— " mains -powered
— wide-range; low cost
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and elevation.

dry batteries 3 v. L.T. and 120 v

Detector, Qutput and Power Ampllﬂer
All sets are supplled complete with all accessorles comprising dynamic sound powered headphones,
?l?lcml'o mlat.gdnet subersensitive microbhone. 4ft. aerial. junction x. battery connection details and
ull circutt diagram.

PORTABLE RADIOPHONES MODEL MK Il

Brand New British Army Portable Transmitter Receivers.

Designed for rellable voice intercommunication operating up to l*miles depending upon obstructions
The combined Transmitter Receiver covers tha whole frequency range between
7.4-9 Mc/s. and is fully tunable on both Transmitter and Recelver. Simple and a delight to operate as
all controls are mounted on the front panel of the set and cleart¥ marked. Operates from standard

H.T. Incorporates 5 valves: R.F. Amplitier, [.LF. Amplifier. Second

PRICES:

» HI-FI HEADPHONES
These miniature Hi-

1 phones
use high
guality
permanent
magnetlc
speakers?
with regu- =
latedvoice 2
coil. The:
softrubber -
ear moulds give correct spacing & by
for optimum acoustic load. Fach ¢
unit has a built-in miniature Hi- 3
4 Fi transformer to emsure the:
# finest music and voice reproduc-
p tion. Supplied free Is a small
+ transformer unit which steps

tmpedance up to ohms.
?Only 15/- P. & P. 216.

COMMAND TRANSMITTLRS
Complete with all valves crystal ;
ete. 3-4 Mc/s. 45/-. 4-5 Mefs. 45/-

5.3-7 Mcls, 45/-. P. & P. 3/6 each.

COMMAND RE(‘FIV[ RS
6-9.1 Mc/s. 60/-. P. P. 3/8 ea.

CR\STAL MIKE
INSERTS

lin. dia. 70-6000 cfs
rasponse. Brand new,
[ ONLY 8/68. . & P.6d. |
@ 2 for 12/-.

PORTABLE TRANS/
'] A R No. 18. A self-

e

:J

&

£l

7]

o=
asssrerbeae

# (50-33.3 metres). Valve
#3 ARP-12. 2 ARS. | A
J ptete with aerial. H.T. and L.
g meter and all accessorles Welght K
20 1bs. Size 8 x 10 x 17in. Onlvv
80/-. Cerr. 10/-.

AERIAL VARIOMETERS §
These magnlficent
{nstruments will
enable you to
recelve maximums
3
@
3
:

llne-up
4,

signal strength on
all 8.W. receivers.
Precision cali-
brated control.
12/8. P. & P. 2/6.

MICROPHONES. BRAND
NEW. Throat magnetic. 4/8;
Throat carbon 3/8; No. 8 carbon
with switch 6/8: No. 7 moving
coll 7/@. Tannoy power mikes :
only 5/-. Crystal mike 22/8.

NEW! TRANSISTOR RADIO
With  Miniatare  Speaker.
Slmple instructions enable
anyone to build this miniature
radio. Gives reception over the
entire broadcast band. Each
kit is suppiled with all latest
miniature parts including:

% two transistors s ferrite rod
% speaker % coloured plastic
case % step by step illustrated
gx\s{tx uctions. SIZC x .} x }n.

/

VHF RECEIVER 1.;99
15 valve superhet covering
95-150 Mc/s which includes
police, aircraft and ama-
teur bands. Complete with
slow motion tuning, tuning
meter. circuit diagram.
etc. Here is your oppor- L
tunity to explore the VHF
bands on a really sensitive
recelver offered at a frac-
tlon of original cost.
ONLY £6.5.0 Carr. 15/~

OSCILLOSCOPE MODEL 74

This basic scope represents one of
the finest buys we have ever made!
Contains Brilliance. Focus. Gain
and 2 speed time base controls.
Separate X plate terminals. Signal
Generator modulated at 2 frequen-

VCR 139A tube,
ower pack., and
and technlcal

with 12 valves.
internal A.C.
complete clrcuit
details.

onLy 97/6 carr.12s

MINIATURE EARPHONE

A really sensitive dyvnamic earphone
of exceptionally fine quality. Pro-
vides clear reproduction of music as
well as speech. Fully Guaranteed and
complete with transparent ear insert,
3 feet cord, sub-miniature plug and
socket.

CR-5 Hlgh imp.

MR-4 Low imp.

Each
8[ = Post 1/-

SIGNAL GENERATOR
Model SWO-300 150 kefs—300
Me/s.  Frequency Range: 150
ke/s-150 Mcfs on fundamentals
(6 bands), 150 Mc/s- 300 Mc/s or
harmonies. Calibration Accuracy
within 4 1percent. Modulation;
Internal and external. Attenus-
ation: To —i0db. Output: Facili-
tles for high and low. Power
Supply: Internal 230 v. A.C. Size:
7 x 10 x 5in. Complete with test
leads and instruction manual.
ONLY £14.19.6. Carrlage 5/6.

Fully Guaranteed.

27,6 Bantery /ll— ex. |

cies over 150-255 Mc/s. Complete §

80/- EACH (P. & P. 4,
TWO FOR £8.0.0 (Post Free).
Dalleries 20/- per aet.

vw-e-s Fese VRN G

ILVIATURE MODEL MOTOR
A really high-
speed precislon
motor with 101
uses: Model con-
trol.

fan. saw.
buffer, etc. Oper-
ates from stan-
dard battery (3-6
volts), Complete
withfullinstruc-
tions at only 5/-
¢ each. Post 1/-. 2 for 10/-, post [ree.

R.F, UNITS. R.F, 25. 40-50 Mc/s.
switched tuning. 8/6. R.P. 27.
65-85 Mc/s. va.rlable (.unlmg
Cir%uics supplied. P.

eac

. 318 on

Y POCKET VOLT
\' TLST M K Tl*.ll

Compler.e
I with test prods.
and {eather case,
Very limited
quantity. Only
12/8. P. & P. 1/6.

R.C.A. COMMUNICATION
- RECEIVER A#t-38 LF. Rance:
1 73-550 kc/s and 1.48-30.5 Mc/s.
. Undoubtedly the finest com-
» munication receiver ever pro-
- duced for service and laboratory
' use. Now Relda’s exclusive pur-
chase enables you to obtaln this
Rolls-Royce of communication
receivers at the lowest price ever
offered. Fully guaranteed. ONLY
» £37.10.0. carr. 50/-.

A UMULA -
TORS. 2 volts 18
L A.H,  (unspillable).
Id for 6 and 13
volts supply. ete,

Brand new. Original
$ cartons. Size 4.!!1 x
7ln x 2ln. 5/8 e

P, 1/6, 3 [or 15/-

for
3 27/8- p.

/6.

& 'P. 5f-
WIRELESS SET No. 19 MK. 11 H
Incorporates TX/RX covering 2-8
Mc/s (37.5-150 metres). and Inter-
. com. amplifier. Complete with
. 15 valves, 500 microamp check
-and tuning meter, circuit and
instruction book. ONLY 65/-.
£Carr. 10/-.

T.C.S. RECEIVER,
Mc/s.
like a dream. Panel controls:
R.F. Galn, LW,
Pitch, band-switch,
switch. power switch, ground
and aerfal posts, M.O. or Ccrystal
frequency switch, speaker jack,
card holder to log 30 stations,
hand vernier tuning knob turn-
ing a large etched calibrated
plate behind hair lined window,
anti-backlash gears used. 90%
compiete. store solled, offered
at ONLY £5.10.0. Carr. 10/~

.

1.5 to 12
7-valve superhet, bullt

A.F. Gain,

mod.-C.W.

the pick-up platform and

lead to the input of any medium gain
amplifier or direct to any tape, disc. or wire recorder The coll I8
electrostatically shielded to minimise hum p

Exciting New Product Exclusive to RELDA
TELEPHONE PICK-UP COILS

MODEL FC-8 Induction Pick-up coil
enabling conversations to be picked
up without tapping of wires or special
telephone circuits, No electrizal con-
nections! Simply place telephone on

connect

Brand new

ick
complete with 5{t. shielded catle. FC-8 only. l8l~ plus 1/6p. & p.

MAIL ORDERS TO

LONDON, W.C.1

(DEPT. P.). 3a COPTIC STREET,

elda Radio

CALLERS WELCOME AT

87 TOFTENIIAM COURT ROAD,
LONDON. W.1

MUS 9608

www americanradiohistorv com
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Tel: Mitcham 6201
Open Daily to Callers

Qz4 5'9
1AS 6.
1A7 1416
1DS 14/
1Dé6 1ol
1H5 1076
L4 [18
ILNS 48
INS 106
IRS 9.
154 8/é
IS5 9/-
1T4 4/.
tUs 10/-
D21 8/6
2X2 5/.
3AS 1216
3Dé6 1476
3Q4 8/.
3Q5 1076
354 8/.
3v4 9/
SR4GY  9/.
5U4G 476
5V4 8/-
SY3IGT 816
5Z3 10/-
524G 10/
6A7 186
6AB 10/
6ABS 9.
6AJ8 976
6AKS 8/-
6AKS 76
6ALS 6.
6AMS Sl
6AME 4/
6ANS 76
6AQ5  8/3
6AQ8 913
6ATE 8/3
6AU6 107
6B7 10/,
6B8 4.
6BA6 76
6BE6 776
6BG6G 217.
6BJ6 76
6BR7 157,
68W6  8/6
6BW7 616
6BX6 6.
6BY7 776
6C4 616
6CSGT  8/-
6C6 66
6C9 1276
6CI0 1276
6CD6G 2776
6Di 8/.
6D2 5/
6D3 157+ |
RMI

RM2

RM3

RM4

RMS

6CH6

6Q7GT 1076
6SATGT 7/6 |
6

s
6SL7GT 676 |
6SN7GT 576
6UAGT 1116 |

6US
6U7

6V6G
6V6GT

6X+4

6X5GT

787
7CS
7C6
705
7D6
708
7H?
7K7

7R7
757

7Y4
8D3

9BWE
10C1

6.
8.
9.

16'6

22!

ORDERS.

All Yalves Brand New
and Fully Guaranteed

Special 24 Hour Express Mail Order Service

10C2 27710
I0F1 2672
10F3 1716
10F9 1276
10LD3 1216
IOLDIt 15/-
I0PI3 200
10PI4  207-
1ID3 1716
11ID5 1776
12A6 616
12AH8 10/-
12AT6 9.
12AT7 8- |
12AU7  9/-
12AX7 916
12BA6 9.
12BE6 916
12E) 1776
12J7GT 916
12K7GT 86
12K8GT 1216
12Q7GT 8/6
12SA7 8.
125C7 8.
125G7 86
128H7 4.
12517 4.
125K7 8.
125Q7 1176
125N7 1776
1223 15-
1303 126
14H7 1276
14R7 1216
1457 210,
15A2 1776
1502 2319 |
19AQ5 1076
19BG6G
2414
2001 12/6
2002 23-
20F2 2616
L1 26/
201 26-
20P3 23
20P5 2216
25L6GT 96
25Y5  10/-
2524 916
25Z5 96
2526 10/6
275U 176
30 1376
30CI 1276
30FS 1176
30FLI 1076
L1 1176
304 220-
30PI2 1176
30PI6  107-
30PLI I5I-

METAL RECTIFIERS

I8RA I-1-8-1
I8RA [-1-16-1
16RC |-1-16-1 8876
I4RA 1-2-8-2
14RA 1-2-8-2 21/,

48
676

187,

32 1316 |
35A5  Ish.
35L6GT 1076
35W4  8l.
3523 10/.
3524 V6
3525 976
40SUA IS!.
41STH 23%6
42 15/.
43 150
50C5  15/-
S0CD6G
211.
SOL6GT 9/-
6I1BT 1716
61SPT 1716
62BT 1716
75 1216
77 126
78 126
80 10/.
85A2 1216
1SOB2 12/6
150B3  I57-
1858T  32/.
303 76
304 76
305 716
328 716
329 7/6
807 716
955 4.
s763 1776
9002 716
9003 716
AC4/PEN
ACS/PEN
22/
AC6  21.
ACTP  32.
ACHL 1276
AC/PEN
17/6
ACTHI 3479
ACVPI 1716
ACVP2 1776
AC2/PEN
211
AC2
PENDD2I!-
AZI 1516
AZ31 106
B36 210.
B6S 8/6 |
BI52 876
B309 976
B329 976
B339 976
B719 916
CBLI 1716
CBL3I 21/-
16RE 2-1.8-1
IBRA 1-2-8-1
14A86
14497
14A100

21l STREATHAM ROAD, MITCHAM, SURREY

ECLB3 12!6 | H23DD | PCLB3 1276
EF9 240. 1076 PENA4 1776
EF22 1716  HL4l 12/6 | PENB4 i776
EF36  7/6 | HL4iDD PEN4DD
EF37  8/6 13 226
EF37A  8/6 | HL42DD Pll:33 1876
EF39 4. 1316 | PL38 239
EF40  IS/. | HYS0 8- PL8I 1419
EF4 9/3 | IW4/35010'. | PLB2 8.
AF42 1076 | IW4/50010. PL83 1076
EFS0(E 16 KBC32 976  PL8B20 2M/-
EFSO{A)) 34ff KF35  8/6 PM2A 1206
£FB0 & KL32 106 | PM2HL 141.
EFBS  or6  KLL32 1176 PM22A 1316
EF86 1. KL3S 96 | PM24M 24716
EF89 tor. | KT2 7/6  PM202 16/-
EF9l 49 | KT32 10 PYZL 16l6
EF92 S KI33C 10| PY32 Isie
: KT36 1286 PYBO 8l
EESY LA KT4l 226 PYBI 76
T KT44 1316 | PYB2 8.
L WS krss aa16 | pYss  als
L33 126 | KTl 1876 | PZ30 1816
035 12e | KT63 86| QP2S 16
EL37  1are | KT66 1776 QP230 1716
ECse am9 | KI7L A OFR LN
EL4l  10'6 | (176 ja16 RIS 1976
E'I:;f l'f,’; KTIOI 25/.| SDé 816
9 | KTwe2 7'6 | SP4 1416
EL84 Te | KIWe3 716 | Sp4l 316
ELBS 106 | k1741 Bl | SP42 1216
EL20 8% | KTZ63 101 sPel 316
EL9! 51 Le3 419 | T4l 2216
EMBO  107- || N309 151. | TDD4_ 1776
Eygl' 10~ 17315 1216 TDDI3C
fole |MH4 818 1716
gg; 'g,: MHD4 1716 | TH4I 2379
MHL 107 | TP22 1776
EY9l 90| MKT4(5/7) | TP25 1716
EZ35 7. 1716 | UI4 159
EZ40 716 | MS4B 1776 16 10/
EZ 4t 716 | MSP4 1776 | U18/20 10/
EZBO 76 | MUj4 9. | U22 107-
E%gé ;;2 MX40 1776  U24 296
N18 8.0 U25  14/.
FC2  21- [ Ni9 8. U6 126
FCI3 1716 | N37 18/6 | U3I 916
FCI3C 21/« | N78 1776 | U33 211
FW 4,500 Niog8 18/.| U35 21l
| 10/- | N142 916 | U37 25/,
FW4,800 NI147 1876 | U45 21/
107- | NISO 101, | U47 211,
GZ30 1076  NIS3 1176 | USO 86
GZ32 11'6 | N309 116 | US2 7.
GzZ34 136 N32%9 10| U76 76
H30 516 | [N727 76 | U78 7.
Hé3 96 | N729 8. U142 8l
HBC90 96 P2 10/ | U145 150
HL92  6/6 PCCB4 916  Ul47  71.
HLI33DD | PCF80 1076 UI53 976 |
107. | PCF82 96 | U191  201-
HL23 1276 ' PCL82 11/6 | U251 176

u28l 200
U282 22/.
u3ll 226
VEPLIN 113
VEET Y T8
U403 1176
U404 10/.
U8l 29/-
U4020 1576
UABC80 8/-
UAF42 976
UB4l 9.
UBC4l 976
UBFBO 976
UBF89 876
uccss 1or.
UCH42 9. |
UCHBI 9/-
UCLB2 1216
UCL83 13/
UF4]  9/.
UF42 1176
UF80  9/.
UF8s 9.
UF8s  8l.
UL4l 8l
UL4s 2476
UL46  2101.
uLs4 976
Uué 2041
uu7 sl
uus  26/.
uval 156
uv4l 716
uYss 716
VP2B 1716
VP4B 176
wl7 86
w76 1.
w77 S
wal 6l
wi42 - 9.
w719 776
w727 716
X18 118
X6iM  211.
X65 2319
X66 21
X78  21-
X79 20/
Y6l 1076
Y63 9.
Z21 1206
Z63 716
Z66 1976
z77 419
ZI52 876
Z719 716
| zDIs2 916

CCH35 21/-
CcL4 1276
CL33 1876
| €Yl 1519
CY3l 1519
D4l 1216
D42 1216
D63 316
D77 516
DIS2 6. |
DAC32 1076
DAF9l 776
DF33  10/6
DF9} 4.
DF92 7.
DF96 916
DF97 976
DHé63 10/
DH76  7/6
DH77 83
DHI07 1376
DH719 7'6
DK91  9/-
DK92 976 |
DK96  10/-
DL33 9.
DL35 1276
DL92 878
DL94 91.
DL9%6 976
EAS0 2.
EABCBO 7/6
EACII 76
EAF42  10/.
EB4 776
EB9I [18
EBC33 4.
EBC41 96
EBFBO 976
EBF89  9/-
EBL21 22/-
EBL3! 21/6
EC90 976
EC9! 916
ECC31 lor.
ECC32 10/-
ECC33  §/-
ECC34 151
ECC35 8-
ECC40 21/.
ECC8I 8-
ECCB2 96
ECC83 96
ECCB4 916
ECC85 976
ECCSI 56
ECF80 126
ECF82 126
ECH2l 22/-
ECH42 10/
ECH8! 9.
ECHB3 1216
ECL8O 9.

86 |

-

177-

2376

247 |

SPECIAL OFFER

{T4 41-, 6K8 8I-, 6K7G 3/-, 6V6G 5=,
EBC33 4/-, EF39 4/-, EFB0 6/-, EF91 419,

6X5G 5/-, 5U4G 476,

TERMS OF BUSINESS C.W.O. or C.O.D.
2/9 PACKING CHARGE ON ALL C.O.D.
POSTAGE 3d. PER VALVE

OBSOLETE VALVES A SPECIALITY.

QUOTATIONS GIVEN ON ANY TYPE

NOT LISTED.

WwWWWwW.americanradiohistorv.com
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~. HARVERSON SURPLUS CO. LTD.

MONAURAL AMPLIFIER| STEREOPHONIC AMPLIFIER  £5.10.0

Complete with 2 Loudspeakers Plus 4/6 P. & P.

This is a compact amplifier embodying the latest features and
giving a high standard of reproduction, with ample volume. Supplied
complete with valves (ECL82, ECL82, EZ80), panel, knobs, etc..
and two specially selected 3¢) matched loudspeakers. We only

This. ampluﬁer as illustrated, made by a have a few, and we will never be able to repeat this offer at such a
leading manufacturer. Mullard valves— X .. N )
| ECC83, EL84 x ELB4, EZBO. Bass Treble low price. Don't risk disappointment. Order now.
and Volume on remote panel. Elegant

Knobs. OUR PRICE one month only | — R Y ‘
CUCORID LB AT RECTIFIERS § TRANSISTOR BARGAINS |
FOR BATTERY ALL MULLARD FIRST GRADE :
e | CHARGERS 9¢7) SPECIAL OFFER #
12y 1 51§ OC72 Matched Pair DON'T MISS THIS :
4 KIT 5 ve 2 E0e 0w g1 § OC45 Green Spot ™ A
i v. 2 amp. ... IO'- OC45 Blue Spot X ULLARD ;
A medium and 2 Yo A amp. ... H’- OC44 O.C.76... ... 10’6
long wave | 2w 22mp - 0" S80S Semi Conductor lals MATCHED PAIR
superher, in- | 12v-5amp. .. 189547 Diode ............ 36 £1.0.0
corporating | P, & P. 6d. Postage on all above éd. Post and packing éd.
[wodI.F. stagBe;
modern
valves (ugHaL UERED, WELE, LIER, ol TRANSISTOR RECORD COSSOR C.R.T. SNIP
errite rod aerial. you need supplied from .
theoretical wiring diagram to last nut and bolt PLAYER CASE 108K 10-inch. New and boxed,
| (main components ready mour]uzd), including an A N S — 15/-, plus 6/- P. & P.
attractive contemporary styled cream plastic ew only—Transistor recor " )
cabinet with gold trimmings. Size 11} x ¢f | cases in light grey cloth—complete vels |IOS!mChI N:,WP*‘“; g°xed-
x 6%in. £6.12.6 with motor board. Size: 12 x 8 x 6in. -, plus 6/« F. .
PRICE Rl Post 3/6 18/6 each. P. & P. 1/9. mGNETS
SLO%:SREION THIS MONTH’S BARGAIN! To suit the above, 2/9 each.
500-500 Twin gang condensers SUPERHET CHASSIS P. & P. 3d.
with geared slow motion drive. =
C | d ready for your cabinet, 4 valve superhet
36 ea. 36/ per doz. P. & P. 6d. choarsns?s,c[sozrw‘plerte v);uh valves, ferrite aerial, dial and SPEAKER FRET

knob Valve line-up—UCHS8I, UBF89, UCLS3, Super quality heavily woven fret,
WIR.E WOUND POTS UnYOSSS. Long'and Medium wave coverage. 54 inches wide. Usual price 50/-
12 Wire wound Colvern Pots per yard. P &P, /-

—all differenc_ values 106 price £4.19.6 p.arp. ys OUR PRICE 12/6 per yard.

