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i PRACTICAL WIRELESS

September, 1961

ITAND-TIELD PORTABLE SOUND BROADCASTER WEIGHING
A lightweight new megaphone notable for its extreme cconomy in battery
power despite its high sound volume output. Incorporates a patented non-
linear current-limiting device to give maximum possible battery life,
Just pick 1t up, aim, press the pistol grip switch. and talls. The reflexed air
column in the horn, plus 1ts spectal shape serve to concentrate ahd direct
the amplified sound and throw it for a considerable distance. Sturdy con-
struction throughout with lightweight =pun aluminium rubber ribbed
horn. Microphone is removable from instrument to give the added feature
of remote operation. Especially recommended f{or use on Loading Platforms,
Police and Fire Departments, Railway Yards, Sports Events, Coaching.
Holiday Resorts, Ship to Ship and Ship to Shore Voice Communication,
etc.

POWER MEGAPHONE MODEL PM.242

ONLY 41bs.

Size: 14in. long.
Horn dia. @in.
Wegt.: 4lb. Sup-
plied complete
with  batteries

and wrist and
shoulder straps.

ONLY

£14.10.0

Post Paid

LAPEL MICROPIIONE
MODEL 178 NEW DYNAMIC
e S s Inecned MICROPHONE
rystal Microphone

—for lapel Ol'phand MODEL DM-175 Beauti-
use. Only liin. dia- | fully designed and attrac-
meter. Exceptionally tively finished. lightweight
sensitive, Chrome dyvnamic_ microphone eodm
] plated case and clip plete with stand. Output
) includes 5{t. shielded impedance 1K ohm. (requency
cable. Only 17/6. response 150-9000 ¢.p.s. - 3db.
) P.&P. Y-, ISen:.l%nlwt 7171«11) l'l"e[llegl
s or almost all applications
§ 1R11-20 RADIO ITEADPIIONES 0, and offered at only 14/6. com-
Hl"m pc_dﬁnce } M.175 plete post and packing 2/6d.

use headset. Black

URE [
NTIC PANEL ¥
S

and Ivory plastc
cased electro-mag-

pnetic units with HE ME . SK. 2P, Stan-
adjustable  head- dard ength indica-
band for comfort- | tor. Calibrated in ~S" units (rom
able fit, Individual 0-9 with scale terminating in — 10 to
listening  for  all + 30 db calibrations. Additional full
4 types ol applica- scale calibrati 0-5 » 0-10 in
tions. Individualiy linear scale di . A “must” for
pacged. with flexible cord att- | radio amateurs for conversion of any

ached. 14/6

vith A V.C
signal strength
VR, 1P,

Communication Receive:
action to give calibrated
) MOD

cordance with
scale reads—2u to
tion. Us

L
+3VU.  Lower

andard VU Meter
scale
preciston carbon hlm multiplier resistor and full

S Model MR.25 0 to 50 uA. 39/6.
Model MR.250 0 to 500 uA. 32/€.

L]

action. 35/-.
Calibrated ¢nd damped

Upper
modula-

Practice.
0-100,

DC MILLEAMMETER Mode! MR.21 0 to ImA. 718,
All Models Individually Boxed and Fully Guaranteed.
o1 TX/RX = P. & P. 2/6 each.
n(nx pegrates covering
@ Mce/s (37.5-150 metres), and inter- M1 ATURE EARPIHONE
¢ com, amplifier, 500 microamp e e T i -
¢ heck and tuning meter, clrcuit A really sensitive dynamic carphone
and nhtlu('!.lon book. of exceptionaily line quality. Pro-
: 65/- Carr. 10/- \1dle]‘~ clear 1;}p|}9dl\i(uk«)n 0‘1“111;’1::‘;(];11&
) > well a~ speech ully Guar: @
¢ UL SIGIOIICOIES complete with transparent car insert
¢ 3 fect cord, sub-miniature plug and
¢ TH LA PROME socket.
L LT CR-5 High mmap. erystal 8/ Eacl
¢ MR- 1Luv« mp. magnetic Post /-

f MODEL FC-8 Induction Pick-up

3-WAY \l l\l CRYN-
colls enabling conversationstobe | TAL MICI 0 -y
 picked up without tapping ol . ‘m
wires or special telephone cir- ® May bp h:md held,

stand mounted or sus-
pendedby LavahierCord
® Response 60-10.000 ¢p=
® Built in on /foflswitch,
Revolutionary new cryatal miero

Brand new complete with
shielded cable. 16/- plus 1/6

cujts,
51t
P

phone with all the teatures ol
“Mikes” three times the price
~. Two-way. b]ac Qutput level—32db  Omni-direct-

ional head. Clips on or off standaid
stand adaptor. permitting tiluing

bakelite, solder terminal PL UG
and STURDY standard SOCKET,

ITS SIZE AND PRICE!

UNBELIE BLE BARGAL
A revolutionary new Multi-Tester.

A complete
unique slide range switch. Can be conveniently cal
and features unusually
1 per cent precision v stors, and largest meter
instrument this size. Sinsle. easy to use range sele

coded test leads and battery £5 1
Size: 4} x 3 x 1in. Model EP-10K ON L\ Ll

M.I ORDERS TO
elda

(DEPT. P, 32a COPTIC STRE
LONDON, W.C.}

&\

adlio

= it

MODEL 100¢

ONLY
39/6

& P.2/6

\

T

5/8 per pair, Post Paid. Panel  for multi-angle use. Sauin « hrome tni=h complete with 7t
mounting. neat finish. . shielded cable. stand adaptor and Lavalier Cord.
NEW! 10.000 0.P.%
MULTI-TESTER ON BOTH AC & DC
MODFEI ’-10K OUTPERFORMS INSTRUMENTS MANY TIMES

wired and tested

instrument (not a kit) incorporating extra large 3iin. meter lace and

rried in the pocket

ensitve 10,000 ohms per voit AC-DC meter

ever placed on an
ctor switch. can be

appreciated by the novice and engineer alike. Complete with colour

9.6

P. & P. 3/6.

www.americanradiohistorv.com

| \1-'nal strength on

| all S.W. recervers,

Precizion cali- f

brated control 1.

12/6. P & .2/,
MINEATUR
CONDED

Minimum

lots of one

dezen from

these assor

ted

.002;

005,

all at 100 volts

AC. and Jw

volts D.C. Recent

87 TOTTE
LONDON, W1
e e )

1.\
I’(ll{'l ABLE
SOLDI (i
IRON

7 Model SP1.
Precision Bujlt. w Wwatts,
Oniy 18/9, P. & P. /.
ni-r1 4k \l)l’ll()\
Uses  high-
quality per- (\
o
optimum
acoustic o
load, giving linest music and voice
reproduction. Each unit has a
built-in HI1-Fi 509 trans. total
0. Only 25/-. P, & 146,
ACCUNMULA-
TORS. 2 volts 16
AHL tunspitlable).
Ideal 1oy 6 and 12
volts  supply.  etc.
Brand new, Orizinal
cartons, Size hin, x
.m X 2in. 5/6 each.
g I’ 1/0 3 tor 15/-

1 36, 6 for
2./6 1’. & PLoof-

AERIAL
YARIOM ~

These magnificent

speakers
with regular
voice  coil.
The padded
chamois ear
muffs  give
correct
spacing  tor

inztruments  will
enable you to
Teceive maximum

Manutacture
ONLY §/- per dozen. P. & P. 6d

(l'h-;hn- state values requireds,

3 RANG

D.C. 0-6-30-120-600-
1200w, 5

zl‘\. 5 0-6-30-120-600-

SO0 o0
B CUIRENT 020 ua, 012 4
J0Um A, L4
RESISTANCE: 0-20K. 0-2 Meg ¥
130 ohm, 15K at centre scalej, ]
CAPACIT 0.005 to 0.15 uF &
tat A.C.liv

NCE:

DECIBELS:—20 to -63db (600
ohm, ImW. 0dbm-—0.755 v.)
ACCURACY: ". Voltage and

Current -2 1.5] A.C. Voltage
- 4% 1.5, Resistance = 3° of total
scale length

LLERS WELCOME AT
HAM COURT ROAD. #
MUS 9606

C

SR e
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PRACTICAL WIRELESS

361

Tel: Mitcham 6201
Open Daily to Callers

RS I

All Valves Brand New
and Fully Guaranteed

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

OZ4 59 | 6CH6 12!-110C2 2710 | 32 136
1AS 6f- | 6ESGT 10/ | |OFI 2672 | 35A5 15/«
IA7 1416 g;(l’ 15'6 | 10F3 1716 | 35L6GT 1076
DS 14| gf &9 100 g6 | 35w4 B
ID6 10 | ¢ep .| 10LD3 12/6 | 3524  Tl6
THS 106 | gr13 1776 | 1OLDIN 15/- | 3525 96
L4 6~ | 6F14 176 | 1OPI3  201- | 40SUA I5/-
ILNS 476 | 6FIS 14/9 | I0P14 20/ | 41STH 23’6
INS 106 | 6F17  §20-| 11D3 1716 | 42 15/.
IRS o1, | 6F33  8/6 | 11D5  17/6 | 43 15.
h are | €H6 216 | 12A6 6/6 | 50CS  I5/.
S 6| 6)SGT 476 | 12aH3 10/~ | S50CD6G
1S5 9/- 1 6J6 716 | 12AT6  91- 32/
1T4 4- | 6J7GT 916 | 12AT7 6/ | SOL6GT 9/-
JUS ol | 6K7G 3. | 12AU7 9/ | 6IBT 1716
2021  B8/6 | 6K7GT 1076 | 12AX7 916 | 6ISPT 1716
2%2 i | 6KBGT 126 | 12BA6  9/- | 62BT 176
306 14%e | 6K25  19%6 | 12BE6 916 | 7S 12/6
6L 156 | 12E1 1716 | 77 126
3Q4 8. | 6L6 76 | 1207GT 916 | 78 1216
3Q5  10f6 [ sLIB 1216 | 12K7GT a/olao lo/.
354 8. | 6L19  21/- | 12KBGT 1216 | 85A2 126
3va gr. | 6L34  10/- | 12Q7GT 8/6 | 15082 1276
SU4G  4l6 | 8/30L2 10%.| 12SC7  8/- | 150B3 |5/
o . | 6LD3 916 | 125G7 ®8'6 | 185BT 32/
4 8/- | 6LD20 1516 | 125H7  4/- | 303 716
SY3GT 8/6 | eN7GT 7/6 | 12507 4/~ | 304 716
523 10/- | 6MI 1076 | 125K7  8/. | 305 716
524G 10%- | 6M2  10/6 | 125Q7 1’6 | 328 716
6A7  18/6 | 6PI 17/6 | 12SN7 1716 | 329 716
6A8 107- | 6P25  19/6 | 1223 1§/ | 807 716
6AB8  9/- [ 6P28  26/- | 13D3 1216 | 955 4r-
6AJ8 96 | 6QTGT 10/6 | 14H7 1276 | 5763 1716
6AKS  Bl. | 6SATGT 7/6 | 14R7 1216 | 9002  7!6
6AK8 716 | 6SG7  7!6 | 1457  21/. | 9003 716
6ALS  6/-| 65H7  6/6 | ISA2  §7/6 | AC4/PEN
6AMS /. | 65)7 56 | 15D2 2319 25/«
6AM6  4/- | 65K7  7/6 | I9AQS 10/6 | ACS/PEN
6ANS 716 | 6SL7GT 6/6 | 19BG6G 2216
6AQS 873 | 65N7GT 5/6 24’4 | AC6  2H!-
6AQ8 93 | 6U4GT 1176 | 20D1 1276 | ACTP  32/-
6AT6 813 | 6US 76 | 2002 23/. | ACHL 126
6AU6 10/~ | 6U7 716 |'20F2  26'6 | AC/PEN
6B7 10/ | 6V6G  §!- | 20LI zuol 17'6
688 4'- | 6V6GT  B8!- | 20PI  26/- | ACTHI 34/9
6BA6 776 | 6X4 5. | 20P3  23'. | ACVPI 1716
6BE6 716 | 6XSGT /- | 20PS  22/6 | ACVP2 (76
6BG6G 211- | 7B7 8/ | 25L6GT WblACZ/'PEN
6BJ6 716 | 7C5 8/- | 25Y5 - 10/ 21/.
6BW6 7. | 7C6 8- | 2524 96 | AC2
6BW7  §/. [ 7DS 15/ | 2525  9/6 | PENDD2I/-
6BX6  6/- | 7D6  I5- [ 25Z6 1076 | AZI  I5/6
6BY7 /6 |7D8  I5/- [ 27SU 1776 | AZ31 1076
6C4 816 | TH7 8- | 30 13/6 | B36 210
6CSGT 8/- | 7K7 1076 | 30CI 1216 | B65 876
6C6 66 | 7Q7 1176 | 30FS 11716 | BIS2 86
6C9 1216 | TR7 12/- | 30FL] 1076 | B309 976
6CI0 1216 | 757 106 | 30L1 1176 | B329 976
6CD6G 2716 | 7Y4 76 | 30P4 22/- [ B339 976
6D 8'- | 8D3 4. | 30PI2 11’6 | B7I9 917
6D2 5. | SBW6 14791 30PI6 10/- | CBLI 1776
6D3  15/-|-10CI 18- | 30pL1 1s/. | CBL3I 21/-
METAL RECTIFIERS
RMI 6. I18RA I-1-8-1 4/6  16RE 2-1-8-1
RM2 8- IBRA 1-1-16-1 6/6  I8RA 1-2-8-1
RM3 9. 16RA 1-1-16-1 816  |4A86
RM4 1616 14RA 1-2-8-2 1B/~ 14A97
RMS 221 14RA 1-2-8-2 21'-  [4Al00

TERMS OF BUSINESS C.W.O. or C.O.D.
219 PACKING CHARGE ON ALL C.0.D.

ORDERS. POSTAGE 3d. PER VALVE

ECL83 12/6
EF9. 20l
EF22 177
EF36 716
EF37 86
EFI7A  8/6
EF39 41
EF40  I5h
EF4l 913
EF42 1076
EFSO(E) 36
EFS0(A) 4l-
EFB0  §/-
EF8S 56

‘ EF86 Il
EF89 10/

|EFSI a4
EF92 s/
EF93 716
EF95  I5/-
EL31 1276
EL32 S
E(33 1206
EL35 1216
EL37 1816
EL38  23/9
EC4l 1076
EL42  lok.
EL8I 1479
E(84 7.
EL8S 1016
EL%0 876
EL91  §h.
EMBO 10/
EM8I 10/
EYSI 86
EY8l  10/6
EY84 1076
EYS86 976
EYSL 9k
£235 71
EZ40 76
EZ4l 716
EZ80 776
EZ8I 7'
EZ90 776
FC2 21
FCI3 1716

| ECl3c 2u-
FW4,500
10/-
| Fw4,800
10’
| Gz30 1ote
GZ32 16
GZ34 1316
HI0 5%
Hel 916
HBC90 96
HLS2 66
HL1330D

| 107-

HL23 1216

H23DD PENA4 1776
1016 | PENB4 1776
HL41 1276 | PEN4DD
HL41DD 22/6
PL33  18/6
HL42DD PL38 2319
1376 | PLBI 1479
HY90  8/- | PL82 8l-
IW4/350 107- | PL83 1076
IW4/500 10/ | PL8B20 2M/- |
KBC32 976 | PM2A 1216 |
KF35 86 | PM2HL 14/« |
KL32 1076 | PM22A 13/6
KLL32 1116 | PM24M 2176
KL3S 976 I PM202  16!-
KT2 76 | PY31 1616
KT32 10| PY32 I5/6
KT33C 10/- | PY80 8/«
KT36 286 | PY8I 716
KT41 22/6 | PY82 8l.
KT44 13'6 | PYB3 876
KTSS 2276 | PZ30 1876
KT6l 18'6 | QP25 1476
KT63 86 | QP230 1776
KT66 1776 | QP21 1276
KT71 9/- | RI1O 2101
KT74 1216 | RI9 1976
KT76 12/6 | SD6 876
KTH01 25/- | SP4 476
KTW63 716 | 5P4l 316
KTZ4l '8l- | SP42 1276
KTZ63 10/- | SP6I 316
L63 419 | T41 22/6
LN309 1I5/- | TDD4 1716
LZ319 1216 | TDDI3C |
MH4 816 1776 |
MHD4 176 | TH4l 2319
MHL  10f- | TP22 1716 |
MKT4(5/7) | TP25 1716
1716 | UI4 1519
MS4B 1776 | UI6 1074
MSP4 176 | UIB/20 IO/«
MUFs 9. | U22 107.
MX40 17/6 | U24 2916
NI8 8- | U25 14/ |
N19 8. | U26 1216
N37 1876 | U3I 916
N78 1716 | 'U33 200
NI108  I8/- | U35 211
NI142 976 | U37 25/~
N147 1876 | U45 2 |
NI50  10/- | U47 21/- |
NIS3 1176 l uso 8'6
N309 1176 | US2 7.
N329  10/- | U76 716
N727 776 | U78 7!-
N729  8!/- | Ul42 8/-
P2 10/ [ U145 15/«
PCC84 9. | UI47 71
PCFB0 976 | UIS3 976
PCF82  B8/6 | U9l  20/-
| pCLB2 107- | U251 1776 |
| pPCLB3 1276 | U281  20/-

U282 22/
u3ol 2276
U3z 1776
U339 {9/-
U403 Il/6
U404 10/«
usol 297-
U4020 1576
UABCS80 7/-
UAF42  9/6

ug4l 9/-
UBC4l 916
UBFB0 976

UBFBS  7/6
UCcss 10/-
UCH42 8/6
UCHS8I 8/6
ucLse2 12/é
uUCL83 13/6
UF4| 9.
UF42 1176

UF80 91
UF85 9!-
UF89 8'-
UL4l 9.
UL44 2416

UL46 211
uLs4 716
uuUe 20711

wu7 15/-
uus 26/-
uY2l 15’6
uY4i 716
uY8S, 6/6
ve2e 1776
VP4B 1716
wi7 8/6
W76 7/-
w77 HE
wsl [
W42 9!
w719 T/6
w727 16
X8 1116

X6IM 20/
X65 23/9
X66 21/
X78 21/.
X79 21/-
Y6l 106
Y63 9/-
zZ21 1216

Z63 716

Z66 1976

z77 479

ZI153 8/6

Z719 719

ZD152 976

CCH35 2i/.
CL4 1216
CL33  18/6
CYl  i5/9
CY3l 59
D4l 126 |
D42 1206
D63 316
D77 516
DIS2 6/
DAC32 1076
DAF3l 716
DF33 1016
DF9I 41
DF92  7I-
DF9%6 916
DF97 976
DHé3  10/-
DH76  7'6
DH77 813
DHI07 1376
DH719 776
DK9l 9/
DK92 976
DK96  10/-
DL33  9/-
DL35 1216
DL92  8/6
DL94  9/-
DL9 96
EAS0  2/-
EABCS80 7/6
EACY| 71
EAF42 10/-
EB41 716
EBYI 5.
EBC4l 976
EBFB0 976
EBF8Y 776
EBL2I 22/-
EBL3I 2116
EC90 96
ECOI 976
ECC31 10/-
ECC32 10/-
ECC33 §/-
ECC34 I5/-

| ECC35 8-
ECC40 2I/-

| ECCBI  6!-
ECC82 9
ECC83 976
ECC84 96
ECC85 8!-
ECCI1 56
ECF80 1216
ECF82 1216
ECH2I 22/-

' ECH35 2}/-
ECH42 10/-

| ECH8I  9/-

| ECHS3 11216 |
ECLBO 9/ |
876

111
177-

2376
24/,

SPECIAL OFFER
IT4 4l-, 5U4G 416, 6K7G 3I-, 6K8 8la,
6V6G 5., 6X4 416, EBC33 4/-, EF39 41,
EFS0 5/-, EF85 516, EF9I 4/-, EL84 7,

NOT LISTED

OBSOLETE VALVES A SPECIALITY.
QUOTATIONS GIVEN ON ANY TYPE

WwWwWw.americanradiohistorv.com
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TAPE RECORDERS

WIRELESS

- fﬁd / ity 3

September, 1961

BEFORE YOU BUY
—YOU SHOULD

HEAR THESE
RECORDERS. THEY ARE COMPARABLE

descriptive leatiets.

There are no_better value-for
money Tape Recorders on the
market—if You can't call al
hear them send S.A.E. for fully

TO THE MUCH HIGHER-PRICED MODELS

MODEL GR3IS Incorporates the COLLARO
““STUDIO” TWIN TRACK 3-speed Deck, ODel‘at.-£39 10 °

nd

lngat 137, 31* and 7¢° speeds

H.P. Terms: Deposit £7. 18.0 and 12" months of
£8.17.11.
q q Riily Sucessstul HH/THRS Ampl: TR3/Mk.V
All prices gquoted provide for the ghly successfu - .
rv?PL ET RECD DER_inclu- fier (deacr bed below) thus 'Ir‘dR?JBOEXLMk Vxl TWIN !I‘g.l.g% 2"’"'95 ‘;'}}I? New
ding. CRYSTAL MICROPHONE § {ensuring “HLFI™ record g DRUV OX M N o hnd 71 speeds oo 1208, ,549 10.0
and 1,200 ft. SMOI OIATape: and playbaok factlltles H P. Terms Deposit £9.18 and 12 monchs of £3.1R.7

TAPE AMPLIFIERS and PRE-AMPLIFIERS PRESENTED FROM MULLARD DESIGNS

MODELYHF/TR3 TAPE AMPLIFIER

MULLARD TYPE “C”

. TAPE PRE-AMPLIFIER—
(Mullard Type “A" design) ) Aw
A very high quality Amplifier ERASE UNIT
incorporating 3-speed treble The ‘‘Hi-Fi1" link to add full tape
equallsatlon by the latest recoradi facilities to igh
FEROXCU POT_ CORE Fidelity home installations. In-
INDUCTOR FOR COLLARO- corporates FEROXCUBE POT
TRUVOX-BRENELL CORE PUSH PULL OSCILLATOR and 3-speed treble equallsation
ARI Decks, by FEROXCUBE POT CORE INDUCTOR FOR_WEARITE-
has GILSEN Output Trans- COLLARO-TRUVOX OR BRENELL TAPE DECKS Includes sep-
%u'mers nfc%’d'er? separate arate power Supply Unit. R ASSEMBLED
SO TRAUALS OR KIT O H.P. £3.8.0 Deposit and
KIT OF ASSEMBLED £1 7 o‘o AR’I‘S £1 4 o o 12 months £1 1)4(311 £1 7 ° o

PARTS
™  TFOR THE HOME CONSTRUCTOR
SPECIAL ‘COMBINED ORDER’ PRICES

(a) The COLLAROQ “‘STUDIO” TAPE DECK and our
Mullard Type “‘C'' PRE-AMPLIFIER and POWER £29 1 o o
As abova but TEPE AT 'PRE A.?\'[PLIF‘IE%
3 abov Kol -
led as gonl:plece KIT OF P, sup‘ £26 10 0
TRUVOX Mk, VI DECK a.nd ‘the £4° o o
Type “C” Pre-amplifier and Power Unit 2V
* £36.10.0
£46.0.0

H.P. Deposi £8 0 0; and 12 months £2.18.8.
As above but. Ty us complete IT OF
£43.0.0
P. Deposit £11.4.0, and i3 montis £4.2.1. £56.0.0
rrtangand Insurance on above quotes 10/~ ezira).
EACH OF T! AB OVE AN BE SgPPLIED IN A PORTABLE CASE

FOR £5.10.0 EXTRA US FO GA COMPLETE PORTABLE
PRE-. AMPLIFIER. FULL DETAILS ON REQU

SPECIAL OFFER OF TAPE

spools. New, boxed and guaranteed,

225ft. on 3In. SpoOl.e,.ceeess. 5/9 1800ft. on 7in. Spool...
900tt. on 51n. SpooL.......... 18/8_  _1200ft. on 7in. spoot......3

A LARGE PURCHASE OF BRAND

®)
©

SR =%

(@
(o)

HAPA Deposit. £8.4.0, and 12 months £3 7. G
As (e) but Tape *‘C’" a8 complete KIT OF P.

WEAR. TE 4A DECK with 'I'YPE
assembled and tested

[63]
&)

1200ft. on 5iin. Spool...

The “MODEL HFG/2R”

PORTABLE TAPE RECORDER
(Original Price £33.0.0)

FOR ONLY 22 gns.

. HP. Dep. £4.14.0. 12 months
£1.13.8. (Carr. & ins. 10/- exira),
Incorporates THE LATEST
GARRARD “MAGAZINE” TAPE
HIGH QUALITY

based on the very siccessful MULLA
TYPE “A” DESIGN and specmcally
to operate the GARRARD DECK. Price INCLUDES

developed to
SUPPLY OF THE GARRARD TAPE MAGAZINE and 4in. SPOOL

of DOUBLE PLAY TAPE.ComprisesaTwin Track Recorder opera-
ting at 3tin/sec. speed and providing up to 1 hour 10 mins. playing
time. Truly ‘‘Portable”, weighs only 221bs, Outstanding features
are excellent performance and simplicity of operation.

i
i
i

£1 3 13-0 H.P. De Deposit It £3.8.0 and 1 12 months at, £1.4.11.

P V.C. base on latest type pl;sttc l TAPE AGGESSO RY KlTs

(Excluding power unit £11.15.0 and 114 10.0 respectlvely).

(a) COMPLETE KIT to build the HFITR:! Amplmer. £26 o 0
together with the COLLARO TUDIQ* DECK. 0
(b) Asabovebut W'lth HF/TR3 supplied ASSEMBLED £29 10 o
and I‘EST‘ED ..............
H.P. De) t£5180and12monh
(o) COMPLETE IT to build th HFITR3 togecher £36 10 o
with the NEW TRUVOX Mk VIT
(d) Asabove but HFITR.S supplied ASSEMBLED a.nd £4° ° °
TEST. D ........ s
H.P ﬁo 1'68.0.0, and 12 months £2.18.8
(e) COMPLETE KIT to build the HF/TR3 AMPLI- £42 o o
FIER with the BRENELL Mk. V. TAPE DECK .
[63] %%g}i%v]g but HF/TR3 supplied ASSEMBLED and 545.1 o_o
H.P. Déposit £9.2. 0, and 12 months £3. 5.9. ;
(g) "THE WEARITE 4A DECK with assembled and
tested HF/TR3 Amplifier lncludlng WEARITE £55.°_°

Head Lift Transformer
. Deposit £11.0.
Carriage and msurance on each above IS 10/- extra.

E_CASE is available to accommodate the
E DECKS and we offer it, together wlth

ROLA/CELESTION 10 x 8in. LOUDSPEAKER—ACOS CRYSTA.
MICROPHONE—and 1,200(t. SPOOL E.M.I. TAPE—ALL FOR

£9.0.0. Carriage and Insurance 5/- extra.

(8) E.M.L, Includes 3 reels leader tape, splicer. 37
jointing tabe and stop foil. .. 16
SCOTCHBOY, includes 3 reels les.der tape,

32/6'03) spl&er aﬂloint.lg_g_tape........ 2__L6
“NEW AND FULLY GUARANTEED

GARRARD TAPE EQUIPMENT
ENABLES THESE OUTSTANDING PRICE REDUCTIONS

THE “ADD-A-DECK”

Incorperating
GARRARD “MAGAZINE”
TAPE and the MATCHED

MODEIL HF/G2P
PRI: A\lPLll"lLR
SI%‘?SCBIS (a.s illus 18 Gns.
FOR USE (Carr. & Ins. 10/- extra).
Price includes Garrard Magazine
and a 4in. Speol Double Play Tape
H.P. Deposit £3.16.0, and 12 months of £1.7.8.
Provides complete tape recording faclilities and
designed to o &;erace throush the pick-up sockets ol
the standard type of DIO RECEIVER, or an AMPLIFIER,
from which really first class reproduction is obtained. It con-
sists of a Twin Track Deck connected to the Pre-amplifier and ope-
rates at 31in /sec.. speed providing up to 1 hr. 10 mins, playing time.

Sup

FULLY DESCRIPTIVE LFAPLFTS ON ALL OF ABOVE
ARE AVAILABLE—BUT PLEASE ENCLOSE S,A.E. AND
STATE WHICH LEAFLET IS REQUIRED.

STERN RADIO LTD.
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PRACTICAL WIRELESS

STERN'S  MULLARD DESIGNS

igned by MULLARD—presented hy

COMPLETE KIT OF PARTS
MULLARD “5-10"" MAIN AMPLIFIER

For use with the MUL LARD 2—valve pre-amplifier with
which undistorted power outrput of up to 10 watts is ob-
tained. We supply SPECIFIE I) ( ()\Il'()\b ND NEW
MULLARD VALVES, 1ncluding PARMEKO MAINS
FRANSFORMIZI and choice of the latest Ultra-Linear
PARMEKO or the PARTRIDGE Output Transiormer.
COMPLETE KIT OF PARTS £1o o o

(PARMLEKOQ Outnut ’]‘rans.l a0

Altermtively we sup ’ INCORPOR /
ASSEMBIRD. and isren. £11.10.0 {5 08 URS

MULLARD’S PRE-AMPLIFIER
TONE CONTROL UNIT

lnploying two EF86 valves. and designed to operate with
the MULLARD MAIN AMPLIFIERS, but also per-
1ectly suitable 1or other makes,

PRICE COMPLE I'ls £6 6 o ASSEMBLED AND TESTED

KIT OF PARTS

Supplied strictiy to MULLARD'S SPL (,ll~1(All(ll\ and Incorporating:
@ Fqualisation for the latest R.I.A.A. characteristics.
® Input for Crystal Pick-ups, and variable reluctance magnetic types.
@ Input (a) Direct from High Imp. Tape Head. (b) From a Tape Amplifier or Pre-amplifier.
) Sensmve M!crophone Channel. 0 Wlde ranve BASS d.l"ld IREBLI- Controls.

COMPLETE MULLARD #5-10" AMPLIFIER

The popularand very successiui complete **5-10" incorporating Con-
ol Unit providing up to 10 watts high quantv reproduction. Only
Specified Components and new MULILARID VALVES are
supplied including FARMEKO MAINS T RAI\SI'()R MERS
and choice of the latest PARMUEKO or PARTRIDGE
ULTRA-Linear Output Transformers.
K1T OF OR ASSEMBLED

PARTS £11.10.0 and TESTED £13.10.0
H.P. (Assembled Amp. only). DEPOSIT £2.14.0 12 months at 19/10.
ABOVE Incorporatmg PARTRIDGE OUTPUT TRAN . £1. 6. ext.ra.

o "COMPLETE MULLARD 3.3

LN SLPCliy 10 specification

{ll)(-l' ouUTPUT
£1 6.0 EXTRA

NIGH QUALITY
T REPRODUC-

kY
OR AESEMBLED

(plus 6/6 carriage and insurance) H.P. Terms: Deposit £2.0.0
and 8 Months at £1.0.0. Complete to MULLARD’S SPECIFI-

COM‘P{I‘“T‘I’EIKIIT B
§ OF PARTS £7.10. 0

363

PRICE REDUCTIONS

(&) The KIT OF PARTS to build both

5he i *45- lgIIEMAAIP Cll)pllllﬁer and the
-valve - -
TROLs UNIT £ 5'15'0

(b) The “5-10" and the i-stage PRE-
AMP both ASSEMBLED and TESTED

; 3,160 and 12
Db £3.16.0 and 12 £18,18.0
(¢) The K O l;o build the
UAL-CHANNEL " '6.3" AMPLIFIER

BETS D[IJJII\FI‘JI-ERA SO
TROL UNIT....oennnn s £21.10.0

[\s The DUAL-CHANNEL ‘G- 3“
AMPLII"IER and the DUAL-CHANNE.
ggEHA&ggéFIEEEDCONéF oL UNI’l‘
FRSHRDSSEMBLED 2nd  £25.0.0
H.P, 'lerms Deposit £5 and 12 months
ol £1.16.8,

(e) THE KIT OF PARTS o bmld one

CHANNEL the

“6-10"" MAIN

DUAL-CHANNEL PR[‘-

AMP_ CONTROL UNIT £21 10 o
(1) ONE “5-10"" AMPLIFIER and the
DUQLESI:SEMBII:ED PR%-AM LIFIER
'?%‘FSTED an 525.0.0

H.P. Terms: Deposit £5, 12 months of

£1.16.8.

(g) KIT OF PARTS to bulld Two “*5-10"
MAIN AMPLIFIERS (incorporating
Parmeko Output Transformers) and
the DUAL-CHANNEL PRE-

AMPLI 1ER CONTROL £31 o o

UNIT
(h) TWO *‘5-10"" AMPLIFIERS and the
D ANNEL PRE-AMPLIFIER

CORTROL "UNTT BOTH
ASSEMBLED & TESTED £36'o'o
géPl.gTerms: Deposit £7.4.0, 12 months
Ca'rrla‘;g‘e and Insurance 7/8 extra,
Prices quoted are subject to £1,6.0
extra for Partridge Transformer.

£8.19.6 |

STEREO PRE-AMPLIFIFR

This model }
mcorwmms te

two Multard § .-
2-valve Pre-
Amplifiers
combined
mtoaSmg]e

CATION including Mullard valvee
and a PARMEKO OUT
'] RANSFORMER.

A SPECIAL CASH OFFER!!
This very attractive PORTABLE AM-
PLIFIER CASE together with a good
yuality GRAM A\ll’l ll<ll-‘R and a
watched P.M. SPEAK

ALL lor ONLY 28, 7 6 (Plus /67 Carr.)

The Amplifier consists of a 2-stage de-
sign lncorporamng 3 modern B.V.
valves and has separate BASS and
TREBLE CONTROLS

The Portable Case will alsp accommo-
date almost any make ol Autochanger
and is attractively finished in Mushwom Grey Rexine.
WE ALSO SUPPLY SEPARATEL £4.2.6
(a) The 2-stage (plus Rectifier) A\ll’l IFIFR£3 176

(b) The PORTABLE CARR G CASE
(o 6bin. P.M. SPEAKER 18/9 Carriage and Insurance 4 extra,
THE LATEST MODELS ARE IN STOCK,

RECORD PLAYERS MANY AT REDUCED PRICES

SEND S.A.E. FOR JLLUSTRATED LEAFLET

B.S.R. M()NARL H UAB 4-speed mixer Autochanger £6 19 6
with Crystal Pick: o b
The NIIW (,OLLARO MODEL RP394 4-speed Single £9 18 9
Record Player. Studlo Cartridge. o o
The NEW COLLARO 660 4-speed Autochanger unit £7 19 6
with Studio “O" Pick-u 2 Ve
gihe E.V. L 4-speed smgle Record Player with crystal £6.9.6
ll.N.R. MODELG UA12 and UAI4, EBA':IJ a 4-speed £7 19 6

mixer autochangsr with Crystal Pick-u
Both available incorporating the l!S R. STEREO £1o 10 o
Piock-up, plays L P, and 78 Records.

GARRARD MODEL T -\lVlhll 4-speed Player £8.1 o.o
uéﬂrutochanger + £8.19.6

ic
GARRARD MOD IK(‘,I‘209.
Carriage and Insurance on each abovs, 5/- extra. *

speeds. High output. Crystal Pick-
108 FLEET- ST.; LONDON, ECA4
Telephaone;! FLEET STREET sﬂll.-‘J,H :

Dapt. P.W.

e used jor both STEHEO

b
'HO\IL or MONAURAL operation. 1t

is designed primarily to operate with our range of MULLARD
= MAIN AMPLIFIERS but will also operate equally well with sny

make of Amplifiers requiring an input o volts.

COMPLETE KIT

OF PARTS

of 250 m
ASSLMBLE

£1 2.1 0.0 AND TESTED

£15.0.0
FSEN £3 Dep and 12 mths. at £1 2.0
MULLARD FOUR CHANNEL MIXER UNIT

Self powered with Cachode
lollower output. lncorporates
Two Inputs tor MICROPHONES
One for CRYSTAL PICK UP and
a lourth for RADIO or TAPIL

Combplete Kit ol Parte  £8.8.0

Assembled and Tested £10.0.0
TERMS: Deposit £2 and 12 months at 15/-

MODFL i.L. one_microbhone Inp «t, matched for moving coil or

Ribbon Mike, £1.17.0extra.

"STEREO PRE-ANNOUNCEMENT T

To meet the increasing demand fOr stereophonic sound
equipment

‘IIER

for operation with the latest MINIFLUX and COLLARO
4 track tape heads.

“The Unit incorporates the latest circuitry, the design
being based on the very popular MULLARD TYPE “C”
Unit. and employs a sensitive meter tor accurately setting
the record Ievel High-grade Tape Decks incorporating
the MINIFLUX Heads will be avallable and in keeping
with our normal practice will be offered with the Pre-
amplifier. Full details and the assembled Preamplifier
will be available in September.

STERN’'S INTER-COMM or BABY ALARM
A small versatile Unit employing the new MULLARD ECL86 valve
and designed to provide two (or three) way conversation up tQ
extreme distances. Operates from A.C. Mains 200 to 250 Volts and
as in all our designs only new high grade and guaranteed.com-
pouem;s are incorporated,

o3 « « « MANTER UNIT and ONE EXTENSION

KIT OF PARTS £6.17.6 ASSEMBLED AND TESTED £8.0.0
The equipment consists of a MASTER UNIT, size only 8¢ x 53 x 8in.
and E EXTENSION (a second extension may be added at any
time). The Master Unit incorporates switching and power supply
and with the chassis completely 1solated {from the roaius ia
operated i absolute salety. Attractively presented in Crees
covered in quality leatherette.

CE
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364 PRACTICAL WIRELESS September, 1961

BENTLEY ACOUSTIC CORPORATION LTD.

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

EXPRESS POSTAL SERVICE. ALL ORDERS DESPATCHED SAME DAY AS RECEI\;ED TELEPHONE AND
TELEGRAM ORDERS FOR CASH ON DELIVERY SERVICE ACCEPTED UP TO 3.30 P.M.

OA2 l7'6]6F6G 71-[ 10F} 26'6] 35Z4GT /- |DH76 §/-1 EF40 15/-) HN309 247 PL84  12/8] UABCSBO 9'- | XFY34 {76

OB2 1776 |6F 11 17/3| 1OF9 1116| 35Z5GT 9!-  DH77 7/ EF41 9/.| HVR2 20/-| PL820 18/8| UAF42 9/6| XH(I.5) 6/6
Oz4 51-|6FI12 476/ 10LDII 15711} 43 IO’-lDKJZ 127-| EF42 10/6| HVR2A  6/-| PM84  |777]| UB4I 12!-| XSG(1.5) 6/6
1AS 6/-|6FI3 11161 10P13  15/-| 50CS 10/- | DK 94 6/6( EFS50(A) 7/-| KF35 8/6| PX4 1076 UBC41 8/6|Y63 76
IA7GT 12/-|6FI5 15/3/10P14 19/3| 50CD6G DK92 9/+{ EFS0{E) 5-: KL35 8/6| PY31  16/7| UBCSBI [1/4}Z63 776
1C5 1216 6F23 1076|12A6 Sle 36'6 |DK96 876! EF54 S/-| KLL32 24/7(PY32 12/6| UBF80  9/-[Z66 1776
1D6 1016 6F24 1276 12ACé 15/3| 50L6GT 9/6 DL33 9/6| EF73 I0’6 KT2 S'-| PY80 716| UBFBS  916{Z77 416
1G6 17/6/6F32 1076/ 12AD6 17/3| 53KU 19711 |DL66 1776 EF80 .| KT33C 10| PY8I 86| UBL2{1 23/3|Z719 6/-
IHSGT 10/6|6F33 716/ 12AE6 13711]77 8/-1DL68  I5/-| EF85 6'- KT36 2910/ PY82 7/.| UCC84 147

IL4 3/6/6G6 66| 12AH7 8/.178 6'6 |DL72  I5/- EF86 1076 KT4)  23/3, PY83 8/6| UCCBS 9!~ Transistors
ILDS 5/-16H6 3/-|12ZAH8 12/6| 80 9/- | DL92 71| EF89 91.| KT44 1276/ PYB8  13/3| UCF80 16/7|and diodes
ILNS 5/-1645 5/.112AT6 7/6| 83 15/- |DL94 7/6| EF91 46| KT6) 126/ PZ30 19/11{ UCH21 23/3|CGIC 776
INSGT 1076 616 5/6|12AT7  6/-| 85A2 16!~ | DL96 8/6| EF92 46| KTé3 7.1 QP21 7t-| UCH42 976|/CG4E 776
IRS 6/616)7G 6/-|12AU6 23/3| 90AG 67/6 |IDM70 76| EF97 1313/ KT66  15/-| QP25 1476 UCHBI 976|CG6E  T7/6
154 9/-16i7GT 1076/ 12AU7  6/6{ 90AV 6716 [ESOF 30!-| EF98 13/3/ KT88 24! QSlSO/lS UCL82 11716|/CG7E  T7/6
155 6'-|6K7G 5'-112AVé 12/8| 0CH 16/- | EB3F 30/ EFI183 18/7| KTWél 6/6 1076| UCLB3 (9/3|CGIOE T7/6
IT4 316|6K7GT  6/-112AX7 776/ 90CG  37!6 |EAS0 2/-| EF184 1276 KTW62 7’6I Ri2 9f-1.UF41| 9/-1GD3, 4, 5,
tUs 6/-/6K8GT 10/6/12BA6  8/-| 10| 1316 EAT76 9/6| EK32 8/6] KTWé3 6/6| RI8 14- UF42  12/6| 6.8 4.

2021 15/-|6K8G  676/12BE6  9/-| I150B2 18/- [EABC80 9/-| EL32 5/-/KTZ41 8-{RI9 197i11| UF80 1076 OA70 37-
2pP 26/616K25 19711 12BH7 2173 16) 1016 |[EAC94 4/6| EL33 12/6 KTZ63 7/6| RG1/240A | UF85 9'-|OA73 3/
2X2 4'6/6L1 23/3[12E4 30/-| 185BT 33/2 |EAF42  9!-| EL34 157 6f- 54/-1 UFB6 17'11|{OA79 3!-
3A4 6/-|16L6G 8/-112)5GT 4/6] 304 1076 |EB34 216/ EL38  26/6 MHL4 7'6| RK34 76| UF89 9/-|OA8I Y.
3A5 10/6|6L6M 9/6|12J7GT 9761 305 10/6 |EB4I 8/6 | EL41 9/-| MHLDS6 1276 S130  22'6| UL4I 9/-1OA8B6 4/-
387 12/6(6L7GT  7/6{12K5 {7711 807 76 |EBSH 4/-| EL42 1016} ML4 86| SP4(7) 14/6] UL44  2616|OA9I 316
3D6 5/-16L18 13/-| 12K7GT 56| 956 3/-|EBC3 233 ELSI I6’7l MS4B  23/3| SP4| 376| UL46  14/6]OA95 376
3Q4 776(6L19  23/3{12K8GT 14/-| 1821 16/7 |EBC33  5/-| EL83 19/11| MUI2/{4 8/-| SP42 1216| UL84 8/6|0A210 I1/-
3Q5GT 9/6/6LD20 15/11{12Q7GT 5/-| 4033L 126 EBC41 8/6 | EL84 76| N37 2313| SP6! 36| UM4 1773|OA241 20/
354 T-16N7 8/-112SA7  8/6| 5763 1276 |EBC8I  8/-1EL8S 13’14 N78 19/11|SU25 26/6] UM34 17/3]0Ci6 48/-
3v4 76[6P26 197111125C7  8/6(7193 5/- [EBFS0 9/~ EL86  17/3| NI108 23/3| T4l 9/-| UM8BO 15/3|OCH9 48/-
SR4GY 17/6/6P28  26/6|{125G7  7/-| 7475 7/6 |EBFB3 13/11] ELSI 5.1 N308 207\ TDD4 12/6/ URIC 18/7{OC23 87/-
S5U4G “ 6'6(6Q7G_ 6/6{12SH7 86| 9002 5/6 |EBF89  9/6| EL95 106/ N339  I5/-| TH4l 2676  UU6 19/11|OC26 25/~

©
v

5V4G  107-16Q7GT 11/-|125)7 8/6| AC/PEN EBL1  29/6| EL820 18/7|P6l 316} TH233 33721 UU7 16/7/0C28  25'-
5Y3 : &/6/6R7G  10/-[12SK7  6/-] S-pin 23/3 [EBL2} 23/3|EL822 19/-| PABCBO TP22 15/-|UU8  2676|/OC35 125/6
523 Y 19/11|6SA7GT 8/6{12SQ7 §1/6| 7-pin I5/-1EBL3I 23/3| EM34 96| 13714 | TP2S 15/-| UU9 7/6|0OC44  I11-
524G . 9/-|65C7 7/6]125R7  8/6/ AC2PEN ECS52 SI6| EM71 23/3/ PCC84 8/-{ TP2620 33/2| UYIN 18/7|0C45 10/-

6A7 10/6|65G7GT 8/-{12Y4 10'6] DD (2’6 EC54 6/-| EMBO 9-| PCC8S 96| TY86F 13/3[ UY2l 16/7{OC65 2216
6AB 9/-16SH7GT B/-|1457 27/10{ AC6PEN 7/6 EC70 12/6| EM8I 9!-| PCC88 18/  Ui2/14 816/ UY4I 7/6|OC66  28/-
6AC7 4/-16S17GT  8/-|19AQS 1076 AC/TP 3312 (EC92  13/3| EMB4 |0’6| PCC89 1176 Ul6 10/6| UY85 7.|OC70  6/6

6AGS  5/6{6SK7GT 6/-|19H1 107- 5/-|ECC32 5/6{EM8S 17/3| PCFB0  8/-|UIB/20 8/6| VMP4G 15/-|OC71 616
6AG7  T/6l6SL7GT 6/6120D1 1573 AZI 18/7{ECC33 8/6/ EN3I  §3/- PCF82 10/6| UI9 36/-1 VMS48 15/-|OC72 8/.
6AKS 8/-{6SN7GT 5/6|20F2  26/6| AZ31  10/- |ECC34 24/7| EY5! 9/-| PCFB4 16/7( U22 8/-| VP2 1216/ OC73  16/-
6ALS 41-16SQ7GT 9/-{20L1 26'6| AZ41 13/11 [ECC35 8/6 EY83 16/7\ PCF86 I5/-| U24  29/10| VP4 15/-10C75 8/-
6AM6  4/6]16SS7GT 8/-120PI  2676| B36 15/-|ECC40 23/3|EY84 14/ PCL8B2 10/.{ U25 17/11|VP2B 14/6|OC77 I5!/-
6AQS5  T7'6|6U4GT §2/6/20P3 2313/ BLS3 7/6 |ECC81  6/-| EY86 9/-| PCL83 1076| U26 10/.j VP4B  23/3/OC78 8/.
6ATS 7/-16USG . 7/6/120P4  26/4; CI 1216 [ECC82 6/6(EZ35 6/-| PCL84 1276 U3I 96| YPI3C  T-1OC8I 8/.
6AUS 10/-16U7G ' 8/6]20P5 2313 CIC 1276 [ECC83 T7/6| EZ40 7'-| PCLB5 16/71U33 26/6| VP23 6'6/OCI70 1376
6AVE  12/8|6V6G 7'-]25A6G_1016| CBLI 266 |[ECCB4  9/-| EZ4l 7/-| PCLB6 1671 U35 2676 VP4l 6/-|OCI71 1416
6B8 5/-|16V6GTG 8/-{25L6GT 10%.| CBL3I 23/3 [ECC85 8/6 EZ80 7!-| PENA4 23'3) U37 26’6 VRIOS  8/-|OC200 166

6BA6 76/ 6 X4 §/-125Y5G 10/-} CCH35 23/3 |[ECC88 I8/-| EZ8I 7/-| PENB4 26/6| U43 9.l VRISO 7/6/0C203 24/-
6BE6 6/-|6XSGT 6/-125Z4G 976/ CK506 6/6 [ECC9l 576/ FC4 15/.1 PEN4DD U4s 9.IVT6IA §/-1OCP71 29/6
68G6G 23/3(6/30L.2 10/-(25Z5 916/ CL33  19/3 [ECF80 1076{ Fw4/5008/6 26/6| USO 6'6! VTS04  5/-iTil 40/.
6BHé 8/.17A7 1216!125Z6G  10/-§ CV63  10/6 |[ECF82 10/6| Fw4/800 8/6| PEN25  4/6| US52 6/6! W76 §16|TJ2 451-
6BJ6 6/-|7B6 21731275V 19711{ CYI 18/7 [ECF86 19711 GUS0 27/6| PEN4ODD | US54  [9711] W8IM 6/-1T)3 50/-

6BQ7A 15/-1787 8/6(28D7 71-{ CY31 (1. |[ECH3 26/6| GZ30 9. 25/-| U76 6/-1 w107 187|TPI 407-
6BR7  12/6|7CS 8/-|30C1 8/-i DI 3/-1ECH21 23/3| GZ32 10/-{ PEN44 26/6| U78 Si-| W729 19/11|TP2 40/.
6BS7  25/-17C6 87.130F5 6/-| DIS 1076 [ECH35 66/ GZ33 19/11| PEN45 19/6| U107 16/7]| X24M 24/71TSI 107-
6BW6  8/6/7TH7 8/ 30FLl  40/-| D77 4. |[ECH42 9./ GZ34 14/-| PEN46  7/6/ U191  16/7| X4I 1571752 126
6BW7  6/-[7R7 1246|3014 8/.) DAC32 1076 [ECH81  9/-| GZ37 19/11| PEN383 23/3] U204  16/7( X61(C) 12/6/TS3 15/-
6C4 5/-1787 9/6(30LL5 1176) DAF91  6/- [ECHB8313/11| H63 12/6| PEN453DD | U251 14/-| X63 9!-1TS4 24/-
6CS5 616|7V7 876/ 30P4 121.]| DAF96 8/6 |[ECL80  9/-{ HABCS80 33121 U28F 1911 Xé5 12/61v30/10P28/6
6Cé 616|714 7/6[30P12  7'6/ DD4l 13711 |[ECL82 106 13/6{ PEN/DD U282 2217 Xe6 12/6| XAL01 23!-

6C9 13/6|8D2 3/6/30P19 12/} DET25 7/6 |[ECL83 19/3| HL2 716] 4020 33/2| U301 23/3| X76M 14/ | XAI02 26/-
6Cl0 9/-18D3 46|30PLI 10/6{ DF33 1076 ([ECL86 16/7|HL23 153| PL33 1913 U329  14/-] X78 23/3{ XA103 [5/-
6CD6G 36/6/9BWéE 15/3|30PLI3 16/6]| DF66 15/~ |EF9 23/3| HL23DD 776 PL36 12/-| U339 16'7| X79 23/31 XA104 18/-
6CHé6 9/-19D2 4/-|35A5 21’3 DF9t 316 |[EF22 14/-| HL4IDD | PL38 26761 U403 167 X109 17/3{XB102 10/

6D6 6/6! 10CI 131-135L6GT 9/6) DF96 8/6 |EF36 4/- 1913} PL8I 1076 U404 8/6| XD(1.5) 6/6\XBI03 14/-
6ES 1276/ 10C2  26/6/35w4 716/ DF97 9:- |[EF37A  8/- HL42DD PL82 7'6] USCI 29710| XFGE  18/-|XBI0O4 10/-
6F! 26/6110D2  12/-{35Z3 10/6| DHé63 676 |EF39 576! | PL83 9/-1 U4020 16/7| XFYI12 9/6|XCI1Ot 16/~

ALL GOODS BRAND NEW AND SUB JECT TO FULL MAKERS’ GUARANTEE PLEASE NOTE THAT WE DO NOT
SELL SECONDHAND GOODS OR MANUFACTURERS' REJECTS.

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

All with Long Spindle and | DRMIB 13/- | RM-) 5/3 | 14A86 17/6 | 14B130 35'- | 14RA 1-2-8-3 21/- | IBRA [-1-16-§ 6/6

Double-pole Switch, 4/6 each. | DRM2B 156 | RM-2 716 | 14A97 25/. | 14B264 1176 FC34 (FCl16

10K 25K .50K 100K DRM3B 15/6 | RM-3 7/9 | 14A400 27'- | §4RA 1-2-8-2 1776 | 16RD 2-2-8-1 12/- | I8RA §-2-8-1 LI/
3 LW?7 21/~ | RM-4"  14/- | 14A124 28/ (FCi01) |6RE 2-1-8-1 8/6 | I8RD 2-2-8-1 [5/-

img. $mg. | meg. 2meg. | RM-O 7M1 | RM.5 1976 | 14A163 38/- | [6RC |-i-16-1 8/6 | I8RA 1-1-8-1 416 | (FCI24)
JUST OUT. MIDGET SILICON RECTIFIERS. OUTPUT 120 VOLTS AT § AMP. TWO IN SERIES GIVE 240 VOLTS
AT { 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 mid., 275 v. 9/6 | 200 mfd., 275 v. 4/- | 8.mfd., 450 v. 119 | 16x 16 mid. 450 v. 4.
32 x 32 mfd., 450 v. 5/9 | 100x400 mid., ‘275 v. 1214 16 mid., 450 v. 2/9 | 32 x 32 mid., 350 v. 4-
64 x 120 mfd., 350 v. 8/3 | 100 mid., 275 v. 3%- | 100x200 mid., 275 v. 976 | 32 mid., 450 v. 39 8 x |6 mfd., 450 v. 3’9

Pmt/Pa:klnl Charge 6d. per Item Orders over £3 post lree C.0.D. 2/6 extra. Full List, with Terms of Business, 6d.
Any parcel insured against damage in transit for only 6d. extra. Shop Hours 8.30-5.30. Early Ciosing Saturday.
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. 3-TRANSISTOR POCKET RADIO with MINIATURE SPEAKER, FERRITE
ROD. and 2 GERMANIUM DIODES. The only 3 transistor radio available at
the price. Build it in 1 evening! Tunable over M/L waves. Complete with
easy-to-follow instructions and all components (less batteries obtainakle
anywhere 1/3). 27/6. P. & P. 2/-. (All parts available separateiy.)
3-TRANSISTOR SUPER POCKET RADIO with MINIATURE SPEAKER. Plus
Germanium Diode and Punted Circuit. 8ize 34 x 4 x jin. Ferrite Rod
Aerial. Two Surface Barrier Transistgrs and one Audio. Tunable over
wedinm and long waves. To build yourself 38/8, P. & P. 1/6. Circuit
diagram 1/8, free with kit. All parts of items 1 and 2 sold separately,
OSCILLOSCOPE for D.C. and A.C. APPLICATIONS. A Ligh egain,
extreinely stable differentlal Y-amplltier (30 mV/C.M.). Provide ample
sensitivity with A.C. or D.C. inputs. Eapecially suitable for measurements of
transistor operating cundmons where maintenance of D.C. levels m of para-
monnt importance. Push-pull X P! Fiy-Lack ; Internal
Time-base Scan Waveforin nvall.xble 1or exwmnl use; putse output asailubie
for checking TV line Q/P Transiorwers, etc. t'rovision for external—L/P
and CRT Brightness Modulation. A.C. mains 200/250 v. £15.15.0, P. & 1.
/% or 30f- deposit, plus . & P. 7/6 sud 1! monthly payments of 26/8,
FULL 12 MONTH8' GUARANTEE INCLUDING VALVES aud TUBE,
. A.C./D.C, POCKET MULTI-METER KIT, 2in. moviug coil meter, scale
calibrated in A.C./D.C. volts, ohms and milliamps. Voltage range A.C./D.C,
0-50, 0-1006, 0-:250, 0 500. Milliamps 0-10, 0-100. Ohms range 0-10,009,
Front panel, range switch., wirewound pot (for ohrus zero setting), toggle
switch. reslstor and rectifier. 19/8. P. & P. 1/6. Wiriug dlagram 1/-, fres
with kit

CHANNEL TUNER. Will tune to all Band I and Band I11 stations. Complete

with P.C.C.84 and P.C.F.80 valves (in series) I.F. 16-19 or 33-38. Can Le

modified as an aerial converter (instructions supplied). 32/6, plue 3/6 P. & P.

HEATER TRANSFORMER to snit above, 200-250 v., 6/-, plus 1/6 P. & P,

. MAINS TRANSFORMERS. All with tapped primaries, 200-250 volts, 0-180
180. 200 v., 60 mA, 6.3 v. 2 amps, 10/8. 350-0-350 v., 70 mA, 6.3 v. L

3v.2 amp, 10/6. 250-2560 v. 70 mA, 6.3 v. zamp, 10/8. P. & P. 3/

80v. 7()lmIA6 3v. "A 6:3v. 1A 10/6 p. & p. 3/+, 280-0-280 120mA 6

A. 6-3v. 3A 17/6 3)-.

. WOLSEY 3- ELEMENT FOLDED DIPOLE. 1.T.V, Aerial less mounting
bracket for external uee, complete with 12 vds. of coaxial cable, 15/,
P. & P. 3/8.

. SIGNAL GENERATORS Cash £6.19.8 or 25/- deposit and 6 monthly
payments of 21/6, P. & P. 5/-. Coverage 100 kc/s to 100 Mc/s on funds~
mentala and 100 Mc/s to 200 Mc/a on harmonics. Case 10 x 64 x bhin.
Three miniature valves and Metal Rectifier, A.U. maius 200/260 v, Inter-

nal modulation of 400 c.p.s. to a depth of YU per cent; Modulated ar

unmodulated K.F. output continuously variable 100 millivolts. L,W

and mod. switch, variable A.F. output. BMugic eye as output lndicator.

Accuracy + 2 per cent.

o

1

'S

«

-3

1

10. SIGNAL GENERATORS. Cash £4,19.8 or 25/- deposit and 4 monthly
pavments of 21/6, P. & P. 5/-. Coverage 120 ke/s to 84 Mcfs. Case
10'x 61 x 43hn. Size of scale 6} x 8lin. 2 valves and rectifier. A.C. niains
9230-250 v. Internal modulation of 100 c.p.s. to a depth of 30 per cent,
moduiated or unmodulated R.F. ontput continuously variable 100 millivolts.
C.W. and mod. switch variable A.F. outpnt and moviug coil output meter.
Accuracy £ 2 per cent.

BATTERY RECORD PLAYER AND AMPLIFIER. 45 r.p.m. “Star”
motor “Acos’ ersatal pick-up. 3 transistor push-pull amplider complete
with transistors. Output 500 milii watts, 49/6. P. & P. 3/6

1.

1

12. 8-watt PUSH-PULL 5 VALVE AMPLIFIER. A.C. mains 200-250 v.
Size 104 x 64 x 2}iu. 5 valves. For nse with all makes and type of pick-up
and niike. Negative feed back. Two inputs, mike and gram. and controls
1or same. Beparate controls for Bass and Treble liit. Responee flat fromn
40 vycles to 10 ke/s, 3 2 db; 4 db down to 20 ke/s. Outpnt 8 watts at 5 per
cent total distortion. Noise level 40 ¢b down all hum. Ontput transformer
tapped for 3 and 13 ohms speegh coils. For use with Btd. or L.P. records,
mnsical Instruments such as guitars. ete. Buitable for small halls, £3.19.8,
P. & P. 6/6. Crystal mike to euit 15/-, P. & P. 1/6. 8in. P.M. 8peaker to
suit 12/6, P. & P. 1/6.

13. B S.R. MONARCH UAS WITH FUL-FI HEAD, 4-speed, plays 10 records,
10in.. or 7in. at 16, 33, 456 or 78 r.p.n. Intermixes 7in., 10in. and
1 . records of the same speed Has manual play position: colour, brown.
Dimensions: 124 x 10%in. Space reqnired above baseboard 4}in., below
bLasebosard 23in. Fitted wilh Ful-Fl turnover crystal head. £6.19.8, P. & P. 5/~
With Stereo Head £7.18.8, P. & P. 5/-.

14,

-

TRANSISTOR TESTER. For both P.N.P. and N.P.N. transiators incorporat-
ing moving coil meter. lu metal case, size 43 x 3} x 1iin. Scale marked in
gain and leakage. 19/6, P. & P. 2/6.

15.

=3

PUSH-PULL QUTPUT STAGE inclusive of transistors witk input and
output transformers to match 3 chma speech coil, suitable for use with the
POCKET RADIO. Kit oi parts, including translstors, 19/6, P. & P. 1/6.
Wiriug diagram 1/6, free with kit,

18,

=

PORTABLE AMPLIFIER. Oun printed circuit for A.C. Mains 200/250 v.
Hize 4 x 3in. with tone and volume comtrol. Valves: ECL82 and EZ80.

39/6, P. & P. 210,
238 HIGH STREET, ACTON,
“RADIO & T.V. COMPONENTS LONDEH, W

CA ct 0 n ) ‘ . - ALL ENQUIRIES S.AE.
§ e GOODS NOT DISPATCHED OUTSIDE UK.
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R.S.C. HI-FI TAPE RECORDER KIT

M AT lNCREDlBLl LOW COST, CAN BE ASSEMBLED IN HALF AN HOUR
The Linear LT45X High
/-, empty Tabe Spool, a Reel ot
/6, and aHa.ndsome Portable carrying Cabinet wnh lauist agu;fact.ive two-
cos

REALIS,

The Roeorder inoco e Latest Collaro sr.udlu Tape Transcriptor,
Quality Tape Ampii er llst.ed nz 12.0 High Flux P.M. Speaker listed

Best quality 'l‘ape listed
tone polychrome finish, size 18 x 13 x 8in. high, listed £4.10.0, and circuit,
individually approximately , Performance equal to units in the £30-£80 ciase. S.A.E

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE Al1

PUSH-PULL ULTRA LINEAR
QUTPUT “BUILT-IN” TONE
CONTROL PRE-AMP STAGES
Two input soockets with associated
controls nl‘low mixing of "mlke" and

A10, h sensitlvity,
cludes 5 valves CC83, ECCS3,
EL84, 5

INTR!
ST

req for
table for use with

‘ULL
all makes and tvpes of bick-ups and mlcro hones. Com-
%mble wlnh the very best designs. ' lg
INSTRUMENTS

For STANDARID or LONG PL. RECORDS
e G S e
and 6.3 V. a. For supply of &
RADIO FEEDE&“&N%T 8ize a) Drox /12-8-Tin, For A.C. mains 200-250 v, 50 . EE Output
Chassls is fully punched. Full

for3 mei 15 ohmg spﬂ to-poﬁ:‘t? 's‘?omngxmet.e 10 last nu{.i
instruc poin diagrams su]
(Or meory DUilt 51/ oxtra). P Gns. S

red louvred metal cover with 2 carrying handles can be suppiied for 18/9, TERMS

EMBLED UNITS. DEPOSIT 9, and 9 monthly payments of 24/9. Send

B.A.n for illustrated leaflet detailing y-to-assemble Cabinets. Speakers. Micro-
phones, etc., with cash and credit terms.

R.S.C. STEREOITEN HIGH QUALITY AMPLIFIER

A complete set of parts for the construotion of a stereo-
phonic amplifier giving 5 watts high quality output on
each channel (total 10 watts), Sensitivity is 50 milli-
volts, suitable for all crystal stereo heads. Ganged
and Trebie Controla give equal variation of “Iift"
g and *‘cut”’. Provision i3 made for use as st
Valve line-up ECCBS
utputs for 2-3 ohm speakers.
" Point-to-Point wiring diagrams and in- 8 Gns
suructions suvfned Send 8.A.E. for leafiet, O
Full constructional details and price list 2/6. Carr. 10/-

purchased
for leaflet.

25¢

GNS,

carr,
1716

H.P. TERMS. Deposit £5.7.8 and 12
monthly payments of 2 gns, Cash price
i1 settied in 3 months.

TELEVISION RECTIFIERS
200 mA, small size. Only 6/9 mh

OLLARO

C CONQUEST .
AUTO-CHANGER.

4+SPEED
with high fidelity
model. For
200-250 50 c.p.a. mains. our
price !6.19.8. Ca.rr 5/8.

COLLARO RC 457 4 SPEED MIXER

AUTO-CHANGERS. Turnover Studio

glok-l&% head. for 200-260 v. A.C. £7.18.6.
arr.

THE SKYFOUR T.R.F. RECEIVER
A design of a 3-valve long and Medium
wave 200-250 v, Mains recelver with
selenium recmﬂer High gain H.F, stage
:and low distortion detector, Vaive itne-up
6K7, BP61. 8V6G. Selectivity and quality
excelient. Simple to construct. Point-to-
Polm. wirlng di; mscmctiom md
. 1)9, maximum butiding co

24.1 8. nc, attractive Wainut veneered
wood cabinet 12x 64 x 5¢1in.

D.C, SUPPLY KIT. 12 v, 1 a. consisting
of a partially drilled metal case, mains
trans., F,W, Bridge Rectifler, 2[useholders
and tuses. Change Direction switch, vari-
able Speed regulator and circuit. For
200- C. mains. Suitable for Electric

V. Al
Trains, Limited number available at 33/9.

R.S.C. BATTERY CHARGING EQUIPMEN

DUTY CHARGER KIT Assembled 6 v.

