
wide. Splndle: iin. x 1/32In.

MINIATURE AMERICAN LEAD
ACID ACCUMULATORS. 38 volts
20 mA. 4 x 1! x fin. 3/6 vach.

12 VOLT VIBRATORS. 4 pin non-
synchronous. Mid. hy Mallory in
eartons of 20, 21/~ per 20,

HYSTERESIS BLOWER MOTOR
Manufac-
tured by
SMITH'S
Aircralt
Instra. Type:
HMI/4. 115
volts 400
cycles, He-
moved from
New Auto-
matic  Pllot
equjpmouc
but in perfect condition, Only 80/- ea.
81t, WHIP AERIALS. 8 x liL. sectlons,
Tor model radio coutrol, etc. 7{6 com.

TERMS: C.W.0. or 7 days approved accounts. All our goods are guaru.nteed

new or in working order.
Qrders despatehed same day.
2f- extra. i

Money refunded in full it not sbsolutely satisfled.
NO POSTAL OR PACKING CHARGES.
Carriage extra Eire and N, Ireland and countries outstde UK.

C.0.D.

SOLDERING
EQUIPMENT

by

.

R

PRECISION SOLDERING
for the

ELECTRONICS INDUSTRY

Comprehensive range - Robust & Reliable
- Light weight - Rapid heating - Bit sizes
3/32in. to 3/8in. - ‘Permabit’ or Cooper
bits - All voitage ranges 6/Tv. to 230/
250v. - Prices from 1976,
Also

@ Plastic Cable Strippers
@® Miniature Solder Pots
@ Heat Guards
@ Long Life Bits
fliustrated is the 25w. 3'16in. replaceable
bit model with safety shieid.
£ G g D s Gus S E e WS S
l ADAMIN—the new range of pre-|
I cision micro-soidering instruments—

Have you had details? N |
Tm he ne NS PND gae Ghe Re ves Ges GEN Gms DN SV
Brochure No. S0 sent free on request.
Sole proprietors and manufacturers:

LIGHTSOLDERING DEVELOPMENTS LTD.
28 Sydenham Road, Croydon, Surrey

Phone: CROydon 8589 Grams: Litesold Croydon

www americanradiohistorvy com

~N


www.americanradiohistory.com

270
NEW VALVES!

Guaranteed Set Tested
24 HOUR SERVICE

1R3, 185. 1T4. 3S4, 3V4, DAF9L, DF91, DK9I,
DL92, DL94, SET of 4, 18/6.
DAF96, DF9%, DK93, DL96. SET of 4 26/-.

1D5 7/- DL92 5/11 PCF80
1R5 5/- DL% 8/9 PCF82 7/8
185 4/ DLS6 6/9 PCL82 8/3
1T+ 3/ EB9L 3/- PCL83 11/8
384 5/1 BC41 7/6 PCL84 7/8
3va 8/ BFS0 7/9 PL36 10/9
5U4G a/ BL21 12/ PL8 /-
5Y3GT 5/ CC40 17/- PL82 il
Z4G 't CC8l 4/9 PL83 71
BAMG 2/ ECC82 5/9 PL84 /6
K7G 1/ CC83 g/3 PY32 10/3
6K8G 4/ ECC84¢ 8/- PY 9l
6Q7G 5/ CC8  7/9 PY8l 6/6
6V6G 4/ CF80 8/3 PY82 6/3
6VEGT 6/6 CF82 8/3 PY83 713
6X5GT  4/9 CH21 12/6 U2s 12/~
12K7GT 4/9 SCH42 /9 UABC80 7/8
12K8GT 11/- CL80 7/3 UAF42 8/8
2Q7GT 4 ©F40  12/3  UBC4) 7l
35L6GT 8/ B4l 716 BF" 8/8
3524GT 5/ LF80 4/9 UCC85 IR
AZ31 8/! EF85 5/- UCH21 12/8
CL33 11/ EF8g 9/8 UCH42 7/6
DAC32 9/ EF89 6/9 UCHS81 8/-
DAF9l 4/ EF91 2/9 UCL82 10/-
DAF36 - 6/ EL4L 7/~ UCL83 13/-
DF33 9/6 EL84 6/3 UF41 58
DF91 3/3 EY51 %3  UF85 8/-
DF9% 69 EYS8§ 716  UF83 8/6
DHT77 6/- EZ40 8/- UL4 -
DK32 11/- EZ4l 6/ ULs84 71
K91 5/- EZ80 9/9  UY2t 11/-
DK92 7l EZ81 6/6 UY4l 5/6
DK9% 6/ MUl4 7/-  UY85 8/3
DL33 8/ PCC84 7/3 VP4B 8/8
DL35 9/ pcess 10/ 4T /9

Postage 6d. per valve extra. Any Parcel
Insured Against Damage in Transit 8d. extra

Any C.0.D. Parcel 3/- extra.
Office address., no callers.
GERALD BERNARD

(Note new address—formerly of Leeds)
25 NEWBURY ROAD
HIGHAMS PARK, LONDON, E.4

SHORT-WAVE
« EQUIPMENT
AND

SHORT-WAVE KITS

Famous for over 25 years for . . .
S.W. Receivers and Kits ol Quality.

H.A.

M.A.C. were the original suppliers of
SHORT-WAVE RECEIVER KITS for
the amateur constructor. Over 10.000
satistied customers—including Tecli-
nical  Colleges, Hospitals, Public
Schools, Hams. ete.
Improved designs with Denco coils:
One-valve Kit, Model *C", Price 25/-,
Price 50/-,

“'All Dryv” Receiver,
Spectal incl. price. Complete Kit, 77/-.