GRAM & TAPE EQUIPMENT BARGAINS |“'70RRer' toNers

New purchase offered at still lower

THE WORLD FAMOUS E.M.l. REGCORD CHANGERS price. LF. 33.38 Mejs.  Complete
ANGEL TRANSCRIPTION GARRARD with PCC84 and PCF80 valves and

RC 98 Mk. 4H. 4-speed autochanger £16.10.0 |8 sets of Coils for 5 Band | Channels
P.U. (Model 17A) RC 120D Mk2 . £9.0.0 land 8 9. 10 Band Ul New and
RC 120 Mk.4D o0 - £9. 0. 0 lynysed. Value over £7. 32/6
RC 120 Mk.4H - o £9. 0. 0 |OQUR PRICE, post paid /
RC 121 Mk.I " " £11.0. 6
RC 121 Mk.4H 0o o0 2::3 :
RC 121/40 Mk.2 . . .0. F.
cfrne MIDGE&TCIOFILTRANS
RC 54 4-speed autochanger £6.19. 6 S
RC 594 " " £7.19. & | A Pair of midget 465 ke/s IF, trans-
Conquest . " £6.12. formers, plus LW and MW coils.
Challenger SR £7.19. 6 OUR PRICE 10~ per sec. P. & P.
A Pick- up for the connoisseur orugmally
priced at £17.10.0. The last remaining few | Monarch UAB 4-speed autochanger £6.19. 6 Set of I.F. transformers for tran-
offered at £4.10.0 Plus P. & P. 5/-. TUB 4-speed single player less pick up £2.10. 0 | oo superhet. 1276, P. & P. /9.

NOTE: Any of the above with Stereo Cartridge and
Fittings, 16/~ extra. Carriage and ins. on cach

PICK-UP CARTRIDGE of above 5/- extra. CONDENSER/RESISTOR
BARGAINS - TAPE DECKS PARCEL
STUDIO P. o 6 LATEST B.S.R. MONARDECK (single speed) o \iioq p.F. Condensers and 50

sec

ACOS HIGH G.... vee 1716 ] 33in. per
E.U. POWER POINT ... 12/6 | spools .....

2 S . [
simple  control, "sez 55""6 mixed Resistors. An assortment of

useful values. All popular sizes—

6 ca e (tape b A

RONETTE ... .ee vou 1876 plus 5/ all new—a must for the serviceman

G.C.Z. e . . 1616 Ez:’e\gox DIANES [0 v DECK I'zle;v 2"2 and constructor. ONLY IOI-
P. &P, /- Plus 6/- ¢ P. & P. /-

www.americanradiohistorv.com
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83 HIGH STREET, MERTON, S.W.I9

HARVERSONS SUPER STEREO KIT

The product of a renowned maker, this stereo amplifier is composed of ‘‘ready-built™
units, only requiring interconnection. This system has the advantage of being
adaptable to fit any cabinet. Each unit is made from first-grade components, and
valves used (ECL82, EZBO0 range) are genuine Mullard. The comprehensive instructions
supplied make the simple interconnection of units easy even for the novice.

THE KIT COMPRISES...

TWO MIDGET AMPLIFIERS each of 3W output, good reproduction trom both
your sterec or monaural records. Both amplifiers complete with well-designed O.P.
transformers providing perfect matching 3-70) speakers, and have remote bass, treble
and volume controls. Size 57 x 24" x 3" high (each amplifier).

CONTROL UNIT, is a flying panel with three 2-gang pots, enabling the bass,
treble and volume controls of each amplifier to be conveniently positioned. Supplied
with attractive cream and gold knobs,

SEPARATE POWER PACK with valve
rectifier, midget size (5" x 2" x 3{” high.)

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

VOLTAGE SELECTION PANEL.
Fitted with the “valve base” type of mains
i/p selector and a channel output socket,

ONE SPEAKER, a quality 5-in. speaker.
A chassis of distinction, by a famous (Note: The 2nd speaker may be pur-
maker. Covering Long, Med. & Short chased from us for [4/6 extra).

Waves, plus gram position, this chassis
(Size 154 x 7 x 64in. high) incorporates the CREAM DOUBLE PUSH BUTTON
latest circuitry, using fully delayed SWITCH of neat design gives positive
A.V.C,, and negative feedback. Controls: on/off switching.

Tone, Vol.- On/Of, W/Change (L.M.S.
& Gram). Tuning. Tapped input 200-250 v, INDICATOR LIGHT. Provides visual
A.C. only. An attractive brown and gold indication of equipment operating and is
iluminated dial with matching knobs, complete with gold-finished escutcheon.
make this one of the most handsome,

in addition to being one of the best
performing chassis yet offered. Complete 9,6 PLUS ¢/6 POST,E Eﬂ(l.,iG.

with valves (ECH8I, EF89, EBC8I, EL84, (== =
EZ81), knobs, output transformer, leads, B.S.R. UA12

1
olés 476 po & pacimg,  £9-19.6 | STEREO CHANGER
- The ideal changer to
GUARANTEED VALVES % NEW and BOXED| suit this amplifier
PROMPT DESPATCH % Post 6d. per valve excraj few only £9, carr. 5/-

gt e — -
ACHLDDD |EBL31 22/~ ELBL 15/6|KTW8I €/- PEN48 6/6/UTSCAl /61 W2l 119 5R40Y  9f-iFI5  13/- 6US/605 x:ztgs'u s/g .m,: 119315
9/3|FU31  7/- ELB4  8/6[KDW63 7/-[PEN 38320/ [UBF80  8/8|W76 G-pUda elnrla 13- O 16-l1208 8/ 0P 187
AC/P  7-|ECCE1  7/6 EMB4  8/BKT/4l 8/3|ppNwogs |UCLSS 10/-|W77  8/-13V4  10/6[oFI7  11/8|6USG  8/-[12EL  32/6|10P12 1478
AC/PY 7/-|ECCB2  7/- KMMO  B/3|MH4L /6 3/0|UCCES 10/6{\Wiz0  9/8(aV3@  W6[6FuS  168/816U7G  8/-12HE B/ {s0F1s /-
ACGPEN  |ECCS3  8/8| pmsi  gyg|MLs B/-PEN4SDD |UCKFS0 15/6[X22  18/8(6Y3QT 7/6l6iin 2/3 t:\ CTH 118
e S OO O SENGISSID o S IE, 164 25/-\UCH2 979 16/9(5Z4ti  B/6[iHEGT 2/3[6VEGT ] LIGT 878
ACBPEN 6/- | BOUSO  9/-|EVRG  9/3]MSP4/3 7/-|PENA4 14/6 9/9) 11/8[574M  9/b{nd5GT  4/6|6X4 2y 918
ACVPL/59/3 | £CFS0 11/3| EZ10 U-(MBPYT Y- PMI2M 778 1576 8/8|6AT 10766331 8/-|0X5GQ 303 il
ATRS  3/8|ECF82 12/3| EZ41 7-|MVS/PEN QP21 444 11/6{22 9/8|6A3G 5/6/6X51 3324GT 5/6
AZL 9/3 E}gliz_}‘ 22/- EZBO 676 9/3|R16 25/- 816 7P-{7ALT 6/-18/30L2 11/9| I8
Boe 1u:bonw wg bass  YONEY AR SAURe b ol HE "ore
g ) B §lwzeo 7y ! 3/=|BAKS 319|7
Cotss S porss BSELs 1/8(a73  18/8|3Pars  99lU 914 T 5/l e 10
o R FCI3  6/-|N339  28/-[sP4/i  9/9 25/ 11/8{AANS -[7CH
CL4 ~ 11/9 EO':: 8/~ p\vusoos/u 0Z4 ~5;- T«tl“ 22//- 251. 114|654 M6 6/6{7C8 28/6
e A A [ THRE T P 3/3|TLD13C 7)- 8/6 11/9(6AQu 5/6|7 D - | soLeqn” 8/-
ooy Mg BESIA Milczsr (1)-{PCCBS  8IGITHZSS 17/ 18/81005  11/9[nA'Te 8/917 a7 7 10/8
Cads U Erse 1508|180 a/lpCER0 wpe(Tre /6lU 25/-/ID6  11/9[sALE  9/ofuRus  18/6[7Q7 77 ik
DAFYS 8/3 | EF4L /3 183 8/8IPCFs2 11/9lTI25 25/~ LB LHGGT 10/-[5l%G  B/9lcll 1476|737 H0 8/-
LFee . 8/6 EFdz  10/3 ML23DD 8/ PCLS2 11/6|U10 %/9 1L/8{114 ] ::gﬂ 3.3//.1
Yy i) arg|HL22  6/-|PCLNS 18/6|U14 f- 7= :
Diio 11/a Brsosyr | MLl S73lPLN Toelis 110 oo AODLT 43
2 HN309 23/-|PL36  14/6|U1 18|V / 21OVIT 8
Dree Blerss  OeiaoN melpusL melUz 7 O/~ b o9
DLi45  9/8|EFS5  g/3 KFUS - 8ilpLes g |Uu 15/ 8/- w1 e
DM70  7/- EFg0 7. KK32 20/6ipLe3  11/-/U26  11/9[VPI33 14/ 302 8/9
LN4L  16/6 EFS3 7/~ sén.“ns-a 3/" rxes 11/9 H‘l ﬁ/— \;k-z)‘z(mnw > e 504 m
i A5 12 6(PY80 3| Uds /- 24 P - 20P5 - 2)- | 5u5
:‘:‘:ix‘{:go Qfﬁ ‘;:*..323 1:‘/,? KT PYBL  8/.1U50 78]V £105/30 4/-[3C5GT  g/.[ISATQT 7/6{10P13  16/6{25A60  B/8| 508 $/8
EAF42 96 EF$l  5/6 PY82  6/6 g;«‘il ;Ig g ;9 3A s/aLica /4 g;‘}l‘t 5'//& 10P14 18/~ ggé;!““l ://6 07 u/,.
EB31  1/9 EFI(BVA) PYHds  g/-Ull  10/6{V /8|5A8GT  5/6|uL31 7-{83H7 1248 gy-|2028 =1 954 1y
EB41 sl/-‘ \ 8/6( K P230 13/slws» 11/8/VR150/30 (3D 4/3 nzt{:uso 28/~ g;.:\ g// }.}:1(-; u# ",2%; z;: 3:2 3y
EBC33 6/3 EL32  4/3 PEN4DD (U403 15/6 71-13Q4 /86D 4/8[83K.T uf12aT? - 9.f2 5 378
EBC4l s;s.EL:m 13’/- 8| psy-{Ud0d  10/6|VU120a 3/3|3Q00T  B/-|UCHE  B/9[6SLTOT 7/8{124T6 6[<TIU 18815788 1C/9
EBF80 /- EL38 24/8 PEN4VA  |UsOl  2B/-|VU3S(MU (334 F-18F6G  7/-[oSNTGT 7/9)12aU7 /013061 9799002 8/
EBF89 /- ELil  8/6 KT63 16/- 14/-{UABCS0 8/8/ 12/14) B/6[3V4 8/-l6FBM . [68Q7 8/-[12aX7  7/6|30F5 9/9 | 8004 b1
EBL21 22/-|EL42  9/6 KT8R 21/.'PEN25 #/6'UAF42 8/8iVUILL /34Dl 2/9'GF1  13/-/6UAGT 11/3112BA6  8/8'30FLI  9/3lsvon &+
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PRACTICAL WIRELESS
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1961

BENTLEY ACOUSTIC CORPORATION LTD.

33 CHALCOT ROAD, CHALK FARM, LONDON, N.W.I.

Telephone: PRIMROSE 9090

EXPRESS POSTAL SERVICE!

ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. TELEPHO:E AND
P.M.

TELEGRAM ORDERS FOR CASH ON DELIVERY SERVICE ACCEPTED UP TO 3.30
oz4 5/ 6F6G - 902 . 30PLI 1076 DF96  B/6 EF39  5/61HVR2A 6/- ILB20 18/7 |U4020 16T | XFGI  18!.
1A] 361 173 10CH 13- 30PLI3 1276 DF97  ¢/. EF40  IS/-|KF35 86| '™MIB 1216 UABCS0 9/-1 XFYI2 976
1AS §- 6F12 416 [0C2 266 35AS _21/3 DH63  6/6 EF4] 9/.[KL3S 86| I'™MI2  6/6 UAF42 9/6| XYF34 17/6
IA7GT 12/- 6FI3 1176 [0D2  12/- 35L6GT 9/6 DH76  S/-|EF42  10/6 'KLL32 24/7|FMI2M 676 UB4l  12/. XH(I.5) 66
1C5 1276 6Fl4 2616 IOFI  26/6 35W4  7/6 1:H77  T/-|EFSO(A) 7/~ KT2 5.0 PM14M 2113 | LIEC4I  8/6 | XSG(I.5) §&
ID6 1076 6FIS  15/3 10F9 1176 35Z3 10’6 DHIOI 28/6|FFSO(E) 5/- KT33C 10/.1FX4 1076 UBC8I 11/4| Y63 16
IG6 1776 6FI6 96 IOLD3  8'6 35Z4GT 6/- DHIO7 I13/11] HF54 5. KT36 29'10 PX25 59/8 UBFBO  9/-| Z63 16
IHSGT 1076 6F17  12/6 I0LDI] 35ZSGT 9/- CH32  12/- EF73 1006 (KT4l  12/6 TY3| 16'7 UBF8Y  916| Z66 1716
IL4 316 6F23 1074 15711 43 107. 2173 [F8O 6. KT44 1216 ©Y32 |1/6 UBL2l 23/3|Z77 44
ILD5  S/- 6F32 1073 IOPI3  15/-'50C5  10/- 6'6 [F8S 6/-{KT6I 1206 #780  7/6 UCCB4 14/7 .
ILN5 - 6F33 7' 10P 14 |9/3150coec 9/. FF86 10’6 KT63  7/- wyal 86| UCces 9/-| Transistors
1MHSGT 1016 6G6 676 12A6 3676 86 EFB9 KTé6 157 #Y82  7/.| LIFBO 16/7 | and diodes
iRG 6/6 6H6GT  3/- |2AC6 15/3 SOL6GT 976 916 LF9 1 416\KT88 24/. RY83  8/6 UCH2I 23/3[CGIC  7/6
154 9/- 615G §'- 12AD6 1713 53KU 1911 1716 LF92 416 'KTwWel 6/6 ¥Z30 19/11 UCH42 96| CG4E 776
I55 1. 616 56 12AE6 13/11 72 46 151- E[%7 1373 KTwe2 7/6 QP21 7!- UCH8I 9/6|CG6E 716
1T4 316 6J7G_ 61| 12AHT  8I-|77 8. 46/5 EF98  13/3|KTW63 6/6| QP25 1476 UCL8Z {I'6 | CGTE  7/6
1US 6/ 6J7GT 10'6| 12AHB 1276 78 66 7/-| EF 183 18/7‘KTZ4I 8| QSIS0/15 | UCL83 19/3|CGIOE 7/6
2P 26'6 6K7G_ 5/-[12ATs 776 89 9. 7/6|EFI184 18/7|KTZ63 716 106 | UF41 9/.| GD3, 4, 5,
2X2 476 6K7GT  6'-|12AT7 _ 6/- 83 15/. 8/6 EK32  8/6'L63 6/- | RI2 9-UF42  12!6| 6,8 4.
3A4 6/ 6K8GT 10'6]12AU6 23/3 85A2 15/ 7161EL32  5/. MH4(C) 7'-|Ri8 14/.| UFB0 1076 | OA70  4I-
3A5 106 6KBG /6 12AU7 6/6 ISOB2 15" EBOF  20/-EL33 1216 MHL4 = 76 | RI9 ~19/11| UF85  9l. | OA73 4l
387 1276 6K25 19/11112Av6 12'8 l6l 1076 EASO  2/-'EL34  I5/- | MHLD6 1276 | RK34  7/6| UF86 17/11|OA79  4I-
3D6 5/- 6L I 23/3[12AX7 7/6|185BT 33/2|EABC80 9/-|EL38  26/6 |ML4 865130 2276 |UF89  9/-|OABI 4l
3Q4 76 6L6G  B/-1|2BA6  8!-1[85BTA 33/2,EACYI 476 EL4I 9/.|MS4B 2313 | SP4(7) 14/6|UL4l  9'-1 OAB6  6!-
3QSGT 9/6/6L6éM  976|12BE6  97-'304 10/6 EAF42  9/-(EL42 1076 [MUI12/14 8/- | SP4i 36| UL44  26/6| OA91  5I-
354 -[6L7GT  7/6 12BH7 21'3)30S 10/6|EB34  216|EL8I 1276 |N37  23/3|SP42 1216 | UL46 1416 | OA95  5l-
3v4 7'66L18 13| [2E|  307.'807 7/6|EB4l  B/6[ELB3 19711 |N78 19711 | SPél 316 | ULB4  B/6| OA2I0 25I-
SR4GY 17/6/6L19  23/3|12J5GT 476,956 31-1EBS| 4/-|ELB4 776 [NI08 23/3[SU25 2676 UM4  17/3| OA21| 40/
SU4G 676 6LD3  8/6 |2)7GT 9/6/1821  16/7|EBC3  23/3[EL8S 13/11|N308 207 | SUSI 9/.| UMBO 15/3| OCI6 54!
SV4G 10/ 6LD20 15711 12K5 {7/1115763  12/6'EBC33  5/-,EL86  I7/3|N339  15/-| T4l 9l-| URIC 18/7|OCI9 54
SY3GT 66 6N7 8'.[12KIGT 5617475  7/6 EBC4l 86 EL9I 50.|P6| 316 | TDD4 1276 UUs 1911 OC23  87/-
§73 1276 6P25 1276/ 12KBGT 14/-|9002  §/6|EBC8I  8'.|EL9S 1076 |PABCBO TH4l 26/6|UU7 167/ OC26 44l.
574G 9/-|6P28  26/6|[2Q7GT 5'-| AC/PEN EBFBO  9/-]EM34 976 13711 | TH233 33/2|UU8B 26’6 | OC28 25!-
6A7  10'6/6Q7G  6/6{125A7 8/6] S5-pin 23/3/EBF83 I3/11{EM7I 23/3|PCC84 8/.| TH2321 20/-| UU9  7/6| OC35 48/.
6ABG  9/-'6Q7GT 11/-1125C7  8/6] 7-pin I5/-[EBFB9  976/EMBO  9/- [PCCB5 9/6|TP22 ,15/-1 UYIN 18/7|OC44 26!-
6AB8  9/- 6R7G  10/.]125G7  7/-|AC2PEN/ |EBL2l 23/3 EM8I  9/./PCC88 1i8/-|TP25 ~15..1UY2l 13/11|OC45 23/
6AC7 4/ 6SATGT 8/6]125H7 8/6] DD 12/6]EBL3I 23/3 EM84 1076 |PCC89 11/6|TP2620 33/2|UY4l  7/6| OCe5 22/6
6AGS5  5/6 65C7  7/6!125)7  B/6|AC6PEN 7/6 EC52  S/6|EN3|  37/./PCFB0  8/-| TYB6F 13/3|UY85 7./ OCé6 25/-
6AKS - 6SGTGT 8/-|125K7  6/-|AC TP 33/2|EC54  6/-|EYSI 9. [PCF82 1076 UI2/14 8/6|VMS4B 15/-| OC70 14/-
6ALS  4/- 6SH7GT 8/-{125Q7 11/6'ATP4  S/.|EC70 12/6|EY83 16/7 [PCF86 15/-|Ul6  10/-[VP2  12/6|OC7I 14I-
6AM6 46 6SI7GT  8/-1|2SR7 86 AZI  18/7)EC92  13/3EY84  14/-[PCL82 10/. um/zo ala VP4 15/-1 OC72  17I-
6AQS  7/616SK7GT 6/-|12Y4 10161AZ31 10/.)ECC32 S5/6/EYB6  9/-[PCLB3 106 | U22 VP2B  14/6| OC73  20/-
6AT6  T/- 65L7GT 6/6]1457 27/10|AZ4l 13/11|ECC33 8/6{EZ35  6/-[PCLB4 12/6] U24 29110 VP4B 2373 OC75 15/-
6AU6  10/- 6SN7GT 576! 18 23/3B36 I1s/.'ECC34 24/7|EZ40  7/-|PCL85 16/7|U25 17711 |VPI3C 7/-|OC76 15/.
6AV6  12/8 6SQ7GT 9'-|19AQS '10/6|BL63 - 7/6|ECC35 8/6/EZ4I 7. [PENA4 1276 |U26  10-| VP23 6/6| OC77 2I!-
6B8GT  5/- 6557GT 8'-{19HI  10/-|CI 12/6|ECC40 23/3{EZ80  7/. |PENB4 26/6 | U3l 96| VP4l 6-|OC78  17/-
6BA6  7'6 6U4GT 12/6120D1 15/3 CIC  12/6/ECC8] 6/-|EZ8I _7/-|PEN4DD U33 266 VRi05S 8/-| OC78D 17/-
6BE6  6.'6USG  7'6 20F2  26/6|/CBLI 26/6|ECC82 6/6|FC2A 24'7 26/6|U35 266 | VRISO 7/6|OC8 18-
6BG6G 23/3|6U7G 876 20L1  26/6/CBL3| 23/3|ECC83 7/6 FC4 15/-|PEN2S  476|U37 26’6 VT6lA 5/.| OCI70 35!-
6BH6  B/-|6V6G  7I- 20P| 266/ CCH35 23/3|ECC84 9/-|FCI3  26/6 |PEN40DD | U43 9/-| VTS0l  57-| OC200 54/-
6Bl6 6/-|6V6GTG B/-|20P3  23/3|CKS06 6/6 ECCBS 876/ FCI3C 26/6 257 | U4S 9.1 w6IM 2676 QC203 58!-
6BQ7A 15/-16X4 SI-|20P4  26/6/CL33 19/3|ECC88 18/-|FW4/500 876 |PEN44 26/6 | U0 46 W76 56| TJI 40/-
6BR7  I5/.|6X5GT 6/-|20P5 2373 CV63 1076|ECC9]  5/6({FV4,800 8/6 |[REN45 1976 | US2 676 W8IM 6. | TI2 451,
6BS7  25/-|6 30L2 10/-'25A6G 1076 CY!  I8/7|ECFBO0 1016/GZ30  9/- |[PEN4SDD |US4 19/11 wlo7 18/7|TJ3 50/.
6BW6  B/6|7A7  12/6 25L6GT 10/-|CY3l  16/7|ECF82 10/6(GZ32 10/- 266 | U76 6= W729 19711 |TPI 40/.
6BW7  6/-7B6  21/3]25Y5G 19/-1DI 31-|[ECH3 26/6|/GZ33 1911 |[PEN46 716 | U78 Si. W14M 247 |TP2 40
6BX6  6/-1787 8/6'25Z4G  9/6/DI5  1076(ECH2I 23/3/GZ34 14/-|PEN38323/3)UI07 16/7 X4l 157 | TS} 10/.
6C4 51- 7CS 8/- 25Z5 916/ D63 SI.IECH3S 6/6|H63  12/6|PEN453DD |UI9I 1677 X61(C) 1216 | TS2 1216
6CSG 66 7C6 8- 10/-| D77 4.|[ECH42  9/-| HABCS80 3312/U201 1617 X6IM 26/6|TS3 15,
6C6 66/7D6  1076/275U 19711/ DAC32 1076 ECH8I  9'- 136 | PEN/DD U251 14/- %&3 9/-|TS4 24l
6C9  13/6|7H7 8- 28D7  7'-|DAF91  6/-|[ECHB313/11|HL2 7/6| 4020 33/2|'U281 1911 X65  12/6| xAI0| 23l
6CI0  9/-17R7  12/6:30C| 8/-|DAF96 B8/6 ECL8O  9/.|HL23DD 7/6 [PL33  19/3| U282 2217 Xé6  12/6| XA|02 26N
6CD6G 366|757 916! 30F5 6!-|DD41 13/11|ECL82 1076 HL4IDD PL36  12/-|U30l 23/3 X76M 14/-| ¥Al03 I5/-
6CH6  9-17v7 876 30FL1 }0'-|DET25 7/6/ECL83 1973 1973|PL38  26/6| U329 14/~ X78  23/3| ¥A104 I8/.
6D3  19/11/7Y4 7/6{30L1 8/-|DF33  10/6/EF9 2373/ HL42DD PL8I 1076 | U339 16/7 X79  23/3 xB|02 10/-
6D6 6/6/8D2 3/6/30L15 1176 DF66  15/- EF22  14l- 19/3{PL82  7/6| U403 167 X101 33/2|xBi03 14/-
6ES 12/68D3 4'6|30p4  127-|DF70  15/-|EF36 41| HN309 24/7|PL83 9/.1 U404  B/6 XI09 17/3| xBI04 IO/
6F | 2i6l9Bwe 1513130p12  716'DFI 3tslEF37a  slHVR2 20r-lples4 1wl Usol 29710 XD(1.5) /6! xClol 16/
ALL GOODS OFFERED ARE NEW AND COVERED BY THE MAKER'S GUARANTEE. VALVES INDIVIDUALLY
BOXED. WE DO NOT STOCK USED 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-1  5/3 | 14A86 1776 | 14Bi30 357. | 14RA 1-2-8-3 21/« | I8RA I-I-16-1 6/6
Double-pole Switch. 4/6 each. IDRM2B 156 | RM-2 716 | [4A97 25/- | 14B261 te | (FC31) (FC116)
10K 25K 50K 100K |DRM3B I5/6 | RM-3 79| [4A100 27/- | 14RA 1-2-8-2 17/6 | 16RD 2-2-8-1 12/~ | I8RA I-2-8-1 Il
}LW7 217. | RM-4 14/ | 14A124 28/- | (FCIOI) I6RE 2-1-8-1 86 | I8RD 2-2-8-1 15/.
4mg $mg | meg. 2meg. RM-0 7/1{ RM-5 1976 | 14A163 38/ | 16RC I-I-16-1 86 | 18RA I-1-8-} 4/6| (FC124)
JUST OUT. MIDGET SILICON RECTIFIERS. OUTPUT 120 VOLTS AT } AMP. TwWO IN SERIES GIVE 240 VOLTS
AT } AMP, NO LARGER THAN A RESISTOR. 106 EACH.