ASSEMBLED
CHARGER

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

BATTERY CHARGER KITS
Consist.in%‘ Mains Trans-
former. W, Bridge. Metal

12 v, 6 amps. variable output.
Loasts o Malng former or 12 v, 4 amps. (s Vo OF 32 9. Reotifier, well vengilated ateel
)-200-230- v.. F.W. (Bridge) Fitted Ammeter and ps. case, Fuses, _Fuse-holders,
Selenium Reotifier ; Ammeter, variable charge rate | Fitted Ammeter | Grommets, panels and alrcuit.
Variable Charge Rate lector selector, Also selec- [and selector .
Panels, Plugs, Fuses, Fuseholder tor plug for 8 v, or | plug for 6 v. or
and circutt, 59’9- Carr. 4 'ﬂ- 12 v, charging. Lou- |12 v. Louvred
vred steel case with | metal case fin-
gwlvgddblge bgmmer :lshed attrag{.:ve
DEAP AlD EARPIECES. Low nished. Fuse: ammer ue.
Impedance with lead, 8/9, High and ready for 696 Ready for use 67 Or19v 4amps 53,
Impedance Orystal $/9. use wlbtharxt"vﬁle chtlh mgln: 8 v oR 12°v 94---- 0
mains and output |an outpu . . ¢
seads. “Torms:|leads.  Double | Ammeter and varlablé chargs
R Deposit 13/3 and 5 | Fused. nly | rate selector...........
wc%ornoma INSERTS, Orystal monthly = payments 49 /9 &?ARGER e gt
/9. 1313, Carr. 3/9, 2-‘ . i»eo 819. g
ELIMINATOR TRANSFORMERS
R.S.C. MAINS TRANSFORMERS (o5 ELIMINATOR TR ANSE
:nltg.rleaved and lmuv‘;e"m\wd- I’rlm- 13 ILQMMTJORAVSFOR“FR? g ég) vlm maA, vs‘l)oa e e 15/9
P 282! 50 c/s, primaries V. v. 16 mA, v. .. e
TOoP snrolugﬁl% é)vl{&)‘r 51;!1500](;;1 iﬁs a, 5/9. si V. 2; 7/36 gf ve 2e. g,g_ 4-0-4 mA. 919
5 . 8. ,Ov.2a., v. v.3 8, 8/11;83v.8a,
v. B0mA;63v.2a.5v,2a.. 1 § 182 12 twi SMOOTHING CHOKES)
DR ARILATRT Y | M e Rpmapodsoon | . .U
v. 10 mA, 63v.354, CT... 1%/ OUTPUT TRANSFORMERS g S se  ee e
250 v. 100 mA,8.3v.44a,5v.3a., 25/9 80 mA, 10 H 350 ohms, ,, e oo bBI9
v 10 mA’637. 48,63, 14 S b qnuiery Peniode 661 for o | Gomall0H#0omms: I Il llail
for Mullard 510 Amgllﬂor 0o .. 2919 | smali Pentode. 50000 to 30 .. 1]
v.100mA,6,3v.4a,6v.34a.. 26/) | Small Pentode 7/8, 000 %o 30" .. 3/9 | CHARGER ’I‘RANQFORMERS
350-0-350 v. 100 mA. 8.5 v. 48,59.3a.. 26/0 | Standard Pentode5.0000 to3@ .. 5/6 | All with 200-230-250 v. 50 ¢/3 Primaries:
350-0-350v %:00 mA, 8.3v.4v. 44, CT. 0 ;som&iard Pentode /8, 00 %0 an .. g;g 0-9-15 v. “3 loyo?i 50-9—1g v. 21a %4/&_15
3 I . .o .o .o { to V. a. 1 v.
360-0-350 v. 150 mA, 8.3v. 4a,5v.38.. 2019 | Push-Pul k127 watts 6V8 to 30 of 8. 28701 0.5 v. B ., 281, 2 )
mpmz‘slo‘y 80 S'fa“é)y n%n 5UP2“ LS Pw'o Pl 1612 watts to match 8V g 1819
v. maA, 6.8 v, a, V. v 28h-P . wa m.
ey a1 | s N T S VD i
v. mA,63v. 44,0V, 53a.. us) u, [0 or re . .
3000-300 v, 10 mA. 6.3 v. 43 5v.3a., 63/9 | Pnsn-Pull 15-18: watts. 616, KT8 .. %2{3 1-110/120-200/230/250 v. 150 watts, 27/8.
350-0-350 v. 100 mA, 8.3V, 4a.5v.3a.. 27/6 | Push-Pull for Mullard 510 Ulsr:
v, 150 mA.8.3v.4a.5v. 3a.. 36/9 Linear .. 29/9 MICROPHONE TRANSFORMERS
v. 200 mA, S.g v.4a. C.T. N Push-Pull 20 watts.  soctionally 120:1 high grade, clamped, /8; 120:1
83v.4a. CT.5v.3a . . 49/9 wound 616, KT8 etc.. to3 to 150 .. 49/8 ! Potted. Mu-metal screened. 6/0.
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LIVERPOOL, LEEDS, BRADFORD, MANCHESTER i

R.S.C. Al2 STEREOPHONIC AMPLIFIER KIT

undistorted outpul toral 8 watts. For A.C. mains Input of

A complete set Of parts L0 coastruct a Stereo ampllﬁer Wllh an 4 G
ns.

Qutputs tor matched 23 ohm speakers. Bensitivity 130 m.v. Ganged

Vol. and Tone Controis. Preset balance control.
- = diagrams supplied. Only good gquallty CafT. and pKg. 5/~
components. and latest hlgh grade valves used.
can be obtained at ample volume for the home, as can be demonstrated in

and point-to-point wiring

Full instructions

Exceptionally realistic reproduction
typical

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

STEREOQ b%ug\lL% (s OFFER-
Comprising Al L.

matched 8in. L/Speakers, £6.1 9-6
and Acos T/O Stereo head  Carr. 7/6.

suitable most pickups.

PICK-UP ARMS complete with Hi-Fi
turnover crystal head. Acos GP54. Limi-
ted number brand new, periect at approx.
half price. Oniy 35/8.

ACOS CRYSTAL MICROPHONES.
Micd40 stand or desk. Listed 45/-. Oniy 27/9.
39-1 Stick type. Listed 5 gns. Oniy 39/6.

TR.S.C. 30 WATT ULTRA LINEAR

HIGH FIDELITY AMPLIFIER AlO
A highiy sensitive Push-Pull high output
unit with seli-contained Pre-amp. Tone
Control Stages. Certified performance
figures compare equaliy with most ex-
pensive amplifiers availabie. Hum level
70 db. down. Frequency response—3 db,
30 cls. A specially designed
sectionally wound ultra linear output
nranxformer is used with 807 output
valves, All components are chosen for
relisblllty Six valves are used EF86.
E 33. Separate
‘Bass and Treble Controls are provided.
Mmlmum input required for full output

only 12 millivolts so that ANY KIN
OF MICROPHONE OR P
%Ull ABLE. The unit Is designed for

S. P use with Electronic
OR(-AN GUITAI( STRING BASS
etc. For standard rlong-playlng records.
OUTPUT SOCKET PROVIDES L T.and
H.T. for a RADIO FEEDER UNIT
An- extra inout with associated VOI.
control i3 provided 80 that two separate
joputs such a¢ Gram. and ‘Mjke’' can be
mixed. Amplifier operates on 200-250 v
50 c/cs. A.C. Mains and has output lor
3 and 16 ohm speakers. Complete kit of

parts with fuly punched

G chassis and polnt-to-point

NS. wiring diagrams and in-
structions. If reguired

Carr. 10/- cover as for All can be
supblied tor 18/8. The
ampllﬂer'can be supplied, tactory built

h EL34 output valveﬁ and 12 months’
6’ aran e, for.14 Gn

ER l%’ DE.PIDSIT 3319 and 9 monthly
paymentsof 33/8.
FULL RANGE OF LINEAR AMPLI-
FIERS ALWAYS INSTOCK. -
COLLARO JUNIOR Q—SDeed single
player units and Hi-Fi ecrvstal plck-up
wlr.h,mrn-over head, £3.19.6.
B.ﬂ.l{. UA! 4-SPEED AUTO-
CHANGERS wlr.h Hi-fi turnover pick-

up head. £6.19.8, Carr. 5/-.

LINEAR L4 MlNlAl‘URL 45 WATT
QUALITY AMPLIFIER. Suitable for
use with any record playing unit, and
most microphones. Negative teed-back
12db. Separate Bass and Treble Controls,
For ns input ot 200-230 v. 50 c/cs.
Ouwur. for 2-3 ohm speaker. Three minia-
ture Mullard valves used. Size of unit
oniy 7-5-5}in. high. Guaranteed for 12
months. Only £5.18.6. Bend S.A.K. for
illustrated leaflet. Terms: Deposit 22/8
and 6 monthly payments of 22/6p°

1I2in. 10 WATT HIGH QUALITY
5 LOUD-

SPEAKER
iN

POLISHED
WALNUT
FINISHED
CABINET
Gauss 12,000
lines.Speech
coil 3 ohms
or 15 ohms
Only £4.18.6

and u monthly paymenm of %1/3.
R2in. 2 WATT

SPE. S
lﬂx 10in, Finish as above. Terms: Deposit
%’ and 9 monthly payments of 17/9.
nly £7.19.8. Carr. 8/6.

R.S.C. 45 WATT AS HIGH-GAIN AMPLIFIER

A highly-sensitive 4-valve qunllty amplitier for the
home, small elub, etc. Only 50 millivolts input is re-
quired for full outJml 20 that it Is suitable for use with
the latest high fi

= all other types of plek-ups A0
¢ Separate Bass and

These glive full lo;
Hum level is negligible belm: 71db. down. 15dh. of
Negative feedback is used. 25 mA.

or v. m
and L.T. or 6.3 v. 1.5 a, is avallabie for the supply of a
Radio Feeder Unit, or Tape-Deck pre-amplifier.
ut of 200-230-250 v. 50 c/s. Output for 2-3 ohm speaker. Chassis is mot

elity piek-up heads, in addition to

(Ypraetlcally all ‘mikes’.
Controls are provided.
record equaljsation.

Treble
ong-playing

‘or A.C,

allve, ﬁ is complete in every detail and includes full unched chassis (with
haseplate) with Blue hammer flnish and point-to-point &IEIng diagrams and in-
structions. Exceptional value at only £4.15.0, or assembled ready for use 25/- extra,

lus 3/8 carr.: or Deposit 22/6 and 5 monthiy payments of 22‘2 for assembled unit.

R.S.C. PORTABLE GUITAR

AMPLIFIERS
Junior 5 watts High Qualll tput.
Separate Bass and _Trebl yC o pud

**Boost'’ controls. Sensmvity 15 m.v.,
:I_‘wln inputs. High Flux 8in. Loudspeaker

built-in”. Handsome, strongly made
Cabinet (size approx. 14 x 14 x 7in.) finished
in attractive and durable polierome, and

titted carrving
bhandle. H.P. Terms. £8 I9 6
Depo:! tsl:]r' £1 and 9 . o
n;on PRpEVments Carr. 16

of £1.
Senior 10 watts High Fldelln output,
Separate Bass and Trebl "CuLE l:md
**Boost’ controls, Twm separately
controlled high gain inputs so that
two instruments such as Guitar aad
String Bass can be used at the same
time. Two loudspeakers are incorporated,
2 high Flux 12in, for Bass notes and a
7 x 4 m. eliiptical for Treble, Cabinet is
well made and finished as Junior model.
ﬁlzPe %pprox Dm xjéa x 18in

erms. Deposit 34/9 and
8 monthly payments gf 34/9. 15Gns'
Roéh m]odels for 200-250 v. Carr. 10/-

main
Above model fitted Linear Tremolo Unig
5 ens. extra. Or Deposit 11/8 and 9

monthly payments 11/8.

R.S.C. BATTERY TO MAINS CONVERSION UNITS

Type BMIL. Ap all-dry
ellmmawr.
X 4 x 2in.
.. Completely
replaces battery sup-
plying 1.4 v. and 90 v.
where A.C, mains 200-
v. 50 cIs 12 gmvail-
able.' Suitable for ail
hattery portnhle

receivers requiring
1.4 v. ang 9 v, This
includes latest iow

consumption types.

Complete kit with diagrams. 38/8, or
ready Lo use, 46/9.

Type BM2. Size 8 x 5}
X 2tin. Suppnes 120 v,
80 v. and 60 40 mA,
and2v.0.4a. t,olamo
1uliy smoothed. There-
by  completely  re-
placing  both  ILT.
hntlerles and 1.1,

v. accumuiators
\\ hen connected to
A alns _ supply

50 ¢fs.
SUITABLLFOR ALL
TIERY  RECEL-
VERS normaliy usmg 2 v. accumuiator.
Complete kit of parts with diakrams and
instructions, 49/8, or ready for use, 59/6,

R.8.C, BASS REFLEX CABINETS,
JUNIOR MODEL, Specially designed
for W.B. HF1012 Speaker, but suitable for
any good quality 10in. speaker. Acousti-
cally lined and Dorted. Polished wainut
veneer finish. ‘Size 12 x 10in. Hand-
some appearance. Lnsure superb repro-
duction tor only £3.1!
STANDARD MODE 3 above but for
12in, speakers. S{ze m % 15 x 13in. Espe-
ciallv recommended for Plessey Dual
Concentric Speaker. £5.19.8. Suitable
legs with brass ferrul 5/~ per set of 4.
PLESSEY DUAL C NTRIC Iin.
15 ohms HIGII FIDELITY SPEAKER
{12.000 Hnes) with bullt-in tweeter (com-
pletely separate elliptical speaker with
choke, condensers. etc.) providing extra-
ordlnarily realistic reproduction when
used with our All or similar amplifier.
Rated 10 watts. Price only £5.19.8.

P.M, SPEAKERS. 2-3 ohm, 2¢in. Perdfo

12in. 29/11. nt
3 or 15 ohms tVDe HF1012 10 watts, hi-
fidelity type. Recommended for use with
our All Amplifier. £5.10.9. 12in. R.A.
3 ohms 10 watts (12,000 1ines), 59/€.
TWEETERS, Plesse; 30 19[3 150 2519
HI-FI CRYSTAL PIT HEAD!
(Turnover type with sapphlre st.ylu:)
Acos. Standard re lacemem. for Gar-
rard and BSR LS ul-fl. Garrard
19/9. B.S.R. Stereo- Monaural 39/11.
(-L.'!A MINIATURE 2-3 WATT GRAM
AMPLIFIER. For use with any single
or auLo-change unit. Output for 2-3 ohm
speaker. For 200-250 v. A.C. mains, Size
112 x 2t x 2{in. Controls: Vol. and Tone
withswitch. Oniy 59/8.
SUPERHET FEEDER UNIT. Design of
& high quality Radio Tuner Unit (specially
suitable tor use with any o! our Ampli-
fiers). Delayed A.V/C, Controls are
Tunine, W/Ch. and Voi. Only 250 v. 15 mA.
H.T.and L..T, or 6.3 v. 1 amp. required from
amplifier. Size of unit approx. 9-R-7in,
high. Simple augnment procedure, Point-
to-Point wiring dja<rams. instructions
and priced parte l1ist with Hlustration, 2/8.
Total building cost £4.15.8. For leaflet
send S.A.E.

LINEAR TAPE PRE-AMPLIFIER
Type LP/1. Switched Negative feedhack
equalization. Positions ror Record lin
$tin., 7iin..and Playback, EM81 Record-
ing Level indicator. Desicned primar-
i1y as the tink between a Coilaro Tape
Transcriptor and a high fidelity ampll-
fler, but suitable for naimost any Tape
Deck. Onty 9 gns. S.A.E. for ieaflet.

TERMS: C.W.0. or C.0.D. No. 0.0.D. onder £1, Post 1/9 extra under 22. 2/9 extra under £5.
Open 9 to 8. Weds, untit 1 p.m. Trade supplied S.A.E. with all enquirfes.

R.S.

73 Dale
(Manfr:“") Street. Arcade, Briggate,
- Liverpool 2| Leeds |

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

5.7 County (Mecca)| 8-10 Brown St.

56 Morley Street,
(Above Alhambra

| {Market St),
Theatre), Bradford

| Manchester 2
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CONSTRUCTORS

m——
o OUR NEW 5 STAGE SUPER SENSITIVE
TRANSISTOR PORTABLE

The
R “BOBETTE”

N @ Simple to Build.

E ® Al firsc grade

components.

A truly portable
R trangistor radio

glving full medium Total
wave reception. Building Costs
Isncorkporates :in. :-Iﬁgh Flux £5 2 6 No Extras
peaker, push pull output,
first rade  transiscors, L0 to Buy
o vl aretuged All pares sold separatsly.
circuic board for easy con- Send 1’6 for itemised price
struction. Attractive two list and full assembly instruc-

tone case. tions. (Free with order).

EASY TO BUILD TWO STAGE TRANSISTOR SET
” & ; 3 —

The “BlJOU” 48 5

The set that looks like a
Radio Set,
Attractive Case.
Mini .0005 Tuner,
High Q Licz Coll,
Works for months off
No. 8 Battery.
@ Simple to construct in
15 min,

Totat
Building 25,. P. & P. You can't go wrong, We guaran-
Costs 16 tea good results.

Components Price List, Layout Plans 116 (free with order)

EXPLORE THE WORLD ON THIS
1-VALVE
.SHORTWAVE
RADIO

@ Reoceives speech and music
from all over the world.

@ Construction price inclu-
des _valve and one coil
covering 40-100 metres.

® ﬁ;‘r}:oe extended to cover

. metres.

Tots! Building P. &P, Can be converted to 2 or

Coves Oniy "* 3BF Ti* P+ @ Gan be conver

Send 2!- for wiring diagram and companents brice list

IDEAL FOR THE BEGINNER

CRYSTAL RECEIVER All components 1 2[6
Covering Medium incuding case
Wave Band for only P.& P. 116

Easily converted to Istransistor or 2-stage transistor receiver.
Send 176 for construction details and component price list.

PUT YOUR FAVOURITE PROGRAMME ON TAPE

TAPE IT '¥i¢' R.C.S. TAPE TUNER

Will operate on 3li types of Recorder.
High impadance output, variable Madium
wave tuning. Triple wound Super Hi-Q
coil. Chassis and components colour
coded. Easily constructed from full
Instruction data and iryout diagrams,
Size 3% x 13 x lin.
Total Building P.& P
Costs Only 30" 116
<ty Send 16 for wiring diagram and compo-
nents price list.

‘““ Ensure success with R.C.S.”’

R.C.S. PRODUCTS (RADIO) LTD.
Il, OLIVER ROAD, LONDON, E.I7

e Mall Order only. Trade Enquiries welcomed.

For Safety’s Sake

use

IP AVO Prodclips

Pat. No. 748811

with Trigger-Action Spring-Loaded Chips

PRESS TRIGGER TO OPEM
RELEASE YO GRIP

Safety first every time with these patented spring-
loaded AVO Prodclips.

Cleverly designed for use as insulated prods, they are invaluable
for reaching and holding test points which are difficult of access.

Sustable for use with AvoMater, Multiminor Post ':“

and Avo Electronic Tess Meter Leads, per pair.

MLTD . AV‘OCIT HOUSE,

9296 VAUXHALL BRIDGE ROAD, LONDON, S$.W.l.
ViCtoria 3404 (12 lines)
A MEMBER OF TRE METAL INDUSTRIES GROUF OF COMPANIRS

Become a Television
expert this easy way

The Bennett College offers you a complete course

HE Bennett College offers you personal tuition in a

course that’s non-mathematical and particularly
easy to follow. It contains clear diagrams which cover
everything you want to know from beginning to end (and
even includes the basic principles of sound radio if you
wish),

The complete home-study course covers everything:
Production of the signal, scanning and reproduction of
picture from signals., Aerials, types and purpose. The
cathode-ray tube. Time-base oscillators, and output cir-
cuits. Synchronisation. Video frequency amplifiers., The
TV tuner, turret incremental, etc. Television test gear.
Television faults.

For more detalls, please fill in the coupon below. Your
studies cost very little and the book you need is included
in the cost.

r A S Y &Y & &Y &V &Y &
To THE BENNETT GOLLEGE (Dept. [ 104NTV, Shaflield)

Please send me details of the new
’ TELEVISION SERVICING COURSE ’
NAME ’
’ ADDRESS ’

. AGE
L----A’---"
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R
TV TUBES|:
3 :
L
@ 12 Months’ | A
@ Guarantee (E:
S M
@ HP Terms E
e available | N
3 T
@ tns., Carr,
3 1576 R
3 E
. 9916 | B
3 9o | U
. 15, H 12in. 70/- i
@ £l extra without old bowl, refund- L
@ able if same received within 14 days T
b 9d. Each 7'6 Dozen
o 4D4, 6DI, 6D2, 6J5 617, 9D2, 12Y4,
¢ 2050, 2151, 7193, Cvéé, EF50, HL4I1DD,
o HL42DD, P61, SP4l, SP6l, TDDI3C, VR35,

VR37, VRI06, VRI07.

1’9 Each 1776 Dozen
6AT6, 6Fl, 6F12, 6F13, 6Fi4, 6FI5, 6P25,
6P28, 7C5 7Q7, 7Y4, 8D3, DH77, EB4l,
EF91, PEN45 PEN46, Z77.

2/9 Each 30/« Dozen
6BX6, 6L18, 6U4GT, 10PI3, B36, ECCSI,
ECC82, ECH42, EY5l, KT36, L63, PL33,
U24, U3i, U35, V28I, U282,

59 Each 60/- Dozen
6AB8, 20F2, 20LI, 20P), 30FLI, EBF80,

ECL80, EL4{, EY8S5, KT33C, LNI52, PCC84,
PCF82, PL38, PL8], PL82, PLE3, PY80, PY8I.
Post on one 7d., on six 16, on twelve 26,

COMPLETE 17in. TV

NN

An excellent Ex-Rental Table Model.
Famous manufacturer. Tuned
Guaranteed 12 months.

ITA/BBC.
Terms available.
Personal collection advised. Special delivery
rate by arrangement up to 50 mules, or des-
patched in 3 parcels for easy assembly, 25/-.

Coax Cable, éd. per yd. Good quality, cut to
any length. 45/- per 100 yds. Post 3/6.
Insulating Tape, 116 per roll. Finest quality
in metal container. 75ft. x fin. wide. Post 9d.
Scanning Coils. l/- each. 35mm and 38mm.
at 70° and 90°, low imp. P. & P. /3.

Focus Magnets, |/- each. 35mm and 38mm.
New. P. & P, i/9.

Chassis 1/s. 6 or 8 valve. Latest midget
valve type. New, cadnium plated. Size 12} x
74 x 23n. P. & F. 19.

Compass, §/-. Ex. A.M. Types. P.10 and
O2A. Ideal for Boats, cars, etc., transit case
incl. Requires reﬁlhng with oil or meth. Ins.
carr. 3f6.

AENENEN

@

TRANSISTORS

6 Mullard and | Diode

|—OC8ID &9

2—0C8l 6/ /

|—OC44 99

2—0C45 8/9

|—Diode 1'% Per Set
G.E.C. types available, also

Ediswan—XCI12l and XBJI3
both at 8/9 each.
Post Free

EXTENSION
SPEAKERS

19/9 @),

8in. P.M. Speaker fitted into
polished cabinet. Complete.
Switch and flex inciuded.
P. & P, 319,

MINIATURE
SPEAKERS I6/9

Brand new 24 and 3in.
P. &P, 1.,
ELLIPTICAL
speakers 159

Brand new siot type. 8 x 3in.
and 7 x 4in. P, & P, 219,

SOLO SOLDERING
TooL

oncy 12/6

HO v., 6 v, or 12 v. (special)

adapror for 200/250 v., 10/
(extra). Automatic solder

feed including reel solder and

electronic soldering or car
wiring. Revolutionary in de-
sign. Cannot burn. in light
metal case with full instruc-
tions for use. Post 3/6.

SCOTCH BOY TAPES
19/9

Limited quantity of these
5%in. tapes. Post Free.

spare parts. It is a tool for | 974

DELUXE
RECORDER
CABINET

Beautifully styled

rexine covered
cabinet in Red or Beige. Size 44 x 13 x 9%in.
Storage comp. in lid for tapes and mike.
Easily adapted to Record Player Cabinet.
ins., Carr. 476,

“_ARGOSY” RECORD 19/6
PLAYER CABINET /

Exceptional offer. A lightweight portable
player Cabinet by famous manufacturer. Size
144x 114 x 6in. Takes our single player; 2
control Amplifier; 5in. Speaker. Post, packing
and Insurance, 5/6.

RECORD PLAYER CABINET
69/6

Luxury cabinet in
two tone coffee
colour. Size 154 x
17 x 94in. Takes
all popular record
player units and
amplifiers. Pasition
for 8in. Speaker.
Detachable lid for
Stereo conversion.
P. & P. 4/6.

£7.19.6

Compact, well de-
==)signed 5 valve
plifier. OCutput
3.5W. Input for

Microphone, Radio and Gram. Size 8% x 3 x
4%in. Ins,, carr. 4/6. 12 months’ guarantee.
Terms available. Extras: Dial plate, including
sockets and superimpose switch, 3/6. Knobs

TAPE RECORDER AMPLIFIER
£9.15.6 By famous manufacturer,

Superb 4-valve amplifier.
Two controls 'and superimpose switch.
Sockets for Mike and Gram. Size |1 x 4 x 6in.
Ins., Carr. 4/6. Drawings FREE with Order

RECORD PLAYER AMPLIFIER

12 months’ guarantee

MK. D.2

ENENENEN

14in, TUBES 35/~

@ 36/24 and 14KP4. Due to purchase
of Renters Replacement stocks.
Carr 5/«

ZASHISISIAOSISI)

9 a.m,~—6 p.m.
Hatf Day Thursday

DUKE & CO.

(LONDON) LTD.

621/3 Romford Road,
MANOR PARK, E,I2.
ILF 6001/3

STAMPS FREE
CATALOGUE

79/6

Latest design
mcorporaung negative  feedback,
giving 4 watts undistorted output.
Valves: ECL82, and metal rectifier.
Tone and volume control panel on
flying leads. P. & P, 376,

BSAISIRAAAUI N

e
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HOME RADIO OF MITCHAM

MIT 3282

(Dept. P), 187 London Road, Mitcham, Surrey.

Shop hours 9 a.m. to 6.30 p.m, Wed, 9 a.m. to | p.m.

DARK EVENINGS AHEAD HAVE FUN WITH
THE

“GLOBE KING”

SHORT WAVER

Short wave radio oparates
24 hours a day. You can
explore the world from the
comfort of your own arm-

ENTIRELY NEW VALVE
DATA MANUAL

156 pages and giving
characteristies of 4,800 valves,
transistars, raectifiers and
cathode ray tubes. Also base

JASON TUNER KITS

chair and enjoy perfect connections and sguivaients.

relaxation from a day’s work. Latest issue and right up-to-

Start now with this amazing dace. Essential to all

little one-valver which gives engineers. PRICE 6/-, post

really long distance reception 9d. Enjo: stal clear Hi-Fi receptian with a

at a minimum c:;td Extra JAj N FM;VHF :u:er uniti Scill thﬁ best

stage can be added later. and most popular kits available, Fuil con-
Learn morse and listen in to shipping etc. 100/A WE ARE ACTUAL structional pdata and prices 3/6, post éd.
kit with chree fatched coils covering 10 to 100 STOCKISTS FOR Standard versions as illustraced FMT: £11.7.6,

P .19, . b 7 g
'S“,.At?sforla':lﬂif €3.19.6, plus I’ post Send HEATH KITS 1\@\1{(%3::;;:;3? Other models inz ludin;
TRANSISTORS ANTEX “PRECISION” SOLDERING | MAKE YOUR OWN HIGH | “ROADFARER” AND
SENSATIONAL PRICE IRON GRADE CERAMIC WAFER | “TRANSISTOR  SIX”

REDUCT IONS BY
MUL =}
0C26 25/, OC44 il/-, OC45
10-, OC70 6/6, OC7I &/

SWITCHES i
. . alt parts
Really compact high qualicy | chese two sets, Price
switches thac you can | list on request. Complate

Constructional data and
in stock for

0C72 8.,

ocsi 3Cfgc|7’oq§7‘ A wonderful miniature iron for the ] asséemble to your own par- | set of guaranteed and
o(’:|7| 14’6, Matched pairs | constructor,  Five different sizes of ticular requirements. specifisd Parts for “Tran-
available, All available from | inter le bits are available, also | Complete shaft bly 413 | siscor & gns. and
stock. practical bench scand and solder holder, Al | Separace wafers 4= sach Roadfa_ur €17.10.0.

SUB MINIATURE illustrated leaflet. Iron as shown

voitages from 6 to 240 in stock. Send for

Spacers (if required) 9d. doz.

Wafers are availabie in the
foliowing combinations and

29'6

SUPER 128 PAGE

RESISTORS post paid. (Please state voltage).
W
of (UAE ype L resiviots NEW HI FI SPEAKER UNIT

only #in. tong and I/IOm. dia.
Al preferred values 0%

The W.B. Stentorian ‘Clumber’ 912C
speaker and abmat assembly mark a new

up to eight can be assembled
on to one shafe assembly.
| pole 12 way, 2 pole 6 way,
3 poie 4 way, 4 pole 3 way,
6 pole 2 way. If desirsd D.P.

ILLUSTRATED
CATALOGUE 2/-

tolerance at 8d. each. Ideal ]| advanceingq
for modal control and trane

sistor sets.

carriage). Leaflet on request.

from stock. PRICE r4 gns. (Plus 5/« part

Plus 9d. Postage

mains onfoffl switch can be
added to above §'-,

SENSATIONAL NEW 1961 DESIGNS—BY CONCORD
LOW. PRICES * PICTORIAL STEP-BY-STEP PLANS * EASY AS A.B.C.

oz

-THENEW “LISBON” % B
vm—— :

.TRANSISTOR SET ' :
This is & pocket 2estiye

{ arger ::m': ;:‘wrb?x.h I”‘
Exoellent, clear reception cavering abi
medlam waves, works for months

‘ ol m uny 14 or 8 volt battery costing

84d. 0 bulk

d and sn

o
olrcultry Evemhln; can be supplied
down to the iast pat and bol m

Ll 020!

P!-AIB IOI Oll-Y IDIG. Dlul
po-o. (0.0.D. 9/-
oxtra), Plru nold lep‘nuly priced
parts Ust 1/»,

OUR NEW 4 STAGE “MINUETTE”

Bulld this aewl “MINUETTE" $-STAGE transissor

i th very verons read m%n ULTEA-MODERN OASE, 42e 39/ 6
only 6 x 84 x Lin, Um three transistors and dinde and S:ELF

OONTAINED LOUD S8PEAKER, Very

sensitive, ideal for 9ffice, bedroom,

boldays, atc. Hont. and monxm

nl liste

mn"o 8d, bavtery

be butiv FOR oll.v 39/8, uwmdmz
PROPHR CASE, miniature speakei,
oto, SIMPLE AS A,B.C. PICTORIAL
WTEP-BY-STEP PLANS st pins
post and packing 1/6 (C.0,D. 2/
oxtra). Parts soid separately, nriced
parte list }je,

L S

THE NEW “FLORIDA” VALVE RADIO

This scnsationai “FLORIDA™ model ls one of our most 21’ 6
sensitive vaive radios. It i & bighly compact, self-contained
miniature push button bass, valve | oh i S

et radio at absolutely rock bot-
om building cost. Covers all medium
wavey with very latest cirouitry
bringing in stetions irom all over
Eurape without tuse. Bize only
23] x 1}in. A fascinating pooket.
We can sapply all the parts lncmdlna
beautifwl 2-tope case and SIMPLE
AS_A.B.0, PICTORIAL am-av-
83'" PLAMNS, screws, wire, etc.
it for the exosptionally I.OW
PR.[OE oF 27/8, flm post and pack-
ng 1/6 (G.0.D, 2/- extra). Parts sold
soparately, priced parts list 1/-,

THE NEW “SAN REMO”

This All Transistor Speaker Radio~The
“San Remo”—covers all medlum waves
including "Home,” “Light,” ete, Reli~
able snd ght'elghb—&lru easily into the
Pooket or Handbag—aize owy 44 x 2§ x
1{in Works for Months off 84. Battery!
{dea) for holidays, Onmping, Bedroom,
eto. Anyone cau assemble It in an hour
or two with ous simple-as-ABC PLAN!
Compiete set of parts inclnding minia.
tare speaker—everythiog-—only 87/6,

CONCORD ELECTRONICS Dept. PW34
210, Church Road, Hove, Sussex

g s 3/6 P, & P, (C.O.D. 2{- extra.} ~
'arts can be bought separately.
Oheques aceepied. Oash on delivery 2/ exiva. Plnn print nome end o“un du
lmk ldk'o Supplmp to Beroh, U N and
lete ran! and vaiven stosked, Begrer

of
ne 0.0, D, abrosd. DIHONSI‘BA TIONS DAILY AT WORKS,
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N

Brand new, individually
checked and guaranteed

VALVES

ACSPENDD | EB34 176 | EL9I 776
4/- | EB9I 3’9 | EMBO 8/-
AL6O 6/- | EBC21  8/- |EN3I 22/6
AP4 4/- | EBC41 7'9 | EN32 716
ARB §/- | EBC9C0  5/- | ESU208 8/-
ARDDS5 2/- | EBC9I  3/9 { EYSI 8/-
ARP3 3/« | ECS52 3/- | EY86 8/-
ARP4 3/6 | EC90  10/- | EY9I 3/6
ARPI2 2/9 | ECC8I §/6 [EZ40 7/-
ARP21 3/6 | ECCB2 6/6 | EZ4i &9
ARP24 4/6 | ECCB3 7'- | EZ80 66
ARP34 5'6 | ECCB4 7/- | EZS8I &'9
ARTH2 7/- [ECC85 7/9 | GL450 10/-
ATP4 219 | ECCY9l  4/- | GZ32 9/-
AUI §/- |ECF82 8/6 | HL23 18
AU4 §/- |ECH42 7'6 | HL23DD 8/«
AW3 4/- [ECHB1 7/9 | HL41DD 8/-
AZ3l 8/- | ECLBO  8/- | HVR2 12/6
BL63 6/- | ECLB2  9/- | KF35 sl
BS4A 5'6 | EF22 73 | KRN2A 19/-
BT45  40/- | EF32 §/- | KT3I 8/-
8T83 226 | EF36 3/6 | KT32 8/-
BT9B  25/- | EF37A  8/- | KT33C 4/%
CY3l 76 | EF39 4/3 | KT44 6/3
D41 3/3 | EF50 2/6 | KT76  10/-
D77 4/3 | EF54 3/3 | KTWé2 7/6
DA30 12/6 | EFS5 6/- | KTW63 6/6
DAF86 8!- | EF70 4/- | MH4 376
DAF91  6'- | EF73 6/- | MH4t §ie
DETS  15/- | EF80 §/6 | ML4 4/
DFf72 7'6 | EF8S 6710 | MS/PEN 6/«
DF9I 3/3 | EF86 9/- | NT37
DK96  7/3 | EF89 7/9 | (4033A) 10/-
DF96 8/- | EF9I 36 | NUI2 §/-
DL92 6/. | EF92 4/6 | OD3 5/
DL%4 &/- | EF95 76 | OZ4 5/-
DL96 8/- | EK32 7/- | PCCB4  7/-
DX25 9/- | EL32 3/9 | PCCBS 8/3
EI232 5/6 | EL33 8!/- | PCFBO  7/-
EI323 25/- | EL35 8/3 | PCF82  8/-
E1524  6/6 | EL4l 8/3 | PCLB2 86
EASO 116 | EL42 9/- | PEN25 4/6
EABCB0 7/3 | EL84 7/6 | PEN46 S/
EAC91 4/6 ' ELS! 10/- | PEN65 676

S

FREQUENCY METER BC221 TECH-

NICAL MANUAL 2276,
Field Telephone Type "L Excellent
guaranteed condition, £5.5.0 per pair,
carriage paid.
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/-.
U.H.F. SIGNAL GENERATOR
TYPE T.S.14.. 3200-3,370 Mc/s.
measuring  range 20- 200 mw,
output power—20 to—|00 dbm below
| mW. Power supply |15 w A.C Price
£15. Carriage 15/-.
H.T. Chokes made by Bendix Radio
(U.5.A.), 3 Henry's 0.600A D.C 25 ohms
D.C. resistance 18,000 v. R.M.5. 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, 16/6. P. & P. 3/6.
B.P.5 Transceivers. Specially built for
Parachutists during the war. Receiver
superhet Transmitter crystal controlled.
C.W., and phone. 2-8 Mc/s. 829 vaive as
output. 60 w. on C.W. IS w. on micro-
phone tugether with mains power pack
120/220 v. Two rotary converters to
work from 12 v. batcery, microphone, key
and dipole aerial. Price £15. Carriage 30/-
Radio Communication Transceiver
Type A.R.[l. Very compact, external
dimensions 12 x 85 x Sin. Total weight
18 Ibs. C.W. 4.4-16.3 Mc/s. 110/220 v.
Power output about 10 w. Crystal con-
trolled, receiver superhet. Price £12.
Carrmge 20/-.
Receiver Type BC342 110 v. A.C. |.5-
18 Mc/s. £22.10.0, carriage 30/-.
Receiver Type BC312. As above but 12
volt battery, £22.10.0, carriage 30/-.

power
{7

PEN220A 3/- | VP4l 5186 | 6AK7 8/-
| PENDD/ VR78 41- | 6AM6  6/3
1360 9/6 | VR99 8- | 6ATE S/-

| PL8I 7/6 | VR105/307/6 | 6B8 56
| pL82 8/- | VR150/307/3 | 6B8G 2/6
PL83 79 | VT4C  25/- | 6C4 36
PT25H 7/6 | VU39 6/- | 6CS 6'-
PX4 19/- 1 VULl 313 | 6C6G 43
PX25 9/- | VX3138 12/- | 6CBG §/-
PY83 73 | Wil 71 | 6D6 4'6
PY80 6/'9 | Y63 §/- | 6F6 7-
PY8I 71 Y66 8/- | 6F6G 4/-
PY82 8/. | Z31 6/- | 6F8G 6/6
QP21 &/- | |A3 3- | 6F12 46
QP25 §/3 | IASGT /- | 6FI7 76
QS75/20 6/9 | 1IC5GT 76 | 6G6G 3/
Q595/10 6/9 | IDB8GT  &/- | 6H6M 2/-
QsS108/45 |E7GT 716 | 615 36
6/9 | IG6GT 12/- | 615G 3/-
Q5150/15 ILDS 376 | 616 4/3
6/9 | ILNS 419 | 617G SI-

QV04/7 1216 | IRS 6/- | 6K6GT 6/6
R3 8/- | 1S5 519 | 6K7G 213
RIO 1276 | 1T4 4/. | 6K7GT 4/9
REL2I 25/- | 2A3 8/- | 6K8G 59
RK34 2/6 | 2AS 8/- | 6K8GT 83
RX235 10/- | 2A6 7!- | 6KBM 8/6
SP2 4/- | 2034 2/6 | 6L5G 6/-
SPI3C  4/6 | 2D4A 4/- | 6L6 9!-
SP41 26 | 2X2 4/- | 6L6G 66
SP6l 2/- | 3A4 §/- | 6L34 4’4
SU2I50A 4/9 | 3B7 §/- | 6N7G_ S§'9
T4l 7/- | 3824 8/« | 6N7GT 6/
TP25 I157- | 3E29 6Q7G 6/-
TTI 3. {829B) 60 - | 6R7G &/-
TZ20 18- | 3QS5GT 9/- | 6R7GT  8!-
uI7 §/- | 354 §/- | 65A7 6/
vlis §/- | 3v4 7/3 | 65C7G. 5/6
u27 8. | ST4 9/- | 6SC7TGT 6/-
us2 5/- | 5U4G §/- 1 65G7 5/-
UBC4l 7/6 | 5Y3GT &/- | 6SH §/-
UCH42 76 | 523 8/6 | 6SH7 46
UL41 7/- | 524G 8/- 1 657G 5'9
uL84 7'6 | 6AB7 4/- | 65K7 §/3
uL8s 7/- | 6ACT7 3. | 6SLIGT &'6
uug 56 | 6AGS 316 | 6SN7GT 4/6
UY4l 6/- | 6AGT7 &/- | 65Q7 6/-
uYss 66 | 6AI7 4'3 | 6SR7 6/6
VP23 376 | 6AKS 5/- | 6557 6/-

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

of 6, 60/-.

I.LF. Transformers.
each.

Plates escutcheons (for D
15/- each.

Dials (for type D), 10/- each.

Logging Dial {for D and LF),

Crystal Load,
and LF),

Output Transformers (for LF),
each.
Antenna Trimmers (LFand D). 2/6 each.
Filter Condenser 3 x 4uF, £2.10.0
Condensers:

3 x .25uF (D and LF), 276 each.

3 x .0lF (D and LF), 2/6 each.
RF Antenna
716 each.
Mains Transformers (LF), £3 each.
Seall Trimming Tool, 7/-
Small Mica Condensers,
values, 116 each.

various

Instruction Manual for ARS8D, £I.
Specially Built Power Pack for TCS
including

Receiver. 230 v. A.C. mains,
6X5GT valve, £3.10.0. Carriage 5/-.
Marconi CR-100
Receiver,
limiter.
Carriage 25/-.
T.C.S. Receivers.
USA.  In
condition.
125Q7 (1). 12A6 (2), 125K7 (3).
requirements 12 v. LT, 225 v.
£11.10.0. Carriage 12/6.

1216

10/~ each.
Fiiter Chokes (for D and LF), 226 each.
30/-

Inductors (D and LF),

Communications
60 kc/s-30 Mc/s with noise
Completely reconditioned, £25.

Made by Collins of
fully guaranteed working
1.5-12 Mc/s. Line up: 125A7 (1)
Power
HT.

P. C. RADIO LTD.

170 GOLDHAWK RD. W.12
Shepherds Bush 4946

6V6G 516 | 59 6/~ | 6475 5/
6V6GT 6/- | 75 8/- | BOI3A 25/-
6X4 §/- 176 5/. | 8020 1
6XS5GT 6/6 | 77 6/- | 9001 4’6
6Y6G 8r- | 78 71- | 9002 5/6
6724 8/- | 80 6/3 | 9004 4/
787 76 | 82 8- | 5006 4!
7C6 71- | 8V3 12/- Cathode
7C7 676 | B4 8/- | Ray Tubes
7H7 73 | 89 6/- | SBPI 35/-
7Q7 7'- | 210LF 3/- | SCPI  42/6
v7 §/- | 210VPT SFP7 45/
7Y4 &/ 7 pin 216 | 7BP7 40/
724 6/6 | 274B 3/- | 12DP7 60/
8D2 2/6 | 350B 8/- | CVI596
9D2 37- 1 393A I57- {O9)) 55/«
12A6 §/- | 705A 17'6 | VCR97 I5/-
12AH7  7/- | 715B 97/6 | VCR138 30/-
12AT7 816 | 717A 8/6 | VCRI39A
12AU6  9/- | 8O &/ 35/
12AU7  6/- | 803 22/6 | VCRX258
12AX7  7/. | 804 55/- | (with scan-
12C8 3/- | 805 30/- | ning coil 45/-
12E1 226 | BO7TAMER Photo
12Hé 21- 6/ Tubes
12)5GT 3’6 | 807BR  5/- | CMG25 8/-
12K7GT 4/6 | 808 8/- | 931A 50/-
12K8M  9/- | 810 80/- Special
12SA7  7/6 | 813 67/6 Yalves
12SC7  4/6 | 8IS 407- | 2331 457
i125G7  6/6 | Blé 30/- | 3A/1481 45/-
12SH7 3/ | 826 10/- | 723AB 45/
12817 6/- | B29A 30/- | 725A 307
125K7 4/. | 832 IS/ | 726A 2776
2517 7/- | 832A 35/ 1 931A 50/-
12SN7 8/- | 843 716 | ACT6 200/«
12Q7GT 476 | B66A 1276 | ACTI7 757-
12SR7 6/~ | 872A 35/- | ACT25 40/-
1502 6/- | 930 8/ | CV691 60/
i5R 5. | 954 2/- | KR3 45/
20A2 716 | 956 2/- | LS7B 30/-
2|86 9/~ | 958A /. | VI924 22/6
§/- | 1616 3« | VX710 15/-
35L6GT 8/- | 1619 /- 1 WL4I7AIS8/.
35T 30/- | 1625 6/- Current
35Z4GT 7/- | 1626 4’6 | Production
37 4/- | 1629 4'6 | 3J/170/E £35
38 47. | 4120 4/- | 3)/192/E
58 6/- | 7193 19 £37.10
R209 Reception Set. A |10-valve High-
Grade Super Heterodyne Receiver with
facilities for receiving R/T (A.M. or F.M.)
and C.W. Frequency [-20 Mc/s.

Hermetically sealed. Built on miniature
valves and incorporating its own vibrator
power supply unit driven by a 6 v. battery
(2-point connector included). The set
provides for reception from rod, open-
wire or dipole aerial with built-in loud-

speaker or phone output: Overail
measurements: Length 12in., width 8in.,
depth 9in. Weight 23 Ibs. In as new,

tested and guaranteed condition £23.10.0,
including special headphone and supply
leads. Carriage £1.

Supply Unit Rectifier No. 2. Fully
sealed enabling all sets built for 6 v.
(R209, R109, etc.) to work from A.C.
mains. Input 90-260 v. A.C. (Tapsat 10 v.
intervals). Qutput excellently smoothed
up to 10 amps with meter indicating

exact output voltage. Measurements:
12 x 9 x I0in. Price £8. Carriage and
packing 15/-.

19 Set Owners. To increase output of
your set 6 to |0 times use RF Amplifier
No. 2 with built-in rotary converter for
12 v. input. Four 807 valves output.
Simple connection with transmitter.
Fully tested condition, .£9.15.0, inciuding
necessary connectors and instructions:
Carriage and packing 15/-.

Telephone Handset. Standard G.P.O,

type, new, £1, P. & P. 1/6.

Carbon Inset ‘Microphone, G.P.O.
Type 2'6, P. & P. I/-.

Vacuum Condenser. 32,000 v, 50pF.
1276, P. & P. 3/-

AR 88's. Completely rebuiit with new

PYC wiring. Tpye "D"" £75; Type “"LF" £70.
Marconi SIGNAL GENERATOR
TF144G. 85 ke/s, 25 Mc/s. Made up to
new standard. £70 delivered free.
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“ MINITEST ”
Model 127A

| 20,000 O.P.V. POCKET SIZE!

Performance equal to a high priced instrument

OUTSTANDING FEATURES:

Y Sensitivity 20,000 o.p.v. D.C. 1,000 o.p.v. A.C.
% 20 Ranges.

D.C. Current 50:A, to 1 Amp.

TAYR g

WSTRUPTRY ATG Su0utn EnoLhib
2

(self-contained).

*
*
*
*
*

*

v Dimensions 5} x 3

9 monthly instalments of

£14.4

Write for
fullest
details to:

%
D.C. Volts 0.3 v. to 1,000 v. (25 kV by probe).
A.C. Volts 10 v, to 1,000 v.
3 Resistance Ranges from 0-20 megohms

Meter 40u:A 3iin. arc.
Accuracy D.C. 3%,
1 x 14in.

Credit Sale Terms available

TAYLOR ELECTRICAL

Montrose Avenue, Slough, Bucks.

ALY D ln

PrRICE: £10.0.0

Complete with instruction Manual
and interchangeable test prods and
clips. High quality leather case, if
required, £2.5.0,

£5.5.0

H.V. Probe for 25 kV
INSTRUMENTS LIMITED

Tel:Slough2138l Cables: Taylins Slough
Member of the METAL INDUSTRIES GROUP OF COMPANIES

A.C. 4%.

The miniature valve radio with
the BIG SET features! Covers
all Short, Medium, Long waves

0-2000 metras (S coils), Smart
all satin silver ali. front panel
with engraved dials, etc. Ball
bearing, air spaced variables.
Size only 63 x 34 x 4in. Battery
lasts months, No drilling. Total
building eost including punched
chassis, valve, front panel, one
coil for 20-60 metres, nuts,
bolts, wire, Step-by-step pic-
torial plans, 3976, P, & P. 2/-,

CODAR “CLIPPER” ALL BAND RECEIVERS 10-2000 METRES

LISTEN TO AMATEURS, AIRCRAFT, SHIPPING, SHORT, MEDIUM, LONG WAVE BROADCAST STATIONS

THE MINI-CLIPPER

Additional coils and etectrical
Parts sotd separately. Full plans, parts list, 2/-.

THROUGHOUT THE WORLD

THE SUPER CLIPPER 88/6

This world-famous hybrid receiver has
achieved remarkable success. Tremen-
dous performance with Hi-gain valive
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 53in. 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 metres. Step-by-step
pictorial plans, nuts, bolts, wire 886, 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, /9.

bandspread optional extras.

THE CLIPPER CR 45
£6.17.6

This A.C. Mains receiver is the latest model in the famous CLIPPER Series and combines rully top
performance with superb professional finish. It is the finest ALL BAND receiver at the price with a
new high gain circuit using ECC8! double triode, EL84 output, EZB0 full wave rectifier. Power
output 3§ watts for 2/3 ohm speaker. Covers I0-2000 metres (5 coils). World-wide reception.
Qutstanding features include 3 planetary siow motion drives, separate electrical bandspread, air
spaced low loss variables, satin silver dials, silver hammer front panel. Total building cost. including
10 x 5%in. punched chassis, valvas, front panel, 2 coils 20-60 and 55-190 metres, nuts, bolts, wire, etc.,
10 pages pictorial pians, £6.17.6, P. & P, 3/6.

Optional extra. Modern styled Cabinet, rear panel, silver hammer finish, 2776, Parts sold separately.
Full plans, parts list, 10 pages, 3/6 post free.

No teehnical 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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adio & TV Engineers’ Reference Book

Now you can have for 7 days’ free examination the
revised 3rd Edition of this very practical engineering
and servicing work. If you are a Radio Engineer,
Technician, Mechanic, Instructor, Student, Keen
Amateur, or engaged in the electronics field, this
great wealth of data in all branches of radio and
television will prove invaluable. It covers a most
comprehensive range of “subjects, new develop-
ments and téchniques.

BROADCASTING + COMMUNICATIONS
SERVICING - NAVIGATION

High Fidelity Recording
and Reproduction. Components

Written for you by nearly 50 Specialists

Including L. S. Allard, B.sC., A.INsT.P. (G.E.C. Calhode-r%v
Tube Group); S. W. Amos, B.SC.(HONS.), A.M.LE.E. (B.B.C.
Tech. Instructions Section); E. S. Bacon, M.SC.(LOND.),
A.R.LC. (Chief Supervisor Elec. Labs. Ever Ready Co. (G.B.)
Ltd); W. T. Blackband, M.SC., A.M.LE.E. (derials Research.
R.A.E., Farnborough); R. H. Burdick, A.G.C.I, A.M.LE.E.
(Marconi’s); L. Driscoll, B.SC., AM.LE.E., A.M.BRIT.LR.E.
(Murphy Radio); E. A. Fielding, B.SC.TECH.(HONS.), A.M.C.T.,
M.LE.E., A.LR.E. (Salford Electrical Instruments Ltd.); D. H.
Fisher, A.M.LE.E. (Regenione); L. S. Foskett (E.M.1); R. C,
Glass. M.A., BSC., A.M.LE.E. (Lecturer Applied Physics, North-
ampton Coll. Adv. Technology, London); F. Grimm,
AM.BRIT.LR.E. (Pye); P. Jones (Aerialite Ltd.); J. M. Kirk,
M.B.E., B.SC.(HONS.), D.L.C., A.C.G.l., M.LE.E. (Standard Tele-
phones and Cables Lid.); L. A. Moxon, B.SC.(ENG.), AM.LE.E,
(R.N. Scientific Service); D. F. Urquhart (Erie Resistor Ltd.);
V. Valchera (Valradio Lid.); A. H. B. Walker, B.SC.(ENG.),
D.L.C., A.C.G.I., M.L.E.E. (Westinghouse Research Lab.).

Pos Now I Please send me Newnes
I I RADIO AND TE
1

7-DAY
FREE
TEST

e

1,800 PAGES, 47 SECTIONS

Includes:—Formula, Calculations, Communica-
tion Theory, Electron Optics, Colour TV,
Materials, Studio Equipment, Transmitter Power
Plant, Broadcasting and Communications Tran-
mitters, V.H.F. Equipment, Amateur Radio
Equipment, TV Transmitters and Aerials, Radio-
Frequency Transmission Lines, VVaveguides,
Broadcasting Receivers, TV Receiver Design,
Commercial H.F. Radio Links, Broad-band Sys-
tems, Radio Navigation and Radar, Aero Radio
and Radar, Radio Astronomy and Satellite
Communication Aerials, Yalves, Tubes, A.C.
Rectification and Ripple Filters, Transistors,
Diodes, Resistors, Capacitors, Inductors, Trans-
formers, Gramophone Pick-ups, Speakers, Inter-
ference, Recording, Batteries and Conversion
Equipment, H.F. Reproduction, Measuring and
Test Equipment, R/TV Installation and Servicing,
Noise Projection TV, Oscillators, Industrial TV,
Units and Symbols, Progress & Developments, etc |
2000 DIAGRAMS AND TABLES |

T D - - D D D D G S e D D D D S S D G D e G IR GED GIn SR SR
GEORGE NEWNES LTD., 15-17 LONG ACRE, LONDON, w.C.2. l
|
VISION ENGINEERS’ Name I
REFERENCE BOOK with-
out obligation to purchase. Address I
1 will either return the work ’
within eight days or 1 will ) i
send the first payments of 5/- Tick\V/ where applicsdie |
eight days after delivery, . HouseOWNER
then ten monthly subscrip- Occupation |
tions of 10/- until the sum Householder t
of £5 S5s. has been paid. Your Signature_...... Living with Parents
Cash price within eight days (u(t)]aeyflzx;)Parem signs if you are RB2V |Coseing adaress l

is £5.

e e o o e o e P S o B e e S o S e e o e )
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CO. LTD.

MONAURAL AMPLIFIER KIT
This comprises a complete kit of parts (in-
cluding UCLB2 valve) to build a quality
3W amplifier, size 7 x 34 x 64in. Efficient
Circuit with volume and tone controls.
Everything supplied including mains and
O.P. transformers, metal rect., knobs, etc.
ani‘:o?prehensive insgructions,k
ONL Post and packing
39 ,6 416 extra.

Sin. loudspeaker (3(2) to suit, 14/6 extra.

All-parts sold separately.

A.M. RADIOGRAM CHASSIS
A modern chassis by a famous maker. Size
155 x 7 x 64in. high, incorporating fully
delayed AVC and neg-feed back. Valves
ECHBI, EF89, EBCBI, ELB4, EZ8I. Attrac-
tive brown and gold dial with matching
knobs. Controls—w/change (L.M.S. and
gram), tone, tuning and vol. on/off.
Complete with O.P. trans, valves, knobs,

etc. £9. |9‘6 plus 4/6 P. & P.
F.M. TUNER HEAD

Made by famous manufacturer, 88-100
Mc/s.  Non-drift, Uses ECC85 valve.
(PRICE)

(less valve) plus 116 P. & P,
ECCS8S valve 86 extra.

2 BAND SUPERHET CHASSIS
with Speaker

A quality AC/DC chassis, size 64 x 9 x 5%in.
Long & Medium wave coverage. Fitted
with attractive illuminated glass dial and
‘reduction tuning drive. Controls: Vol.
on/off, w/change, and tuning. Complete
with valves (UCH42, UAF42, ULAI,,
UY41), knobs, etc.

ONLY £5.17.6, plus 6/6 P. & P.

4STATION PRESETSUPERHET
CHASSIS WITH SPEAKER

A compact A.C./D.C. receiver, size 9 x 6}

x 53in. 2 controls: vol. onjoff, and station

selector. Fitted with frame aerial and

qudlity Sin. speaker. Complete with

valves (UCH42, UAF42, UL4I,

GRAM AND TAPE EQUIPMENT BARGAINS

HI/FI STEREO/MONAURAL
AMPLIFIER
A 5 valve HI/FI amplifier with switched
stereo/monaural operation. Output 3
watts per channel, provision for bass and
treble speakers on each. Volume and tone
controls fitted both channels. All housed
in stylish blue/grey metal case, with gold

finished knob lus 476
and trimmings. £9+19.6 8% ¥

SUPER STEREO KIT

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

instructions. 59,6 glugs(g’é

READY BUILT AMPLIFIER
A 3.valve amplifier (ex-relay unit).
Comprising I0F3 RF amp, I0PI4 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 fitcted. Ideal gram, guitar,
amptifier, etc. ONLY 2',_ Plus 676

P. & P.

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

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

offered at Plus 5/-
£4.10.0 5
E.M.I. 4-SPEED RECORD
TURNTABLE AND PICK-UP
Heavy 8%in. metal turntable. Low flutter
performance, 200/250 v. shaded motor
with tap at 80 v. for amplifier valve
filament if required. Turnover LP/78 head.

8976 compLete pius 416 P & P,

E.M.I 4-SPEED STEREO PLAYER

TS £6.12.6

T.S.L. STICK MICROPHONE

A top grade stick mike, originally priced

at 45'-. Ideal for Tape Recorder, etc.
OUR PRICE 25,_ Pius 176
ONLY P. & P.

SUPERHET CHASSIS
Modern AC/DC chassis with printed
cct. and ferrite rod aerial. Although not
completely buift, the main components
are mounted. L. & M. wave overage.
4 valves (UBF89, UCLB3, UCHSI, UY8S).
Everything supplied including dial knobs.

.. and simpl ! 316
etc., and simple 4.|9.6 g-us& S

instructions.
F.M. TUNER
At last a quality F.M. Tuner Kit at a price
you can afford. Just look at these.fine
features, which are usually associated
with equipment at twice the price!
% F.M. Tuning Head by famous maker.
% Guaranteed Non-drift. % Permeability
Tuning. 9% Frequency coverage 88-100
Mc/s. % OABI Balanced Diode Qutput.
% Two IF. Stages and Discriminator.
% E.M.B4 Magic Eye. 9 Self powered,
using a good quality mains transformer
and valve rectifier. % Valves used ECCB85,
two EF80's, EM84 (Magic Eye) and EZB80
(rectifier). s Fully drilled chassis.
% Everything supplied, down to the last
nut and bolt. y Size of completed tuner
8 x 6 x 5fin. % All parts sold separately.
4 |9 6 Plus 86

o g P.P. & Ins.
Circuit diagram and illuscrations, 1,
post free.

STEREOPHONIC AMPLIFIER
Complete with 2 Speakers

A compact amplifier embodying the latest

features, giving good reproduction and

ample volume. Complete with valves

(ECL82, ECLB2, EZ80), panel, knobs, etc.

UY41), knobs, ete.
ONLY £4.17.6, plus 6/6 P. & P.

TAPE DECKS
LATEST 8.S.R. MONARDECK
(single speed) 3%in. per sec.,

coils.
Set of
P. & P.

MIDGET I.F. TRANSFORMERS & COILS
A pair of midget 465 kc/s L.F. transformers, plus LW and MW
PRICE 10/- per set. P. & P, 119,
I,;- transformers for
119,

transistor superhet.

and two 3¢} matched speakers.

£510.0. E

1276.

TRANSISTOR
BARGAINS

simple control, uses 53in. spools

€7. 5.0
plus 576 carr. & ins. (tapes extra).
TRUYOX MARK Ili TAPE

COSSOR C.R.T. SNIP
108K 19-inch. New and boxed.
75K 10-inch. New and boxed.

IS7-, plus 6/-
15/, plus 6/-

DECK. New and Boxed. £10.6. 6
Plus 6/- carr. and ins. (tapes extra)

ION TRAP MAGNETS
To suit the above, 2/9 each. P. & P. 3d.

CONDENSER/RESISTOR
PARCEL

MAZDA CRM
{2 months’ Guarantee.

172—Not a Regun. Picture

tested—
€3.17.6. 1276 P. & P.

OA4! Diode

50 mixed P.F. Condensers and
50 mixed Resistors. An assort-
ment  of wuseful .values. All
popular sizes—all new—a must

CYLDON 12 CHANNEL
TURRET TUNERS
New purchase offered at still
lower price |.F. 33-38 Mec/s.

£ x 3 x lgin).

PAIR OF MOTORS

Two miniature motors (each
Can be run

Postage on all abovené.;:l‘

SPECIAL OFFER
DON'T MISS THIS
MULLARD 0.C.76 ..

for the serviceman and con- | Complete with PCC84 and |in parallel from 115 v. A.C. )
structor. P, & P. |/~ 'o, PCF80 valves and 8 sets of for in series from 200/250 v. MATS)::EanDd :a‘:l:ir:\gué
ONLY - Coilsafogr 8 Banddl Channels A.Cd. Ideal tape motors, =
p and 8, 9, 10 Band I1l. New | models, etc.
1/6 H.P. MOTOR and unused. Value over £7. . G.E.C. AFIRISTTgRADE
140 wates (approx. 116 H.P). | OUR PRICE, 396 1516 perpas o TRANSISTORS
Series wound, 220/250 volt 50 | post paid. (AU P. & P- | Set comprising one 874 mixer,
cycle motor. Off load 14,000 o two 873 I.F.s, one GETII4

rev/min. on load 8,500 rev/min.

Ideal small saw, sewing machine, ¢ THE

iITEMS

FOR FULL DETAILS AND ILLUSTRATIONS OFg driver,

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

IN THIS ADVERTISEMENT,

two GETII3 matched

SEE § output and one diode.

post |/

etc., post free.
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CHErrywood 3985/6
LONDON, S.W.19

. smtme e — —

VALVE BARGAINS

% NEW AND BOXED
% GUARANTEED % PROMPT DESPATCH
* POST 6d. PER VALVE EXTRA

ATOB 12/6 wa 816 816
AC/PEN 1748 7 lLNS 5/-
ACS/PEN/DD 1RS 676
1%/6 134 8/-
ACB/PEN 7/8 185 61-
ATP4 b/- 2D130 5/3
s
% J 3
AZ3L 10/- jﬁg gllﬁ
238 1 ATHA 619
<l 12/6 5U4Q 8/9
C1c 1246 5434 1214
CBL1  19/9 SrAu 12/¢
CL4 12/6 BAGH ®/9
cYi 1872 GAQD 6
CY1C 178 ABGEG 1916
CY3l 16/27 8BJs 8-
DM 12/6 6CouT 616
D2 12/6 8D1 4/-
D43 8/« aF7 9/9

DAF96  8/6 6K8
DFY6 8/8 6F11 11/8
DH101 18/ 8F15 11/8
DK9S 16 6F32 9/6
DL33 0/8 8H6 3/-
DLs3 9/6 kel -
DL66 18/8 8K7G&M 5/-
DL88 14/ K25 18/-
DL74 /3 6NT 8/
DLA2 85/« 6125 12/6
DLyt 8/8 6128 23/~
DW2 16 6Q7GT  8/6
LW4/500 13/6 6R7 10/-
EA50 1/e 68C7G 6
EABCSO 8/8 88K7 716
EBu4 2/8 6RG7 8/-
EB41 8/~ 68E7TM  6/9
EBC3 21- 8U7G 8/8
EBC33 /3 (A1 -
EBF80  8/- 675 8/3
EBF89 /6 7BY 11/-
EBL1 15/~ 7C8 8/-
EBL21 - 706 8/.
EBL31 22/ 7R? 12/8
EOC31  10/- 97 13/6
ECU82 8A1 e
ECC34  18/9 v 4/8
ECC81 - vAl 76
ECCs2 8/8 oD 44-
ECCss 9/6 1wn1 10/9
ECC34 9/6 10K0 /6
ECC8 816 1013 12/6
ECFs0  1g8/C 10P14 18/~
ECraz  12/6 11bs 5/
ECHS 28/~ 1207 016
ECH 42 8/6 128A7 86
ECH8L 8/ 128G7 -
ECLB0 93 128K7 6/-
ECL84 1048 128L7 8/p
EFy £1/- 126R7 8/6
Ers8 /6 14817 8/8
EF37 14;- PCLB3  13/6 8 199
F39 5/6 PEN40DD 10/6
EF40 14/6 18, 10/6
EF42 1073 PEN46 78 18/8
EF30 4/6 PEN383  18/8 18/0
EF31 e PEN453DD 10/6
EF54 /- 19/9 10/-
EFN0 - PL33 1846 10/-
EFSp - PL38 14/ v/8
EF8g 11/6 PLRL 1178 9/8
EF89 - PLA2 8/0 8/
EF9) 8/~ PMIZM %8 9/-
EK:z2 8/6 Pras 8, 114-
EL2 1143 PXu5 26/9 10/-
EL3 Lif3 PY§0 7o 10/-
EL32 3/« PY81 8/8 8/~
EL33 13/~ PY82 - 76

SPECIAL OFFER 12-——6K7G 38/«
MANY MORE VALVES THAN THE ABOVE IN
STOCK, PLEASE ENQUIRE FOR TYPES NOT LISTED
100 ASSORTED TAG WIRE WOUND POTS
STRIPS. 12 Wire Wound Colvern
| way up to—9 way Pots—all d»fferent

15/- per 100 values, P. & P I 0 ,9

TECHNICAL
TRAINING

in radio
television and

0000000 ER OO

electronics

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

EXAMINATION COURSES FOR:—

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

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

LEARN AS YOU BUILD,

Practical Radio
Servicing Course

A basic course in radio
electronic and electrical
theory backed by thorough
ractical tramning. You
uild radio receivers,
signal generator and

multimeter. \ f
Post-this Coupon TO DAY ! RIS
career 4 1hag'© cne un detwa: o other 1.C.S. Courses
- — o — — — — — — —— - - - o -
I INTERNATIONAL CORRESPONDENCE
i SCHOOLS |
| (Dept. 171), Intertext House, Parkgate Road, i
I London, S.W.II, I
I Please send book on :
| Name Age. i
| (Block Letters Please)
|
: Address |
| 1
Occupation 951 i

INTERNATIONAL CORRESPONDENCE: SCHOOLS
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CIRCUITS
-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
ior 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
local radio dealer,

" LONDON wW.C.I
M_VM_433A

23 TOTTENHAM COURT ROAD, LONDON W.| o Tel: MUSEUM 3451/2
and at 309 EDGWARE ROAD, LONDON W.2 Te!: PADdington 6963

The
SUPER 60

4-Transistor
Battery Receiver
Myv b Busit 101

£9.15.0

THE TELEFUNKEN
STEREO HI-FI AMPLIFIER

Origina' Price 16 gns.

NOW ONLY
Pas 46 P, & 1,
Ever-Reodw PPLU
Buiery Extra 1}
. . STAR FEATURES:— Fuall med. d banc
% Stx Lst grade Muliard Transis B couver:zee.mm LR e maTehg
P. & P. 5/-. tors and one Diade, % Calibrated  Direct: Drive Dia)

% lnternal Ferrite Rod Aerial, Drive Assembly.

% 7in. x iin. Eilptical Speaker, % Full  point-to-point  instrnetions
% Printed Circuit. supplied.

% 500 mW Push-Pnll Outpnt, % Dimensions 18in, x 7im. z 5fin.
The Recesver 18 housed in an attractive contemporary mahogany Unished

At (ast perfectlon 18 now within the reach of ail, Thie nmiqne
Amplider has been desymed to revolutionary 3tandards, both
Appesrance and technical design and backed by the inll technicas
resources of Teiefunken.

Brie! Speocifications:

% Power Qutpnt 5 watts total
{2} watts per chanmel).

+ Total harmonie distortion less
than 1% at 1 watt ouiput.

% Frequency Rasponze:
30 a/3 to 40 Kc/s 2dB.
45 o/s to 30 Ke/s §dB,

J Sensitivity sufficient tor all
normal 1nputs from Tape
Recorders, Pick-ups, Micro-
phoaes, Radios.

outpnt to the speakers.

% Power Requirements 110, 125,
150, 280, 249 volts A.C,

Y% Piano key selecting,

J Preselected tone control

Jr Size: 12, wide x Bin, deep x
2in. high,

% Waighs Bibs,

% Finish: Hammered enamel to
grey/green with gold trim-
mings. Controls and press
buttone in oream with black.
blze and red lettering.

8pecially designed outpud transformers have been used hawving an
extremely high transfer eficiency therefore delivering a far greater

vabinet trtmnied with gilt, supported by yilt stands.
The recelver wi) operate for inonths on one 9-volt tong-iife battery,
[nstruction Book separately at 2/6 p.p.