All kits complete with all components,
accessories and full instructions,
Before ordering call and inspect a
demonstration receiver, or send for
descriptive catalogue and order form,
r-—-—___-—_"
i POST THISCOUPON NOW!

“H.A.C.”” SHORT-WAVYE PRODUCTS

(Dept. TH), 44 0ld Bond Street,
London W.1

l Please send me FREE and without
obligation your 1961 literature.

l INIAMB LA o v g vie
ADDRESS.

Seepesiesssnnsane

B

L p—

'Lyons Radio Ltd. |

- 63 dB

PRACTICAL WIRELESS

Telephone: SHEpherds Bush 1729
3 Goldhawk Road, London W.12

10,000 OHMWS P/V A.C. D.C. MULTI-
METERS. Brand new, specially imported
test meters which embody many special
features including extra-large 3iin. scale,
knife edge Pomter for accurate reading.
Unique single, easy to use, slide selector
switch which even the novice would have
dificulty in setting incorrectly and can be
convenlently carried in the pocker, Ranges
are: Volts A.C. and D.C.: 0/6, 0/30, 07120,
0/600, 0/1200: .C. Curr : 07120 micro-
amps, 0f12mA,  0/300mA; Resjstance:
0/20K, 0/2Meg: Decibels: minus 20 to plus
in 5 scales: Capacitance: 0.005 to
0.15mfd. Supplied complete with test leads
and prods and instructions. PRICE for this
superb meter ONLY £5.19.8.

MAINS POWER UNITS. Input: 200/250v.
50cps. A.C. mains. Output: H.T. 2
smoothed D.C. at 150mA, L.T. 6.3v. A.C. at
4A twice. Size 10iin. high x 13in. deeb x 7in.
Specfal features include double filter unit
ensuring negligible hum, Mansbridge
smoothing condensers throughout, separate
fuses and switches for mains and H.T.. with
piiot light indicator for each. Evervthing
of top quallty. 5U4 rectifier includéd. condj-
tion as new and unused. Truly remarkabie
value. PRICE ONLY 59/6, carriage 7/6.

LF.F. UNITS. Contain a wealth of useful
components including relays, 10 valves
(6—6SHT7, 27193, 2—6H6) and a rotarv con-
verter rated at 18v. D.C. input for 480v. D.C.
output. With 12v, input the output obtained
is abprox. 250v. at 80mA. One end of con-
verter is fitted with blower fan. other end
with a gearbox, Both can eastly be removed.
The converter can also be operated trom 6v.
D.C. o driving shafts protrude from the
gearbox and rotate at approx. 4 and 16rap.m.
tor 12v. input and about half this speed for
6v. Offer good value and usefulness for
experimenter and handy man. RICE
ONLY 25/-, carriage 5/-.

RESTORE T.V. TUBE
PICTURE QUALITY &
. BRIGHTNESS
Pat. No.
836161

Reg. destgn.
JUST PI,l‘(Ié ON TO
B
No technical ’

know-

ledge required.
fmportant! State
ake, Model No.

Letters Please.

STANDARD MODEL .. 20/
DE LUXE MODEL .. 30/-
Postage 2/6 either mode}.

SINCLAIR ELECTRONICS Dept. P.w.1

18 Newport Cou“,. (;l;arinz Cross Rd.
Terms: C.W.0.. C.0.D. REGent 5520

BOOKS FOR TIE CONSTRUCTOR
fms\\' PICTORIAL APPROACH TO
LEARNING

BASIC ELECFRICITY, 5 parts.
BASIC ELECTRONICS, 8 parts.
The Complete Set sent on payment of
first instalment,

LEARN WHILE YOU PAY
Write for FREE [liustrated Prospectus
giving details of instalment plan’

BOYS' BOOK OF CRYSTAL SETS AND

SIMPLE CIRCUITS. 3/-,

g/l(AN}?‘lST()R CIRCUITS Nos. 1, 2, 3, 4,
- each.

ELECTRONIC NOVELTIES. 5/¢,

ELECTRONIC GADGETS, 4/-.

SERVICING TRANSISTOR RIICEIVERS

'l’oslage included in ahove prices.
SEND STAMP FOR LISTS.

SELRAY BOOK coO.

60 BAYES HILL, HAYES, BROMLEY,
KENT. Tel. HURstway 1818

www americanradiohistorvy com
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SOLDERING TOOL
12

or Car Batt.:
Adaptor 250v,
10/- extra.

Auto/feed can-

Brand New,
tractlve design In

At-

brown. Size: 12 x 7
x 5tin.  Ideal for
small recelvers,
ete. P. & P. 3/9.
9d. each VALVLES  3/6 doz.
SALVAGE GUARANTEED
2D21 88J ARG HL41DD VR35
4D1 8D2 ARI0 LP2 VR37
6AL5 9D2 Bw48 KT36 1
6C8 10C2 c2C P41 VR107
6C9 10F3 CV66 Pl VRI137
6D1 11D3 Di PM202 VRI50
6D2 12Y4 EA50 R19 VT201
6H6 15D2 EB34 8P41 V501
6J35 6. W150

8 EBS1 P61
Many more at. 9d.. 2/9 and 5/8.
Post on 1-7d.; 6—1/6: 12—2/6.
P.P, COMPONENTS LTD.
219 Ilford Lane, [lford, Essex.
Stamp for FREE Catalogue.

BBC - ITV - F.M. AERIALS
B.B.C. (BAND 1). Tele-§
scoptc loft, 18/6. External,
8/D. 26/3.

LT.V. (BAND 3). 3 Ele-
ment loft array, 24/-. &
Element, 32/8. Wall
mounting, 3 Element, 33/8.
5 Element, 41/3.
COMBINED B.B.C.

Loft 1+3 Element,

1+5 Element. 48/9.