Standard Can ELECTROLYTIC CONDENSERS Wire-ended tubular 8 x 8 mid., 450 v. 3.
16 x8 x 8 mfd., 500 v. 4/~ | 60 x 250 mfd., 275 v, 916 | 500 1 o7c a 8mid., 450 v 19 | 16 x 16 mfd., 450 v, 4/.
32x32mfd., 450v., 5/9 | 100x400 mfd., 275v. 126 mid., 275 v. = | 16 mfd., 450 v. 219 | 32x32mfd. 350v. 4.
64 x 120 mfd., 350 v. 8/3 | 100 mfd., 275 v. 3'- | 100x200 mfd., 275 v. 96 | 32 mid., 450 v. 319 | 8xI6mfd. 450v. 3/9

I’ost/Packmg Charge éd.

per Item Orders over £3 post free,

C.0.D. 2/6 extra.

Any parce! insured agalnst damage in transit for only éd. extra. Shop Hours 8.30-5.30. Early Closing Saturday.

www.americanradiohistorv.com
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BUILD

IT YOURSELF!
THE FAMOUS COSSOR

Traveller’s Friend) Transistorised

£7.19.6 POCKET
b &r 3  RECEIVER

n lcatherette case

This set can be built tor £7.19.6. Size 6 x 3¢ x 1}in. Weight
7 oz. This set covers medium waveband 190/500 metres
intermediate frequency. 470 kc/s using 4 transistors (Ediswan)
and 2 diodes on a printed circuit board, plus a 2}in. moving
coil speaker. Instruction book with point to poini wiring
diagram, 2/6 cach. Batteries, PP4 (Ever Ready) 2/- euch.

LABGEAR OUTPUT METER
£2.19.6 Sopmieg

At last a Meter at the right price for
the home constructor. An accurate
Audio Power QOuiput Meter. Two
ranges 25mW to 1W and 1W to 10W.
Accuracy 5% matched for 3, 15
600 ohms with inst. and tech. data.
New 3-in. 0-1mA meter.

NOT GOVERNMENT SURPLUS

FERGUSON VHF/FM TUNER

This F.M. adaptor is completely seif- Oreatly Reduced
contained and can be fitted to any A.C. £ I 3

mains radiogram or radio with P.U.
sockets. Valves 2-EF80’s, ECF80. Inputs P. & P. 2/-

200-250v. A.C. range 80-98 Mc/s. LIST PRICE 18 gns.

YOUR EXISTING RADIOGRAM OR RECORD
PLAYER CHANGED TO STEREO BY OUR
STEREO ADAPTOR

Tech, Data 2 valves EF80 and FL84.
£2.19.6

Switch control for Stereo and Mono

Dual volume and tone control. Qutput

3 ohms, suitable for use with Acos GC/71,

GP/73 and Garrard GC/10. Complete P. & P. 2/6
This wonderful instrument

can be used as a baby alarm
or inter-speaker system for
home or office. One control
unit complete with one slave.
attractive tygan grill and
handsome natural finish
wood cabinets. Extra slaves
may be obtained.

with wiring diagram.

CARTRIDGES
Collaro Studio O 18- OURBERICGE
Coltaro Studio P 18/- £7 l 9 6
B.S.R. 18/- % *
P. & P. 3/6

REGORD CHANGERS SPEAKERS
B.S.R. UAS comp. 3}in. SPEAKER 17/6
with latest *“*ful-fi>® A :
Qartrldee . £6.19.6 Sin. SPEAKER 15/-
Stereo .. -. £7.19.6 | 64in. SPEAKER 16/6
Collaro  Conquest, N ,
4-speed auto. .. £7.19.6 | 8in. SPEAKER .
Garrard RC 120, 6 x 4in. SPEAKER.. 15/-
4-speed auto. ’ 9 gns. . :
Collaro Junior. 4- 8 x Sin. SPEAKER.. 19/6
speed Single Play 10 x 6in. SPEAKER  25/-
Comp. with Arm A
and P.U. .. .. £3.15.0 | 12in. SPEAKER 32/6

P. & P. 3/6 P. & P, 2/6

“SUPER-THREE”
Transistor Pocket Radio
Printed circuit technique using Kit of Parts

2 Surtace Barrier type tran- Complete
i sistors, one A.F. Trans and one
Diode. Ferrite aerial, fully
tunable on LW and MW, Uses 39/6
2 Ui6 1} volt batteries. And
. easily assembled by the be- P. & P. 1/6

ginner.

NEW POCKET MULTIMETER

A must for all home constructors. Basic
movement 300wA. Sensitivity 1,000/V.
A.C. and D.C. Ranges 10-50-250-500-
1,000V. D.C. and A.C. 1-100-500mA.
D.C. 2K/200K ohms. Accuracy : 3%
FSD and D.C. 5% FSD and A.C. 10%
on. Resistance scalv: Dimensions 5} x
34 x 2iin. Complete with test leads,

prods and 1.5V cell. 79/6

P. &P. 2/-

MODERNISE YOUR GUITAR

[ With Our New Guitar Pick
A truly precision made
instrument complete
with lead and jack plug

ready to plug in 10 your
existing amplifier.

unrepeatable
bargzun 3 9 6

TAPE RECORDERS
THE “VOGUE”

Another_fine recorder tantastically cheap. It also uses the
tfamous Collaro Studio 3-speed tape deck. Separate inputs for

29 gns microphone and gram. recording tone

control for replay. Output 3 watts,
Complete with microphone, reel of tape
21/- P. & P.& Ins. and spare spool.
RECORDING TAPE OFFER
FAMOUS MAKE P.V.C. BASE ON PLASTIC SPOOL

18001t on 7in. spool .. 32/6 lZOQﬁ on 7in. spool .. 21/=
1200ft on 5§in. spool 22/6 850tt on 5§1n spool . 16/6

THE LATEST MINIATURE EARPHONE
FOR TRANSISTOR RAD!OS

This lightweight superbly made instru-
ment enables you to listen in to your
radio wherever you are, ideal for all
forms of travel, etc. Provides excellent
reproduction and can be worn without
any discomfort, complete with trans-
parent earpiece, 3ft. of fine tlex, piug

and socket.
|0[ Usua] pnce £1.1.0
1-.

Crystal earpiece as illus. High Imp
Magnetic ., w s Low Imp.

SUB-MINIATURE TRANSISTOR PARTS
We can now supply all sub-miniature parts for the home

constructor—transformers. coils, condensers, resistors—from
our large stock of component parts.

P §

SEND S.A.E. FOR FREE PRICE LIST
OR PAY US A PERSONAL CALL

WIRECOMP ELECTRONICS

378 HARROW ROAD, LONDON, wW.9
TEL: CUNNINGHAM 9530

Hours of business: 9 am. to 6 p.m. Open all day
Saturday. Opposite Paddington General Hospital,
Buses 18B and 36 pass the door.

www americanradiohistorv com
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18/6,
600ft. on &in. spool,
13/

9.
200ft. on 3%in. spool,
513

COLLARO JUNIOR |
Single 4-speed Record
Player Unit in cream,
complete with pick-up
fitted turnover  cart-
ridge. Special Price 75/-
each. Post 3/6.

CATALOGUE

Qur 1961 Catalogue
is now available.
Please send /- in

stamps for your copy.
Trade catalogue also
available. Please at-
tach your business
letter heading.

| 2 Bank 60pF Trimmer

output :

2 amp, 7=
3 amp. 10/
4 amp. 1274
S amp. .. ok 146
Practical Wireless
6 Transistor Superhet

Osmore Dualwave
Ferrite Rod Aerial 10/-
Translstor Oscillator
Coil and I.F. Trans-
formers 22/6.

Repanco Transformer
TTY 1276,

Repanco Transformer
TTI0 12/6.

J.8. Condenser with
internal Screen and
Tapped Spindle 976.

1710,

Printed Circuit Vers

stock. Complete Kit
shopping list,

Coil Set {Osc. and 3
Driver Transformer
Qutput Transforme
Ferrite Rod Aerial
Printed Circuits ...
00 Gang Condenser

Switch...
Hardware Kit
Transistors (set of
diode GD9) ...
Speaker
Case

Trimmers (2)

Superhet. All components available from

point
diagram, fully illustrated, 176.

Volume Control V.C.

Complete Kit of Condensers
Complete Set of Resistances

All above components are b
are fully guaranteed

ion of the PW Pocket

£9.15.0. Full detailed
to point wiring
2216
176
1016
10/
91
-

LLF.T.s).

r

[3

speaker 26/8.
Diode OAS8I 4/-.

Send for our Detailed
Price List
T.S.L. Subminiature
Components
Solid Dilectric Tuning
Condenser Type PYC-2M
Capacity Aerial 196pF
OSC 87pF, size | x 1 x

$in., 1716 each.

I.F. Transformers. set of
3 and Oscillator coil, size
of each %in. x &in. x
4in. high, pes set 21/.,

Driver Transformer type |

TR I190/EIP: ratio 2 : |
+1, size § x £ x $in., 6/3
each.

Queput Transformer
type TR 190/EIE, ratio
5.3 to |, Primary Impe-
dance 240 ohms. Secon-
dary
Qutput

i x %in., 6/3 each. |

TSL-Lorenz Loud-
speakers, 23in. diameter

speaker designed for
miniature receivers,
4/500 mW, impedance

10 ohms, Freq. response
120-14,500 ¢/s., price 25/«
‘Efstone Multi-Ratio
Qutput Transformer,
10 watts, 23/,

Westinghouse LW9 Rec-
tifier, 250v, 250mA, 1976,

R BCI | 5/6 each. Garrard ' TA Mk.lt,
VB Stentorian HF | TEC Viscanol Cond.| Single Player, £8.10.0,
BSR'Mcnarch UAS. Rec- 0.00}) ?OkV, 10/-. TSL  Crystal Su?(
ord Changer. £6.19.6. Pctentuometer .SPS for | Microphone MX3, 45/, .
SeecabiCeanriing English  Electric T40, | Geloso 9010 Telephone
Tape 150/18, 7in. spool, etc., 1376, Adaptor, 45/.,
805> TERMS: Cash with order or
C.0.D. Postage and Packing
l-——/WW——lI——MNV‘—'“— charges extra; as foliows: Orders
value 10/- add 1/-; 20/- add 1/6;
40/- add 2/-; £5 add 3/- unless
103 LEEDS TERRAGE otherwise stated. Minimum
C.0.D. free and postage 3/-,
WINTOUN STREET For full terms of business see

LEEDS 7

phones, 4000 ohms, 1376,
Repanco FS3 Ferrite
Slab Aerial, 7/6.
M’ulticore Savbit Solder,
51,

Hentey Solon tnstru-
ment lron, Model 625
24/.,

1.B. “O" Gang Conden-
ser, 365pF, | gang, 776.
Belling Lee Diplexer,
L1338, 11/,

Qutput Transformer,
5000/3 ohms, 60mA, 5/9.
10in. Elac Loud-

speakers, 25/,
Collaro Conquest with
Studio Pick-up, £6.19.6.

Acos Crystal Stick
Mic. 39/1, £1.13.6.
Deccamatic Amplifier

with speaker, 85/-.

|

Bib Recording Tape |

Splicer, 18/6.
Mullard Circuit for Audio
Amplifiers. 8/6.

TRF Kit Complete
£5.10.0.
Line Output Transfor-

mer for Pye ¥4, etc. 55/2.
Repanco DRR2 Dual

Range Coil, with re-
action, 4/-.
J.B. SL8 Spin Wheel

Drive Assembly. 2776.

J.B. Solid Dielectric
Conds,, 0.005, 4/6 ea.
lon Traps, Type ITé, IT9,

1
|

|
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: \\ / FOR VALVES AND SPARES FROM STOCK - RETURN POST
N \ / EL84 9/- | PCF82 14/6 | UBF80  9/- | S5 676 | 6C5GT  6/6 | 6V6G 6/~ | 12SK7 6/
N (B [ EL91 416 | PCLE2 1l76 | UCCB4 1001 | T3 56 | 6C6 5. | 6V6GT /9| i25L7 8l
ALPHA EM34 916 | PCLB3 13/6 | UCCB5 96 | DS 5/. | 6D6 5/. | 6X4 716 | 125M7GT
W EM80 916 | PL36 1476 | UCHA42 916 | 3Q4 716 | 6CH6 8/6 | 6X5G 71 10/~
— N EMS8I 1076 | PL8I 1- | UCHSI 976 | 3QS5GT 976 | 6F6G 7. | 6XS5GT 7/-| 15D2 7'9
/ | \ EYSI 96 | PLB2 8/6 | UCLB2 116 | 354 76 | 6F6M 716 | 6/30L2 1216 | 25A6 9=
/ \ EY86 10/. | PL83 9/6 | UCLB3 1376 | 3v4 8/. l &F | 14/- | 7B6 1076 | 26L6GT 10/-
EZ40 7/6 | PX25 12/6 | UF35 9/~ | 4DI 3/- | 6FIS 14/- | 787 8/6 | 25Y5 5'9
ATT ol ECFST 1076 | €241 76 | PYBO 76 | UF89  9/- | SR4GY 8/6 | 6)5GT 51| 7CS 8| 2524 916
‘AZ3l  lo/. | ECH42 96 | EZ80  7- | PY8I  8/6 | UL4l 9. | 5U4G 6/~ | 6JSM 676 | 7C6 8/- | 2575 8.
DAF96 8. | ECH8| 9. | EZ8I 7. | PY82 - | UL84 9. | Sv4 116 | 616 516 | 7H7 8/- | 2526 10/
DFSe . 8/~ | ECLBO 96 | FW4/500 PY83  8/6 | UUs  10/- | 5Y3G 8. | 6JIG &6 | 757 976 | 30FLI 1076
DKss 8- | ECL82 1076 10/- | PEN4VA UYIN 126 | 5Y3GT 776 | 6K7G 4/ | 74 8/6 | 30L15 23/3
DL96 8- | EF4l  9l6 | GZ32 1116, 10/- | UY4l 76 | 524G 9/~ | 6K7M  6&/9 | 10FI 1276 | 30P4 15/
DM70 776 | EFSO | HL23DD 8/6’| PEN2S 611 | UYSS 71 | 6A7 10/- | 6K8G 616 | 10PI3 2313 | 30PI2 1276
EABC80 9/- | EFS0SYL 7/- | HL42DD PEN4S 10/ | VP23  6/6 | 6ABG  9/- | 6K7GT 5/9 | 12A6  5/.| 30PLI 12/6
EAF42 976 | EF80 3 10/- | PEN46  7/. | YR105/308/- | 6AKS 5/- ‘ 6K8GT 10/- | 12AH8 [2/.| 35L6GT 10/«
EBSI 46 | EF8S 7. | KT2 SI. | PEN220A 4/ | VRI50/307/6 | 6ALS 41~ | 6L6G 8/ | [2AT7 716 | 3524GT &I-
EBC33 619 | EFds 1276 | KT33C 8/6 | PENA4 12/6 | VU39 (MU | 6AM5  7/6 |16L6M 916 | 12AU7 8/ | 35Z5GT 9/
EBC4] B/9 | EF89 8l9 | KT&l 1376 | TP25 197 12/14) 8/9 | 6AI1M6 4/. | 6L18 1176 | 12AX7  8/-| 42 8/
EBFBO 979 | EF9I 519 | KTwel 6/6 | UI0 96 1 Yé3 76 | 6AQS 76 | 6N7GT 716 | 12BAé  §/- | 50L6GT 8/6
EBFB9 96 | EF9I(BVA) ‘ MX40 1276 | U25 1316 | IA7GT 12/6 | 6AT6 876 | 6Q7G  7'6 | 12BE6 9. | 75 1076
Eccsl 8. | s IN7s e w2s 107- | 1C2 1176 | 6BA6  7'6 | 6Q7GT 9/6 | 12C8  7/-| 80 8/6
ECC82 7/6 | EF92 6. | ©z4  5/6 | USO 8- | ICSGT 12/6 | 6BE6 716 | 65K7  &/- | 12)7GT 1016 | 142BT 376
ECC83 9. | Ex32  Ti- | P6l 36 | UABCSO 9/- | IHSGT  9!- | 6BH6  9/- | 65L7GT 8I- | i2K7GT 6/6 | 210DDT 4/6
ECC84 10/- | EL32 46 | PCC84 B/6 | UAF42 976 | IN5 1076 | 6Bl6 9/ | 6SNIGT 716 12K8GT13/6 | 210VPT 376
ECCas 96 | EL33 14/ | PCC85 1176 | UBC4l 876 | IRS 706 | 6BW6 97~ | 65Q7 913 | 12K8M I3/
ECF80 12/- | EL4I 9r- | PCFB0  8/9 | UBCBI 1174 | IS4 » 1016 | 6C4 a6 | 6UIGT 127. | 12Q7GT 616
Best Quality Record- METAL RECTIFIERS | Ardente volume con- | “Wireless YYorld" Radio | Erie 6 and 10 watt
ing Tape Alpha range ol Guaran- | trol with switch 1074, | Valve Data Book, §/-. wirewound Resistors,
1,200f¢. on 7in. spool, | teed Bridge Rectifiers,| Ardente wavechange Taylor Model [27TA | 2/-ea.
2141-, ‘suitab|e for  Battery | switch, 3 position 3/9. | Multi-Meter, £10.0.0. Semi-airspaced Co-axial
850ft. on S5iin. spool, | Chargers & and 8 volt| Celestion 24in. 3 ohms | High Resistance Head- | Cable, éd. yd.