Why not convert your battery portable to mains operation
with the COSSOR MU2 BATTERY ELIMINATOR!’
This Eliminator iz completely assembled and supplied
with 4ft of Mains Lead and Torpedo Type of On/Off Switch.
It is housed in 2 Metal Conrainers approximately the same
size as the AD35 and BI26 Batteries, and suitable tor
receivers using DK%6 range vaiues for us: on 200-250V
A.C. mains. Size: L.T. Unit 3in. x 2%in. x 1§in. H.T. Unit
4in. x 2}in. x 2in, Original prica 3 gns. 39/6 plus 2/-

QUR PRICE for a timited period only. P &P

Wwww.americanradiohistorv.com



www.americanradiohistory.com

September, 1961 PRACTICAL WIRELESS 3n

REDUCTIONS lgCMgLLARD TRANSISTORS TELEVISION TUBES RE-GUNNED
- 7

g?:;: ;:”6 o072 I?’. 82;?0 :;: Super screen TV tubes with 3 12 months' guarantee.
ocas 1IN OC73prI6’: OC84 |1/~ | Tubes all types 12in. to {4in. . £4.5.0 Tubes all types 15in, to 17in. .. £4.15.0

Oces 1o | OCI5 8 8((:::;? ::;: Ca'rriage and insurance 10/- extra. Allowance against the return of old tube.
OC70 66 | OCT7 10/-| OC201 12/6 AUTOMATIC RECORD PLAYER UNITS Garrard 210, 4 speed unit, arm wired for
C71 66| CC78  8/-10C202 36/- ficted with GC8 monaural

OA SPECIAL OFFER OF SIX B.S.R. Monarch UAS, 4 speed unit, fitted the B.S.R. “ec';e'f:"_id” “““““““““““ 0.19.
MULLARD TRANSISTORS Full/Fi cartridge .coeeeeeriionireccanceiioniones _...£6.l5.0 Garrard 209, 4 speed unit, ficted with

| OCa4,2 OC45, | OC8ID, 2 OC8I. | B.S.R. Monarch UAS, as above but fitted with BS.R.  ~ GC8 cartridge .oeeceveseciecens £10.10.0
Only 3776 set. Full/Fi Stereo cartridge «ccccoeeue (000000000000C000 €6.19.6 Garrard Laboratory Series Auto turn-
EDISWAN TRANSISTORS B.S.R. Monarch UAl4, 4 speed unit in two-tone table type A, canrne supplied with or
XA104 12/, XA103 10/-, XB102 6/6 ea BFEY  erecirereeicariereeniansannes £7.19.6 without base, and cartridges to your
P.Ww. TRANSISTOR SIX specification, prices from...... £21.1.5
PRINTED CIRCUIT VERSION Collaro, the latest Collaro Studio

automatic record changer, 4-speed unit,

VALVES BY | frished in cream, fcced with cotooe
RETURN POST

All components avaitable from stock
Complete kit £9.15.0.

Full detailed shopping list,
point to point wiring dia-
gram, fully illustrated......... 176

Coil Set (Osc. and 3 I.F.T.s)... 22/6

LOUDSPEAKER UNITS

Driver Transformer .. ) VP23 51— 1 6Q7GT 96 All brand new
?utpu:;r:n:foqn;er :gié VR 105/308/ | 6SK7 s Zijn. square Rola C25 .. ...26/10
Peinted Circuits o 9= || a : VRIS00Ts | €SL7GT 812 Ton seuace Ll il

----- - 1| Azt 101-|Fw4/500 | VU39 (MU | 6SN7GT-7/6 | lin. square Zlac ' weerer |
33."?.’."5 Condensers . Wi- 11 AZ31 10— / 1o/- |z/|(4) 8/9|65Q7 973 | Sin. round Plessey with O.P.T.

ontrol V.C. 1345 ... 10%6 || DaFog g/_(Gz3z 116 Y63 ' 716 | 6UAGT 12-| S Touad Celestion ...

2 5 DF9e . B/-|HL23DD 86| IA7GT 1376 | 6v6G_  5/- | Bin. round Richard Allen .
DK96  8/-;HL42DD 1c2 11%6|6V6GT 719 | 10in. round Elac
DL96 8/- 10/-| IC5GT 1276 | 6X4 716 |2m.ropnd Plessey
EABC80 9/-1KT2 si_| IHSGT 9/-]6X5G_ 7/- 6in. x 4in. Plessey ..
EAF42  9%6|KT33C 6/-| INS 1076 | 6X5GT  7/- 7in. x 4in. Plessey ..
EBYI 4'6lkTet  10/-| IRS 716 | 6/30L2 :1'6 8in. x 4in. Celestion an

Switzh
Hardware Kit o
Transistors {(set of 6 plus

crystal diode GD9) ..
Speaker
Case ..

Compl < - !, ’ Allen  .eeeierienien 0000000 o
Complete Set of Resistances... ‘:‘ 5383 in; 'é&v:o“ é;: |l'|§§ gyﬁ ;g; 3,2 i0in. x 6in. Celestion and Plessey.
rimmecs(DF:.; 28 || EaCal 89|74  4re|3D6  5-|7CS &=
All above comp: EBFBO  9/9pCCas 12/~ 3Q4 716 | 7Ce 8/ RECORDING TAPE
new and are fully guaranteed. [l pgpgy  9/6|pccgs  grg| 3QSGT 9161 7H7 a/_ | Special Offer of Top quality recording
T KS ECC8I 8/-1pcFgo 8/9 354 716|757 976 | tape, 3tin. spool t, 5553(, 5|n., spool
Collaro Studio Tape Transcriptor | ECC82 7/6|pCrgy 1176|3V4 8/-{7Y4 &/6 | 600fc, 1379, Siin. spool 850ft, 1876, 7in,
3 motors, 3 speeds, 1§, 31, 74 i.p.s., take ECC83 9'-|pCL83 13'6 4D1 37| 10F1 12/¢ | spool 1200ft, 23/-, Extra-play tape, 3}in.

Zin. spool. Push-button control. Price [ ECC84 10/— 1srRaGY 976 |10PI3 2273 | spool 300it, 7., Sin. spool 900ft, 21'-,
Tin. spool, Push-button control Poce | Eces 9ielors  116[SUG & |1ame 8| Slin. spoel 1275f, 26%6, Zin. spoot
Latest B.S.R. “Manardeck” ECFB0 12/-|p @2 8i6| SV4 1176 | 12AH8 12/- | 1B0Oft, Ve, X . . .
Single Speed ECF82 10/6/p g3 916|5Y3G_ 8/-| 12AT7  T/6 Empty spools, 3kin., 16, Sin,, 2e

3} i.p.s. takes 5}in. spools. Simple | ECH42 9/61px25 12/ SYIGT 7/6|12AU7 8/ 7in., 3=

controls. £7.7.0. Tapes extra. Carr.| ECH8F 9/- 1615Z4G  9/-| 12AX7 8- y
and Ins. 516, TCLB0 9%6|bvey  aig|6A7 . 10/Z|12BA6 9 RECTIFIERS
ECL82 10'6 | 6ABG 9/~ | 12BE6  9/- RMI 5/3, RM2 /9, RM3 76, RM4 1376,
MICROPHONES Pyez T RMS 1976, 14AB4 1976, 14A97 1976
ECL83 15/~ pyg3 816 6AKS 5r..| 12C8 71— RMS , 3 3
% Acos Mic., 39/1. Crystal stick || EF6 5'- PEN4VA CALE  4/- | 1207GT 1076 | 14A100 1976, LW7 1776, 18RA l-1-16-1
microphone for use as a hand, EF36 36 lor—| 6AMS 76 12K7GT 66 | 6/-, FC3I1 (f4RA 1-2-8-3) 22/6, FCIO{

desk or floor stand unit. Listed at EF41 e 6AM6  4/-| 12KBGT 136 (H4RA 1-2-8-2) 16/4.
3°zns, OUR PRICE 37%6. Table | EFso s/ PEN23  5-lcaQs 7/ |12K8M 13/ :
Stand 7/6 extra. Floor stand | EF50SYL 7/ 'S’FE,:‘“S 8| ‘s Te 86| 12Q7GT 66 LIGHTWEIGD-:KON SOLDERING

adaptor, 1276 extra, EF80 T- 5/- 6BA6 716 | 12SK7 6=
% Acos Mic. 40, as supplied with || EF85 7 (THAOC Si-jesee 76| 1257 8/ Latost SO for use on 200/250 volts,
modern tape recorders with a | [ £F86 1216/, o| 6BH6 91— | 12SN7GT with decachable handle, can be carried

folding rest and 8ft. lead. Listed EF89 89 U2<5> l;;: 6BI6 9/_ 10— | quite comfortably in pocket, 18/9 each.

at £1.15.0. OUR PRICE 196, EF91 5'9102¢ Yol 6BWe  9/-|15D2 719
- Y SO SOLDERING
Y GBS Microphone, pencil stick 6C4 416 | 25A6G_ 8/ HENLE |I§8:

A P s Us0 8/ ) - S
type fitcad with muting switch, || gpgy 6/~ |UABCB0 9/ 2226T 2,2 %i;‘FT '2,‘, 65 wate, with oval bit, 29/- each; 65 watt,

421-. UAF42 976 ith it bit. 30/8 each; 25 wate
[F183  I5/- 6D6  5/_|25Z5  7'-| with pencil bit. ch; 25 wate,
% T.S.L. Crystal “Stick” Micro- | EF!84 15/- UBC4l 86! cCre  716|25Z6  10/- | instrument model, 24/- each.
phone, Model MX3, for general | EK32  7'- UBCS! 11'4| ¢fec 7' | 30FLI 1076 | All spares available from stock.
purpose use, complate with || EL32 4’6 UBFBO 9/-I¢Fen 716 |30LIS 23/3

table stand, 45/-, 033 101-|UCEB4I0/NE| )sGT 57— 30P4  I5/-

A TSL. Moving Coll Micro- || el 3 Uoca Jiessm efsoriz 11 CATALOGUE
phone, for high or low impe- 2 = ! - OUR 1962 CATALOGUE IS
dance. Brown and cream plastic || ELS] 416 pSHB! melerc g6 3SLEGT IO || NOW AVAILABLE. PLEASE

case with a fold-in table rest, 6ft, | EF3% 6K7G  3/6|25Y5 979 "
care wich  fold-in able rew e, | £ Jél0cues el kry 9| sszaoT 3 || SN Lory, TRABE CATA
necting continencal plug, £4.4.0. EMBI 1076 UFBS 9'-16K8G 676|142 8/- LOGUE ALSO AVAILABLE
uroos. £¥5) 916 UFB9  9'-| 6K7GT 5/9)35Z5GT 9/= 4
v Acos Mic. 45, dual purpose. FOR WHICH PLEASE
e et ol Re aridi R EYB6 10/~ UL4l  9/- 6KBGT 10/ |S0L6GT 86|} ATTACH YOUR BUSINESS
boan intothehand. has || E749 776 ULg4  9'-| 6L6G  8/-)75 106 EADING
~in stand for desk use, die= || £541 756 UU6  19/3|6L6M 974 |80 al6 || LETTER HEADING.
cast case for a variety of |l gzgp  7i-|UYIN 12| 6LI8 116} 14287 26
Ao i ory, 260 esch. | |EZ8!  TI-|UY4L  £l6| SNIGT 716 { 210DDT 4’6
ictation, with lead, 25/ each. | | (Ci3  5-|UYBs  7/-16Q7G 76 |210VPT 36

TERMS: Cash with order or

: b= (| GO0, TR 0 Glowt

; 103 LEEDS TERRAGE || s s; o add 216; £5 add 76

- \ N,linimum C.0.D. fee & postage

Yo IR ACOAL [ WINTOUN STREET Iniiie, cover of our atalogu,

Personal Shoppers 9 am. to

5 p.m. Mon. to Friday; Satur-
L EDS 7 day 10a.m.to | p.m.
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SUMMER SALE Zast Month! SUMMER SALE
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Most of the items advertised tast month are still availabie and th
meonth, may be purchased at the Special

ese, together
SUMMER SALE PRICE LIST until

with the new ones listed this

September Eith.

Transistor outgut transformer, to
match OC81 into 3ohm, 4/6.

Small Bakelite cabinet, suit table
radio of any type 6/6, plus 2/- postage
and insurance,

Potmeters jonz spindle, no switch,
following values available all 1/6. Each
25K § meg. 5 1 mez. 100K 2 mesg.
Ditto with SP switch, 2/- each.

Crystals. American make two pin
plugain tyve. 10/~ doz. our assort-
ment.

Fortiphone transformer, type N23,
for transistor circuits, 5/-,

3 valve amplifier for portable record
player, £2.10.0 complete.

Potmeters wire wound, standard
size, following values:—I1K, 5K, 25K,
100 ohm, 220 ohm, 50 ohm. all 2/- each.
Rubber grommet®, our assortment,
5/-for 50.

Electrolvtic condensers,
s(i)ge.MlOOO MFD 8 v. 3/3.

standard

Resistors, 14 watt 100 assorted com-
prise two each of 50 values covers
good range up to 2 mee., 10/-,
TCC metal pack condensers, 1| MFD
500 v, 3/, A MFD 5)0 v. 2/, .25 M

Indicators. Solenoid' operated wink-
ing eye type. 8/6 each.

Base with MU meta] shieid for VCR
138 ete., 8/86.

Corner_ brackets for mounting glass
panels, 1/- set of four.

Carbon pile regulators,

ES Lamp
1/8each.

I'yrex glass, aerial insulators with
metal fixing flanze, 1/9.

Twin cang Tuning condensers, .0004
pF, each section. 4/-each.

9
mounting

each.
holders. panel

Toggle type switch. 3 positions one
permanently on, one permanently off
the other spring return on/off, 3/6
each.

Knohs for push buttons, 2/- per doz.

R(’(‘“I;I’Cl' tvpe, J50 high voltage,

5/-each.
Rectifior type, 4 tubular type, 2/¢
each.

Chrome handles for instruments etc.,
stze 7in., 6/- pair.

Thermal delay switeh 6.3 v. operated,
6/6 vacuum type, 2/9 open type.

Heater Transformer, 6.3 v. 3/4 amps,
unused but soiled. 8/- each.
Waterproof Heater wire, 9/~ per

element or 7d. yd. 16 ohm per tfoot.

Cold Cathode Valve. CV413 voltaze
reculator on trigger switch unused
but ex-equipment, 9/- each.

Car Charger Rectifier, for 6 or 12 volt
at 5 amps, 10/- each plus 1/6 postage.

© BY'G Vaive Helder

8 + 16 MFD 350 v. 2/8.

32 + 32 MFD 75 v, 3/3 and 5.5-10 Me/s. Has:
Traasistors, set of 6 unique “click  stop’
atl Muilard. In maker's mechanism (7 stops)

0C4, 0OC45 (2)

packs.
0OC81 matched

C31D,
pairg?.
Transistors, 8 first
grade unbranded, are
replacements for the
above Mullard range,
7/8. speech.
Ferr{te Aerial Rods,

x_*n, diameter, 4/8.
8 x 5/16in. diameter, 2/6. meters,
6 x in. diameter, 3/6. | ches.

4x 5/16in. diameter, 2/3.

4iin. Ferrite Rod com-
plete with Long and

and permits selected
frequsnoy, to be held.
returned to, etc. Hart~
ley oscillator,
amplifier, keying and
Wonderful
breakdown value
relays swit-
Less valves—
real“bargain at 19/6.
plus 10/- carriage.

£100 WORTH OF EQUIPMENT
The famous R1154—un-
used but slightly soiled
and not tested. Covers
200-500 kefs. 3-5.5 Me/

power

with skirt for screening
can, 6/- doz.. less skirt
bi-doz.

® Suppression  Conden.
sers, stops drilis etc.,
interfering with radio
or TV. Simple instruc-
tions included, 1/3 each
or 12/- doz.

® Miniature Motor.
works ofl dry batteries,
3/6 each.

® 4 and 6 BA =screws
and nuts, good assort-
ment 288 for 3/6.

e TV Cabinet
modern desifn.
have cost at least £4 to
make, the plywood is
worth more than our
give away price of 9/8
each, plus 4/6 carriage
and 1nsurance. :

® Wire wound resistor.
1000 ohm  adjustable

14ln..
must

Medium Wave coils and
circult diagram, 7/8.
8in. Ferrite Rod, complete with Long
and Medium Wave coils, plus car aerial
coil and ctreuit, 8/6.

2K Heavy duty wire wound pot meters,
normally 15/-. Sale price 5/-.

TV Pattern eliminators, 10/- each.

Complete IRadle chassis by Beet-
hoven, few onlv £€4.10.0. Each 5/6.
Post and insurance.

Flat TRS cabte for electric wiring,
3/029 3 core, 1/-, 3/029 twin with earth.
9d., 3/029 twin, 8d., 3/029 single 44,
7/029 twin, 1/-, 7/320 3 core, 1/3 7/036,
twin, /- 7/036 3 core, 2/6, 7/044 2 core.
2/8. Allprices are per yard.

Thermistors, type No. not known,
6/~ per doz.

Moving Coil Meter, 2;in. flush 5 amp
for battery charger etc., 15/-.

Wander plug connector for extending
leads, 8/- per doz.

Moving Coll Meter, flush 2in. 0-350
RF. &/6.

Set of coils for Long and Medium
Wave radio with circuit, 5/8.

tin. spindie connectors, metal with
grub screws, 4/6 per doz.

Knobs [nstrument type.
size 9d. each.

Slow Metion Drive.

medium

epieyclic 1/8.

Midget coiis. double tuned with dust
cores, trequency not known, usefui ‘or
rewinding, /- per doz.

Baketite case ror deat atd, 3/6 each.

VOR 138 A, cathodc ray tube, 19/6
each. Plus 2/- post and insurance.

465 KC minlature I.F. transiormers,
potted 5/« a palr.

Wander plugs |ockable types, 6/
per doz.

Spun  Aluminium

lamp reflectors,
5Hin. diameter 3in.

deep. 3/3 each.

Wigh to headphone adapters,

2/8 each.

Stand off insmlator porcelaln with
brass Insets, threaded 2 BA, 1/6.

Cahinet safety switch, cuts current
when door opens, 6/-each.

Battery cliarger clipbs, 25 amps 1/3
sach.

low

‘Spring return toggle switches, heavy
duty, 2/86.

Set of Supernet cofls. LM & S, 6/6
each, with diagram.

Hizh voltage tubular condensers,
.1 MFD 2500 v. Bakelite cased 2/8.

Ceilinz Rese. 2 Plate Bakelite. 9d.
each.

slider 1/6 each. 15/~ per
doz.

Twin leads as fitted to deat aids /-
each. 20/- per doz.

4 cang tuning condensers, 0005
approx. 8/6 each. 2 zang ditto 5/86.
2zanz ditto with trimmers 6/6.

Midzet @ =zang tuning condensers
fitted dust covers 370 pf each sectjon,
7/8 cach.

Double Trimmers, 100 + 100, 250 +
250, 820 + 250, 1/3 each. 12/~ per doz.

Electroiytics small, but not minia-
ture 50 v, 5 MFD, 15/~ per doz. )

Push Switches for table lamps etc..
9d. each.

Pole switeh tor lighting with screw-
in type 30 amp fuses, 5/- each.

Rotary Switeh by Arrow, car-y 15
amp. A.C. 4 positions hot, off. cold, off.
Suitable hair drier, air-conditioning
plantetc., 3/8, Post 1/-.

Rotary Switech by Santon. suitable
30 amp. A.C. single pole on,off. 3/8.
Silicon erystal diodes, 6~ per doz

pphire gr h needles
miniature or standaid 78 r.p.m. type.
12/~doz. 1/8 each.

Please nciude enouch tor postage
and request “Sumimner sale list™)
for detalls of many other items.
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“Dim and Fuil” Switch

Particularly uselul for controlling
phosoticod lamps which have oy a
short life at 1uil brilliance.
switch has three positions: Lhe first
position puts two lamps 1 semes
at halt briluance ior setting up, the
second position is ot and the third
position tuil orilliance 'or the opera-
tion shots. Ailso wusetul tor con-
‘troiling night lights, beaters, etc.,
etc. Price 3/9 each. vost 9d. Circuit
diagram tncluded.

Ditto but without the off bosition 1.e.
d.p.d.t., 10 amp 2/,

A.C./D.C. Multimeter Kit

Ranges: D.C. volts
5 0-50, O

0-120, 0-300, 0-1,
D.C. milliamps 0-5,
100, 9-300. Qhms
0-53,200 with inter-
nal batveries.
0-500,000 with ex-
terndl  batteries
Measures A.C..D.C.
volis. D.C. current
ar ' nhms. Alt the
es.:ny'al PArts
inciuding meral case, 2in, moving
coil meter, selected resistors, wire
lor shunts, range selector. switches,
calibrated scale and tul) instructions.
price 19/6, plus 2/6 post and insurance.

Speaker Bargain

12in. Hi-fidelity loudspeaker. High
flux, permanent magnet type with
standard 3 ohm speech coil. Will
handle up to 12 watts. Brand new by
famous maker. Price 32/8, plus 3/6
post.dand insurance.

The Taylor Meter
Model 127A

A pocket size
meter but with

prods—20 ranges
aslollows:

D.C. current 50
microamps. to 1
gmp.

000
seven ranzes (2 KV.) with external
grone. optional extra. Voltz A.C.—

.2.500 in six ranges. Ohms—0-20 mog
Ohm in three ranzes (seli-controlied),
Sell-contained, 3tin. movement. Price
£10 or 10/- deposit and 23 tortnightly

ayments of 10/-. Non-callers add

/- carriage and Insurance.
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Pocket ‘4’ Transistor Radio

Read these Testimonials

D. A. lliiton, Leigh, Lancy.

““] recelved ‘Pocket’ 4 on Christmas
Day. | made it up on Boxing Day and
I am very pieased with the results.
It brings 1n iocal stations and many
toreign stations including Luxem-
pourg at good strength. 1 am 13
years oid”.

Mr. J. Bell, Wolverhampton.

“] am writing to express my satis-
faction at the standard ot your kit
for your Pocket 4 Transistor set and
aiso to state that it has come up to
my expectations in regard to per-

Mr. R. Belt, Newcastle-on-Tyne.
**] have built your Pocket 5 Tran-
sistor set, | am very pieased with it
Mr. F. Jackson, ickenham,Middx.
“1 have built the Pocket 4 and am
more than bieased with the results’.
Mr. G. Bamford, Ramsgate.

“] find this set even better than
you claim 1t to be and most cer-
tainly up to your usual standard of
quality. 1 feel that nobody could
fall to build it and get results. Even
the first-time-ever novice, as your
circuit diagrams and instructions
are s0 clear and precise.”
Mr. A. J. Simmonds, Welling, Kent.

] purchased trom you a week 2go
the Pocket 4 Transistor Kit. 1 put it
together last night in 1l hours, on
switching on the set I was right on
Radio Luxembourg. | must say thank
you because not only has the set a
very attractive appearance, it also
behaves fantastically’.
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Our tamouns Pocket ‘4™ which 18
service all over the coantry has been
improved to make it an even better receiver.
new features includei—

° t»qvew elegant dial graduated for Long and Medium
aves.

® switched Long and Medium Waves.

@ Slide switch on/ot] control.

® Printed oircuit.

® Ferrite Rod Aerial.

[

[

[

doing yeoman
modified and
The

lmproved reaction circuit,
Positive spindle coupling to tuner.
Battery containers.

of course retains its original r.f,
circuit which means still no aerial or earth needed.
The Pocket '4" Mark 1V uses 3 transistors, crystal
diode, minlature loud Bpeaker and.has all the above
refinements, complete in case as illustrated (less
rﬁocix)z 52/6, battery 10d., post and insurance 2/6.

Otil /=

Pocket “6” as Pocket "4”, but with Moving Coil
Speaker and Q.P.P. output stage, 95/~
seven days approval.

Order 1n confidence, We allow you seven days to
decide whether or not to make the set, you may return
the parcel s received within this time and your
money will be retunded in lull.

Read some of the testimonials, oyer 1.000 of which
have been received abous our Pocket Receivers.

The Pocket ‘4"

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 this
with a new set which we call “The Good
Companion”. We feel confident that this
new set is one of the finest of its kind
is the combined
efforts of our 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 superior to
't has

available. The design

those selling at £20 and more.
the eight transistor set performance.

Features include American
R.F.  transistors Mutlard
transistors—Q.P.P.

and
output

giving 750

A.F.

mWefull coverage on Medium and Long—

very fine tuning arrangement—excellent reception of difficult stations like 208—variabté

feed-back control—full tonal gualities—really superior looking

cabinet size Il x 8 x 3in.

approximately—car aerial attachment—-several months operation from battery costing

only 36,

Circuit employs six transistors and two diodes, it incorporates all latest
oscillator I.F. Transformer are pre-aligned so no instruments

refinements, and

ars necessary. Anyone who can

solder competently can make this set. The instructions are iully comprehensive with plenty of

illustrations. Service is availabie in the unlikely event

components fully guaranteed.

Price ol all components and cabinet to make set as
illustrated £9.19.6. Post and insurance 5/ Battery 3/6 extra.

of your getting into difficulties. All

AGENTS REQUIRED

to make up thig receiver

ELECTRONIC PRECISION EQUIPMENT LTD.

post orders are dealt with from Bastbourne,
Eastbourne, marked Department

29 Stroud Green Rd,,
Finsbury Park. \.4.

Phone: ARChway 1049
Half day Thursday

B T e e L L s e e sy

288 Loandon Road,
Croydon.
Phone: TR0 6558
Hall day Wednesday

Manor Park, .12,
Phone: ILFord 1011
Halif day Thursday

520 High Street North

so for prompt attention please post your orders to 66 Grove Road,
7. Callers may use any one of the Companies below.

42-46 Windmill Hill,
Ruislip, Middx,
Phone: RUIslip =780
Half day Wednesday

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

www.americanradiohistorv.com
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See the whole range at our

AMATEUR TRANSMITTER Model DX-100U

Covers all amateur bands Irom 160-10 metres. 150
watts D.C. input. Self contained including £81.10.0
Power Supply Modulator V.F,O, o6

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. oUUH

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. - ol

AUDIO SIGNAL GENERATOR Model AG-9U
lIO c/; t% |ln90'°kc/s. switch selecl:ec::. Distortion
mesestetreaclnin ‘volots ang‘dsBl'n: wave outpd £19.19.6

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 (). D.C. input
imped. [I1M(), Complete with test prods £13.0.0
leads and standardising battery, bt

Portable 234 in. SERVICE ‘Scope Model OS-1
Compact portabie scope ideal for servicing and general
work, Y amplifier sensitivity 10 mV/cm; response
’:’1;3 dg 10 c/s-ZéS M7ci/s. Tii-me b235e IS ¢/s-150 kc/s.
rinted circuit. Case 7§ x 43 x 124in. lon

We. only 1041b, TONE £19.10.0

Sin. OSCILLOSCOPE Model O-12U

Has wide-band amplifiers, essential for TV servicing.
F.M. alignment, etc. Vertical freq. response 3 cfs. to
over 5 Mc/s. without extra switching. T/B 10.0
covers 10 ¢/s to 500 kc's. in 5 ranges, £36.10.
RES.-CAP. BRIDGE Model C-3U

Measures  capacity I10uF o 1,000uF resistance
100Q to 5M(2 and power factor 5-450 v, £

test voltages, With safety switch, 8.6.6

SINGLE CHANNEL AMPLIFIER, MA-12

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

HI-FI EQUIPMENT CABINETS
Range of cabinets available with at least one to suit
your particular needs. From small 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 Mode! GD-1U
goverlage from 2 Me/s. to 250 mMcrs.
cots provides. "5 £109.6

TAPE RECORDING/PLAYBACK

AMPLIFIER Model TA-1
quaural (TA-1IM) £18.2.6. Conversion
;J‘F:-IS? Stereo £6.10.0. Stereo £23.6.0

‘PACKAGED DEALS’ ¢ \yi.ri

Equipment including TAPE DECKS

RECORD PLAYERS and DECCA ffss

PICK-UPS.

Write in to see how these deals save you
further money *

PRACTICAL WIRELESS

| Heathhit )

————DATYSTAOM

THE “GLOUCESTER”

EQUIPMENT CABINET

September, 1961

STAND 111, RADIO SHOW

THE “MOHICAN” GENERAL COVERAGE
RECEIVER, Model GC-1U

Fully transistorised, inciuding 4 piezo-electric trans-
filters, The very latest and an excellent portable or
Fixed Station receiver for the Ham and

short-wave listener. £38.15.0

SHORT-WAVE TRANSISTOR PORTABLE
Model RSW-1

Extending aerial leather case, four band (2 short-wave
bands Trawler and Medium). 18.6

6-TRANSISTOR PORTABLE Model UXR-1

Pre-aligned I.F. transformers, printed circuit, 7 X 4in.
high-flux speaker. Reai 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 83-108 Mc/s. For your convenience
this is available in two units sold separately as follows:
Tuner Unit (FMT-4U) with 10.7 Mc’'s. ILF. output
£3.2.0 inc: PT.). LF. Ampiifier (FMA-4U) com-
plete with cabinet and valves (11.11.6). £14.13.0

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

6W STEREO AMPLIFIER Model S-33
3 watrs per channel, 0.3% distortion at 2.5 w/chn
20dB N.F.B. Inputs for Radio (or Tape) and Gram.
Stereo or Monaural, ganged controls. £12.8.6
Sensitivity 200 mV. oo

TRANSCRIPTION RECORD PLAYER RP-1U

4-speed A.C. motor Ronette Stereo/Mono pick-up.
Complete with plinth. Only limited num- £12.10.0
ber available. A

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 x 23 x IS4in., housing a f2in. bass speaker with 2in,
speech coil, elliptical middle speaker and pressure
unit to covef the full frequency range of 30-20,000 c/s
Complete with speakers, cross-over unit, £21.19.0
level control, etc. e

COMPLETE MATCHED STEREQ OUTFIT

includes record player, amplifier and
twin speaker systems {pedestal speaker
legs optionat £2.2.0 extra). £43.19.0
STEREO CONTROL UNIT USC-1
Luxury modei with press-button inputs to
suit any pick-up or tuner and most .tape-
heads, Output 1.3 v, R.M.S. per channel.
Printed circuit construction. £18.18.6
STEREO HEAD BOOSTER USP-1
Ideal for boostingktap‘e-head output and
low output pick-ups (e.g.
Decca ffss). £6.17.6
Prices include free delivery UK
Deferred Terms
available on orders over £10

-‘——--—————-_-——_—_—

1 Please send me FREE CATALOGUE (Yes/NO} e o . - i
I Full details of model(s) — S

I |
1 B L A YL G I |
[ NAME oo == |
|  ADDRESs kAN S—
I pwo |
L |

DAYSTROM LTD.

DEPT. P.W.9, GLOUCESTER, ENGLAND

A member of the Daystrom Group, manufacturers of the
WORLD’S LARGEST-SELLING ELECTRONIC KITS

www americanradiohistorv. com
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George Newnes, Ltd., Tower House,
Southampton Street, W.C.2.
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© George 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
nland - = = =£1.3.0 per annum
Abroad = = = = £1.1.6 per annum
Canada = = = = 19s. per annum
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MORE FREE BLUEPRINTS

NCLUDED with each copy of our nex’t issue, will be a

blueprint for our new receiver—the P.W. Tutor. As its name

implies, it is designed essentially for the beginner, although
it will also be found instructive for those who have not built a
radio set for some time. The great success of our previous
series for the beginner—The Beginner’s Constructional Course
and others—shows that there is a real need for this type of
apparatus. Young people are continually leaving school and
entering the radio field, and wish to add to any knowledge they
may have gained at school, with practical work, which at the
same time, will introduce them to new aspects of construction.

It is natural that the beginner will need to start from the very
simplest point which means the crystal receiver, but the transis-
tor must also be employed as this is becoming more and more
to be accepted in place of the valve. Printed circuits are, of
course, very widely used to-day, but it was felt that it would be
rather too involved to try and use these in a receiver of the pro-
gressive kind, $o the technique of utilising standard tag-boards
has been adopted, and the receiver is built on these. The con-
structor goes from stage to stage, gradually adding parts and so
advancing the design of each set.

NOVEMBER AND DECEMBER BLUEPRINTS A

In the November and December issues, further free blues
prints will enable more additions to be made to the preceding
receivers. Included in the second and third blueprints will be a
transistor battery superhet tuner together with its amplifier,
which will also be suitable for a battery operated record player.

The blueprints will be such that the stages of construction are
complete in themselves and each reader will be able to choose a
design to suit his pocket and requirements.

INCREASED PRICE

The steadily increasing costs of production, paper, and other
materials have made it necessary to increase the price of this
magazine from the October issue—or to reduce it in size. We
know that the latter procedure would not meet with approval
and that most readers would rather pay an increased price than
buy a smaller edition of PRACTICAL WIRELESS.

We shall, of course, keep up the same high standard of articles
and endeavour to make each issue appeal to the widest possible
circle of readers—catering both for the absolute beginner, as in
the blueprint mentioned in the above paragraphs, as well as the
advanced constructor and amateur transmitter. Blueprints in
later issues will be designed for more experienced readers and we
shall continue to provide the maximum service not only to
individuals, but also to clubs and societies. From the October
issue. therefore, the price of PRACTICAL WIRELESS will be
increased to 2/-.

The October issue of PRACTICAL WIRELEss is published on
September 7th—order your copy now and be sure of obtaining
the first of the free blueprints.

|I||||||||l|l|||ll“lliIHI|l"l“I|||||||||||||||||||||||||||||""l||||||||||"“ll"lllllm"mm"““llll"""““m
Our next issue, dated October, will be published on S ber 7th.

P
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POTENTIAL AND
CURRENT NEWS

Broadcast Receiving Licences

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

Region Total
London Postal .. . . .. 687,207
Home Counties.. . . . 649,332
Midland ., . .o . s 469,160
North BEastern .. . . .« 511,084
North Western . . .o 430.845
South Western e .o 388,
Wales and Border Counties 227,571

Total Eggla.ud and Wales ..

.o 3.372,460
Scotland , . .

376,605

ernireland 1. Il Il livseo
Grapd Total .. .. .. 386662

Tape Recorder Company Interests
Change Hands

WHOLLY-OWNED subsid-

iary of Multicore Solders
Limited, Multimusic Limited.
announces that it has disposed of
all its interests in Reflectograph
Tape Recorders to Pamphonic
Reproducers  Limited, a Pye
Group Company. Pamphonic are
now responsible for all service of
Reflectograph recorders. Enquir-
ies from the public concerning
Reflectograph  recorders should
now be directed to Pamphonic
Reproducers Limited at 17 Strat-
ton Street, London, W.1.

Expansion at Valve and Capacitor
Factory

FURTHER expansion pro-
gramme for the production

and marketing of new and
present  types of wvalves and
capacitors  has recently been

started by Standard Telephones
and Cables Limited.

Manufacture of both these nro-
duct lines is at the modern S.T.C.
factory in Paignton, Devon. in
the Valve Division plant, the
principal products are valves for
use in telecommunication sys-
tems, such as microwave radio
links and transoccanic telephone
cables.

.8 i
i
B

i

Sealing the glass envelope of a water-cooled power triode, at the S.T.C.

factory at Paignton, Devon.

Expansion is envisaged in the
production and application of
many types of valve.

Capacitors, like valves, have
been key products of S.T.C. for
many years and were formerly
madc mainly at North Woolwich,
London, with a satellitc plant at
Treforest in Wales. The success
of the Valve Division operations
led to the building of a sccond
factory for the manufacture of
capacitors.

Multi-channel Radio Telephone
System for British Railways

,&S part of the British Railways
“* modernisation programme, its
north-eastern region is to be
cquipped with a high-frequency
multi-channel radio telephone
system between York and New-
castle, via Darlington—a distance
of 78 miles. This will be the first
such installation to be used by
British Railways.

The radio cquipment is to he
supplied and installed by Mar-
coni’s Wireless Telegraph Co.
Ltd., and the carrier equipment
by Automatic Telephone and
Electric Co. Ltd. The system is
designed for a maximum capacity
of 300 tclephone channels, but
initially 180 will be in operation.

It will handle the telephone
traffic  between the regional
centres, with full facilities for

through subscriber trunk dialling.

The installation is duplicated
{0 operate on a main-standby
basis, with automatic changeover
in the cvent of failurc. In this
connection, particular features of
the equipment are the relatively
low number of valves used and
the simplicity of the R.F. trans-

mission circuits, which employ
onc microwave klystron per
unit equipment. both factors

which greatly reduce the proba-
bility of cquipment failure. The
telephone channelling equipment
is of the latest dcsign. using tran-
sistors throughout and printed
wiring cards for mounting all
components. 2

Radio and Television Exhibition

YHE Radio and Television Ex-
hibition of France will be held
this year from September 14th to
26th in Paris—Porte de Versailles.
It will be situated in the Parc des
Expositions—Halls 101 to 110.
This exhibition is undertaken by
the Radiodiffusion  Télévision
Francaise and by the Fédération
Nationale des Industries Elec-
troniques.

The exhibition, which covers
all fields of radio and television, is
open to all foreign visitors but is
for French exhibitors only. The
utilization of the “Palais des
Sports™ cnables the organizers to
receive the largest audience in
conditions of comfort. A studio

a )
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with 1,000 seats for broadcasting
lyrical and dramatic programmes,
and high fidelity demonstrations
will be included in the exhibition.

Minicabs Radiotelephone System

\VITH the opening of the

London minicab scheme, Pye
Telecommunications put into
operation, for Welbeck Motors,
a radiotelephone system which
operates 200 radiotaxis initially,
expanding to 800 by the end of
the year.

The system with six-channel
radiotelephone equipment is in-
stalled under the dashboard of
each car and gives communica-
tion over a radius of 20 to 25
miles of Piccadilly Circus. A
special control room has a con-
veyor-belt message system
designed to handle calls at the
rate of one every two seconds.

V.H.F. Unit for ].ifeboat

THE President of the Dieppe
Lifeboat Committee has been
presented with a Pye Inter-
national marine radiotelephone
by the French National Railway.
This is the first French national
lifeboat to be equipped with
V.H.F. radio. It will work into
the Dieppe railway radio station
and the local public correspon-
dence scheme. The lifeboat will
thus be able to communicate with
cross-channel steamers, with local
fishing boats, which have the
requisite equipment. and with the
Boulogne Sur Mer Radio Station.

Mobile Microwave System

HE United States Government

has recently placed a contract
with Marconi’'s Wireless Tele-
graph Co. Ltd., for the supply of
a mobile microwave telephone
and telegraph communication
system to link many of the United
States Air Force bases in the
U.K. Marconi’s and the Auto-
matic Telephone and Electric Co.
Ltd., who are also involved in the
contract, are currently fulfilling
this three-and-a-half million dol-
lar agreement.

The Marconi radio equipment
and the Automatic Telephone
and Electric telephone carrier
equipment is housed in semi-
trailer air-conditioned vehicles.
Inside these large vehicles the
transmitter, receiver and super-
visory equipment are each con-
tained in racks arranged for easy
accessibility by the operators.

- 2
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Naval Plotting System

OST of the Western nations

were represented at a recent
demonstration of a new naval
automatic plotting system—
developed by E.M.I. Electronics
Ltd.—given on board H.M.S.
Rhyl, one of Britain's latest anti-
submarine frigates. The system
constitutes a big advance in plot-
ting the positions of other craft
in the vicinity, and is of par-
ticular use when hunting fast
submarines. It is also of great
value for coastal navigation.

In ships fitted with this system,
the former method of manual
plotting and the reporting of
bearings and ranges over an
intercom network has been re-
placed by E.M.l's electronic
equipment, which produces much
quicker and more accurate results.

Radio Paging System

PHILLIP W. HOLLAND, M.P.

for Acton Constituency, visi-
ted the Ultra Electronics factory
at Western Avenue, Acton, re-
cently to inspect their radio
paging system.

He became interested in this
equipment when he saw it at the
Crime Prevention  Exhibition
organised recently af Acton Town
Hall, by the local police authori-
ties.

Mr. Holland has a question
tabled to the Secretary of State
regarding the use of such equip-

The interior of one of the vehicles which Marconi are supplying to the

383

ment by the policeman on th
beat. .

Moscow Exhibition
HE Council of the Scientific
Instrument  Manufacturers’
Association of Great Britain
states that its 19 members who
took part in the combined stand
at the recent British Industries
Fair in Moscow are very well
pleased with the results.

Firm contracts have been
signed for 75 per cent. of their
exhibits. Preliminary contracts
for a considerable additional
quantity of equipment to be €x-
ported immediately or in the near
future have also been placed.

Cable Across The Thames
A £100,000 contract from the
South Eastern Electricity
Board to reinforce the electricity
distribution system between sub-
stations at West Weybridge in
Surrey, and Laleham in Middle-
sex, has been awarded to Assoc-
iated Electrical Industries Limited.
The project will involve laying
four miles of 33kV oil-filled cable
and associated pilot cables. They
will be taken across the River
Thames in buried pipes. Two
canal crossings are also involved.
The work will be carried out
by AEI Construction (Cables and
Lines) Division and will begin in
July. The cable will be of AEI
manufacture, from AEI Cable

Division’s Gravesend factory.

4

U.S. Air Force. The rack on the extreme left houses the transmitter,
the middle rack the receiver, and the right-hand rack contains the
supervisory equipment.

www americanradiohistorv com
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20c/s TO 200ke/s ON FUNDA-

MENTALS WITH LOW DIS- |

TORTION AND STABLE OUT-
PUT LEVEL

3HERE are

four problems
involved in the design of a
variable low frequency signal
generator:  stability, waveform,

frequency range, and output lcvel
characteristics.  Of the three main
audio oscillator circuits, the beat-
frequency oscillator is suitable for
general purpose  applications,
especially where a wide frequency
range is required with a single
tuning control. 1t has, however,
‘several serious drawbacks, includ-
ing lack of stability, bad waveform
at low frequencies. and R.F. in the
output. These disadvantages may
all be overcome by careful design,
but the resulting instrument is very
large and very expensive.

The conventional L-C oscillator
is ideal for single frequency opcra-
tion but requires an impos-
sibly large tuning capacitor to produce the lowest
ranges of a variable oscillator.- In addition to this,
it is difficult to obtain a frequency coverage greater
than 3 I in each band. which means that 7
ranges are necessary to cover the audio spectrum
of 20-20.000c/s.

The R-C oscillator, however, easily achieves a
coverage of 10 : 1, reducing the number of ranges
to three. It has the further advantage that the
basic circuit satisfies the four design problems set
out above. The R-C circuit has therefore been
chosen for this design.

The R-C circuit

The basic circuit is shown in Fig. 1. It consists
of an amplifier back-coupled through a Wein
bridge. The bridge is made up of the resistors

AARAAAAAA
YVYYVYVVY

uluuu
YVYYVVVVY

q”

Fig. 1. The basic circuit,

September, 1961

Rk
FEESsaSaa s an
i

WIDE-RANGE
AUDIO
OSCILLATOR

By R. C. Englefield

R1-R4 and the capacitors C1-C2, with the input
and output of the amplificr connected to the dia-
gonal points. By this means, both positive and
negative fecedback are applied to the amplifier.
The cireuit oscillates at the balance frequency of
the bridge. Thc negative feedback. through RIC1
and R2C2 determines the frequency, given by

1
2= &/ (CI. C2. RI. R2)

The positive feedback, through R3 and R4,
stabilises the levcl of the oscillation.

Since the input and output impedances of the
amplifier are not directly connected across the
arms of the frequency discriminating network, thc
amplifier characteristics have no cflect on the
oscillator frequency.

In order to stabilise the amplitude of the oscil-
lation with change of frequency, the attenuation
of the negative feedback network must be kept
constant, that is. the ratios R1/R2 and C1/C2 must
be constant. The frequency of the oscillation may
be adjusted by alteration of cither pair of these
components, and in this design, continuons
frequency variation is achieved by varying the
capacitances, different ranges being selected hy
variation of the resistances. A much higher degree

f

4
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RANGE SWITCH POSITIONS
A _.2D-200cA

o
0.720-200keA i

o
AVAAAAAA

A L) 3_3M
o, g SAT
O-1uf 20pF Do

H =

R3 230k
WrViY-4
R4 27x

By

iz

RO =S
wmE T c3—"7]

3 SO0pF  SCeF
L

XL R7 100K
R °8
o Ziok

J1
ouTPuT
WAVEFORM JACK
0 / —
INDICATOR LAMP ==

Fig. 2.—The complete practical circuit diagram.

of amplitode stability can be obtuined by subsii-
tuting o metal fitament lamp for the resistor R3.
‘I hus when the amplitude of the oscillation falls,
the positive teedbuck current decreases. so reduc-
ing the resistance of the lamp—this n turn
increases the positive feedback and compensates
for the original drop in amplitude.

The practical circuit

A complete bridge-stabilised circuit s shown
in Fig. 2. The first two stages aie bused on the
circuit of Fig. 1, with the addition of the 15W
240V lamp, 11, aad range switching. The tuning
cupacitor is a standurd two-gang capacitor wilh
trimmers, and the resistors KRI-R¥ are low tem-
perature-coctlicient types, though ordinary i1esis-

Rear view of the oscillator,

tors shonld prove sutisfactory in use. The range
resisturs are best mounted un a ceramic switch.

The output of the vscillator is fed to the gnid
of a cathode follower, und the output from the
unit is taken I'rom a shorting-type microphone
Juch. I the oscillator is reyuited to work into
load impedances lower than 20k, it will be neces-
sury to substmite a 25;4F capacitor n place of
CHL i excessive loss of voltage is 10 be avoided
ul very low I'requencies.

The power section is a cenventional tull-wave
circuil, and generous smmoothung arrangements are
nsed. with the rexult thut the hum level of the oiit-
putis less than 0-2per cent of the maximum VuLpul
voltage. Screened wire should be used tor ihe
wiring, of the heuters and panel lamp.

Construction

Constiietiohe is  simple  and
straightforward. The tuming capa-
¢itor 1s insulated from the chassig
with a sheet of Paxolin, and carries
the puinter; slow motion tuning is
cployed, a simple frictional drive
being easy ta mahe and pertectly
satisfactory.  The range switch g
mounted beneuwth the tuningcontrol,
and selects the following ranges: 20
to 200¢/s (A) 200 1o 2000¢/s (B) 2
ta 20ke/s (Cy 20 (o 200Kke/s (D),
Lhe range can be extended up 10
IMcu/s il necessany by nsing a 22k
resistor amd  u 680 resistor,
mounted on a lifth pole of the range
swileh. A continnously  variable
output control, the vulput socket,
the miain switch, and the indicator
Lutnp complete the punel items.

The scale is made from Perspex
sheet, mounted in front of the
pointer; the calibrations are drawn
in bncdian ok on the backh ot the
Perspex  this lype ol scale being
very durable, snd has the advantage
thut efroes can be corrected withs
oul Hace by removing the iub with
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Range Switch faid

» /flat to clarify wiring

% Com.

r
- -y
1

b S
—-Cc9

- e -
~,

September, 1967

Smoothing

Capacitors

A5
\“\‘ JV4
©/ 524G

Li

A E Mains Transformer @ Smoothing Chokes @/
. F 3 - Chassis dimensions Points marked MC denote earthing
y JAC. Mains 10°x 8°x 2° connections to ¢hassis
A Fig. 3.—The under- Output Perspex Tuning Pointer Indicator
chassis wiring Jad\ Seale ) Lamp
diagram, e\ S 4 on,
the finger-nail. The whole unit ist “b"’l = - : < ‘{bul
cbqtained in a case made from To C1l %: 12 E
perforated zinc. -
) . p |Tosav - A
Cadlibration ] G winding—"" .
) T on T1

An oscilloscope is essential for
the accurate calibration of the
irfstrument. Two  preliminary
adjustments are necessary: first,
feed the output of the oscillator
into the ’scope, and adjust R13
until a good sine-wave is obtained
—this circuit gives an exception-
ally low distortion, less than
O-5per cent at all frequencies.

Second, set the trimmers C3 and Stabilising
C4 to maximum capacity, and find Lamp
the 200c/s point in range A, using
the 50c/s mains supply as stan- z
dard; then adjust the trimmers a = . V.
" Saci3 228
& moothin
Fig. 4.—The above-chassls Qapacimfs

layout.

YT

RI13

Wavetorm ===

-
o

- HHEE

Mains
Transformer

Amplitude

Control
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By connecting (he ‘scope 1o display [issajous
figures, using SUc/s mains us stundard, ranges A
and B cun now be culibrauted: points should be
logged every 5¢/s in runge A, and every 50¢/s in
runge B. ‘Lo culibrate range C, set the internal
tinebase of the ‘scope to SU00¢/s, again using the
mains as standard, and log points every 500¢/s
throughout the range—it is recommended that the
sweep frequency be checked directly after each
calibration 1s tuken. Lissajous figures nay again
be used to cahibrate range D if a 100ke/s quartz
crystal standard or other ultra-stable oscillator is
avarlable, but i nol, points can be accurately
obrained by beating the harmonics of the oscil

The tuning drive mechanism,

N oo
y . N L NOSEN TN 4
. . . erspe = =
littke ut a time, keeping their  |° curgpo,‘\__ i /,/(/V el /ﬁs RS R o3
cupacities  about  equul, until L T ! IR S ~ ™
the 200¢/s paint is just at the P el T e e By ek
end of the runge. "Ihis wets the NN /(/ \\ T Ty T o e T N
high end ef ull four ranges, b Te L/ 7z T K.\ . \\N
_Hefore commencing the calibra- s / CONANE =l o PR R e R TSRS
tton proper, remove the Perspex e indals PaN\ el e T e T \\
: B 3 A ! S ' : e,
dial and constriet a logging BT / %! IR W e T
scule on the surfuce nearest (o Ny it / \ \\ R ..I‘ﬁt_-'f.:-
the pownter: this secale should o N 3 \ \\\1\ R e '.I'_'l'-\
huve a3 large a radins ay the L/ N \ N A '.I'-*nl = ".'5 N
length of the pointer will allow e s 8 = S L BN
wilt Xi/o N \ e NN | ;
A lurge profractor will sinphty QD =R e (OF] \:\ i \\E\‘:\\-\——Lhﬁ@.\
the drwvision of the ciicumference —— - - A
intw 180 puits. hut if this is oot @’j dicator Output
available, (hen  u scale  of =Y L amp Jack
divisions (say 256) may be con-
structed by continnous bitection CRCit T, ot chaseis beniid pane e e 3
of 4 30" —rhis 15 best drawn i
T . rQ Ln s O )
out on paper first. and then ) . _ i
transfeired to the Perspes, oY ) [nains Range Output ‘/ 3% 9
! Switcn Switen ~c Caontrol 5 |
Fig.-3.—The front panel, e - On . S : y Y o |
|
| i

lutor against the carrier waves of
broudeasting stations, especially in
the long-wave band.

‘The scale may now be removed,
und the dial culibrated directly in
terms ol frequency: lurther points
may be obtained if necessary by
gruphical meuns; if any marks are
misplaced, they cun easily be
corfected as explained,

‘I'he overall performance of this
instrurment is more than udequate

i for ordinary testing: the output is
i inherently stuble in frequency -and
i level, and the hum level and distor-
| tien ure especially  low.- These
§ :uﬁvantagg‘s more than offset the
N stight  disadvantage that range-
1 swilching is necessary (o cover the
andio spectium,

: ‘ ~ An underchassis view.
i .
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WANY amateurs have made up an R.F.

';sénerator and then found that the greatest
difficulty, often insuperable, has been accurate
calibration.

- Details will be given of methods of. calibration
-using - broadcast stations as standards, but it is
so simple to build a standard crystal oscillator
that it is proposed to deal with the construction
of a simple unit as part of this instrument.

The author housed the crystal check unit in
‘the same case as the other chassis, but it could
“Bbe kept separate and only plugged in or con-
‘nected when required. Valves from the variable
audio oscillator could be *“borrowed” for this,
but it is better to have two kept for use in the
‘unit alone.

To tag S on
Power Unit

September, 1961

How it works

The valve oscillator V6b (Fig. 27) functions on a
frequency of 100kc/s owing to the inductance and
self capacitance of L5 and the quartz crystal.
This latter is not *“tuned”, but will be accurate
enough at all temperatures for this purpose.

Valves V6a and V7a (Fig. 28) function as an-
other oscillator, a multi-vibrator (working at
10kc/s), but the frequency is very unstable and
therefore a synchronising signal is fed from the
crystal controlled oscillator. o

The actual frequency of 10kc/s is set by using
the pre-set variable resistance VR5 which corrects
for slight variations in component values, Switch
S11 is used to control this 10ke/s oscillator—when
S11 is “open ”, the oscillator is switched off. The
resistor R37a, which is wired across the switch,
is to ensure that some H.T. current is always

P

Totag S on

22932 R332 Power Unit
Ls! E?Ok 10k§§ oRE
= = utput
BO:OOSuF  OO08F,
Véb i p
Eccai { —— =<
Ls 1C26F 6, 5 SOpF
t o—'ll Op 2 =0 s =
-. ) / <
’ RO (T
Mz Totag2 on’
N RIC A Power Unit 8 A
5 > To ta
e 1 77 o . T > 17 o
Crystal 2 | HeaterSwitch < VRSS i ' l Bt
ZR3 ' 3 10kS R34 3 st Uit
ST 2" S e Bee
Oty z To tag 1,7 on b3 EE kEE Switch
1 Power Unit p N

Fig. 27.—The crystal oscillator circuit.

e -+ BUILDING CHASSIS No. 4—
THE CRYSTAL CHECK
OSCILLATOR

(Continued from page 306 of the
August issue)

By:E."V. King

THE P.W.
SIGNAL

GENERATOR

§

Fig. 28.—fhe c-In;uIt of -the multivibrator.

passing through the valves V6a and V6b—if the
valves were operated for long periods without
H.T., the cathodes' would become * poisoned”
and the circuit would no longer operate.

Switch S10 is used to switch on or off the
complete crystal check oscillator—Chassis 4. When
S10 is on, the 100kc/s oscillator will function.

The signals obtained are fed to V7b, a harmonic-
producing amiplifier (Fig. 30); the diode. helps
in this respect, too. If Si1 is on, 10kc/s signals

and harmonics are thus fed to the
output socket. When S11 is off,
the - 100kc/s signal from Véb goes
through C26, C25 and C27 and is
thus amplified in the same way.
The 100kc/s signal will thus be fed
through to V7b in addition to the
10kc/s signal from- the multi-
vibrator (V6a and V7z).

2

Mounting the Components

There is plenty of room in the
chassis and the layout is in no way
critical. Fig. 29 shows the wiring
for the 100ke/s crystal oscillator.
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Rotary toggle switches are used 'so that the fact
that Chassis 4 is a check unit is apparent from the
front, all other switches being of the lever toggle
type. Likewise the ~outpnt socket is at the back so
that it cannot be used in error for the R.F. or
audio”socket.

Make sure the tag strip does nol short to earth
and that the valveholders are correctly positioned
as in Fig, 2

Inductance. LS

This has an inductance (measured) of 11. imH
but is not critical.

A length of ‘ferrite rod (see the Componenm
List and Fig. 29) is covered with a layer of
Sellotape - and then 400 turns of 32s.w.g.
enamelled copper wire are wound on approxi-

PRACTICAL WIRELESS

1389

Note that tag § of the power unit is also uséd for
the audio oscillator, but this does not maftter as
the two units will not be used at the same time.

Take one side of the crystal (o earth and.the
other side to pin 2 of V6. Join:pin 2 to.pin 3
via R30 and connect C26 from pin 2 to the out-
put socket (temporarily only). From pin:3. take
R31 to earth and C23 also to earth. Note. there
are now three wires on pin 3,

Testing the Crystal Oscillator

Connect it to the power unit. Put_a milliam-
meter in the H.T. lead to tag 5. The cirrent taken
will be about 2mA if the uml is oscillating and
SmA it it is not oscillating.

While the unit is connected, withdraw the crystal

mately to the dimensions ot Fig. 29 where and the H.[. -current should alter from  the
distances *a” are in. and “b" are 2in. Wind- 4pproumate value of 2mA to about 8mA. If
- difficulty is  experienced and

510 Points marked MC Tarag? Totag s Qutput wiring is correct, try .mol<her

Heaver denote earthing connections o on sochet }l’alVe or suspect the wrong
Switcn 1o chassis Puwer Unit-— Power Unit  100xc/s  inductance for L5-—try putting
s 5 small  condensers  across it

= starting  with 100pF. If the

ECCBI-—_ crystal recommended is_ used

there will be no trouble. .
Now put the oscillator near

the long wave crystal transistor

or another receiver (page- 27,

LA

May ' issue). A -High pitched
& }\:’hl\lle 3r'lhiss (which may be
i u um-modulated)  should. be
Insutatoryy 5/161",'5 heard. 1t should also be pos-
il Farite  sible to rtune it slightly. : it
o e necessary, join the - outpit
[— i n terminal to the receiver's aerial
E}‘ terminal through a small’ con=

T ! denser (say. 50pF).

If a .good rains .receiver is
mSklg/s- available for long waves put the
$O0Ke/s : crystal oscillator near -to | it,

] ! with 6in. of wire connected to
100ke/s iCrystal Insuigting washer the output soéket. On nipihg
To tag 1,7-on Power Unit the long waves, a whistle, hiss,
Fig. 29.—The underchass:s winng of the crystal oscillator. .
a4 Totag 5 on
ings are pile- wound and musr all be in the same RISS Poweruig
direction. Buisa cement may be used to keep the kg .
windings in place. Check that the windings do T O%?F
not short to earth when mounted. Diage ,t #
1he. rgfl may hbe mou,me% in anyl' convenient S 28
manner. The author preterre to insulate it from Co6 A0pF -—-"--() Qutpes )
the - chassis. at the ends, but it worked quite satis- (timporgry) Vb ) Y
factorily uninsulated. \ ECCBI E;i_“
Wiring the Crystal Oscillator (Véb) Hr sl . A
The circuit is shown in Fig. 27 and the layout 1 sm==
and wiring in Fig. 29. Proceed as. follows: take lhput e,
pin 1 and the centre spigot of each: valve 1o - — 3 ; ,
earth, Join pins 4 and 5 of each valve: rand wire o by 2 - rTotag2
them wvia S10 to a tag (2) of the tag: smp which 3937 o 15 -on Power
is on top of the chissis. This tag strip.is fixed in 2 1115
2 .

a similar position 1o the strips on the other three
chassis—see Fig. 23 last month for example. Con-
nect the unit to the power pack tags 1 (or 2) and 7,
Plug in the valves and observe thut all he.uers light
correctly.

Now take one end of the coil to pin 1 of V6
and the ,other end'1o a tag (35) of -the. tag sirip.

’
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390
or hum, should be heard at the 200kc-/s mark (Light

Programme) and also at 300kc/s and 400kc/s. If the

receiver will tune to 100kc/s, a stronger signal will
be heard ‘there. If the output is connected via a
condenser to the aerial terminal, strong signals
will be heard as the receiver is tuned through the
100kc/s, 200ke/s, 300kc/s and 400kc/s points.

, The 100kc/s point is the .fundamental. It is
1[;ow proposed to increase the number of strong
armonics so that the receiver may pick them
up even on 25Mc/s. As it is now, the crystal
oscillator will check receiver calibrations on the
Igong Wave band and part of the Medium Wave
and.

The Harmonlc-producing Amplifier

The circuit is shown in Fig. 30 and the layout
and wiring in Fig. 31.

Proceed as follows: remove C26 from the out-
put socket and solder it to pin 2 of the other
valve (V7), and then wire pin 2 to earth via R37.
From pin 3 of this valve take R36 and C28 to
earth. To pin 1 connect the diode (do not shorten
the leads too much or allow them to become hot),
and wire the other end of the diode through R35
to tag S on the tag strip (for H.T. from the power

unit). Note that the red (+) end of the diode is -

connected to pin 1 of V7b and the black (~) end
to.R35. From pin 1 take C29 to the output socket.
Ffro\r(% the H.T. end of R35, wire R32 to pin 6
of .. . .

Testing the Amplifier

Connect 'phones to the output socket. Remove
V6 from its holder, plug in, switch on, etc., and
touch pin 2 of V7. A humming should be heard
in the ’phones. Replace V6 and repeat the pre-
viously described tests with receivers. Calibration

s

points will be found every.100kc/s up. to at least

> 810 Points macked MC. To tag 5 on
Heater denote earthing connections Power Unit
Switch to chassis

PRACTICAL WIRELESS
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COMPONENTS LIST
FOR CRYSTAL CHECK UNIT

Baking Tin (as for the other chassis)

Resistors:
R30 IM 1W R35 47k 1w
R31 1k W R36 1k iW
R32 and R33 10k IW R37 IM W

R34 5-6k-or 6-8k W
Condensers:

C23 0-1uF 200VvW

C24 and C25 0-005uF (5000pF) Mica
{(No other value is suitable—parallel
wiring of say [1000pF and 4000pF
condensers will give the required value)
10pF, mica or ceramic

C27 50pF, mica or ceramic

C28 0-1uF 200VvW

C29 0-01 uF 350VvW

Valve V6 and V1 Mullard ECC8I

Switch SII Rotary toggle type

Switch S10 Rotary toggle type

Diode Any germanium or silicon diode
(surplus)

Inductance LS About loz of 32s.w.g. enam-
elied copper wire and a %in. diameter
ferrite rod 5% or 5%in. long is required

Quartz Crystal Any 100kc|s crystal will suit,
the prototype uses a rather large
surplus type available from Henry’s
Radio. A holder is available also

Output Socket Normal co-axial type

4 or 4-way tag strip—two tags being earthed’
by fixing

Yariable Resistor YRS 10k, any type will suit.
Asurplus locking ring is useful to prevent

o this control from moving once it is set

Nuts, bolts, grommets, etc

R37a 470K W

C26

Output 100K/

and harmonics  Building the 10ke [s Multivibrator

The valve heaters for this
part of the circuit are already

e

----- Eg----_-----g?ff_____'\_\.l ] 3;

100ke/s Crystal EK\‘VR-E' jll |

"“—».,_\' :

At

——

Fig. 31.—The wiring of the harmonic-producing amplifier.

25Mc/s (i.e., even on the 16m band which is
considered adequate for this instrument). ‘Note
that most ordinary receivers aré’ only approxi-
mately aligned to the scale on the short-wave bands.

wired and tested. The circuit
can be seen in Fig. 28 and the
wiring, which has to be added
T to that already carried out
| (Figs. 29 and 31), can be seén
| 1™ Fig- 32. '
C Unsolder C26 from its tem-
porary connection on pin 2 of
V7. Join pins 8 of both valves
together. Connect pin 8 of V6
] to one side of Si1 and the other
side of S11 to earth. Take pin 8
of V6 temporarily direct to
earth. Take pin 7 of V6 to one
outer tag of VRS and also
through C25 (which must be of
the correct value) to pin 6 of
V7. Take pin 7 of V7 to earth
via R34 (this must also be of
the correct value). It will prob-
ably be easiest to earth pin 7
of V7 to the centre spigot or to pin 9. Join pin 7
of V7 also to pin 6 of V6 via C24 (again, this must
be of the correct value). From pin 6 of V6,
join R32 (positioned upright) to a similar
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resistor R33 (also upright) and .

H ; 3 S10 Point: ked MC. To tag 5 on Temporar
;t:]% J}g;g;n?snjo(?f] et(?etge Rt;vso w(}llieﬁ Efl‘*“g denmeo.ena?t?ii; R ~ Power Unit Output %

2 tc 10 chassis ! )

it leads off to tag 5 (H.T.). The | i
wire joining the three resistors .
is leftf“ in the air”,  The other
end of R33 is connected to pin
6 of V7. Syne:
Testing the Multivibrator |

Connect up to the power pack g

with a milliammeter in the

H.T. lead to tag 5. The current

should be about 10 to 12mA

with both the amplifier and

crystal oscillator working. W o
Connect to_the aerial socket of -

a receiver via a small condenser i

(10pt) (and via C27) to pin 6

of V7. Loud and numerous Csh

“swishes” will be heard in  1QhkeA—

many places on any waveband,  100h/s

the number of swishes being

controlled partly by VRS which

must not be turned to the

completely *“off” (e, shorting) position,

Synchronising the Multivibrator

-Condenser ‘C26 has already been connected to
pin- 2 of . V6. and is now not connected at the
other énd: solder this end to pin 7 of V6. The
100kc/s signal will now synchronise the multi-
vibrator.

Connect up as before to a receiver set to long
waves. Notice exactly where the 100kc/s points
were (they will be the loudest “whistles” or
“swishes”) and verify (hat “‘swishes”, previously
hun-existent, .are now heard in between the
100ke /s .points, Verify that the number can be
altered by means of VRS,

Setting the Multivibrator on 10kc/s

" Connect the unconnected end of C27 to pin 2
of, V7. Disconnect the earth lead from pin 8 of
Y6. The circuit is now as shown in Fig. 28.

-1t is vital that VRS control is correctly set—
ghess-work is not good enough. Place the unit
near to a selective receiver, and connect it to the
aerial socket via a low value condenser (only if
it -'proves - necessary).  Disconnect the normal
aerial. Switch to Long waves and, tune in the
Light Programme.. Switch S10 on.and Sil off.
Note very carefully (a piece of gummed paper on
the dial will help) the crystal calibrator point at
200ke¢/s and tune in the next one at 300ke/s and
mark it accurately. Now switch on S11 so that
the -multi-vibrator functions. -Count very carefully
the “swishes” between the two points already
marked. There should be nine (i.e. eleven counting
thé . two ‘main points). If the number is not. cor-
rect, move VRS slowly until you hear it lock to
anothér frequency (in the receiver, or, if your
hearing -is* good, from the vibrating valve elec-
trodes.in the vibrator). Repeat this until you are
sure. . Near the actual 100kc/s points, the hiss
or whistle may be so loud that it spreads.over
some of the dial and masks what might be another
“swish” or “whistle”. L

kmc .@I

100k /s Crystal

www.americanradiohistorv.com

on Power unit

Fig. 32.—The wiring of the multivibrator.

The remedy is to move the generator farther
away from the receiver so that the “swishes” are
not. 80 loud. - T

Finally, when VRS has been correctly set, there
should be nine smaller “swishes™ betweén'the twb
larger “swishes”™, If the receiver used is-not suffi-
ciently selective, then only seven smaller “swishe¥™
may be heard. The two which are nearest.the two
larger “swishes” may be hidden by them. How-
ever, it should be obvious that two are beirg
hidden because the spacing between the seven
smaller “swishes” will be regular, while the spac-
ing between the final smaller “swishes” and the
two larger “swishes’ will be noticeably -greater:
it will be obvious that there is space for-the two
“swishes” which are masked.’ -

When VRS is correctly set it is sealed; sealing
Wwax is suitable,

Checking Receiver Dials

The receiver dial may now be checked; approxi-
mately, using the 100kc/s points -(these are, how-
ever, exactly accurate), and then in detail with
the 10kc/s points throughout the whole range of
most ordinary receivers. The beginner, should
experiment in this direction to gain experience. .