Wall mounting, 1+3 Ele-

ment. 56/3. 1+5 Element,

63/8. Chimney and mast

mounting units also available,

+.M. (BAND 2). Loft “H”, 28/-. 3 Ele-

ment loft, 52/6. S/D loft, 12/6. External

S5/D, 26/3. State channel when ordering.

C.W.0. or C.0.D. P.P. 2/6. Coaxial cable,

d. yd. axial plugs. 1/3. Send 6d.
stamps for illustrated ]ists.

K.V.A. ELECTRONI{CS (Dept.P.W.)
3B, Godstone Road, Kenley, Surrey.

L_O ;K! |T's—TRUE

RED SPOT TRANSISTORS 3/- each, 3
for only 876,
WHITE SPOT TRANSISTORS 3/- each.
YELLOW/GREEN 3'6 each, 3 for 10/-,
RED/YELLOW TRANSISTORS now
only 576 each.
SURFACE BARRIER SB305 TRANS-
ISTORS 9/6 each.
SPECIAL PRICE OFFER OF

OC71, 816; OC72 10/-; OC45, 1116; OC44,
1316; XA102, 12/6; XA!0I, 1176,
SIX MATCHED TRANSISTORS OC44.
2;2015, OC8ID and 2xOC8I. Set of Six
5976.
TRANSISTOR HOLDERS /3. 3 for 3/6.
MINIATURE SLIDER SWITCHES
DP/DT 2f9.
SUB-MINIATURE TRANSISTOR
TRANSFORMERS. Push-Puli Driver 4.5:1,
Push-Pull Qutput 20:l. Boxed with Spec.
96 pr.
DIODES 1/- each, 3 for 2/6, 7/6 doz.
CRYSTAL EARPIECES with jead 8/6.
LOW IMP. EARPIECES with Lead 8/6.
YARI-LOOP STICK M.W. Coils with
CIRCUIT 4f6.

ALL SENT POST FREE IN U.K. by

¢ RADIO
PETHERICK'’S T i
22 High Street, Bideford, N. Devon
Tel : Bideford 1217
S.A.E. WITH INQUIRIES PLEASE

L

o
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PADGETTS RADIO STORE

40 MEADOW LANE, LEEDS 11
Phone: Cleckheaton 2866

Special Offer. 62A tube unit, comblete with
all vglves. in inewalcscmd.luoxi. less tuning
dial. 22/6, carriage g/o.
Tube Unit. Type 116A, Complete unit with
all -wlralve,?lsand VCRS7 tube, as new. 15/-.
carriage 7/6.
Complete 12in. TV Chassis. Less valves,
four for 10/-, carriage 5/-.
’?Cn,szz iteceiver. Less valves, 5/-, carriage
8.
SCR522 Transmitter.

5/~
carriage 5/-.
P.M. Speakers. Removed from TV sets.
Guaranteed perfect, 6in, and 7 x 4n,
5/- each. post 2/-.
VALVES, Ex-units. All post free.

Less valves,

NEW
gK’é 32/’6- EF9l 1/9 | DLS10 1/
K EBS1L 1/9 | KT63 4/~
g d-lmLel e | Un 5/-
VRS1 1/6 | 954 1/6 | 5U4 4/6
VRS1 red 2/- | 9001 9d. 154 24-
Valves removed from TV sets. All tested on
anew Mullard Valve tester. are 100% as new,
They carry a 3 months’_unconditional
guarantee. All valves PostFree,
ggi%o 25/18 | 6P25 5/~ 1 10P14 gl-
- | BF1 3/- | 10F1 /-
ECGH2 - sps1 e | WOz 8-
EFs0  1j3  6G8 2/6 | 20D1 5/-
EY51 bi- | 8Y8 2/~ | 20L1 b/-
EBF80 b/- | 6887 2/- | 20P3 5/~
8SN7 2/9 | PY81 b/- | U25 5/-
6F13 5/- | PL8L 5/- | 20P4 bi-
8F14 b/- | PL82 5/- | U281 bi-
8F15 5/- | PY80 5/- | U329 5/-
6L.D20 b/~ | PL33 b5/~ | UsOL 8/6
B8K25 5/- | PZ30 5/- | KT38 5/-
SALS 1/6 | PL38 5/- | L63 3/-
6P28 5/« | 10P13 5/ | N37 b/-

. Many more types in stock
Reconditioned 12in. TV sets. Bush TV24A
and TV24C, 6 channels, 55/-: 13 channels,

.10.0, carriage and ins. on the sets, 17/-.
ubes are not boosted and sets work well
TV Tubes, Regunned. 12 months’ guar
antee, 12, 14 and 17in. all at £3.15.0 €ach,
carriage and insurance 7/6.
BETTER

BENSON, BARGAINS

CONDEKSERS: Block paper 8 mid. 1 kVw 10/-;
8/800 v. 8/6; 8/400 v, 5/-; 8/250 v. 4/-; 4/2 kVw,
7/8; 4/1kVw. 4/8, SWITCHES: Wafer: 2 pole,
4 way, 4 bank 1P6WGB, 4P2W2B, 1PTW3iB,

1P11W2B, 4P2W5B, 8/6 each, OCeramic
2P4W1B, 1P5W3B, 1PTIW,  3P3W2R,
4P3W1B, 8/6. 8TUD, 1P24W2B, 1P8WLIB,