Signal Lamp Fittings,
Red, Green & Amber,
2/3 each.

3-way line cord. 0.2A,
100 ohms per ft., 119 yd.
Dropper Resistors for
Ultra Twin 50, 5/3 ea.
TV Electrolytic 100-200
mfd., 275v., 716 each.
Car Radio Aerial (tele-
scopic), 39/6 each.
lgranic type P50 Jack
Plugs, 2/9 each.
Osmore Ferrite Rod,
L & M wave, 12/9 each.
Repanco TT9 Interstage
Transformer, 1276,
Piiniature L.F. Trans-
formers, 465Kc/s, 9/- p.
Low Resistance Head-
phanes, 120 ohms, 746 pr.
Plastic Speaker Cabi-
nets for Sin. wunit,
white, 15/-,

Acos Mic 40, with folding
stand, 1976 each.
Pick-up Matching
Trans, BSR AF333, 36/.
Collaro Mark [V Tape
Transcriptor, £17.19.6.
Celestion 24in. square
Loudspeaker, 26/8.
Rectifier RM4, 250v,
275mA, 1816,
Microphone Transfor-
mer 100.! ratio, 12/-.
Elac 8 x 5in. Loudspeaker
2576,

Personal

Shoppers
p.m. Mon. to Friday; Saturday
10a.m, to | p.m.

inside cover of our catalogue.

9 a.m. to
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- 3-TRANSISTOR POCKET RADIO with MINIATURE SPEAKER, FERRITE
ROD. PRINTED CIRCUIT and GERMANIUM DIODE. The only 3 transistor
radlo available at the price. Build it in 1 evening! Tunable over M/L
waves. Complete with easy-to-foliow imstructions and all components (less
batteries obtainable anywhere 10d.). 22/6, P. & P. 1/6. (All parts available
eeparately). -
3-TRANSISTOR SUPER POCKET RADIO with MINIATURE SPEAKER. Plus
Germaviuta Diode and Printed Cireuit. Bize 8t x 4 x {in. Ferrite Rod
Aeriai. Two Surface Barrier Translstors and one Audlo. Tunable over
medium and long waves. To build yourself 39/, P. & P. 1/6. Circult
diagram 1/6, free with kit. All parts of items 1 and 2 sold separately.
DOUBLE BEAM “SCOPE" for D.C, and A.C. APPLICATIONS. A high
¥ain, extremely stable differential Y-umplifier (30 mV/C.M.). Provide ample
scpsitlvity with A.C. or D.C. inputa. Especialily suitable for mearurements of
transistor operating conditions where muintenance of D.C. levels ix of para-
mount importance. Push-pulli X lifier; Fly-back supp ; Interpal
Time-base Scan Waveform avallable for external use; pulee output avalinble
. for checking TV line O/P Trausiormers, etc. Provislon for external—I1/P
BY POST - and CRT Brightness Modulation. A.C. maijres 200/250 v. £19.18.0, P. & P.
- - 7/6 or 50/~ deposit plus P. & P. 776 and 12 monthly payments of 33/4,
e - o FULL 12 MONTHS8' GUARANTEE INCLUDING VALVES and TURE.
WILL RECEIVE 4. A.C/D.C. POCKET MULTI-METER KIT. 2in. moving coil meter, reals
- LIYE - e g calibruted in A.C./D.C. volts, ohms and milliamps. Voltage range A.C./D.C.
0-50, 0-100, 0-250, 0-500. Miiliamps 0~10, 0-100. Ohms range 0-10,000-
Front panel, range switch, wirewousd pot (for ohme zero setting), toxgle
switch, resistor and rectifier. 19/6, P. & P. 1/6. Wiring diagram 1/-, free
with kit.
. CHANNEL TUNER. Will tune to all Band I and Band 111 stations. Complete
with P.C.C.84 and P.C.F.80 valves (in scries) I.F. 16-19 or 33-38, Can be
i as an aerial converter (instructions supplied). 32/6, plus 3/6 P. & P.
HEATER TRANSFORMER to suit above, 200-250 v., 6/-, plus 1/8 P. & P.
MAINS TRANSFORMERS. All with “apped primaries, 200-250 volts. 0-160,
180, 200 v., 60 mA, 6.3 v. 2 amps, I0/6. 280-0-280 80 mA, 6.3 v. 2 amp,
6.3 v. 1 awmp, 10/6. 350-0-350 v., 70 mA, 6.3 v. 1 amp, 6,3 v. £ awp, 10/6.
250-250 v. 70 mA, 6.3 v, 2 amp, 10/ P. & P. 3/-.

©

&

o

g

EASY TERMS

AVAILABLE 7. WOLSEY 3-ELEMENT FOLDED DIPOLE. 1.T.V. Aerial less mounting
bracket for external use, complete with 12 yde. of coaxial cable, 15/~,
P. & P. 3/8.

EXCEPTING 8. CYLDON TURRET TELETUNERS 1 F 34/38 Mc/s. Brand new complete with
biseuit for channels 2, 4, 8 and 9. Less valves, 10/-, P. & P. 2/6. Palr of

:na)bs to :qu' g{zﬂ T(Vulvee required P.C.C. 84 & P.C.F. 8D), 3 0

o 9. SIGNAL GENERATORS, Cash £6.19.6 or 25/- deposit and 6 monthly
AUTO CHANGES vaywents of 21/6, P. & P. 5/-. Cowerage 160 ke/s to 100 Mc/s on funda-
mentals and 100 Mc/s to 200 Mc/s on hanoonics. Case 10 x 6} x S¢in.

Three miniature valves and Metal Rectifier. A.C. mains 200/250 v. Inter-

Lal modulation of 400 c.p.s. to a depth of 30 per cent; Modulnted or

unmolulated R.F. oatput continuously variable 100 mllivolts. C.W.

and mod. switch, vanable A.F. output. Magic eye as output indicator.

Accuracy 4 2 per cent.

SIGNAL GENERATORS. Cash £4.19.6 or 25/- deposit and 4 monthly

payments of £1/6, P. & P. 5/~. Coverage 120 kc/s Lo 84 Mc/s. Case

10 x 6} x 4§In. Size of scale 64 x 34in. 2 valves and rectifier. A.C. mains

230-250 v. Internal modulation of 400 c.p.s. to a depth of 30 per cent,
d or ted R.F. output y variable 100 millivolts.

C.W. and mod. ewitch variable A.F. output aud moving coil output meter.

Accuracy 4 2 per cent.

BATTERY RECORD PLAYER AND AMPLIFIER. 45 r.pm “Starr”

motor “Acos” crystal pick-up, 3 transistor push-pull amplifier compiete

with transistors. OQutput 500 milliwatts, 49/6, P. & P. 3/6.

J2. 8-WATT PUSH-PULL AMPLIFIER COMPLETE WITH CRYSTAL MIEE
AND 8in. LOUDSPEAEER. A.C. mains 200-250 v. 8ize 10} x 6} x 2}in.
Guv‘lveu. H.F. pen.{, < triodes, (21' output pens und'mtlﬂer. For use with =
all makes and type of pick-up nnd mike. Negutive feed back. Two inputs, 5
mike and gram. and controls for xame. Separate controls for Bass and il G“ARANTEED
Treble lift.  Response dat from 40 cycles to 15 kes, + 2 db; 4 db down to T - "

20 kefo. Qutput 8 watte at 5 per cent total distortion. Nolse level 0 db down , (1] ; S
all hum. OQutput traneformer tapped for 3 and 15 ohme speech coils. For
us= with 8td. or L.P. records, musical {nstruments such as guitars, etc. MoNEY
£4.10.6, P. & P. 7/6 or 20/ deposit plus P. & P. 7/6 and 4 monthiy 9
sk

1

e

1

=

payments of 23/-,

13. B.8.R. MONARCH UAS WITH FUL-FI HEAD. 4- speed, plays 10 records,
12in., 10in., or 7in. at 16, 33, 45 or 78 r.p.m. Intermixes 7in., 10in. and
12in. records of the same speed. Has manual play position: colour, brown.
Dimeuslons: 12§ x 10iln. Bpace required above baseboard 4iin., below
baseboard 2¢in. Fitted with Ful-Fl turnover crystal head. £6.19.6, P. & P. §/-
With Stereo Head £7.19.8, P. & P. 5/-.

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

ing moving coll meter. I metal case size 4} x 31 x 1}in. Bcale marked in

galn and leakage. 18/6, P. & P. 2/6.

PUSH-PULL OUTPUT STAGE Inclusive of transistors with input and

oulput tinnsformers to match 3 ohs epeech coll, suitable for use with the

PQCKET RADIO. K& of parts, including transistors. 19/6 P. & P. 1/,

Wiring diagram 1/6, fres with kit.

PORTABLE AMPLIFIER. Oun printed circuit for A.C. Maine 200250 v.

Bize 4 x 3in, with wne and volume control, Valves: ECLS2 and EZ80.

3976, P. & P. 2/6.

15

18.

=3

238 HIGH STREET, ACTON,

LONDON, W.ai.
(Actop) LTD.. . .| ALL ENQUIRIES S.AE.
2% - i GOODS NOT DISPATCHED OUTSIDE U.K.

RADIO & T.V. COMPONENTS
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LOW PRICES ¥ PICTORIAL STEP-BY-STEP PLANS

THE NEW “LISBON” TRANSISTOR SET
Bulld the minlsture I9,6

bighly sensitlve

“LISBON™ deslgm Thls

Is a pocket 2-gtape transgistor set not
wuch larger that a matchbox. Extel-
lewt  clear rm,epunn covertng  all
medlum  waves and working for
months und wonths off a tiny 1§ or 3
volt battery costing vaniy 3id. A very
siuple set set bulld aud an excellent
introduction to trausistor elrcuitry.
Evervthing cau be supplied down to
the iast nut and bolt locluding
SIMPLE AS A.B.C. PICTORIAL
STEP-2Y-3TEP PLANS FOR ONLY
19/8. pius pust and packing 1M,
(C.0.D. 2/ extry). Party  sold
separately, priced parts list 1f-.

OUR NOVEL WRIST RADIO
Our englneers have de- 22,6

signed thly novel Wrist
Sl2¢ only 1§ x 1 x

Radio uslng lutest tran-
sistor technbijues.

fiu. “Featherweigt™ yet glves clear,
erisp  reception over all medinm
waves. Tiny buattery lasts nths
snd months custing only 4d. No snags
—anyune can bulll it ia a0 hour or
two using our SIMPLE AS A.B.C.
PICTORIAL STEP-BY-STEP PLANS.
Al parts can be supplied iocluding
case aud strap FOR ONLY 22/6. pius
post apd packing 1ig (C.O.D. 2-
extra). Parts sold separately, priced
purts list /-

THE NEW “FLORIDA” VALVE

“MAJORCA” 7 TRANSISTOR RADIO
Buiid hhls£|0 I9 6

7-TRANSISTOR
Car Radlo

“MAJORCA™

superhet portabie with

aerial attachment.. An exceptionaliy
bigh quality design giving remark-
able tone with push-pull output. Can
be built for ONLY £10.19.8, including
everytLing down Lo the last nut and
Lolt and SIMPLE AS A.B.C. PIC-
TORIAL STEP-BY-STEP PLANS.
Post and packing., 3/6 (C.0.D. 3/-
extra). Parts suld separately.

This sensational “FLORIDA™ model s one of our most
sensitive vaive radios. [t s a hlghly compact self-coutained,
miniature push button buse, valve
pocket radio at absolutely rock Lot-
tom building cost. Covers all inedivm
waves with  very latest circuitry

bringing In stations irotn all over
Europe without fuss. 3ize ouly 4} x
2! x 1iin. A fuscinating pocket radiv.
We can supply all the parts including
Leaut|ful

B,

2-tone case and SIMPLE
.C. PICTORIAL STEP-BY-
ANS, screws, wire, cte. Can
be built for the exceptionally LOW
PRICE OF 27/8. plus post and pack-
Tug 116 (C.0.D. 2/- extra). Parly sold
separately, priced parts list 1/-.

OUR NEW 4 STAGE “MINUETTE”

Pufld this newly-designed “MINUETTE™ 4-STAGE transistor 39,6
set lu very strong ready drilled ULTRA-MODERN CASE. size

ouly 8 x 34 x lin. Uses three transistors and digde and SELF-

CONTAINED LQUDSPEAKER, Very
sensitive, idesl for ofice. bedroom,
bolidays, etc. Months and wouths
of listening off an ¥d. battery. Can
be built FOR ONLY 39/6. including
PROPER CASE, miniature speaker,
etc. SIMPLE AS A B.C. PICTORIAL
STEP-BY-STEP PLANS, etc., pius
post and packing 1/6 (C.O.D. 2/
extra). Parls suld separately, priced
parts List 1/-.

THE TIME TESTED “OCEAN HGPPER” |

Bulld this iong range, powerful midget now! The “OCEAN ,
HOPPER® is u very well tested all mains standard radio design 98 6
in Ivory bukelite. The price is the lowest possible consistent
with high quality. No radio knowledge whatever necded. Can be buill Ly
anyone In two hours. The terrific new circuit of the “Ocean Hopper” covers
all medium and lony waves, has razor edge selectivity and exceptionally good
tone. PARTS TESTED BEFORE DES-
PATCH. size 12 x 6 x 3in. Uses standard
ouial base valves with low runuing costs,
upproximately i8 watte. Cam be buiit
tor ONLY u8/6. including everything
dowa tu the lust nuv and
Uu]l and SIMP!

PICTO P.x A L
STEP BY-STEP PLANS,
Foat and packiug 3/
{C.0.D. 2f- extra), Parts
0ld separately, priced
parts list 1/-.

THE NEW “MONTE-CARLO” RADIO
One of our new, exciting deslgns, the ¥MONTE ‘5 Is o

CARLO™ is a powertid, all mains, winisture table
radio with the lstest trimmlngs, gohlt
jusert knobs, special unmurkable plas-
tic veueer, ete. The amuzing clreuit
covers all medivin® and long waves
with goud selectivity, fantastic tone
and antput.  Inchides ready drillgd
and punched chassis. standard octal
baye valves, ete. All the parts ey be
supplied including SIMPLE AS A B.C.
PICTORIAL STEP-BY-STEP PLANS,
Eyerything down to the last not and
bolt FOR ONLY £5.15.0. plus post and
pavking 3/ (C.0.D. 2/- vxtra). Parts
sold separately, priced parts list 1j-.

THE ULTRA-MODERN “GOLD-STAR”

The exciting De Luxe “GOLD STAR” pocket radlo in beautitui 37, 6
woulded plastic case is a highly sensitive, self-coutained set

covering ail wedlum waves, Uses modern,
minlature button base vaive and "‘Dence’ high
efficlency coil. EXCEPTIONALLY EASY TO
BUILD, the case is supplied ready drilled. Slze
of radio oply 41} x 2] x lfin. We can supply
all the parts including cave, SIMPLE AS A.B.C.
PICTORIAL STEP-BY-STEP PLANS, etc., fur
ONLY 87/8, ptus post and packiag /- (C.0.D.
/- extra),  Parts sold separately, priced varty
Tist 14-.

range of

Chrqurl ampted Cash on deluny 2/ extra. Please print name and mldrm in block Imcn Suppliers to Schooll. Umzmmm Goverament
M Establi.

DAILY 4T WORK

s and valves smcked Regret no C.0.D. abroed. DEMONSTRATIONS
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nY aoNCcoORD
A EASY AS AB.C. Xx

BRAND NEW REGORD CHANGERS

ONLY £8.15.0 BRAND NEW! the
latest 4-speed Autochanger, B.8.R.
UAl4, as illustrated, few only.
OUR PRICE £8.150. P.P. 3/6.

BRAND NEWI! the B.8.R. §-speed
Autocbanger, UAS, few only left.
OUR PRICE £6.15.0. P. & P. 8/6.
BRAND NEW! the COLLARO
Junior 4-speed record player. OUR
PRICE 75/-. P. & P. 3/6.

BRAND NEWI COLLARO
0 |
OUR PRIDE £: 150 P & P. 3/6.

THE NEW
3-STAGE “RIO”

Our fabulous new 3- 2?,6

STAGE MINIATURE
LOUDSPEAKER

DESIGN THE “RIO” covers all
medlurr waves Including Home,
Light, ete. Very relisble and light-
weight. Works for rmonths and
months off a 4d. battery. Can be
asserubled 1o an hour or two. All
parts can be supplied Including
miniature speaker and everything
down to the last nut and bolt with
SIMPLE AS A.B.C. PICTORIAL
STEP-BY-STEP PLANS for ONLY
27/8, pius post and packing 1/8
{C.0.D. 2/- extra). Parts sold sep-
arately, priced parts list 1/-.

St B e —

o sproes 5.

“SKYROMA”
VALVE SET

The “SKYROMA" desizn Is

an old favourite and is 39,6
bighly sensitive valve set

with provision for adding a further stage.
An exceptionally efticient radio using a
unique assembly system and can be built
by anyone without any radio knowledge
whatever in an hour or two. Handsome
BLACK CRACKLE STEEL CASE with ;.
specially made BLACK AND GOLD DIAL =
WITH STATIONS PRINTED. Bize of radio 64 x 5 x 8in. Covers all medium
and long waves. H.T. consumption ouly 1-2mA. Ideai Tur Ledroom,
garden, hollduys, ete. Tota: building cost down to the last nut and bolt,
includlog SIMPLE AS A.B.C. PICTORIAL STEP-BY-STEP PLANS, ONLY
39/8, plus post and packing 2/6 (C.0.D. 2/- extra). Parts sold separately,
priced parts list 1/-.

THE FAMOUS “CABY”
TEST METERS

Intmoulded case. Prices include Test Prodl.
Batteries. Instruction Book.

QUARANTEED. Also measure db. ACcu-
racy: A.C., 3 per cent, D.C, 2 per cent.

A-10 £4'1 7'6 plus 2/ P.P.
B-20 £6'1 o'o plus 2/6 P.P.

C.0.D. 2/- extra.

e b e il

Bios o

A10—-2K ohms/v. on A.C. and D.C. volts (10,50,250,500 and 1000 v.);

10K and 1M ohms; } mA, 25 mA and 260 mA, D.C. Bize: 5} x 3§ x 1}in.

Weight 17 ozs.

B.20—10K ohms/v. on 0.5 v. and 2.5 v.; 4K ohms/v. on 10, 50, 250, 500 and

1000 v., A.C. and D.C. Resistance, 2K, 200K, 2M and 20M-ohms; D.C.

cgurrem., 100 microA, 2.5 mA, 26 mA, 250 mA. Size: 53 x 31 x 2}in. Weight
4 0z8.

« TECHNICAL
« TRAINING

« in radio

E television and

electronics

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

EXAMINATION COURSES FOR:=
C. & G. Radio and €. & 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
practical training. You
build radio receivers,
signal generator and
multimeter.

for FREE book om
careers in Radio, and full details of other I.C.S. Courses

—————————————————-'

INTERNATIONAL CORRESPONDENCE
SCHOOLS

Intertext House,
London S.W.II.

(Dept. 171), Parkgate Road,

Please send book on.

Name Age
(Biock Letters Please)

Address

Occupation 3.61
——— . ——— — — —— ——— -

IONAL 'CORRESPONDENCE SCHOOLS
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R.S.C. HI-FI

REALISM AT INCREDIBLY LOW COST. CAN BE
The Recorder incorporates the Latest Collara Studio Tape Transcriptor.
Quality Tape Amplifier listed £12.12.0 High F

ASSEMBLED IN HALF

tone polychrome finish, size 18 x

TAPE RECORDER KIT

AN HOUR
The Linear LT45X High
lux P.M. Speaker listed 30/-, empty Taoe Spoot, & Reel of
Best Quality Tape listed 22/6, and a Handsome Portable carrying Cabinet with latest atiractive two-
13 x 9in. high, listed £4.10.0, and circuit. Total cost if purchased
individually appronmately £40. Performance equal to units in the £60-£30 class S AE. for leaflet.