(To be continued)

JOIN THE PRACTICAL GROUP-

PRACTICAL TELEVISION. ... v o .i/6
Every Month N . . . -
PRACTICAL MECHANICS ... . o . 176
Every Month
Devoted to Mechanics, Science and Invention

PRACTICAL MOTORIST cr ees oes 116’

Every Month

PRACTICAL HOUSEHOLDER .., .. I3
Every Month & ‘

¥
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Those Portables

OME time ago I mentioned the annoyance
S which was being caused by the transistor

type of portable and suggested that perhaps
legislation would have to be introduced to limit
the use of this latest weapon. Since then. I was
very relieved to see that a number of authorities
have taken steps to preserve the rights of the
majority of us who prefer quiet and peace. At
Lord’s cricket ground the use of the portable has
been banned, as well as on the sun-deck of the
pier at Southend. At least one other seaside re-
sort has a bye-law preventing the playing of
radio in the streets after a certain hour and one
visitor who was walking along with his radio
playing was fined. )

These little sets are wonderful, if properly used,
but now one sees them, in my view, being abused.
On an underground train recently, one gentleman
was tinkering with one and when he got out at my
local station (which was above ground) he slipped
it in a.small cloth shopping bag, still playing, and
his taste in music was inflicted on all the passen-
gers, and presumably also on the pedestrians in
every street through which he passed. The recent
spate of cricket and tennis relays has brought un-
told misery to many and I do feel very strongly
about these receivers, and think that the type with
a plug-in earpiece deserves wider use. as then
others do not have to listen. It is surely a very
selfish attitude to use these loudspeaker portables
4m-such a way that others can hear them. and I
feel sure that their continued use to the annoy-
ance of others will cause so many complaints that
‘gventually they will be banned from public places,
or at least a limit will be put on the volume of
sound which may be used. This, of course. brings
in the problem of our old friend the decibel.
When a standard such as this is adopted, some
measuring device must be employed and users of
road breaking apparatus and others who may fall
foul of the law may plead that the volume was
not excessive whilst those who object contradict
this, so without a reliable yardstick, legal actions
will not be possible. Perhaps the Noise Abate-
ment people will produce some instrument which
may be legalised as a measurer of noise, and re-
ceive police sanction. so that those who wish to
complain will be able to do so with every chance
of being upheld in their complaint.

Speed Detectors

The talk of noise measurers, brings to mind the
speeding car detector, and it seems that our lives

THERMION

are being rather filled with modern scientific
apparatus to the exclusion of our own senses and
abilities. The modern calculating machine, the
instant photo copier and similar devices are now
commonplace. and whilst there is little doubt that
they do improve efficiency by speeding up the re-
sult, the human endeavour is ousted and I won-
der whether this is all to the good. We shall nat
need the clever mathematician in future years, as
the calculator will take his place, and the efficient
typist will be pushed out by the electrical type-
writer, complete with automatic gadgets, whilst
the skilled photographer who is now called upon
to make accurate copies of documents, etc., will
be replaced by the * copier .

Amateur Satisfaction

My postbag contains letters on a multitude of
subjects, but it is surprising how many deal with
the radio of earlier days. As one who saw radio
commence its entry into the world, I do agree
with a correspondent who wonders whether the
modern amateur gets as much satisfaction from
modern equipment. He sends me a neat pile of
leaflets which he found amongst some gear at
home and sends them for my inspection. He
says

“From my point of view, the list of the
Northampton Plating Co. was of particular in-
terest, as 1 remember that it was one of those
sources of components at a price low enough for
me to afford, being a schoolboy at that time.
Their S.L.F. variable condensers at 3s 11d were
well made and smooth in use. one of them was
surviving until some ten years ago when it was
passed on to some local Scouts with other items
for further use. It was still quite free of wear
or shake. Incidentally S.L.F. type single con-
densers do not secem to be very easily obtainable
nowadays, which is a plty in view of the num-
ber of circuits appearing for small receivers and
alignment oscillators in amateur publications.
Most condensers offered at ‘*‘popular™ prices
seem to be either S.L.C. or law types, and twin
gang at that.

“The dull emitter valves advertised by the
Plating Co. were also quite good for their time,
although the two 1 purchased had a greater ten-
dency to microphony than the Mullard and Cos-
sor products.

“ Still, one sometimes wonders whether the pre-
sent day schoolboy, with a range of components
available at relatively low price, gets quite the
same gratification as my generation did at res
ceiving Schenectady on a crystal and cats-
whisker.”

Yes, I wonder whether the same degree of
satisfaction is experienced, especially by those
who received tuition in radio at school and there-
fore regard it not so much as a mystery but as an
accepted thing—like the essential services to be
found in the home?
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BRAND NEW AM/FM (V.H.F.) RADIOGRAM CHASSIS AT £14 (Carriage Paid)

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

Chassis size 16 x 61 x 54in. high, New manufacture, 12 mtha, zmu‘a.nt.ee.
Lnal 144 x 4in. in black and gold.

Flek-up. Extension Speaker. A

push buttons—OFF L.W., M.W.,
With all valves and O.P. Trans
Covers 1, 1,900 M. 200-500 M. ; 88-98

Volves HZ80 rect. BCHS1, BIFEY, BABCED, BT84,

Speaker and Cabinet, to it chassis (table model) 47/8 (post 3/6).
10 x 6in. ELLIPTICAL SPEAKER,
TER MS:—(Chassis) £56 down and 5 Mom,hjy Payments of £8, or. with
Cabinet and Speaker £5.10.0 down and 6 Monthiy Payments of 22,
T)I]us chassis is an ideal partner for the radiogram cabinet appearing on
this page.

E., hd Dipole bockets Flve ‘“‘plano*
.M. and (ram, ane and tested.
ormer. Tone Control

. 20/-, to purchasers of thia chassis.

THE “CABY"” TEST METERS

Prices include Test FProas, Batleries.
Lastruction Buuk, Also measure dB,
Accuracy: A.C., 3 per cent, D,C., 2 per cent,

a0 £4.17.6 & £6.10.0

A.10—2K ohms/v. on A.C. and D.C. volts
(10, 50, 250, 500 ana 1000 v.); 10K and IM
ohrs, + A, 25 mA and 250 mA D.C. Bize;
5 x 3 x lﬂn. Welgbt 17 oz.
B-20—10K ohms/v. on 0.5 v. and 25 v,
4K ohmsjv. on 10, 50, 25 0 500 and 1000 v,
A.C.and 1.C. Resistance, 2K, 200K, 2 M and
’UM uhms. D.C. current, 10 microA
25 mA, 25 mA, 250 mA. Size: 5§ x 3} x 2:in. Welght 24 oz.

TAPE RECORDER FOR ONLY £17.17.0 Qo0rcarr)

A QUALITY ARTICLE.
valves EZ80, ECC83, ECLB82,
DM70. Acos Crystal “mike".
850i1. Tape and extra spool,
giin.fsec, Mike und Radio
inputs;  Vol, onfoff tune.
Ext. L.8. and Monitor. Fast
forward and reverse. Cannot
Le accidentally erased. MaglL
Eye lodicatur. 6 4in,
SpeaKer. Cabinet 14 x ll& x7in
Supplied  completely  built
and in cabinet.

B.8.R. "MONARDECK” TAPE DECK SINGLE SPEED. Our
price only £7.2.6 (5/6 carr.). 650 [t. Hrat €rade tape 5iin. plastic
spool, 16/, post 1/

3-VALVE AMPLIFIER (INC.
REC1.). 4 watls. Valves ECCH3,
ELB4, and EZ80: Controls, volume,
kbass and treble. Onfoff switch.
Overall size 10t x 4 X 51n. over valve,
Mains and O.P, trans, and 7 X 4in,
elliptical speaker. Nol suitable
1or wicrophone input. A.C, only

2/' P. &P, /-

ISUPERB CONTEMPORARY
! | CABINET

Fitted with 3 sliding doors providing
room for KRadlo, Autochanger, 4
speakers, and record storage.

| Takee our AM/FM (V.H.F.) radiogram
chassis at £14,

price 15 Gns.

Free delivery in London area.

SAVE 10/~ Swiss made Unic Shaver operating from 1.5 v. bat-
tecy, usual price 59/8. Our price 50/ with battery. Takes U2
battery, Not a Loy, but a shaver (carr. paid).

COLLARO STUDIO TAPE TRANMCRIPTOR. 3 MOTORS,
4 SPEED. Fush Buttons. £10.17.6 (10/- carr.) incl. spool.

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 EF91),
2 dlodes. Cheap Toom dipole, 1U/-,
300 onm twin feeder, or co-axial canle,
6d.

SFLF-POWERED VHF TUNER

CHASSIS, Covering 88-85 Muois,
Muuard permeabliity Tuner, Dins.
104 X 4¢ X 5in. high. ECCS5, EF9l,
EF91 and 2 diodes. Metal Rectifier,
Mains transtormer, Fully wired
and tested. Only £7.14.0 (carr. pd.).
Room dipole 10/-. 300 ohm twin
teeder. yd, Tuner without
power  pack £6 14.0 (carr. pa.).

STEREO AMPLIFIER !‘.4150

Brand new. 200-250 A,C.
Tone and volumne controls
eacn channel, K780; ECCB3;
and 2—EL#84; giving 2 x 4W,
Slze 12 x 3 X 3t ins. O.P,
Trans. for 2-3Q speaker.
Separate on/off switch to
allow balancing to remain
set. Monaural push/pull
an‘mliﬁer glving BW same
price.

@3/-p. & p)

Write tor demils of printed circuit 6-transistor chassis, new,
working order, x 23in, with ferrite aeriai, diai and 6 x 4in,
speaker. M. and L W. ONLY £7.10.0 (4/- post).

BATTERY ELIMINATOR. For 4 Low Consumption Valves
(96 range). Y0 v, 15 mA, and 1.4 v. 125 mA, 42/6 (2/6 post.). 200-250 v,
A.C. Size 51 x 3¢ £ 2in. Also tor 250 mA, 1.4 v, and 90 v, 16 WA st
same price,

AUIUMATIC RECORD CHANGERS., ALL ¢-SPEED WITH
TURN-OVER CRYSTAL CARTRIDGE (carr, 5/-"extra). B.8

U A8, £6.10.0; UAS stereo, £7.5.0: latest UA14, £7.10.0, Motor buud
to it changer 3/6.

COMPLETE V.H.F./A.M. .RADlO FOR £12.10.0

(carr, pald)

Brand new set, in superb walnut
cabinet (size 19 x-8% x 14din. high).

16-49 M.,
and 200-£00 M., Mains Lrans. 200-250
v. with 2 tappings. Ferrite rod
aerial tor A M. Controls: voluine oL/
off, tone, tuning, w/change. Gram
and ext. speaker position provided.
Valves 12AT7, 12AH8, 6BJ6, EABCBO,
6BWS and metal rectifier. Fully

guaranteed.
Today's Value £20. G
GRAMOPHONE
AMPLIFIER
With 5in. SPEAKER.

Baffle 124 x 61n. EZ40 and
b . Tone and Volume.
On/Oft  switch. Two
vy to play.
Usetul for Stereo. ONLY
57/~ pust 3/-.

TWO-TONE BROWN RECORD PLAYER CABINET (With
Motor Board for Autochanger) and Gramophone Amplifier to fiv
Cabinet for £5.5.0 (5~ carr).. Size 17 x 15 x 8¢in. Brand New.
BSR UAS8 autochanger to Iit. £6. 10.0 (extra carriage 2/6)

GERMAN MADE F.MM. FRONT END with ECC85 valve, Capa-
city tuned with reduction gear. Covers 88-98 Mc/s. 44 x 3 x 3tin.
over valve. New. price 22/8 (2/6 post). Clrcult 2/6.

Send 6d. (starnps will do) for 20 p. illustrated car.alogue. All New
(Gooas. Delivered by retura. Terms :—One third down and balance
plus 12/6 in four equal monthly payments. Postage with down
payment (C.0.D. 2/- extra).
ALL TEMS GL ARANITEED 12 ‘HONTHS—
V.A, VALVES 3 MONTH
SEE SPECIAL TERMS FOR AM. IF‘ M CHASSIS.

' ir\llﬁ'l lNl* IRAIIE cAMP ROAD, FARNBOROUGH, HANTS.

Tel.

Als0 at 297 New Hoad, Portsmouth, Hanis, and 36 Stokes Croft, Hristol 1. Tel. 270y

Farnporough closed Saturdav,

Portsmonth and Bristol closed YWednesday.

Posted Orders to Farnhorough Pleaae
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MA x[,~Ql F. TRANSFORMERS

IFT. 11/465 Kc/s and 1.8 Me/s.
Miniature IF T'ransformers for 465 Kc{s or 1.6 Mc/s giving
excellent_performance at low cost. Coils are litz wound and
permeability tuned with high-grade iron dust cores and silver
mica condensers. Screemng can 1§in. x {fiin. sq. PRICE 6/6.
FT. 11/10.7 Mc/s.
Nominal frequenc; 10 7 Mc/s. For IF stages of F.M. receivers
and converters. The Q of each winding is 90 and the coupling
critical. Construction mixd dime;llsaons as above. PRICE 6/6,

As above but with secondary tap ‘for limiter input circuits.

PRICE 6/6.
IFT. 6A and B 465 Kc/s or 1.8 IFT. 12/85 Kc/s.
Mc/s. A narrow band 85 Kc/s
A superior IF Transformer for use IEI T s foimer fortaee
in high quality receivers and tuners. in double superhet com- <B4
Permeability tuned, litz wound coils ihleationcl it e e ; s e
high- grade iron dust cores am:l The overall response of Price 6/6
silver mlc‘aj cgm}ensers.l Termé""" one transformer is approx. 3.5 Kc/s at — 6db.
t;ﬁ“ 1‘5 g‘a g: y !0‘“ coloured flex- Dynamic resistance 500,000 ohms. Wound on a
; 6§ Igg,: D dorlfg;\nt yxzu%pgg:?:u: polystyrenc former with iron dust core tuning and
for increased selectivity at 1.6 Mc/s. :g:’;z’;:"ca condensers. Screening can 2¢in. X 1{in.
IFT. 6A has all leads brought out : PRICE 16/-
lll_l ml at the bottom while IFT. 6B has a i
T top screened grid lead Screemng
<116 SQUARE—= canBQEin. X 14in. ‘
Price A, 9/~ PRICE: TYP 'A‘ 9/-. PRICE: ALL IF. TRANSFORMERS ARE ALIGNED
B, /4 TYPR ‘B, 9/4. , BEFORE LEAVING THE WORKS
GENERAL CATALOGUE covering full range of components, send 1/4 in stamps. PLEASE SEND S.A.E. WITH ALL
ENQUIRIES.

DENCO (CLACTON) LTD. Dept. (P.W.) 3579 Old Rd., Clacton-on-Sea, Essex

Stop Press: MULLARD “TWIN THREE-THREE” STEREO AMPLIFIER. Punched Aluminium Chassis and Ham-
mered Gold printed front Panel 25/9d.

~ EXPRESS ELECTRONICS i
ROSEDENE LABORATORIES SPECIAL FOR THE HAMS

KINGSWOOD WAY, SELSDON, SURREY RADIO STATION

NEW TESTED AND GUARANTEED
VALVES FOR THREE MONTHS

101 yagBas 77 9o DRV TGRALE: o8 bOLEY 7. [Hustrated
104 8/-]68[-}6 - |8 4/- | Dr96 sf—m‘u 9/-|PCL8S /-
B 8/-[8BHE  §/9 Toaas 10/-|DHTS  7/8{kFs0  8/-|PL81 128
w jiE MR W, G e
- 2A /- 3 1 q .
1600 afslanse 1078|124 X7 216 |DILISO 1 gelmma  s8)b LR 7 % 'f‘\iCh detachable bit
114 (] 412 8/6|DKIL EL41 H i
161 8/-6BW7  7- 12BH7 10 S DRos  JOIELSs  7r|mio 118 soldering instrument
1Ple. 7/6/6010  9/- 12KS8GT1l/- [DKD6  8/-[EM84 10/-|U2s 9/ List No. 70
L el 4 laiTTODIbG  Telvss welum e
6/~ |6F 12 - |16A3 6 N . o
W SibEbe dmtho gebist sEv wpvd | Combined Protective Lot
76 (6.7 16 [25L BY1 - |BZ i i sion
1US.  6/-|6K7G  bB/6 [26Z4G  9/- |KBC4L 10/-|EZ30  5/6| UCH42 /6 i per/Abrasion Pa
304 B8/-6KSG  6/-|SO0C1  6/9 [EBFS0 8/6(E/Bl  6/8[UF4l 8/ and Solder Reel
sS85 © 7/6/6Q7GT B8/6[30L1 7/ |ROCKl 6/-|[KT38C 9/6/UL4L  8/6 List No. 700
SYL_  7/8l63LTGT 6. SSLAGT 9. [ECCE:  B/-|KT88 11/6/UY4l  2/8 .
BUAG  7/8(8BNTQT 8/- 35 8/6 [ECCA3 7/8|N17  3/6|Wis  6/6
SYSQT 4/6(6Vea  7/6 ST s/- ECC8  T/GNIE - Bl w142 8/8
HE gL, MUK dteas wine i,
A R I- ¥ X -
6AL5>  4/-[6X5GT & |ECil42 0/-|POCBY /9| X100 D) Apply SALES & SERVICE
6AMS 4/ 7B7 'y Baro 7/6 [RCHB1 10/-(PCF80 89| 477 4.
6ATS  6/-17C5 76 \DAF98  8/- |iSCL30 slalForss AolzD17 708
Coax. Super quality #a., 6d.  yd. Plugs, 9d. Sookets. 6d. DC O L
VOLUME oonréugz.% MIDGET sxznldz LONG SPINDLES, D, dl: Gwitah inmmmﬁ r
4f- Less sawitch, 2f aluer 1 to 2] DA, v. Holders eens
9d., Oontact Cooied Rectifiers 250v. 60 u';A Ie/'g 86mA, 8/6, ( Regd.Trads Mark)
MATCHED PAIRS
s oy SN B r s g o ||| SRUOED, ROAD
lor above 5Q & n. peakers 303 er's
“Belhurst™ 12in. 150 ISWT%/‘O; AvP "/ﬂv IE’m Stereo Modei £7.7.0. CLAP HAM H lGH ST- British- & Foreim
SETS ALVES i
DE91, DFOL DAFOL, DL92 or DLUs1..19/6  ECHés, EF41. BBCAL LONDON, S.W.4 Patents. Registared
DK96, DF96, DAF95, DL96G 27/8 32,40 716 esigns, etc,
l% };l' l‘.,‘;”;;“m ‘3va Telephones: Telegrams:
1RS5, 1T4, s . 0! O00 mayoC,
Postage and packinug ;d MACaulay 3272-3101 “SOLJOINT LONDON"
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Transistorised |

VI

ALL TRANSISTOR PORTABLE RECEIVER

Designed by D. R. Bowman

f7HE design of the receiver described here is
admittedly a by-product in the development of a
fully-transistorised television receiver. Before the

latter can be presented, a number of serious
problems remain to be solved: but the radio-
Irequency and intermediate-frequency  stages

proved vely amenable to normal transistor design
procedure, and it was therefure decided to make
the few necessury modifications o offer a fully
teansistorised VHE (eceiver. Work with this will
afford valuable experience o the constructor, as
it did to the writer.

“heowas reatised from the outset-that the produc-
tion of - receiver ot the too-usnal miniature type
would  result ant the  also " tuo-usaal Y nnny
teceplion, and this wounld do far less than justice
both 10 the excellent and interference-tree VHE
transmissions and (o the present-day high quality
transistors. Provision has theretore been made for
class AB audio output up to IW, and for reason-
able reproduction of bass trequencies, a minimum

Su perhet

size of cabinet had 1o be specified. The receiver
15 certainly guite porlable, as it weighs only a few
pudnds, but is not in the vest-pocket cluss.

Sensitivity is of the same order as the usual hind
ol domestic F.M. mains-operated receiver. An
acrial signal ol 54V gives a power output of 50mW
with the prototype receiver. "1 he normal spread of
transistor parameters may cause this to ‘vary
appreciably—perhaps from 3 to 20.V-but this
will be found quite adequate in practice. Signals
of 200mV cun be handled. but where such'a strong
signal is obtainable, u very sketchy aeriul can be
used, und doubtless will be used, by many con-
structors. An outside aeriul, 20ft high, consisting
ol a plain dipole, will ensure reception at
distances of 100 miles or more from thé trans-
mitler, )

In the protatype receiver, printed-circuit cons
structiun has been employed.. The circuit will be
found readily aduptable however for those who
wish 1o use a normal chassis, but the use.of copper-
clad  tumunate is recormmended for its case of
working and its good electrical properties—no
difficulty will be experienced in the ctching process.

Fig. | shows the circuit diagram.. This, it will
be seen, denotes a " line-up ”’ of nine transistors;
an R.b.amplifying stage, self-oscilating frequency-
changer, three I.F. stages, ratio .detector, audio pres
amplitier, driver and push-pull output stageés.
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The R.F. Stage

The R.F. stage consists of a Mullard OCI171,
operating in the grounded-base configuration. The
real part of the emitter input impedance under the
conditions of the circuit, is about 120¢2. The aerial
is therefore connected direct to the emitter through
the usual coaxial cable of nominal impedance 8002
This provides a very reasonable match. If, how
ever, a length of wire is used for portable opera-
tion, best results are obtained. by plugging a 42in.
length into the centre connection of the coaxial
input socket. It will be remembered that a single
33in. length will present an impedance of about

401 to the emitter, and the extra length is required
for a betier match. .

The input is of course not aperiodic, as
might be supposed: the input tuned circuit is
in fact the aerial. As long as its Q is about 12
or less, the sensitivity drop at the edges of the
VHF band will be less than 6dB. The aerial
should therefore ideally consist of a dipole using
copper or aluminium tubing of 4in. diameter.
However, the writer uses a picture-rail aerial
consisting of two 33in. lengths of 14s.w.g. copper
wire, with good reception of the * local” station
(56 miies away).

The R.F. OC171 operates at a collector current
of about 1'4mA. A higher current gives negligible
increase of gain and a noticeable rise in noise-level.
A capacitor connected between emitter and base,

of value 20pF, may require some comment. The
purpose of this is to bring the collector feed-back
current more into phase with the aerial current,
and results in a measure of positive feedback,
increasing R.F. gain by 3 to 4dB. It may be pos-

September, 1961

The collector circuit is tuned partly by a fixed
capacitance of negative temperature coefticient and
partly by a variable capacitor in series with an-
other capacitor of negative temperature coetficient.
The collector transformer is so designed that the
secondary winding matches the input impedance of
the frequency-changer transistor.

The Frequency-Changer

The frequency-changer, another OC171, is also
operated 1n the grounded-base configuration,
current from the R.F. stage being introduced by
including the secondary of the inter-stage trans-
former in the emitter circuit. As this is a self-
oscillating frequency-changer, and feedback from
the coilector is arranged by capacitive coupling, it
is necessary to include a resistor of about 100(} in
the emitter circuit also. This causes some reduction
in the signal injected, but the effect is small. The
oscillating circuit 1s tuned partly by a pre-set
capacitor, and partly by a wvariable capacitor
ganged with the R.F. inter-stage tuning capacitor.
Both are in series with a fixed capactor of negative
temperature coefticient which also does duty as
the fixed capacitor of the LF. transformer in the
collector circuit.

The use of negative temperature coefficient
capacitors in the R.F. and F.C. circuits is not—as
with valve operated equipment—to correct for
warming-up drift. In the transistor receiver their
function is to correct for changes in ambient
temperature. and conditions are much less critical.
If the user does not object to re-tuning as the room
temperature changes, silver-mica capacitors can be
used instead.

AERIAL
I:lPUT

cs Pt J f
. 2pF /gﬂ =Ré
E < :5§ | 10K ]
‘Poiu | i - cio 'S

c2
2-25pF | 15k

+VE LINE

Fig. la.—The input and I.F. stages of the circuit.

sible to increase this capacitor to a value of 25pF,
but in the prototype receiver such an increase
caused the R.F. stage to oscillate when the col-
lector circuit was tuned to 95Mc/s or higher
frequency. By the same token, with certain tran-
sistors, it may be necessary to reduce its value to
15pF or even 10pF.

The Intermediate-Frequency Amplifier

It was realised that many constructors would be
unwilling to undertake the construction of a
receiver in which the setting-up and alignment
would require a valve voltmeter or oscilloscope. In
this circuit, adjustable coupling has been avoided
wherever possible, and the LF. transformers have
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been arranged for fixed capacitive coupling be-
tween primary and secondary, with non-critical
spacing between. windings. The only variable
coupling is in the collector circuit of the last L.F.
stage, where a simple drill enables the precise con-
ditions to be reached, using a meter, or * near-
enough ” conditions by ear.

Mullard transistors, type OC170, are employed in
the 1.F. stages. Two pairs of coupled circuits are
used between the first and second L.F. stages and
between the second and third. Coupling is “critical”,
and the dynamic impedance of primary and
secondary have been calculated to give the band-
width needed. For exact bandwidth the trans-
formers should be tuned by 160pF capacitors; but
180 pF capacitors are here specified because the
inevitable slight inaccuracies in practical alignment,
result in a very slightly * stagger-tuned * amplifier,
which still has the correct bandwidth.

The last I.F. stage, which drives the ratio
detector, requires tighter coupling than critical, and
coupling of approximately 1-5 critical is used. The
intermediate frequency is 10-7Mc/s nominally,
though the constructor may prefer to vary this a
little one way or the other to avoid a powerful
local short-wave transmitter.

The Ratio Detector

The use of a ratio detcctor was decided upon
because of its simplicity and its ability to deal
with small signals effectively. Because of this
latter consideration, AGC has not been provided

and its absence has not been acutely felt. The
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Neutralisation

As the transistor may be regarded for some
purposes as a triode with the grid operated in the
positive region, it will be understood that at the
intermediate  frequency concerned, 10-7Mc/s,
neutralisation of the collector-base feedback will
be needed. By suitable design of the I.F. trans-
formers, fixed non-critical capacmve neutralisation
can be achieved. In fact, this circuit possesses very
slight over—neutralisation, and with certain tran-
sistors the 5pF neutralising capacitors may need
reduction to 3-3pF if L.F. instability is experienced.
If desired, the addition of small resistors (about
47Q) in series with the neutralising capacitors will
improve stability and gain. This process, known as
unilateralisation, enables wanted and unwanted
feedback to cancel each other out exactly in
magnitude and phase. However, this is a refine-
ment found not to be necessary in practice,—
although the purist may prefer to include it in
his receiver.

The Audio Amplifier

No claim is made that the audio amplifier is
original. In fact it is almost identical with the
Mullard .1W amplifier, described in * Reference
Manual of Transistor Circuits ” (first edition, 1960).
There seemed to be no point in gilding the lily.
However, with the transformers specified, cross~
over distortion at low signal levels was more
noticeable than might be desired, and a slight
increase in output quiescent current has been
arranged to overcome this.

YYD "0
v —VE LINE . e £32100 €45 b P}
AL jagaganc
= =
S
w [
ad7k =
A E 2R3?
3 a2k
> R273 PUSH-PULL 2 PUSH-PULL,
€37 47k DRIVER = QUTPUT
epF TRANSFORMER TRANSFORMER
T8 T7
RS
47k
c39
8pF
AAAAAA
wi——1il
#5k
R4O LS
1F 6 (XB102) 1S SUBSTITUTED 1000
BY OC7$ FOR EXTRA AUDIO Jd
GAIN R28 (47K MAY NEED 2 ,
TO BE INCREASED TO 56k - 2
(£ =2
SO0pF C40 = P
=03 = 3
H IR 2R3
40 330
z__ FVEUNE I 22 e

e

Fig. 1b.—The detector and audio stages of the circuit.

ratio detector is of conventional design. Diodes

'supplied in a matched pair (OA79) avoid the

need for ad]ustab]e resistances in  series.
Amplitude limiting is improved by the stabilisa-
tion of only about 90per cent of the developed
voltage, and this is arrived at by the inclusion
of small fixed resistors in series with the diodes.
The normal de-emphasis (in this case, 45usec)
is provided.

\

Very thorough decoupling has been found
essential in the audio section of the receiver. This
is hardly surprising, since approximately 70dB
audio gain is obtained. Layout however is not
critical. The inevitable increase in battery resis-
tance during discharge causes no instability, and as
much as 300Q has been put in series with the
battery without causing trouble.

(To be continued)
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A-_Pr‘e-wired -
Valveholder
Extension

A SPACE SAVING MODIFICATION
By D. J. Gill

9/4 READER’S letter in the Fehruary issue,

on the subject " FExtension of Valveholders,”
tempts me to submit this simple and effective
solution, which 1 adopted some years ago.

This sunple method not only climinates the
cumbersome tagboard, thus enabling the amatenr
tn reduce -the _overall size of the unit uynder
cnnstwcﬁnn.'n‘r take-advantage of the space saved
to accommodate bhetter his other components, byt
‘it has the added advantage of allowing each
valveholder and its associated components tn he
wired and- checked as a separate suh-unit before
the valveholders .are mounted on the chassis. as
will he seen, Added to this is the advantage of
being able to wire all valveholdsrs while they are
on_a clear_ bench with every component readily
accessible, as opposed to having to probe info

brill 6BA clear

Tap 6BA dBA pyt
No 33 drill . soldered to
No. 25 drill for 4BA one end
r e - S -
30 —[, "
74 o 1
i ‘e D 0

L
=]
/'-QE-_‘?
OBA screw with
head removed

Orifl 9 holes to
“suit-eyelets

Die OBA

Fig. 1. (left)—The dimensions of the Paxolin disc.

Fig. 2. (right)—Two suitable extension pillars.

hidden corners with a soldering iren, sometimes
at the expense of wiring, or other components,
only to finish up with a doubtful connection.

Reference to the diagrams will show that the
only tools required are a couple of taps and dies,
hut even these are not ahsolutely necessary. Fig. 1
shows: the type of disc used by the writer, but the
shape 1s optional, and end cheeks from discarded
cnil formers, or any other thin Paxolin or Bakelite
will serve equally well. The dimensions for Fig. |
can alsa be left to the reader, though those shown
have been found to be more than adequate to
accommodate all the components associated with
any valve. When the size and shape has been
decided. they can be drilled in batches of about six
at a time as shown.
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The extension pillar, Fig. 2, can be.made from
brass, dural. or one of the many thin rods or
tubing easily obtained. For those whose kit does
not. include taps or dies, this pillar can be ‘made
cqually well from a OB.A. Ilin. long screw, in
the case of a nine pin valveholder. For a seven pin
valveholder, the procedure is the same but the
screw is 2B.A.

6BA screw

L S L s A LI ST AL

—y

V'I Paxolin or bakelite dise

fa———— _Extension pillar or
OBA screw

Valveholder with centre
spigot removed

Fig. 3.—The simple construction of the extension.

The head of the screw is removed and a 6BA,
nr AB, A, nut soldered on one end of the screw.
‘The thread is then hied off ahont a }in. at the
ather end. This will leave the screw a tight push-
fit into the centre of the valveholder,

Fig. 3 shows the nnit jeady for assembly, and
needs no explanation further than to say that tha

£

Wiring to other
components

¥

Chassis

4

Valveholder skirt

If used 15 T
: 9

detached

Fig. 4.—The valveholder extension in use.

top disc can he left off until all the components
have been soldered to the valveholder pins,

When all components have been soldered to th:
valveholders, the free ends are slipped through the
eyelets and the outgoing leads with them, the disc
having been screwed in position. The reason for
putting the outgoing wires in at this stage is that
il is easier to put two or three wires if necessary
through an eyelet before soldering, although there
is nothing against making small loops in the
component wires .after they have been passed
through the eyelets, and taking the wiring from
these.

www.americanradiohistorv.com


www.americanradiohistory.com

September, 1961

PRACTICAL WIRELESS

399

Record-player and

Radiogram Faults

CAUSES AND CURES OF NOISE DISTORTION,

WRONG SPEED, ETC.

KADIOGRAMS can suffer from a number of
troubles in addition to the usual radio receiver
faults with symptoms peculiar to themselves. These
defects are generally either pick-up faults or turn-
table faults.

Pick-up Faults—Hum

Hum is more pronounced ofn radiograms,
when present because of the larger speakers fitted
and the extra attention given to the audio circuit
by the designer to increase bass response. The
larger bafflg area for the speaker also accentuates
this. Never attempt to clear hum troubles on a
gram chassis without the accompanying speaker
connected and fitted in its' cabinet. If this is not
possible, then make sure that the bench speaker
used is well baffled, because a low-level hum which
is tolerable on a small speaker turns out to be
overpowering when the chassis is fitted back in
its cabinet.

Hum that occurs when the gram is switched to
records, and is unaffected by the volume control,
is residual and is introduced in the circuit after the
volume control. Deteriorating smoothing capa-
citors and partial heater to cathode leaks in
following audio valves are the most likely reasons.

No sound
(connection wires
fray and break
as (éartridqe
is twisted)

Distorted output
(stylus gets lodged here)

Counterweight sprin
(adjusts stylt?s prepssugz) —

Tangled connections

& l
(causes intermittent sound) =t (

L. E. Higgs

_ Variation in hum level when the pick-up or
motor board are handled denotes incorrect earth--
ing. Check the earth connections under the board
but do not add extra earths to chassis in the case
of A.C./D.C. grams or the motor board might
become live to mains. Some A.C./D.C. grams give
less hum with the mains plug a certain way round
in the supply socket (taking the chassis to neutral).

Pick-up Faults (Fig. 1)

Distortion on gram only, can be caused by the
stylus or by the pick-up crystal itself. The stylus
can be checked on rotating cartridges by reversing
to the other stylus; if this gives undistorted results
(on the correct speed record). then the other stylus
is proved defective. In any case, it pays to replace
worn styli before evidence of wear is audible. Sece
that the stylus is properly located on the crystal
transmission pad. Too often, through mishandling
and heavy set-down on auto-changers, the stylus
becomes dislodged and is found jammed between
the cartridge side and pad (see Fig. 1). Debris
pic.ed up as dust should be cleaned periodically
from the stylus.

Cracked Crystals
Good reproduction on radio but weak distorted

070 E“ 1 0 E

Lateral bearin:
stiffness cause:
groove Jumplpg)

Fig. I.—Typical faults which may develop in the pick-up arm.

Hum which reduces with the volume control
setting on “ gram ” only nearly always originates
from the pick-up. This can be checked by un-
plugging the pick-up leads from the_chassis when
the hum drops to a tolerable level. Check that the
pick-up leads are not reversed—the screen should
be earthéd or connected to the chassis—this is a
common trouble as many grams are not provided
with polarised sockets and the plugs can be fitted
the wrong way round by a novice without aflecting
the sound but causing hum.

sound from records is often due to a cracked
crystal. This can be checked by unplugging the
pick-up plugs from the chassis and fitting a crystal
microphone or a substitute crystal pick-up from
a portable rccord player. Good results from any
of these shows the original crystal to be at fault.
Crystal cartridges are fragile and can be fractured
by careless handling—it is not generally known
however that they. are prone to failure with high
temperature and portable mains radiograms with
upper vents discharging heat into the space under

\
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Worn styli |
. New styli, — chisel edge
1 -spherical tip ‘<._-* tears groove walls
P 9

Fig.' 2 (above).—The styli may become worn if the
* - - balance of the arm is maladjusted.

Fig. 3 (below).—Howling is caused by mechanical
vibration being picked .up and circulated -by the
acoustic feedback loop.

Mgchar_rlcal Stylus picks up mechanical vibration and
vibration converts It to electrical enerqy
through A

Suspansicn
springs

Weak input o
=

—

7 0N
-

e e e B %4
. . Y .

the lid “cook ” pick-ups if the

gram is operated for an hour or

two:with the lid down.

One of the commonest troubles
with turnover pick-up cartridges is
the breaking off of the fine wire
leads at the terminals on the cart-

PRACTICAL

Warped, saucer shaped /]
recerd slipping on label

WIRELESS September, 1961

Microphony .

Howling which commences when the volume is
increased above a certain minimum (similar to
amplifier acoustic fecdback in a hall) is duc 1o
the cahinct conducting vibrations from the loud-
speaker to the turntable and record where they are
piched up by the stylus. ampliied. and sent round
the feedback Ilonop apain (see Fig. 3). This is
usnally a fault with home constructed equipment
where the motor hoard is unsprung o1 badly fitted.
A rigid cabinet - with haffle bracing reduces
mechanical vibiation and raises volume at which
the threshold of howl is reached. Cn manufacturers
cquipment this trouble is more often due to tight,
unslackened. turntable transit screws.

Turntable Speed

The wsval fault cavsing wow, slurring, and
slowing of the record is not the turntable at ali
but the record slipping and skidding on its label
with the one in contact with it (Fig. 4). This loss
of friction can cause a warbling noticed on sus-
tained high notes or severe slowing and at times
stopping of the top record while the underside
pile continue to rotate normally. The npper record
when examined will be found to he sancer-shaped
or 1o possess a small eruption an the lahel lifting
the npper record clear of the main frietion plane,
A greasy or polished rim on the jockey wheel can
cavse the same effects but this time the turntable
will be tonnd to be turning slowly (Fig. 5). Check
the pressure spring pulling the jockey wheel on
to the pullev for reduced fension,

Fermanent steady slow speed is mast syally
cansed hy engagement of the wrong polley. The
pulley bosh can slip down the motor spindle if the
grub screws laosen accidentally and with little
flywheel momentum, wow or flutter may be present
to iron it ont,

(Continued on poge 407)
Turntable and lower records revolve at

cerrect speed —warped record revelves
slower

ridgé due to the constant fexing [ =
with rotation. Do not solder direct =
to “the terminals but remove the s

1 - -
s -m—.. Turntable

clips first and solder to them
olerwise the heat mav damage
the crystal; This trouble is some-
times intermittent if the broken

lead~ makes and breaks with
vibration. o .

D L . 3 Grub
Inshfficient pick-up weight can e
also cause cutting out of the sonnd slaclren,

pulley

owing to the stylus tip being held
clear of the bottom ‘of the groove.
An adjustable lowering stop at the
hase of the pick-up can allow the
stylus to drop lower, or if the arm
is almost weightless, the counter
balance spring also situated under
the, arm at the base can bhe
slackened off one hole. Too much
weight however causes excessive
:;eé’r’of records and styli (see Fig.
2).

e e

Fig. 4 (ahove).—Slow speed, slurring and wow, is usually caused by a

— — —

warped record.

Fig. 5 (below).—Some of the causes of permanent siow speed.

l——_Cut away section of turntable to show position of jockey whee!

Jockey Inside

wheel rim of

spring turntable
4
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RN
S/
ELECTRONICS

RADIOSTRUCTOR and
TECHNICAL PRESS

combine the |P RACTICAL WAY with the
PICTURE BOOK WAY

for a complete answer to a real understanding
of this exciting subject!
INCLUDING

Radio s Electronics : Electricitg : Television : Audio Eng. 1
Transistors : Synchros & Servo Mechs : Radar.
THE EQUIPMENT comprisesafull setof | THE MANUALS are radically different

radio components and apparatus including a | from anything hitherto published. The visual aid

LE

Test Instruments

COMPLETE 8-VALVE MAINS AM and FM/VHF
LUXURY_ RECEIVER on which all the practical
work and servicing is carried out. A MULTI-
RANGE TEST METER: SIGNAL GENERATOR and
CATHODE RAY OSCILLOSCOPE are provided
for use during the Course. Students advance step-
by-step performing a whole series of experiments—

system is employed in such a manner as to make:: -
one's journey through the cartoon-type illustrated ~*
pages an exciting passage of easily assimilated steps’
of knowledge. . The average scholar, the older
student or the enthusiastic home-worker will find "
here the study of electricity and electronics a.;

with no complicated mathematics+ Practical | smooth and logical process, founded -on the sub- .
Manuals are provided showing in clear and simple | stantial basis of 2 thorough grasp of the electron
language how each experiment is to be carried out. | theory. o o

RADIOTEC incorporating TECHNICAL PRESS LTD. & RADIOSTRUCTOR

W S0<c7r coveon vNow! |

g

1
FREE To
. v

: RADIOTEC (DEPT. R.T.3). 40 RUSSELL ST., READI NG, BERKS.

PROSPECTUS l Please send full details of your Programme.

‘ I} AM INTERESTED IN: THE BOOKS OF THEORY ONLY a

1 PRACTICAL EQUIPMENT ONLY (]
1 THE COMPLETE COURSE a
| (Please tick in space shown)
: NAME . .
] ADDRESS .. e oo
Il DATE S
'—————-————————————————————---

~ -
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REBUILDING
. SALE!
SAVE ON COMPONENTS ! ! !

We shall shortly be moving Irom
42 Tottenham Court Road to larger
premises at No. 33 (ten doors away),
To g up the work of t:ransferrhﬁ
stocks we are now ho ding a Spect:

Sale of hund.reds
Transform

Speakers
8to.,
CALLE.

‘I'RANSISTOR ‘RECORD PLAYER
CAN BL SBULILT FOR
£9.1 9.6 Carr. free

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

records. All combOnents avail-
able separately.
AMPLIFLER. 300 milliwatts push-
oult oubpub u.slng two OC71 and two

bsa rS. Fu.lly assémbled.
79/8.. Kno 3/6 extra.

LOUDSPEAKFR. 30 ohms, 7 1 4in,
elliptical, matched to Ampnﬁor 35/
3-SPEED TURNTABLE. § v., com-
plete with t.0. crystal cartridge and
two sapbhire styll, 79/8.
CARR\U\G CASE, smart two-tone
finish, 17 x 14 x 5#in. High. 49/8,
Battertes extra.

THE

Uses 7

double

ALF-PRICE OFFER!

“WALTER"”
TRANSISTORISED TAPE RECORDER .

three PP9 batteries or mains 100/250%, 50 cycies, Twin
track. uses 5%in. reels, giving @ hours piaying time on

slon speaker and external amolifier.
cl)onbrﬁl! mag1c eye ievel indicator, etc.. o
tachabie i1d, carrying handle. New in makers cartons.
Fually guaranteed.

(NCLUDING MIKE, REEL OF TAFE

Casr.& Ins., 15/-.

MAINS /BATTERY EULLY

transistors and operates anvwhers, either on

play tape. 2} watts output. 2 inputs for »xten-
Single rlnasiter,
ul) size:

x 31 overall. Smart blacki/zrey finish, de

LISTED AT £57.15.9
LASKY'S PRICE

AND EMPTY SPOOL 27GNS.
Batteries extra, 3/- each.

“SUPER 60” 6-TRANSISTOR
S/HET TRANSPORTABLE

CAN BE BUILY FOR £9,15.0 Post 4/6.

Uses 6 Mullard matched transistors, including
two OC81 )n push-puii, plus | diode. L-watt
undistorted output. LF. 470 Kcls Meduon.,
wava, Ferrite rod aertal, high flux # x 4 in
Spegker, Wwatnut veneer gnlsh Cabinet,
18 x 184 x 51n. Circwit diagram and full data
supplied.

LASKY’'S LAR RADIO 12 v. operation,
Transistor output, Medium and itonz waves.
Can be built complete with Speaker for
£9d18 .8, POst:3/6. Booklet 2/6 (refu.nded if you
order).

[

The “CLARION" Transistor Battery Tape
Recorder. Capstan drive, push-button con-
trols. Speed 3f 1.p.8., uses 2n. spools. High
impact plastic case with transparent upper,
Si1ze: 94 x5 x 3fin. List 25 Gns. l

6§ Gos.

LASKY'S PRICE, w]bh Mlke
and Tape.
THE “SHERWIN SI1X”
TRANSISTOR POCKET SUPERHET

Uses 6 matched rop-grade S.T.C. wransistors

Push-pu_l putput.

Covers med/iong waves.

blze 64 x 4 x Lbin. Fuli detalis on request.
CAN BE BUILT For  £8.19.6

| Circuit etc., 2/8. (Refunded it you order.)

207 EDGWARE 'ROAD, LONDON, W.2,
Near Praed St. PADDINGTON 3271/2

"33 TOTTENHAM COURT ROAD, W.I.
Nearest Stn. Goodge St. MUSEUM 6667

BOTH OPEN ALL DAY SAT. Eariy Ginsing Thurs.

Mai Orvderc ro Dopt. P.W., Edpware Road.

LONDON,.N.16 . .

) e ' 7th NEW EDITION
\/AL\/hb SAME DAY SERBVICE ) ;
NEW! TESTED! GUARANTEED!|[p RADIO VALVE
SETS [R5, 485, T4, 354, 3V4, DAF9L, DF91, DESL, D62, DLAS ..  Set 4 for 1918 } AT , .
K56, DLO6 . 0o oo 0o Characteristics of 4,800 valves & trans.
216, SEBG BRC, 6Veq, 6Xpa. or5v3d’ I L L U 'Stméom”ﬁ?b& catheds | ray, subes
A7GT 11/8 | 6P1 13/ | 35A5  14/- | ECCS2 6/3 | EZ8] - | U2 I8 mpiled by staff of
ID5 ]é/ 9 | aieaT ‘5 | ECCE3. U | Foasso0 ar | Ua AP 6/ , . Postage 10d.
NSOt 107 | eiaT. o | Raiar o8 | ESk §Elgzm me|um  lorl|p HE RADIO AMATEUR'S HAND.
5 e d . T
RS 5/8 | 6SLIGT &/3 | 50L6GT /9 | ECFs0 8/8 | KT33C 7/ | U53 ]
54 8o | 6SNIGT &b | ACITHI 16/9 | BCF82 18 | KTa° 106 | U 19 g°°'(~2 by ARRL. 1961 32%.
T B8 |eves. o | 8@ US| EcHd wye | KT b6 | Uano 7 Ter o
Us 59 | 6V6GT 6/6 12/3 | BCHIZ §/9 | KT63  @/6 | UBil 16 Tf,':ECIO "&" },’ “,','CAJ HOINS
A5 9/~ | 6X4 48 | DAC32 10/- | ECH81 8/ | MU14 718 | UBC4L 78 ’ P""C'MS . pre '°°~9 Yy Y.
| TReT b B Wi e ge |Gl W Eg Wb e reno
V4 71- | 787 718 | DCC 9- | EF3 /6 | PCos  10/- | UCw2 1206 5*}32*,,;;?,‘{5;;‘%’“,’,‘ ,,F?,R
MG 478 | 7G5 28°| DF33  10/- F40  12/8 | PCC8¢ 7/ | UC 12/9 P a8 10 ~
3Y3GT 8- (187 %6 | DEs 3 | ERi  ba | bove W | DES% US||D ,Soueeeed.
524G 7/9 | 781 | Dice / F30 /g | BCF82 8- | UCH2L 14/8 P&ﬁg;'gﬁh&”ﬂ_‘fﬁﬁg'ﬁ %E'}'
6ALS 39 | 774 7- | pHT / F35 /8 | bCF38 141 | OCHE & | (P sk Lr 4
SARs o | lteis 1k | pen ye | e Y | ESR p | oous e o ONTRO o roDELS
L E b RADIO-CONTR ODELS.
64’ 9 | 12aT6  3/- | DK92 %/ FoL  3/8 | PLCa: UCLa3
S M b Bem US| B3 RUR (R |V W[ erecmm 126 rouage o
RN |Bu ol Bhs vl mn | DOUR b o R 1) MRBSATEEEAROMED Y
N5 ogh | HSST R B8 il Epw B ped MR UDS gD M Comrok 176 powsee e
8F1 2/6 | 1223  7/6 | EABCSO 7)- | EM34 6/9 | PLa3 /8 | URIC 8- by F. ). Camm 7:105:0,,? -,R &D °
é 6/8 | 1457  18/8 | ZAF4 8/ | EMBO s/8 | Prs: 10/~ | UUs 13/8 oik b Uy ge 6d.
6F13 . 11/- | 0F2 17/6 | EBol  3/9 | EM8I 86 | PY32 31 | Uvot - 13/8 COMPLETE CATALOGUE. .,
6Fl4  16/6 | 20L1  17/6 | EBC33 5/ | EMB4 10/- | PYB0 W6 | oval /8
6KTG  2/8 | 546G " 8/- | EB 8- | EYst 76 | Pysi1 &9 | Uvss /6 } 3
6K7GT 5/- | 25L6GT 7/9 | EBF80 8- | EYa4 10/ | P¥a2 @8 | vPaB 618
6K8G_ @/3 | 524G 76 | EBF8Y  slo 779 | P 79 | vrar Bl ) THE MUDERN BUUK c
&ris . 1013 s’c?%??T 1 | Bogn 12 %‘2? YT e |ww 28 AN : '
6LDD 8/ - 1 BCCBL 5t 8/3 | U2z v bzn /6 b o[BBrF}lis:'and: :n?;ﬁ:irfasi?if:lﬁsl:ks
READERS RADIO T %o | " oar roacs sracer
y aroel Franb) LONDON, w.2
24 COLBERG PLACE, STAMFORD HILL, “»%‘r‘;i‘sm%&m“e,sﬁ m) P Phome: PADngtan 4185
STA. 4587 Any COeD HarceliSi } Open 6 days 9-6 b.m. .
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An Intercom Amplifier

By V. E. Holley

THIS AMPLIFIER WILL
GIVE RELIABLE SERVICE
AS A GENERAL
COMMUNICATIONS
UNIT.

jHIS amplifier is

designed for the reproduc-
tion of speech and it- will
give long and reliable ser-
vice as an intercom, baby ~
alarm, ctc. Power consump-
tion and heat generation .iare
both very low and it is
therefore cspecially. suitable
for continuous duty over
long periods. The' prototype
has. been in service for
more than 3000 hours with-
out valve replacement or
deterioration in perform-
ance.

T AAAAAAAAAA

A
ecég J Reavk
uF = = R3
R I & S
P G-005F 2
3Q = ) = cé
Transrhission T .13 [ 32pF
lines 6J7/‘
7/ omimm
T' ’ - e — S
: 4
1:100 —a———— —Cg———=3 Mains
1l [ 1C - === ) Transtormer—
/ 1"\ A s E:
ct =9 SRIO
001 M 12 23900
»E . g =
a a d
= > R8T —C8
3 .L+ £ MZ Ll owF
200k |F Zee 2 T | o
.:. -[ K. = 25uF | ST /
- J X J Heaters
c2 Zrs .:I;"' 2ro
25)F 2220 : T_ 21600
_ I | ]
—_— [ I

Fig. I. The circuit diagram.
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Front

" Tags marked 'MC denote
. 'earthing’connections
to chassis

k3 PR »

" +Stroothing Cdpacitsrs | . -
(can negative

T2 Output
Transformer -

. Input sockets
-and Input

Transtormer Ti

mounted above
chasss

Note P! conrected
dirgctly to top.cap
- (Grid ot 6J7)

MR
Metal
Rectitier ~ 5

. T3

Aains
Transformer *

Fig. 2.—Details -of the underchassis wit:ing.,

Oﬁtput Stage

This. stage uses .a high gain pentode, 6AC7, in"

the circuit given in. Fig. 1. Though not properly
an output. valve, the 6AC7 performs-that function
very well, with an ‘output approaching onc watl
fof, a signal of about 2V 'peak on the .grid. The
output transformer in the anode circuit should
have a ratio of .80 or 90:1 for a 3Q loudspeaker.
Both cathode and screen resistors arc bypassed for
maximum gain, .

Voitage Amplifier

The signal required by the output stage is
derived from the anode circuit of V1, a resistance

5 ]

'T\o\Distlant,\ I\ s\' [s) .
- Speaker -=s=tT===
. g T T2

Fig. 3.—The “'talk-listen” switch circuit. - .

Internal|’
Speaker|

o . ’ S i)
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coupled A F, pentode (617). . Thé éoupling capa-

-citor, C3'.is ‘given-a value- of 0-005uF to introduce

some attendation of the lower audio .frequencies
which is desirable' for clean crisp ‘speech. With
anode and screen loads of 470k and 2:7M respec-
tively, and a cdthode bias resistor of 2-2k the gain
of the stage is 180 and the upper Trequency limit
is around 5000c¢/s. In the grid circuit is a micro-
phone transformer, 11, having a step-up. ratio of
1:100. so. that thc external lines can he at low

‘impedance and - therefore less susceptible to hum

pick-up. JThe screen of V1 is decoupled to the
junction. of ‘R4 and RS. This avoids.degeneration
and loss of gain which, RS would. introduce- if the
decoupling were to chassis. ‘

Neg@tlve Feed;back

~ The overall gain of the two stages is niore than
is required -and is” reduced by negative feedback

. taken_from, the output transformer secondary to

the-junction of R4 and R5-in the cathode_circuit
of VI. The feedback. and, therefore, the gain,-can
be adjusted “as necessary by- varying the value of
R10.in the range 220 to 1000Q and 'if the gain
cannot be reduced to the. desired working level. a
further reduction can :be effected by removing CS

With equipment of ! this sort it is found that. if
the gain is fixed-and constant, the- user rapidly
becomes ‘accustomed to it so that the results are
always consistent; it .might be compared in ‘this
respect with a‘telephone. No external gain control
is 'therefore provided. .

.4
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Power Supply

The H.T. required is 14mA at 250-300V and the
total heater current including the indicator lamp, is
is a little less than 1A. A miniature mains trans-
former of the instrument of television convertor
type is used, together with a half-wave, contact-
cooled, rectifier. The power consumption from
240V mains is less than 15W.

The resistor R, and the capacitors C6 and C7,
provide the main smoothing, supplemented by R6
and C4 for the supply to V1. It must be men-
tioned that the elimination of hum requires rather
special attention. A background hum which would
pass unnoticed in a domestic radio receiver can
be prominent and objectionable in apparatus where
the sound output is normally zero, especially in
quiet surroundings: In this amplifier, adequate
smoothing and negative “fecdback give a silent
background.

Construction

Fig. 4 gives a plan of the chassis on which the
prototype was built. It is not essential to adhere
to this, but, whatever layout is adopted, it must
be arranged that there is a distance of not less
than about 6in. between the mains and input
transformers and that the magnetic axes of the
n ains and output transformers are at right angles.
The output transformer also. must not be-less than
about 4in. from the input transformer and the
latter should not be bolted to the chassis until
after it has been wircd up and orientated to the
position of minimum hum pick-up—this position
is usually quite critical. A wiring diagram is

PRACTICAL WIRELESS
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e e i’

Brass strip Control 2—pole 2-way
soldered spindle © Switch
to spindle

External

control Icver'

.
Tension Press to talk

spring
i

S
1S
S o
&
/__—-——‘———Anchorage on ¢hassis
v

Fig. 5.—The construction of the “‘talk-listen switch.

RN

ner in two places and the spcaker is supported at
the rear by a light aluminium bracket.

Compornents

All the capacitors except C2 and C5 should be
350VW as thcy have to withstand the full H.T.
voltage from the rectifier while the valve cathodes
are warming up. The resistors can all be }W
except R11, which should be IW. R9, which has
a non-standard value of 160Q is easily found by

i
5 —

l 4
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e 5 z

R e e o o} e et et
= | | |
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=7 2( T |' Transtormer 1
| ) 2‘/2 x 2’/2 ‘ v
| U ] 141 H
] | l
|

L)
1/2 dia hole for
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I
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|
|
1
i
1

#
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Fig. 4.—The drilling dimensions for the chassis.

given in Fig. 2. Tt is convenient to omit the con-
nection between the output transformer and RI10
until the test stage is reached.

The speaker in the prototype is a 7in. x din,
ellintical unit mounted on a piece of hardboard
10in. x 6lin. in which a suitable aperture has
been cut. The board is bolted to the chassis run-

measurement from a batch of 1500 components of

usual tolerance. V1 may be a 6J7, 6K7, 6817,

6SK 7. or any direct equivalent, without alteration

of component values and with very little difference

in performance, though the use of a valve with a

top grid cap and a metal body is recommended.
(Continued on page 414)
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S'eptemb'er', 1961

By C. Fletcher

CONVERTING A TRF SET TO A RECEIVER USING A F'ERRVITE AERIAL AND

ONE STAGE OF TUNING

ﬁHlS article describes a method of converting
a simple TRF ‘receiver using a tuned R.F. stage
with air-cored coils, to a receiver with a ferrite rod
aerial and only one stage of tuning.

The conversion was carricd out on a miniature
three valve mains recciver during the course of a
complete ‘overhaul, the valve line-up being _three
Z77's used as the R.F, stage. thc A.F. amplifier and
the output valves (plus a crystal diode detector).
The main' advantage of the conversion was the
climination of the inconvenience of having to

ventional and the valve drew an anode current of
ahout 9mA. The values of inductance against the
secondaries of the coils refer to the medium-wave
sections of the windings only, -

Choice of New Circuit

On looking at Fig. | it might be thought that
the simplest thing to do would he to wind a coil
on a ferrite rod, with inductances the same as
for the air-cored secondaries. and wire it in the
grid cirenit; leaving the rest of the circuit 1n-

=

QeOBF -

altered.  However, such a solution is neither
necessary  nor  practical. 1t s not ' necessary
siice with two similar cascaded

N timed circinits. as are present

2 HT+ in Fig. 1, the effective Q

the combination is approx-

A 200V of
% OeIF imately douhle that of the Q) of
ez

one circuit considered separaltely;
hence with a Q of 60 for each

— circuit the overall Q is about
ToDiode 120, With a ferrite rod aerial it
Detecter  is qilite easy fo construct a
_ coil with a medium wave Q
] of several hundreds — in fact
160pH 160pH the acrial constructed by the
00 . writer had a measured Q of
5 300 at’ t-5Mc/s. Hence, it is
Pl 1> PR 2 .
M L ?- 750 M L;- ;- )
- o o 60
\.’ | pF \. 1 pF
' I |
| ]
L1l |
1 1 o
T ]
S 7L7 S
= e cmanGanged Tuning__ P4 J
Fig. 1.—The R.F. stage of the receiver. Farrite
Rar
" Acrial
provide even a short length of aerial wire when "
the set was transporfed from room to room. A W 180pH
furthey, although not so obvious, advantage was i /
the elimination of the anode tuning of the R.F. 0
stage. This meant a very simple alignment pro- nAy
ccdure. This second advantage was gained because T
of the extremely high unloaded “Q” of the Fer- i
rite rod aerial. K 5?391
The circuit of the R.F. stage of the receiver was " =
as shown in Fig. |. The circuit was quite con- &0 7 J Cect
" 2150 pF
" g0
Fig. 2.=The circuit of Fig. | with the alterations 1< = O-Q5pF
necessary for the use of a ferrite aerial; the resistor [y
previously used for anode decoupling is now employed g
as the anode load. V4

]
wWwWWw.americanradiohistorv.com



www.americanradiohistory.com

S_eptember, 1961

unnecessary to increase the effective Q of the
R.F. stage by employing anode tuning.

It is not practical to tune the anode of the R.F.
stage since, with most double-tuned TRF receivers,
the anode and grid coils are not separately
screened, but merely screened from one another
by being placed one above and one below the
chassis. With a high Q grid coil it is extremely
difficult, without special precautions in layout and
screening, to ensure that positive, uncontrolled,
feedback does not take place. Since this was a
conversion, the Jayout had been already fixed and
the slight increase in selectivity which would be
obtained did not justify extensive modifications
to the existing layout.

The circuit so far described is an R.F. stage
with grid tuning only. A further simplification
made in the writer’s set was to restrict the tuning
to medium-waves only. This was decided since the
set was mainly intended for domestic listening and
the only station normally required on long waves
was the BBC Light Programme. Since this is
easily obtainable, in the writer’s location, on
medium waves, the inclusion of long waves was
not considered justified. In order to use all the
control positions of the set, the hole previously
used by the wave-change switch was used for the
“ on-off ” switch and a volume control without a
swiich was employed.

!
1

!

HHRTTHIITING

A.. Plastic clips
B._..Tuning Condenser
C...Tag strip D....Ferrite Rod Aeriat

Fig. 3.—A suitable method of mounting the aerial.

A difficulty which arises on medium waves
(without a tuned anode circuit), particularly at the
high frequency end of the band, is due to the
stray capacities appearing across the anode load
of the R.F. stage. The effect of such capacities is
to shunt the anode load and so reduce the gain of
the stage. This is unfortunate, particularly if it
is required to receive Radio Luxembourg since
this station is fairly elusive anyway. However,
the difficulty can be easily overcome by employing
the anode coil (previously tuned by the variable
condenser) in series with a resistive anode load,
and peaking this coil on about 1-5Mc/s by means
of its trimmer. Hence, instead of the gain falling
at the H.F. end of the band, it can be made to
rise and then fall away sharply. No difficulty was
experienced with unwanted feedback since the

&
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fixed anode tuned circuit is quite isolated from
the variable grid tuned circuit, and no long grid
and anode leads need to be adjacent. With a coil
inductance of 160uH, to tune to 1:5Mc/s, the
preset tuning condenser must have a value of at
least 60pF; this assumes a stray capacity of 10pF.
In order to be sure of satisfying this condition a
fixed condenser of 20pF was added in parallel
with the 60pF trimmer already available. The
circuit arrived at from the above considerations is
shown at Fig. 2. It can be seen that the resistor
previously used for anode decoupling is now
employed as the anode load.

The aerial coil was wound on a piece of #in. x
64in. ferrite rod, 52 turns being required for an
inductance of 160uH. In order to achieve the high
Q necessary the coil was wound with Litz wire.
A suggested method of mounting the aerial is
indicated by Fig. 3.

Since the coil was wound with Litz wire, care
had to be taken to be certain that each strand of
wire was soldered on to the tags. An extremely
satisfactory way of cleaning the ends of the Litz
wire is given as follows. A small tin lid is filled
with “meths” and the “ meths” is ignited: the
end of the Litz wire is first placed in the blue
flame. The wire is held here for a few
seconds allowing the cotton to burn off, and the
copper to become red hot. The wire is then
plunged into the *“meths” and then immediately
withdrawn over the side of the tn lid.
If the method has been carried out correctly,
each strand of the Litz wire will be perfectly clean
and show the characteristic pink colour of un-
oxidised copper. As soon as the wire has been
withdrawn from the “ meths ” it should be tinned.

The receiver should first be tuned to a station
at the L.F. end of the dial, and the aerial trimmer
and tuning condenser adjusted until the station
coincides with its marked position on the dial. The
set is then tuned to the required H.F. station .at
which the anode tuned circuit is to be peaked (e.g.
Radio Luxembourg) and the anode trimmer
adjusted for maximum volume.

Recurd-playe_r_and Rﬁiﬁgram Faults

(Continued from page 400)

Generally quiet passages or sustained notes show
up this effect which is heard as a flutter or gnawing
sound. It may be due to a fault in the rotor caus-
ing uneven pull, or to a flat on the drive pulley.
Groove Jumping

Microgroove records in good condition that
exhibit this trouble at any random place across
the record point to excessive lateral stiffness of
the pick-up arm. See that the pick-up screened wire
is flexing freely without resistance and that the
central bearing holding the arm is lightly
lubricated.

Groove jumping that takes place always near
the end of the record is often caused by the trip
mechanism becoming stiff. When examining this
small, lightly riveted pawl, under the turntable
do not oil it. Clean it and exercise it with a few
twists with the fingers to clear any chemical cor-
rosion that can increase friction but to oil it will
only attract the dirt and dust and cause the same
trouble later.

www americanradiohistorv com
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Of course, the characteristic of
an 1LF. amphfier may be plotted
on  graph paper by using an
accurately calibrated signal gen-
crator in  conjunction with a

)

N ECEIVERS for the BBC's F.M. service have
always presented difficulties of alignment for the
amateur, The uspal methods employ an A M,
signal geneiator and a sensitive voltmeter. 1n such
a method, the generator is connected hetween the
chassis and the input of the receiver’s 1. amply-
fier, and the meter hetween the chassis and the
grid of the limiter valve. The cores of the I.I°,
transformers arc adjusted for maximnm readings
on the meter, I'he meter is then moved to the
discriminator stage and the alignment completed.

meter, Unmodulated signals are
fed into the 1.}, amplifier at
various frequencies. and the out-
rut voltages are noted ftor each, A curve may
then he drawn showing ontput voltage against
frequency: a similar procedure may be adopted
with the discriminator, However, should the curves
have the wrong shape, then when steps have been
taken to correct them, another set of curves must
he drawn. This alignment procedure is obviously
not one fo he recommended for the amaleur.
What is needed is a visual display of the various
characteristics without the necessity of drawing
graphs. The instrument for this displdy is the
oscitloscope—as in the graphs which may be
drawn, fthe x-axis is nsed to represent frequency
and the y-axis to represent the output voltages. In

] o ~—rECTIFIER

I PREEEE T mz ]t
Zrs ™ Seit .
$0 X-DEFLECTING E o 3 nl= = o
PLATE ON Foox 100K 47T co 34700 silr: xce'ﬁr gj{’%ﬂ
OSCILLOSCOPE r SOpF T
ViA L e V2A l— V2B &
. 84 JECCHt - Joeccen {1 __6‘.\‘/25«:51 . s N
p 71 o
N - MAINS | =
7 p 7, . TRANSFMR =
i (< g T
8 H 3 J g 1000pE § MAINS
Ris ! = =
45| OM | 9 = b=4
o3 0 ; B2 Sr10
2200 \é ME 2300
H & . T e H
/ g |o¥ CR 25k ;:N—
cs J
o L= [ ol |5
-~ H <) =
c4 =
= 10C0pF i LOOCEY| N = 10 '
32uF j T o0ipF
; L . -
C2 3F R13 SERVES ONLY TO SUPPORT DI

Fig. 1.—The circuit of the wobbulator. Note: the value of the resistor R4 is 6-8k.

Whilst this procedure is satisfactory for approx-
imate alignment, it is not always good enough,
as I.F. amplifiers in F.M. receivers need to have a
certain bandwidth if the signal from the trans-
mitter s ta retain its high fidelity. The dis-
criminator especially needs to be aligned accurately
8o that its characteristic is linear if distortion is
not to be heard in the output of the receiver.

use. a frequency-modulated signal is applie ] to the
LLF, amplifier and the output of the amplifier is fed
to the Y-plates of the oscilloscope to deflect the
spot vertically, Horizontal deflection of the spot
is obtained in the vsual way by using the internal
timebhase of the oscilloscope. If the frequency
modulation of the input signal is synchronised with
the timebase of the oscilloscope, then a trace will

A4 =
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*M. LLF. Alignment

VISUAL DISPLAY OF I.F. AMPLIFIER AND
DISCRIMINATOR CHARACTERISTICS

~ By R. E. F. Street

_ 11 . 3 o L
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Fig. 2.—The drilling dimensions of the chassizs.
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Tags marked 'MC dencte earthing
connections to chassis

September, 1961

To X plate
on Oscilloscope

MTaci,ns e (&F] Smoothing Capacitors
" Trans. o + ememeemm=on-
(Sec) __| \ U"‘ ] _llam=
via MRI =) A'*\OT'
To { ) = 150-150V
Mains
Trans.— P
(Pri) To 603V 4
Heater ~
winding
MC,
OnfOrf heL T
Switch
c2
F
>
Deviation
Control
.
Y Fig. 3.—The underchassis wiring and component layout.
30

be formed on the
the amplifier cha

LF. response of

face of the tube which represents
racteristic.

an F.M. receiver at limiter grid.