3/6, 1P19W2B, 5/6; 1IP40W3B In brass case,
12/6. MORSE KEY with buzzer on board,

wired for 4} v. battery, 8/8 (p.p. 1/6). TELE “F”
intercom. sets, yood condition, pair 685/-. post
free Gr. B. METERS (10Q/4) with two move-
ments, 600 and 400(LA, 8/6, TRANSFORMERS.
Open, upright, input 200/230 v. Outputs:—
250-0-250 v., 150 mA 5 v. 3 A. and 6.3 v, 5 A.,
25/-. Input 110/240. Output 1860 v, 4 A,
1276, MONITOR 58, trigered oscilloscope, 230 v.
A.C. input, with cables 2nd circuit. Cathode
probe unit extra, 17/6. £8.10.0, (Rail 15/%).
COR100 Noise Limiter assembles with valve, 3/8.
NEW M.C. METERS, 3iin. round flush, 504
70/-; 200[LA centre zero, 50/-; 1 mA, centre

mA, 8/6; 2in. 30 8 a
20 v, A.C., 8/6; VIBRATORS, Mallory G634C
12 v, 4-pin, 7/8; 6 v. 5-pin reversible, 7/6,
DRIVES: slowmotion Admiralty 200 : 1 ratio,
_scaled 0-100, 5/6. R1155 8. M. “N" type, new
10/8. VIBRAPAK, 6 v. D.C. to 250 v. 60 mA,
smoothed cased, 22/6 (p.p. 3/8), or 12 v, 25/-,
DYNAMOTORS (post 3/6). 12 v, to 250 v. 60
mA, 11/6, 5 v. to 250 v. 60 mA, 11/6. CHOKES.
LF 10H, 200 mA, 8/8; Potted 10H, 100 mA, 7/6;
“C” 10H, 250 mA, 12/0; 5H, 400 mA, 10/6;
S0H, 50 mA, 7/6, 10H, 500 mA, “C* 22/6;
20H, 100 mA, 9/6; 8H, 190 mA, 8/6; 16H,
130 mA, 9/6, 2

24 JUNE—10 JULY (inc.).

fE A ) cO-aX SMmAa HEETH
12724 v, DP/CO, 5/8; 24 v. DP/CO plus 1M
(Two on Base), 8/68, Rectifier Unit (U.8.A.)
H1-Cl with 3/8T4, $/8L6, 2/VR150, 1/68N7,
1/68L7, new, B85/ (rail 5/-), Valveholders:
B7G W/Bkirt, 5/-dozen; 1.0, Ceramie, 1/- each.
IiST. AND ENQUIRIES S.A.E. please.
Terms, O.W.0. Postage extra, Imm. despatch.
Qallere and post: W. A. BENSON (P.W.),
136 Rathbone Road. Liverpool, 15, SEF 6853.
Oallers: SUPERADIO (WhitechapeD), Ltd.,
118 Whitechapel, Liverpool 1. ROY 1130.
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TRANSISTOR
TOOL KIT

NO MORE HEADACHES
wilth the specially selected
mimature, extra small. high
grade tools,

Kit comprises:—

Side Cutters.

Extra Pointed
Tweezers, Clrcuit Brush,
Steel Probe, Sharp Steel
Midget Screwdriver, Watch-
maker's Eyeglass, Extra
Pointed Long-nosed Pliers.

IDEAL FOR EVEN TINY
RADI

: 22 Hunton Street

I,a"/ Brick Lane, London E.1

2 Trade enquiries welcome
=

B. W.

THE NAME TO REMEMBER

BARGAINS—OPE
BREAK THE

free?
Transistor XFMRS Driver LT4¢
Output LT700., .. .. ..
High or Low Imp sub-min, ear-
pleces.. .. .. .. .. .. 7/6ea.
Transistor tuning cons, 150-250-
450Df ., L. .. e .. .. 2[3ea.
Red or White Spot transistors g;e [N
00 0o 00 - ea.

Diode dets .. .. &
Crystal Mics . . 17/- ea.
Carbon Mics .. .. .. .. 2/6ea.
25pf Trimming Condensers 7 {or 5/-
Standard Coax Plugs .. 7for 5/-
.0005 Gang Condensers . . 4/8ea.
Telescopic car aerials . 17/-ea.
Good quality coax cable cut to

length . 9. yd.

Ex Gov. malns filter inits .

. Bi-ea.
Rgﬁciﬁers metal 12-18 v. 1A 5/6d. ditto 2tA

6d. 250 v. 100 mils 7/6.
Prsgz)soe]t2 controls small 250 k. and

Valves 2/- eacl,

EB91. 4/- each. IT4, 807, BFAL, EF90. 10F1.

5/- each. 6V6G, 6X5G, P730. UT6, 20P3

Minimum order 40/-. C.W.O. only. All'goods

post pald by us.
B. W. CURSONS

78 Broad Street, Canterbury, Kent.
Phone: Canterbury 5442.

ADIOS,
-’} Order Now. Supplies Limited
&+ Send P.O. and 1/6 to cover post.
LUBRICON ELECTRONIC AIDS

CURSONS

‘ SALE TO
RICE BARRIER
All goods dispalched lnyaaod condition post

8/6 per pair
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y

EDDY’S wormy LTE.

172 Alfreton Road, Nottingham

P.W. 6 TRANSISTOR Medium and
Long Wave Pocket Superhet. 6 matched
transistors and diode. 150 M.W, push-pull
output easy to follow, printed circuit with
all components marked. High 'Q” internal
ferrite aerial. Quality 2%in. speaker size
54+ x 3 x 13 No technical knowledge re-
quired. No extras to buy. Total cos. of all
items £8/19/6. P.P. 2/6. .
POCKET RADI1O. 2 Transistors with
miniature speaker complete with all pdrts
wiring diagram and full instructions, 27'6,
batteries /-, P.P 176.