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE Att

PUSH-PULL ULTRA LINEAR
QUTPUT “BUILT-IN? TONE

CONTROL PRE-AMP STAGES

Two {nput sockets with associated
controls allow mixing of ‘“‘mike’ and
gram, as in Al0. High sensitivity.
Includes 5 valves, ECC83, ECCS3,
EL84, EL84, 5Y8. High Quality sec-
tionally wound output_transformer
specially designed for Ultra Linear '
aperation, and rellable small con-
densers of current manulacture, IN-
DIVIDUAL CONTROLS FO.
AND TREBLE “Lift” and
Frequency response + 3 D.B. 30-30,000
Six negative feedback loops.
Hum level 63 D.B. down. 23
millivolts INPUT required for FULL
OUTPUT. Suitable for use with all makes and types of pxck-ups and microphones. Com-
parable with the very best designs. For STANDARD or LONG PLAYING RECORDS
For \IUQICAL INSTRUMENTS such as STRING B \ss GUITARS, etc.,, OUTPUT
OCKET with plu provldes v. 30 mA, and 6.3 v. 15 a. For supply o1 a
R \DIO FEEDER UNIT. Size approx. 12-8-7in. For A.C. mains 200-250 v. 50 c.p.s. Qutput
for 3 and 15 ohms speakers. Kit i{s complete to last nut. Chassis if fully punched. Full
{nstructions and point-to-point wiring diagrams supplied. Only Carr
(Or tactory built 45/- extra). Gns. S

1t required louvred metal cover with 2 carrying handles can be supplied for 18/9 TRERMS |

ON ASSEMBLED UNITS. DEPOSIT 24/3, and 9 monthly pavments of 24/3. Send
S.A.E. for Illustrated leaflet detailing Ready-to-assemible Cabinets, Speakers, Micro-
phones. etc., with cash and credit terms.

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

A complete set of parts ror the construction of a stereophonic amplifier giving 5 watts
high guality output on each channel (total 10 watts). Sensitivity 1350 millivolts, suitable
for al}l crystal stereo heads. Ganged Bass and Treble Controls give equal variation of

“left' and ‘‘cut’’. Provision is made for use as straight (monaural) 10 wati amplitier.
Valve line- up ECC83, ECCB3. EL84, EL84. EZ81. Outputs for 2-3 ohm 8 Gns
speakers. Point-to-Point wiring diagrams and instructions supplied 2
Send 8.A.E. for leaflet. Full _constructional detalls and price tist 2/6. Carr. 10/~

DEAF ALID i5A RPIECIS, High Impedance complete with iead, 15/6.
RllCRUPlIU\ CINSERTS. (‘xyscul type, 6/9.

22

Carr.
17/6

H.P. TERMS. Deposit £5.7.8 and 12
monthly payments of 2 gns. Cash price
if settled in 3 months.

|

TELEVISION RECTIFIERS 250 .
200 mA, small size. Only 8/9 each.
RE-ENTRANT SPEAKERS, Tannoy,
8 watt. 7.5 ohms. Only 22/8 each,
Parmeko Horn Type, 10 watt, 15 and
200 ohm matching. 59/8. R.C.A. 20 watt.
15 ohims or 200 ohms. 6 gns.
COLLARO RC 137 4 SI'E MIXER
AUTU-CHANGERS, Turnover Studio
Pick-up head, for 200-25¢ v. A.C. £7.19.6.
Carr. 4/6.

THE SKYFOUR T.R.F. RECEIVER,
A design of a 3-valve Long and Medium
wave 200-250 v. A.C. Mains recelver with
selenium rectifier. High gain H F. stage
and low distortion detector. Power
pentode output. Valve line-up GK’( SP61,
6VEG. Beiectivity and quality excellenL
Simple to construct. Point-to-Point
wiring diagrams. instructions and parts
list, 1/9. maximum building costs £4.19.8,
inc. attractive Walnut veneered wood
cabinet 12 x 6} x 5}in.

D.CoSUPPLY KIT. 12 v. | a. consisting
ol a partlallv drilled metal case. malins
trans., F.W. Bridze Rectifier. 2 fuseholders
and (uses, Chduge Divection switch. vari-
able Speed regulator and circuit. For
200-250 v. A.C. malins. Suitable (or Electrio
T'rains, Limited number avatlable at 33/9.

I~}

R.S.C. BATTERY CHARGING EQUIPMENT

Fitted Ammeter and
fi variable charge rate

ASSEMBLLED

Fitted Ammeter

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

Grommets. panels and circuit.

ASSLMEBLED CHARGERS Assembled 6 v.| CHAMrGER | Consisting of Mains Trans-
| lormer. . Bridge, Metal

B Or12v. 4 amps, 6 v. or 12 v.| Rectifier. well ventilated steel

| 2 amps. case. Wuses. Fuse-holders,

selector. Also selec-
tor plug tor 6 v. or

Above ready for use. With matns and

and selector
plug for 6 v. or

Carr. 3/6 extra.
6v.orl2v.lam

y . As above. with Ammeter. .
12 v. chargin®. Loun- | 12 v. Louvred
Reghut leads; Capr 3/, vred st2el case with | meta: case fin- g“,"(fr'}zmysz St e
t;{.ovgd bIFue hdammer {]shed act,nacl:)t],l.ve Biv. oS 2&mps e
5 nished. Fuse ammer Le.
HEAVY DUTY CHARGER KIT e e wedG9/9  hammer,,, Pl give of Ammeter . -z
Uonstsiing an?vx T P ransiormor e U mb ol WO s Yolor iz v s ampal with
aas131Ine N0 alnsibransionme mains and output andoutput :
0-200-230-250 F.W.  (Bridge) leads. Terms : | ieads. Double | ﬁ&iﬁg;tandﬁgmmble charge
able Real ‘33““1‘3"2 1o Floes. Fusss, Deposit '13/3 ard 8 Fused. GiARGER “YAMMETERS
able Resistor. Panels, uses. onthly ~ payments aly b RS,
Fuseholder and circuit. 59/9. Carr. /6. fyanty pavments oo te 4979 | 015 8, 03 e, 04a. 07 a

We can quote tor special types
din7ly or in any quantity.
FILAMENT TRANSFORMERS

R.S.C. MAINS TRANSFORMERS (outmimeen

rr

Interleaved and lnuupzn.llml rim-
aries 200-230-250 v, 5l s. Sereened All with 200-250 v. 50 ¢/s. pripartés 6.3 v.
TOP SIIROUDED Dl{()l' 1 UROUG H 1.3 a. 5/9: 6 3v.2a. 7/6:0-46.5v.2a. 7/9:
250-0-250v. 70 mA.6.3v.%2a,5v.2a.. 17/3 12.v. 1a. 7/11: 6.8 v. 3a. 8/11; 6.3 V.35 a,
350-0-350v. B0mA.63v.2a.5v.2a.. 18/9 | 17/6: 12 v.'1.5 a twice, 15/3.
pessey e inid iy .
5 30V, m! v.doa. CT. - OUTPUT TRANSFORMERS
230-0-230 v.100mA 63v.4a.5v. 3a.. 25/9 Midget Battery Pentode 66:1 [or
300-0-300 v. 100 mA,63v.4a.5v.3a.. 25/9 354, eto i 3/9
350-0-330 v. 100 mA, 83v.4a,5v.3a.. 25/8 Smail Pentode, 50000 to30 .. 3/9
' 358~4~§33 V. ;00 mA.83v.4v, 4a, C. o) Emal{; Pgnft,ode 758 %O&%éo 3{;0 4 g;g
bo o4 tandard Pentode 5, to (¥ 3
350-0-350 v. 150 mA, 63v.4a,5v.38.. 20/0 Standard Pentode 7/8.000 0 to3 @ .. 5/
LLY SHROUDED UPrRIGHTY 0000 0 30 5/6
2a0230 v.60 mA, 63v.2a 5v. 2a. Push-. Pull 10-12 watts 6V6 to 30 or
Midget type 2:-3-3in. .. | 17/11 150 18/9
250-0-250v. 100 mA. 8.3v.44a,5v.3a.. 26/9 Push Puli 10 12 waltts to match 6V8
370-0-300v. 100 mA.63v.4a.5v.3a.. 2R/) 0 3-5-3 o 19/9
350-0-330 v. 100 mA, 6.3v.4a,5v.3a.. 26/9 Push Pull EL84 todo s 18/9
300-0-300 v. 130 mA,6.3v.44a.63v. 1a. Push-Pull 15-18 watts. 6L.6 KT66 . 22/9
for Mulls,{d 510AAr611§11ﬁ§| A ::3;2//99 Pu;Ih-I;uu tor Mullard 510 Ultra
350-0- 0 m .3v.4a,5v.3a . 35 Near o 20
we 63v.4a CT Push-Pull 20 watts, sect{onally
6.3 v. 4a.CT,av 3a - .. 49/9 wound 616, KT66 etc., to 3to 150 .. 47/9

ELIVINATOR Tl{ ANSFORMERS
Primaries 200-25 50 ¢fs.

120 v. 40 mA. 5-Oav1 (Y] .. 15/9
90 v. 15 mA. 4-0-4 v. 500 mA i . 919
G\I()()IIII\G CHOKES

150 mA 7-10 H 250 ohms. 3 .. 11/8
100 mA. 10 H 200 ohms ., ' .. 89
80 mA 10H350 ohms .. " .. b9
60 mA. 10 H 400 ohms 4 . 4/11

CHARGER TRANSFORMERS
All with 200-230-250 v. 50 c/s Primaries.
09—15v 11a. 11/9:0-9-15v. 2a., 14/9: 0-9-

3 a. 16/9: 0-9-15 v. 5 a, 19/6. 0-9-15 v
8 a. 23/9: 0-9-15 v. 8 a, 28/9.
AUTO (Step up/Slcp down) TRANS.
0-110/120-230/250 5 watts. 13/9:
0-110/120- ‘200/230/"50 v. 150 watts 27/9.
\IICRQPHO\E TRAVQFOR\!FRS

high grade. clamped. 6/9:

Ponted. Mu-me.al screened, 9/9.

120:1
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A complere set of parts to construct a Stereo amplifier with an
undistorted output total 6 watts. For A.C. mains input of 200-250 v.
OQutputs for matehed 2-2 ohm speakers. Sensitivity 130
Preset balance control.
and point-to-point wiring diagrams supplied.
components and latest high qmde valves used. Exceptionally realistic reproduction

lume for the home, as can
surroundings at our County Arcade premises, A really sensational offer.

R.S.C. Al2 STEREOPHONIC AMPLIFIER KIT I

Vol. and Tone Controls.

can be obtained at ample vo

WATT HIGH QUALITY

2in. W0

m.v. Ganged

Full instructions 4 G“s'

Only good quality Carr. and pkg. 5/-

POLISRED
WALNUT
FINISHED
CAB

Gauss 12,000

be demonstrated in typical

gl‘l‘ltL(’) :(Ql ll;gll:h T OFFER. |
‘'omprising 5

matched 8in. L/Speakers, £6-1 9'6
and Acos T/O Stereo head  Carr. 7/7

with sapphire stylus suitable most pick-
ups.

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

ACOS CRYSTAL MICROPHONES,
Mie40 stand or desk. Listed 45/-. Only 27/9,

§$9-1 Stick type. Listed 5 gns. Only 39/8,

R.S.C. 30 WATT ULTRA LINEAR
HIGH FIDELITY AMPLIFIER Al0

A highly sensitive Push-Pull high output
unit with self-contained Pre-amp. Tone
Control Stages. Certified performance
figures compare equally with most ex-
pensive amplifiers available. Hum level
70 db. down. Frequency respons:
30-30,000 cfs. speclally  deslgned
sectionally wound ultra linear outbut
transtormer 1s used with 807 output
valves. All components are chosen for
reliability. Bix valves are used EF86.
EF86, ECC! 807, 807. GZ33. Separate
Bass and Treble Controls are provided.
Minimum input required for full output
is only 12 mllllvolts so that ANY KIND
OF MICROPHONE OR PIC 18
SUITABLE. The unit is deslgned for
S SCHOOLS, THIEATRES,
HALLS or OUTDOOIt FUNC-
etc. For use with Electronic
« GUITAR. STRING BASS,
ete. For standard or long-playing records.
OUTPUT SOCKET PROVIDES L.T-and
H.T. for a RADIO FEEDIR UNIT
An extra Input with associated vol.
control is provided so that two separate
inputs such as Gram. and ‘Mike’ can be
mixed, Amplifier operates on 200-250 v
50 c/cs. A.C. Mailns and has outbut Ior
3 and 15 chm speakers. Complete kit of
parts with fully punched
I I Gns chassis and point-to-point
.
st.rucclc-ns.f Ian requlrgd
. cover as for can be
Carr- 10/~ Gupplled for 18/9.  The
with 12 months’ guarantee, for £13.19.8.
TERMS: DEPOSIT 31/9 and 9 monthly
Dayments of 31/9.

wiring diagrams and in-
amplifier can be supplied. factory buillt

lines.Speech
coil 3 ohms
or 15 ohms.
Only £4.19.8

LIVF-\I{ 45 MINTATURE 4/5 WATT
QUALITY AMPLIFIER, Suitable jor
use wnh any record playing unit, and
most microphones. Negalive teed-back

12 db. Separate Bass and Treble Controls. arr, 5-.

For A.C. mains input of 200-250 v. 50 c/cs. Terms: De-

e ey LR LR G LT and § montnly payments of s 18
ure ard valves used. Size of unit

only 7-5-5!n. high, Guaranteed lor 12 in. WATT HI-FI _ LOUD-

12

SPE. AI\LRS IN CABINETS. Size 18 x
18 x 18in. Finish as above. Terms: Deposit
17/9 and 9 monthly payments of 17/9.
Only £7.19.6. Carr. 8/6.

months. Only £5.19.6. Send S.A.E.
illustrated leaflet. Terms. Deposit 22/6
and 5;monthly pavments of 22/8.

FULL RANGE OF LINEAR AMPLI-
FIERS ALWAYS 1IN STOCK.,

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

A highly-sensitive 4-valve quality amplifler for the
home, small club, ete. Only 30 millivoits input is re-
quired for full output so that it Is suitable for use with
the latest high fidetity pick-np heads, in addltlon to
all other types of plek-ups and praetieally all ‘mikes’,
Separate Bass and Treble Controls are provided,
These give fall long-playing record equalisation,
Itum level Is negligible being 7ldb. down, hdh of
Negative feedback s used. H.T. or 300 v. 25 mA.
and L.T. of 6.3 v. 1.3 a, is availlable for the supbiy of a

" Radlo Feeder Unit, or Tape-Deck pre-aniplifier. For A.C,
mains nput of 200-230-250 v. 30 ¢/s. Output for 2-3 ohm speaker. Chassls is not
ative. Kit is complete ry detail and includes fully punched chassis (with
baseplate) with Rlue hammer finish and point-to-peint wiring diagrams and in-

structio Exceptional value at only £4.15.0. or embled ready tor use 25/- extra,
pius 3/6 carr.: or Deposit 22/8 and 5§ monthly payments of 2. __(6 for assembled unit,
R.S.C. JUNIOR BBASS REFLEX CABI-

R.S.C. PORTABLE GUITAR NIEFS. Specially destgned for W.B, HF1012
AMPLIFIERS Speaker, but suitable for any good quality

Juntor 5 watts High Quality output. 10in. speaker. Acoustically llned and

ported. Polished walnut veneer finish,
Size 18 x 12 x 10in. Handsome appearance.
Ensure superb reproduction for only

£3.19.8.

SENIOR MODEL for 12in. speakers,
£6.19.6. Suitable lexs with brass ferrules,
25/- per set of fou

PLESSEY DU \L CONCENTRIC 12in.
15> obhms HIGH FIDELITY SPEAKER
(12.000 lines) with built-in tweeter (com-
pletely separate elliptical speaker with
choke, condensers, etc.) providing extra-

Separate Bass and Treble 'Cut’ and
‘Boost’ controls. Sensitivity 15 m.v.,
Twin inputs. High Flux 8in. Loudspeaker
‘built-in’. Handsome, strongly made
Cabinet (size approx. 14 x 14 x 7in.) finished
n attractive and durable policrome, and

itted carrying

handle. H.P. Terms. £8 ' 9 6
Deposit £1 and 9 . .
monthly Ppayments Carr. /6

of £1.
Senjor 10 watts High Fidelity outnul

Separar,e Bass and Treble ‘Cut’ ordinarily realistic reproduction when
‘Boost’  controls. Twin separately used with our A8 or simillar amplifier
Rates 10 watts. Price only £5.19.6.

controlled high gain
two instruments such as Guitar and

inputs so that

String Bass can be used at the same 21/9. 5in., 17/9. 6iin. L
time. Two loudspeakers are incorborated. 8 x 5in. 25/9. 10in. 28/9 10 x 6in. 20/9,
a high Flux 12in, for Bass notes and a 12in. 29/11. 10in. W.B. ‘‘Stentorian
7 x 4 m, eliipticai for Treble. Cabinet is 3 or 15 ohms type HF1012 10 watts, hi-

ﬂdellw type. Recommended for use with
our A8 Amplifier. £4.10.9. 12in. Plessey
3 ohms 10 watts (12,000 llnes) 58/8.
TWEETERS. Plessev 30 19/9. 150 25/9.
TAL PICK HEADS,

well made and finished as Junior model.
Size approx. 18 x 18 x 18in

H.P. Terms. Deposit 34/9 and 15 Gns
9 monthly payments of 34/9. a

Both 5 Hi-Fi CRYS

A.C. m’;}‘,’,‘é‘ﬂs e, 2. G G I (Turnover type wit.h saDphire stylus)
- HGP59. Standard replacement for Gar-
SPECIAL TRANSISTOR OFFER.

rard and B.S.R. B.S.R. Fui-fi. Garard
B.S.R. Stereo/Monaural 39“/‘11.

'S1 Bri b . 5 .
T rimar. Brand new. Pertect. 3 tor 10/9 ATUIRE 2.3 WATT GRAM

R.S.C. BATTERY TO MAINS CONVERSION UNITS

Type BM1. An all-dry

battery eumlnator.
Size 5t x 44 x
APProx. Complet.elv

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

recelvers requiring
1.4 v. and % v, This
includes . latest low

consumption types.

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

or

39/9,

Type BM2. Size 8 x 5¢
X 2nn Supplies 120 v,
90 v. and 60 v., 40 mA,

and2v.04a.tol amp.
fully smoothed. There-

Over-all size ul X 21, X 2tln Controls:
Vol. and Tone with switch. Guaranteed

12 months. Only 59/8.
SUPERHET I'EFI)FR UNIT. Design of

by  completely re- a high quality Radio Tuner Umt.(speclally
eing  both ILT. sultable for use with any of our F
teriex  and” LT, flers). Delayed A.V.C. employed. he
v. accumulators W.Ch. Sw. incorporates Gram position.

\vhen connected to gs%ntrols are Tuning. W.Ch. and Vol. only

A.C. malns supply v. 15 mA. H.T. and L.T. of 6.3 v, 1 amp.
200-250 50 required from amplifier. Size of unit ap-
SUIT ABLE FORAI L prox. 9-6-7in. high. Simple alignment pro-

BATTERY RECEI- cedure. Point-to-Point wiring diagrams.

instructions and priced parts list with
{llustration. 2/8. Total buildlng cost
4.15.0, For descriptive leaflet send S.A.

VERS normally using 2 v. accumulator.
Complete kit of parts with diagrams and
Instructions. 48/9, or ready for use. 59/6.

RS.C. 3-4 WATTS A7
HIGH-GAIN AMPLIFIER

For 200/230 v, 50 e¢/s. Mains inbut.,

Appearance and Speclfication, with

exception of output wattage, as Aj

anmliller. ‘omph-t(- Kit with dia-

grams, £3.15.0, Curr. 3/6.

R s c BRADFORD,
and

{Manchester) Ltd.

COLLARO JUNIOR 4-speed single S S -
player units and Hi-Fi crystal pick-up j\%‘,‘l‘l(‘,‘;‘r“l?““f RQUIE}?Th h“‘SﬁIQEE‘P
with turn-over head, £3.19.6. B ki % 18] GRLA7
B.S.R. UAS SED AUTO- Studio pick-up. Latest model. For
CHANGERS with Stereo/Monaural pick- e o e E T
up head, £7.19.8. Carr, 5/-. price £6.19.8. Carr. 5/6.
TERMS: C.W.0. or C.0.D. No C.0.D. under £1. Post 1/9 extra under €2. 2/0 extra under £5
Open 9to 6. Weds. until 1 p.m. Trade supplied. S.A.E. with ail enquiries.

Mail Orders to 29-31 Moorfield Road, Leeds 12,

Callers to 5 and 7 County (Mecca) Arcade, Briggate, Leeds |.
and 8-10 Brown Street (Market Street). Manchester 2,

or 56 Morley Street (next to Majestic Ballroom), Bradford.

MANCHESTER
LEEDS
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MINIATURE
EARPHONES

tor Transistor Clrcuits: Very light
weight and easy t0 wear, cord almost
invisible, good gunality production o}
music and volce, complete with
miniature plug and socket, ready to
use—correct impedance OK for red
3pot and similar transistors. Crystal
12/8, Magnetic 10/6. Post and In-
ance 1/~

SUB MINIATURE
COMPONENTS

FOR TRANSISTOR SETS
@ Push-pull o.p.t. and driver 17/6

pair (500 milliwatt). 12/8 pair

(300 milllwatt).

e 3 cransiormers and oscillator

and circuit 23/8.

Ferrite aerial with coils for
medium and long wave and circuit.
Smallest possible electrolytics
1/9 each. 1 mfd, 2 mf, 4 mid, 8 mf,
10 mgg 2 mifd. 30 mid, 5¢ mfd,

m

100 5

Smallest ¢ watt resistors 5d. each
all popular valves.

Miniature 0.1 m(d.. 1/-. 0.06 2.04 9d.,
valves up to 0.025 8d. each.
Miniature slide switch 2/-.