The Principle of Operation

In this instrument, a signal is generated at a
frequency of 10-7Mc/s—the optimum F.M. [.F.—
and this signal is frequency-modulated by a signal
derived from the timebase of the oscilloscope.
Early methods of obtaining frequency-modulation
employed variation of the inductance of the
oscillator producing the 10-7Mc/s signal, or the use
of a reactance valve circuit, which acted as a
voltage-dependent capacitor across the tuned circuit
of the oscillator. However, the circuit used in this
unit employs a silicon-junction diode as a voltage-
dependent capacitor. - When such a diode is
biased in its reverse direction, a depletion > layer
is formed which acts as a dielectric of a capacitor
formed by the two halves of the diode. The width
of this layer, and thus the capacity of the junction,
may be varied by altering the reverse bias across
the diode. This is the principle of operation of
the unit described.

It might be thought that the use of the 50c/s
mains voltage as a modulating source would make
for a simple instrument, but using such a high
sweep frequency would give a misleading set of
curves—the tuned circuits would not have time fo
respond to the rapidly changing frequency of the
input signal.

(Continued on page 430)
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ADDING COMMUNICATIONS

Ll A r A
FEATURES
(Continued from page 342 of the August issue)

7 By F. G. Rayer

AOD results can he ebtained with the older

type of valve. such as those with octal bases,
and many highly valued communications receivers
have such valves. But when a receiver is being
modified. or stages are to he added, it may be
worth while using madern miniature valves. which
will save space, and in sume cases may give
improved results,

Value of Modifications

If octal valves are to hand. or already fitted. it
will not he worth while to replace these by min-
iature valves. in some stages. This particularly
applies to audio_amplifiers, Fven in eatlier stages.
an anticipated improvement from suhstituting an
old type valve by one with higher gain may
scarcely be realiced.  This is hecanse gain will
almost” always he reduced to some extent hy the
AVC circnit. so that the eatra gain of the newer
valve is not used.

It is in the early stage or stages in patrticular
(e.g.. R.F. amplifiers, and mixer or frequency
changer) that modern valves with a lower noise
level -can best be used. Fven here. it must he
remembered that the noise level referred to is that

CHOICE OF VALVES AND STAGES

such as the 6K7 (or equivalents CV1941, CV 1943,
FF39, OM6, W63 etc) in R.F. and I.F, stages.
‘I hat such receivers are still in regilar use indicates
that these valves can give good resulfs. With
them will often he found the 6K 8, 6Q7, 6H6. 6V6,
and similar octal valves, )

Receivers of later design tend fo use more
modern valves. such as the 65G7, 6BA6. UAF42,
6BJh. cte.. in R.F. and LF. stages. Frequency-
changers. converters, mixers and uscillators are
also of more modern type, such as 6U3, UCHA42,
6A18. 6AH6, 6C4, etc.

In later stages. miniature valves are also gen-
erally nsed, but some of these are equivalents of
octal types. and are only fitted to save space and
give unilormity.  For example, 4 6BWhH may be
used instead of 4 6V6, and except for being a
miniature. is identical, for audio purposes. R

Te ohtain hest results with the, modern valve
fypes, some resistor values may require changing.
The circuits given here, and in other articles in this
series, may he vsed with either octal or miniature
valves. When adapting and improving a receiver,
it should he 1emembzred that a double valve can
otten he introduced. to perform more than one
function. For cxample, a twin triode may act as
A b amplifier and BEO. Or such a valve could he
used for a 100kc/s crystal marker. and audio or
other purposcs.

Acrial N\N{k - HT+ R.F. Stnge
Suitable valves for a 6BJ6 are
shown in Fig. 1. Cl and C2 are
sections of the usual gang tuning
50pF condenser. This valve is economi-
oy To cal, and can give very good resulfs;
50pF Fcr:quc”cy A 6K7 may be used il the bias
i hanger resistor is changed to about 2200
The high slope 6BA6 is also
employed in )

]

this stage in hijg
gnality receivers, and shonld hay
2 33k screen grid resistor, and 680
hias resistor. lts heater current ‘is
twice thut of thc 6BJ6, but its gain

o & P e is higher. : i
. Qs e R S I'he usnal popular type of supérs

O O5pF T hel has no R.K. gain control, and

/ < !L one should certainly he introduced
e 25!«3) ! ClpF when improving the receiver. One
= method of doing this is shown in

‘T L T Fig. 13, where the 25k potentio-
I' : oor : mcter is panel mounted, and act

7, AAAMA as R.F. gain control. The most
. suitable value depends to some

Fig. 13.—This circuit shows a 6BJ6 R.F. stage. extent on the value and H.T,

generafed inside the set. and not that picked up by
the aerial from external sources. which will often
predominate.

The valve types favoured in commercially built
communications receivers are a good guide to
those which may he used when adapting or huild-
ing a recciver. Many reputable communications
receivers of older type. still in use, employ valves

voltage. and may be from about
Sk to SOk, If the value is too small volume will
be too great, even at minimum setting. But a very
large value will give abrupt control of volume.
A vatue of abont 20k can thus often he fitted. The
fixed resistor from cathode to H.T. positive (100k
in T'ig. 13) helps to give more uniform control.
1T a receiver of fairly simple type is in view.
guitc good results are pussible on' the lower
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more than one valve it is useful to fit an LF. gain

1B control, which can be arranged in a similar manner
i to that in Fig. 13. )

A crystal filter may be incorporated in an I.F.
stage, and this will be dealt with later. A simple
way of securing additional selectivity is to use two
LLF. transformers in the coupling between LF.

/ stages. The secondary of the first transformer is
. To’ connected to the primary of the second trans-
revicus next former through a very small capacity.
stage stage
Frequency-Changer or Mixer
Many popular sets have a triode-hexode fre-
quency changer, such as an octal 6K8, or miniature
005] | 12AH8. Older communcations receivers often have
»F a valve such as the 6K8 operating as mixer only,
I 6802 with a separate oscillator valve. These methods
= - - can work well in general coverage receivers,
100k 5 ~05
167
. = HT—
e e To LE b
I AVC. Transformer
Fig. 14 (above).—A 6BA6 valve - 1000pF
in an |.F. stage. 100 i H'
) N ECEED L% - BECFB2  200pF J
Acrial 2 G - =
o T <47
[ =k
Fig. 15 (right).—An E6F82 L—*-::; i 0.4 wl T
mixer-oscillator stage. i
1 ? X i
frequency amateur and S.W, o — e
bands, without the use of an i 0-05uF i
R.F. stage. It is usual, how- ] o il i C2;£ .
ever, to have at least one s 71 Jich 4 1
R.F. stage, as this reduces L it 1501 ik i
second channel interference, i k ..L = O OlE _L 005
and improves sensitivity and /‘ &t : = ¥ P §F
signal-to-noise ratio. I8 Lol T HT =~
|.F. Stages . W/‘
When an ordinary type of
superhet is being improved, HT+

it is usually fairly easy to
add an LF. stage. This will
give considerable increase in
selectivity and sensitivity.
Such a stage is particularly
easy to add in a receiver
originally having only one
LF. stage. If the receiver
already has two intermediate
frequency stages, much
more care is necessary to
avoid instability. Complete
screening, and decoupling of
AYC and H.T. feed circuits,
will be required.

A typical LF. stage is
shown in Fig. 14, using a
high slope valve. Valves
such as the 6K7 may be
used, with a 220Q bias resis-
tor. and 47k screen grid
resistor. The additional I.F.
transformer must, of course,
be for the same frequency
as those already fitted.

If the LF. amplifier has

N

From previous
LFE stage

7

[ 470k 100K <
= 100k=

T 2 0-onF
100pF }——output
11
i

Ci

100pF

Fig. 16.—A double triode used in a detector and BFO circuit.
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A mixer-oscillator stage using an ECF8I is

shown in Fig. 15. A similar circuit may be used
with a separate oscillator valve, and a 6C5. 6C4,
6AMb, or similar valve may then be used as
oscillator. . )
_ Fig: 15 also shows connections for a dipole
aerial—the' coil primary “is’ ‘not earthed, but twin
sockets or terminals are provided, for the twin
feeder. Such an -aerial will usually give better
results. especially in~ reducing untunable back-
ground noise from external sources.

Good results can be achieved by using the
FCES2 as the fifst stage. and this has the merit of
simplicity.-In a larger or more ambitious receiver,
a 6BA6 R.F. stage. followed by the ECFB82 stage,
will allow of a very -good performance.

C1 and C2 are sections of the usual gang con-
denser. The padder condenser P should be of the
correct value for the band in use. Several wave-
bands will _normally be provided, uas already
explained. '

Combined Yalves

When high sensitivity is required from a super-
het with few stages. a grid detector may bhe used,
instead of the more usual diode. Such a detector

may be.easily overloaded, but can give a vely good
output with weak signals.

HI+

previous
. LR stage

%//ﬁ
" Fig. 17.—An AVC, detection and audio amplification
. . circuit using a 6ATS.
. -A detector of this kind is shown in Fig. 16, Here,
a double-tridde has been used. and the second
{riode section is employed as BFO. The coupling
condenser C1 is of very small capacity, such as
can ‘be made from twisting together insulated
connecting wire for a short distance. Octal valves
such as the 6SL7 or 6SN7 may be usefully
employed. Full details of BFO oscillators have
been given. The BFO circuit is. tunablc The/s or
so either side the intermediate frequency, C3 being
used for -adjustment. 1t renders CW morse audible,
and is switched off for voice reception. Miniature
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Fig. 18.—This output

stage could use any of a-

number of valves; 66,
B6W6, 6AQS, etc,

HIH+

0005 |
yF

valves, such as the

12A17, are equally FLCP

suitable. Anode %V\s-
If a BFO is not e

wanted. or is already

available,. a twin ]}

triode may be used as 000!

grid detector and A.F. pF-

amplifier.  Alterna- ¢

tively, one triode sec- . 2200

tion can furnish a 470k

100kc/s marker signal,

as  previously  ex-

plained in an carlier
article. Some receivers
employ a twin tiiode

for BFO and audio %
amplitier. Ve 7/
Fig. 17 shows suit-

able values for a
6AT6H, employed for detection. A_F. amplification,
and antomatic volume control. If a miniature valve
is not wanted, a 6Q7 octal type may he used
instead. An AVC infout switch may he wired
from the AVC line to chassis, to permit manual
control in R.F. and 1.b. stages. and prevent the
automatic volume control circuit trying to follow
morse. A double-diode-trinde stage of this kind
is very popular indeed. The 11.T. positive feed
may be decoupled by means of a 33k resistor and-
&ub or similar condenser. ‘I his will slightly reduce
bhum. if H.T. smeoothing is & little inadequate, and
is gencrally warth while. . £
When phone reception is in view. the output af’
the triode will often be adequate. Alternatively. a
sccond small triode can he used. Or a 6H6 drh
other double-diode may be fitted. for detection
and AVC and a double-triode to provide two stages,
of A.F. amplification. )
TNz
Qutput and Rectifier “g
Very many communications TECEIVETS, includi}'{é
modern sets of high quality, employ a single hear_
tetrode or similar valve. such as the 6BW6 or”
6AQS. These are miniatures, and similar, except’
that the 6AQS is intended for up to 250V only,’
and has a miniature 7-pin base. compared with’
the 7-pin of the 6BW6. If octal valves are pre-
ferred. a 6V6 may be employed. with no change in
values or performance. Suitable values for any of
these valves are shown in Fig. 18. Other va!ve%
may. of course, be used instead. If so, the hiaé
resistor should be chosen to suit. D
“The existing power supply circuit of the receiver
can probably remain unchanged. especially if trans-
former and rectifier are of fairly generous rating.
If the H.T. rating of the transformer is rather
small. it may be necessary to replace the output
valve by @& more cconomical type, for example, a
6BW6 might be replaced by a ‘6AMS, and- this
would save roughly 30mA of H.T. current, which
would be available for extra LF. or other stages.
“The 6AMS requires a 680( bias resistor. .
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BRADFORD RADIO SOCIETY
Hon. Sec.: M. T. Powell, GINNO, 28 Gledh
Leeds 8.

At the Annual General Meeting it was decided to change the
name of the society from “‘Bradford Amateur Radio Society”
to “Bradford Radio Society”. On May 23rd members visited the
Granada TV studios in Manchester, and on June 6th they visited
the Leeds and Bradford Airport. G3LZW gave a talk on “Audio
Amplifier Design and Construction® on July 25th.

All meetings commence at 7.30 p.m. Slow Morse classes, if
previously arranged, are held before meetings,

Future Event:

September 12th—The first meeting of the new session.

DERBY AND DISTRICT AMATEUR RADIO SOCIETY
l})lonl;ySec.: F. C. Ward, G2CVV. § Uplands Avenue, Littleover,
ervy.

The Society’s Golden Jubilee Year celebrations are continuing,
and on July 2gd the second Two Metre Field Day was held. A
Surplus Sale was held on July 5th and on the 12th a Direction
Finding Practice Run.

Future Events:

August Sth.—"Fifty Ycars of Radio”—an exhibition at the
Derby Art Gatlery—will be held for three weeks until August 26th,

August 13th—A Mobile Rally at Rykneid School.

LICHFTELD AMATEUR RADIO SOCIETY
Hon. Sec.: T. L. Painter, G3NEO, Lyndhurst, 98 Gaia Lane,
Lichfield.

The Society meets on the first Monday and third Tuesday.of
every month, at the King’s Head, Lichficid.

LLANELLY AND DISTRICT AMATEUR RADIO CLUB
Hon. Sec.: H. J. Hughes, 4 Pen-y-moria, New Dock, Llanelly.

Lectures for the RAE- were continued each Thursday up to
the end of May. A highly successful “‘Ladies’ Night” was held
on May 18th.

During Technical Training Week, commencing May 30th, a
club transmitter, under the call sign GW3LL U/A, was set up at
t'he Drill Hall, Lianelly.

ﬁUTON AND DISTRICT RADIO SOCIETY
E}}ﬂ. Sec.: D. Bavister, 70 Crawley Green Road, Luton, Bedford-
@,

: The Society is organising a Mobile Rally for August 20th at
Stockwood Park, Luton.

i Meetings are still held at Surrey Street School every Monday
night at 8 p.m.

MITCHAM AND DISTRICT RADIO SOCIETY
Hon. Sec.: M. Pharaoh; G3ILCH, 1 Madeira Road, Mitcham.
i Recent meetings included one where various members brought
along a piece of equipment and gave a short- descriptive talk
utit. On Friday, June 30th, there was a discussion on Club

dffairs and outside activities.

On July 22nd members operated an exhibition station at the
Mitcham "Horticultural Show. The Society operated a similar
station at the Show last year.

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden, Halifax,
Yorkshire.
" On July 26th the Society held-an informal meeting,

Future Event:

August 9th—A discussion on the Scout-Jamboree-On-The-Air,

NORTHERN MOBILE RADIO RALLY

Hon. Sec.: J. Charlesworth, G3IJC, 23 Craven Lane, Gomersal,
ds.

* The Rally was held in fine weather and attracted approxi-

mhately 900 visitors of which 80 were mobiles, which with 160

non-mobiles, made a total of 240 cars. The majority operated on

160m, although a few 2m and AH-band operators were present,

gag})EI'FYGTON AND DISTRICT AMATEUR RADIO
Hon. Sec.: N. A. Lambert, G3LVK, B hamp Lodge Settl t,
2 Warwick Crescent, Loandon, W.2.

The Society continues to meet on Wednesday evenings at 7.30,
Recent activities have included a sale of surplus equipment and
talks by Mr. Alban (G3JEA), and Mr. Legge (GIKNL). Mr.
Kippin, G8PL, brought along a large number of pre-war QSL
cards and certificates (0 show the members.

June 24th the Society was active on G3PAD and also had
an exhibition of home-made equipment.

Avenue, Roundhay,
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REPORTS OF CURRENT ACTIVITIES

SHEFFIELD AMATEUR RADIO CLUB
Hon. Sec.: D. R. A. Hill, 16 Tvlney Road, Sheffield 2.
The two technical lectures ‘will be held during October and
mber a1 the Dog and Partridge Hotel, Trippett Lane,
Sheffield 1. They are to be held on the second Wednesday of
each month. :

The October lecture will be on High Power Transmitters and
will be given by Dr. Kaiser Department of Physics, Sheffield
University; and the December lecture will be given by Mr. Lyon,
and is entitled “New Receiver”.

SOUTH YORKSHIRE AMATEUR RADIO SOCIETY
Hon. Sec.: E. Brailsford, G3PAF, 15§ Ayrsome Walk, Cantley 4,
Doncaster. -y

The Society continues to increase its membership, and is now
on the air as G3I0WK. Members recently saw.two Mullard films
at the Club room.

An Intercom Amplifier

(Continued from page 405)

Pin 1 on each valve base should be carthed to
chassis.

Testing

When construction is complete and the wiring
has been checked against the diagram, test with
a meter between C7 and chassis that there are no
shorts in the H.T. circuits. If all is well, apply
power and check that the proper voltages appear
at the valve electrodes. .R10 can then be. con-
nected to the output transformer and if this causes
oscillation, ‘the connections to either the primary
or secondary of the output transformer should be
reversed to make the feedback negative. Orientate
T1 to the position of minimum hum and bolt it
to the chassis; hum should then be inaudible 6in.
from the speaker when the primary of the input
transformer is short circuited.

Operation

The external lines should be unshielded and if
an earth connection is used, and it is not essential,
it should be to the amplifier chassis: only. In this
way, interference which may be present is picked
up on both transmission lines equally and is can-
celled out in the primary of TI. Ordinary lighting
flex is vety satisfg'ctory for distances up to about
50ft but for longer rups, a cable of lower D.C.
resistance is desirable. The signal source may be
a moving coil microphone but a small moving coil
speaker is equally satisfactory and much cheaper.

Talk-back Faciiities

For intercom service, talk-back facilities will be
required and may be arranged quite simply with
the circuit of Fig. 3. The switch should be a
double-pole change-over component preferably
of the key type, but, if this is not obtainable, an
ordinary rotary switch can be modified by
removal of the locating device and the addition
of a spring-loaded arm as shown in Fig. 5, so
that it will automatically return to the *“Listen
position after use. Communication to any number
of distant points can of course be established by
including a multi-way switch in the transmission
line at point X in Fig. 3.
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" PORTABLE RADIO OR CAR RADIO

PUSH-PULL SIX

< (6 Ediswan Transistors plus 1 Diodes)

MEDIUM, LONG WAVE AND TRAWLER BAND EXTEND-
(NG TO* 80 METRES WITHOUT COIL CHANGING
350 Mw XCI0I's push-pult
output Transistors. Power-
ful magnet 3in. high grade
speaker. Mimature push-
pull transformers. The
is a top performing re-
, ceiver, Nearly 30 stations
listed “in one evening
including Luxembourg loud
and clear. A pleasure to
listen to. RRITE
ROD AERIAL. All parts
sold separately, including
X . pale blue gleaming poly-
styrene case with duo-diffusion grilles in red. Uses 9 volt
battery. Sockets for car aerial. a .

Total building cost £6.19.6 P.p. 276, size 64 x 44 x Iin,
“Agreeably surprised with Trawier Band reception. Luxembourg
as lqud as tocal. Your easy build diagram heiped a lot . . . my hrst
attembt.” —H.S., Penzance, Cornwall (poor reception area).
“Super car radio,”—4..B.V., Liverbool.

ALL PARTS SOLD SEPARATELY

PUSH-PULL FIVE.

MW/LW and TRAWLER BAND)
(3 Ediswan Transistors)

NEW

Now greatly improved.
Sensitive FERRITE ROD
AERIAL. Paie blue poly-
styrene case with speaker
grilles 1n red. Volume/sen-
sitivity control. Miniature
push-pull transformers.
350 Mw XCIiOl's in push-
pull. Sensitivity R.F. stage
for station selection.

Local building cost £5:7.6P.p. 216
ALL PARTS SOLD SEPARATELY

“TRANSONA-4

(4"Ed§gwan Transistors, plus 2 Diodes)

Miniature speaker. FERRITEROD . g
AERIAL, MW/LW and Trawier ¢
Band -éverage down to 80 metres
On test tuned In many stations.
This sensational new ‘radio it
simple to .build with our easy-

" build ‘plans, Handsome pocket
casa, .

:ﬁ,ﬁﬁ:':','.'l:!:%\'l | I:||TIF"|

il |

- May be built for 65 [=rr.26

Push-Pull Pocket Six

MEDIUM AND_ LONG WAVES
AND 400 TO 750 METRES
WITHOUT COIL CHANGING.

Sensitivity of a superhet, tonat
quality of 2 TRF. Volume control.
Tuning condenser, Latest type
switches. Handsome two tone- S
pocket case. Ferrite rod aerial. 3in. quality speaker.
Easy build diagrams. 6 Transistors (including Ediswan and
Semiconductors) plus 2 diodes.

All parts cost £5.|9.6 p.P. 2/6 s

ALL PARTS SOLD SEPARATELY

i

e

(LR ERE Y]

.~ NEW!
. POCKET RADIO

(5 Ediswan Transistors and 2 Diodes)

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 wjth-
out coil changing. Ferrite rod aerial,
volume-sensitivity control.  Sonotone
high fidelity miniature sarpiece or minia
ture speaker.

May be built ior 49/6 P.P. 216

o
MEDIUM, LONG. WAVE AND Ferrite Rod Aerial 7i 16
Pl TRAWLER BAND TO 80 METRES, AN e il wave (Tin)—— e
T | Designed round super sensitive errite Rod Aerizl, n. -
A |||'|||'|||"|I'|"|"I |I|'|_|' | territe rod aerial and 3in. speaker. Transformers: 300 ohms primary, 5 ohms secondary H
||..||I_I_Il||||:|.!|||I||||i1|||| i | Home and Continenta stations Brand new boxed . 3
e "-n!".'n".!l"..l"' [ 2t vour finger tips. _Actractive § High Fidelity Headphones with miniature earpieces
RS 2-tone pocket size case in.gleaming and transformer with lead and jack plug for high
K polystyrene. No asrial required. or low impedance, matching. Brand new.
Many stations listed test receiver. Easy-build plans tor Boxed 25/
beginners. Powared by 44 volt batcery. 2 Sensitive balanced Armature Headphones. Boxed.
Total cost of parts required. £4. l 9.6 ‘P.P. 2/6 Brand NeW cmmam e J——TtT Y
L . - %
ALL PARTS SOLD SEPARATELY Sensitive 24in. Speakers. Only fin. deep, Johmo . 166} "
- .. .DATA SHEETS AND PARTS PRICE LIST FOR THE ABOVE 1/3 EACH <

ALL PARTS SOLD SEPARATELY
AFTER SALES SERVICE

PHONE 2367

RADIO EXCHANGE COMPANY
L ' 27 HARPUR STREET, BEDFORD
{Opposite Co-op)

CLOSE | p.m. SAT.
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Insured Post /-, over (2 Free (Export extra).
Single valves, post 6d.
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MAIL ORDER HOUSE
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TERMS: Remit with Order or C.O.D.
Cash refund guarantee

Built to the highest specifications,
these chassis offer

CHASSIS, 13
the finest vajue

Leaflets S.A.E.

ALL BRITISH RADIOGRAM
WAVEBANDS
5 MULLARD VALVES

calibrated ready for use. Quality
at Low Cost, Chassis isolated,
H.P. Dep. £5 and five monthly of (1.

) OUR PRICE £9_9_0
Matched Speakers, 5in., 64in., 8in., 1776 ea. 10in. 25/-. 12in. 30/-.

to the en- ECHB8I, EF89, EBCS8I, EL84, EZ80 with Template
thusiast. Brand new and guar. A.C. 200/250v, 4 SPEED
Short - Medium - Long Gram. P.U, MODEL UAS
High Q dust core coils. Latest
circuit technique. AVC and neg. ; y £6 15 0
feedback, 4 watts, Chassis size Tho Srtocwy Sorcmmeie - U L
134 x 6 x 7in. Aligned and 7‘1 ‘w' STANDARD OR

BRAND NEW
AND BOXED

STEREO PICK-UP

GARRARD 4-SPEED HIGH FIDELITY UNITS
Autochanger RC210 £9.19.67)
Single Player TAMk. It £7.19.6
Transcription 4HF £16.19.6

Price inc. plug=-in norma
heads. Stereo hds. £2 ex

.BRAND NEW VALVES

IRS 6| 6X5G 6/ | EF4l 90
1S5 6/~ | 12AT7 & |EFs0 7.
IT4  5.(12a07 6. |EF91 4.
354 76| 12AX7_ 6/- | EL4I 9.
34 718 | 1IKTGT 66 | ELs4  a%6
5U4 6| 1207GT 6/6 | EYSI 76

COMPLETE RADIO
£4.19.6

SZ4G 916 |3516  9/6 |EYB6 7. et el Ts Tore
pe Eraser and Head De-
ST | e on| e - fluxer, 200/250 v. A.C., 276, Leaflet, S.A.E,
617G 66 | DAF96 81| MUI4 716 4amp Car Battery Charger with amp meter
6K6GT  5/- | DF9s 8. | Pccas ol Leads, Fuse Case etc., for 6 v, or 12 v. 6976,
6KTIG 5/~ | DK9 - B/~ pCrgy 718 — = SETS OF VALVES
6K7M 776 | DL96 8r- sPel 316 4 Mullard valves, Sin. speaker, frame | 1976 IRS, 1T4, 1S5, 354 or 3V4.
6K8G 6/- | EB9I 4. A aerial. 4 pre-set stations. | long, 3 [ 2776 6K8, 6K7, 6Q7, 6V6, 524 or 6XS.
6Q7G _ 776 | EBC4l 8/ | UL4l 816 |0y " ove Superhet Circuit. 3776 ECH42, EF4I, EBC4i, EL4], EZ40.
6SN7GT 676 | EBFBO 107~ | UY4l 7'~ 1 Sizg 9 x 6 x 5¢in. high. Tested ready for | 3976 ECH8I, EF89, EBC8I, EL84, EZ80,
6V6G 5/ | ECC84 8- | U2 8/- | use. 200/250 v. A.C.—D.C. Mains, 35/-  12K8, 12K7, 12Q7, 35L6, 35Z4.

Syncrotape
RECORDING TAPE
Sin. 600ft. .. 1376
Sin. 900ft. . 15'¢
Sgin. 1,2007t. ... 20/.
7in. 1,200ft. ... 20/ | Sin. 1,200ft..., 37/
7in. 1,800ft. ... 3276 { 7in. 2,400ft.
Spare Reels, 3in. 176, 4, 5, 53in. ‘2=,

Recording Tape
“BRAND FIVE”
MYLAR DUPONT
Super High Fidelity
Double Play

25 FOAMCOURT WAY, FERRING,

WORTHING, SUSSEX

SOLDERING
EQUIPMENT

i m
PRECISION SOLDERING
for the

ELECTRONICS INDUSTRY

Comprehensive range-Robust & Reliable
- Light weight - Rapid heating - Bit sizes
3/32in. to 38in. - 'Permabit’ or Copper
bits - All voltage ranges &'7v. to 230/
250v. « Prices from 1976,

Also
@ Plastic Cable Strippers
@ Minlature Solder Pots
@® Heat Guards
@ Long Life Bits

illustrated is the 25w. 3/16in. replaceable
bit model with safety shield.

T st e sl s |

ADAMIN—the new range of pre-

AVO METERS

MODEL 7 £12.10.0. MODEL 8 £17.10.0. Guaranteed perfeet.
Complete with jeads and batteries. Registered post and
pPacking b/- extra.

MULTIMETERS. 1000 g/volt. A.C. and D.C. volts, 0-10, 60, 250,
900 & 1000. D.C. current 0-10. 100mA. Resistance0-2k 0 and 0-200K o.
Bakelite case, complete with test leads. BRAND NEW 58/6.

BC 221. The most accurate precision portable heterodyne
frequency meter 125Kc/s to 20 Mc/s. Complete with original
individual calibration book, Guaranteed perfect £16.

CRYSTAL CALIBRATOR No. 10. Good condition, tested, with
instruction manual. ONLY 59/6 or AS NEW with three spare valves,
leads, etc. £4.10.0. P. & P, 3/6.

CR100 COMMUNICATION RECEIVERS 50 Ke/s—30 Me/s In
6 bands. 11 valves, 2RF and 4 LF. stages. Crystal gate BFO
ete. Input 200-250 v, A.C. mains, 2iW output for 3 g spkr. In
superb condition £25. Carr. 30/ 8.A.E. for {llustrated detalis.

GRAM. MOTORS. Garrard AC6, 78 r.p.m. NEW 18/8, post 2/8.

DEAF AID—MEDRESCO TYPE (3 min. batt. valves). Com-
Dlete with min. xtal earphone earplugs and leather case,
Brand New 35/« or with batteries £2 post free.

R-1155-B, with latest drive. first class condition. £9.19.8.
Mains Power Pack, £8.10.0. Data Book, 1/3 post palid.
Moving Coll Phones. Finest quality Canadian, with Chamols ear.
mufis and leather-covered headband. With lead and Jack plug.
Noise exclud:ng, supremely comiortable, 19/8, post 1/6.

GIANT COMPONENT PARCEL. Contains 100 + and 1 watt
resistors, 50 Hi Stab resistors. W/W resistors, carbon and W/W
Pots, 100 capacitors (mica, paper, Sprague, bias, variable, etc.),
valveholders, tag strips, metal rectifiers, sleeving, etc. All com-
ponents are unused. GUARANTEED VALUE, 25/-, plus 2/6 post.

cision micro-soldering instrum
' Have you had details?
S o i e S

Brochure No. S10 sent free on request.
Sole proprietors and manufacturers:
LIGHT SOLDERING DEVELOPMENTS LTD.
28 Sydenham Road, Croydon, Surrey
Phone: CROydon 8589 Grams: Liteso/d Croydon

wrtrm————— TR ANSISTOR SETS somm————

We now stock The Pocket 4 (A neat little job which can be
made lor 42/6) and 1he Good Combanion (A super job
equal to the best), Easily constructed for only £9.19.6. Gladly
demonstrated to callers.

CHARLES BRITAIN (RADIO) LTD.
1] Upper Saint Martins Lane, London, W.C.2.

TEMbple Bar 0545 Shop Hours 9-6 p.m. ($-1 p.m. Thursday),
Open ail day Saturday.
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SIGNAL GENERATOR OUTPUTS

(Continued [rom page 315 of the August issue) ‘B)' R. Brown
impedance. the signal generator cutput impedance
can he increased to the new value by connecting
a resistance Rm in series with the outpuf lead.
Ry must have a value such that Rs -+ Ra“is equal

S HE output impedance of a signal generator
can, he changed, quite casily, with the aid of
eaternal impedances.

Supposing the required outpnt impedance is

greater  than  the actual signal generator to the required output impedance. Under these
REQUIRED ! VALUE OF l .
Qutpur CONNECTIONS OuTPUT EXTRA New VoLTAGE DEVELOPED
o IMPEDANCE |RESISTOR SOURCE Across Loan R' -
| RoorZo | R» EMF ! :
Il 3 A 1 1 | r
f—t . — H
X=X RB = !
= B
b m Resistive R
R & Ro—Ra E —_
= ! Ro>Ra RA+RB+R -
] Wl
" Ro=RA+RB s I : ' 5 .
. ; .
et = '
RA | X=X Y-y
1 . M .
E RB [ wh Resistive Ro.RaA Re i R.E»
! Ro<RA | RA—Ro |Ra+Re R.R8+RA.RB+R.RA
» X% { M ‘
[ . _ RARs T
Ro=p.+ra a
1
0 X
RA 1 X—X RB - Y—Y I I . .
: 5 g ” F((jesisﬁve . 3 o &
' =3 ™| and reactive Ro—RA E
1 H .
' S (Ro+iX) {(R.A+R.B+R)’+X’}
b
| | Ro>>Ra : . a® e
[ - .
N . : . . ¥
L e g
Resistive 5 D
and reactive | Ro.RA Ra . ; 5 i
({Ro+/X) | —m E RA.R» =1
Ra—Ro | RA+Rs R+ X
Ro<<Ra J U RA+R3 “J.
o N t . A B
(";
Resistive i
R .
Ro=RA —_ E E o
_ Ra+R :

The connecting cable X-X should have a characteristic impedance equal to RA. Y-Y should have:a

characteristic impedance equal to RO. (or ZO).

Fig. 4.—Altering the sign

al generator output impedance.

For convenience X may be connected-at load end of Y-,

which should then have a characteristic impedance equal to RO. . ;
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conditions the- source, EMF will have the same

value, E, as“before: but the voltage developed
agross a load,’ R, will nol\iv equal:
i’ E

¥

7 RA 4+-RB + R (¢))]

A reductiofi in the signal generator output
impedance. cas-be achieved by connecting a suit-
able value resistor, RB, directly across the signal
generator output. The value of RB is chosen so
that the parallel combination of R, and Ra,

PRACTICAL WIRELESS

September, 1961

connecting the signal generator to the receiver via
a network which has an impedance equivalent to
the aerial impedance. A standard network, called
a dummy aerial, is shown in Fig. 5. This. with
the output impedance of the signal generator,
effectively simulates a broadcast band aerial,

The Connecting Cable

The signal generator is usually connected to the
receiver with a length of coaxial cable. This
cable does not need to be terminated in a resist-

+ ance equal to its characteristic

Signal Generator Dummy Antenna L Receiver impedance. It must, however,
- ———1 20pH have a characteristic impedance
= equal to the signal generator

RA- %o output impedante.
pF That this is s0 can perhaps
- A 4 o 2 best be seen with the aid of
o . / Fig. 6. This shows a sxgnafl
. generator, to the output o
Connecting cable, 0 . p . e
charactcristig impedance - C/2 R Direct which ) connected a length 1
" “equal to RA 400pF 4000 connection of coaxial cable. The far end

Fig. 5.—Connecting a signal generator to a broadcast band receiver.

R = RB.R.A/i'RB + RA) is equal to the desired

output impedancé. The source EMF is now
given by: -
. Rs
B = . 2)
Rs + Ra
The voltage developed across a load, R, will be
given by: '
RB.R R + R
i €= - X + R X E
) RB + R Rs.R
#
i R.Rs 3)
or e =
| . R.RB + RARB + R.Ra
I : L []
; I ' "1
] N f Characteristic
Vi impedance
! ¢ . “20=RaA
¥ Open Circuited
: : - End

;.'F:'g.' 6.—The effect of connecting cable. Here the
“cable has a characteristic impedance equal to Ra, and
its far end is open circuited (see text).

iIf the required output impedance is to be
rgactive. and resistive then a suitable reactive com-
ponent may be connected in series with the out-
pat. These results are summarised in the chart
Fig. 4. The connections marked X—X and Y—Y
are usually coaxial cables, and the correct value
for their characteristic impedance will- be dis-
cussed later, .

Eonnectlng the Signal Generator to Low Frequency
Receivers .

— As-has already been mentioned. low frequency
reccivers usually operate from non-resonant
aerials; aerials. which present an impedance which
has a resistive and a reactive component. This
type. of aerial can be effectively simulated by

of this cable is open circuited.
It has a characteristic im-
pedance equal to Ra. Now, it
can be shown, that if such a cable is * loss-less ”,
then the voltage Vi developed across the input end
will be given by: .
Vi = E cossl - (3)
where B is the phase constant (2zIA) of the cable.
It can also be shown that the voltage Vo at
the end of such an open-circuited line is given by:

Vo
Therefore, Vo

= Vi/cossl
Ecossl/cossl

(6)

In other words the source EMF is still E volts
even though the cable is unterminated.

If we now look back along the cable from the
far end we see a line of characteristic impedance
Zo terminated in a resistance RA. But Ra=Zo.
So we are looking at a cable which is correctly
terminated. The impedance we seé looking back
from the far end of the cable is therefore Ra.

Thus provided the cable does have the correct
characteristic impedance, the receiver, .or other

N
m

Z0=2RA

m

Output Voltage (Vo)

0-25 SIS 075
Electrical length of cable (1/}‘
Fig. 7.—The “cable output voltage for an open cir-
cuited cable which has a characteristic impedance
: equal to 2RA.

equipment, to which the signal gererator is con-
nected  will -still see a generator. of E volts in
series with a resistance Ra.

- (Continued on page 422)
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PRACTICAL WIRELESS

e, from a bell or an iron to a
Explains basic principles and

he operation and servicing of

AMAZING KNOW HOW BOOKP=
Saves You Pounds

Here is just the practical. at-a-glance guidance YOU need, whether
you wish to know how to service radio and TV sets, install lighting
points, or repair any domestic applianc
vacuum cleaner or washing machine.

working of modern radio and TV sets and electrical appliances. Shows
how to test for faults, carry out maintenance and repairs by the most
modern methods. Special section on {
frequency madulated receivers. 480 pages. Over 400 illustrations. Coils,
Amazing VALUE—Standard Edition, 21/-; De Luxe, teathercloth, Baste
23/-. Or on easy terms: 5/- down and 3 monthly instalments. (Total

"ALL THIS__AND MORE
IN ONE GREAT
VOLUME !

Comprehensive Contents Include:

Current, Voltage and Resistance,
Capacitors and Valves,
Radio-receiver Circults,
Preliminary Tests. Instruments
for Set Testing. Locating Faults,

ILLUSTRATIONS

credit prices: Standard, 22/-: De Luxe, 24/-.)

ESSENTIAL TO EVERY SERVICE ENGINEER,
ENTHUSIAST AND HANDYMAN!

Getting the best from

RADIO AND TV SETS

Here is expert advice that will enable you
to make the necessary adjustments or

repairs in order to get the best possible
performance from any radio or TV set.

All you need to know about
DOMESTIC WIRING

g - Learn from these help-
LR ful pages how to carry
v out all kinds of in-
e stallations and exten-
sions—with efhciency
and safety! Complete
guidance on conduc-
tors, 1nsulation, safety
regulations, conduits.
cables, earthing, prac-
tical work, fuses, flex-
ible cords, etc.

BASIC RADIO CIRCUITS

AN you want to know about circuits, so
that you can find your way around
modern sets without hesitation. How
components form various types of set
gives circuits for 1-valve receiver, 3.-valve
receiver, battery TRF receiver 4-valve
superhet, Universal sets, etc.

(s

" N PPTTRTTTVY

et st JFIRES & SPACE
- oy HEATERS

Full, easy-to-follow in-
structions for servicing
small domestic fires—
whether of the radiant,
reflector or convector
type.

WATER
HEATING

All you should know
about the various types of electric water-
heaters and how to install them and keep
them in perfect working order. Advice
that will save you POUNDS!

TRACKING DOWN
TROUBLE
This grand book is invaluable for tracing
faults in radio and TV sets. Tells you afl
von want to knosn—from how to carry out
Freliminary Tests how
to atien R.F. and LI,
circuits. Shows bow to
carry out Dynamic Tes-
ting. Also shows how to
trace the causes of
Noises, Distortion and
Instability and deal with | Kent.
the trouble, Gives de-
tailed information on
C ts and Loud-

oo

See how to maintain
Vacuum Cleaners

and Floor Polishers,

Refrigerators, Cookers
and Boiling Plates, ;
‘Washing Machines, etc.
Do your own i

% BATTERY CHARGING i

Here are clear, complete instructions

speakers and how to
deal with any faults that
may develop.

Dynamic Testing. Tuned Circuit
Alignment. MNoises, Interference,
Distortion and Instability. Com-
ponents. Loudspeakers. Plck-ups.
Gramophone Motors, Frequency
Mndulation. Television Circuits
and Test Gear, Television Faults,
Symptoms and Cures. Aertals and
Pre-Amplifiers. Maintenance of
Domestic Electric Wiring. Small
Appliances, Fires and Space
Heaters. Yacuum Cleaners and
Polishers. Rewinding Small
Motors. Cookers and Boiling
Plates. Washing Machines.. Re-
{rigerators. Electric Water Heat-
ers. Battery Charging. Testing
and Repairs, etc.

= o g =

To: Dept. E.B.35, Odhams Press Ltd., Basted, Sevenoaks,

DO THIS NOW?

Simply complete form, indicating Edition
vreferred, and post in a .2d. stamped,
unseaied envelope to  Dept. E.B.35,
Odhams Press Ltd., Basted, Sevenoaks,
Kent, Offer applies in the UK. and'Eire
only. closes September 30th.

FULL SATISFACTION GUARANTEE

o e mm g gEe = e e== mmn gy Tmm RIS

1 WITHOUT OBLIGATION .reserve me ‘“‘Radio, Tele-
vision and Electrical Repairs’ and send Special Invoice
with “100% Satisfaction or No Charge”’ Guarantee.

I Cross out edition NOT required: STANDARD/DE LUXE
l BLOCK LETTERS BELOW

1 NAME

www.americanradiohistorv.com

! Full Posta!
ADDRESS

I £.8.35/3ept. *61,
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another NEW instrument

from Salford, the /

minitest

POCKET-SIZED MULTIRANGE TEST SET

A pew compact instrument suitable for the measurement of

D.C. yoltages and currents, A.C. voltages and ohms, Its high
senaitivity renders {t suitable for testing and fault location in all
types of slectrical and electronic circuits. It ia well built to ensure
long and satisfactory service. The instrument i3 economically
priced and supplied with test leads with plug connections at one snd.
(Leather carrying cass avallabls as an extra),

RANGES3  A.C. Volts. 2.5, 10, 25, 400, 250, 4000.

D.C. Volts. 2.5, 10, 25 100, 250, 1000.

D.C. Amps. 50 yA, 1mA, 10mA, 100mA, 1A,

Ohms. 2000 200,000 20 Mn

ACCURACY3  D.C. Volts & Amps. 2% of full scala deflection

A.C, Yolta +39 of full scala deflection -
5% at centre scale.

Send for leaflet MIN/6009/PW

neat and compagt .. with afje instrument- performange

SALFORD ELECTRICAL INSTRUMENTS LIMITED
Peel Works * Silk Strect * Salford 3 * Lancs * Tel: Blackfriars 6688
London Sales Office ; Magnet House, Kingsway, W.C.Z.. Tel: Temple Bar 4668
A Subsidiory of THE GENERAL ELECTRIC €O, LTD, OF ENGLAND

Build these four up-to-the-minute

REPANC® designs

I-THE “JOURNEYMAN". A SIX TRANSISTOR PORT-
ABLE RECEIVER
% MEDIUM AND LONG WAVEBANDS
Y POSITION FOR CAR RADIO AERIAL
% PRINTED CIRCUIT WITH COMPONENT NUMBERS
MARKED
Y% PUSH-PULL OUTPUT
% FERRITE SLAB AERIAL
Step by step instructions. 176, post 3d.

Please quote Dept. M.O.P.W.
Rear o 19 HWARPENDEN ROAD, WANSTEAD PARK, LONDON, K.12
Wanstead 1534
MINIATURE DYNAMIC SPEAKERS
A must for all Build-{t-yourself-Hams. As gapplied

with all current translstor Kits. Can also be adapted
for home phones or intercom. 2in, diameter. Resis-
tance 70 ohms.

ONLY 6/-,

SENSITIVE

CARBON HAND HIC.[BPEONEE.
New In original cartons. Onj/ont
switch in handle. Bakelite Construc-
$ion with lead & plug Type: 3A-With
No. 10 Jack plug 6/-, Type 4A-With
4-pin Skt B/%i Type: 49-With P.O.
Jack plug 201. 7/6d_

TAPE RECORDER MOTOR
{Not Ex-Govi.), =
Removed
Translstor
Tape Recor-
ders and in
perfect con.
dltion, 8 to
12 volts-
Dual spindle fully reversible.
protected bearings. Approximately
3/4000 r.p.m. Bize: 2%in. long x lin.
wide. 8pindle: {in. x 1/32in.

8ft. WHIP AERIALS. 8 x 1ft. sectlona.

irom

D.P.D.T. 12 v. D.C. Overail size 1 x 13 x lLin.
Adjustable armature tension spring. Wil operate
on less than 1 mja,
contro). Brand new, 15/6 each.

RELAY. Miniature type 250 ohma.

Buitabie all model radlo

MORSE KEYS. Metal shrouded an
with bmit-in D.P. toggle switch,
NEW. 6/- each. SUB-MINIATURE
JACK PLUGS AND SOCKETS. As
used on all transistor sets, Two-way
type. 3/8 pair,

80 FOOT AERIAL MASTS. Complete
assembly consists of 10—3ft. x lin,
dia. steel ot sections, mtg. base,
guys, ropes, peg bag and pes, insu-
iators, stay plates and necessary
fitting equipment. Comes to you
complete with Hammer and Canvas
carrylng bag. NEW Only £4/15/-,

AIRBORNE TRANSMITTER RE-
CEIVER, TYPE 1886. A mobue 10-
channel crystal controlled V.H.F.
Tx/Bx. covering 124.5/156 Mo/s. I.F.
Bandwidth 23 kc/s. Complete (Jens
external attachments) in metal case,
with all valves and 24 v. rotary
power unit, Used, but in Arst-cinas

Far model radlo control. ete. 7!8 com.

condition. Only £8/10/-. —

TERMS: C.W.0. or 7 days approved accounts. All our goods are guaranteed

new or in working order, Monoy relu;

nded in full it not absolutely satisfied.
.0.D.

Orders despatohied same day. NO POSTAL OR PACKING CHARGES. (.0
2/ extrs. i

56 oztrs Kire and N, Ire

land and couniries outside U.K.

2—MiNI-4. AREMARKABLE FOUR TRANSISTOR SUPER.
HET POCKET RECEIVER
% MEDIUM AND LONG WAVEBANDS
Y SIZE OF CASE 5§ x 3} x I +tin.
% AUTOMATIC GAIN CONTROL
Y% 24in. LOUDSPEAKER
Y 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
Y LOUDSPEAKER RECEPTION
MEDIUM AND LONG WAVEBANDS
REFLEX CIRCUIT
Step by step instructions. 173, post 3d.
4—FULLY TRANSISTORISED CAR RADIO
Y% 7 TRANSISTORS
2 WATTS OUTPUT
MEDIUM AND LONG WAVEBANDS
A.G.C. AND AUXILIARY A.G.C. CIRCUITS
SUPER PERFORMANCE
Step by step instructions, 2/=, post 3d.

*+r

*
*
*

Mail Order and Trade:
RADIO EXPERIMENTAL
PRODUCTS LTD.

33 Much Park Streat,
COVENTRY
Tel.: 27114

Wholesale Inquiries and Export:
R CO LTD.

O'Brien’s Buildings,
203-269 Foleshill Rd.
COVENTRY
Tel.: 24224
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oo RECORDING
AVOIDING HUM AND DISTORTION FROM
jAPE recorders do not normally have built-in THE
radio receivers. When one wishes to record a
radio programme, it is, therefore, necessary to

feed a signal from a receiver into the input of the

tape recorder through a length of cable which
may have to be fairly long. It is preferable to
use coaxial cable.

——

" (g Signal Supply Point
i OyF It is common practice to take the signal from
0 I—_—L_ the external speaker terminals of the radio receiver
i = Audio for or (if no such terminals are fitted) the signal may
i - R be taken from the output side of the speaker
e transformer. Although a low impedance output
. is conveniently obtained by this method, it neces-
Final LE Coaxial sarily means that any distortion in the réceiver
gatstonmer Recorder output valve or in the speaker transformer will
Oe1yF be present in the recording. Most radio receiver

distortion usually occurs in the output stage unless
the receiver is an expensive one.

On the other hand, it is not wise to connect a
length of coaxial cable to the detector output or
T2o to the anode of an audio amplifier which is in the

*O I
AAAAAAAA
YYVVVYYY l

©
o

radio receiver (via a D.C. blocking condenser),
because the capacity of the cable will severely
= affect the high frequency response.

=
Fig. |.—The cathode follower detector. Cathode Follower Detector
. . . 4
If a radjo receiver is being constructed so_that
it can be used to feed a tape, recorder, a cathadle
follower detector may conveniently be used. This
circuit, which is shown in Fig. I, has a low oufput
< HI+ impedance and can be used to feed a tape recorder
15k 2pF through a long length of coaxial cable without
[ |—:1_ o high audio frequency attentuation. The circuit
=3 eceiver
t._:-;!,l: 180k= OuuF = e Oﬁtg:t
=t ! A valve < HI+
S » 347k ’
i ' W ¥
f% a Vil | V3 })
Final 1| 4PF] 77T
Transtormer H ‘ Coaxial
cable to
AGC. Recorder
OMF| e \ .
A% 9
47k 220k | 0
VW4 < 3
100 o -L 22 1 EE
B 108]" 254F k OssM =z
pFl 25V /

P

= Volume

Fig. 2.—The circuit on the right is a cathode follower audio stage which may be added to a receiver the existing
circuit of which is shown in the left-hand diagram.B Point ZX" should be connected to one of the points “A”,
LTy -1h4 or [ I’.

prenpitey
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has the additiona] advantages that it does not
appretiably load the previous tuned circuit and
maximum selectivity ~and gain are therefore
obtained. The distortion given by the cathode
follower detector js very low. Almost any small
iriode or triode connecied pentode, e.g. the 6C4
triode,  can be used -as-the -detector -valve in the
Fig. 1 circuit,

Cathode Follower Stage

if it"is’ required to feed a tape recorder from
an existing receiver, the substitution of a cathode
follower detector for the common diode detector
would involve re-alignment of the receiver. This
can be avoided by the use of an additional cathode
follower audio stage in the. receiver.,

Assuming a diode detector js used in the usual
double diode triode circuit shown in Fig. 2, the
audio output may be taken from one of the points
marked A, B and C in the circuit and fed jnto
the point marked X, The component valnes shown
in the left-hand circuit of Fig.. 2 are typical, but
will vary slightly from receiver to receiver,

If' the point X is connected to the point A, con-
siderably more amplification will be obtained than
if it is"connected to the point B or point C. The
receiver. volume control will affect the tape
recorder input if the connection is made to point
A or eh, but it is .probably more convenient to
connect point. X to point C.so that the receiver
volume control does not .affect the recording level.

Double Triode Circuit .

“Those. readers wishing to “use the double triode
ECC82 (or ‘the 6SN7 ‘or 12AU7) may find the
Fig.'3 circuit- convenient. The first triode js an
ordinary amplifying stage which is directly coupled
10 the” grid of the - second- stage. The positive
voltage. applied toithis grid (about 100) is counter-
acted by‘a slightly greater. positive voltage ‘on the
cathode owing to the Row of ‘the anode current
thrb‘ugn thie: large ‘cathode 'resistor. The difference

» . . . - _
. IMPORTANT NOTE
- COPYRIGHT AND PERFORMERS' RIGHTS
BBC Sound and TV Programmes;
| ItMid an 'mfrllixs'sesment. of the rights of the BBC, under the
Copyright Act, , Lo do any of the following things withoul
S 3
" obtelning permission from-the BBC, @
- (1) To make 8 record of a sound broadcast or of the sound
. bpartofa ‘bel.avmlon broagpast otherwise than‘for private

[¢4] make a film of any sequence of images in a television
a broadcast sufficlent to be Seen 83 a moving picture,
: otherwise than for l):»rlvat'eo purposes,
’I‘odjsbow & television broadcast in public to a paying
! audience, o e

. or .
- Tesearch or private study) or before {ts performance in public
‘- {(whether the audience pays or not), o
Gramophone Records: .
@ramophone records are:already coyered by ‘& separate

. POSes or otherwise) ts an In-
emant of the éonight in the gramophone record which
1s.nprmally controlled. by the issulng record company.
- Performsance Rights: T

The permission of any dramatic.or mudtcal performers
taking part in a. broadcast must ‘be_obtained under the

€ thelr pertormances, otherwise
for private or domestic use, . . o g
BBC Schools Broadeasts:
* _The recording of BBC Schools Broadcasts may be made by
8CHO01S without obtalning the above permissions, provideq
~ ibat the records are only used for instructional piirposes

in l%ass, and.that they are destroyed at the end of the Sohoo]

' .

~
'
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R CHT+
33k 233k
1w Zhw
22k;
W<
8pfF y
H’-JJ 1 %8}1!’
[ ]
Coaxial
emw - cable to
input Paco\rder
from
Blor'c” Oeipf \
of Fig 2 ﬂhg::_>
>
§4700 é"ﬁk §2705
Sav |2
[ 1 1
—_— o ¢

Fig. 3.—A double triode as amplifier and*cathode
- follower. :

between these voltages pravides the bias for the
second triode. The input can be taken from points
B or C of Fig. 2. The audio voltage at point A
is too large lor connection to the input of the
Fig. 3 circuit. -

With the circuits shown, the signal can be fed
into a very long length of coaxial cable, and hence
to the recorder, without the high  frequency
response being noticeably affected. ‘The cjrcuits
must be placed in the radio receiver and not jn
the tape recorder. When the circuit of Fig. 2 or
Fig. 3 is used, the lead from the audio take-off
point (A, B or C) to the additional valve circuit
shiould not be more than abour three inches long
—shorter if possible. Care should be taken o
ensure that- there is only one earth connection
between the receiver and recorder; this is the ouler
connection of the coaxial cable. [}

SIGNAL GENERATOR OUTPUTS
(Continued from puge 418)

There will, of course, be standing waves on the
cable (except when the load equals ‘Ra). but pro-
vided the cable introduces negligible losses, this
will not cause any error, The cable will not
normally introduce losses, for the signal gener-
utor will be close to the equipment under test,
and the cable will be very short,

Incorrect Cable Impedance

‘The incorrect, reading of the signal . generator
attenuator, and an incoirect connection to .the
equipment under test can certainly result in errors
in measurements. The cause of these errors is
often difficult (o tind. A graph is shown in Fig. 7
giving the variations in the cable output voltage
with. length, when the cable has a characteristic
impedance equal to 2Ra. The output imnpedance
seefl by the equipmeni under test witl also be
wioNg with this condition, and it does not need
much  imagination 1o picture  the completely
incorrect and probably * batiling results  which
could be achieved. Provided reasonable cafe is
taken, however, one can usually be sure what out-
put voltage the signal generator ;s BIVINE, and
what its oatput impedance is. ]

B
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OP3 (3 ratios) TYPE P (4 ratios)
The ideal replacement g
Smail output transfor- N iy
mer for battery and part- lragsformer for s‘;{ls up
able sets or mains set up “(’, rsa"go"“m‘;"éo auo? 3
to 3 watts output. Ratios 39', - Usap o
30, 60 and 90 to 1. Max. (MO.l Dc&ntrse ‘app? )
D.C. 30mA. Inductance 4 e O ¢ 04mA5bcn-
at 4v S0cjs. 26H with gucance &t fs.
zero D.C. 3.8H with WIthy ZEKO,
%OmA Dh.C.lWidt{\VZEin. g
y height 13in. Weight Vyidih 23in. Height Jin
6 .OL Max, waits. 3. weight 12§ oz Max.
Price 7/6 watts. 5. Price 9/-

W
/‘7/

_

GP8 (8 ratios) General purpose output transformer with two centre-tapped
primary windings and two secondaries. Matches practically all output conditions
to speakers of 1 to 15 ohms impedance. Suitable for use up i0 5 watts output.
Ratios 12, 18, 24, 30, 36, 48, 60 and 72 to 1 (ratios 36, 48 and 72 to | ave centre-
tapped). Max. D.C. S0mA. loductance at 10v 50fcs (¢ach primary winding, 22.5H
with zero D.C. S5.0H with 30mA D.C, Width 2in, Height 2§in. Weight 12§ oz
Max, watts 5. Price 12/6

W

7
_

W2 (3 ratios—all centre tapped)

A high quallty transformer for undistoried
output up to 10 watts with speakers up to
15 ohms impedance. Ratios: 15:1, 22:1, 45:1. Gff
D.C. resistance of primary 460 ohms.

Max. D.C. 80mA Inductange a1 4v 50c/s.
61H with zero D.C. Leakage inductance 200mH
Width 43in. Height 3in. Weight 2 1b.
Max, watts 10, Price 26/-

Special ratios to order 30/-

%

sMI| STEREO MIXER TRANSFORMER
Enables stereo systems 1o be operated with a
single bass unit and two treble speakers. Can also
be used to add a centre speaker to “fill in the
middle” where existing speakers are 100 widely
spaced, Existing full range speakers can also be
converted 1o stereo using the SM1 and an
additional treble unit. Size 4 x 24in,

Weight 2 !b. Input 15 walts Max. Price 30/~

WMTI MATCHING TRANSFORMER

Auto transformer for matching with 10-15 ohm
or 7-9 ohm speakers 10 sets with 2-5 ohms
output or vice versa. Frequency response

within 1dB from 20c/s to_15kc/s. Power

i

N

N

S

o

\\ handling capacity 15 watts. Can be used to

§\ match loudspeakers of different impedances to \\ %‘
\\\ cross-over unit in high-quality two of three \ \x\l
\\\\\ speaker systems. Width 2§in. Height 2iin. \\\\“\\
\\\Q cight 12§ oz, Max. watts 15. Price 136 §\\\\\%:

AIR CORED

INDUCTORS z

High grade air bored

inductors wound with a r e a e
17 s.w.g. aluminium

wire can be supplied
10 order within the WIRELESS WORKS 'LTD
range 0.1 10 8.0mH. '
Suitable for use in
cross-over networks
and filter circuits.

Prices on application.

7

__

W
_

Y

N\

iy
2

o
72

7

Wi

i

i

__ Tel: Wle 1235/6
§\\\\. \ \DLE BRADFORD YORKSHIRE | e el ‘Baford

)
74/
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CLYNE RADIO LTD.

f 18 TOTTENHAM COURT ROAD, W.I
! MUSeumn 5929/0095
# 162 HOLLOWAY ROAD, LONDON N.7
= NORth 6295/6/7
9 CAMBERWELL CHURCH STREET, S.E.S
RODney 2875

All post orders and correspondence to
162 HOLLOWAY ROAD, LONDON N.}

THE “CITIZEN”

Introduciog our new Sensitive 5-Stage (4 transistor plus diode)
bocket transistor receiver—for full medium wave reception—
with the followlng outstanding teatures * Completely
Jelf-contained—No
external aerlal or earth
required. %
2sln, High Flux P.M.
Speaker, % Push-puil
j.output. & Qeguine

diswan ‘transistors.
* Socket provided for
person lstening,
* Bocket provided for
coonection to  Car
Aerial. % Volume’ Con-
trol with on/off switch
—Condenser  tuning.
% KEasy assembly on
colpur coded pre~
tagged ‘circuit board.
% Attractive red poly-
StyTene cabinel meas-
ures 54 x 3 x 1liin

ONLY Plus
95’ = P.&P. 28
chrome handle, attractive dial, All required components

includlng  full instructions, solder, ete. and bant‘ery
at speclal inclusive price of only 95/-, (Yes, Ninety-Five
Shillings Oniy!) Plos 2/6 P, & F. Nothing more to sbend.
Suitable crystal deaf-ald type minfature earplece fitted with
minfature jack plug at 7/8 extra only! if req. All parts avail-
able separately—Iitemised list and full assembly instructions,
seal for 1/8 post free. Hear this amazing little recelver
WO , &t any of our branches.

"WAVVEMASTER" 7-TRANSISTOR LUXURY
PORTABLE

400 Mililwatt Output
I puia  vourselr, ONLY £10,19,6
edlum and Lo aves g W, i
—Push-Pall g%merhet. __P & P
ghl V. C. P%rtact Car -
o reception,
duln, x 6fin. x 4in. &t
Fbase tapering to 4in, at
LoD, ery attractive
two-tone grey . Vyniae
covered cabinet witn
black and gold printed
-escutcheon plate, eream
ansd gold kpobs, handle

and  cabinet fittings.

* Welght—complete

with long-lite 73 velt

battery-—4tlb, % Mazda 2o
‘bigh-grade  transistors denn
‘throughout. h- s 4
¥l Un. x 4in. Elliptical

ey
S
Co-axial socket at rear for
d*.;rect connectlon to Car Radio Aerlal % Improved receptllon
by use of seven-section plated telescople aerial disappear lllxg
into Cabinet when closed, 34in. above Cabinet when fu X
extended. Comnstruction simplified by Bakelite chassis boar:
with the followlng components already mounted: 1.¥. Transfor-
mers (3), Oscillator Coll, Trimmer Bank. Output Transtormer,
Interstage Transformer. Aerlal Brackets snd Harth Bar.
SPECIAL INCLUSIVE PRICE for all required components,
full assembly instructions—nothing more to buy—Iis 210.131.6
plus 3/6 P, & P. Allgnment service available. full assembly
instructions and individually priced parts iist, all of which are
avatlabie separately, 2/6, post free.

P.W. “ROADFARER" Now available the
“*@smor” version at special inciusive price V.
ik

of £16.18.6. P, & P. 2/6.

CRYSTAL MICROPHONE (illus). Sensitive
Minjature Lapel-type. Complete with clip
and screened lead. Brand new. 17/8. Post &d.
MINTATURE 2P. 2 WAY SLIDER S\}‘l TCH
as used in P.W. pocket superhet and ‘‘Road-
farer”, %{6 each. plus 3d, P. & P. .
LIGHTWEIGH1T HIGH RESISTANCE
HEADPHONES, 4,000 ohms, adlustable head-
hmd.-braxl]d nﬁw. &Limn.ed quantity at 13/4
r pair, plus 14~ p, & p.

S3ALL SOLDERING TRON. Complete with vinyl carrying
case, malns lead angl2~p1n plu{. Aixc' giig vb}ilangé%m}i?éeﬁ:
and becomes protective cover for the . Only h b
P.%z P, Spareg avallable. Bit1/3. Element 4/8.

WIRELESS September, 1961
T U B Es HIGHEST QUALITY—NEW LOW PRICES
vt GUARANTEED
MOST MULLARD, 6 Mooths 12 Months 12 Mouths
MAETDAGN COSSgR. Seconds Regunned NEW TYPES
EMITRON, EMI- 104 -10-0  £3- o 4. -0
o e T
FERRANTI TYPES, | |71 -
PROCESSED 1N { M4in. £2- 0-0 24- 0-0 | MW 36/24, £5-0-0
OUR OWN FAC- | 10/17in,  £2.15-0 24-16-0 | crm 172,
TORY. 2lin. £8-15-0  £5-15-0 MW 43/84, 26-0-0
Cartridges | 4 SPEE. Latest

oulv. Acos £2/8; Honotune 17/-;
Steig and Reuter 15/-; Power Point
17/.. Compiete with toue arm, 8/-

eXtia,

TRANSISTORS, Yellow sSpot, 2/8,
Whnite Spot, 3/8, Eel spot, 8f.,
DIODES,  General purpose, Famous
nakes, 9d. euch, 8/« doa.
RECTIFIERS for chargers. 4 awmpa,
/8. Transforwmers to match 6-12 .

18/-.
TAPE RECORDERS, Cases at
Bargain  Prices, Rexine covered.

1ut X 14 x 54in., 16/-; 16 x 12 x Tip.,
19/6; 14 x i1 1 Shio., 16f=; 1l 19 x
sm., 1148,  Varous colours, (P. &

¥.2, -

B..K. TUY Turutable together with
Lightweight dual Bapphire Crysial

Pick-up Head, ArAzing  value,
£3.10.0, Carr. 8-,
LOUDSPEAKERS, Manufacturer

iresh. 2fin. 13/-;
6 x 4iu. 16/6; 5 2
Ble; 7 x 4in. 18/
35/-.(P. & P. 1/)

PM SPEAKERS 8 Ohma. Periotmance
Guarsuteed,

. 18/-; 10in. 22/6;
1o, 18/6; 8 x #in,
40, 16/-; 8 x 131n.

S, bm. 101D,
64in.8/ 7 x din, 11/- 10 1 Gin. 18-
(P. & P, 2,

TEST SETS, Type 74A. Brand new
wortl £10. Our price £4,10.0,

VALVES

10%, DISCOUNT SPECIAL OFFER

TO PURCHASERS

of uny SIX VALVES marked 1n black type

(A5v, 1n dozens). Pust: | salve 6d.; 211, i

BY RETURN OF FOST
GUARANTEED 8 MONTHS
NEW LOW PRICES

FREE TRANSIT INSURANCE. All valves
&re aew ol of fully guaranteed ex-Govern-
uent ongin, Satistaction or Money Back
Guarsntee on goods il returned unused
Wwithin 14 days.