CRYSTAL SETS complete 2 wave bands
high gain good quality, 19/}, also with
transistor amplifier extra, 9/11. P.P. 2/6.
HEADPHONES, high resistance to suit
above crystal se*s, Good quality, 13/11 pair.
P.P. I/6,

VIBRATORS, 12 volt 4 pin, 411, Post I/~
THROAT MIKES, I/- each. Post 6d.
Also super quality throat mikes 2/- each
Post 9d. Cou'd be used for electrifying
musizal instruments, etc. '

GERMANIUM DIODES, 9d. each,
7'- dozen, Post 6d. '

HEADPHONE CORDS, 6ft length,
1711, Post éd.

NIFE ACCUMULATORS. 1.25v. size

3 x 2% x in., 7 amp. Hrs. weight |3 ozs.,
1711 each. P.P. 1'6 only, add 9d. per ceil.
MORSE TAPPERS. plated contavts,’
adjustable gaps heavy duty. Good quality
Special price 3/6. Post 9d. ’ '
V.H.F. AERIALS. Expanding, complete
and easy to fit. No technical knowledge
required. 6/1). Post 10d.

LUXEMBOURG AERIALS. Expanding,
complete and easy to fit. No technical
knowledge required. Greatly improves
reception, 311, Post 6d.

All above are new and guaranteed

New and Surplus Valves Guaranteed
and Tested by Return Post.

Y4 % Special bargain offer—Complete
Kit P.W. Superhet including genuine
Ediswan Transistors, £7.19.6 - a bargain not
to be missed %% Red Spot Transistors,
3/-; White Spots, 3/-; Yell./Gr., 3/6;
Ediswan XAI02, 10/-; XAI04, 9/-;
XAI103, 9/-; XAlOl, 9/-; XBI03, 8/6;
XB104, 7/6; XCI101, 9/-. Special bargain
set for P.W. Superhet 6 Transistors
(1-XA102, 2-XAl0l, {-XBI103, 2-XC10I),
plus Diode, 4776; Newmarket VI5/10 P,
15/«; Diodes, 1/-; 2/6; 4/-. Transistor
holders, 1/-; Ardente Trans. D239, 8/6;
D240, 8/6; D.131, 10/-; D.I132, 10'-;
Sub. Min. Electrolytics (15v) 2, 4, 8, 10, 25,
50, 100 mfd., 3/-; 32 mid.,, 2/9. M.C.
Earpiece (used as speaker), 5/-; Balance
Inserts (as earpiece or speaker), 3/6.
Silicon Rectifier bargain 70 p.i.v. ¥ amp.,
3/3; Westalite Contact Rectifier 250 v.,
60 mA, 776; Transformer 250-0-250 v., 6v.
and Sv., 15/-; Packard Bell Amplifiers,

new 12/6; Garrard Portable Record
Player, cabinet, battery turntable 45
and pick-up; takes transistor

r.p.m.
amplifier, £3/10/0, plus carr. 3/3. Real
bargain. Limited quantity.
TERMS.—Cash with order. Post extra,
excess refunded. Morco Reflex Rx, best
2-transistor Receiver. Send 8d. stamps
for notes, ’
MORCO EXPERIMENTAL SUPPLIES
8 & 10 Granville Street, Sheffield 2
Tel.; 27461

www americanradiohistorv com

DS 7.6 | 35W4 /9 | EFS0 5la
1L4 36 | 3524  5/3 | EF8S  5/11
IRS 56 | 78 6/6 | EF86 96
1S5 4'6 | 80 7!- | EF9I 36
1T4 311 | 90AV 86 | EL4I 773
354 811 | 954 176 | EL42 916
3v4 69 | 955 216 | ELB4  6/6
g?;&_ ;;; 956 316 | ELSI 46
AC2/PEN/ EYSI  7/11
6AGs 4~ | ‘DD 76 | EYBE 719
6BJ6 S | cic 716 | EZBD 6!
ggic 13‘,2 CY3t 1216 | EZBt 69
6Ce a9 DAF91 4/6 | KT33C 66
6F33 69 DAF96 6/11 | HL23DD
elsG 219 | DFOL 3114 711
Q2GT 319 | DF9S &1l | MUI4 7
QM w3 | DL6 el | pcced 713
esG 11 | DKol 516 | pCCBS 973
6K8G 53 DM70 6/l | PCF8O 7/3
6SATM 519 EAF42 8/6 | PCF82 T7/6
6SG7TM 419 EAC9l 46 | PEN36C 8/-
esi7m /- | EBYI 316 | PEN46  7/6
6SN7GT 4/3 | EBF8O 8- | pCLB2 76
6U4GT 1076 | ECC81 5/3 | PCLB3 1206
eveG  a4r9 | ECCB2 5/11 | PL33 813
6V6GT 6/- | ECC83 66 | pL36 1019
6XSGT 511 | ECCB4 83 1 pLgl 9
10PI3 976 | ECC85 6/11 | PLB2 7/
1OF 1 611 { ECF80 9/~ | pLg3 N
12A6 513 | ECF82 9- | PY8D 7.
12AT6  7'6 ECH42 7/9 | pysl 66
12AT7 53 | ECHBI 8- pygy 419
20D| /6 | ECLBO  7/- 4 pygy 73
20P| 9/6 | ECLB2 10/~ | PZ30 976
20p3 1216 | EF36 3/- | spel 2/6
25L6GT 7/6 | EF4l 776 | TDD4 26
2524G  7'6 | EF42 716 | UAF42 8/9°
30F5 8/6 | EF50 19 | VP23 66
Any parcel insured against damage in

transit for on!y 6d. extra per order. All
uninsured parcels at customer’s risk. Post
and Packing 6d. per valve extra. C.W O. or

C.0.D.

only. C.O.D.