Pots edgewise control 3/8, less
switch.

Transistor holder 1/6 each.

Set of 8 transistors for superhet in
original packets guaranteed
Mullard OC44, OC45, OC45, OCT2
matched pair OC72, £3.10.0. the

set.

Set of 6 all first grade inoludes
matched pair 45/-.

Oscillator and 2 1.F.—new Ameri-
can High Gain 35/-.

/6.

White Spots 3/9.
Surface barriers
50 me/s 12/8.
Diodes sub miniature 2/6 and 1/-
3in. Speakers 3ohm 18/8.
3in. Speakers 80 ohm 18/6 and 19/6,
2in, Soeakers 3ohm 19/8.
Elliptical Speaker, 3 ohm or

ohm 19/8.

I Watt Transistor A.F.
Amplifier

Four transistors on printed circuit
all wired up ready tor immediate use
—sexcellent pertormance [rom pickup.
microphone or H.F. input. £4.12.6,
post and insurance 1/8.

Crystal Mike by Acos

_——

Model 39/1. this is ideal for tape or
general amplifiers, complete with
screened lead. 38/6. plus 1/~ post.

Transistor Set Cabinet

i Gy

Very modern cream cabinet, size
5t x 3 x 1iin. with chrome handle,
tuning knob and scale, Price 7/6.
plus 1/6 postage and packing.

GHESRGEGSHSOAGEDOSSESSSIISOZEOOOSIGHHT SSRGS HDSSIEDHIDDAGDOTOOIISHISRSD
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PRACTICAL WIRELESS

INTRODUCING THE

CAR RADIO/PORTABLE

Now available is a modern
receiver quite easy to make
up and with all the features
of sets being sold at twice
the price. The circuit has
been well tried and proved
and will perform well all
over the country. Here at
Eastbourne, recognised as a
bad reception area, perform-
ance on the Light, Home and

and our London address.

Y 400/500 mw. Output Push-pul.

Y 6 First Grade Transistors.

v Latest Type Superhet Circuit.

Y Medium and Long Wave.

Y Internal Ferrite aerial litz wound.

Y High “Q”’ coils.

Y Latest type printed circnit with
components plan.

Y Slow motion tuning.

“REAL COMPANION™”

March, 1961

****************************************I

many Continental Stations including Luxemburg, is extremely
good. Demonstration Models can be heard at Eastbourne

NOTE THESE FEATURES

¥ Car aeriai attachment,

Y Two-tone cabinet.

Y High flux elliptical speaker.

Y Size 11 x 8 x 3in. approximately.
Y Easy to follow instructions.

Y% 12 month guarantee all
ponents.

Y No technical knowledge required,

Y Service available at moderate
charges.

com”

2% mo/s 9/6,

Price complete.
insurance 7/6.

PO RSSO ee st tsssstss s esssssssssssssssssssssy

PHILIPS TRANSCRIPTION UNIT

Philips AG 200 Record
Player, 4 speed. Ideal
for the enthusiast.
Pick-up arm

wired for
stereo, fine
adjustment
on all four
speeds. Con-
tinuously

pleck-up.
weight (2.12gmS
Supplied with Philips
Hi-Fi crystal type
AG3019 for microgroove
and 78 r.p.rgb llj‘%ueré?y
response -1, 5.
Piscli:-up lifting and lowering device, Individually
palanced heavy turntable. Muting switch. Can be
used with any amplifier or radio set. Complete with
monaural pick-up £10.10.0, or & £ns. deposit and 20 fort-
nightly payments of 10/-. Available also with stereo
head dlamond or sapphire stylus. Prices on request.

INFRA-RED HEATERS

Make up one ot these
latest type heaters
{dea] for bathroom,
kitchen. bedroom etc.
They are simple to make
from our easy to (ollow
instructions—uses silica enclosed
elements designed for the correct
infra-red wavelength (3 microns). Price
for 750 watt element and instructions 15/8. plus 2/6
post and insurance.

www americanradiohistorv. com

ORDER IN CONFIDENCE

Money returned in full i1 parcel not up to expectation and returned unassembled,
less battery. £8.19.8. Battery 3/8, plus

et oA ek e e e ek ek A e e A e Aot e Ak et e ke ke ok ek sk ok sk A ek ok

carriage and

e 820 0 2.8 8.8 808 888888888808 0888888888888 s

Stop Freeze ups!

Wrap our heater wire around the
pipes in your loft, to prevent freeze-
ups. Complete heater wire suitable
for up to 50ft. of piPe, 10/- PoOst (ree.
With instructions.

Speaker Bargain

il
12in. Hi-fidehity 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 and insurance.

Miniature
Microphone
American made. Dy-

nemic  type, real
bargain at 2/6. plus

6d. postage.
% .\/

Do L L L R e L R I B D D e e e e 2 e e WP L e e 2 e R - e el Bl L e e M R b e L e R


www.americanradiohistory.com

March, 1961

SORRGRHEIIISIADDISISSDODIIIIIGREEIGEEIISSRHTIEOEODHDHDHODDOE D D

PRACTICAL WIRELESS

957

TRANSISTOR LOUDSPEAKER

components for 12 months.
made these sets. Send in confidence.
or separately 1/6, More details S.A.E,

READ THESE TESTIMONIALS! ’

Mr. Graham, Birchington-on-Sea.
‘“‘Re Pocket 4. I must say that it iz all
you say of it, The stations roll in, an

ood volume too",

r. T. Betl, London, S. W.11.

‘I have made up one of your 55/- tran-
sistorised radios and I am very Dleased
with the results’.

Mr, A. J. Simmonds, Welling, Kent,

‘1 purchased from you a weck ago the
Pocket 4 Transistor Kit. I put it together
last night in 1} hours on switching on the
sat, 1 was right on Radio l.uxemburg, 1
must say thank you, because not only has
the set a very attractive appearance,
it also behaves (antastically.”

speaker, proper tuning condenser,
as illustrated (less monogram),

required.
and insurance.

RESULTS GUARANTEED

earth.

Mr. N. Elliott, Pontypool,

“I have complet.ed the assembly of your
Pocket 4 radio and am pleased to say that
it works from the first switching on"

Mr. F, Jackson,'Ickenham, Middx.
I have built the Pocket 4 and am more
than pleased with the results™.

Mr, G. Bamford, Ramsgate.

“1 find this set even better than you
claim it to be and most certainly up to
vour usual standard of quality. I feel
that nobody could {ail to build it and get
results. Even the first-time-ever novice,
as your circuit diagrams and instructions
are so clear and precise”.

POCKET RADIOS

NOW AVAILABLE WITH FIRST GRADE TRANSISTORS

Circuit comprises 2 HF transistors reflexed to equal 4 stages.
germanium diode and high gain AF output stage, fitted with miniature

volume control and in case with handle
completely portable,
Pocket 4 uses 3 transistors and | diode, price 526, plus 2/6 post
Pocket 5 uses 4 transistors and 1 diode and has feedback
control, price 67/6, pius 2/6 post and insurance,

Permanent

No aerial or earth

Nothing can be more disappointing than to find that despite care in makmg
up, vour radio just will not work or needs a long high aerial and water pipe
We can prove good results
Read just a few of the hundreds of testimonials we have received from constructors who have
Money refunded if parts or guarantees not up to your expectations,

in all areas and we guarantee all

Plans free with parts

ORIGINALS MAY BE SEEN AT THIS OFFICE

Mr. R. Belt, Newcastle-on-Tyne.
“1 have built your Pocket 5 Transistor
set | am very pleased with it"’,

Mr. R, Morse, Birchington-on-Sea,

‘1 knew nothing whatever about radio
but 1 have just made up your transistor set
from the kit of parts you sent. I am
happy to say that it works perfectly and
does all you claim of it, As you see, I live
2 good way from London, yet the B,B.C.
comes in quite loud. The little set can
be heard working in a good-sized room.
Quite a number of other stations can be
heard at night time with gquite good
separation. Wonderful value for money"

A.C./D.C. Multimeter Kit

Ranges: D.C. volts 0-5,
0-50, 0-100, 0-500, 0-1,000
A.C. volts 0-5,
0-100, 0-500, 0-1,f
milltamps
0-500,

with

teries.
external

internal
0-500,000

A.C./D.C.

essential parts includ-
ing metal case,

moving coil meter,
wire for shunts, range selector. switches.
calibrated scale and full instructions,
vrice 19/8, plus 2/6 post and insurance,

selected resistors.

Morganite Potentiometers

Single and 2-gang

ypes available
st.a.ndard size with
good  length

spindle. all
new and boxed.
Single types, 1/-
each. values avail-

able: 5K, 10K. 25K,
50¥, 100K, 250K, 1 meg., 2
Gang type 3/- eaoh—values available;
SK +5K, 100K-+100K § meg. + § mes. 2
meg. + 2meg.

Fluorescent Light Bargain

S

Kit of parts comprising: choke, two lamp
holders. starter holder and starter. 40 watt.
19/8, 80 watt. 28/6. Plus 2/- post and insurance.

The Taylor Meter
] Mode! 127A

A pocket size meter but
with a blg scale and a
sensitivity ot 20,000 Ohms
per volt D.C.. therefore
B an ideal unit tor tele-
Ml vision servicing

current 50 micro-

amps. t0 1 Amp.
D.C. voltages—0-1.000
volt in seven ranges (25
KV.,) with external probe.
oDPtional extra,
Volts A.C.—0.2,500 In six

Ohms—0-20 meg. Ohm in three ranges (self-
controlled). Selt-contained, 3jin. movement,
Price £10 or 10/- deposit and 23 fortnightly
payments of 10/-. Non-callers add 5/- carriage
and insurance.

Yaxley Switches

1Poled Way.. /8
1Pole3 Way /6
Pole 5 Way -
Pole 12 Way /-
Pole 2 Way /6

2 Pole 4 Way =
Pole 6 Way /8
Pole 8 Way /8
Pole 12 Way /8
Pole 3 Way /8
Pole Way aa /8
Pole4d Way....... /-
Position Shortlng /=
Pole 3 Way . /8
Pole 3 Way /6
Pole 2 Way /-
Pole 3 Way /8

12 Pole 2 Way /-

TV Workshop Aids

E.H.T. SEALER. Apply with soldering
1x;t1mk Stops corona discharge, etc. 2/8 per
stigk.

POLYTHENE TAPE. 2in, x 10 thou, for
EﬁT insulation up to 25 kV. b/~ per 12it.
roil.

SPONGE STRIP. #in. x {in. For sealing
or cushioning, 9d. per foot.
ANTI-STATIC SCREEN CLEANER
For TV tubes and screens, Perspex or glass
Delays accumulation of dust. 3/- per tuba.
CELLULOSE CEMENT. Speclally
prepared for radio gluing of metal, glass.
ceramic, wood, fabrics 4/8 per tin.

ELECTRONIC PRECISION EQUIPMENT LTD.

66, GROVE ROAD, EASTBOURNE, SUSSEX
This is the correct address for post orders and for prompt attention please mark your envelope

Dept. 5, also enough for postage.

Personal shoppers should use one of the companies below.

Electronies (Croydon) Ltd., Electranics (Finshury Park) Ltd.. Electronics (Manor Electronies (Ruislip) Ltd,,
266 London Road, 29 Stroud Green Rd., Park) Ltd., 42-46 “indmlll Hill,
Croyvdon. Finsbury Park, N.4. 520 High Street North, Ruislip,Mddx.

Phone: CRO 8558 Phone: ARChway 1049 Manor Park, E,12 Phone: RUISLIP 5780

Half day Wednesday

Half day Thursday

Phone: Ilford 1011

Half day Wednesday

Half day Thursday
@B@@ﬁﬂ@ﬁEl'3"3"3"3!39@@999@@@9@939@5@9@@95993595539@933335@@@@@@@5&93@
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ENSURE SUCCESS WITH R.C.S.

Explore the world o (o AN IDEAL PRESENT!.aeo.-

on short-wave radio EASY TO BUILD TWO STAGE TRANSISTOR SET
(10-100m)

The set that fooks like o Radto Set
FOR
S 35/

@ Attractive Case
@ Mini  .0005 Tunerf .
@ High Q Litz Coil |
@ Works for months}
off No. 8 Battery |
@ Simple to construct
in I5 min.
Youcan'tge wrong, We
guarant2e good results.
Total Building
Costs. P.P /6 25’ b
Components Price List. Layout Plans 176 free with order.

Construction price includes valve
and one coil covering 40-100 m
& Can be converted to 2v, or 3v.
@ Receives speech and music
clearly from all over the world.
Send 2’~ for dlagram and prlce list.

You cAN Now suipD THE | BUILD THIS AMAZING RADIO
R.C.S. TAPE TUNER POWERFUL PERSONAL PORTABLE

* Sturdy metal case. FOR
Will operate on all types of Recorder. o holes to drill. ONLY 35 -
Size 33 x 1% x lin. High impedance Detachable rod aerial.

¥ o
output, variable med. wave tuning. | g All batteries seff-contained
Triple wound Super-Hi-Q coil. Easily | g Can be built in | hour.
*
*

constructed from full instruction data Covers mediom waves.
and Layout Diagrams. Chassls and Loud clear tone.

components colour coded. % Selective tuning.
Y All parts are sold separately.
CRYSTAL RECEIVER This delightful set is designed to give
Covers M/W Band you a completely personal portable

radio.
All parts to All ‘components Bronze-finished case. Ideal for the
Build. 30/— mcludmz case beach, the bedroom, the office—in
Post 1/6. fact anywhere. .
Ideal f°r the beginner. Send 2. for wiring diagram and components price list.
Post and packing: Under IO’- add 9d.; under 40’- add 176; over P POST FREE

Trade Evuirie: R C.S. PRODUCTS (RADIO) LTD. 11 OLIVER RD., LONDON, E.17 Mai Order

Only

TﬂMBIﬂﬂlI&'[[I&'I/V[[I%’

= THE LATEST EDITION-OF ENGINEERING OPPORTUNIT|ES

Have you sent for your copy? [\wuicuis YoUR PRM;“GM. INCLUDING

ENGINEERING OPPORTUNITIES TOOLS!
is a highly informative 156-page guide to FET LGN EQ“\PME“‘

s A : Mechanicat Eng.. The list Ele -
the best paid enginecring posts. It tells Electrical Eng.. ! "vm-;ﬂ‘l')f:v'lxmn g,
you how you can quickly prepare at home Civil Engineering, Basic Practical and Theore- B 1 E T /incorporai-
for a recognised engineering qualification R:d;o ‘"5.’.’";"‘"‘- ;‘l:dc‘:urrs;sélo:‘l:-::';x?l;" ing E.M. 1. Institutes) 3
i . 2 utomaobile Eng.. , Y. r , -y y :
'I‘_'I‘d °““S'K"°§ 2 ‘ég"d:”“.l rarlllg%oaf m}:’d“’} Aeronautical Eng., | A.M.Brit.LR.E. City & Guilds f‘,?,}f,b:,z‘,;’,y’;‘,’:,-,,‘f
ome Study urses in all branches o Production Eng., Radlo Amateurs® Exam. | t h ith
Engineering. This unique book also gives Bullding, Plastice, F‘;T*Eb&cc"t‘,if;"m ‘p’:s:n?cal :q"-:f'pm"e"m
full details of the Practical Radio & Elec~ |  Dfatehtsmanshin, e i Ask for details.
tronics Courses, administered by our Radlo & Television Servicins B . E.T
Specialist Electronics Training Division— GET SOME Practical Electronics %

the B.I.E.T. School of Electronics, explains LETTERS AFTER Electronics Engineering  SCHOOL OF

the benefits of our Employment Dept. and YOUR NAME! aveensie ELECTRONICS
shows you how to qualify for five years

Promoiion in one year. YIRS POST LOUPONNOWY)

AM.i.CEE

We definitely Guarantee “Luiimis | W Please send me your FREE 16-page s

@ PPORTUNITIES " & B

” A.L0.8 B ENGINEERING O §

¢ NO PASS — NO FEE G, B (Write if you prefer not to cut page)
Whatever your age or experience, you cannot afford AM.Brit.I.LR.E. [']
to miss reading ttus famous book. If you are City & Guilds . NAME. .. S e :
earning less than £25 a week, send f Gen. Cert. of Education | g b -]
copy of “ENGINEERING OPPORTUNITIES' Etc., etc. ADDRESS. -
today—FREE. m PPPURED s, R P ]
BRITISH INSTITUTE OF ENGINEERING : i s e M 4 :
TECHNOLOGY (Incorporating E.M.I. Institutes) 5

(Dept. SE/21 ), 29 Wright’s Lane, London, W.8 l?;'i?%‘f'fr?é;‘&%"m e (SE2D)
THE B1LET.
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Brand new, individually Eil 44;- ;FHZ42| m- 32%9298) sor gtg? :;: llgsry 6~ ) 1619 z
- -y - D 6/- | 1625 -
checked and guaranteed Pél 23| TP25  I5/- | 305GT 9/- | 6N7G_ 5/9 [ ISR 5I-| 1626 416
V A L V E S PCCB4 7. | TTI| 3. 3v4 73 | 6N7GT 6/~ | 21B6 9. 11629 416
PCC8s 8. | Ui7 51| 4Al 46 | 6Q7G 6/ | 30 5. 14120 4-
AC/DD 26 | [1H76  4/9 'EL35  8/3 | PCFB0 7/- | UIB8  6/6 | 4DI 26 | 6R7G_ 6/- | 35T 30/- {7193 V9
AC/HL 5. 10K96 8/-|ELal  8/3 | PCF82 8/ | U27 8. SU4G  S/. | 6R7GT 8. | 3524  5/- [ 6475 5.
AC/P 416 |DL36 10'6 |EL42  9/- | PCL82 8/6 | U52 5. | 5Y3GT 6/- | 6SA7  6/- | 35Z4GT 7/- | 80I0AR 22/6
AC/PI 26 |DL7I 8- |EL84 706 | pEN2s  4r6 | UL4l 70 | 523 8/6 | 6SCTG_ 5/6 | 39/44  6/- | BOIIA (0/.
ACV4 7 |0L72 76 |ELBS  10/- | pENds  5/. | ULB4 776 5Z4G 8. | 6SC7GT 6/- | 53A 3. (8020 6.
ACSPENDD | DL92 6/ | EL91  7/6 | PEN6S 616 | ULBS  7'- | 6A6 S/. | 6SG7 5/ | 58 6/- | 9001 476
4/. | DL94  6/- | ESU208 8/- | PEN220A 3/- | UU9 56 | 6AB7  4I. | eSH 51 | 59 6/- 19003  5/6
AC6/PENS/- [ OL96 8. |EYSI 8/ | PENDDY V226 5/- | 6ACT 3% | 6SHT 416 | TIA 416 | 9004 4.
AC/SP3 416 | D25  9/- |EYB6  B8/- | 360 9/6 | V24BA  4/. | 6AG5 316 | 65)7G  5/9 | 75 8. 9006 4.
£L60 8- |£1232 516 [EY9I 36 | pLg;  7i6 | V2D33B B/- | 6AGT7  &- | 65K7__ 53 | 77 6.
AP4 4. |EI1323 25/ [EZ40 7| plgy @i | VP23 316 1 6AJT 413 | 65L7GT 6/6 | 78 7'- | cathode
ARS8 5/- | EI524 /6 | EZ80 6'6 | p g3 719 | VP4l 5/6 y 6AKS  6/9 | 65N7GT 4/6 | 80 6/3 | Ray Tubes
ARDDS 2/- | £450 116 | FW4/500 6/6 | pryaga  41. | VR78 4/ [ 6AK6 716 | 65Q7 /- | 82 8 |3mp; 250
ABP3 31 |ZAC9I 416 |GZ32  9- | pMapx 3. | VR99 B | 6AK7  @/- | 6SR7 676 | 83V 12 |5pp|  3Er.
ARP4 316 | EB34 116 | H30 S'- | pT2asH  7/6 | VRIOS/30 76 | 6AM6  6/3 | 6557 6/- | 84 8- |scpl 4216
AEP12 209 [EB9I 379 | He3 316 | pxa 1gr. | VRIS0/307/3 | 6AT6 5/ | 6SES 8/ | 85A1  120-|5Fp7 451
4EP24 316 [EBC33 1. I HL2ZK  31- | pYygy  7s. | VSIIO 4r- | 6B8 5/6 | 6V6G_ 56 | 89 - | YCR138 307
A7P21 516 [EHCO1 416 |HL23 6/~ | pygy @i | VT25 8- | 6B8G 206 | 6V6GT  8/- | 2I0LF _ 31| yCR 30A
£7P34 4/6 (FCE2 3. | HL23DD 8- | Qpy| 4. | VU39 6/~ | 6C4 316 | 6X4 5/. | 210VPT 351
ERTH2 70 [ECC32 4l |HL4l 4. | $ps  s13 | VUITL 373 | 6C5 6/- | 6XSGT 6/6 | 7pin 26 | ycrX258
ATP4 209 |ECCBI  5/6 | HL4IDD 8/- | Gpa30 756 | VUI20  3/- | 6C6G 473 | 6Y6G 80/~ | 217C 176 | (ich  scan-
ATP7 56 |[ECC82 6/6 |KBC32 5 | GQvoe.40 | YUII3A 3/- | 6CBG  5/- | 624 8. | 446a M4 (SO0 O
AUl 5. [ECCB3  7/- | KF3S Bl 45/. | W2l 4 pin_ | 6ES /. | 7Q7 7. | 705A (716 .
404 5. |ECogs 7. | KT2 4. | 957520 619 7. | 6F6 7. | 724 66 | 715B 9714
A¥3 4. CEes 79| KT3I 8- | SSo5/o 679 | W3t 7. | 6FSG 576 | 8D2 206 | 717A  8'6| ppoto
AZ 8/. |[ECCOl 4/.|KT32 8- | 330845 Y63 5. | 6F6G  4/- | 9D2 3. | 723A/B 45-|  Tubes
BLE3 6/ [ECL8O 8. | KT33C 6/3 69 | Y66 8/- | 6FBG  6/6 | 10Y 8/6 | 801 6/
ET45 40/- [EF22 713 |KT44 &3 | qgs0/15 231 6/- | 6F12 416 | 12A6 5/ | 803 2216 | GLI6 1276
BT9B 40/ |EF32  50.|KTé3 /- 69 | 1A3 3. | 6F32 6 | 12AH7 7I- | 805 30/ [ 931A 50/
CY3l (/6 | £k36 316 |[KT66 11/-| p3 8. | IASGT 5. | 6G6G _ 3I- | i2AT7 5/6 | B07TAMER
o 3/- | EF37A 8/- | KT241  91- | g1g (216 | IC5GT 7/6 | 6HeGT 19 | 12AU7  6/- .| Special
(]| 3/3 | EF39 413 |KTW62 716 | peiaq 250, | IDBGT  6/. | 6H6M 2/« | 12AX7 7/ | 807BR  &r.| Valves
142 4. EF50 206 | KTW63 6/6 | Ri37 316 | IETGT 76 | 6HA7 413 | 12CB_3/- | 808 8/-(2J31 45/
D77 4/3 EF54 313 L30 4/- | RK34 206 | ILDS 316 | &J5 36 | 12E1 2216 | 813 6776 | 3A/1481 45/.
CA30 (206 [EFLS 6. |MH4 376 | 5py ar. | IRS 6/- | 615G 3= | 12H6 2/ | 815 40/} 3)/170/E €35
CAFB6  8l- [EF70 4l |MHL4  3'9 | 5pap 716 | 1S5 5/9 | 6J6 4/3 | 1215GT 3/6 | 86 30/ | 3)/192/E
CAF9l  6/- | EFBO 5/6 | ML4 41 Cnlse are | IT4 4. | 617 7/6 | 12KBGT 9/ | 827A  35/- €37.10
CD4l 4 cF85 6710 |MLe 6 | o to U7 | 2A3 8/. | 6K6GT 6/6 | 125A7 76 | 829A  30/- [ 723AB  dS/-
CETS  I5- | =F86  9/- | MPT42 53 - | 2A5 8. | 6K7G_ 23 | 125C7 416 | 832 15/. | 723AG  50/-
CETI9 2/6 | 5F89  7/9 | MS/PEN 6. | SP4l 2/6 | 2A6 7/- | 6K7GT 419 | 125G7 66 | 843 716 | 726A 2716
DET20 26 | :791 316 | N34 8- | spel 21+ | 2034 206 | 6KBG_ 5/9 | 125H7  3/- | g6l 15/- | ACT25 40/-
DF70  9/- EF92 46 | NRISA /- | STV280/40 | 2D4A  4/- | 6KBGT Bf3 | 125)7  6/- | B66A  12/6 | CVE91 60/-
DF72  T/6 LF95 706 | NT37 12/- | 2x2 4. | 6KBM 86 ] 125K7  4/. | 930 8/. | KR3 45/
DFSl 313 |32 319 (4033A) 191- | SU2150A 419 | 3A4 5. 1 6LSG  6/- | 125L7  71- | 954 21. | VX7110 151.
DF96 8- ' EL33 Bl T4l 7- 13824 3. | ele 9r. | 125N7  8!- | 956 21. ' wL4ITA IS/.
AND MANY OTHERS IN s-rocx, INCLUDING CATHODE RAY TUBES AND SPECIAL VALVES. All U.K. Orders