UZ4 5/-16L1L 12/6/20PS  12/6, EB91 8/6)HL4IDD uig 8-
1A7GT 11/8|6L6 9/8120P4 17/~ EBC38 479 6 UTY b/8
1C0UT  9/6|6LEG  7/3[20P5  16/-|EBC4L  8/-| HVR2 78|uTs &/-
1H3UT 9/8{6L74 6/-12546G 8/-|EBCS1 7/9|KT33C 8/8|us> Tl
1L4 3/6]6118 8/6|25L8G  6/8|EBF30 7/9(KT88 9/-(U107 114
INGGT 9/8|6L19  12/8|w5L6GT 8/- EBF89 8/8|KT44 768|113 6/=
1Rb 5/8{6LL20  8/¢ 12/6/KT45  8/8lU119  6/9
134 8/-18P25 8/4 3 18/- EBL31 21/-|KTs1 8/6| U142 Y-
135 4/9|6P28  12/8(30F0 8/9 EC52 4/6/KTo3  6/8' U143 8/9
1T4 3/9)|6Q7G 6/3[3uFL1  8/8|FCCIL 9/6| KT6d  12/6!U145 /=
2A3 T0[eQ7AT 8/9:130P4  12/68|ECCBS 4/- KTW61 56/8) U147 b/d
2Dl 4/6[88A7 5/9|30P12  B/-|ECC33 4/6[KTW62 5/9 114y -
3a4 4/9|88G7 4/9|30PL1 lO/ﬂiECOM 9/-|KTW83 &§/» Ulsy 6/d
Q4 9-(63HT  4/8/35L6GT 8- ELUC3>  6/- KTZ68 b/6 L1513/
a34 6/- 10237 4/-135W4 8/8/ECCH1 b/BIMUL4  8y-lUL152 -
sV4 B/9[68K7  5/814524UT 5y ECC82 8/-[N1x 73 U168 [T
ER4Q  9/8|BILIGT 6/-{500L6G TECC8R  8/8|Na7 11/- U154 673
5T4 /8| 6SNTOT 446 N 19/-1ECC84  8j9|N78 15/~ Uil 1i/-
aU4d 4/8|8347 8/=)50LBGT 9/~ ECC85  7/9!N1us 16/= Tzgl /8
av4g 8/9/6387 4/6|61BT 18/-[ECF80 8/6|PCCHe /-1 U282 15/
SY33  B/8|6U4AT 10/8(61SPT 11/- ECF82 8/8/PCCR5  9/8' U301 15¢-
SYSGT 6/-|6VeQ 5/8 H0AV B/-|ECH21 12/8, FCCSs 19{-'Usve /8
BE4Q 8/6 6/6)185BT 18/-|ECH35 B/8/PCCHY 184, Us2y T~
SZ4QT 11/- B/-1807¢A)  6/6|ECH42 B/6|PCF20 7/ vsae 114-
AG §f= -1807(E) 8/9/ECLLEL B/.|PCH&2 718 Uduy Bj8
LASG 8, 6/6|955 8/8|ECLAU  7/-{PCFmd 16/~ T80} by
BACTY 4/8 218|958 2/6|ECL82  8/8 PCLS2 7/8 UABCS0 /6
6AGS 38 8/~ 9001 4/=|ECL83 12/-|FCL53 10/8, UaF42 -1
€A47 98 21919008 4/~ EF22 7/-|PCL24  7/6[UBCH1L 79
GAKD  &/¢ 9U3[ATP4  2/9,EF54 8/3|PENRS  4/8/UBCEL /4
SALS 8/d 18] az3l ﬁl-IEF i} 4/9|PEN4b  ?/8|UBF~u %9
6AME 3/ ?/6|Bag 8/8'kFsd 6/8|PEN46  5/3|UBL21 14/8
XYL /- 9/-| B6s 40 EF26 B/-PLSS 8/3| UCH21 128
6aTd 8/~ U« CBLI Ell-iEFbs /9|¥Ls6  10/8|UCH4AZ 7/6
sAUS  7/8 11/-1CCH36 14/-'EF8L 3/-PL28  16/8)UCHX1 #/d
tB8G  §/8 13/8|CcL33  11/9 EReg 4/8iPLEL 8/91 UCLE2 11/8
[1-XU] 8/- 10 5/9|CY 3y 8/9|EL22  12/8; Pixa 6/8'UCLES 186
6BEGS  b/8|10LD11 14/8 | Dus 1/8 k82  4/8|PLAS  6/0 UF41 - 88
GBOGG 12/6110P13  9/-| DAY  2/8|EL3S  8/- pLeg 8/ UF$2 56
GBWo  7/9|10P14  9/-fLACS2 8/8|E L35 7-1EY31 78 UFs0 18
6BW?  5/9(124H7 6/9{DAFSL 4/9|EL37 11/6 Pysa. 10/- UF#p 89
6c4 8/81124HS  9/8| uAFys 7/S|EL38  12/6. PY50  7/-'UF36 14/¢
6C6 4/8(124Td 6| DF33 /9| E141 8/-|PY8BL 6/~ UFs8 -
609 8/9112AT7  5/6IDFSL  $/9|EL4s  9)-Pys2  &/3|ULa1 -
6CD8a@ 21/-|124U7 8)-|DFe2 8/81EL34 A-{PYsy  6lUL4s 1i/-
6CH6  8/8|12AX7 6/9|DFud 7/8 EL91 4/8: 1230 9/8/ULd6 By
6Do 4/8|12J5QT 8/8|DH7? /- EM34 UL4 8
8F1 4/8]12K7GT §/-|LHS! 9/~ EMS0 ULS0  u/6
6FeG  6/3]12KBGT DE32 11/3 EM8I Uus 1278
6F12 8/- 11/-|DES1  b/6 EM¥4 uu? 8/6
6F13 6/9112970T bf-|DK92 7/6 EMS UYIN 11/
6F14  8/6]128K7 4/B|DK98 7/ EN VY4l ¢
8IS 8/6|128K7GT DL33  8/8 6/0'UYSs  6/8
6H6 2/ 48| DLu5 /6 IVR105/80
615@¢ 2/6]128N7GT bLigl 8/-] 16! i
0iSQT  8/9 /6 (D Ly2 bf- 8/8' VR150/80
8176 5/-113D3 7/-|DLY3  4)v 9 a/9
6J7GT /811437  22/8|DLvd  o/8|F X638 #/d
6KouT 6/6(19BUsG DLys  7/3 EZ81 X66 11/
6E7G¢  £/8 bf- | EASV bd. X76M 19
6K7GT 4/9{2uD1 8/6( EABCEO 7/6 GZ30 X738 14/d
BK3G  5/8]20F2 §/6| EAF43 B8/6 Gz22 5/8|U53 4/8|X79 16/
GEXUT 9/8|20L1  16/- | EBS4 1/8 HABCBO 8/8IU70 6/6) x 04 6/3
6K325  9/6iw0P1 9/w|EBAl _ 7-(HBCSO 7e|G71 /-1 266 8/

The most

competetive cormpreheasive valve list in the country.

TECHNICAL TRADING CO.

350/352 FRATTON ROAD, PORTSMOUTH
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Converting the TRF Transistor
Four to LW. Tuning

A SIMPLE MOVDIFICAT|ON TO THIS P.W.
SET TO ALLOW RECEPTION ON THE
LONG WAVE BAND.

3HE four transistor TRF receiver featured
in the June 1960 issue of PRACTICAL WIRELESS was
described as simple to construct and therefore
particularly suitable to the newcomer to transisitor
circuits. For simplicity, medium waveband tuning
only was included, and this arrangement is entirely
satisfactory for readers living equidistant from the
transmitters covering the Light and the Home pro-
grammzs on the medium waveband. However, in
areas where it is the usual practice to receive the
Light programme on the long waveband, medium
waveband tuning only restricts the usefulness of
the receiver, and details are given here of how best
to modify the original design, in order to accom-
modate both wavebands. The modification
pecessitates introducing a four-pole, two-way,

switch into the circuit, which may be the cirpular
tyg\‘e{ (13in. in diameter) and also an additional
L.W. R.F. transformer.

By D. SAULL

In the first method, where both coils are wound
on the same ferrite rod, the medium-wave coil
forms parts of the winding of the long-wave coil.
When the wave-change switch is turned to .the
medium-wave position, the long-wave section . of
the coil is left floating. This section of the coil
has an inductance of about 2-2mH and requires
only a 10pF parallel capacitance to resonate at
1-2Mc/s, which is the wavelength of the Light pro-
gramme on the medium waveband. Should-:this
section of the coil, when not in circuit, so resonate
—being tightly coupled through the ferrite rods to
the medium-wave tuning section of the coil—it will
result in heavily loading the medium-wave coil and
will render the 1-2Mc/s tuning section inoperative.
The self capacity of the wave-change switch” will
be about 3pF, and the single-layer wound aerial
coil will also possess a litile self capacity—hence
the stray capacity of the wiring in the circuit must
be kept to an absolute minimum if trouble is, to
be avoided. This may be achieved by keeping the
connecting lead from the top end of the long-wave
coil to the switch as short as possible. To achigve
this. the wave-change switch
should be mounted directly

beneath the ferrite rod—the
switch control spindle may then
extend to the rear of- the
receiver cabinet. 24

The Method of Winding the | MW,
and LW. Coils on. the $ame
Ferrite Rod g U

I
The dual-wave coil coriﬁéts
of 150 turns of 34s.w.g. doible
silk covered wire, close wound
in a single layer on the forther
that should be a sliding fityon
the two ferrite rods; the co is
tapped as shown in Fig. 2" .The
former is made by winding a
strip of thick paper, two inches

.

The L.W. Coil used is a Teletron HLX.

The Construction of the Aerial Coils

There are three methods of constructing the
aerial coils: winding the coils for both wavebands
on the same ferrite rod; winding the medium-wave
coil on the ferrite rod and winding a separate
frafne aerial to cover the long-wave tuning; or
winding the long-wave coil on the ferrite rod and
winding a separate frame aerial to cover medium-
wave tuning. If either of the last two methods is
used, the choice between them is determined by
the weakest signal strength in a particular area—a
frame aerial has greater sensitivity to weaker
signal strengths. i

(tags 3and 5 not used)
Fig. 1.—The arrangement of the second tuned circuit.

wide, three times round: ‘'the
ferrite rods,  adhesive having
first been applied.to the sur-
faces in contact. ' A piece! of
similar paper wrapped rognd

the ferrite rods beforehand
¥
— 2'———»‘ : i
2 ferrite - ¢
” d ¢

?
%50:
Fig. 2.—The winding détails of the dual-wave coil.
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will ensure a_little clearance, so that the finished
former is'free to slide on the ferrite rod when the
under piece is removed, '

The gauge of wire is not critical, and it js not
important that double silk covered wire is used—
enamelled covered wire would function electrically.
However, the best conditions prevail if the given
specifications are adhered to—and the guide to
the physical measurements, in Fig. 2, may then be
followed. )

PRACTICAL WIRELESS

‘Septegnber,,_ -|96i

rods adjusted to give the-best results. This pbsition
will most likely-be in the centre. ] : a

Winding the M.W. and L.W. Coils Separately—One o/
a Ferrite Rod—the Other as a Framé Aerial
If the LW, coil is to be, wound as a frame
aerial, the existing M.W. winding on the ferrite
rods need not be disturbed. If the L.W. coil is

'to be on the ferrite rod, then wind'.the coil as in

the first method, omitting the 10-turn ‘tap, ¢ .-

The frame aerial may be wound on the inside ot
the back cover of the receiver cabinet; the size
should be about 73in. x 10%im
The coil is wound round four
blocks, jin. square, cut: from
hardboard and cemented to the
insideof -the back cover of the
receiver; four larger ‘blocks.
#in square, also. cut. from. hard-
board, are cemented on .top of
the former blocks, to. prevent
the wire from sliding. of
(Fig. 4). - g

Fig. 3. (lef)~The method of winding
the coil on its former. Q8

T,
' "l“’ T
.

.
|
]

o]

l
)
1

Fig. 4.—This shows the way in which the frame aerial
is.wound on to the inside of the back of the receiver.

The taps on the coil

are formed by making a

loop in the wire and twisting together ‘the pair °

thus,formed: then carry on winding. * .

A convenient method to wind the coil is to cut
a - narrow piece of Sellotape to a size about
%in. x 4in. to form an anchoring tab. Then wrap
the extreme end of the tape round the wire and
attach the wire to the former (Fig. 3a) by means
ot the remaining length of adhesive tape. Succes-
sive turns of the winding will hold the tape firmly
in position. Likewise, slip a piece of tape, the
same size as betore, underneath the wire (adhesive
side uppermost) about 1S5 turns from the com-
pletion of the winding (Fig. 3b). When the final
tirn has been wound on, -pull the extruding length
of tape upwards and back over the top of the
winding. A coating of varnish over the entire
winding will hold it secure, but first remove the
former from the- ferrite rods, otherwise it may
stick to the rods. The ferrite rod aerial may then
be connected, and the position of the coil on, the

e 12 or 51
——w I turns
2 Frarnle
Aeria

[y, e . 40 or 150
=== . turns
o :
= 4017 .
- turns

oo t
>

./ v -
- 10°0r 40 tumns

: , I +1e5V,
fig. 5.~This  shows the method of connécting the
' frame aerial in circuit, . :

For mediumn-wave tuning, the frame aerial.con
sists of 12 turns of 34s.w.g., d.s.c., wire tapped, at
4’turns; for long-wave tuning, 51 turns of the same
type 5wire is tapped:-at. 17 turns, connected _as -in
Fig. 5. . ' ’ o -

The Second Tuned Circuit .

The arrangement - of ‘the second- tuned eircuit
remains identical .for the three - methods; -'and is
shown in_Fig. 1. . . S

The L.W. coil used is a Teletron HLX., ™~

Ascertain that connecting wires in the first and
second tuned circuits of the receiver -are not in
close proximity, which would result in instability.

The ‘method of aligning the receiver is the same

. as that described jn the June 1960 issue, but in the

first instance inake sure that the 40pF reaction
capacitor is fully out and then slowly turn in. to
increase the- positive feed-back until the _best
{]esulés‘are.obtained once the required signal is
eard, ’ : .
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Technical
Training

in Radio,
Television
and
Electronics
Engineering

- qith

PRACTICAL WIRELESS

The decision is Yours. To be 8
success in your chosen career; to
qualify for the highest paid job ...

427

to control a profitable business of ~

your own. ICS homé-study courses
put your plans on & practical
basis; teach you theory and practice;
give you the knowledge and experience
to take you, at your own pace, to the
top.

Choose the RIGHT course !

RADIO & TELEVISION ENGINEERING
INDUSTRIAL TELEVISION

RADIO & TELEVISION SERVICING
RADIO SERVICE AND SALES

VHF/FM ENGINEERING ¢ ELECTRONIC
COMPUTERS & PROGRAMMING

1cg provides thorough coaching
for professional examinations:

Brit. LR.E., City and Guilds Tele-
communication Technicians, C. & G.
Radio & TV Servicing (R.T.E.B.);
C. & G. Radio Amateurs.

. THERE ARE 18 COURSES TO
" MEET YOUR NEEDS AT EVERY -
. 8TAGE OF YOUR CAREER.
IN AND POST THIS

FiLL
_COUPON TODAY. -

" You will receive the FREE 60 page

1cs Prospéctus listing examinations
and 1cs technical courses in radio,
television and electronics PLUS
details of over 150 specialised
subjects. :

LEARN AS YOU BUILD

Practical Radio Courses

Gain a sound up-to-professional-
standards knowledge of Radte’
and Television as you build YOUR
OWN 4-valve T.R.F. and 5-valve
superhet radio receiver, Signal
Generator and High-quality Multi-
metef. At the end of the course
you have three pieces of permaneft,
and practical équipment and a fund
of personal knowledge dnd skill,
1cs Practical Radio courses open &
new world to the keen Radio

amateur.

Other 1CS courses include?
MECHANICAL, MOTOR, -#
FIRE, ELECTRICAL & 2
CHEMICAL ENGINEERING.
FARMING, GARDENING.
ARCHITECTURE & R
WOODWORKING::
SELLING & MANAGEMENT.:
ART. PHOTOGRAPHY, . -

etc., etc.

3::
PLEASE STATE ON COUPON,
SUBJECT YOU ARE .:.
INTERESTED IN . . O

| ="
| INTERNATIONAL CORRESPONDENCE SCHOOLS .
| (DEPT. 170), INTERTEXT HOUSE, PARKGATE RD,, LONDON, SWil -

| pLEASE SEND FREE BOOE ON.....csssr CO0CCOCAIC0000000G0 ceevernnens 1~
= NAME ... veessasesssnsnnssessanssaresaanies - 1
| ADDRESS wovuee . S l.
T —— g — l

o OCCUPATION. evensecssssessessrasessnnssasssssenrensssnasssse AGBucerrsccnnaenses 1
1 PP |
-
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~{fsted  circuit,

‘W follow instructions, all
‘[[reomponents including
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- Dept. B
152-153 Fleet St., London, E.C.4. Tel. fle 2833
Business Hours; Weekdays, 9-6, Saturdays 9-1

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

THE FLEET SIX”’

The “Fleet 6,” a
% wow of a transistor
set that really gets
the stations, New
design 6 transistor
superhet packet
receiver, using 6
guaranteed first
¥ grade, cransistors
plus sensitive
diode, push puil
output medium
and  long wave
bands, new type
printed circuit, high 'Q internal ferrite rod aerial, 2{in. high
flux speaker, provision far car aerial, overall size 6% x 44 x 11,
Simple to follow inscructions. All components guaranteed,
service after sales. This is equal (o many manufactured sets at
double the price. All components including cabinets, transis.
?eaktr, circuit, ecc., only £8719/4 complete, post and

The Transistor Set you 6¢
have been waiting for!

2/6. PP4 Battery 2/ extra. All components sold separa-
end S.A.E, for details. Circuit and Instructions 2/6 post

Using 6 guaranteed
first grade transistors,
sensitive diode, p/pull
output, medium and
long wave bands, prin-
high Q
ferrite rod aerial, 6 x 4
" high flux speaker, Pro-
‘vision for car aerial.
tAtcractive 2 tone cabis
, net, overall size 104 x
x 3tin. Easy rto

l,cabinet, transistors, speaker,
circuit etc. £9.19.6d. com-
plete P. & Pkg. 3/6. Battery extra. All
components guaranteed and sold separa-
tely. Send S.A.E. for details. Circuit and Instructions 2/6 post
free.

|.LAST FEW LEFT!

"ANOTHER FAMOUS ;
-"MANUFACTURER’S BARGAIN

COSSOR 4 VALVE
SUPERHET PORTABLE
Long and Medium wave bands,
Sin. speaker, built-in frame aerial
using Ever-Ready B126 90 voit
H.T. and AD35 14 volt
Batteries,  Actractive
" 2tone finish, dimen-
sions 9in. x 84in. x 4}in.
Original Price 15 gns,
Our Price £d8/197¢,

P.&P. 3,
Batrs. 10/- excra.:

Suicable mains _unit
to fit in place of bat~
ceries, Original Price
63/-, Our Price 39/6
P. & P, 2/-. This Cossor Bat-
tery eliminator will replace

any 90v, HT & i4v. LT, providing the set uses 96 series valves.

-PRACTICAL WIRELESS
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* Installing
hi-fi?

* The ‘Multigram’ Senior

houses it handsomely !

1t’s the newest in our wide range of handsome hi-
fi furnitare, Takes tape deck or turntable; pre-amp,

amplifier and tuner, plus 100 records.. Adapts for
tape deck. 48” long, 184" deep, 14” high, 9” legs,
Superbly hand-finished walnut or mahogany. Costs
less than making your own—23 gns.

Write today for details of full range and name of
nearest stockist.

Please state iocation of convenient shopping centres

DEPT. PW96! :
BROOK ROAD, LONDON N22

SOUTHERN RADIO'S WIRELES.S BARGAINS

PORTABLE TEST METERS. (As featured in March issue, pages
1005 to 1010) 0-5000 ohms; 0-60 mA; 0-15 v., 0-3 v. 12/6 each,
METERS. 30-0-30 and 3-0-3 volts, with leads. 15/ .
ATTACHMENTS FOR “38" TRANSMITTER-RECEiVER:
Headphones 15/6; Throat Microphones, 4/6; Junction
Boxes, 2/4; Aerials, No. |, 2/9, Ne. 2, 5/3; Webbing, 4ie;
Haversacks, 5/6; Yalves—A.R.P.12 4'6. A.T.PM4, ¥6. Set
of five valves, 19/., Postage on each item /6 extra (except valves).
ATTACHMENTS FOR “jg” TRANSRECEIVER, Head-
phones, 15/6; microphone 4a, i2/6; §le;
Key, 6/6; Valves—A.R.P.12, 46, A.T.P.4, 36, AR.8 76; Set
of six vaives, 25'-. Official booklet “18” T-R Circuits, etc., 6/4
post paid. Postage extra {except valves) 1/6 each itemn.
QUARTZ CRYSTALS. T pes F.T.241/F.T.243 2-pin 4~ spacing,
F.T241 20 10 38.9 Mc/s (54ch and 72nd Harmonic)' 11203 ords
to 8650 kc/s (Fundamental), 4'6 each. Liscs 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). 12'6 per dozen, post paid.
| E_;;Ol“‘DING BLANKS. New i3in., 6/~ each or {5 complete
in Tin, £4. a
BOMBSIGHT COMPUTERS.

Ex-R.AF, Wealth of gears,
motors, blowers, etc.

|deal for experimenters. £3.12,6, carr. paid,

RESISTANCES. 100 Asstd. Useful values, new wire-ends,
1276 per 100,

CS?NDE'&SERS. 100 Asstd. Mica, Elec., Tubular, etc, New

18/ per 3

MORSE PRACTICE SETS, Key with Buzzer on Base, with

battery, 1276, postage 2/~

LUFBRA HOLE CUTTERS. Adjustable. §" to 34", 773,
STAR IDENTIFIERS. |-AN. Covers both hemispheres, §7§,
VISUAL INDICATORS (10 Q4). Type 3 with 2 meter move.
ments, 2 neons, New 12/,

MAGNETS, Strong Bar, 2° x £** 11§ each.

COMMAND RECEIVERS B.C. 454 3.6 Me/s. B.C. 455 €-9 Mc/s,
Complete with 6 valves, new conditian, 47/6 each,

POST OR CARRIAGE EXTRA, FULL LIST OF RADIO BOOKS, £7C., 34,

SOUTHERN RADIO SUPPLY LTD.

11 LITTLE NEWPORT ST., LONDON W.C.2. GER. ¢653
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Letters to the Editor

The Editor does not necessarily agree with the opinions expressed by his correspondents

Whilst we are always pleased to assist readers with their
technical difficulties, we regret that we are unable to supply
diagrams or provide instructions for modifying commerical
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
pagae lil of the cover.

TRANSMITTER LICENCES

IR.—Surely we have not started that stupid
business about low-power transmitter licences
again? Mr. Dick’s letter in the July issue seems
to point to this. To own a *“ham > transmitter
licence is a privilege, not a right, and it seems
only fair that one should ¢arn this privilege by
taking the G.P.O. examination. As for saying
that only a simple test, if any, would be required,
is ridiculous; the present test does not seem all
that difficult.

Regarding his wish to abolish the morse test
for inputs of under one waltt, 1 should have
thought that morse was the only way to achieve a
reasoriable range with this type of equipment.
Moreover, if this test were abolished, there would
be dozens of irresponsible people using ex-govern-
ment transceivers, which, among other things, are
by no means TVIl-proof—M. . REDMAN
(Brighton).

SIR,—I have tead with inferest the great deal
of correspondence which you have published
recently ‘on the subject of novice licences.

It has been my ambition for the last three years
to obtain an amateur transmitting licence, and at
last I have taken the Radio Amateurs Examina-
tion, and am now striving ‘to attain the
morse sending speed necessary for the G.P.O.

test. If, and when, I finally obtain my
licence, 1 shall feel justified in using the
frequency ‘bands allocated to amateurs. 1 have

been asked by many people studying science sub-
jects what justification amateurs have in using
parts of the precious frequency spectrum for their
own pleasure. I then proceed to tell them that
at least the amateur has a knowledge of morse,
which might be valuable in an emergency.

If novice licences or special concessions to
* phone-only ” operators were permitted in this
country, the people who have to defend the
amateur’s cause would have no argument for the
continued existence of amateur bands.

It takes three years as an SWL to become really
familiar with amateur procedure, and anyone who
cannot accumulate enough knowledge in that time
to pass the RAE cannot be really interested in
amateur radio~~D. A, Park (Bagshot).

ITY SOUND

IR,—The reception of TV -sound on a radio
receiver, as described by B. Quest (July
issue) can sometimes be caused by the sound
channel of a local TV station interacting with
part of the lower vision side-band to form an
intermediate frequency; similar to the. LF.
generated in a frequency changer.

Reception of such a signal can only be on a
sensitive TRF receiver; not with a superhet. This
effect disappears below 1Mc/s—750kc/s, this being
the separation between the furthest sound and
vision signals, and it_should disappear altogether
when the vision carrier is not modulated, — C.
BarNges (Cheshire). i

VINTAGE MODELS ,

SIR,—I was not surprised to read in the July
' issue of P.W. a letter from Mr, A. V. New-
man expressing his pleasure on hearing a friend’s
1934 radio. e -

The pleasant tone of these vintage sets is a
phenomenon not met . in these days ‘of “ high
fidelity . .o .

1 would not care to open any discussion--on
the merits or demerits of high fidelity in thé
columns—it would rage on indefinitely—but. the
pleasure derived from listening to music on the
old faithfuls is almost entirely due to the absetice
of the more irritating top frequencies and _the
presence of a measure of woofiness ” from-the
larger cabinets with their uncontrolled resonances.
—W. J. HunTiNGFORD (Guildford). Y

cea
' o

" i
CORRESPONDENTS WANTED ;;.

IR,—I am 15 years old and I am very interested
in radio and TV construction and theory. I
would therefore like to correspond with any
other readers of the same age.—H. JOHNSTONE ®
Fox Hill, Distington, Cumberland). !

e
DISHEARTENED SWL = !

.3
SlR,—-Being one of the *younger SWL’s set”,
and after reading in several books that local
hams are always ready to help SWLs, 1 decided

to visit a nearby operator. e
The books could not have been more wrong!
He considered that SWLs were maniacs, forgetting

that he was once one himself.

1 can only hope that not all amateur radio
enthusiasts hold similar opinions.—E. L. ‘W.

(Cheshire). R
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THREE FREE

ITH the October, November and

W

may also be used with a battery-operated

—readily available

NEXT MONTH—The first blueprint (The

blueprints intended to teach the beginner the f
construction and also to enable him to build useful receivers for his own use.
The final design will be a transistorised superhet tuner unit with an amplitier which

EACH DESIGN WILL INCORPORATE
. ---inexpensive construction

—long and medium wave reception

for the absolute beginner which is then mo
to make progressively more advanced sets
the preceding model, and the final receiver ;

RBLUEPRINTS

December issues we are presenting free

undamentals of practical radio

record player,

compornents

P.W. Tutor) deals with a crystal set suitable
dified in four simple stages by adding parts
- Each set gives greater amplification than
s a selective, reflexed, regenerative circuit,

A Wobbulator for F.M. L.F.
Alignment
(Continued from page 410)

The circuit of the instrument is shown in Fig. 1.
A signal derived from the X-detecting plates of the
oscilloscope is fed to VIA which is arranged in a
cathode-follower circuit.  The silicon-junction
diode is connected from the cathode load of this

f valve to-the tuned circuit of the oscillator, which is
st 10 give a centre (unmodulated) frequency of
10-TMc/s. The voltage across the cathode resistor
(R4) also provides the reverse bias necessary for
the diode. The decoupling
condensers C2 and C3 are

waveform suffers negligible distortion in passing
through V(A.

Although the second half of VI is not used in
the circuit, it is given a feed from the H.T. so that
4 current passes through it all the time that the
unit is switched on; this avoids * cathode poison-
ing " or loss of emission in VIB,

The 10:7Me/s oscillator is provided by V2A and
the circuit values are so arranged that the fre-
quency of aperation is 10-7Mc/s when there is no
input 0 VIA. This centre frequency is set by
altering the setting ot a dust core ig the former
of coil LI, -

(To be continued)

given ‘large  values to AR
ensure that “the timebase COMPONENTS LIST
: Resistors:
a G Ri 10M R4 68k R7 22k RIO 220Q RI3 10M
t R2 IM R5 100k R8 47k Ril 4700 VRI 2Mm
i R3 22000 Ré 100k R IM RI2 Ik YR2 10k or 23k
o Capacitors: r
. Cl 0-25uF 350VW Paper C7  50pF Ceramic
e C2 32uF 350YW—Daly W3 13-10 C8 1000pF Ceramic
‘ C3 32,F 350YW—Daly W3 13-i0 CY  1000pF Ceramic
C4  1000pF Ceramic Ci0 0-01 uF Paper 250VW
C5 1000pF Ceramic Cil, Ci2 16, 16 uF 350YW—
Cé 20pF Ceramic ! Daly W2/39/i0
Yalves: YIA-and VIB ECCSI Y2A and V28 ECC8I
N Diode: Di SVYCI GEC Semieonductor Division, School Street, Hazel
& Grove, Stockport, Cheshire
. Chassis:  6in x din. x 2%in., approximately
£ To pin 3 Coil:  This Is wound on a Yin. internally threaded coil former and details
20 of V2 are given in Fig. 4. A dust core is required.

Transformer:

’ turns
E § To
h Chassis
Note that the value

Fig. 4. —Details of the cail .
H.T. line voltage

windings (on tin. former
with ‘dut core),

Sundries: Two B9A valveholders, tag strips, mains switch, wire, etc.
Mains primary,
winding for heaters.

Rectifier: Miniature contact-cooled type—200-250VY, 40mA

180V to 250Y H.T. secondary, 6-3V 1A
(A ““converter’” transformer is very suitable.)

of RI2 may require to be altered to ensure that the
does not exceed §90.

www.americanradiohistorv.com


www.americanradiohistory.com

September, 1961

PRACTICAL WIRELESS

POCKET SIZE 2§ x 4¢ x lin.

supplied. Battery 7/8 extra 69 v. + 14 v

465 Ko/s. SIGNAL BENERATOR, Total cout
15/-. ges B.F.0. Unlt ZA 30038 ready made.

Blight modifications required, full instructions

TRIMMERS, Ceramio. 80, 50, 70 pF.,

160 pF., 1/3; 250 pF., 1/6; 500 pF.,

RESISTORS, Preferred values.

Llw.. 4d.; | w., 4d.; 1w, B4,
GH STABILITY, ¢ w., 1%, &/-.

100 to 10 meg. Ditto, 5%, 10003 to 8 meg.,

9d.; 100 pF.,
750 pF.. 1/9.
10 ohms to 10 me,.,

8d.

8 watt WIRE-WOUND RESISTORS 1/3
10 watt 1/8
15 watt 25 ohms—10,000 ohma 2/
12.6K o 50K 10 w Sl T

AMERICAN "BRAND FIVE”
PLASTIC RECORDING TAPE
Double Play 7ln. reei, 2,400t 60/ fHpare
Bin. reel, 1,2001t 37/6| Plastic
Long Play  7in. reel, 1,8001t 35/~ Reels
831n. reel, 1,2001t 23/8|3in.  1/6
Bin. reei, 9001t  18/6 g;n. %ﬁ-
Standard 70, reel, 1,001t 25/~ |51 =
Sin. reei, 600t 18/~ gf;“ %IIG

fiuxar, 200/250 v. A.C., 27/6. Leaflet, 8.A.E.

“Instant” Bulk Tape Eraser and Head De-

0.P. TRANSFORMERS.
Minlature, 884, etc., 6/8, Multiratio
Push-Pull 10 w., 15/6. 10 to 20 w..
L.F. OHOKES 15/10 H. 60/65 maA, 6/-; 1

Heavy Duty 50 mA, 4/6
ush-pull, 7/6,
K. P.P., 30/~

0 H.
85 mA, 10/6;10 H. 120 mA, 12/8; 10 H. 150 mA, 14/-,

tappad 4 v. 2a. Rectifier 8.3 v. 1a.6v.

MAINS TRANSFORMERS: 200/250 v. AQ
STANDARD, 250-0-250, 80 mA, 8.3 v. 3.5 a

2 a. or 4 v, 3 a. ditto, 350-0-350 .. 22/6
MINIATURE, 200 v. 20.mA, 6.3 v. la, 10/8
MDQET, 220 v. 46 mA, 6.8 v.2 & .. 16/8
SMALL, 220-0-220, 50 mA, 6.3 v. 3.3 & 17/8
ST D, 250-0-250, 656 mA, 6.8 v. 3.5 18
HEATER TRANS, 6.3 v A 7/6 3A 10/6
Ditto 1.4, 2. 3. 4. 5. 6.3 v. 144 ae 8/6
Ditto Tapped. 3 %0 30 v., 24 .. .. 22/8
AUTO TRANS., 110-240 v. 150 w. £22/6

Ditto 00 W. 32/6

ALADDIN FORMERS and core, ig., 8d.; g:n. 1od.
n.

0.3in. FORMERS 5837/8 and Cans TV/2.
2{in. and {in. sq. x 1{in., 2/- ea., with corea.
SOLON Midget Iron 200/10v. or 220/40v.

MAINS DROPPER. din. x ljin. Adj.

. 25w., R4/
Bilders,

0.3 amp., 1000 ohns, 4/3. 0.9 swp., 1000 ohms, 4/3.

LINE
ohma per ft, 2-way, 1/-, per ft,
LOUDSPEAKER P.M. 3 OHM.
8in. Plessey, 19{8. 7ip. x 4ln, Plensey, 18/-,
18/! 1 10in.
4in. Tweeter, 25/-. 12in. B.A., 30/-. 14 x 8in.
STENTORIAN
12in. Bsier 15 watt 8
12in. BAKER FOAM SUSPENBION. 16 ohms,
CRYSTAL DIODE. G.E.C.. 2/~ GEX34

8.way,
5

ORD. 0.3 nmp.i 60 ohms per ft, 0.‘!17mp., 1;)8
- per ft.
in. Roia. 17/8,

71012, 10in. 8 to 15 obms 10 w., 85/~
ohms or 10 ohms, 90/«

4-.

BIGH RESISTANGE PHONES. 4,000 ohms, 16/- pr.

LOW RESISTANCE PEONES (BAD), 7/

8 pr.
MIKE TRANSF. 60-1, 3/9 ea.; 10021, P‘:n'.ed, 10/8.

SWITCH CLEANER. Fiuld
TWIN GANG TUNING CONDENSERS.

ulrt spout. 4/3 tin.
365 pF.

miniaturs lin. x-1}io. x 1¥n., 10/-. 500pF Btandard

with trimemners, 8/ ; midget, 7/8 with trimmers.
SINGLE. 80 pF, 80 pF, 100
Bolid dielectric 100, 300

F. 180 pF, 8§/6.

500, pF 3/8.
SPEAKER FRET. @OLD OLOTH. 17in. % 25in., b/=;

95in. x $8in., 10/-. , 02in. wide, 10/~ ft;
961n. wide, 5/- ft. BSend for samples 8.A.E.

New and Boxed YALVYES 90-day Guarantee.
1Rs 7/66K8G 7/6/EABCS0 8/6 HVR2A 8/6
138 7/6/8L6G  10/6/BBHL 6/-MU1s 9/
T4 8/-|6Q7G 7/6|BBC33 8/6(PCC84 9/6
884 7/6|68J7M 6/6EBC4L 8/6|PCFS0  8/8
3V4 gle8N7  6/6|EBF80 10/+|PCLS2 11/8
8U4 4(0Vea 6/6|BCC84 9/6|PLA2  10/6
5Y3 7/88X4 7/6{ECF80 9/8/PY 718
574 9&]0 X5 8/6|ECH42 10/6/PY8L 9/8
BAMS I- 19AT7 8/-|ECL82 10/6/PY82 716
(1:2] 5/6/12AUT  8/-|EF4l 9/6/8P51 3/6
8BEG  7/8|19AXT 8/-|EF80 5/8{UBC4L  8/6
8D8 8/-12K7 8/8|EF8 8/«|UCH42 8/6
8reG °  7/612Q7 8/8)BL33 5/-|UF41 9/6
6Ha 3/8|3518 9/8|EL4L 9/6|UL41 8/8
833 51613524 7/-|BL84 8/6{UY41 8/-
8J6 5/8(80 9/6|EZ40  7/6(UY85  8/6
837G , 6/6807 §/8|Bz80  7/61U22 8/-
8K6GT 6/6954 1/6|EY51  9/6VRB105 8/6
oKIG 5[ EAS0 1/6IEY88 10/-|VR150 9/

DE968, DAFI6, DF90, DL96 8/6 ea. 30/- set.

“REGENT” 4 VALVE
(13 96!)
RANGE
VALVES

KIT PRICE

£6.6. 0.

carr. 4/-

PRINTED CIRCUIT BATTERY
PORTABLE KIT

Medium and long wave, Powerful 7 x din.
Bpeaxer. T.0.C. Priuted Clrcult and condensers.
[ ts olearly id d with b
instructlons. Osmor Ferrite Aerial Colie. Rexine
covered cablnet. 12in. x 8in. x 4in. Batteries
B126 (L5512) and ADS5 (L5040), 10/- extra.
Instructiona 9d. (free with kit).

Mains Unit ready made for above 39/8. Bold
separateiy. Details free.

ARMSTRONG AF 208 AM/FM
RADIOGRAM CHASSIS

+ Full VHF Band (87-108 Mc/s) and Medium
Band, 187-370M. % 7 Valves & 8 Watts Out-
put % 16dB Negative Feedback Y Beparate
wide range Bass and Trebie Controls * 32
Compensated Pick-up Inputs s Frequency
Response 80-22,000 c.p.s. £ 2/dB 4 Tape
Record and Playback Facilities % Continental
R ion of Good P Value % For 3
74 and 18 ohm apeskers. 12 Month

431
Volume Controls |80 COAX
Tong opindles, Midget | Sewl-air _spaced o
6K ohms to 2 Meg. 9‘;'0“"’;‘:?7'76 6d.yd.
No. Bw, DP.Sw. | G0 yds. 25/
3~ 4/8 Fringe Quality |I- yd,
Linear or Log Tracks. Air Bpaced. [
GOAX PLUG ., 1/- LEADSOCKET .. £/-
PANELSOCKETS 1/- OUTLET BOXES .. 4/6

BALANCED TWIN FEEDER yd. 8d. 80 or 300 ohma,
DITTO SCREENED per yd. 1/6, 80 ohma only
WIRE-WOUND POTS, 3 WATT. Pre-sst Min
TV Type. All values 10 ohms to 25 K., 8/~ ea,
30 K., 60 K., 4/-. (Carbon 80 K., to 2 meg., 3/-)
WIRE-WOUND 4 WATT Pots. Long Spindle.
Values, 50 ohms to 50 K., /8, 100 K., 7/6.

ALUMINIUM CHASSIS. 18 s.wg. undrilled.
With 4 sides, riveted corners and lattice oxing
holes, 24in. sides, 7 X 4in., 4/8; 9 x Tin., 5/8;
11 x 7in., 6/9; 18 x 9in., 8/6; 14 x 11in., 10/6;
15 x 14in., 12/8; 15 x16 x 3ln., 16/6;

Aluminium Panels, 12 x 12ins., 4/6; 14 x 9in.,
4/-. 12 x8in., 8/-; 10 x 7in., 2/8.

CONDENSERS. 1000 pF, 7 kV. T.C.C. b/,
500 or 1,000 pF, 20 kV., 8/8, 0.1 mfd. 7 kV., 8/8.
Tubular 600 v, 0.001 to 0.05 mfd., 8d. 0.1, 1/-t
.25, 1/8; 0.5/500 ., 1/8; 0.1/350 v., 8d.; 0.1/1000 v,
1/9; 0.01/2,000 v., 1/9; 0.1 mfd., 2,500 voits, 3/6.
CERAMIC CORDS, 300 v., 0.5 pF to 0.01 wfd., 8d
SILVER MIOA CONDENSERS, 0% 5 pF to 500
pF, 1/-; 600 pF to 3,000 pF, 1/3. Ciose tolerance
(+1 pF) 2 pF to 47 pF. 1/6. Ditto 1% 30.pF
9 818 pF., 1/8; 1,000 pF to 5,000 pF, 21+,

1.F. TRANSFORMERS 7/6 palr
465 Ke/s Slug Tuping Mintature Can. lilo. X°
§in. square. High Q and good bandwidth.

Data sheet supplied.

NEW ELECTngYTICS. FAMOUS MAKES
T 1

TUB ULAR CAN TYPES
1/350v. /| 50/360v. 5/6/8/600. 9)-
2/350y. 2/3/100/25v. 2/- | 16/450v. 6/-
111507, 2/3|250/26v. 2/8|32/350v. 4/-
8/450v. 2/3|500/12v. 8/-|100/270v. /¢
8/500v. 2/9|8-+8/450v.  8/6]2,600/3v. «-
16/4507. 8/-|8+16/460v. 8/8|92+39/350v. &/
16/500y. 4/-|8+18/600v. 6/8|82+32/450v. ~ 8/«
32/450v. 3/8|16 +16/460v. 4/8|50+50/380v. 7-
26/25v.  1/9|16+16/500v. 8/-|64 4120/350v. 11/8
50/50v. /- |32+ 82/350v, 4/8|100+200/275v.12/8
HLIGAIN BAND 3 LT.A, PRE-AMP KIT,
Coscode circult with valve EOCS4, or POCSE

Price 20/6. With Power Pack, 48/6. Piana only,
8d. Band [ BBC version, same pricea.

SELENIUM RECTIFIER. 300 v. 80 mA., 7/8. 3

CQONTACT COOLED; 250 v. 50 mA, 7/8; 60 ma, 878;

85 mA, 9/6; 200 A, 21/-, FC31, 300 m4, 776,

COILS Woearite. P* type 8/- each, Oamor

“Q” type ad), dust core (rom 4/-. All

TELETRON. L. & M. T.R.F. with reaction.8/6.

FERRITY ROD AERIALS. MW, 8/9; M. & L. (8
Ditto for transistor circuits. M, & L. 10/a"

FERRITE ROD, 8in. x §in. dis., 8/8.

T,R.F. 0OILS, A/HF, 7/- pair, ' ILF. CHOKES /6

+% Instsllation and Service Mapual Sopplied.
Leaflet tree.
Price 22 GUINEAS Carr. Froo

RECOMMENDED SPEAKER 12in. BAKER
STALWART, £4.10.0.

Werid's fowt bupend Antsabonge

4 Speed Autochangers, BA.R., U.A8 26.15.0
4 Bpeed Autochangers, U.A.8 Sterco  £2.10.0
Garrard RO121-GC8 Head -. 28.15.0
Garrard Model 310, @.0.8 Head .. £10.10.0

4 Speed Single Players, B.M.1 .« 28. 5.0
Garrard TA Mk. 11 G.C.8 Head .. £8. 0.0
Garrard 4 HF Transcription @.C.8 £17.
Qarrard 8tereo Heads . ve 22,
All Bapphire 8tylii available trom 6/~

JASON F.M. TUNER COLL SET, 28/-. H.F.
coll, aerial coll. Osclilator ooil, two LI, truns.
10.7 Mc/s. Ratio Detector and heater choke.
Circalt book using four 6AMS, 2/6.

COMPLETE JASON F.M. KIT FMT1.

with st of 4 vaives, £6.6.0. Detatls B.AE.

o s

FULL WAVE BRIDGE SELENIUM RECTIFIERS.
2, 6 or 12 V. 1} amp.. 8/9; 2 &, 11/3; 4 a, 17/8
CHARGER TEANSFORMERS, Tapped lnput 200/
250 v. for oharging at 2, 8 or 12 v., 1§ amps, 15/6;
2 amps., 17/6; 4 ampa., £2/6. Circult included.
VALVE snd TV TUBE equivalent books, 9/6,
VALVE DATA, Vol. 1, 2, 3 or 4, 5/-, each.

TOGGLE SWITOHES, B.P. 2/. D.P, 8/6, DP.D. 4/-,

WAVECHANGE SWITCHES

5 p. 4-wave 2 waier-long splndle = .. 818
2 p. 2-way, or. 3 p. 2-way short pladle .. 2/8
2 p. 6-way. 4 p. 2-way, 4 p. 3-way long epindle 3/8
SK‘Ld-wuy. orlp. way long spindie vs ‘88
VALVEHOLDERS, Pax Int, Oct., 4d. EF50, EAGO,

i Bi2A, CRT, 1/3. Eng. and Amer. 4, B, 8, and
7 piu, 1/~. MOULDED MAZDA snd Int. Oct., 6d.
B7G, BGA, BSG, B9A, 9d. BIG with can., 1/6.
B9A’ with can., 1/9. OERAMIC EF50, B7G, BOA,
Int. Oct., 1/~ B/Cans. BTG, B9A, 1/~

NEW MULLARD TRANSISTORS
Audlo OC7Tl .. 6/- RP OCa4 .. 10/6
oc72 .. 8/6 0C45 o B/6
Sub Miniature Electrolytics, 15 voit,
1,9, 4,5, 8,25, 50, 100 mfd. 2/8each.
“p. W Pooket 6 Transistor Kit. AD parts
Printed Cirouit and Cabimet. .£8.16.0

Postal Service 1/, over £2 free

0 COMPONENTS SPECIALIS

C.0.D. I}6

(Export Post Extra. No C.0.D.)
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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, Zin, diameter, connections 1o e
6Tag Ring, 208 pF tuning ... w1y |
OSCILLATOR COIL P50/1AC

Medium wave in screening can. For 176pF
14ning condenser ...
I1st AND 2nd LF. TRANSFORMERS—P50/2CC
470°Kc/s operation with 250 pf tuning i cans.
Hin diameter by 3% in. high .

6/17
. (2 REQUIRED)
3td -1.F. TRANSFORMERS—P50/3CC
Last stage franstormers to feed diode detector.

Size at P50/2 - 8/
DRIVER TRANSFORMER—LFDT2
Upright mounting with six connecting tags—
L% x Y. x 13 in. .. 9/6
PRINTED CIRCUIT—PCAI
Size- 2% in. x 8Y4in. Ready drilled and printed with component positions .. 9/6
THESE COMPONENTS ARE APPROVED BY TRANSISTOR MAKERS
AND PERFORMANCE IS GUARANTEED.
Constructor’s Booklet with full details, 2/=,
WEYMOUTH RADIO MAN UFACTURING CO., LTD.
CRESCENT STREET, WEYMOUTH, DORSET -
- v
ERDGR e, | SRS AT Kt e oree T popveny
9 Wwalls output. Negative feedback, Controls A " SELE? ) X RS,
Bnmgfil lm’&q'ﬁﬁ‘f H'Wj, Vol, Tone angd Switch. Mains operation 12 v. 15 amp. with large square cooling
"0111 4o v, 80 moa, |.8/11 A}A{-M V. A.C. Fully' lsolated enagsta. fins, 19/@ each.
j8 20 v, ma, o a1l Circult ete. supplied, Only 39/9. Carr. 3(g. L — — — -
17 B M e A L e — thidal EX. GOVI. SMOOTHING CHORES,
L UI6M B0y 950 mar oL | HEEE 1 WATT AMPLIFIERS 200 mA,, 3-5 H,, 50 chms, Parmeko 8/g;
.85/0 CUNTACTCOOLE 1y | Brand new, Manufacturer's discontinued 100 mA., 5 H., 100 ohms 3/11; 150 maA..
. ..3b/8 250 v, 80 m.a, H.W, line. Ritted Mullard valves, Daal Inputs 10 H., 50 ohms §/9; 80 mA, 20 H., %00 ohm$
1419 611, 25¢ v, 50 m.a lor ‘Inike” and gram., eic. Bass ana 5/9; 120 mA,, 12 H., 100 oluus §/9; 50 mA.,
F.W. “(Bridge) 8/11 ‘Treble Controls. high” sensitivity ana b0 H., 100 ohms 6/89; 100 mA., 10 H., 100
ohms 6/9; 60 mA., 5-10 H., 250 ohms 8711,

Quality. For 230-250 v, A.C.

Carrlage 7/6. £6-1 9;6

BS.R. MONARDECK TAPEDECKS,

Spesd 34in. per sec. High Qquality record~

kg hieads, 7 gns, Carr, b/-,

[ Buitable polished venesred walnut carry-
%ns CRE8 10T Abuve 3976, (Space 10F ampli-
or.) .

EX-GOVT, CASES, Size 14-1041n, high,
Well ventilated, black crackie finished,
uadriiled cover, IDEAL, FOR

LINEAR TREMOLO/PRE-AMP UNIT

Type TPU/1, witu 8 controis, volume,
amplitude and Irequency. inputs tor
‘fultar and microphone, Kequires power
Aupply of 260 v, 10 m.a, and 6.4 v, | a.,
avallable trom any R.S.C. or LINEAR
amplifier. ‘The unit 13 merely connected
o normal inpat socket of hi-fi amplifier
or Quitar amplifier, Only § gos,

MICRO-AMMETERS. 4in, diam, 050

POCKRNT PORTABLY 3 TRANSINTOR
RADIO  DEsIGN, Handsome plastic
cabinet, **Buiit-ln" jerrtte rod aerial, and
Miclature loudspeaker unit, Regenerative
alreuit using ¥ Brimar R.¥, transistors,
L outpui transistor and crystal dioge.
Folnt-tc-polut_ wiring  diagrams ana
ustructtons 1'd, Total cost of all
lecessary patts only 49/8.

PRACTICAL. WIRELESS SUPER SIX
POCKET PURTAELE RADIO DESIGN
Diagrams etc., 1/9 or All parts inciuding
pgullgeg circult and first grade transistors

300V, 6 . 6.3v. 28, 12,
200-0-300v, 100 m.a. 6.3v, 2a. 5v. %a. ..

360-0-350v. 160 m.a, 6.3v, 5a. bv, 3a, .. 27/0
5v. 10a. Parmeko oo a0 o life
400-0-400v, 200 m.a. e e 18
0-35-40-45-50v., 300 m,a. 6.3v. 3, 13719

460-0-450v, 100'm.a. 6.3v. 1.5a. 4v, 3.54,

5v, 2.58. i L]
2 VOLT ACCUMULATORS

Varleys small size 4 x 34 x 0., 2 v, 14
A.H., brand new, 84 ea. 3 tor l&'&

MULTI-METERS, Ferrant! Universal
A,C./D.C.58/8,

CABY A0, Basic Meter sensitivity 155
micro-amps, A.C, and D.C, ranges £4.17.8,
CABY B2, Sensitivity up Lo 10,000 ohins
pervolt, A.C, and D.C., £6.10.0.

S.A.E. will bring leafiets on A10 or B2,

KRELAYS, Carpenters’ ‘I'vpe, Polarised
2 times 9,500 turns at 1.645 ohms, 13/9.
Miniature Type G.E.C. 670 Sealed, wire

€ndas, 4 c/overs, platinum M1095 12/9.

FIELD TELEPHONES

With bell,
Reguireonly
small batt-

tor

intercom-
municatio,
58/6 each.

TERMS: C.W.0. or (.0.D. No, C.0.D, under 21, Post 1/8 extrs under £2, 2/9 extis uxder £5,

micro:amgs‘ 33/89. - —
LIVERPOOL

" OPens 8 10 b, Weds. uutil | p.u. Trade supplied, 8,A.E. wilh all enquiries,
3 [ Mait Orders co 29-31 Moorfield Road, Leeds |2.
RISIGI BR,A.DFORD Personal Shappers to: 5 and 7 County (Mecca) Arcade, Briggate, Leeds |,
- MANCHESTER g-to Brown Screet (Market Streer), H?lnches;er 2, diord
anchaster) 6 Morley Street (next to Majestic Ballroom), Bradford,
¢ Lea. and LEEDS 73 Dale Street, Liverpool 2,
P

'
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A crystal
frequency
marker

By J. Longwood

¢
33k 100k HT
= < Switch
<

=

100pF ]
Qutput

Crystal
Switch l

Heater
Switch

l °

Nl
L
(]

jwoo -l 1Ok 6:3v
e 1000
FT
i 2 l Common ~ve
Crystal 2

Fig. |.—The circuit of the unit.
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CR YSTAL frequency markers are intended to
give frequency check points over a wide range, so
that receivers or signal generators may be accur-
ately calibrated. The marker described here has a
useful coverage of 100kc(s (3,000m} up to about
15Mcls (20m) or more, the maximum frequency
depending on the sensitivity of the receiver.

The Circuit

The circuit is shown in Fig. 1, and any high
slope, R.F. type pentode may be used instead of
the 6AM6. With some valves pin connections
will of course be different, while octal valves will
require an octal holder instead of the miniature
holder. Two crystals are provided for, but it is
perfectly in order to use a single crystal only, as
will be explained. The current required by the
valve may usually be drawn from the receiver.
The marker may be permanently connected—the
heater switch being opened when 1t is not
required. In addition to the heater switch, the
3-way rotary switch, which allows cither crystal
to be sclected, has a central *“ oft position which
intcrrupts the H.T. circuit. This allows the marker
to be turned off and on again without waiting for
the heater to rcach working temperature. It also
allows the marker signal to be interrupted at any
time. so that it can bc casily distinguished from
other carricrs which may be heard on crowded
S.W. bands.

Operating Details

Constructors who have not uscd a crystal
marker will probably find details ‘of the method
of operation useful.” When the 100kc/s crystal is
in circuit. the output from the marker is at 100kc/s
and multiples of 100kc/s. As example, its signal
will be heard at 200kc/s (1500m), 300kc/s (1000m)
and so on. In terms of wavelength, the marker
signals are widely spaced on long waves, but much
closer together on medium waves, and closer still
on short waves. As 100kc/s is the same as 0-1Mc/s,
the signal will be hcard at 0-1Mc/s intervals -
troughout M.W. and S.W. bands. For example,
on the M.W. band of about 600kc/s to 1500kc/s,-
the marker signal will be present at 600, 700, 800,
900 and 1000kc/s, and 1-1Mc/s (1,100kc/s), etc.,
up to 1:5Mgc/s (1.500kc/s). The same result is
obtained on S.W. bands. Harmonics become
weaker, and this sets the upper limit at which the
marker signal can be hcard. With a_ highly sensi-
tive recciver, harmonics may be heard up to
30Mc/s (10m).

Receiver Calibration

For receciver calibration, the appropriatc marker
harmonics are tuned in, and the receiver scale is
drawn up to agree, or the dial readings are noted
down. For example, marker signals at 35, 3:6, 3-7
and 3-8Mc/s will accurately set the limits of the
“80m” amateur band. Medium wave tuning
scales, or commercial S.W. bands, can be cali-
brated in the same way.

In the unit shown. crystal 2 was a 1750kc/s
crystal. When in circuit, this gives marker signals
at 3:5Mc/s, 7Mc/s, etc., in addition to the funda-
mental (1750kc/s), for easy identification of
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amateur bands, with any receiver. Almost any
crystal which may be to hand can be used for a
somewhat similar purpose, It is also quite usual
to have a 1Mc/s crystal, to give tuning points at
1Mc/s intervals, the 100kc/s crystal then being
used to fill in the 0-1Mc/s tuning points between
those obtained with the 1Mc/s crystal.

" Holder

- 100ke/s
Crystal

100pF Insulated =
from bracket .

Chass’is diqensigns 4 ___:
alax3lx2 i

To Cathode
pin2

SR DI
bt e

Crystal 2

Switch HI. Switch
. Fig. 2 (above).—Above chassis view of the
K marker.

U1t is perfectly in order To omit
the second crystal and change-over
switch. This will not in any way
influence the accuracy of calibra-
tion at 100kc/s intervals, but will
mean that the 100kc/s marker
signals will have to be counted off
fairly carefully; or known stations
or bands will have to be tuned in,
to identify the particular harmonic.

Unit Construction

Dimensions and layout are of
little importance, but a small
chassis about 34in. x 4%in. x 2in.
deep will be convenient. Fig. 2
shows a suitable layout. The 100pF variable
condenser, which is used for exact frequency set-
ting of the 100kc/s crystal, must be insulated
from the chassis. This can be done by having
a clearance hole in the bracket, and using
insulating washers. Some surplus condensers
have mounting bushes isolated from the moving

- plates—if this is the case, insulating washers are

PRACTICAL WIRELESS
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unnecessary. The spindle is slotted to receive a
screwdriver blade.

Fig. 3 shows underchassis wiring, the 3-way
switch actually being mounted on the chassis
runner. An octal holder is shown, for an octal
based 100kc/s crystal, but. the holder should of
course suit the crystal to be used. The second
holder was for surplus #in. spacing crystals.

A small tagboard provides anchorage for power
supply leads, and some of the components. Power
requirements are 63V, 0-3A for heater, and
approximately SmA at 200V to 300V for H.T.
Wiring should be reasonably short and direct, and
well insulated.

If the second crystal is not to be used, wire the
100kc/s crystal holder directly to the 100pF con-
denser fixed plates, and tag 1 of the B7G valve-
holder. A second toggle switch.in the H.T. circuit
will then allow the marker to be switched off, with
heater running.

If a separate power pack is required, this can
use a small converter or eliminator transformer,
and metal rectifier. Two 8uF or similar smoothing
condensers will be adequate, and the usual
smoothing choke may be omitted, a 2k resistor
being employed instead. In addition to about 250V
for H.T., the transformer must have a 63V heater
secondary.

When drawing power from the receiver, any
convenient means of connecting the leads may be
employed. It may be feasible to mount a socket
on the receiver chassis, and to fit the marker leads
with a plug to suit.

3%}93*%%%.%?*“%%‘

The Prototype Marker Unit
Frequency Adjustment .

Crystal No. 2 is used for quick location of bands,
with an entirely uncalibrated receiver, as described,
and no attempt is made to adjust its frequency,
as the 100kc/s crystal is used for actual, exact
calibration. With the 100kc/s crystal, the 100pF
pre-set condenser permits a very small shift in

(Continued on page 437)

www.americanradiohistorv.com


www.americanradiohistory.com

September, 1961 PRACTICAL WIRELESS

/NO/
 MASTER
fffa?po/vms!

BRITAIN’S MOST COMPREHERNSIVE
PRACTICAL COURSE LEARN BY BUILDING

NOW for your

IN RADIO « ELECTRONICS CAREER - HOBBY
TELEVISION OWN BUSINESS

YOU RECEIVE

7”55‘ SPEC,"!JI rRﬂlﬂlﬂﬂ $ ] goim?slte:aetelzjits of equipment

manuals.

@ Complete set of “picture-
way'’ theory books.

@ Modern test-yoursclf
examination sheets.

€ Study programme.

@ Unlimited consultation with
Tutors.

k.‘ ¥ ¢ VO&IRS m A".‘p ALY @ Complete set of experimental

CATHOUE RAY
UEEIIOSCOPE

AM and VHF/FM

. LUXURY RECEIVER
¥ o | ' |
i R : RADIOSTRUGTOR
3 ﬁ;‘ﬁ._ % @& SIGNAL GENERATOR TO RADIOSTRUCTOR (DEPT. M.82)
% - READING, BERKS. 1
I A — - Name BLOCK {
1R “Comiplete set of
HHHHHHE UHBUUE Picture Waybooks and S oA
f : ;! § E PLEASE
JHHOHEELEEUE |
=Jall - afafalaf=]-]- (We do not employ representatives) 9/61

- P SN - - - = -
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6 plus 1” TRANSISTOR RADIO KIT
— UNBEATABLE VALUE —

Mtrs. Current Production Offer—A
fortunate bulk purchase enabies us to
offer one of the season’s most outstand-
ing bargains in Portabie Transistor
Badio Kits. This kit is a wmodern,
sznsitive quality cirouit Receiver Unit
with all the latest features. Bix B.V.A.
Transistors and 1 Diode, Printed
Cirouit, Med. and Lonk Waves, Ferrite
Aerial, Car Radio Input, 4w Push-Puli
outpus into 3 ohm Speaker. Calibrated
Dial aod Blow Motion Taning, etc.

PRACTICAL WIRELESS

8lze: approx. 84 x 24,
COMPONENT
ARG Gns.
p- & p. 20

7 x 34n. speaker 1578 carr. 1/6.
Cabinets 25/- extra.
8d. stamp, full details.

SET OF 6 TRANSISTORS
and | DIODE 45/

Cowplete Kit—less speaker
Bargain Price £6.19.6 carr. 2/5.
Circuit and Instra. 1/6

s
YWY ALVESq, ALL TRANSISTOR

. D BARGAINS!

L7 SR PLLED 12/8 | BrAND NEW—BVA lst Grade
1R5, 185  7/8 | EL8Y 816 | oo 1056 e
3B4, V4 76 | EY51 8/6 0C43 b8 3

DB e (R 10| ocrip 6| GEre o
DFop 8- BZ80/81 W6 | 516081 15/8 | OCT2 78
DK®s /- | Pucsd 98 | X Av0w 10/- | 0C70 5/6
DL9A 9/- | rCro 9/6 XAt 9/8 | OC71 -1,
ECLS0 10/8 | PCLS3 12/8 | Xp 78 | GEX34 2/9
ECLS2 10/6 | PL3L 12/8 | X001 8/8 | 0A70 2/9
EFS0 8/~ | U 12/6 | 88305 8/6 | OaxL 2/9

SPEAKER FRET. Expanded Bronze
anodised metal 8 x Bin., 2/3; 12 x Sin.
&/-; 12x12in., 4/6; 12x16in. 6/-, ctc.
TYGAN FRET (Contermnp. pattern)
13 x 12in., 2/-; 19 x 18in.. 3=, ete.
SPEAKERS P.M. 3 ohms 2}in. Elac.,
17/8. 34in. Goodmans, 18/6. Mn.
Rois, 17/6. 6in.-Elac, 18/8. 7 x 4im.

Wlw RESISTORS. 2b ohms to 10K,
o w., 1/3; 10 w., 1/8; 16 w., 2,

PRE-SET T/V POTS. Full range
2b ohme—72 meg.. 3/-.

VOLUME CONTROLS—5K—2 Meg-
ohma. 3in. SPINDLES MORGANITE
MIDGET TYPE, 1}in. diam. Guar.
1 year. LOG or LIN ratios less Bw.,

Rola, 20/-. 3/-. D.P, Bw,, 4/6. Twin Btareo icss

9 x 6in. Goodmans, 25/, EML 8w., 8/8. D.P. 8w., §/-.
Tweeter, 20/6. 5
CONDENSERS—Silvar ~ Mioa. A1  Electrolytics All Types New Stock

values, 2 pF to 1,000 pF., 4d. each.
Ditto. ceramics Tub. 450 v.
T.C.C., etc., .001 mid., .01 and
.1/350 v., 9d.; .02-.1/600 v. 1/a; .
Hunts 1/8 .5 T.C.C. 1/9, cte., etc,
B.ESISTORS—FULL RANGE 10
hins—10 megohms 20% } w. and
ﬁ w., 8d.; 3 w., 5d.; (Midget type
modem rating), 1 w., 8d.3 2 w., 9d.;
10% Hi-8tab.  w., Sd 4w, 7d.;
5% jw., 8d.; 1% Hi-Btab, 3w, 108

TUBULAR
26/26v, 50{12v, 3

CAN TYPES
8+8/45v.  4/8
32432/275v. 4/6
S0/S08 100/2‘2,_’ 50+50/350v. 6/6
8/450v. 41350y, | 60+250/275v.

3, 126

164-18/450v. 5/8 | 100+ 200/275v.
32+88/450v. 6/6 | 12/8
Transistor Midget Types—all vajues
1 mtd. to 100 m!1d. 1/8 ea. 89/12v.

RECORDING TAPE—Special Offer

American COLUMBIA (0.B.8.) 1st Grade P.V.C. TAPE. Fitted leader
and auto stop fotis. Brand New, Boxed, and fuily guaranteed.

Standard Loug Play
Sin., 800(t. 0o - 18/- 95001t. .. . . 18/8
58n., 900fL. ., . l18/8 1,2001t. .. .. 2206
7in., 1,200t .. .. 2= 1,800ft. e ee 83-

P, & P. per recl 1/, 64, on ea. additiona) reel.
SPECIAL BARGAIN 3in. mfra. Tape 225it. 5/6. P. & P. fid.
Plastio Tape Reels .. .. Sin. 2/6, 5in. 3/-, 53n. 8/3, 7in. 8/6.

TAPE RECORDER
KIT ONLY £16 10s.

I

I

I Latest 5-valve circait, based on Muliard's
' design. Magic eye and tone controis.
i

i

i

1

Printed ecircuit already wired. A
sensitive quality recorder.
Kit B4l-

Amp Kit £6.5.0. Colaro Tape

Collaro t £

Deck 512 10.0. Set of 5 valves 45/-.
Special Unit Kit Prices—send stamp
for detalled st
details) 2/6.

Handbopk (lu]l

Jason Tuners—Approved Klu—comprehenslve range

September, 1961

Two new hooks for the
serious HI-FI enthusiast
and engineer . . .

INTRODUCTION

Clement
Brown

A clearintroduction
to what we can and
cannot do in the
world of hi-fi, what
is and is not import-
ant, which items of
equipment can be
bought cheaply,and
for which this would
be false economy.
85 illustrations.

2ls.

net

HIGH FIDELITY
SOUND
ENGINEERING

Norman H. Crowhurst
50s. net

From all booksellers or in
case of difficulty use the order
form below, A jull descrip-
tive leaflet is available from
the publishers.

A complete ready refer-
ence for active design
work, assuming only a
knowledge of electrical
fundamentals. The
presentation aims at
copvenience as a text
book, working from
simple circuits or cir-
cuit elements to more
complicated ones. 336
pages. 262 illustrations.

oo e ems maw Smn oms St me Gms G ame e mw e mOQRDER MHERE

To George Newnes Lid., Tower House, Southempton
Street, London w.C.2.

Please uuppl copy/copies

n stock. Model FMT1 5 gns. etc., 48-hour A
Bervice. Send for complete bargain list.

RADIO COMPONENT
SPECIALISTS

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY

Est. 1946. Telephone THO 2188
Terms C.WW.0. or 0.0.D. Post ond Packing up lo ¥ ., 7d., 1. 11,
3 b0 116, 5 tb., 3i-, 10 b., 2/9. Hours: 9 a.m.~6 pun.; 1 p.n. Weds.

!

i

I and

l ngh Fldelllly Sound Engineering (50s. net, 5Ts. 6d. by post)
i

i

i

i

Introd to Hi-Fi (21s. net, 22s. by post)
opy / copies

Please cross out iiems which do not apply)

i
I
1
i
Name I
1
1
1
s

Address

I enclose remittance of. PW”‘).GI
-—— - e e e e N EW N E
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(Continued from page
434)

frequency. The exact setting
of this condenscr can be
found by beating the marker
against the BBC 200kc/s
(1500m) Light Programme,
or against thc National
Physical Laboratory signal
radiated on 2-5Mc/s. By this
means. an cxtremely high
degree of accuracy indeed
can be reached.

I{ a new 100kc/s crystul is
purchased and used with the
parallel capacity sctting
spccified by the maker, the
standard of accuracy will be
high enough for all practical

PRACTICAL WIRELESS 437

« ——— 10O0pF

Tags marked MC. denote
carthing connections
to chassis

/

Sy o
&, _rystal 2

100ke s
Crystal

A

)

o

\

N

purposcs. But it s quite
casy to check against one of
the standards mentioned. so MC
this is in any casc worth

5o
k:@/>
©

1

while.
To sct the 100kc/s crystal C°”l’:7§”l
against the BBC 200kc/s

transmitter  (the frequency

of which is maintained (o

high standards) 1t is nec-

essdary to arrange that the Light Programme signal
and marker signal arc of roughly the same strength.
This can be done by removing the receiver aerial,
or using a short picce of wire for aerial. and also
vy modifying the coupling between marker out-
put lead and receiver acrial lead. An cxact balunce
between signal strengths is in no way nccessary,
but adjustment will be difficult if onc signal almost
completely swamps the other.

With the recciver tuned to the Light Pro-
gramme, and the marker working, a  very
low-pitched  audio tone. or flutter, may be
heard. This is the difference
between  crystal  harmonic  and

BBC frequcncies. and the 100pF
trimmer is adjusted with an
insulated blade so that the tone
or flutter falls in frequency, and
CCHSCS.

1f the recciver has a tuning cye
or tuning meter, this will show
fluctuations in sigoal strength when
the marker tuning is almost cxactly
correct (say within I¢/s). M there
is no cyc or meter, a rise or fall in
hachground noise or volume will
he apparent. A higher standard of
accuracy would be quite pointless
for all normal purposcs.

Receiver Calibration

The method of using harmonics
has been described. Through the
L.W. and M.W. bands, thc marker
signals will be very strong. and
only loose coupling between
marker output lead and receiver
acrial input will be neccessary.

For higher frequencies. the marker signal will
be weaker. and tighter coupling will be required.
1t will be necessary to bring the marker output
Jead near the receiver acrial lead, or to twist it

Switch bent to
clarity wiring

G+3V

Heater HT+ 2SOV1 Output

Fig. 3.—The wiring diagram of the crystal marker.

round a short insulated wire inserted in the
receiver acrial socket. The receiver acrial may
then be temporarily detached.