S.A.E. with inquiries.

charge 3/-

extra.
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6 MULLARD TRANSISTOR FM TUNER ! 3-TRANSISTOR AND PRACTICAL
TRANSISTORS DIODE PERSONAL TRANSISTOR
AND DIODE POCKET RADIO CIRCUITS
|—OC44 ONLY P
2—OC45 50 1. 3 ,6 Post Free.
I—OC71 Contains easy to follow
2—0C72 PER SET plans of _40|a|d|_transi|§t:r
and . units, including ight
1—O0A8I operated switches, am-
or with 2—OA8I, 52/6 plifiers, transmitters,
Special offer of lIst (cover removed) receivers, test oscilla-
grade transistors. & 2-0OCI171 and 3-OCI70 Selec- QUALITY OUTPUT ON tors, signal tracers, hear-
ted Transistors. PERSONAL EARPHONE ing aids, radio control,
SUNDRIES @ Fully Tunablc 85 to 108 Mc/s. etc. All parts available
% 1000 ohm Personal @_10.7 Mc/s I.F. ' A simple to build local station separately.
Phone with Leads and AW design for Hi-Fi to feed radio with. p'ersonal . earphope Y% Designed for the Home
Jack Plug and Socket quality valve or transistor ampli- output. Built-in Ferrite Aerial Constructor.
suitable for most Com. fs‘negs. Noise level 'l‘:e:ter tPhan and Battery lasting 9 months. cvcessrsrcosee
jal T i SdB. Hammer finish case. Pre-
K\ﬂzz':sta""'ranslstor aligned and tested units. Fully ALL PARTS SUN_QRIES
* 9.065 Mc/s 3rd Over- \llustrated Book 376, AH,Parts 37/6 r.r. 116 ;A" Sub-TmSmukre ch,:
. a . 3= u, an cket,
tone’ Crystal for_all 27 asiiShownliSjgns: F:P3 ® NO_EXTRAS IIO BUY T A e
c/s  Mode ontro s o Size 43 x 3 x l}in. Mullard L A4 Pot C
Transmitters. 1276, 2 WATT ;Ao'mplete 1206, LAIO

Y% 7 section chromed
Telescopic Aerials, 38 in.
with fixing bracket, 12/6
P.P. /6. 64in. Version,
1716, P.P. /6.

% ACOS Crystal Mic
Inserts. 2in., 12/6; (4in.,

L

POWER AMPLIFIER

@ Designed to boost up the
output of Portable Transistor
Radios when used in a Car.
Weorks from 6 or 2 volt (state
which) Car Battery—uses power
transistor. All Parcs 4976, P.P. 2/-.

% IDEAL for BEGINNERS

complete 1716,

REQUEST

ALL PARTS IN STOCK FOR
REPANCO "MINI-4" POC-
KET SUPERHET. ALL PARTS
£6.19.6 — FREE LIST ON

Y Sub-miniature 27 Mc/s
3rd Overtone Xtal for
model control 30/-.

% Personal Earphones
used with RANGER 2
and 3. Britishmade, 12/6.

716; 4 x } in., 716.

Y Mercury Batteries,
1.3 v. S00mAH. jin. x
{in. 13 ea. P.P. 3d.

Y% Siemens High Speed
Sealed Miniature Relay,
1700-1700 ohms. 15/~ ea.
S 4.7 volt | watt Zener
Diode. 1976 ea.

12in.

MULTI RANGE TEST METERS
Model A-10 (500 Micro-amp. movement) D.C.
(2K per volt) 0/10/50/250/500/ 1,000V A.C. (2k per
volt) 0/10/50/250/500/1,000 D.C. current 0/0.5/25/ i
250mA. Resistance: 0/10K/! Meg. Size 54 x 33 x

Weight 17 oz. inclusive of test prods,
instruction book and batteries.

Model B-20 (100 Micro-amp, movement) D.C.

£4.17.6. P.P. 16,

% 2§ inch round #
deep 3 ohm speaker, 17/6
% 2%in. 80 ohm Speaker,
excellent quality, 1776,
* 600 ohm Personal
Car Phone with jack and
socket, 1076, p.p. 9d.

R e o o e o o o S S

ALL TRANSISTOR
MEDIUM LONG
AND SHORT WAVE
PRE-BUILT UNITS
IN STOCK. FULLY
ILLUSTRATED
BOOKLET SHOW-
3 ING USES, 26,

A LW T e w - (10,000 ohms per volit) 0/0.5/2.5 vols D.C. (4,000
ALL COMPONENTS IN ohms per wvolt) 0/10/50/250/500/1,000V A.C.
STOCK for “WEY- (4,000 ohms per volt) 0/10/50/250/1,000V D.C.
RAD” 6-Transistor Current, 0/0.1/2.5/25/250mA. Size 53 x 3} x 24in.
Superhet. Booklet 173 Weight 24 oz. inclusive of test prods, instruction ool &
post free, book and batteries £6.10.0 P.P. 16
Leaflet on request. ® FULLY GUARANTEED—EASY TO USE @
CRYSTAL MICROPHONES
ﬁCOS 391 Stick 4 TRANSISTORS
icrophone with
/
screened cable and
Stand (list 5 gns.), From 3 6 eQCh
3916, P.P. /6. . FULLY GUARANTEED
ACOS 40 Desk Micro-
phone with screened We stock over 80 types of ]
cable and  built-in l transistor. Let us have your
stand (list 50/-) {916 enquiries.
KEOIQGASH d Mi LOOK AT *XCI21 15
and Micro- ' -
phone with screened THESE PRICES! XCl141 30/
lead, very sensitive, OC44 - xa102 15/- OCI69 18/
2916, P.P. 116, OC45 10— wal01 j216 ©CI70 1376
MC 43 Stick Microphone with muting OcC7i [ XB103 10/ ocCI71 1476
switch and screened cable 4276, *OC72 8/- XAI3I 35/~
P.P. 116. oc76 8- XCIOl 1206 Snsop  s5i-
Brand New—Fully Guaranteed ¢ OC75 8- XAI04 126  XCI3lpr. 34/~
OcC26 25/-  XAI03 10/~ . VI5/20P 20/~
ULTRA MINIATURE * Available in matched pairs.
TRANSISTOR
COMPONENTS AVO MODEL—8 (Lis; £24.10.0)
S f OSC. and 3 IF's. §i Registere
® il 2 © Thi, s £17.10.0 jei Packing 5/-.
@ | inch Square Poly. 2-gang in new condition with test leads & batteries.
@ Tuner with Trimmers. 1776, - T = -
@ Driver and Output Transformer, AN MODELRe.,i“g“_:; £19.10.0)
{matched to 8/10 ohms). 1276 pr. £|2. 10.0 Posgz & Packing §/-
@ 2 inch 10 ohm Speaker. 1776, ! it ith Joxd g T
@ Ferrite Aerial Slab. 316, in neBw :ﬁr_-rl ion .Flltt t:s;. é;\ s tau:;nes.
Circuit Diagram Free with Coil Set. ® Bo P23 UGS SR