below 10/-, P P. 1/-; over 10/-,
Marconi CR-i00 Communication
Receiver. 60 kc/s to 30 Mc/s, in very

good condition, £25. Carriage 30/-.
T.C.S. Receivers. Made by Collins of
U.S.A. In fully guaranteed working
condition. 1.5-12 mes. Line up: 12SA7 (1),
125Q7 (1), 12A6 (2), 125K7 (3). Power
requirements 12 v. L.T., 225 v. H.T.
£11.10.0. Carriage 12/6.

Specially Built Power Pack for the
above. 230 v. A.C. mains, including
6X5GT valve, £€3.10.0. Carriage 5/-.
Transmitter/Receiver No. 22. 2 me.
to 8 mc. Built almost exactly as No. 19
set but much more economical in battery
consumption. Complete in fully working
condition with power pack for 12 v,
Headgear and Microphone assembly and
Key, £9.19.6. Carriage 15/-.

Brand new original spare parts
for AR88 Receivers.

Please write your requirements.

Low Resistance Headphones, brand
new. Balanced Armature DLR, 776.
Rey& P lif=

Telephone Handset.
type, new, £J. P. & P. 1/6
S.C.R. 522 Receivers (BC624) IOO 156
Mc/s, including all valves, 25/-. P. & P. 5/-.
H.T. Chokes made by Bendlx Radio
(U.S.A)), 3 Henrys 0.600A D.C. 25 ohms
D.C. resistance 8,000 v. R.M.S. 60 cycle
test, £1.12.6. P. & P. é/-. Ditto 10 Henrys
250 A D.C. 90 ohms resistance 1,500 v.
R.M.S. 60 cycle test, 16/6. P. & P. 3/6.
Throat Microphones T 30 (U.S.A),
3/6. P. & P. 1/6.

Carbon inset Microphone, G.P.O.
Type 2/6. P. & P. /-

Standard G.P.O.

NEW PRODUCT OF TAYLOR
Model 127A
Pocket size
meter. Sen-
sitivity
20,000
o.p.v. D.C.
1,000 o.p.v.,
A.C. 20
ranges.
D.C.current
501A to |
amp
DC volts
0.3 v, —
1,000 v.
{25 kV by
probe).
A.C. volts
| v . —
1,000 v.

3 resistance
ranges from
0-20 megohms (self contained). Meter
40 A 3fin. are.  Accuracy D.C. 3%
A.C. 4%, ohms 5°. Dimensions 5%in. x
2in. x 13in. weight |4 ozs. Price £10
complete with instruction manual, test

plots and clips. Leather case £1.12.0 extra.

Qutput Transformer in screening can
give 9 different ratios 10: | upto 1201
for battery receivers or arny high re-
sistance pentodes used as output valves,
6/6. P.& P. |/6

P. C. RADIO LTD.

170 GOLDHAWK RD. W.12
Shepherds Bush 4946

1/6; Orders over £2, P. & P. free. C.0.D. 2/- extra. Overseas Postage extra at cost.

Variometers for W/S No. 9. Fully
tested and working, 12/6. P. & P, 2/6.
Filament Transformers. Primary
0-190-210-230-250 v. 50 C. Sec. | 2.5 v.
C.T.at 10 amps., 22,5 v. C.T. at 10 amps.;
3 105 v. C.T. at |l amps.,, 3,000 v.
insulation. Price £€2.19.0. P. & P. 5/-.
Primary 0-190-210-230-250 v., 50 C.
Sec. | 10 v. C.T. at 4.5 amps.; 2 10 v,
C.T. at 4.5 amps., 4,000 v. insulation
£€1.16.0. P. & P. 5/-. Primary 230 v.
50/60 c. 67 v. amp. Sec. | 6.3 v. l-6
amps.: 2 63 v. C.T. 3 amps.; 3 6.3 v,
C.T. 3 amps.; 4 63 v. C.T. 3 amps.
€1.12.0. P. & P. 5/-.

Ferranti Transformer. Oil cooled,
20/19.5 K.V.A., 3 phase, 50 cycles. Prlmary
360/380/400,420/440 v. Secondary 2,700/
2,900/3,100/3,300/3,500 v., 2.f amp.
Voltage regulation by simple switches on
primary and secondary. Weight 1.150 Ibs.
Price £125.0.0. Carriage at cost.

Driver Transformers. Primary 500
ohms imp. Sec. to match two 805 in
push-pull. £1.7.6. P. & P. 5/-.

Vibrator Unit. 12 v./I60 v. 35 mA.
Exceedingly well filtered and smoothed,
excellent for car radios. New, including
6X5G valve and vibrator, 1776, P. & P. 5/-.
Moving Coil Round Hand Micro-
phone No. 13. 24in. dia. with press
switch, 12/6. P. & P. |/,

Complete Set of Strong Aerial Rods
(American). Screw-in type MP49, 50, 51,
52, 53, total length |5ft. 10in., top
diameter 0.615in., bottom diameter
0.185in., together with matched aerial
base. MP37 with ceramic insulator, ideal
for car or roof insulator, £2.10.0, post free.

AN
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PERSPEX FRONTS

As on 110; TVe). Heavy, ideai windscreens, cte.,

action of coet, 17in. 9/6, 2lin., 18§/-
SYSTOFLEX

1:3 mm. assorted colours. Tweonty-fow 1. yd.

lengths, 3/6.

1,000 YDS. ASSAULT CABLE

PV.C. covered steel, ideal telephone lines, garden-
ing. /- drum.

MORSE KEYS

V.G. finish, 2/8. Buzzers, 2/8.
INSULATING TAPE

@ood quality, half price, 6 rolis, 2/6.

CERAMIC CONDENSERS
Top quality, rock-bottom prices, 3, 8, 8, 8.2, 9, 10,
12, 15, 16, 18, 20, 22, 26, 80, 33, 35, 47, 00 70, 82,
100 110, 120, 130, 150, 180,
470 500, 600, 700, 750, B
2000, 3000, 6000. 000.
12/8 3 doz.

TUBULAR CONDENSERS
Top makes. 350/500 vw. 0.001, 0.002, 0.005, 0.01,
0.02, 003, 84.; 0.05, 0.1, 0.2, 0.25, 0.5, 10d.

ELECTROLYTIC CONDENSERS

4 mtd 500 vw, 1/8; 5mfd 50 vw, 1/3; 8 mfd 275 vw,
1/3; 8 mfd 450 vw, 1/9; 8-8 mid 450 vw, 2/6;
10 md 830 vw, 1/9; i8-16'w(d 350 v, 2/8; 25 mid
25 vw, 1/-; mfd 330 vw, 2/.; 32-32 In!d 350 vw,
2701 50 mid 12 v, 1ios 5050 md 400 v 416

FERRITE RODS

6. Hp. approx., 2/8 ea.; 6 x {lp., £/ ea.

BATTERIES
All-Dry, ex-government, 60 plus, 1.5 v., /8 ea.;
8 for 12/8, 1 doz. 22/8,

INSTRUMENT KNOBS
‘White, beautifully finished. #in., 1/-: lin., 1/3;
14in., 148,

each. 5/~ doz.,

RADIO AERIALS

Top quality, insuiated, 25ft., 1/- ez., 10/6 doz.

SWITCHES
YAXLEY type. 4 pole, .‘i way, 3/3; 3 pole, 4 way, 3/3;
2 pole, 8 way, 3/3; 2 pole, 2 way, 3/3; Tosgle,
5-10 amp rating, 2/3; Spring loaded

COILS
Techtrad Midget Ruperhel coll sets, aerial and
osciilator, long and medium wave, Polystyrene
formers, compiete circuit, 8/8.

1000 ohm, 10 watt RESISTORS

Ideal Smoothing Droppers, 1/3 ea.; 13/ doz

CARBON RESISTORS
4/3 watt, 3d. en.! 1 watt and above, 4d. ea.; Close
tolerance resistors, 6d. Uniess siated on order,
mear vaiues will be supplied.

MAINS DRIVEN BELLS
g})o-%o A.C., Incorporates step down Sransformer,
6 eca.

CHARGING EQUIPMENT
TRANSFORMERS. Primary 0.210/240, 12 v bat.
tertes, | amp size, 8/9, plus 1/- post. 2 amp size, 14/8,

1/8 post; 4 amp size, 19/-, 1/9 post; 8 amp size,
25/-, 2/~ post.

VALVE HOLDERS
Internationa! Octal. OW Enghsh, 7 pin, B3G
(EA30), 3d. ea., 2/9 doa.

3d. ea., 2/9 doz.

Moulded Mazds Octai.
International Octal. B7G, BEA, 6d. ea., 5§/ doa.
7/~ doz.

small, 1/9;
of, 1/3.

B7G wilh skirt, BaA wnh skirt, 8d. ea.,
Bcreening Cans, B7G and B94, 8d. e¢a., 8/- doz.
Post 1/- doz.

FOCUS MAGNETS

Wide angle with focus control . Single Magnet type,
9/8; Doubie Magnet type. 12/6. Post li-.

‘DEFLECTION COILS

Btandard, widc angle, low impedance. 18/-. post 1/-.

PICK-UP CARTRIDGES
ACOS 22/8 POWER POINT 18/8
#TEIG AND REUTER 15/-.  SONOTONE 176

PRACTICAL WIRELESS

Amazing Value!
STEREO OUTFITS

Couststing o1 two 3 vaive (1013, 1OP14, UUS)
3-watt malus ampilifiers each _omplete with
Sin. loudspeaker In neal bakelite cases with
i t 11,7 with  UAS

£11.10.0

Stereo changer and screened
ieads. Unrepestable.

PORTABLE
RECORD PLAYERS

COLLARO 4-specd autochanger, 2} watt high
galu amplifier. Super twoetone case. 13 gns.
Or case only 59/-. 24-watt  Awmpliter
complete ou bafMe with Bpcaker, £3.10.0.

TAPE DECKS
B.S.R. “MONARDECK"”, Latest type, $1 l.p.s.,
takes 33in. spoots. Blnpi¢ coontrola. £9.15.0
LATEST COLLARO STUDIO TAPE TRAN-
SCRIPTOR. Three motors, three speed, 1, 31,
8 i.p.s.. takea 7in. spooOis, super qual.n,y
tinish, push button controls. £14.10.0,

CO-AXIAL CABLE
Scmi-Alr- Hpued low loss. 1-19 vds, 7d. per
yd., P. P. 113, 20-39 vis.. 6d. per sd..
P. & P. U9. 50 YD. DRUMS. 24/-.

CONNECTING WIRE
25 ft P.V.C. 1psul., excellent 1'_

. (5 coils, dIft. colours. 4/8)
GORLA KIT: Consisting of Tuning Heart,
assembled, with 1t [.F. Traneformers. 8econd
FM, AM and Discriminator Transforwers,
complete  kit. Comprehensive instruction
booklet suppiled. Booklet only 2/-; Kit, with
ECC85 valve, £3.13.6; Kit, less ECC85 valve,

£3.6.0.
SOLDERING IRONS

50 watts, 45° pencil bit, 16/8.

SPARES FOR OLDER-
TYPE SETS

Frame Output Transformers. Blocking Osclllators.
Line Output ‘'Iransformers. Scan Coils, Focus
Coils, stc., cto. (8end S.A.E. for Enquirles).

SUPER STEREO KiIT

Two Midget Amplifiers 3w. Control Unit, S8eparate

Power Pack. Voltage ielutlon Panci. 3in.
Loudspeaker. Double Push Bntton 8witch.
Indicator Light. The Kit 58/6. P. P, 3/5.
JASON TUNER KIT
FMTL .. £8.15.0.
Less Power Pack.
FMT3 .. £06.15.0.

Less Power Pack.
UNIVERSAL VOLT OHM
MULTIMETER

Reads A.C. D.C. Voits to 1000. § Ranges at 1000
ohms per wolt. D.C. current 3 Ranges to 500
milhamps. Resistance Reading to 200K In

Ranges. Complete with Prods. 52/6. P.P. Uﬁ

BATTERY CHARGERS
8 v, and 12 v. 1.5 amps, 49/9; 6 v. and lJ ¥. 3 amps,
75/<;6 v.and 12 v. 5 amps, 89/-. P.P. 3

POTENTIOMETE RS
100 obm {in. sp. 200k preset
200 ohm w.w. §in. sp. 250k preset
250 ohm w.w. lin. sp. 500k preset

500 ohm w.w. lin. sp.
500 ohm preusst

4 . ohm preset
4 m. obwm }in. ep.

1k {in. sp. { m. ohra 1}in. ap.

1k small jin, sp. 1.3 m. obm

1k preset 2 m. obm preset

1k w.w. {in. sp, 5 . ohm oniy

2k d/p awitch 25 m. ohin w.w. preset

2k w.w. preset 22k w.w. preset

2k small preset 2k 1fin. sp.
2k 1§in. ap. 25k preset,
5k w.w. lin. ap. 25k ¥in. sp.
5k w.w. preset 25k lin. sp.

10k {in. sp. w.w. 25k preset smali

10k §in. sp. 50k lin. presets
10k preset 50k lin. sp.
20k }In. sp. 60k preset

20k l§in. sp. 100k ¢in. sp.
20k w.w. preset. 100k lls

March, 1961

CABY MULTI-METERS

Inclusive of Test prods, Batteries, Instrn. Book.
MODEL A-10. 2k ohms/v. 10 ranges of voits,
current, resistapce. £4.15.0, post 2/8.

MODEL B-20. 10k ohms/v. on 0.5v. and 2.5v.

4k  cohms/ D (10v. to 1000v.) 19 ranges.
£6.10.0, post 26,

NEW METERS

0-500 Micro amp m.e. in. .. 19—

£ = .. 18/

b o 15/-

o e o 15/~

0—! amp hot wh-e 2{in. .. 10/-

0-20 amp m.c. 2in. .. 3b o . 9/~

RECORDING TAPES

5in. 800ft., 16/-; 5in. 9001t, 18/6; 533in. 1200ft, 23/6;
7in. 18001t., 35/..

“MYLAR DUPONT”

Bin. 12001t., 37/8 7in. 1800st., 44/-:
60/-. Aupo

CAR RADIO AERIALS

cowmplete

TAPES

Tin. 2400£4,

Telescopis. Heavity * chromed. with
8.

mounting equipment. 22/l

CAR RADIO KITS

Transistorised, M/L waves. No vibrator. 12 volt
swall. Cap be built for £12.19.0.

BBC/ITA AERIALS

3 Element combined, 31/6. Post 2/8.

LINE OUTPUT TRANSFORMERS

| Most types avallable. Btate make of receiver.
| 8.A.E. all enguirics.

TRANSFORMER FILAMENT

230v. Primar; 8.3v.~15 s., 6/8; 210v.-240v.
Pritmary: 6.3v.-2.75a.. 8/-. Post 6d.

J.B. DIAL ASSEMBLY

Type SL18, s General Purpoee Blide Rule Drive
for FM/VHF units, 8hort Wave Conveiters, etc.
Printed in three colours on aluminium with a
0-100 scale. Provision is made for individual
calibrations, Trave! of polnter 4}in., scaie plate
7 x 44in., scale aperture 5} x 1iin. Norwmalily 11/6.

our priCE TI§

MIDGET MAINS

230v. Primary. 220v.-30 m.a. and 6.3v. lja.
Standard, 9/-
Ar above, i 3 ded,
10/8; i*u]ly sbrouded 11/-.

TOOLS

TWIST DRILLS. Set of 9 in plastic case, 1/;,~1n.,
3/8 Set.

SCREWDRIVERS Reversible blade, Phillips No. 1
and 2. Clear plastic handle. 2/8.

RAD[O PLIERS. Gun Haish. 3}in., 3/11; 6{in., 4/6.

MINIATURE
DYNAMIC SPEAKERS
A must for all build-it-yourse!f hams. As supplied
with all currsnt transistor kits. Can also be adapted

for homes phones or inter-comn “in. dismeter
resistance 70 ohins. 4/8. Post

CRT HTR ISOLATION
TRANSFORMERS
New improved trpes, low capacity, small gize and
tag terminated, Prim. AC 200/250v. Becondaries

Nil, +23%, +50% BOOST for 2v., 4v., 6.3v., 12v.
or 13v. Tubes. 128 cach.

TEGHNIGAL TRADING GCO.

POSTAGE MUST BE ADDED UNLESS OTHERWISE STATED
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PRACTICAL" WIRELESS
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TABLE MODELS, FAMOUS MAKERS:
valves and tubes. Uwuequailed in value.
and ot guaranteed to be in working order.

They are unt.

12" — £3.19. cuo
14" — £6.19. ci-

12" 5 CHANNEL TV’s 45/~ (

FURTHER HUGE PURCHASES DIRECT FROM SOURCE

15 CHANNEL TVs

Complete with all

AMAZINGLY POPULAR-IDEAL SECOND SETS

P &p
l'l/ﬁ

14" 5 CHANNEL TV’s 85/- (")

TUBES

Due to
and nar e

Sited TOP QUALITY
Carriage and Insurance 12/6
CRM82. MW2C-7. MW22-14,
MW22-17. MW22-18

12KPA, 121K, Cl2B, CEM121, CRMI121A,
CRM121B, CRMI1¥R, CREIZ& MW31-14C.

Mw22-14C,

i W36-£4,
MW43-64, M W43-68

CRM152A CRM182b. CRM153,
MW45-80, MW41-1

STAAR GALAXY SPARES

Huge quantity (Autochangers). 8.A.E. enquinies.