Tuning Indication

If the receiver has a tuning eye or meter, this
will show fluctuations when the marker signal is
tuned in. The marker signal is unmodulated. That
is. it consists of a radio frequency carrier only, with
no audible tone. With TRF receivers, the signals
can be located by advancing reaction until the
detector is just oscillating. The marker harmonics

An under-chassis view of the unit.

can then. be tuncd in at 100kc/s intervals, in the
same way as broadcasting stations. A yeceiver with
BFO (beat frequency oscillator) will make the har-
monics audible in a similar manner. B
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. receiver which weighs only 6lb 130z. The price of
the * Courier ” is 25 guineas and it is made by Pam
Radio and Television Ltd., 295 Regent Street,
London, W.1. ’

TRANSISTOR RADIO FOR STANDBY
NAVIGATION

A PORTABLE transistor receiver, called the
* Navigator ” is now being marketed in this
country by the Zenith Radio Corporation. This
set, as well as receiving normal broadcasting
stations, is suitable for standby navigation pur-
poses by private pilots and yachtsmen, as it covers
weather stations and L.F. directional beacons.
The * Navigator”, which covers the 550-
1600kc/s and 150-400kc/s bands, i3 an 8 transistor
set_with 500mW output. It weighs only Slb.
The ** Navigator ™ is fitted with an accurate and
e w s easily read azimuth scale for taking cross-bearings
and has precision vernier tuning on the main con-
trol. The price of this receiver in this country is
£69 6s. 11d. The agents for the Zenith Radio

NEW PORTABLE RECEIVER

14‘OUR wavebands are covered by
the * Courier ™ recciver, which
is made by Pam Radio and Tele-
vision Ltd. It employs eight tran-
sistors and printed circuit chassis.
Apart from the internal ferrite
aerial for long and medium wave-
bands, a. telescopic rod aerial is
included.

Provision is made for connecting
this set to a car aerial

T for use in a car.
700mW output is
achieved from this

These TCC "‘Elkomold™ electrolytic capacitors will be on show at the
Radio Show.

Corporation in this country are
United Mercantile Company Lid.,
Sovereign House, Queen Street,
Mayfair, London, W.1.

CAPACITORS AT THE RADIO

SHOwW
AT this year’s National Radio

Show TCC will be exhibiting
many ranges of capacitors.

Sub-miniature electrolytics for
potted assemblies and transistor
circuitry will be on show along
with  Tantalum  electrolytics—
entirely new ranges of wet and
dry solid sintered capacitors for
wide ranges of temperature.

Miniature components will be
well represented—Elkomold elec-
trolytic and sub-miniature paper
tubulars.

Printed circuits . will also be
featured on the TCC stand as will
*“ Flexistrip ”, a new cable having
hair-thin copper tape conductors
embedded in transparent polyester.
The new “Courier” Transistor portable The Telegraph Condenser Co. Ltd.,

by .fam Radio and Teievision Ltd. North Acton, London, W.3.
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THE BESTYETINRECORDER KITS

Hi-fi quality printed-circuit,
individually checked

Complete with valves, transformers and
everything down to wire cut to length
Produced by the makers of amplifiers for some of today’s best
known recorders. the specially designed kits offered here set
entirely new standards of performance and finish for the home
constructor. Amplifiers, case and speaker assemblies and kits

complete with decks are available. Well presented snstructions
are included. All equipment complete and guaranteed.

From radio dealers, or in cases of difficuity please writc direct

amplifiers
]

/

; FOR BUILDING
TWO AND FOUR TRACK MODELS USING
LATEST BSR AND COLLARO DECKS
KIT ‘A’ (4-TRACK) for BSR Monardeck. Assembled

ready for building in. 9 gns.
KIT ‘B’ (TWO TRACK) for BSR Monardeck Assembled

fo
Two-tone covered wooden case with speaker ¢
KIT ‘A’ with Deck, Case and Speaker.
KIT *B’ with Deck, Case and Speaker

Case and Speaker for above
KIT ‘C’ with Case, Speaker and Deck (as illus

[
G All amplifiers supplied assembled on printed circuit boards with valves.
Leaflet free on request.

Set of full

MARTIN

RECORDAKITS

free. (Al

KIT *C’ .or Collaro Studio Deck (illustratd above).

any one mode! 2/6d. post

chasing kit).

Tttt = P 4

r buiiding in. 8 gns.

4 gns,
24 gns.
21 gns.
11 gns.

5 gns.
284 gns.

or above.

trated). MODEL C

MARTIN ELECTRONICS LIMITED,~ ~— —
) "Viss HIGH ST., BRENTFORD, M'SEX.

' Leaflet on Martin Recordakits please.
NAME
l ADDRESS ___

instructions for

owable on pur-

4

(In Block Letters.)

THE

PEMBRIDGE
GOLLEGE

OF ELEGTRONIGS
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, W.2
PCI2

N
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=
042 ¥ TESTED AND i)
8 |  TESTED AND % | 7 & I AERO SERVICES LTD
0B3 8- 46 | Retail Shop: 85 - TOTTENHAM CT. ROAD, W.1.
oci  b/8 VALVES 8/~ Tel. LANgham 8403
OD3 ~ 6/8[  Now Valve Price List Available 8- ? g
OZ4A  5/6 - 8- Head Office and Warehouse: 14 SOUTH WHARF ROAD, W.2, Tel. AMB 0151/2, 0677.
3/6|8C5 B/ 128A7 g/. AW 8/- Please send all corresjundence and Mail Orders to the Head Office.
1LD5  8/-|6CH8  6f-|123H7 /- | AW3 15/- = = P
ILNS  §/-{6D6  6/-|128K7 5/-|AW6 2718 Modelmakers’ Motors | VENNER TIMES WITCHES
1R¢ 8/-|6F8 b/-|128L7GT 8/- | (v3L 12/8 Revareible 12V winiature motors; output{ Eight-day clockwork typ.. One wake and
1R5 8/-|6F8G  6/6(128N7GT [DAF91 17/- 5 watts at 7000 r.p.in. Dimensions 1in.| one break every 24 hours. 1 amp, 250V
184 /- |8F33 - 10/-| DAYLS &/- long x t}in. dis. shaft 0.077in. dis. x 4in. | contacts. Dial graduated in hours. Seéond
185 /-|0G6G  8/6]|128R7  B/-| DCCBO 8/- long. entre-afl jevarsing switch integral] hand, guaranteed, oompleu27,6 p. & p.
1T$ /-[6HB i/8112¥4  g/8|DF0L 8/8 | with the maotor. Belf-lubricat- 1 5716 Poet| with key. 119,
108 }/ 1835 4/-[18D1  B/-| DFY2 8/- ing @utered Lronze Learings, free.
v /=168 3/6|25L8GT/G | Diy6 10/- HEADSETS
Scaoa “Ualote o |sssnrarar| Doy 1o RELAYS i oiHE
E - - [ 2 5 8 301 16/-
3034 4/8[8L6G  ¥-(30/44  3/-|DK92 9/6 Second hand, guaranteed Post and packing 1/9 per headset. g
2D21 /- {6L7 Bf=j42 b5/~ DKY6 13/- §5.T.C, MIDGET RELAYS: MAINS ENERGISED
2X2 -18N7 8/-|76 B/=| DL13 10/- 1 M. Contact at 5A, 230G Coil.
24t /-|68A7  9-[83 10/ DLYS 8/6 Opergtmg 10mA. Relense 15mA .. 6/8 LOUDSPEAKERS (neW)
JAB j-|68H7  8[-|43V 8f-| DLY3 10/~ % (0. Bilurcated Contacts at 6in., 100002 ¥d., 3g 8p. Coll.. 8/-
306 /-{68J7  B/-(85A1 8/~ DLA4 716 Bovma, T00G Colls  operating 8in., 830 Fd., 50 Bp.Cofl ..l 8
3Q4 1 3 117Z6QT | DLas - 161A; reicase SmaA. . ye 10in., 680 Fd., 50 8p. Coil . . 12/6
384 /- |88L7GT 6/8 10/-|DL38 76! PX9s 10/~ smu TYPE 4C1 or ALLIED TYPE “g”| Packing and postage 2/6 per speaker.
3v4 8/6 G/ | 717A 4/- | DLS10  4/-|Qu95/10 3/6 speed, 1B comtact, 80000 MAINS TRANSFORMERS
S5U4G /~| 6887 8/-1807 8/8| EATS  T/6]QV04-7 12/8 coil current 4mA 4 SmA. Wil Ioput 120V, output 6.3V at 5A,
5V4G  10/-|8V6GT 65/6|813 40/- | EABC¥v 3/«|TTI1 3/~ operate with change of current of 7. 5A and 0.5A, new .12/6
5Y3GT 8/-|6X4 5/-[832 15/-[EACUL  4/-1TT16 3§/ 0.2 5/8) tnpot 120V, output 6.3Y at 10A, 0.54
523 /- |8X3GT 8/-|866A  10/- [ LLC00 218} U20 8/6 "IE"\ENS KIGH BPEED !EALED and 0.3A and 8V at 4A, new
824 f-|8Y6Q  8/-]|935 8/-| ECol 8/-|UFBOD  7/8 1C.0. contact at 500mA. Twin coii Input 100/250V, output 275-0- 275V
BZAG /- |624 8/-1953A bf«| ECC32  4/-tULbL 8/~ 2 x 140 Q : operating 15mA with coils al 80mA, 0.3V at 2.5A, and 0.6A .. 15/-
BA7 /- TAG? 5/-12081 716 KCLSL  B/-|VRBE  1/8 serfes, 30 mA with coila parallel .. 5/« Input 200-250V, Gardper or p.rmekg_
8AB7 | THT 5/8|3870 10/ |ECC32 8/-|VRAS  4/6 POST OFFICE RELAYS output ,350-0-350V at 70mA D.C.,
6AGS < IN7 5/8|5678 Bf=|ECC83 7/-{Vitbd 4/ Type 800, 600 (2 coil, 2 C.0. contacts 6/8 and 6.3V at 2X1A and 2X3A, new 25/-
6AGT 8 7Q7 1-15703  15/-| ECC84 8/-| VR75-30 "yveﬂ()(}ﬂ 500 Q coil,2C.0.contacts 7/8] Postage and packing 8/6 per transformer.
BAKS  Bf~ TZ4 4/-15763  10/-{ECC85 8/- 10/~ Type 3000, 1000 coil, 4M-4B con- * AVOMETER MODEL 7
6AKE j- 11E3 17/6/6008  10/- ECC91 3/8|VRO0 8/~ tacta, break before make Opentlnx Full ha d tood ",‘m 0
G6ALS F 4/- 12A8 /-|7193 2/-( ECF30 10/86( VRI0OO 8/ 55n.A. Release 20mA 78 y overbauled and guaran!
6AMS ~ 4f8 12AH7GT .[7475  4/-| ECKS2 10/6| VR105-30 Amzsn MIDGET RELAY I"""Pﬂlp“' d postage, 10/
6AMS . 4/~ 6/-18020  10/- ECH35 8/~ 5/8 Amp. 12V 756G ecoll, dim. ng and postage, 10/-.
6AQ5 % 7/- 112AT7 6/-[9002 /8| ECLS0 10/-|VR135 2/ u x 1x iiin, 1/6 RECTIFIERS
6AT6 . 6/- 12AU7 6/-|9003 8/- | EF22 M/- VRI1S6 4/- D1684816 WESTIRGHOUII POLARIZED | T36BHT45 Tubuisr, acrew terminals,
8AUS * 7/ 12AX7 _7/~[8004 2/6| B¥37A 8/-|VR137 4/8 RELAY 1220V rms l&?mA k{
6B4G  10/- 12AY7 10/-|9006 2/6| EF40  10/-{ VR 150.80 1C.0.; twin 14500 coil and soaking 88EHT4S, as .bove. but. nldu M
6B8 - 12C8 3/-|AC/HL &/-|EF50 1/6 5/6 winding of 90 2. Speed of operation _ terminals .. Q0 00 o B/
6BAO -- -8/u 12H6  8/-|ARP12 2/8|EF55 §/~-|VU3® 7/ 500 or mote per second. C Power GISM,
SBRS 8/- 12J5GT 8/6| ARTH2 7/-|EF80 8/-|vD120 4/8 with nine-pin base . . 20/~ 300 p.i.v. at 5360mA D.C. . 10/8
604 2/8 12K8 8/-| ATP4 §/- | EF86 TU-1X61M T/~ Post and packing 9d per relny Postage and packing 9d. per recmﬁer

We Buy Special VALVES and TUBES, KLYSTRONS, MAGNETRONS, etc., and High-class TEST EQUIPMENT and COMMUNICATION RECEIVERS.

% POST HASTE % % POST FREE %

F.M ] TRANSISTORS REDUCED PRICES

JASON - TUNER KITS MULLARD HAVE REDUCED THE PRICE OF MANY

Wa are the authorised Jason dealer and the whole kit is as TRANSISTORS To

supplied by them. 884; :;;- 8%7! 6',6 8C76 8/

FMTI Standard variable tuner, complete with valves  £6.17.6 4 - 72 8/ Cc7g 8.
Hire purchase deposit £1.7.6 and 6 monthiy... £1. 1.8 oc70 THE6S,2 ocrs 8/- IsT ocsl 8-

FMT2 Power pack ready drilled chassis, complete... £2.12.6 ARE THEIR NEW L PRICES

7176 WHY BUY SURPLUS
14, MATCHED PAIRS of the above listed transistors, Mullard
match only the OC72 at 16/- pair.

FMT2 Shelf mounting, i=ss power supplies, complete
Hire purchase deposit £1.11.6 and é monthly £1.4.4
£MT2 As above, but with power supplies, complete £9.15.0

Hire purchase deposit £1.19.0 and 6 monthly  £1. 9.4 “PRACTICAL WIRELESS”
FMT3 Fringe model, less power supplies, complete £9.12.6 POCKET SUPERHET
. Hire purch:se deposit £1.18.6 and 6 monthly £1.9.0 Osmor printed circuit version. Osmor Rod Aerial 10/-. LF.T.s

FMT3 As above, with power supplies, complete... £12. 0.0 and Osc. Coils, 22/6. Osmor Driver, 116, Osmor Output, 1076,
Hire purchase deposit £2.8.0 and 8 monthly.,. £1. 6.6 Set Mullard Transistors, §3/6. OAB8| Diode, 3/-. J.B, Gang, Ii'-,
Mercury 2 Switched tuner with AFF.C. TV sound . £€10.15.0 | Trimmers, 2/8 pr. Set Condensers, 15/-, Set Resistors, 6/6.
Hire purchase deposit £2.3.0 and 8 monthly...  £1. 4.0 Ardente Vol. Control, 8/-. Ardente W/C, 3/6. Speaker, 19/10.

JTV/2 As above, but shelf mounting and powered... £14.15.0 Hardware, 4/6. Printed Circuit, 9/-. Case and Knob, 776. Dial, éd.
Hire purchase deposit £2.15.0 and 12 monthly £1. 2,0 Battery, PP4, 2/., Leaflet giving full illustrated derails, 179.
The Instruction Book is included in all kits. sll the ab:ve SomPEns :‘f purch fat onehtime ‘f,'?o?'
smor undertake to align this receiver for a ¢ arge of -
REQUIRED CHANNELS MUST BE SPECIFIED FOR COLLARO STUDIO DECK. List price £17.10.0. OUR
SWITCHED TUNERS ED:I‘CE £11.19.9. Hire purchase deposit £2.8.0 and 8 monthly
'a':nsd‘l]lfls\tllloznlezc’k for FMTI, FMT2, and FMT3, 2/6. Mercury 2 TAPE AMPLIFIER for Studio Deck. Printed Circuit ready
0 D wired. & Valves including Power Supplies. £11.11.0. Hire

Purchase deposit £2.7.0 and 8 monthly £1.5.6.

A more detailed list can be sent upon request.

WE PAY ALL POSTAGE AND INSURANCE
ALL JASON TUNERS ARE ON DEMONSTRATION ALL ORDERS DESPATCHED SAME DAY
ALL THE ABOVE TUNERS ARE ALWAYS IN STOCK MONEY WILL BE REFUNDED iIF REQUESTED
SURBITON PARK RADIQ Telesnans: kit sses
(Established over 30 years) Hours: 9 a.m. to 6 p.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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A Sensitive
Multimeter

A 10,000Q/V INSTRUMENT
(Continued from page 296 of the August issue)

By R. Murray-Shelley

jHE figures, given in Table 1 (page 296 of
the August issue) should only be used as a guide,
the exact lengths being found by a process of
trial and error, using another meter of known
accuracy in the circuits of Fig. 2. The additional
components required for the construction of the
shunts are, a 3V dry battery, a 1k potentiometer
(pre-set, linear), a 2-2k resistor and a 50 resistor.
The rrincinle of this methnd of construction is to
vary the length of wire in the shunt until the read-
ings of the two meters arc the same for a_given
current (e.g. for the 10mA range, the multimeter
reads full scale when the check meter reads
10mA).

Somewhat lower accuracy can be tolerated for
the 1A range, and thus the shunt should be
adjusted so that while the check meter reads
100mA, the reading of the multimeter is 10,
assuming that the meter is calibrated from 0 to
100, i.e. 0'1 of the full scale deflection. The reason
for this is that a normal dry cell battery cannot
supply 1A for cven a short period and thus calibra-

PRACTICAL WIRELESS
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tion must be achieved using a lower current.

When the correct lengths of wire have been
obtained, they should be wound either on a small
choke former or a 2 or 3W resistor of at lcast
5.0009? resistance. The purpose of this is merely to
act as a carrier for the wirc. Resistance wire is
occasionally difficult to obtain. and in the proto-
type, wire removed from a 50 SW resistor was
used very satisfactorily. Insulated copper wire
(40s.w.g.) was used for the 100mA shunt, and
28s.w.g. for the 1A shunt. The formula for
calculating shunt values is:

R = m x Rm
T I—Im
where I is the maximum current which the meter
is to measure in amps, and Im and Rm are as
in the August issue.

The shunt for the ImA range has a valuc of over
1009, This is most easily made by using a 1002
close tolerance high-stabilty resistor in series with
a wire-wound resistor made as described above.

Sl

Meter of
known

>
sccuracy | O O+
O

Meter

(Q) Circuit for construction of TmA shunt

\b) Circuit for construction of 10mMA shunt

= I‘“é’h“um .
£ o\l

(c) Circuit for construction of 10OmA
’ and 1 Amp. shunts

1k

A

50Q

Fig. 2.—These circuits illustrate the use of a meter
of known accuracy to calibrate the multimeter under
construction.

Tolerance

The resistors used for the multipliers should be
high-stability components of Iper cent or 2per
cent tolerance. The exact calculated values are not
always obtainable, since only preferred values are
usvally stocked. In the component list, therefore,
when a resistor is not a preferred value, a pair
of preferred resistances has been suggested. which
when connected in series or parallel, depending on
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the resistance in question, will give the required
value of the multiplier.

Resistance

This instrument has provision for measuring
resistances to 1M in two ranges. The circuit used
is quite conventional, and although it is by no
means the most accurate method which may be
employed, nevertaeless, it is adequate for general
purposes.

The principle of this method depends on measur-
ing the current flowing in a circuit, the potential
across which is known, and thus obtaining the
resistance of the circuit from Chm’s Law. If the
unknown resistance is a part of that circui:, then,
assuming the resistance of the rest of the circuit
is known, the unknown resistance may be found by
subtraction. The basic circuit measuring to 1M
is shown in Fig. 3.

Total rcsisﬁencc R=15k

Sk 10k
Meter
: Unknown
1e5V resistance

} I— tMM'xiAMN-T——
Fig. 3.—~The basic ohms circuit, measuring up to IM.

Calibration

In use the meter terminals are first shorted to-
gether, and the variable resistor is adjusted until
the meter reads full scale. The unknown resistance
is then connected across the meter terminals, when
the reading of the meter will drop. The new read-
ing is noted and the resistance is calculated using

formula:
Rx = &Dﬂ

{ where D is the fraction of the full scale current,
and R is the resistance of the rest of the circuit
" (in this case 15k). This method of calculating the
resistance can be rather tedious, and the most
accurate alternative method is to draw a graph
" between resistance and meter readings for various
resistances. (Two graphs will be required, one for
each range.) Another method of achieving the
same result is to add a resistance scale to the
meter itself, though this is not so accurate, since
the current does not vary directly as the uuknown
resistance. .

It is a good idea to wire the resistance ranges
before wiring the voltage ranges, since, then, the
precision resistors which are to be used for the
multipliers can be need to calibrate these ranges.

The resistance R14 is used as a range multiplier
to achieve a resistance range of up to 10k. The
value of this resistance is given by the formula:

T(N=-1)
where R, as before, is the resistance of the meter
circuit, and N is the ratio of the resistance ranges.
In this case:

PRACTICAL WIRELESS
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For meters not having the specified character-
istics, the value of R is given by (battery
E.M.F.-+1m) where the battery E.M.F. is the voltage
of the cell used—in this case a 1'5V fpenlight cell,
or a larger U10 cell is recommended. Im is the
meter full-scale deflection as before (in amps).

.
A view of the meter components, before the
wiring is completed.

The resistance ranges are also useful for testing
continuity, at the same time giving some idea of
the resistance of the circuit under test.

Construction

The prototype instrument was housed in a
metal box, size 73in. x 44in. x 2in. deep. This
box was of very stout construction, being diecast,
and made of zinc alloy. Ranges of meter boxes
are available, and the exact size used will depend
entirely upon the size of the basic meter move-
ment. There is no real objection to the use of a
steel box since the meter used is of the moving
coil type, and is not easily affected by external
magnetic fields as a moving iron meter might be.

The layout is in no way critical. In the original
instrument the multipliers and shunts were car-
ried on a group board attached to the rear of the
meter movement.

Connection should be made with stout (16 to
20s.w.g.) tinned copper wire, insulated where
necessary with insulating sleeving. The rectifier
elements can be wired directly *o the range switch
and to the A.C./D.C. switch. The range switch has
three wafers. cach being 1-pole, 12-way, giving a
composite 3-pole. 12-way switch. If this is difficult
to obtain, a 3-pole, 1l-way switch could be used

(Continued on page 445)
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IN THE HOME, IN THE CAR,

13 BY THE SEA, IN FIELDS AFAR
(45wQUINTET. || THE CONTESSA
Jf‘%%?}. i Bo%iﬁ’lﬁéﬁ;ﬁ?'GG%%«;:’EE%\EF‘? IS VOTED BEST OF ALL
giﬂ%?ﬁhw enteriaiming ;g.gs_i} " A really remarkable :
.. T 2 BAND 6 TRANSISTOR

SUPERHET KIT :

(As displayed at the Radio Hobbies Exhibition)

Y% AtoZin AUDIO
224 Pages 160 illustrations

Y STEREO HAND BOOK
146 Pages 88 illustrations

% LOUDSPEAKERS 5th Ed.

336 Pages 230 illustrations

15/6 (16/6 post free).

10/6 (11/6 post free).

SOUND REPRODUCTION 3rd Ed.
3068 Pages 315 illustrations
PIANOS, PIANISTS & SONICS
190 Pages 102 illustrations
% With R. Ii. COOKE, B.Sc. (Eng.) as Technical Edifor.

The above books are sold by many radio dealers and bookshops.

I'n case of difficulty direct from

IDLE
BRADFORD
YORKSHIRE

Telephone
Idle 1235/6

Wlmrfedale

WIRELESS WORKS LTD
Idle, Bradford

19/6 (20/9 post free).
17/6 (18/6 post free).

10/6 (11/6 post free}

Grams: ‘Wharfdel®

There is no virtue without courage—
no reward without labour

BRITISH NATIONAL
RADIO SCHOOL

PRINCIPAL:

Mr. J. SYKES, M.L.E.E., M.Brit.l.R.E.
Britain’s only Privately Owned and
Conducted Radio Correspondence Schoo!
(Est. 1940)

Our speciality is coaching candidates to
sit and pass City & Guilds Telecommunica-
tion Technicians’ Certificate Examinations

and the Radio Amateurs’ Exam.

R.A.E. fully worked exam papers.
20/- per set of 8 (post paid)
or 30/- by airmail.

Also Morse Code Record 12”7 L.P. reduced to 30/-
Transistor audio oscillator 35/-
B.N.R.S.,

RED LION COURT, STALBRIDGE, Dorset
Tel.: Stalbridge 498

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/fcs
and 160 k/cs to 270 k/cs.

@ Assurced reception of at least a dozen stations
in daylight!

@ Large clearly-calibrated station-named dial.

@ Intcrnal high-gain Ferrox Aerial.

@ 5.1 ratio siow motion tuning. .

@ Fitted with the latest 12000 line high-flux
loudspeaker. X

@ Power of 410 milliwatts from the single-ended
push pull final stage.

@ Speccially designed aerial matching coil for
use in a CAR. s

@ Only first grade fully guaranteed Mazda
matched transistors and diodes are uséd.

@ Double tuned IF transformers for maximum
gain and knife-edged selectivity. )

@ Fully drilled printed circuit panel marked with
component numbers.

@ The two colour case measures 10 x 73 x 3%in.
and weighs approx. 4 Ibs.

@ Battery lasts 4 months with normal usage.

@ Book supplied with detailed assembly ins-
tructions, diagrams and circuitry.

@ Anyone can build this set—everything supplied
just a soldering iron required. .

Inclusive price for all associated components, .
cabinet and battery, complete in every detail. ' I

) Plus 3/6 Regd. P.P. o e
Or our BUY AS YOU BUILD SCHEME any parts sold
scparately. Send for comprehensive descriptive manual
and parts list, 3/6 post free.

See and hear a working model at :—

RADIO CLEARANCE LTD.
27 Tottenham Court Road, London W.!
’ Telephone: Museum 9188
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“P.W.” & TRANSISTOR PERSONAL RECEIVER

Deslgned by the techni-
staff of Practical
Wzreless easy_ to build,
using printed . eircuit,
and 1st Grade Mabched

. Wave coverage to inter-
nal speakers. AN parts
sold  separately (new
components only) en-
abling you to buy as re-
quired, and full detatied
price list will be sent on

request. CODst.ructlonal detalls 1/6.

TOTAL COST DING BAT-

TERY AND CABINET £8.19.6.

September, 1961

ERSIN MULTICORE SOLDERS

for a first class joint every time

Ersin Multicors contains §
coresof extra-active, non-corro-
sive Ersin Flux. Prevents oxida-
tion and cleans surface oxides.

SIZE 1 CARTON

Wherever precision soldering
is essential, manufacturers,
engineers and bhandymen rely
on MULTICORE. There’s a
MULTICORE SOLDER just made
for the job you have in hand.

“POCKET 4" TRANSISTOR RECEIVER

Attractlve cabinet as illustrated above for ‘“P.W.6", Uses
minlature speaker proper tuning condenser. and volume
aeﬂal makes unit efficient and portable.
ldea.l[ t ebegi nner. F edium wave coverage. All co:
ponenf.s Ior only 42/8 (p. &p 2/8) Ten-page constructional book
free with parts or separately 1/8. S.A.E. for parts price list.

SUMMER SPECIAL

“GOOD COMPANION” 8 TRANSISTOR COMBINED POR-

ng Wave coverage. % Qual-
ty 0] ed LF.T. ‘s * Brilliantly styled 2 tone
cabinet, size 11 x 8 x 3ins, * Very fine tuning with calibrated
i Latest printed circuit. s Internal high gain aerial,
with car aerial socket % Easy to follow construction data
(available separately 3/6)

1 parts sold separately and full illustrated details will be

sent on request. - —
us B/- post and Ins,
Total cost ? Battery 3/6 extra.)

Here are some of them.

SAVBIT TYPE 1 ALLOY

A speciaily formula-

5/-

HANDYMAN'S t'eld alloy fto lreducc R
the wear of solderin
CARTON iron bits. Contains g

cores_of non-corro-
sive Ersin Flux and
is ideat for all sol-
dering purposes.

SIZE 1 CARTON 5/-
Available in three specifications.

Suitable for 200
average joints, Gd

HOME CONSTRUCTORS
2/6 PACK

In addition to the well-known

Home Constructors Pack (con-

taining 16ft. of 18 s.w.g.

60/40 alloys) a similar

pack is now avail-

able containing

35ft. of 22 s.w.g.

60/40 alloy

especially suitable

for printed circuits.

BIB WIRE STRIPPER
AND CUTTER ‘E

Strips insulation

without nicking wire,

cuts wire cleanly,

splits extruding

flex. 3/6 each X

MULTICORE SOLDERS LTD.,

MULTICORE WORKS, HEMEL HEMPSTEAD, NERTS. (BOXMOOR 3638)

UNIVERSAL AVO METERS. In first-class oondition.
thoroughly overhauled and guaranteed perfect. In the well-
known AVO styling

internal batte! The 50 RANG.
%2-10-0. and the SUPERLA TIVE 20,000
OHMS P; OLT MODEL, 8 ONLY, £17.10.0. (Regd. P. & P,
5/- on alther). S.A.E. for full details.

H.R.0, SENIOR COMMUNICATIONS RECEIVERS,

With all 9 colls. giving coverage of 60 kc/s—30 Mc/s. Checked

a.nd in perfect working order. Rack mounting type 18 gns.,
tandard Table Model 21 gns, (Carr., etc, 23/- eithar type).

H.R.0. MAINS POWER UNITS. A.C. input 115230 v, output
D.C. (tully smoothed) 230 v. 76 mA, and 6.3 v. 3.5 A. Compiete
in black crackle case. ONLY 58/6.

POCKET VOLTMETERS, Read 0-16 volts and 0-300 volts A.C.
or D.C. BRAND NEW and UNUSED. ONLY 18/6.
Y

UENCY METERS. The famous American
cmt.al contro ed portable frequency measuring standard,
Coverage 125 k Mc/s. With original numbered calibration
book. Perfect order. Illustrated details on request. ONLY £16.

UNIVERSAL VOLT-OHM-MILLIAMMETER. Reads A.C.

and D.C, Volts up to 1,000 in 6 ranges, a.tloooohms er volt.

current (3 ra.nges) to 500 mA, Resistance reas K ohmg

ln 2 3001LA sensmvlty Essuy read

n scale, beautifully made and fully %uarant.eed. Limited

number available under impors quom omple h leads,
. and internal battery. ONLY

ACOS TYPE 39:1 STICK MICROPHONE, With screened lead
and stand 39/6, plus 1/8 p. & p,

CRYSTAL DESK MICROPHON’E With screened lead and
built-in stand. 16/8, plus 1/6 p. & en an

HARRIS ELECTRONICS

(LONDON) LTD.
138 Gray’s Inn Road, London, W.C.I.
(Phone: TERmmus 7937)

Please include carriage costs on All items.
(Open until 1 p.m. Saturdays). We are 2 mins. from High Holborn
(Chancery Lane Stalion) and 5 mins. by bus from King’s Cross.

Well paid to see the world

A really interesting and worthwhile job
as a Radio Officer in the Merchant Navy
awaits you if you are the holder of a current
P.M.G. certificate. Salary and allowances are
good from the start, rising by regular incre-
ments to well over the four figure mark with

all found. Your job can take you all over the
world, and you get generous annual leave
besides off-duty time in foreign ports. Sea
service offers ample opportunity to study for
further technical qualifications and many well-

paid shore appointments are open to you later
on.

A tradition second to none
Marconi Marine Radio Officers have a long and
proud tradition of service extending back to the
early years of this century. Among them are to
be found names hallowed in the history of the
sea. Moreover, many men in the highest public
and administrative positions today began their
careers as Radio Officers in the Marconi Marine

Company.

Write for particulars to: F. E. ASH, Esq.

THE MARCONI! INTERNATIONAL

MARINE COMMUNICATION CoO.
’ LTD.,

English Electric House, Strand, London, W.C.2

www.americanradiohistorv.com


www.americanradiohistory.com

September, 1961

(Continued from page 442)

in its place, though one, or possibly two ranges
would now have to be omitted (e.g. 1.000 volts
A.C. and D.C., or the 1A range of the 10k range).
The purpose of the third wafer of the range switch,
S2c, is to avoid any possibility of damaging the
meter movement on the higher current ranges.
This might well happen if the positive terminal
of the instrument were to be connected directly to
the pole of the wafer, S2b, and a faulty contact
were to develop on S2b. The result would then be
that the shunt would be removed from the circuit,
and the full current in the circuit under test would
be applied to the meter movement, in most cases
causing it to burn out. q

- It is importaat when wiring the range switch to
note carefully which position of the switch cor-
responds to which range.

All connections to the multimeter are made
using only two terminals, and these terminals
should be of the type which are totally insulated
from the panel. The cell is conveniently held
with a Terry clip. Connections to the cell may be
soldered, since its life is many months.

Resistor Ratings

The resistors used for the multipliers need only
be of W rating, since they will only be called
upon to carry a very small current. In the case of
an instrument using a 'mA meter, however, the
resistors should be rated at 1W, at least for the
300V and 1,000V ranges.

The power dissipated by a resistor is given by
the formula: Power (watts)=(r)* x R,

Ohms

Set Zero ::[
1M, &V i
10k JOV
| 1Ae *100V
it
il 100mae *300V
i
omA® T *1kv
fmA IO0pA

e

hi Termingls ———
Hitll i

”“i’lﬂihu.....nn!|Illlllnlmmiiillihni:i:iniiiiii !
.Fig. 4.—The layout of controls on the front panel,

PRACTICAL WIRELESS 445

The underchassis view with the wiring complete.

where Ir is the current in the resistor in amps, and
R is its resistance.

The current in the resistor will be the same as
that in the meter, and thus the maximum current
which a multiplier will be called upon to carry is
equal to the full scale deflection of the meter.
Using this relationship the ratmgs of the resistors
required for any meter movement can be cal-
culated. !

Soldering a8

It is particularly important when constructing
equipment of this kind that all soldered joints
should be of low resistance, and not of the “dry,’
type. Cored solder should always be used, and the
iron should be clean, and sufficiently®hot that the
solder flows easily. The compcnents to be soldered
should be cleaned carefully, particularly the
switches, if these are of the “surplus ” type. In this
case, the switch contacts themselves should be
cleaned, first by scraping them, and then by using
a proprietary switch cleaner, preferably one which
contains switch lubricant.

Taking Readings

When using the completed instrument, always
start with a high range, working down to the
lower current and voltage ranges. This avoids any
possibility of damaging the meter movement. The
instrument should be disconnected from the appar-
atus when changing ranges. The test leads can be
about 3ft long, and they should terminate in a pair
of test prods, if possible of the retractable type.

This meter will be found to be invaluable for all
types of servicing and experimental work where a
comprehensive accurate instrument is required. [l
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GUARANTEED VALVES from 1/-,
Radio, TV components. Transistor
set Kits from 10/-, S.W. Kit 22/6.
List 3d. HAMILTON RADIO (W),
13 Western Rd., St Leonards, Sussex.

RESISTORS—100 new, wire ended,
assorted, all types, 7/6 box, post free.
COOK'S OF BEDFORD, 29 St. Mary's
Street, Bedford.

STOCK SALE. Lists 2d. Mall only,—
98 Greenway Avenue, E.17,

“WEYRAD” TRANSISTOR
RECEIVER

LONG & MEDIUM WAVE, p.p.
O/P. ALL COMPONENTS AVAIL-
ABLE TOTAL COST £8.5.8.

CONSTRUCTOR'S BOOKLET 2/~

TRANSISTOR AM FEl'DLl{ INIT,
SUPERHET AVAU A\BL S’Nl.‘ 0‘1*

Size 4} x =%

CONSTRUCTOI'S IIOOKLET, 1/9.
Send 8.A.E. for Shopping Lists

35 OHM ALLAN SPEAKERS, 27/1
JACKSON “00” GANG (with Trim-
mers), 10/6.

WESTHAM RADIO SUPPLIES
Rear ot 176 Abbotsbury Road
WEYMOUTH, DORSET

TRANSISTORS OC44, OC45 1st & 2nd
1P, OC81D, OC8Imat. pair. Complete

set of 6 50/-, Newmarket set of 6 & 1
dlode 42/-, XA102 10/- XA101 9/-;
XB103 7/-. White spot 4/-, Red spot

3/3, R&Y 5/6, G&Y 4/6; GEX34 2/9,
OAT71 2/9, OA81 3/-. Postage pald by
(JI«IAPl A P'LE0 RADIO, 107, Neasden Laae,
N.W.10.

RECLAIMED VALVES. Tested, per-
fect. One price. 5/- plus 6d. postage.
Also surplus and new valves, guaran-
teed. S.A.E. for list. LEWIS, 46 Wood-
fold Avenue, Iliord, Essex,

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

RATES: 6/6 per tine or part
thereol, average live words te tine,
minimum 2 lines, Box \No. 1/- extra,

dvertisements musl e prepaid and
addressed Advertisement
Manager, “l'x.mlhul Wireless,"
Tower llouq« Southampton S,

London \W.C.%

September, 1961

| RECEIVERS & COMPONENTS

1 (continued)

Guaranteed PPertect, Lx-equipment

TUBES—VALVES—SPARES

| TUBES ¢ mon, Guar, FITTED FRLEl
9-10-12in. -30/- 14in. 40/-. 17in. 50/-,

VALVES. 50,000 in stock. 1,000 types.
All set tesned before despatch,

In Scotland . . ... ..
RENVUE

for Better Value

COMPLETELY REPROCESSED TUBE

(NEW GUN, RESCREENED,
ALUMINISED)

12-6v and 6-5v, 0-3 amp.,

#7 and 15in. Types .. £6.10.0
{2-6v and 6-5v, 0-3 amp.,

{4in. Types £6. 0.0
12v, 15in. Types £7. 0.0

2v, 12 and t5in. Types £6. 0.0

Etectrostatic 90 degree and | 10 degree tubes
10/- extra. Carr. paid.

10’- ALLOWED ON OLD TUBE
Terms arranged.

FERGUSON
14in. BBC and STV Consoles
t4in. BBC and STV Receivers £10.10.0
17in. BBC and STV Receivers ... £19. 0.0

COMPLETELY OVERHAULED AMND
FITTED WITH COMPLETELY

% REBUILT TUBE
with One Year’s Guarantee

£5 Deposit.

Renfrew Electronics Lid.

Anderson Drive
Renfrew :  Scotland

Tel.: Renfrew 2642

.. £12.10.0

Terms on Balance

ID5 5/- 218U 10/- 37 4/6
5U4 4/6 | 80 N108 2/6
6BGS 2/6 | 185BT 12/6 PCC84 4/6
6B Wi 6/~ | AZ31 CF80  4/6
6Ca 21 4 6 PCL82 4/8
6C9 8/- | EABC80 6/- | PL33 4/6
GF1 2/~ | EB34 /- | PL38 10/-
6K13 2/ | EB41 /- | PLBL 4/6
6F14 4/6 | EB91 /- | PL&2 4/8
6F15 4/8 | EBC91 4/6 | PL83 4/8
6K25 8/- | EBIF80 /- | PY31 4/8
616 8/- | ECC81 /- | PY80 4/8
6L18 4/8 | ECC82 /- | PY81 4/6
6L.D20 4/8 | ECH35 /- | PY82 4/8
6N7 4/6 | ECH42 (- | PZ30 4/6
6P25 4/6 | ECL80 4/8 | SP61 -
8Ve /8 | EF42 4/6 | Ula 5/-
TB7 /6 | EF50 1/- | U4 U
7Co 4/6 | EF80 2/- | U2 12/6
7C6 4/8 | EIF91 /- | 031 4/8
784 4/6 | EL13 4/6 | U35 6/-
Y4 4/6 | EL33 /6 | U37 12/6
10C1 - | EL42 4/8 | U8 4/8
10c2 /- | BEY51 4/8 | U231 718
10F1 /- | EY86 4/8 | Usgol 12/6
10P13 /- | K C 4/6 | UAF42 4/6
10P14 /- | K 4/6 | UB41 2/

D1 /- | KT61 4/6 | UCH42  8/-
20F2 4/8 | KT66 10/- | UF42 3/-
2P1 4/6 | KT8s 10/~ | UL4L 4/8

Most Pre-war 4. 5. 7 and 9 pin valves of

British. European and American manufac-

ture. 5/- each. Postage and packing 6d,

per valve.

\L“ TIRANSISTORS. Red Spot 2/8. OC45,
C72, OCT76, 7/6. OC35 (1 watt power), ocai

(bllicon) 20/-. Postage 3d.

SELENIUW PIIUI‘()(J;I LS 7/6 and 12/6.

SPEAKIERS: 6in. 5/~ 8In., 7 x 4in., 7/6, 10in,

12/6.

LINE OUTPUT TR, from 20/-.

CONSTRUCTOR'S PARCEL. 21bs. assor-

ted components from TV Sets. resistors,

condensers, pots. electrolytics, etc., 7/6.

Postage 2/6.

Send stamp with enquiries or for tull list.
ST, JOHN'S RADIO”, 156 St. John's
Hili. London s.wW.i1. Phone: BAT 9838

HEATHKITS ¥ can now be seen in
London and purchased on easy terms.
Free brochure. DIRECT TV REPLACE-
MENTS LTD., Dept. PW/7/8, 138
Lewisham Way, S.E 14. Tideway 6666.

@ KINGSLAND
ELECTRONIC COMPONENTS
Stupendous Offers

"958 ELECTRONIC COMPONENTS

Potentiometers in banks of four fixed on
Brey stove enamelled plate 1 x 6t inches
easily detachable, 4/6, p. & p. 1/9.

1iin. cartridge fuse holders screw cap type
mounted on grey stove enamelled Plate
approx. 1iln. wide Derspex cover in
banks of three, four and five. 3/6, 4/6, 5/6,
D. & p. 1/8.

Try our surprise pack of accessorles, if not
satisfied return within seven days and
money will be refunded, 7/6, p. & p. 2/6.

8 assorted voltage droppers, 5/-, p. & p. 1/6.
100 assorted condemnsers, g/-, p. & p. 1/9.
Instrument Rectifier with -circuits, 5/6,
6volt or 12 volt vibrators, 3/6 each p. & p. 1/6.
Mike and pick-up transformers ideal for
baby alarms, 4/6, p. & p. 1/-,

8 assorted potentiometers. 5/-, p. & p. 1/9.

60 assorted resistances and condensers,

€ miniature valve holders, 2 tag strips, 40

separate contacts each 3/8, p. & p. 1/9.

182 KINGSLAND RD., SHOREDITCH.
E.2.Tel: SHO 6572, Sorry! U.K. only.

Gin. Dia. (ves—six inch) Milliameters
0/1 fl, round Krnest Turuer 79/- (3/6). 2tin.
l)m Volumeters 0/500 fi. round Weston

ohms per volt. 47/8 (2/6). Special Valyes
4l2oUA £8.10.0: QY3/125 £8.10.0: 4212 £4,
Stmpson Model 443 Volt-ohmeters 23 in.
meter in case £3.10.0 (5/-). Metal
Rectifiers 24 v, 12A 20/- (3/6).

40 PAGE LIST OF OV ER 1,000 ITE\IS
IN STOCK AVALLABLE—KEE
ONE BY YOU.

Wide Band Aerial Amplifiers, ten sep-
arate outlets from one aerial rack mounting
£8.10.0 (7/6). Pocket Radioactive Dose-
meters, quartz fibre tountain pen type
25/- (1/-), reduction for quantities. 5 Fooi
,0, Ruacks 19in. wide drilled and tapped
85/~ (10/-). Elliott 0/ vOlt moving coll
Voltmeters 2000 ohms per volt, 2iin. dia;
ideal as basic meter 25/- (2/6). Mains Filter
Units, laboratory precision type totally
enclosed 2i amps. 10/- (2/6). SigZma 10,000
ohms SPDT Relays 12/6 (1/6). Metal Rectifi-
ers 24 x 12A 20/- (3/5). AVO Geiger Coun-
ters £9.10.0 (5/-). Rendix 6ft. enclosed
Transmitier Cabinets. 19in. wide €5 (20/-).
Racks 19in. wide, 31(- high ?2 (10/-).
etal Reetifiers 12 v. 1 amp 5/- (1/6). 20
Foot Super Lightweight Alumintum Tripod
self supporting 1in. dia. Masts, complete.
7 Ibs. welght £10.10.0 (30/-).

We have large quantities of “bits and
pleees™ we cannot list—and jnvite
your enquiries—we can  probably
help—every one answered,

Amounts in brackets are carriage kngland
and Wales?

P, HARRIS, ORGANFORD, DORSET.
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DENBY’'S ELECTRONICS

TUBES
3BPI with base, mask, and Mu-Metal screen,
ns' new 1776, VCR517 C(new) 8/-, S5FP7A
676,

HYSTERESIS MOTORS
110v. 3 phase 400 ¢/s {will run on 50 ¢/s at
reduced speed) type LK. l{in, diam. 3%in.
long. jin. diam. shaft ficted with 4in. diam.
fan. (ex-equip. as new) 8/-, Type M 2iin.
diam. 24in. long. -%in. shaft {new in sealed
cartons). 4/9 each.

CONSTANT VOLTAGE TRANS-
FORMERS. Input 190-260 v. 50 ¢/s., out-
put 230v. 150 watt max. £4 each.

MICROPHONE TRANSFORMERS
Contained in screening can 14 x 1§ x Iim
Two matched primaries each giving 100:
can be wired in series to give 50:1 or can be
used for double button carbon microphone,
113 each, 6 for 6/-. 12 for 10/-,

CERAMIC TRIMMERS

5-40 pf (rotary disc type) 6d. i5pf, 50 pf
{mica dielectric) 5d.
BRIDGE RECTIFIERS. 250v 60mA. Zin.
dia., 34in. long 4/- each.

Orders below 5/- postage 9d. extra.

“HILLSIDE”, COLDSHAW,
HAWORTH, KEIGHLEY, Yorks.
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RECEIVERS & COMPONENTS

(cantinued

COMPONENTS, VALVES, Tubes. etc.
Write or phone for free list. ARION

TELEVISION, 4 Maxted Rd., Peck-
ham, 8.E.15. (New X T7152).

SPEAKER REPAIRS. Cones/Fields
fitted Clock Coils Wound. L. s.

REPAIRS, Pluckiey. Ashford, Kent.

NEW AM/FM STEREO

INPUTS FOR TAPE, 78's, etc.
MW—LW—VHF

PUSH-PULL OUTPUTS—16W
SEPARATE TONE AND VOLUME
INTEGRAL PRE-AMFPLIFIER

BEL, Marlborough Yard, London N.19
Arc 5078

259% CREDIT discount scheme enables
you to save conslderably. Send for
details and lists of hundreds of
bargains in Radio and TV components
and valves. ARTRONICS. 6a Black-
stock Road, London N.4.

SPECIAL OFFER.
all  items tested.
assorted 4/6,

Used components,

50 Reslstors—
50 pF Condensers—
assorted 4/6. Paper condensers .01
.02 .05 .25 3d. each, 8 Preset pots
4/8 Speakers 5 in., 6 in., 8 in. 6/9
ea:h, Speaker Transformers 2/-
each, TV H.T. Smoothing Chokes
3/4 each. Terms:— C.W.O. All post
paid. J. H. GOULD, 40 Kipling Road,
Sedgley, Stoffs.

TRANSISTOR BARGAINS

Red S\?ot. 3/-: White, 3/9: Yellow (6 volt),
2/3; Yellow/Green. 3/9: Red/Yellow. 4/6:
TCITS1 (OCT71), 4/3; TS17 (0072%. 8/- each
jodes 1/-, . & P, 6d.

EDISWAN
XA101. 102, 103, 104, 9/~ each. XB102, 103, 104,
8/- each, XC101, 1;6/-' or compiete set with
diode 52/6; P. & P. 8d.

NEWMARKET
NKT152A (0044), %—. 153A (OC45). 8i/86.
252A (OCT71). 5/8, A (0CT74). 8/9 each,
or complete set with diode for 43/-, P, & P,

0018, 1 OG0 Cap %0 200 Me/s.). 13/8

'} p to ¢fs.). /8.
oD 8e: SGa1 81 P. % P.6d,
sun-Miniature, 1

Condensers. .2, 4, 35,
8, 10, 16. 30 and 50 mfds. at 2/3 each P. & P. 3d.

TRANSISTOR TRANSFORMERS
1:1C.T. Seo,, Driver, 10/+; 6.6 : 1 C,T. Prim
Output, §/- 3.6 : 1 plus 1 Spiit Sec. Driver.
11/9: 9.2 :'1 Output, 8/~. P. & P. 6d.

Headphobes for Crystai Set. (light.
Hesaphqnes for Crystal Sets, 12/6 (lis

Sub-Miniatyre:—Jack Plugs and Sockets

%(8 pair, Slider Wave Change Switceh, 2/8,
raasistor Holders, 1/-. P, ‘éz P.3d.

SPEAKERS

2tin. E.M.1. 8 ohm, 18/11, 15, 35, and 80 ohm.
at 19/8. Klliptical 7 x 4, 35 ohm, 26/=,

ved Zgn. round djals, Med, lonE 4=

Telescopic Chrome Aenals 7/, P. & P. 6d,

SOUND VISION
137 MOULSHAM STREET
CHELMSFORD - ESSEX

BOOKS & PUBLICATIONS

FIND TV SET TROUBLES N
MINUTES from the great book *The
Principles of TV Receiver Servicing.”
10/8 all book houses and radio whole-

salers. If not in stock, from 8Secre-
tary, LP.R.E, 20 Falrfield Road,
London, N.8.

BROWN LTD.. Eagle Steelworks, Hey-

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS
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dark green. sent unassembled. 8ix
shelt bay £3 16s. Sample dellvered
free. Quantity discounts. N

wood. Lancs. Tel: 69018.

54 BEDDINGTON LANE. CROYDON,
o SURREY.

VHF UNIT. Ready built Front End
F.M. unit. Coverage 85-100 Mc/s. L.F.
16.7Mc/s. Single valve (ECC85). Price,
including circuit and data but without
valve £2-12-3, plus 2/- postage
VHF TUNER UNIT, Ready built with-
out dial and valves. Price, including
circuit and data. £8-16-0, plus 3/6
postage. Dellvery ex stock.
(DEPARTMENT E/2)
ROTOPONS LIMITED

ASK your dea-ler for American Ferro-
dynamics. " Brand Five'™ Recording
Tapes—the best tape value!

p.v.C. COVERED WIRE. Nine colours.
20ft lengths 10/-, Transistors. OC78.
72, 71, 45, 44 8/- each. Mail orders
only. Postage and packing 1/8. FRED
HALI, 21 Kirchen Road, London
W.13,

AMERICAN MAGAZINES. Year’s sub-
scription ‘Electronles World® 43/-:
‘Radio  Electronics’ 49/6; ‘Audlo’
35/-, Specimens 6/- each. Full cata-
logue free. WILLEN LTD. (Dept. 40),
9, Drapers Gardens, London, E.C.2.

100 MICRO-AMP METERS, 4? in. X
31 in.-—350 ohms Internal Resistance.
follows:—0-30 MW, 0-1

Watts  0-12  Volts,
0-200 Volts, 0-100 Micro-amp. A first
class instrument at 38/6. Limited
supply only. 100 Micro-amp Meters
2} in. round—620 ohms Internal Re-
sistance. Few only at 22/8. TCC 16-
24uF 450 volt 2/6 each—can type. 60
uF 350 volt 1/6 each—can type.
Mains Tran.formers, size 2} in. x 2}
.n. x 24 in. Input. 0-200-220-240 volt.
Output: 250-0,250 volt 25msa, 0-6.3
volt 1 amp 8/8, Orders over £1 post
free—under add 1/-. BOLD AND BUR-
ROWS LTD., Verulam Road. 8t.
Albans. Herts.

Scaled as
Watts 0-20

Street. Hoddesdon. Herts.

Weddings, Choirs, Greetings records,

CONDENSERS-—Government surplus,
Value 30pf to 10.000pf. 40/- per 1,000
post free.—D. SMITH. 113 Burford

SOUND RECORDINGS

RECORDING TAPE, save up to 30%
send for list; also 50 second-hand
recorders in stock, —E. C. KINGSLEY
AND CO., 132 Tottenham Court Road.
London, W.1. EUS 6500.

PRIVATE GRAMOPHONE Records
made from your own recorded tape.

etc. LP's from 17/6. S.AE. SOUND
SERVICES (Dept. 2), 28 Viewforth
Terrace, Sunderland. Tel: 57032,

TAPE/DISC transfer, Fine US tapes
now. 1.800 ft. 29/-. Unimixer units
for quality work. SOUND NEWS. 10
Clifford Street. W.l. REGent 274b.
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FOR SALE WANTED
INDEPENDENT 200/240 volt | A PROMPT CASH OFFER for your
electricity supply for _only &£8 surplus Brand New Valves, Speakers,
American Dynamotor Unit., runs | Components, Test Insttuments, elc.
Television, Electric Drills and all [ R.H.S., Beverley House., Manville
Universal AC/DC Mains Equipment | Terrace, Bradford 1
from 12 volt car battery. Cost £40,
our price £8. — S.A.E., full details. | NEW VALVES bought, state price.
Scientific Products, P. Cleveleys, | A. D. A, MANUFACTURING CO., 172
Lancs Alfreton Road., Nottingham.

100 BAYS of Brand New Adjustable
Steel Shelving. 72in. high x 34in.
wide x 12in. deep; stove enamelied NEW VALVES WANTED

Any type, any quantity
CASH PAID

R.S.T. 211, Streatham Road,
Mitcham, Surrey.
Telephone: MITCHAM 6201

WANTED: 8ervice Sheets, No
quantity too large. Highest prices
paid. SULTAN RADIO, 29 Church
Road. Tunbridge Wells, Kent.

WANTED VALVES

All types for prompt cash, Must be

new. State quantity.

WILLIAM CARVIS LTD.
103 North Street, Leeds 7

SERVICE SHEETS

SERVICE SHEETS, Radio, TV, 5,000
models. List 1/-, 8.A.E. enquirles;
TELRAY, 11 Maudland Bk., Preston.

FAULTFINDER FILES, showing com-
mon faults that each receiver &
prone to and other useful servicing
information, 2/- ea. List 8d., plus
postage. .P. DISTRIBUTORS, 44
Old Bond 8treet. London, W.1.

SERVICE SHMEETS. We have -ige!
largest stock of Radio 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 Manua!ls
for sale and hire, 1961 List now
avallable, 1/-, 8.A.E. please. Mall
orders only to 8.P. DISTRIBUTORS,
44 Old Bond Street, London, W.1.

SERVICE SHEETS.

Radio and TV

4/. each., List 1/-, All orders des-
patched on day received. Also
manugals for sale” and hire. S.A.E.

lease. SULTAN RADIO, 29 Church
oad, Tunbridge Wells, Kent.

38 SET WALKIE TALKIE

CIRCUIT INFORMATION

Alignment Procedure. Typical faules in
Ex W.D. Sets. Components _location
diagrams.  Circuit diagram. Complete

Circuit description. Instructions for use, etc,
P.O. 5le. Address in block capitals, pleass.

CAMPBELL

Laundry Lane, Hungerford, Berks.

(continued on mnext page)


www.americanradiohistory.com

448

SERVICE SHEETS

(continued)

SERVICE SHEETS; also Current and
Obsolete . Valves for sale. JOHN
GILBERT RADIO, 20 Extension,
Shepherd’s Bush, Market, London,
W.12. (Phone: SHE3052).

SERVICE SHEETS (1930-1961) from
1/- with free Fault Finding Guide.
Catalogue 6,000 models, 1/-. 125
Radlo/TV Sheets covering 370
popular models 20/., S.A.E..enquiries,
HAMILTON RADIO, Western Road,
St. Leonards, Sussex.

SERVICE SHEETS for TV & Radio.
Loan or Sale Service. S.A.E. Enquiries.
Tested Components from Dismantled
Sets. Bargain Parcel 10/-. Value £5.
Enquiries,” S.A.E. Lists & contents
sample parcel. Postal service only.
no callers. GREIG., 243 Bury Old
Road, near Bury Lancs.

PUBLIC APPOINTMENTS

MEN with knowledge of basic prin-
ciples of RADIO AND RADAR
required in the METEOROLOGICAL
OFFICE. After short initial training,
those appointed will maintaln and
operate radio and radar equipment,
including facsimile apparatus. There
are vacancles in various localities in
the Unlted Kingdom and opportuni-
ties to serve overseas. Starting salary
for Radio (Meteorological) Tech-
niclans is £810 (nationalh at 25 or
over, rising annually to £930 subject to
deduction for each year below the age
of 25. These rates are subject to a
small deduction at certain provincial
statlons and to a small increase in
London. Good promotion prospects
and allowances for overtime, night
duty, etc. Applicants must be British
subjects

Applications to Meteorological
Oflice (M.0.10 R/M/T), London Road,
Bracknell, Berks, or to any Employ-
ment Exchange, quoting order no.
Bracknell 379.

PRACTICAL WIRELESS CLASSIFIED ADYERTISEMENTS

September, 1961

SITUATIONS VACANT

BOROUGH POLYTECHNIC,
Borough Road, S E.f1.
LABORATORY TECHNICIANS: Two
Technicians and one Junior Tech-
nician (male or female) for Depart-
ment of Electrical Engineering and
Physics. Laboratry Technicians
should be experienced (and preferably
qualified) in Electronics, Vacuum
work or glasswork. Junior Teechnician
preferably to have interest in photo-
graphy. Salary scales., dependent on
age and qualifications, in range
£470—£750 p.a. (Technician) and
£230—£630 pa. (Junior). Apply in
writing, glving full particulars, %
Secretary, Borough Polytechnic,

Borough Road, S.E.1.

VACANCIES EXIST

in the
ADMIRALTY SURFACE. WEAPONS
ESTABLISHMENT EXTENSION
at
ROYAL NAVAL STORES DEPOT
COPENACRE, HAWTHORN, WILTS

for
ELECTRICIANS (RADIO)

and

ELECTRICAL FITTERS

Applicants for the former position should
have at least five years experience in the
trade and for the jatter must have com-
pleted a recognised apprenticeship.
The Establishment is located 8 miles from
Bath. The work is interesting and varied, in
modern test rooms and workshops, and is
mainly concerned with the testing and
modification of naval radio and radar
equipment.

The commencing basic rate of pay is
£9.18s5.2d. for a five-day 42-hour week. In
addition, new entrants are assessed for 2
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 further awards up to a total
of €3 per week may be granted. After a

ini period of service all employees

MISCELLANEQUS

——YOU READ MUSIC?—

Then how about making yourself an
electric organ? Constructional data
I avallable—tull circuits, drawings and
notes. It has 5 octaves, 2 manuals and
pedals with 24 stops—uses 41 valves.
With its variable attack you can play
Classics and S8wing,

Write NOW for tree leaflet and further
detalls to C. & S,, 20 Maude Street,
Darlington, Durbam.

are considered for establishment on
permanent staff.
Admiralty employment confers certain
benefits, including assisted travel, paid sick
leave entitlement, paid public hotidays, and
a fortnight's paid annual holiday.
Recreation and welfare faciiities are available.
Applications, in writing, should be addressed
to the
OFFICER-IN-CHARGE
ADMIRALTY SURFACE WEAPONS
ESTABLISHMENT EXTENSION,
ROYAL NAVAL STORE DEPOT,
COPENACRE, HAWTHORN,
WILTSHIRE

FOR DIAMONDS

Maaufactorer’s offer 1o users—send us your old stylus arm ard we wili retip with
finest Tranacription quality Diamond.
To ensure best reproduction every Diamond is inspected for finish and radius with
500 magnification.

FOR £1.0.0 ONLY

Or we will supply complete with any styius arm 1or t1 55. 0d. Tax Patd and will
despatch within 48 hours of receipt, post free.
All Diamonds are Guaranteed for One Year
(Sapphires also supplied 4/6 Tax Paid)
Mail Orders to;—Dasco. Frith Park. Tadworth. Surrey.

www.americanradiohistorv.com

UNITED KINGDOM ATOMIC
ENERGY AUTHORITY

Atomic Energy Establishment, Winfrith
Vacancies . exist at A.EE. Winfrith,
Dorchester, Dorset, for

INSTRUMENT MECHANICS

(Electronic and Electro-Mechanical)

Applicants should be familiar with the
construction of Electro-Mechanical experi-
mental equipment and components; ability
to read circuit diagrams and drawings, and
to construct, wire and test electrically
compiex equipment is desirable. Duties will
include the major overhaul and repair of a
wide variety of electronic and ejectro-
mechanical equipment including potentio-
metric recorders, moving coil instruments,
pressure, vacuum and flow transducers,
oscilloscopes, signal and pulse generators,
ali types of amplifiers and high vacuum
ionisation gauges.

Housing may be available to the suc-
cessful applicants, but this would be deter-
mined at the time of interview. Excellent
working conditions including sick=pay and
pensions schemes,

Further details of conditions of employ=
ment, rates of pay and application forms
may be obtained from the Labour Depart-
ment, A.E.E. Winfrith, Dorchester, Dorset,
quoting Reference Number IM/PW/PT.

BRITISH COUNCIL
PAKISTAN
PUNJAB UNIVERSITY, LAHORE

Applications are invited for the post of
Laboratory Technician in the English
Language Unit of the Punjab University.
Duties, to have charge of a small phonetics
laboratory, to act as recording engineer, to
devise new applications of instrumental
techniques and to train Pakistani assistants,
as necessary. Candidates should have a
thorough electrical training, and a good
knowledge of electronic sound equipment.

Salary on scale £940 x £30 to £) 060. Over
sea allowance (maximum); single £525,
married £995. Children’s and home educa-
tion allowances. Free furnished accom-
modation.  Installation grant. Medical
scheme. Fares paid, and for family (in-
cluding mid-tour passages for children in
U.K.), and for home |eave. Employer’s
portion U.K. superannuation paid. Con-
tract with British Council for two years,
renewable, from 1961, Secondment from
home employment may be arranged. Write,
quoting N.8.R(61) and enclosing stamped,
addressed foolscap envelope, to Director,
Recruitment Department, British Councit,
65 Davies Street, W.1., for further particu-
lars and application form to be returned
completed within two weeks of receipt.

CITY AND GUILDS (Electrical, etc.)
on *‘No pass—no fee” terms. Over
95% successes. For details of Electri-
cal Engineering, Applied Eiectronics,

Automation, ete., send for our 148-
page handbook, free and post free.
B I.ET. (Dept.

2424), 29 Wright's
Lane, London, W8.

(Continued on next page)
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SITUATIONS VACANT

' (continued)

RADIO MECHANICS REQUIRED for

equipment overhaul and aircraft

a e maintenance at Stansted Alrport,
Men with sound knowledge of

service or indus:rial radio equipment
will be particularly suitable but

those with a sound knowledge of TV

y ur will also be considered. N.J.C. rates
of pay. sick payments. contributory

superannuation scheme, paid holi-

e days. Detailed applications to the
| Ou r ca reer Personnel Officer SKYWAYS LTD., 17,
T Berkeley St. W.l.

TV AND RADIO, AMBrit.LRE,

' City and Guilds, R.T.E.B, Cert.,

n O ay S . ete,, on “No pass—no_ fee’’ terms.
e Over 859 successes. For detalls of

exams and courses (including

YOU Can WOrK O SOME | frcadh "he i ssutshcs wae

o for 148-page handbook, free. B.I.E.T.

(Dept.  242G), 29 Wright's Lane,
e

of the most sensitive | tesdon. ws
electronic equipment | s it Sk, e sringd et

pay” terms. Over 95% successes. For

detafls of exams and courses in all
ever ma e branches of Engineerlng. Bullding,
Electronics, etc.. write for 148-page
Servicing electronic computor handbook, free. B.I.LE.T. (Dept. 242B),
Jor Comet simulator London, W.8. o
The man in this photograph is an instrument fitter at work. At EDUCATIONAL
least, it’s called work, but to him it has the fascination of a COUNTY OF ESSEX
hobby—a paid hobby at that. Still, he’s an enthusiast; anything SOUTH-EAST ESSEX

; ; 8 . TECHNICAL COLLEGE
to do with electronics and he’s not happy until he’s ferreted out Longbridge Road, Dagenham

all the secrets. And there arc plenty of secrets in the RAF. In | MARINE RADIO OFFICERS’
fact, you don’t really know what advanced equipment is until COURSES

you’ve handled some of the R.A.F. stuff. The College offars full-time courses of one

. . or two years duration leading to the Ist and
If you have the flair that makes the born electronics man, the | 2nd Class P.M.G. Cartificates and the M.Q.T.

R.A.F. offers you a satisfying career. You will get a skilled training R‘:" ::i::"mf“ c:mr:m:..t e b
. . . . cations ior nro nt shou
that is yours for life. You get paid well, you live well—and you | made as soon as possibl "Late enrol
: ’ . may be considered up to lith September,
may travel anywhere in the world. There’s no doubt about it, |15 *oifcers possassing the P.M.G. 2nd
—the R.A.F. gives you a secure career—and an adventurous one. | Class or both Ist and 2n Class Certificaces
may join :h: course At appropriate points to
lete their qualification -

THE FUTURE |S WlTH TH E R.A.F- F:;r further particulars apply te 3he
o Principal. we
____.-——"""‘, FREE FROM THE |.P.R.E. Syllabus
———— of f‘amous radio and TV uraes.
Membership Conditions booklet 1/

Fairfield Road, London, N.8. .-

* LEARN *

_Fhé Royal Air Force |smasas s
-'—’ * 2

..........................................
A Fill in thi d ill b t, without obligati f f “‘Thi 5 RADIO & TIV
[ ] n $ coupon and you wil @ sent, without obligation, a free copy o ! e @ SERVICI NG
» D - . S
: Man on the Ground”’, an illustrated booklet giving details of all R.A.F. trades. : for your OWN
e NAME ° BUSINESS/HOBBY
[ ] ®
o ADDRESS M by a new exciting no maths
. e |system, using practical equipment
» : recently introduced to  this
i - . country.
: DATE OF BIR P - : FREE Brochure from i
end the completed coupon to:
®  R.A.F. Careers Information Centre (PW 1168), o RADIOSTRUCTOR
: Victory House, Kingsway, London, W.C.2. : DEPT. G77, READING, BERKS. %/él.
° °

...................,.................... (Continued on next page)

\
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EDUCATIONAL

(continued)

EDUCATIONAL

(continued)

PLYMOUTH AND DEVONPORT
TECHNICAL COLLEGE

TAVISTOCK ROAD
PLYMOUTH

Principal:
E. BAILEY, B.Sc., F.R.I.C., A.MJ.Chem.E.

RADIO OFFICERS’ COURSES

FULL-TIME COURSES start in September
1961 for P.M.G. Radio and M.O.T. Radar
Maintenance Certificates,

Applications, giving particulars of pre-
vious education, should be made now to
the Principal.

WIRELESS. See the world as a
Radio Officer in the Merchant Navy;
shory trainng period; low fees:
seholarships, etc. available. Board-
ing and Day students. Stamp for
prospectus. = WIRELESS COLLEGE,
Colwyn Bay.