® BABY SITTER @&

ALL TRANSISTOR BABY OR
INVALID ALARM

MORE .77 |

sensmven.@}‘“ |

% L

Battery
operated,
push-puli,
400mW  oucput. Low impedance
microphone enables unit to be used
up to 200 yards. Output on Sin.
speaker,

© GUARANTEED for 6 MONTHS
and 1009, SAFE.

@ Microphone is placed within 6 ft.
of Baby: twin flex is taken to
amplifier unit and placed in any
room required.

COMPLETELY BUILT AND TES-
TED £5.10.0 P.P. 2/6.

® Used All Night, Every Night,

Battery Life 3 to 4 months.

% VALVES %
WE STOCK OVER 800 TYPES OF
VALVES AND TUBES AT REALLY
COMPETITIVE PRICES.
@ FREE LIST ON REQUEST @

Henry’s Radio Lt

DEPT. B7
5 HARROW ROAD -

d

LONDON w.2 |

Telephone PADdington 1008/9

Opposite Edgware Road Tube Station
OPEN MON. to SAT. 9-6, THURS. | o'clock

OUR SPECIALITIES
Transistors, Valves,
Quartz Crystals, Compon-

SEE BACK PAGE

I ents at Competitive Prices

www americanradiohistorvy com
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PRACTICAL WIRELESS

Practical Wireless

—BLUEPRINT

L
A although the issues
details are available free with each blueprint

the PW Monophonic Electronic Organ.

L OF these blueprints are drawn full-size and
containing descriptions
of these sets are now out of print, constructional

Newnes, Ltd.,

except for

SERVICE—

PRACTICAL WIRELESS, Blueprint Dept., George

Tower House, Scuthampton Street,

London, W.C.2.

-

The index letters which precede the Blueprint Number

indicate the periodical in which the d

appeared. Thus PW refers to PRACTICAL WIRELESS;

AW to Amateur
Magazine.

Wireless and WM to

Send (preferably) a postal order to cover t

the Blueprint (stamps over éd. unacceptable) to

escription TH

Wireless

SPECIAL NOTE

E 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

he cost of  majority of the

longer stocked b

components for these receivers are no
y retailers.

Title Number Price Title Number Price
CRYST:\L SETS A.C. thr'y FO.UI' i PW20 2/6
Junior Crystal Set .. PAWO4 2)- E\.pcrxmcnlcr s Short Wavi PW30a 2/6
Dual-wave Crystal Diode PWO5 2/6 Midget Short Wave Two .. PW38a 2/6
Band-Spread Three (Battery) PW68 2/6
Crystal Receiver PW71 2/-
STRAIGHT SETS Signet Two (Battery) PW76 2/6
Battery Operated Simple S.W. One-valver PW88 2/6
Modern One-valver PW96 2/6  Pyramid One-valver PW93 2/6

All-dry Three PwWY7 3/6

Modern Two-valver o .. Pw9g 3/6
BBC Special One-valver AW387 2/6
Short-Wave Two AW429 2/6
SUBERHETS Short-Wave World Beater .. AW436 3/6

Mains Operated

A.C. Band-pass Three PW99 4/-
:g:/IC)c.)g.)rE(t)-r-tonet ¥ T R’:/;g(: :;: S(andard lfour Valve sw WM383 3/6
; Enthusiast’s Power Ampliter WM387 3/6

The PW Pocket Superhet .. — 5/- )
Standard Four Valve WM391 3/6
Listener's 5-Watt Amplifier WM392 3/6
MISCELLANEOUS

The PW 3-speed Autogram — 8/- o e e e o e e o o e S S
Thé PW Monophonic Electronic . : Q UERY CO UPON :
(;Vgoa;]onstruc.lional z;e.mils m.e.availal;l; with this blueprint) 4 ] This coupon is available until 7¢h July, 1961, §

TELEVISION
The PT band 1II converter

- and must ac
; with the not

1/6

h by GEORGE

NEWNES. LIMITED, Tower Hous

, Idle, Bradford: and London. Sole Agent:

NTRAL NEWS AGENCY, LTD. Sub

Registered at the General Post Offi

www.americanradiohistorv.com

page.
PRACTICAL WIRELESS, JULY, 196l

company all queries in accordance
ice on our “Letters to the Editor”

e. Southampton Street, London. W.C.2. and
s for Australla and New Zealand: GORDON &
scription rate inciuding postage for one year:

ce for the Canadian Magazine Post.
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3 WATT
4 TRANSISTOR

s AMPLIFIER
P J&\\‘ )i
> p

@ 3dB 70¢/s 1o
ke/s.

watt peak gut-
ut

12

@ Output to 3 ohm
speaker,

@ 9 volt operated

Built and Tested
69/6 P.&P. 16

A printed circuit high gain amplifier size
4 x 23 x 1 in. using Mullard OC71/0C8ID
and 2-OC8I Transistors. Ideal for Intercomm.,
Record Player, Tuner Amplifier or any applica-

® CONTESSA @

6 TRANSISTOR MEDIUM AND
LONG WAVE SUPERHET
TERRIFIC SENSITIVITY

UNBEATABLE IN PERFORMANCE
AND APPEARANCE

SPECIFICATION
@ 425mW Push-Pull Output
@ 6 "Top-Grade” Ediswan Transistors
@ New Type Printed Circuit with all
Components maried
@ Full Medium & Long Wave Tuning
@ High Q" Internal Ferrite Aerial
& Car Radio Adapration and AVC
@ Slow Motion Fingertip Tuning with
Station Names

AND

COMBINED PORTABLE
CAR RADIO

tion requiring a quality and reliable amplifier.
@ Full Details and uses on request [ ]

PRIGES DOWN! —>

NOW EVEN BETTER VALUE FOR MONEY

TOTAL COST

£10.19

@ "Hi-Fi"" Quality Speaker
@ Attractive Rexine Covered Cabinet

.6 rr 36 .
® NO EXTRAS TO BUY @ |

Call fof demonstration. No technical
knowledge necessary. All parts sold
separagely.  Only the best in com-
ponen? used throughout. New des-
criptive |eaflet and Prices on request.

OF ALL PARTS‘

6-TRANSISTOR FIDELITY ““CORONET”

MEDIUM AND LONG WAVE -
POCKET RADIO

@ Size 23 x 43 x t4in.

@ Quality Push-Pull Speaker Output.
@ Guaranteed for 12 Months.

@ Phone and Tape Sockets.

1 Reg. Post
2z §NS "
(INCL. BATTERY)

ALL BRITISH DESIGN AND
CONSTRUCTION

% ‘PW’ ROADFARER +

(as described in April edition of
Practical Wireless)

A.M. and F.M.

7-transistor mains/battery
portable in attractive moulded
case, Slow motion tuning;
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. ¢

[All Parts as Specified

| £16.19.6 r.r. 3

{
baromponents sold| @ PRINTED CIRCUIT—.

; : ® FULLY ILLUSTRATED
jListionlnsayese, BUILDING INSTRUCTIONS

‘PW’ 6-TRANSISTOR

MEDIUM AND LONG WAVE

SUPERHET
(as described November P.W.)
sensitive  superhet with

150mW  push-pull output on
24in. speaker. Uses 6 first grade
Mutllard transistors and printed

circuit. Moulded cabinet. Red,

Blue or Cream.

@ All parts sold separately. Send
fot list. 1llustrated  Building

Size 54 x 3 x 13in.
ALL PARTS REQUIRED £8.19.6
% NO EXTRAS TO BUY—EVERYTHING SUPPLIED %

Plans, 176 plus post.

GEEFSE Henry’s Radio Ltd
B Dept. B.7.  PADdington 1008/9

TURN 5 HARROW ROAD, LONDON w2

PAGE Open Monday to Sat. 9-6, Thurs. | o'clock

SEND 6d. STAMP FOR NEW ILLUSTRATED PRICE LISTS

% RANGER 3 4

NO EXTERNAL AERIAL OR FARTH
3-TRANSISTOR and 2-DIODES
PERSONAL POCKET RADIO with 5
stages giving clear reception on medium
wave, amateur top band and shipping.
Only first grade components uysed
throughout, As described in March RC.

Size 43 x 3 x | Lin,

@ Easy to follow instructions
with pictorial layout,

@ Reception of Radio Luxems-
bourg guaranteed (most
areas).

Free Instructions and Price

List on request. Easy to build.

@ AFTER SALES SERVICE, GUARANTEED SUCCESS@

ALL COMPONENTS
796 rr. 116

NO EXTRAS TO BUY
Everything Supplied.

% MODEL CONTROL RECEIVERS *

Lightweight Transistor Re-
ceivers for even the smallest
model boat, car, train, air-
craft, etc. A really fascinating
hobby. Any valve type tone
transmitter. may be used
with the "'Supertone” range,

ALL TYPES ARE EASY TO
BUILD WITH GUARAN-
TEED RESULTS UP TO
MILE. 41 VOLT OPERATED
AND TRANSFORMER
COUPLED FOR HIGH SEN-

operating on 27 Mc/s radio | SITIVITY.
control. -
@ "SUPERTONE—RR4". Relayless Re- Py

ceiver, 4-transistor OCI169/0OC71/0C72/
VI5/20IP, giving 300mA current rise. No
relay couples directly to actuator or servo,
ecc. Size 2§ x 2 x in. All parts 72/6 P.P. 1/6.

@ “SUPERTONE—IC”, Single Channel
OCI69/OC71/OC72 transistors. Output to
relay, 18mA rise. 24 x 2 x | in.

All Parts 5976 P.P. 176,

@ 'SUPERTONE—3C", 3 Channel Output.
to 3 Reed Unit, giving 3 Channels. OC169/
OC71/QC72 transistors. Size as above.
All Pares 5976 P.P. I76.

l SEND éd. STAMP FOR DIAGRAMS AND DETAILS l

-
PERSONAL
RANGER 2 * POCKET RADIO
@ Two Transistor Two Diode version of

“Ranger-3". See above. Similar in per-
formance.

All Pares D96 pp. 116,

@ PICTORIAL PLANS AND DETAILS
FREE ON REQUEST
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