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-

STRUCTOR, Reading.
HANDICRAFTS

JEWELLERY Simply Made, Brooches,
Rings, Marcasites. List Free. WEBBS,
46 Burnway, Hornchurch, Essex.

RES/CAP. BRIDGE ,32/-

p. & p. 2/-
Checks ail types of resistors, condensers
6 RANGES
Built in | hour., Direct reading
READY CALIBRATED
Stamp for details of this and other kits.

RADIO MAIL (Dept. PP)

Raleigh Mews, Raleigh Street, Nottingham

Radio
Television
& Electroniecs

Learn at home with the world’s

largest home study organisa-

tion, Brit.l.R.E.; City & Guilds;

R.T.E.B., etc. Also Practical

Courses with equipment. No
books to buy.

Write for FREE prospectus
stating subject to

I.C.S.

(Dept. 541), Intertext House,
Parkgate Road, London, S.W.II

¥ HOW AND WHY ” of Radio and
Electronics made easy by a new. non-
maths practical way. Postal instruc-
tion based on hosts of experiments
and equipment building carried out at
home. New courses bring enjoyment
as well as knowledge of this fascinat-

ing subject. FREE brochure from:
Dept. P.W., 12, RADIOSTRUCTOR,
Reading.

—b *+ Vb2-4ac

X-

DON'T FUMBLE
with Formulae.
Master  Mathe-
matics in 6 weeks
the Understand-

. 2a

{ Ist lesson

B4 and details §

FREE

able Way. First
lesson and details from
free from:

UNDERSTANDABLE MATHEMATICS

I1IF Dryden Chambers. Oxford St. &

@ . London, W.l, ]
Name

e Address . :

Q ]

FESEEEEENEEDEBRE

PADGETTS RADIO STORE

40 MEADOW LANE, LEEDS 11
FPhone: Cleckheaton 2866,

Super Tube Unit. New condition, compiete
with 3in, tube. Type VCRI38A. Also 3in.
100UA meter and full set ot valves. 45/-,
carriage 8/-.

Tube Unit Tyse 116A. New condition
complete with VCR97 tube, M.U. screen and
all valves, 15/-, carriage 8/-,

New Bombsizht Computors. Type X15A
tull of gears and motors, 42/-, carriage 10/-.
Rrand New Boxed CRT Tubes, Types
5FP7, 316. VCRSITC, 5/-. VCRI112, 3/6.
CV429 12in., 5/-. Carriage and insurance on
any tube 6/6.

Brand New. U.S.A. amplifier type A1684,
Double blower motor takes JAH4E/27
vaives etc. Less valves, 17/-, carriage 8/6.
P.M. Speakers. Removed from TV sets.
All guaranteed perfect working order,
sound cones 6in. and 7 X 4. 5/-. post 2/-,
TV Tubes. Regunned. 12 months’ guar-
antee, 14in. and 17in. all at £3.15.0, carriage
and insurance 7/6.

NEW VALVES, Ex-units. All post free.

8K7 2/- | EL91 1/9 | 184 2/
6K8 3/6 | EBS1 1/9 | 5U4 4/6
Hir S| Ho U B G
/= SIS0 re /-~ | VR37 d.
AQ4 3/6 | R10 4/~ 1 yi2 85/_
6C4 2/- | 2530333 28 S10
KT66  @/6 | E1S24 /- | DL 1/
KT63 4/ | 2C26A 2/- | 8001 9d.
EF91 1/9 | VRIS50/30 4/- | 964 1/6
Valves removed irom TV sets. All tested on
a Mullard Valve Tester, are 100% as new,
They carry a 3 months’ unconditional
guarantee. All valves Post Free,
EF80 2/~ | 6F14 5/~ | 185BT 8/6
Grade 2 S6SN7 2/9 | U801 8/6
EF80 Bd. | 6337 2/~ | U25 b/~
CL80  4/6 | 6G6 2/6 | U281 5/-
ECC82 bi- | SP61 1/6 | U329 5f=
1.38 4/6 | 6Y6 2/- | KT 51~
Y51 4/~ | 6LD20 b5/~ | PLEL 5/-
EBES0  4/8 | 10C2 3/- | PY81 4/8
EB91 1/- | 10F1 2/8 | PL82 5/~
EF31 1/~ | 10P14 b5/~ | PY80 5/
EI.:S 1/~ | 10P13 5/ | PL33 5/«
oy - | 2m1 3~ | P23 5
6K25 8- | 20p1 5/- | B3 416
6F1 g/~ | 20L1 6/- | N37 57
6F13 2/~ | 20P4 5i- 1 L63 3/-

TV Spares, Cyldon tuners, less knobs and
valves, 2/8. post 2/-.

Reclaimed TV Tubes. Not boosted, six
months’ guarantee. 12in. Mullard 17/,
12in. Mazda 25/-. 14in. Mullard 30/-. Carriage
insurance 7,6,

Complete TV Chassis for Spares. Less
valves. 12in, four for 10/, carriage &/-,

l4in. chassis four for 15/, carriage 7/6,

www americanradiohistorv com
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COYNE'S NEW
PIN-POINT TV
TROUBLES

TAKES HEADACHES OUT OF
ALL SERVICING PROBLEMS!

Pl W

TV TROUBLES

N 0 MIRUTES

Your moat useful on-the-ioh “iool™ Quickly
and easily pin-points the exaot trouble in any
TV set, Covers 70 sympioms. 700 trouble
spois. Over 340 cross-indexed pages; 50 time-
saving Check-Charts; 280 diagrams and photos;
explanation of ¢ironits and designs.

SIMPLE CHECE-CHART SYSTEM SAVES
TIME!

This amazingly practical handbook shows you
how to find the trouble im any TV circuit
PABT! Bimple cross-index tells you in what
section you'll find cause of trouble. Haudy
Check-Charts then help you accurately locate
the BXACT trouble spot. Cut waste titue,
i hours of agyg iom, get right to the
beart of the trouble in Iinutes,
USE THIS BOOK RIGHT ON THE JOB—NO
NEED TO MEMORIZE!
This Pin-Point Book wus designed especialiy
for on-the-job trouble-shooting. You simply turn
to the indexed section, locate the circuit des-
cription and Check-Chart, and in minutes you
huve the trouble spot located and ready for
repair, No complicated theory or mathe-
matics. Down-to-earth,  practicas
description, service methods aud trouble-
shooting techniques. Published by the fawous
Coyne FElectrical Schoo! and approved by
leading authorities in the feld.
J.E.C. Grover of Streatham says:
“lmmediately I glanced through thie book 1
was convinced that your claitoe concerning the
merits of thus work were justified, jor it is,
without a doubt, the finest book o1 its kind
that | have ever cowe across. It 18 not oniy
unique in it2 presentation but it is also snp
erbly produced.”
@, Axam of London 8.E.9, says:
“1 have spent nearly £50 om technlcal books
over the past § years al of which | feel has now
been wasted as your book Is the best [ have
yet bad the pieasure of examining, it s practical,
to the point, with just the right amount of
technical information needed, coveriug aimost
every aspect of TV serviging.”

SEND NO MONEY!

Just mad coupon ror rree trial. Aiter 7 days
send only 10w price or returd book and pay
nothing!

FREE TRIAL OFFER!
Mail Coupon NOW!

Mali  Order. Divigion, SIM-TECH BOOK"
COMPANY, Bept. A2, Gater's Mill, West End,
NMouthampton, Hants. I
[JRUSH. TV Troubles 81/6d. plus 1/2d.
postage ior 7 day FREE TRIAL as per l
oiler.
[CITick here if enclosiog full price, we pay l
postage: Bame 7 day mouey back guarantee

Name
Address

City. County.
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W|RECOMP ELECTRON'CS SEND S.;.E. FOR FREE PRIGE LIST

378 HARROW ROAD, LONDON, W.9 OR PAY US A PERSONAL CALL
TEL: CUNNINGHAM 9530 | “SONIC SIXTY? TRANSISTOR KiT

Hourss.of business: 9 E‘.m‘.‘.m 6 pm. Open all day 6 Mullard Transis

f General Hospital |
Buses 18B and 36 pass the door. tors. 1 Diode. In-
ternal Ferrite Rod

SPECIAL OFFER G.E.C. BCS 1851 Acral 7 2 4in. bigh
METAL CONE LOUDSPEAKER

mW push-pull out
T £5.19.6 74

put. MW and LW.

Calibrated Direct
High quality loudspeaker at special low price,
usually £9 10s. Freguency response 30 ¢/s to

Drive Assembly.
Modern Walnut
Cabinet I7x 74 x 5in

20,000 cjs. Exceptional Bass reproduction, COMPLETE KIT .

Maximum power ratingli2 watts Overalldia. REaDY TO BUILD £9.15.0 P &P. 46
faximum power | vatts. Overail di

e W O aoie Bass Power Bracke: 1o suit. ALL PARTS SOLD SEPARATELY

THE NEW “COMPANION”

s e ON” | COMPLETE V.H.F./AM. RADIO FOR
e £8.19.6 S

RADIO ® ® PARTS £|2 |2 0
Uses 6 first-grade transistors covering Long and Medium ° PY
wavebands, High Q internal ferrite rod aerial, with socket

for car earial. Size 6§ x 44 x 1} ins. Latest printed circuit. Brand new set, n
Two tone case. Complete with instructions, All parts sold | superb walnut cabinet
_separately. Batcery extra. P. & P. 3/6. (size 19 x 8} x 14 in.

high). Covering 80-

MINIATURE EARPHONE
FOR TRANSISTOR RADIOS
Light-weight plastic earpiece, can be
worn without discomfort, ~provides
excellent reproduction of music and
speech.  Fully guaranteed. Completce
with 3 ft. of fine flex, plug and socket. wols: volume o(nlll()ﬁ o 4 3,
Crystal earpiece as il tone, turning, wichange, Gram. and exi. speaker position
Magnetic ,, ., o ut::’n =p &P 1- provided. Fully guaranteed. Post and packing 5/- extra.

CABINETS & FIRST-CLASS ||| 3-TRANSISTOR
HI-F1 EQUIPMENT || | BADIO COURSES . . . POCKET RADIO

Mains trans.  200-
250 v. with 3 tap-
pings. Ferrite rod
aerials for A.N. Con-

With Miniature Loudspeaker
We can supply any Cabinet ~ GET A CERTIFICATE! ABSOLUTELY NO SOLDERING
to your own specification | | QUALIFY AT HOME—IN SPARE REQUIRE
E
After brief, intensely interesting study —
—undertaken at home in your spare . ‘
time—-Y OUU can secure.your Ppro- Unique )
fessional qualification or learn Servicing Desi
and Theory. Let us show you how esign
==== FREE GUIDE === Superb
1 The New Free Guide contains 132 apnpgaer-
pages of information of the greatest g fmpl 8
| importance to those seeking such I instruo-

2 § n
success-compelling qualifications as | tions. Buillt in an
| AM.Brit.l.R.E., City and Guilds evening. No drilling,
Final Radio, P.M.G. Radio No soldering. Complete in every detail.
I Amat ' Exams., Gen. Cert Receives entire broadcast band. Aerial
ateurs ams., . 1 required in certain areas. Pocket size
| of Educ. London B.Sc. (Eng.), 41 x 2i X 1}in

This (s _only ome example A.M.I.P.E. AM.\.Mech.E., S Y

g:’-f:g g‘?m“ggl: %xa‘l)el%se:se | Draughtsmanship (all branches) : ALL PARTS SOLD SEPARATEL
2 etc., together with particulars o! 42 6 RBattery 1/- extra

Eﬁ? Bntieoa cataibgne : sJ"éé'é";g“"S ;ua;nge l‘:fE C o Bk

n: —

— gm%%gum | Write now for your copy of ehis | SAVOY BARGAINS

Equipment is also our speciality and invaluable publication. It may well | ] Hishpggén audio transistors. 4/6

1 prove to be the turning point in your P. & P.3d.

O O PR COMBARATOR Poubiic Ferrite rod, 4 x f1n.. 1/9, P. & P.6d.
;&xsﬁmunr: o“ﬁ or:‘?sge of mlﬁ chrx;salsd l FOUNDED 1885—OVER gond dieh;ccrliﬁ cuglng ooncii;.nszx;g:
ers. tape . sing yers an 0003 mtd. 4/~ 0.0005 B

L — 150,000 SUCCESSESq s o} ; =

gg?voghi%%aﬂ for @ of th pASIIe
or a copy these 1100
S T ar T asorutan FRVE. NATIONAL INSTITUTE OF R R A A e R o
- ENGINEERING ® 5 (t. phone cord with No. 8 jack
rﬂ d io (Dept. 461), 148 HOLBORN plug, 24-. P. & P. 6d.
S A '-C;ZD‘:N- o SAVOY ELECTRONICS LTD.
. rica: P.O. Box , Joburg. Maiden L. & » L
100 (PW?I) Chase Side Australia: P.O. Box 4570, Melbourne. &S ng:c{(aol}(;xdgg}[l‘idTh::gt%n wee

Southgate, London, N.14. Pal 3733
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FOR THE FINEST. FASTEST SERVICE 1

D. & B. TELEVISION

PRACTICAL WIRELESS

N THE COUNTRY, CONTACT—

Phone: Cherrywood 3953

13in KINGSTON ROAD, SOUTH WIMBLEDON, S.W.19

OUR COMPREHENSIVE SERVICE
12 CHANNEL TURRET TUNERS, 10, 16, 38 Mcls, 40/~

/.
b
9in. and 12in.. 35/-: 14in

50/=; 17in.. 60/~

INCLUDES:
VALVES, PCF80 and PCC84-

Cabinets, Glasses, Masks, Condensers. Resistors, Ton Traps. Speakers.
ADMED C.R. TUBES (Not boosted or reactivated)
All picture tested taken from stripped TVs,

KI“GU\\LDCK. TUBES (12 months’ guarantee): 12in., 80/-: 14in., 90/~; 17in., 100/-.

[u\ AMPLE OF TRANSFORMER LIST
CAN COILS

L.O.T. S
FI‘RGUQON: (New) (Used) (New) (Used)
T, 105T 9/9 35/~ 60/~ 35/~
992/ /6/8 35/- 680/~ 35/~

L.O.T. SCAN COILS
PYE: (New) (Used) (New) (Used)
V4 VT4, VT 52/6 35/ 55/~ 36/

VT7, CTM4, 5216 35/-

9/ 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 subnly any TV sbare.

OUR GIGANTIC STOCKS INCLUDE:
o%}'(%UT. LINE AND FRAME BLOCKING.

LINE OUTPUT, FRAME OUTPUT. SOUND
OSC. TRANS. AN SCAN COILS, FOR ANY

M OR MODEL TELEVISION. SOME OF OUR VALVES
AZ31 8/6 | ECFB) 8- | KT3C 6/- | PY3L 7/- | USOL 29/8 | 5V4 _ 9/- | 10PIS /-
£5" /6 | ECum §- | RT. ajs | bY® 10- | DAFas 5L | 5%5 106 | 100k 9/-
D77 3j- | ECHBI 6/- | KT66 15/- | PYB0 /6 | UBC4l 7/9 524 10- | 12477 516
DHTT 4/g | BCLSO ¢/9 | PCCB4 %/ | Y] 6 | UCH® 7/- | GALS /- o
DKoi /8 | EF30 5 | PGSO g/g | PYs2 6/6 | UTdl /6 | GaNs 3/ | 12AU7 59
DK92 §- | EF50 3/9 F80 7/- | PZ30 10/~ | UF42 38/9 | 6CD6 27/8 | 20D1  8/6
DK9s /g | EF80 4/8 | PCL82 22 9/6 | UL4l 7/3 {6D2 ~3/- | 20F2 9/
DLe2 49 | EF9L 3/ 0/9 | U2¢ 10/~ | UL46 /3 | 6FL 5/~ | 20L1 12/
3/9 | EF92  5/- | PCLe3 U2 12/- | UL44 11/8 | 6F12  '8/- | 0p1 1078
Digs o9 | ELY g/d 13 | U285 18- | UY4l 8/8 | 6F13  7i- | 20p3 1o
/8 | EL38 14/6 | PCL84 9/6 | US1 '§/8 | UUS 14/6 | 6F1s 9/ | 2op3 ol
BBl 3o |EL8d G- | PL33 86 | US0 g6 | UUS /8 | 6F15 o8 | oot 16K
EBC33 EYSISE | PL36 10/9 | Us2 7/~ | SP4l 2/3 | 6L1 12/g | 21U 14/-
EBFE0 98 /- | PL38 14/6 | U191  9/- | SP6l 2/3 | 6V6 5/ | 30C1  7/-
ECC31 5/3 | EYSL 7/9 | PL81 8/6 | U281 9/~ | W7 B/~ | OF1  4/6 | 0L1 %/
ECCE2 5/9 | EYS88 7/ | PL82 /9 | U282 20/- | 277  3/- | 10C1 10/~ | 30P4 10/9
C8 8/- | EZ40 6/8 | PL83 /- | U301 20/- | 5U4  §/- | 1062 13/~ | 185BT 14/

These are only examples of our valves:
addressed envelope for speclal quotation.

if you do not see what you require send stamped

And that's not all—WE ARE OPEN FROM 10 a.m, UNTIL MIDNIGHT.
For any ln.formnt.iEo&hgé pr&?blems you have Call or Phone, we are always pleased to help.

A.E. all enquirtes. C.W.0. o

or C.0.D. 3/- extra.

Postage on Valve 6d, each. C.R.T.s 12/6 {nc. insurance.

SATISFACTION ASSURED

RETURN POST SERVICE.

SHORT-WAVE
s EQUIPMENT

H.A.
SHORT-WAVE KITS

Famous for over 25 vears for
‘R W. Receivers and Kits ol ‘Quatity.

H.A.C. were the orlgmal suppliers of
SHORT-WAVE RECEIVER KITS for
the amateur constructor. Over 10,
satisfied customers—including Tech-
nical ~ Colieges, Hospitals, Public
Schools, Hams, etc.

Improved designs with Denco colls:
One-valve Kit. Model *“C”. Price 25/-,
Two-valve Kit. Model “*E"”, Price 50/-.
New Addition: Model “K”

Super sensitive “All Dry” Receiver.
Speclal incl. price. Complete Kit, 77/-,

All kits complete with all components.
accessories and {ull instructions.
Belore ordering call and inspect a
demonstration receiver, or send for
descriptive catalogue and order form.

-—— e e - - - - -
POST THIS COUPON NOW!! |
I “H.A.C.”" SHORT-WAVE PRODUCTS

I (Dept, TH), 44 Old Bond Street, I
London W.1

Please send me FREL and without I
] obligation vour 1961 literature.

I NARIH 600000000000 060000060
| ADDRESS......covvivrieennnn. ..

P resiicieievessvesssnssrensurnnny I

RADIO VALVE DATA

by W.W. new 7th Ed. 8/-. Postage 9d.
Radio Amateur Examnination dMannai by
R.5.G.B. 5/, postage 8d.
Amateur Radio L‘ul kook by R.S.G.B.
4/, postage 6d,
Fractieal Transistor Receivers.
by Sinclair, 5/-, postage 6d.
TV Fault Finding by Data, 5/-. postage 6d.
Mullard Reference Manual of Transistor
Cireuits, 12/6.. postage 1/-
Ali-in-One Tape Recorder Book by Lloyd.
12/6. postage 1/-.
Beginners Guide to Radio, ed, by
Camm, 7/6. postage 9d.
Using an Oscilloscope by Easterling, 6/8,
postage 6d.
Radio Contrelled Meodels by Camm, 12/6,
postage 1/-.

UNIVERSAL BOOK CO.

12 Little Newport Street, London, W.C.2
(adjoining Lisle Street)

Book 1

5th

MICROAMMETER. 0-5014, 3 x 2{in.,
new, scated 03, with FREE multimeter
scale, clrcuit and wiring diagram. 22/8, post
1/3. Circuit, scale 9d.

High Stability Resistors, Surplus iW 1%
at % each. List available 1/10 to 2 watt,

%o.
'l‘wo Watt Carbon Resistors. 44 each. 30
assorted 5/-. post 1/~
Transmitter Head, Small 6 valve TX
chassis, approx. 7 Mce/s osc. doubling to
approx, 56 Mec/s., air sp, trimmer tuning,
g\ike I;ran etc. 65 parts, less valves 2/8.
oSt
lnqlrumonl Reetifiers, New Satford ImA,
A 7/6. Ex-Govt, 5-50mA 50uA-1mA 3/6.
ln~|rumenl Case. 4} x 5% x 3i{in. deep, new
ex-govt. 2/- post 1/6.
Precision V u(-\voum% 3 1 watt
Y

stors.
0.2%
1% 4/6; postaxe

eura ‘SA E enquiries Dlease.

PLANET INSTRUMENT CO.

25 DOMINION AVE. LEEDS, 7.

www.americanradiohistorv.com
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REPANCO

HIGH GAIN COILS AND
TRANSFORMERS
for the
HOME CONSTRUCTOR
Send 6d. stamp for
comprehensive List of
REPANCO COMPONENTS
and Eagy-to-Build Receivers
RADIO
EXPERIMENTAL
PRODUCTS LTD
33 Much Park Street

Coventry
Tel. 27114

RESTORE TV TUBE
PICTURE QUALITY &
BRIGHTNESS

y Reg. design.
JUST l'LU(i ON TO
No technical know-
ledge required.
tmportant! Stace
Make, Model No,
Name and Ad-
dress in_ Block
Letters Please,
S'IAVI),-\HI) MODEL ..
DY LUXII MODEL
Postage 26 either model.

SINCLAIR ELECTRONICS Dept, P.W.1

18 Newport Cour}/. ((:‘t;ul-iug Cross Rd.
Terms: C.W.0.. C.O.D.  REGent 5520

Yk Special bargain offer- Complete
Kit P.W. Superhet including genuine
Ediswan Transistors, £7.19.6-a bargain not
to be missed Yy % Red Spot Transistors,

2/9, White Spots, 2/9; Yell./Gr., 3!3;
Edlswan XA102, IO'-; XAI04, 9'-;
XAI103, 9/-; XAIOI 9/-; XBI03, 8/6;

XBi04, 776; XCIOI 9l.. Specnal bargam
set for PW Superhe( 6 Transistors
(1-XA102, 2-XA10!, 1-XB103, 2-XC101),
plus Dnode 47/6; Newmarket VI5/i0 P,

15/+; Diodes, I'- 21e; 3Me; Transvstor
holders, 115 Arden(e Trans D239, 8/6¢
D240, 8/6; D.131, 10/-; D.132, 10/s;

Sub. Mm E!ectrolyucs(lSv)?. 4,8, 10, 25.
50, 100 mfd., 32 mid., 2/9. M.C. Earp:ece
(used as sPeaker) 5’-' Balance Inserts (as
earpiece or speakor), 3/6. Silicon Rec-
tifier bargain 70 p.i.v. 4 amp., 3/3; Westa-
lite- Contact Rectifier 250 v., 60 mA, 7'6;
Transformer 250-0-250 v., 6v and Sv,
I187-; Packard Bell Amplifiers, new 12/6;
Garrard Portable Record Player, cabinet,
battery turntable 45 r.p.m. and pick-up;
takes transistor amplifier, £371070, plus
carr. 3/3, Real bargain. Limited quantity.
TERMS.—Cash with order. Post extra,
excess refunded. Our Reflex Rx, best 2-
transistor Receiver. Send 8d. stamps for
notes.

MOORES EXPERIMENTAL SUPPLIES
8 & 10 Granville Street, Sheffield 2
Tel.: 27461
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70 AMBITIOUS ENGINEERS

— THE LATEST EDITION DF ENGINEERING OPPORTUNITIES:

Have you sent for your copy? [\wuich Is YOUR BT\GM- INCLUDING v~ o
ENGINEERING OPPORTUNITIES PRA TOOLS! g
PET SUBJECT? EQ\“PMH“ :

is a highly informative 156-page guide to . <y
the best paid engineering posts. It tells Mechanicatle ge- The specialist, Elece

. Electrical Eng., . tronics Division of

you how you can quickly prepare at home Civil Engineering, Basic Practical and Theere-  B.1.E.T.(incorporai-
for a recognised engineering qualification § Radio Englneering, ;{"d‘.“‘"‘;sg‘l’{ beginners in ing EM.1. Insuitutes) - ;
and outlines 2 wonderful range of modern | Automabie Eng. -} Bt T g Cioy & Guilds RO biee g
Home Study Courses in all branches of Production Eng., Radio Amateurs’ Exam. howe  with i

R q y . . N . ng al 3
Engineering. This unique book also gives Buiiding, Plastics, | f;,-"fg-é":,"!-tm practical | equipment. ’*f
full details of the Practical Radio & Elec- | O{ayehtamanchia, S Ras Ask for details.
tronics Courses, administered by our ’ Radio & Television Servicing B, . E.T. :
Specialist Electronics Training Division— GET SOME EI"':“"." ‘E'"‘."‘“".' SCHOOL OF ] by
the B.I.E.T. School of Electronics, explains ectranies Sngineeriae L

LETTERS AFTER Automation

the benefits of our Employment Dept. and YOUR NAME! ELECTRONICS

shows you how to qualify for five years

romotion in one year. A.M.1Mech.E.
1 % AM.ICE.

N NOW .

today—FREE.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Incorporating E.M.1. Institutes)
(Dept. SE/21),29 Wright’s Lane, London, W.8

GANIS/

We definitely Guarantee AR Piease send me your FREE 156-page = "
PP 'Y) .1.0.8. “ ENGINEERING OPPORTUNITIES™ E
NO PASS — NO FEE SES (Write if you prefer not to cut page) B8
Whatever your age or experience, you cannot afford A.M.Brit L.R.E. ]
to miss reading this famous book. If you are City & Gulids NAME...
earning less than £25 a week, send for your '
copy of “ENGINEERING OPPORTUNITIES™ ADDRESS ol
]
w

SUBJECT OR EXAM
THAT INTERESTS ME -

]
-]
-]
|
Gen. Cert. of Education | &
Etc., etc.
=
a
]
|
]

HE: WORLD
RADIO BOOKS

BBC - ITV - F.M. AERIALS
1 B.B.C. (BAND 1). Tele- NEW PICTORIAL APPROACH TO
scopic loft, 18/6. External, METRES , ¢l LEARNING
SID, 28/3. - BASIC ELECTRICILY, 5 parts.
I.T.\é. 1(!?AND 3. 22/ Elef; BASIC FLECYRONICS, 6 parts.
ment loft array, = The Complete Set sent on payment of
Element, 32/8. Wall -
mounting, 3 Klement, 33/8. The thrills of 144 Mc/s can now be 0 EAi(;llS\‘ifﬂ?ﬂ{‘m?(:-U TN ?
5 Element, 41/3. yours tor only 38/6. complete kit erte; tor FREE Illu;trated Prospe
COMBINED B.BC. + ‘Tuneable range 150-100 Me/s, simpli- Giving deiails of nstament plan/dw
}fir/:;v' lI‘.:.gl'\‘.Fl{H! Elt.eu:)%%' fied gonsiruction, etc., write today .
3. ‘lement, B [ -
Wall mounting, 143 Elew e e e el e BOYN BOOK OF CIRYSIAL SETSIAND
ment, 56/3. 1+5 Klement, ewcomer-beginner  to ALEY IMPLE CIRCUATS, 3/-.
83/9. Chimney and mast Radio, ask for tree copy of the world- TRANSISTOR CIRCUITS Nos. 1, 2, 8, 4,
ENr AN S, o T 8-, 3 B R R S T FLECTRONIC NOVELTILS, 5/6.
.M. 2). Loft “H, - ile- ceivers—stainp Lo cover postage LECT ) > i8S,
ment loft. 52/6. S/D loft. 12/8. External 3 ELECTRONIC GADGELS, 4-.
S/D, 26/3. State channel when ordering. cosis appreciated. Write now to SERVICING TRANSISTOR RECEIVERS
CW.0. or é:.o.ll:).lP.Il’. 2/6.1/%oa.xéa1 ﬁa%lj. makers: e nernaSBin o i
. vd. Coaxlal plugs, ., Ben ’ . ostage included in above prices.
stamps for {llustrated lists. JOH NSONS (Ra(ho) SEND STAMP FCR Lngs.
K.V.A. ELECTRONICS (Dept.P.W.) St. Martins Gate, Worcester SELRAY BODK CO.
3B, Godstone Road, Kenley, Surrey. . ’ 60 HMAYES HILL, HAYES, BROMLEY,
- KiENT. Tel, HURstway I8I§
s ur l us Rad i o s u I ie S ® GARRARD RC210 Auto Changer. Lis: Price £13.65.
p p p Qur Price £9.¥.6~
2 LAING'S CORNER MITCHAM ® COLLARO U%lo TAPE DECK. List Price £17.10.0.
Our Price £12.19.8.
e LE’;\I{‘I"‘(G)IQVT (SNE PRE-AMPLIFIER, List Price £12.12.0.
Our Price £9.9.0.
SURREY [ ] V\}‘llil'rrl!:(i..E\' Prelude Console Spaaker Cabinet. List Price
£10.10.0, Our Price £8.8.0.
OFFER THE FOLLOWING ) Xlllll(;TobLbY T818 Cone Tweeter, List £610.0. Our Price
302 W ERIE TYPE T2 RESISTORS ° i'é'ck-bp c‘géTE?/ngJ'i:S'a Bs‘?l'rcgrvacxe/g. Collaro PX
/6. Garrard 2 = witn fixing brackets.
i o VALV SR B R e T
) eV 9 SRS, eramic, 9d. each. 7/- doz.
All different and all standard values between 22 ohms and 3.3 ® TRANSISTOIS, COIL FORMERS AND TAPLES—Send
. . o for lists of bargain offers.
Meg ohms, plus the following wirewound resistors |5 and |8. All ttems guaranteed perfect condition. All prices include
ohm, 3 watt: 33, 100, 820, 3.9k, 5 watt, 70 plus 70 'anode postage.
5 S 8 2 dge, Surr
syrge and 60 plus 75 plus 35 plus 25, 20 watt dropper. Worth wu&TITI SORsEAR?!.gD 5 CHU%(;,};F%’:,;;V&:::: 1::’4556) L
30/-. ALL FOR 5/- plus I/~ postage and packing. Please note: Post orders onlr.
i IMPORTANT! Closed for Holidays, AUGUST 11th to 26th.

www.americanradiohistorv.com
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GAK: This Month’s Bargains

SCREENED CABLES

Screened Microphone Cable, Ist Grade, 9d. yd. or 6/-
per doz. yds. 12-Core Screened Cable, 2/« yd. 10-Core
(5 Pairs) Screened Cable, 1’8 yd. All plus 16 P. & P,

AERIAL EQUIPMENT
TWIN FEEDER. 300 ohm twin ribbon feeder, similar K25,
6d. per yard. K358 Telcon (round) !/6 per yard. Post on above

feeder and cable |76 any length.

COPPER WIRE. 14 G., H/D 140ft. 17/~; 70ft. 8/6, P, & P. 2/-.
Other |engths pro rata.

RIBBED GLASS. 3in. aerial insulators, |9 each, P. & P, 1/6.
CERAMIC FEEDER SPREADERS. 6in. type F.S. 10d. each
or 9/- dozen, P. & P. 2/-.

CERAMIC “T” PIECES, Type A.T. for centre of dipoles,
176 each. P. & P. |/-.

2 METRE BEAM 5 ELEMENT W.S, YAGI. Complete in
box with | x 24in. mast head bracket. PRICE 49/-. P. & P. 3/6.
SUPER AERAXIAL CABLE, 75 ohm, 390 watts, very (ow

loss, 176 yd. or 20 yds. 2776, P. & P. /9.

ABSORPTION WAVEMETERS. 3.00 to 35.00 Mc/s. in 3
switched bands, 3.5, 7, 14, 21 and 28 Mc/s. Ham Bands marked
on scale. Complete with indicator buib. A MUST for any
Ham shack. 22/6 post free.

VARIABLE CONDENSERS. All brass with ceramic end
places and ball race bearings. 50 pF, 5/9. 100 pF, 6/6. 160 pF,
776, 240 pF, 876, and 300 pF, 9/6. All fitted with rear extension
for ganging. P. & P. I/-. Also Flexible Couplers /- each.

loss, 1/8 per yard P. & P. 1/6. 50 ohm, 300 watt coax, very low

P.W. POCKET
SUPERHET

TRANSISTORISED
PRINTED BOARD

A CONSTRUCTIONAL BOOKLET 1/6
"4 inciuding “BLOWN-UP” DIAGRAM
and list of modifications

Write for Price List
and Free Information

(No C.0.D. under £1 please.)

2B.I. 8 MFD. 1,200 v. D.C. Wkg. Capacitors, 12/6 each. P, & P.
-

CHAS. H. YOUNG LTD.

THE COMPONENT SPECIALISTS
Dept. “P”, 110 Dale End, Birmingham 4.

(CEN 1635) SURREY

(By return service)

O0SMOR RADIO PRODUCTS LTD.

418 BRIGHTON ROAD

SOUTH CROYDON
Telephone CRO 5148/9

NEW VALVES! ?HE ?UNE%
H
Guaranteed Set Tested
24 HOUR SERVICE a
1R5, 185, 174, 354, 3V4, DAFS1, DF91, DKL, 4 4 g
DL42 DI.94. SET of 4, 1876,
DAF98, DF96, DK%, DLI6, SET of 4 26/-. : 8
i Dret cuy ESRB 92
g9 BE & rohd o Hrte Trp e
g9 511 Epca 3 polss mg | ONe Minute Type
3V4 6/9 EBF80 7/9 PL3% 10/9 | §” diameter ... B5l6ea.
6U4G  4/3 EBL21 19/ PL8L  "8/6 | i~ 6/4
BhaT 23 BCeh 45 PR 98 | crewnun Tvee | "
. i D -
6AMS  2/9 RCC82 59 P gig | perew-up Type
6R7G  1/9 ECC83 /3 PY32 10/3 | 47 diameter ... 6/8ea.
GK8G 4! ECC84 8/- PY8i %l | 5 B7G 72
6Q7G 5/ ECCss %/9 PYsl 6/~ | &, ” LX) »
6V6G  4/9 LKCF80 8/3 PYs2 8- | 2 . B8A, B9A ... 7/8 ,,
6VECT 6/6 ECF82 8/3 PY¥s3 /3 | $54 813
GT 4/ CH2l 12/6 U325 12/- | Te »o e »
12K7GT 4/9 ECH42 "7/ UABCS0 /6 | 27 . ... 817
12KSGT 11/~ ECLS0 6/9 VUAF42 8/6 | 5, 2 ot 6 "
Bract g8 pea EE bREE b |1 e el e oo 906,
3574GT 5/9 EF®0 419 UC 7 B Postage and packing /-
AZ31 /9 EF85  5/- UCH2l 12/6 | |1” diameter Int. Octal ... 10/l ea.
/9 EF88  8/9 UCH e | |5 1313
DAC32 "9/6 EF89 6/9 UCHsl s/- | lg » ooo »
DAFG s BLaL 7. Do B[ 18 e e e o 1816,
A g X i
DF33 /6 ELst @3 UF g9 | 11”7 B9G LA,
DF91 / EY51 713 UF85 8/~ | |3~ 2074
DI'6  6/9 EY86  9/6 UFS  €/8 | .4, » o ”
BN pR & g w0 . Meer a7
5 - .
B s oma @ oo R e
Dros 9 MU 3. v &3 | Complete set including postage and
DL33 /6 PCC8¢  6/9 VP4B  8/6 | packing £8.
DL35 /6 PCCsy 10/~ 277 2/9
Postage 6d. per_valve extra. Any Parcel
Insured Against Damage in Transit 6d. extra
C.0.D. Parcel 3/- extra.
Office address. no callers. Dept. |.
GERALD BERNARD f
(Note n;;v auénv-;slasaljoYrm;%:;\Lg Leeds) 40 PE”)’ H'”, lﬂﬂdﬂn, SaE.B
N R
Tel.: BECkenham 8262

HIGHAMS PARK, LONDON, E4

www americanradiohistorv com
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SOLO SOLDERING TOOL
1216

Beand New,
A.C. 110v. or
Car ¥
Adaptor 250v,
10/« extra,
Autolieed cane
uot burn,
P, & P, 316,

EXTENSION
SPEAKERS 18/9
8iu. P.M. Spezker
fitted inta ponshed
cabinet, Corupere.
P& 139

T

a
11

TV CHASSIS §/6
Plessey. Less valves

and tube. Circuit ivel.
carr. /6.

{

e ——

|
&) 2.
—— e e e
—
o~ __' VALVES
9d. EACH. 4D, BALS5, 6D1, 6D2, f3G7, 88H7, 8D2,
D2, 10F3, 12Y4, 1502, 78, 210VPT, 2050, 2151,
71983, C2C, CV66, DI, D15, KAG60, EB91, EF50.
HLA41DD, NL42DD, LD210, P61, PM202, SP41,
3pgl, TDD13C, VR35, VR51, VR0, VRI07,
VRI108, VR109, VRIi7, VR201, VR:0l, ZG6.
and many others. Postage: 1, 7d.; 6, 1/6: 12, 2/6.

P.P. COMPONENTS, LTD.

219 ILFORD LANE, ILFORD, ESSEX
STAMP FOR FREE LIST

JAMES H. MARTIN & CO.

| Radio & Television Component Service

Finsthwaite, Newby Bridge
Ulverston, Lancs.

Lists available. Inland 3d. stamp only
Overseas, airmail S/- refundable.
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Lyons Radio Ltd.

Telephone: SHEpherds Bush 1729

3 Goldhawk Road, London W.I2

GUARANTEED METERS. All 2} lnch
dia., lush panel mtg, 100 micro-am

ing coll tyge 87/6. 25 v. A.C. rectmer type
22/6. 1 v. moving coil type (1,000
ohms per v.) 17/6. Post 1/-.

TRANSFORMER BARGAINS. Type ZA.
Pri. 230 v. 50 cps. Sec, 450-0-450v. at 225mA.,
250-0-250v. at 75mA., 6.3v. at 5A., 5v. at 3A.
twice. Ex. Govt., PRICE ONLY 25/- DOSt
4/-. Tapped L. T. Types: Pri. 200/25
50cps. Sec. 30v. tapped at 3, 4, 5, 6, 8, 9, 10, 12
15, 18, 20 & 24v. Type ‘3. 2 Amp size 22/6.
Type T3A. 4 Ampsize PRICE 33/-, Post 2/-.
ROTARY TRANSFORMERS 76.
Input 24v. D.C. Output 250v. D.C. twice at
150mA. _ Size approx. vins, long x 4ins. dia.
In condition as new and unused. PRICE
ONLY 15/-, post 3/6.

RESISTANCE WIRE.
wire-wound resistors. Brand new cupro-
nickel wire on 4 oz. reels.
approx. 27 ohms per yard.
approx. 6,2 ohms per yard. PRICE ONLY
3/6 per reel, post paid.

SMOOTHING CHOKES. 10H. approx. at
150mA. D.C. resistance 200 ohms, wt. 6 ibs.
fully impregnated. size 4 x 4 x 3} ins.
to Govt. spec. PRICE ONLY 7/68. Post 2/9.
T.C.C \IANGBI{IDGE LU\DF‘\\FI{S
8mfd. 500v, WKF C. inverted mtg.
type 82 LM. PRICE 5/6 4m!d 1,500v. wke.
at 60 deg. C. inverted mtg. type 12lB PRICE
4/68. 4mid. 750v. wke. at 60 deg. C. type 92.
PRICE 4/-. Add 1/6 postage less than 6,
over Dost {ree.

PLUGS & SOCKETS. We stock a large
range ot ‘‘Service” types and can supply
the correct type for most units on the
“F\;rgl;xs" market (Postal enquiries. S.A.E.
pleasge.).

Make your own

BENSON’S gRREmin
BARGAINS
CONDENSERS: Block paper 8 mfd. 1 kVw 10/=;
8/600 v. 8/8; 8/400 v. §/=; 8/250 v, 4/-; 4/2kVw
6: 4/1 kVw. 4/6. SWITCHES: Wafer: 2 pole,
4 way, 4 bapk 1P8BWE6B, 4P2W2B, 1P7TW3B,
1P11W2B, 4P2W5B, 3J/8 each, Cernmlc
2P4W1B, 1P3W3B, 1P11W, 8P3W2B,
4P3W1B, 8/6. BTUD, 1P‘24W‘2B 1PAW2B,
3/8; 1P19WIB 5/8; 1P40WJB in braes case,
12/6. MORSE KEY with buzaer on board,
wired for 44 v. battery, 8/6 (p.p. 1/6). TELE %
intercom, seu, wood condition, pair 86/-, post

Mnln!, tor RUSZIRI‘!DZ 25/-' (P,
110/240. Output 1860 v. 4 mA, 1218 MONITOR
54, triggered oscilloscope, 230 v. A.C. input,
with cables and circuit. Cathode probe unit
extra, 17/6. £8.10.0. (Rail 16/-). CR100 Noise
Limiter assemblies with valve, 8/6. NEW M.C.
METERS, 3fin. round flush, 50pLA 70/-; 20011 A
centre zero 50[- 1 mA, centre zero, 45/-; 1 mA,
85/-; '8/6; Zin. 800 A, each 8/6;
VlBRATOR«S Mallory (684C 12 v. 4-pin, 7/6;

8 v, B-pin reversibie, 7/8, DRIVES: slowmotion
Admlralby 2001 1 ritio, scaled 0-100., 5/6. R1155
8.M. ""N" type, new 10/6. VIBRAPAK 6 v, D.C,
0 250 v. B0mA, #mcothed cased, 22/8 (p.p. 3/6),
or 12 v. 85/-, DENAMOTORS (post 3/6). 12 v.
t0 230 v. 60 mA, 11/6, 6 v. to 250 v. 80 mA,
11/68. CHOKES. LF 10H. 200 mA, 8/6; °C” 10H,
250 mA, 12/6: 534, 400 mA, 10/8; SOH 50 mA,
8, lOH 500 ma, "¢ 22/0 20H, 100 mA /6
QH, 190 mA, 8/6; 16[{ 150 mA, 9[0 TRANSIS-
TORS v30/10F, 10/-: GER‘! RECTIFIERS
GJSM, (300P.1.V., 550 inA}, 10/-,

CLOSED HOLIDAYS
24 JUNE—10 JULY (ino.)

RELAYS (LONDEX) co-ax, smali 12/24 v., 7/8;
12/24 v. DP/CO, §/6; 24 v. DP/CO pius 1M
(Two on Base), 8/6. Reotifier Unit (U.8.A.)
H1-C1 with 3[5'1‘4, 3/8L6, 2/VR150, 1/68N7
1/88L7, new 68/~ (rail 5/-),  Vaiveholders:
B7G W/skirt, 6/- dozen: 1.0. Ceramic, 1/- each.
LIST AND ENQUIRIES B.A.E. pleane
Terms, C.W.0. Postage exm hnm despatcl

Callers and post: . BENSON (PW)
138 Rathbone Road. Liverpﬁul 15. SEF 6853.
|| Callers: SUPERADIO (Whitechapel). Ltd..
- 116 Whitechapel, Liverpool 1. ROY 1130

PRACTICAL WIRELESS

B. W. CURSONS

78 Broad Street, Canterbury, Kent.
Phone: Canterbury 5442.
POST FREE BARGAINS
Two Gang .0005 Condensers 4/6 ea.
100 Condensers 2pF to 200mfd.,. 10/~
100 resistors 48 to 10MQ . 9l

12 volt vibrators .. 4 for 7/
Xtal Mics & Car Aerfals 17/ ea.
Pre-set pots 500K .. 4 for 4/9

Min. Earpleces Hi or Low imp.  7/3 ea.
Tabe Spools and Cases all sizes 2/3 ea.

Brand five tape 600 14/6 ea.
Repanco mini 4 Kit £5/18/6 ea.
P.W. Transistor 6 kit £8/18/6 ea.

All types of valves 10.000 in stock 4/- each,
send C.W.O. any out of stock refunded.

Our rebuilt C.R.T.s 9in. to 17in. new guns,
18 months guarantee. dud not required,
£4.7.6. 2linch £56.7.6.

Callers large stock of components, kits. Ex
Gov. equipment, etc.

C.W.0. to

B. W. CURSONS
TRANSISTOR T00L KIT

O MORE MEAD- / L
A(,luw with the IR Y
specially selected

N
minjature extra small. high
grade tools.
Kiv. comprises:—
Side Cumers
Extra Pointed
Tweezers, Circuit Brush,
Steel Probe
D

\

. Sharp_ Steel
Mideet Screwdriver, Watch-
maker’s Eyeglass, Extra
Pointed Long-nosed Pliers.
IDEAL FOR EVEN
RADIOS.
Any of the above tools and
many others sold separately.
#  S.AE.with enquiries
Order Notw. Supplies Limited
Send P. O. and 1/6 to cover post.
LUBRICON ELECTRONIC AIDS
22 Hunton Street
Brick Lane, London E.|

Trade enquiries weicome.

L o o K! PRICES

DOWN

MULLARD TRANSISTOR PRICES
DOWN. OC7I, 6/6; OC72. 8/-; OC78, 8/-;

OCS8l, 8/-; OC45, 107-; OC44, 10 OCI7O

13165 oci7l. 14/é.

RED SPOT TRANSISTORS 3/- each,

3 for only 8/6.

WHITE SPOT TRANSIST ORS 3/- each.

Y’ELLOW SPOT A.F. 6 volt Transistor

2/6.

BLUE SPOT R.F. T‘_pe 4/9 each.

YELLOW/GREEN RANSISTORS 3/6

each, 3 for 10/

RED/YELLOW TRANSISTORS 5§/6

each.

SURFACE BARRIER SB305 9/- each.

GERMANIUM DIODES I/- each, 3

for 2/6.

MULLARD OA70, OA79 or

TINY

OA8!
3/~ each.
MULLARD OA9t or OA95 Miniature
Diodes 3/6.
TRANSISTOR HOLDERS 1/3 each,
3 for 376.
MINIATURE SLIDE SWITCHES

DP/DT 29 each.
CRYSTAL SET COILS. M & L 2/,
ALL SENT POST FREE IN U.K. by
s @ RADIO
PETHERICK’S SUPPLIES
22 High Street, Bideford, N. Devon
Tel: Bideford 1217

S.AE. WITH INQUIRIES PLEASE
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EDDY’S orrmy LTD.
172 Alfreton Road
Nottingham

GUITAR PICK-UPS. Super HI-F! non-
acoustical universal fitting. High output
complete with lead and plug. Full and easy
instructions 4911, P, & P. 2/6.

NIFE ACCUMULATORS. 1.25 v. size
3 x 22 x §in. 7 amp. hrs. weight 13 ozs. I/11
each. P. & P. 1/6., add 9d. per cell.

Build your own
CAR RADIO

% 7 Transistor @ Long and
Medium Wave @ Two Watts
Qutput @ R.F. Stage and
Automatic Gain Control

103
Gus.

P&P
S/- extra

6 or 12 volts (state which)
Supplied with full instructians
Size 73 x 74 x 24in.
SPEAKER, extra 17/11

DIMMER SWITCHES. Ideal for train
speed regulators, 1711, Post 9d.
GERMANIUM DIODES. 9d. each, 7/-

Doz. Post 6d.
VIBRATORS. 12v. 4 pin 4/11. Post {/-,
TESTER/SCREW-

NEON MAINS
DRIVERS. 3'1l. Post 9d,

MORSE TAPPERS. Plated contacts.
Ad]ustable gaps. Heavy duty. 3/6. Post 9d.
CRYSTAL SETS. Complete 2 wave bands,
high gain, good quality. 19711, also with
transistor amp. Extra 9/11. P, & P. 2/6.
HEADPHONES. High res to suit above
crystal set 13/1t. P, & P.

POCKET RADIO. 2 Translstor with
miniature speaker complete with all parts
wiring diagram and full Instructions, 2776,
Batteries L/, P, & P. 1/6.
LUXEMBOURG AERIALS. Expanding
complete and easy to fit. No technical
knowledge required. 3/1l. Post 6d.
V.H.F, Aerials. Expanding complete and
easy to fit. No technical knowledge re-
quired. 6/I1. Post 10d.

All above are new and guaranteed.
New or Surplus valves guaranteed and
tested by return post.

AC2/ EY86 779 | 6Cé6 4'9
PENDD EZ40 6/3 | 6F33 6/6

716 | EZ4L 71- | 615G 2/9
CY3l 9/6 | EZBO  6/11 | 6I5GT 39
DAF9! 4/9 | EZ8I 6/9 | 6J5M 43
DAF96 6/11 | HL23DD 617G Si-
DF9l  3/11 7M1 | 6K7G 111
DF96  6'I1 | MUt4 71- | 6K8G 53
DL96 &/11 | PCC84 7/6 | 6QIG 519
DL93  4/11 | PEN36C 8/- | 6SA7TM 5/9
EAF42 876 | PENA4 12/6 | 6SGTM 4/%
ECC8! 5/3 | PL36 109 | 6SI7M _ §/9
ECC82 5711 | PL8I 9/. | 6SL7GT 6/6
ECC85 &/Il | TDD4 7/'6 | 6SNIGT 4/3
ECL80 7/- | VP23 6'6 | 6V6G 479
ECL82 9/I1 | ID5 716 | 6X5G 411
ECF82 9/- | IL4 316 | 6X5GT &/l
EF36 3/- | IS5 4/9 | 10FI 66
EF4} 716 | 1T4 3114 12A6 5/3
EF42 716 | 354 S/it | 12AT6 776
EPs0 UP|3a4 anni ) 30Fs 706
EF86 9,2 SY3IGT &/9 | 35W4 619
EL4| 713 | 524G 776 | 954 176
ELB84 66 | 6B8G  2/11 | 955 316
EYSI 711 | 6C4 316 | 956 271
Any parcel insured against damage in

transit for only 6d. extra per order. All

uninsured parcels at customers fisk. Post

and Packing 6d. per valve extra. C.W.O. or

C.0.D. only g charge 3/- extra.
S.A.E. wlth enquiries.
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SUNDRIES
Y% 1000 ohm Personal
Phone with Leads and
Jack Plug and Socket,
suitable for most Com-
mercial Transistor
Radios. 1776.
% 9.065 Mc/s 3rd Over-
tone Cryscal for all 27
Mc/s  Model  Control
Transmitters. 1276,
% 7 section chromed
Telescopic Aerials, 38 in.
with fixing bracket, 1276,
P.P. 16. 64in. Version,
1716, P.P. 116,
Y ACOS Crystal Mic
Inserts, 2in., 12/6; l4in.,
7/6; + x %in., 776,
Y Mercury Batteries,
1.3 v. S00mAH. zin. x
$in. 173 ea. P.P. 3d.
Y Siemens High Speed
Sealed Miniature Relay,
1700-1700 ohms. 15/- ea.
Y% 4.7 volt | watt Zener
Diode. 19/6 ea.
Y 2¢in, 10 ohm Speaker,
1716,

% ACOS 39-1 Stick Mic.
with lead and stand,
39/6. P.P. 116,

ALL COMPONENTS IN
STOCK for “WEY-
RAD” 6-Transistor
Superhet. Bookiet /3
post free.

TRANSISTOR FM TUNER 3-TRANSISTOR AND

(cover removed)

@ 2-0Ci7! and 3-OCI70 Selec- § QUALIT
ted Transistors.

DIODE PERSONAL
POCKET RADIO

: ®
# SUPER-3

Y OUTPUT ON

PERSONAL EARPHONE

® Fully Tunable 85 to 108 Mc/s. A simple to build local station

radio with personai earphone

@ 107 Mc/s ILF. output. Built-in Ferrite Aerial
A new design for Hi-Fi to feed and Battery lasting 9 months.
quality valve or transistor ampli-
g;gss ”oise Ievfel' 'I:etter tPhan ALL PARTS

. Hammer finish case. Pre-
aligned and cested units. Fully 37/6 P.P. 176
lilustrated Book 3'6. All Parts @® NO EXTRAS TO BUY
as Shown 18 gns, P.P. 3/ Size 42 x 3 x Itin.
® Units Sold Separately @

= Y% IDEAL for BEGINNERS
2 WATT O A B A e e e e A

ALL TRANSISTOR

POWER AMPLIFIER | JALL TRANSISTOR
@ Designed to boost up the SHORT WAVE PRE-<¢

output of Portable Transistor CBUILT UNITS IN
Radios when used in a Car. >’STOCK. FULLY ILLUS-%
Works from 6 or 12 volt (state :‘TRATED BOOKLETY
which) Car Battery—uses power LHSHOWING  USES.  2/6.X
transistor. All parts 49/6 P.P. 2/, <P

Leaflet on req
B e Y
BABY SITTER

ALL TRANSISTOR
BABY OR INVALID
ALARM

NOW MORE SENSITIVE !

Battery operated, push-
pull, 400mW output.
Low impedance micro-
phone enables unit to be
used up to 200 yards,
Outpuc on 5in. speaker.

@ GUARANTEED for 6
MONTHS and 100%
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 TESTED £5.10.0
P.P. 2/6.

@ Used, All Night,
Every Night, Bat-
tery Life 3 to 4
months.

Y% Quartz Crystails y
Qver 600 types in stock
for all purposes—fully
guaranteed.

Free List an Request

ALL TRANSISTOR

PIC|

fier can be

® TIME SAVER Q

OFFICE OR HOME TELEPHONE

K-UP AMPLIFIER

% No more “Holding Up" wasting
time waiting for your call to come
through. When it does the ampli-

switched off if required.

BUILT, TESTED No connections, just Sellotape the

READY TO USE pick-up coil to back of phone as above.

@ 5-inch speaker; 3 months’ battery

£5.10.0 rr. 26 life. Now with 400mW output
SUB-MINIATURE REMEMBER!

CONDENSERS WE CAN SUPPLY MOST OF

(Al low voltage) THE C

-woa MAGA

OMPONENTS USED

1,2,4,6,8, 10, 16,25,30,50,100, ¢ IN CIRCUITS PUBLISHED
0.1, 0.25, 0.5 mfd. Alt 2/. each. IN THIS AND OTHER

ZINES AND BOOKS

AT LOWEST EVER PRICES.

Type 38
TRANSMITTER/RECEIVER LET US QUOTE FOR YOUR

Complete with 5 valves. in new

COMPONENTS.

condition, These sets are sold

without guarantee, but are D'EEGA AMPLIFIER

serviceable. Portable Record Player Amplifier
7 to 9 Mc/s 22/6. ,P~P~ 2’9, with tone and volume controls,
Headphones, 7/6 pair. Junction 59l6 p.P. 2
Box, 2/6. Throat Mike 4/6. Aerial dit 45
Rod, 2/6. @ Fully Guaranteed @
MODEL 200H ADDON AMPLIFIER
Volt-Ohm-Milliammeter 250mW push-pull stage with 3

inch speaker. Converts any ear-

20,000 Y Size 4% x 3¢ x {fin. phone radio to full loudspeaker.

Over 20 Scales All parts 59/6. P.P. 176,

Ohms/Volt! Diagrams Free [ ]

Price, inclusive of Test £6 19 6 - -

Prods, Battery and #9elJ. % TSL 250 ohm Speaker. Re-

Instructions P.P. 1/6 places earphone, 1776,

Top Quality Meter—Fully Y Standard Volume Controls.
Guaranteed All Values, 3/6, with switch 4/6.

SUNDRIES

Y% Sub-miniature Jack
Piug and Socket, 376
complete.

Y Muitard LA4 Pot Core
complete 12/6. LAIO
complete 1776,

Y% 208 + 176 pi 00
tuner 9/6.

Y Sub-miniature 27 Mc/s
3rd Overtone Xral for
model control 30/-,

Y Personal Earphones
used with RANGER 2
and 3. British made, {276
Y% 24 inch round {4
deep 3 ohm speaker, 17/6
% 24in. 80 ohm Speaker,
excellent quality, 17/6,
% 600 ohm Personal
Car Phone with jack and
socket, 106, P.P. 9d.

Y% Acos 40 Desk Mic,
1976, P.P. I6.
*- | Watt  Push-Pull

Transformers for OC8I
Transistors, 3 ohm, 25/-
pair,

Y% OA70, OA8l Diodes.
3/- each. OA9I 376,
Other types in stock.
Y% Acos 45 Hand Mic.
29/6. P.P. 176,

Y Crystal Lapel Micro-
phone, ideal for portabie
tape recording, 18/6.
P.P. 1,

% 5k and 10k Edge
Volume Controls with
on/off. 716,

Y Set of 4 IF and Osc.
Coils. U.S.A. Sub-mini-
ature type, 21/-,

% 2-Gang | inch Square
Poly Tuner for above.
1776,

I watt Push-Pull
Transformers for OC81’s
25/~ pair.

100 mW 'Push-Pull
Transformers for 8/10
ohm Speaker. 12/6 pair.
e e o

POCKET IRON
% Pocket Iron, 220/250v
A.C./D.C. 30 watts, com-~
plete with mains plug,
case, et¢. Handle un-
screws to cover element
enabling iron to be
carried in pocket. Only
18/6. P.P. /..

Sub-miniature Pre-
sets. 5k, 10k, 50k, 100k,
250k. 500k, | meg, 2
meg. 2/~ each.

Y 24in. 8/10ohm Speaker
U.S.A. Type. 17/6.

% 365pF Zin. square
U.S.A. Type Tuner, 8/6,

-

% VALVES %
WE STOCK OQOVER 800
TYPES OF VALVES AND
TUBES AT REALLY
COMPETITIVE PRICES,
Free List on Request

DEPT. BY
5 HARROW ROAD .

Opposite Edgware Road Tube Station
OPEN MON. to SAT. 9-6, THURS. | o'clock

s Radio Ltd
Henry s n lo Teiephone: PADdington 1008/9

LONDON w.2 | SEE BACK PAGE ]

OUR SPECIALITIES
Transistors, Valves,
Quartz Crystals, Compon-
ents at Competitive Prices

www americanradiohistorv com



www.americanradiohistory.com

v

September, 1961

PRACTICAL WIRELESS iii

Practical Wireless

—BLUEPRINT

ALL OF these blueprints are drawn full-size and
although the issues containing descriptions
of these sets are now out of print, constructional
details are available free with each blueprint except for
the PW Monophonic Electronic Organ.
The index letters which precede the Blueprint Number
indicate the periodical in which the description
appeared, Thus PW refers to PRACTICAL WIRELESS;
AW to Amateur Wireless and WM to Wireless
Magazine.

Send (preferably) a postal order to cover the cost of
the Blueprint (stamps over 6d. unacceptable) to

Title Nuniber Price
CRYSTAL SETS
Junior Crystal Set .. PW94 2/-
Dual-wave Crystal Diode . . PW95 2/6
STRAIGHT SETS
Battery Operated
Modern One-valver PW96 2/6
All-dry Threc PW97 3/6
Modern Two-valver .. Pwuyg 3/6
The PW Pocket Superhet .. . 5/-
SUPERHETS
Mains Operated
A.C. Band-pass Three PW99 4/-
A.C. Coronet-4 PWI00 4/-
A.C./D.C. Coronet PWI01 4/-
MISCELLANEOUS
The PW 3-speed Autogram . — 8/-
The PW Monophonic Electronic
Organ s - oy o 8/-
(No constructional details are availuble with this blueprint)
The PW Roadfarer 28 .- 5/-
(No constructional details are available with this blueprint)
TELEVISION
The PT band i1l converter R 1/6

SERVICE—

PRACTICAL WIRELESS, Blueprint Dept., George
Newnes, Ltd., Tower House, Southampton Street,
London, W.C.2,

SPECIAL NOTE

THE following blueprints include some pre-war

designs and are kept in circulation for those
constructors who wish to make use of old com-
ponents which they may have in their spares box. The
majority of the components for these receivers are no
longer stocked by retailers.

Title Number Price
A.C. Fury Four .. o PW20 2/6
Experimenter’s Short Wav, PW30a 2/6
Midget Short Wave Two .. PW38a 2/6
Band-Spread Three (Battery) PW68 2/6
Crystal Receiver PW71 2/-
Signet Two (Battery) PW76 2/6
Simple S.W. Onc-valver PW88 2/6
Pyramid One-valver PW93 2/6
BBC Special One-valver AW387 2/6
Short-Wave Two .. .. AW429 2/6
Short-Wave World Beater AW436 3/6
Standard Four Valve S.\V. WM383 3/6
Enthusiast's Power Amplifier WM387 3/6
Standard Four Valve Vs .. WM391 3/6
Listener’s 5-Watt Amplifier .. WM392 3/6

QUERY COUPON

|
|
This coupon is available until 7th September, 1961, |
|
|
i

and must accompany all queries in accordance
with the notice on our “Letters to the Editor’

page.
PRACTICAL WIRELESS, SEPTEMBER, I96|l

s v o e D En Gmn SED SED ED GED Gmn ED SED GED GED WD e S A

Published on the Tth of each month by GEORGE NEWNES, LIMITED, Tower House, Southambpton Street. London. W.C.2, and

printed in England by WATMOUGHS LIMITED. Idle, Bradford; and London. Sple Agents for Australia and New Zealand: GORDON &

GOTCH (A/sia). Lid. South Africa and Rhodesla: CENTRAL NEWS AGENCY. LTD. Subscription rate including postage for one year:
Inland £1.8.0 Abroad £1.1.6 (Canada 19s.). Registered at the General Post Otfice for the Canadian Magazing Post.
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3 WATT
Y 4 TRANSISTOR
) AMPLIFIER

| watt peak out-
pu

Sy O
’% / ® 3db 70c¢/s to
& 12 ke/s.

l?/,

@ Output to 3 ohm

R A
Built and Tested speaker.

696 r.2p. 116 ‘

A printed circuit high gain amplifier size
4 x 2] x %in. using Mullard OC71,0C81D
and 2-OC8I Transistors. Ideal for Intercomm..
R_ecord Plaxer. Tuner Amplifier or any applica-
tion requiring a quality and reliable amplifier.

@ Full Details and uses on request @

| PRICES DOWN! —

NOW EVEN BETTER VALUE FOR MONEY

@ 9 volt operated.

® CONTESSA @

6 TRANSISTOR MEDIUM AND
LONG WAVE SUPERHET
TERRIFIC SENSITIVITY

UNBEATABLE IN PERFORMANCE
AND APPEARANCE

SPECIFICATION
@ 425mW Push-Puil QOutput.
@ 6 "Top-Grade" Ediswan Transistors.
@ New Type Printed Circuit with all
Components marked.
@ Full Medium & Long Wave Tuning.
@ High "Q" Internal Ferrite Aerial.
@ Car Radio Adaptation and AVC.
@ Slow Motion Fingertip Tuning with
Station Names clearly marked.
@ "Hi-Fi" Quality Speaker.
@ Atcractive Rexine Covered Cabinet.

TOTAL COST OF ALL PARTS

£10.19.6 rr. 35

® NO EXTRAS TO BUY @

COMBINED PORTABLE AND
CAR RADIO

Fully itlustrated

building

packaged components enable the '“Con-
tessa’’ to be built without any technical
knowledge.

@ All parts sold separately.

@ Descriptive leaflet on request.

% RANGER 3
NO EXTERNAL AERIAL OR EARTH
3-TRANSISTOR and 2-DIODES
PERSONAL POCKET RADIO with 5
stages giving clear reception on medium
wave, amateur top band and shipping.
FULL STATION SEPARATION
Only first grade components used
throughout. As described in March RC.
1 @ Easy to follow instructions

with pictorial layout.

6-TRANSISTOR FIDELITY “CORONET"{

MEDIUM AND LONG WAVE
POCKET RADIO

@ Size 2§ x 4% x 1Lin.

@ Quality Push-Pull Speaker Qutput.
@ Guaranteed for 12 months.

@ Phone and Tape Sockets.

Size 43 x 3 x [in.

Reg. P
91 gns Res fost
{INCL. BATTERY)

ALL BRITISH DESIGN AND

CONSTRUCTION ALL COMPONENTS

79 '6 ' @ Reception of Radio Luxem-
P.P. 116 bourg guaranteed (most
% ‘PW’ 6-TRANSISTOR % NO EXTRAS TO BUY areas).
Everything supplied. Free Instructions and Price
MEDIUMS‘:‘J':EDR%_‘OE¥G WAVE List on request. Easy to build
(as described November P.W.) @ AFTER SALES SERVICE, GUARANTEED SUCCESS @
@ A  sensitive superhet  with
150mW push-putl output on
24in. speaker. Uses 6 first grade TRANSISTORS SEND
Mullard transistors and ol i
printed circuit. Moulded cabinet. MORE 500/ FOR
Red, Blue or Cream. (0]
@ All parts sold separately. Send THAN LATEST
for tist. lllustrated Building PRICE REDUCTIONS "PRICGE

Plans, 16 plus post.

Size S§ x 3 x i3in.

ALL PARTS REQUIRED £8.19.6 {

@ MULLARD AND EDISWAN—>  LIST

6 MULLARD TRANSISTORS & DIODE  Other

Matched
1—0OC44 1.—OC71AND | —OA8I 50'_ Sets
2—0C4S 2—OC72 PER.SET ONLY

Available
PRACTICAL TRANSISTOR CIRCUITS

Contains easy-to-follow plans of 40 all-transistor units, including
light-operated switches. amplifiers, transmitters, receivers, test
oscillators, signal tracers. hearing aids. radio control, etc. All
parts available separately. 3/6 POST FREE.

% NO EXTRAS TO BUY—EVERYTHING SUPPLIED %

AVO MULTI-METERS

@® AVO MODEL T @

COMPLETE WITH INSTRUCTIONS
LEADS AND BATTERIES

List £19 10 0

£12.10.0

® AVO MODEL 3 @
COMPLETE WITH LEADS

OUR
PRICE

Reg.
Post 5!-

PERSONAL

EANGER 2 * POCKET RADIO

@ Two Transistor Two Diode version of
“'Ranger-3". See above. Similar in perfor-

mance.
BATTERIES .AND INSTRUCTIONS Allpsris 5918 PP it ‘
BOTH TYPES List £24.10.0 @ PICTORIALPLANS AND DETAILS
ARE FULLY OUR Reg. FREE ON REQUEST
GUARANTEED price £19.10.0 5. 5. Cle
27 Mc's MODEL CONTROL RECEIVERS
. Three new designs. ail 22 x 2 x lin. Single Channel 5976 116,
LEASE 3 I3 p.p.
N Henry’s Radlo Ltd ;-2(':6hannel ’%eed Type 59/6 p.p. 1'6 and Single Channel Relayless
h p.p. 176.
Dept. 8.9 PADdington 1008/9 DIAGRAMS AND DETAILS ON REQUEST
TURN 5 HARROW ROAD, LONDON W2 - -
PAGE Open Monday to Sat. 9-6, Thurs. | o'clock P.W.” ROADFARER

Complete set of parts as specified. £16.19.6, P.P. 3/-. All compo-

SEND éd. STAMP FOR NEW ILLUSTRATED PRICE LISTS nents sold separately. List on request.

25 . R
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