Y Record Players camaged/- Y
GARRARD 4-speed 4/546 o o 819 0
GARRARD RCI20D Mk. 1T ., .. £017 @
B.a.R. (UAI4) Autochanger .. a 718 0
EMI 4-speed dtereo . £6 18 0
B.8.R. (UAR) Aumchanxera £6 15 0

4-SPD. RECORD PLAYERS

Latest B.3.R. TUY9 Turntable, together with

w

lightwelight Btaar Galaxy duat sapphire
crystal ltnmover mek-up head. Truly
amazing value carr.

; £3.10.0 3V

GALA;Y PICKUPS, as above, only 18/8.
External ITV Converters with

power pack
Hammered finish. Very compact. Galn and
Trimming controls. Listed at £7.7. 39]_
Carriage 2/6. OUR PRICE
%  TRANSISTORS
RED SPOT Now only 3/6. WHITE SPOT 4/8

General purpore, taniour make, 8d.

DIOD Es 8/- doz.  GEX44 type, 3/8.

AWS3-80, CRM212 MW53-20, MW53-80
PLEASE NOTE:

REGUNNED TUBES have new Guns Getters, Aquadac Coating Bases, eto.

CRM142,
17A5P4.
171K, AWSE/21, C17FM, CRM171, CRM172.

74U1A. AW45-30. C14BM, C17RM, CRM151,
CRM173.

DIRECT FROM OUR FACTORY
the tncreaaing demand for our wide range ot CRTs
fHetept handling niethods we offer unheatable value.

G U RANTEEI
6 MON1HS 12 MONTHS 12 MONTHS
‘REVA.UUMED REGUNNED BRANIYJPNEW
4 TYPES

7. £1-10 £3 MW31/74

} £92 £4 £4-15

Mwas/24

£2-10 £4-10 £5-15

£3 £5-5 MW43/64

£4 £6-10 || £6-15
Many other types not listed available. S.A.E. enquiries.

SPECIAL OFFERS

UAS Stereo Changers
B.8.R. tamous  Monarch  autochaugers.  fitted
with quahty sreren cartrilge.
Truly amazineg value. £6-19-0
MAINS AMPLIFIERS
3 valve (10F3, 10P14, UU®. 3 watt, 8in. loud
speaker, i two tone cases with controis, 49,_
ldeal for record players, P.A. work, etc.

Loutspeakers

TOP MAKES—MANUFACTURER FRESH
2%in., 18/-; din,, ;. R’hin., 18/-; Bin,,
84in., 18/-: Rin., 19/-; loin. 228; 12iu.,

7 x 4in. ellipticnl, 18/ 9 x Rin. elliptical, 22/8;
10 x Bin. 4-1’mt|cal 23/6: Rin. Stertorian 15 ohma
HFR10, 70/-; 10in, Stentorian  5-7-5-15 ohmy
HF1012, 99/9: 121n. Ulored Field, 27/8,

STOP PRESS. R x 13in. Bpeakers, 22/6.

PM SPEAKERS Surplus 3 ohm

/-

Terted, tap makes, performanec Euarantesl
A4in. b, Tx4
A, ! = 1mn. 13/-

* RECTIFIERS *

For Chargers, selenium. full wave, 12 volt, 3-4 am

8/6; (Carr. 1/-% ’50 v. 80 mA. 5/-, RMI1, 6/8;
R -. RM2, 8/-; RM4, 15/6, RM5, 21/-; 14AR6,
23/-; 144100, 25/-; 1GRCI-1-18-1. 7/8;
7/9; 18R D2-2-8-1, 14f-; 14RA}-2-8-2

20/-.
100 RESISTORS 6/6
100 CONDENSERS 10/-

Miniature (‘era.mlc and 8ilver Mica Condensers
3 pF to 5500 pF. LIST VALUE OVER £5.
VALVES ALL GUARANTEED 3 MONTHS

PL81 52476 EY51 5% 476

VALUE ENDS
TV PROJECTION UNITS

Coraplete Standard Phihps  optical unite  with .
Mullard MW86-2 orojection  tube

{uutested) at a fraction of cost. £3l1 o-o
TURRET TUNERS

3% Megr at £9/-. |5 Meus at 38/.. Complete with
Vaiver PUCRS, PCFRD.  Famons make.

% VALVES

BY RETURN OF POST

10, DISCOUNT SEECIAL OFFER

TO PURCHASERS
of any 81X VALVES marked in black type (15%

NEW LOW PRICES
GUARANTEED 3 MONTHS

FREE TRANSIT INSURANCE, All valves are new
or of fully guarantecd ex-Giovernment or ex-eguip~
ment ongin. Satisfaction or Money back Guarans

io dozen). Post: 1 valve, 6d., 2-11, 1i-. tee om ponds if returned unused within 14 days
0za 5/6 BAM6  3/61BJ7G  b5/6/6X3 8/9, 12E1  12/6,35Z5GT 8/6) DAFYL 5/3 EL91  4/9, 5108 1Ri- T4l 8| UF4l  8/8
1ASGT 6/-|6AQ5  6/-|AITGT I3 2I5GT /6|42 76| DAFYS /9 EM34 B/8|N152  10/6| THAOC 12/6 |UF42  6/9
1AZGT 11/9|6ATR  7-|8J% IZK7GT 5/6] 13 16 9/8 82| Pal 4/5 U4 8/-11UFR0 8-
1C3GT 9/9/6AU6  TI9|wKEGT 127KSGT11/8| 50C5 9/t 3- 913 | P61 B/6[1"Fas  9)-
1D3 918 8B7 9/8{pK7 12K%  12/6|50L6GT 9/3 e 919 J’ARCSOH/- 69\ pes  14/8
1D6 9/8|6BRG  B/8|KK7G 12Q7GT &/6 10/6 9/9 10/6] PCVRe 776 18/~ ey 73
1H5GT 9/816BA6  o/-|gK7q 128G7 B/ 8/8 5/6 18/-| Pucss 978 18/6|gLal 6
1L4 8/6| sBE6  6/-|gKg 128J7  5/6(6 11/- i- EY51 PCCSN  187- 1-1v144 12/8
1LDS  8/8|6BUSG 12/6|8KgG  5/6| 705 26| 198K7  5/8)7 8/- 11/9 AMALL 8/9| PCCh9 13/8 13 |gLas 919
ILN5  4/6|ABH6  8/-|gKSGT 10)-| 706 73 12sumrs/e 6/6 /= EY#6  8/-|PCTRY  7/6 8/9\ULs4 /9
INSGT 9/8|6BJ6  8/=| 17 jorg|TET /6|1 /6|7 6 /6 735 /| PCFs2 16 26/6| yma0  9/8
1RS  BI-16BR?  %/3|qLs  9/9|7H7 78 toar 14/9) 6/6 719 3(E7q0  6/9|TCLs2 878 89| cus  19/8
IRy 8/8|aBW8  I/BKLAG  3/b|7TK?  8/-[19AQ5 76 9/6 579 EZal /8[| PCLR3 11/6 6/- 1007  9/8
18 A3leBWT 60| 6L7 8-1707  9/6| 19BGAG15/- 41 ﬁ;g EZ30  6/3| PCLAt  9/9 5/-ltus 5/
AT4, deleBxs 8ol gz ye|isz  sis|:bL o w6 10/6 & 28l % PENZS 4/ 5/8[UYIN 11/
L 0/.|7V7 7j8| 20F2 9/6 16/- G'iC 7= o dr 5/8[UY21 11/8
344 1916 9Y4 7-|20L1 1378 20)- 8/- Gz32 59| PEN46  5/3 98| vi) 68
818|724 76| 0PL  1i/6 B 3-|EF30 (737 10/6|PL33  @/- 96| vis 61
/6!8D3 8/6|20P3 1278 3/9 ;/‘19 EF10  13/6| AL11DDe/b| PLES  1U/-| -agn  15/- YR105/30
8/6|10CL  11/-|2084  24/- 15/~ i EF4l  8/6 gyre 8| D1A% 1460 130 1246 e
6/8|10C14  8/-20P5> 16/~ 2). JOEFS2 78| yxy3y g9 PLel o B/Biyg00 1978
141 3/0 49| EF50-BR2/- Kras  6/8|PL&3  7/6{Usse 11/ | VRIS0/EC
9)- 2/9 To|EFU-USA xrasc er|MLAS 70| UH03 /6| gey 30
12/8 10/ Y-|Eesa  8/5|KTI8  BLIpuS Gloiusts 6f\wrs g
ap 3 a/e|EFs0 53| ET88 916\ pyy g | UROL oW 4
o/3 ap o-lgres 7. K045 Bi8pyny gy IARCRORS a1 s
78 g 8-l gpae 103 K61 B v 1006 o-|xeim 1278
579 /9 806 Frsg  wi. K163 66| pyag Tz UL BEixas Corg
419 9/- 9 EFOL 58| KT6s 126\ pval g6 UDCIL B/8\xes 11
116 8/6 §/6|EFaz  4/8|KT?6  9/8|pyvas g9 liBfﬁu 8((; X66  11/-
5/ X 4/9 §6|EFos &/ KT8l 14-|pyss £ URISY (0101X76M /6
8/ 5/3 30FL1  9/6 21/- 19-|ER32  7/9| KTW61 5/6|pz30 12/-|. X7, 14/8
GABGT 6F33  6/8|6SLIGT /- 7/9|30F1 789 17/8 21/-|EL32  4/6| KTW63 /8| RI3  12/6) UCCR4 14/6/X70 * 16/6
6AB3 6G6 3/ | ASNTGT 4/9 5/8|30P4 12/ 18/- @9|gL33  9/-|KTz63 B/61p19  12/8| LCOR0 B-lves e
6ACT 6HB 2/-|A8Q7  8/3 6/6| 30112 8/- s 3/6/ ELA5  8/6|L63 2/9|5Dh B/-| 70 1| ze3 513
RAGS ols  4/3)6587 5/ 7/-|20P16  7/9 3/8 4/8|ELa7  11/6|LN152  7/6|5pg  8/9| UCH?1 i%/6|700 gy
64G7 756 2/9|6U4GT 10/8 8/-|30PL1 10/8| D152 /6 0/6|EL38  1g/6| L7319  7/6|sps) oy UCHAZ /9 b 8/8
RAKS 3GT  3/9|AU5G  6/3 8/9| 431AGT 9/~ DARD  12/6 41.|EL4l  8/8|MU14  8/-15pg1  2/6| UCHAL 8/6|077
BALS b8 4)-|avAG 518 12BH7 10/6|53\ws  g/9| DAY 2,6 V8| FL42  0/6|N37  11/-|SU95 15 UCLs1 11/3(Z168 /3
6AMS  4/8 RJT 718 AVEGT 6761 1008 8/68' 25Z4GT 5/6' DACX2 8§/8/ ECC34  &/-' EL®4 71- NTR 15/~ sU215nA4/6' GC1.83 18/6'2718 5/8
Post: 2 Ibs. 1/6, 4 Ibs. 2/-, 7 Ibs. 2/9, I5 Ibs. 3/6, etc. No C.O0.D.  ALL ITEMS 5%, & POST FREE IN DOZENS.

TEGHNICAL TRADING GO
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PRACTICAL "WIRELESS

fidelity”

TAPE RECORDERS

Moarch, 1961

BEFORE YOU BUY
—YOU SHOULD
HEAR THESE
RECORDERS. THEY ARE COMPARABLE

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

TO THE MUCH HIGHER-PRICED MODELS

MODEL CR3/S Inco’lgorates the new

G COLLARO''STUDIO" TWINTRACK 3-speed Deck
descriptive leafiets Ezfiv;Tﬁrms Deposit £7.18.0 and 12 months of £39.10.0
(I:Vég DAEila 3531_/‘3' ?ﬁcprgEat?s%}éeRve%' popular 3-speed
L “ " eck
mces quobed provide v che' Ex‘fhr.lly %%%glsmlﬁcggﬁrates the ghé“ri‘ has b%t.h ux;per andolowdermt.ape r.rackfs £47.10.0
COMP; RE DER incl fler (described opposite) t.hus prnsneresltEd. 10108 m g S

ding CRYSTAL MICROPHONE
and 1 200 ft. Spool of Tape.

ensuring truly “Hi-Fi"
and playback facilities.

record

MODEL TR3/Mk v'Incorporabes the New

TRUVOX Mk. VITWIN TRACK 2-speed Tape Deck £49 10.0

rms: Deposit £8.18.0 and 12 months of £3.

TAPE AMPLIFIERS and PRE- AMPLIFIERS PRESENTED FROWM MULLARD DESIGNS

MODEL HF/TR3 TAPE AMPLIFIER
(Mullard Type “A” design)
A very hizh quality Amplifier
incorporating 3-speed treble
equa.lisat.lon. using the lazest
FERO. BE _POT ORE
INDUC'I‘OR FOR COLLARO-
TRUVOX-BRENELL-WEAR-

\IULLARD TYPE “C"
TAPE I'RE—A\II'LII-IER—
ERASE UNIT

The “Hi-Fi" link to add full tape
recording facilities to Hlmh

Fldelity home installations. o
CORE PUSH PULL OSCILLATOR and 3-speed L;%ag er‘l‘{uallsation

corporates FEROXCUBE

ITE or MOTEK Tape Decks,
by FEROXCU:. POT CORE INDUCTOR 'EARITE-

fOrmer‘ILSFn(:l\g%tsputsezzgx C%LLARO TRUVO\ BRENELL or MOTEK TAPE DECKS.
Power Supply Unit. - Includes separate power Supply Unit. OR ASSEMBLED
KIT KIT OF H.P. £3.8.0 Deposit and
Parts £12.15.0 assevmrep £16.10.0  FAR2E £14.0.0 HF;£3:8,0berosit £17.0.0
e H.P. Deposlt £3.6.0 and 12 months at £]. 4 2. (Excluding power unit £11.15.0 and £14.10.0 respectively).

— m— — e —mas — — — —

COMPLETE KIT to build the HF/TR3 Amplifier.

FOR ‘T" E HOME CONSTRUCTOR _ ) vetner wish the COLLARG FeruntaT Batss- £25.10.0
SPECIAL ‘COMBINED ORDER’ PRICES @ :5;%%“;1955@?{%? RS R LA S DR £ 091010
(a) The COLLARO ‘‘STUDIO* TAPE DECK and o eposit £5.16.0, and 12 months £2.2.6.

“er i (©) COMPLETE KIT to build the HF/TR3, together
U:,za;s;av;emdﬂ%esxd.;fg—?ﬁﬁvgf?v_?f? £20.000 © Saele W SuURIIHS g,450
months £233. @, TAPEDECK .........cciivuumiiieiiininancnea,.

H.P. Deposit £5.18
As above but TYPE “C”
plied as complete KIT QF
O Mk. I

)

PAR
(©) 'Il\;[ri?ng}Li,LA SR gﬁPE DECK and the H .
Power Unit assembled, :est,e? i £35.0.0 -(£] extra if we are/required to wlre up Deck Switch Banks. )
H.P. Deposit £7, and 12 mon (e, C?t%i’ﬁ“ﬁ%“% tg\k;gl}l{d\g}ﬂe \I—/IF/TRSE nggeé.ﬁer £36 o 0
As b &% = 5
@ A SRebur Type "C aa cOMP LEFE OF £32.00 o As above but HF/TR supplied ASSEMBLED ard £39.10,0
© £40.0.0 H.P D'66'”t'é'?'ié'(')‘h}i&’iz‘}hkixiéh's'éé'iﬁ'i'l'
8 ® COMPLETE KIT 2 2ui2 the BE/TE) AMELE £41.10.0
i f - s B o 10,
® B &b°v7__bf1_°__?’_'f’,e_,,9.,’_‘f couipe BT SE830.10.0° o) erio bl e ERATRORCE £45.0.0
® The SRENELL iV DROK and thic sssembied  £46,0,0 T B> Dposit £9.0:0; and 12 months £3.6.0. s
ypH P. Deposit £9.4.0, andaig montthi-‘gA'; 8. o () THE WEARITE 4A DECK with assembled and
@ A5 bt Tope LT omulers O PRRIY £43.0.0 }tfsatgdLl}I_tl:‘lT’I‘Rans?mpllﬂer including WEARITE $5E (.0
4A DE o € 1 ransformer............ 0. ca.ca.
assembled and ’%esced CKwIth TYPE : C £56.0.0 H.P. Deposit £11.0.0, and 12 months £4.0.8.

H.P. Deposit £11.4.0, and 12 months £4.2. 1
(Carriage and Insurance on above quotes 10/- extra.)
B RO RN PE T EELIED I A FQRTARLE Cace
L RE-AMPLIFIE!
FULL DETAI.LS ON REQUE T. g

Carriage and [nsurance on each above 18 10/- extra,

Atrractive PORTABLE CASE is available to accommodate the

TRUVOX or COLLARO TAPE DECKS and we offer it, together with

ROLA/CELESTION 10 x 6in. LOUDSPEAKER—ACOS CRYSTAL

MICROPHONE—and_1,200ft. SPOOL, E.M.I. TAPE—ALL FOR
£. .10.0, Carrlage and Insurance 5/- ext.ra

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

The “MODEL HF/G2R”

PORTABLE TAPE RECORDER
(Original Price £33.0.0)

FOR ONLY 22 gns.

H.P. Dep. £4.14.0. 12 months
£1.13.9. (Carr & tns, 10/- extra).
Incorporates THE ATEST
GARRARD "MAGAZ[NE"
TAPE DECK a HIGH
QUALITY AMPLIFIER. which
is entirely based on the very
successiul MULLARD TYPE “A"
DESIGN and specifically developed
to operate the GARRARD DECK. PRICE IN-
CLUDES PPLY OF THE GARRARD TAPE
MAGAZINE and a 4in. SPOOL of DOUBLE PLAY TAPE. Com-
prises a Twin Track Recorder operatinz at 3¢in/sec. spced and
providing up to 1 hour 10 mins. playing time. Truly “‘Portable’’.
weighs only 22 lbs Outstanding features are excellent perfor-
mance and simplicity of operation.

n
&

.

The “MODEL TK/MklV"
PORTABLE TAPE RECORDER

(Original Price £49.10.0)
FOR Price inclules a 17
ONLY £36. I 0.0 spooi of EMI tupe!
H.P. Dep. £7.6.0. 12 montns £2.13.8
(Carr. and Ins. 10/- ertra).

Incorporates the Truvox MKIV
Tape Deck. Rola/Ceiestion 8 x 5

in. Loudspeaker and the Truvox
Type K" Amplifier specifically
developed by Truvox Ltd to cor-
rectly operate their MkIV Tape
Deck. As a result we are able Lo present
a highly perfected tape recorder provid-
ing sound re roducuon which truly justifies

the Title "Hhrh Fidelity

A Twin Track Two Speed model operating at 31 and 71 in/sec.
speeds and Incorporating Magic Eve Indicator. Safety Button,
Ext. Speaker output, tone and

(Prevents accidental erasure).
volume controls.
e e

FULLY DI"Q(‘R IPTIVE LEAF LI‘TG ON ALL OF ABOVF
ARE AVAILABLE—BUT PLEAS NCLOSE S. AL AND
STATE \Vﬂltﬂ LEAFLET IS IIEQUII(LD.

www.americanradiohistorv.com
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STERN'S MULLARD DESIGNS

Designed by sl LLARI—presentead ) o

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

For use with the MULLARD 2-valve pre-: amplihm with
which undistorted power output of up t ts is ob-
COMPON \\I) NEW

tained. We supply SPECIFIED
’I;l Ul nn

VALVES, including I’Al KO  MAINS
)I{\II 1R and choice of the latest Ultra-Linear
or the PARTRIDGE Outout Tran:tmmer

PRICE)COMPLETE. KIT (PARMEKO Qutput £1 o
Alternatively we supply ASSEMBLED

and TE Il) £11 100
Al!()\’l

MULLARD’S PRE AMPLIFIER
TONE CONTROL UNIT

Employing two EF86 valves, and designed to operate with
the MULLARD MAIN - \Il'l,ll"llil{S. but also per-

fectly suitable for other makes. }}%Lé}TEf})bbEMBLED and £25 o o

PRICE COMPLETE ESTED  o.ovvvevieannnns oo
o8 A £6.6.0  assumpLED anp TEsTED £8.0.0 1P, Terms: Deposit £5, 12 months of

Supplled = lctlv to MULLARD'S SPECIFICATION and incorporating: £1.16.8.

@ Enualisation for the latest R.LA.A. characterist (z) KI'T OF PARTS to build Two “5-10"

® Input tor Crystal Pick-uvs, and varianhle reluctance maygnetic types.
Tape Head. () From a Tapc Amu(l:iﬂebr olx ‘Pre-amplifier
ontrols.

@ Input (a) Direct from Hizh Imp.

Q senﬂtivp l\’ncmnhomD Channel. ® Wide e range IK ANS dnd TRERBLE

COMPLETE MULLARD “5-10"” AMPLIFIER

s’ STCICLLY Lo speciucativg

963
PRICE REDUCTIONS

(a) The KIT OF PARTS to build both
the 51UR Main Amplifier and the
Z-V%ILEUP E-AMP CON- £15 15 o

WIRELESS

\b) The '6-10" and the 2-stage PRE-
AMP poth ASSEMBLED and TESTED

H.P. Dep. ¥3.16.0 and 12
months ot £f £1 8‘18'0
(¢y The KIT ARTS to build the
DUAL-CHANNEL *3-3" AMPLIFIER
%’?Rdi LR%I?’EE}LI‘.EF HANClk’ON

G- AN iR o
TROL, UNIT...1eeo o, £21.10.0

(d) The DUAL-CHANNEL 13-3
AMPLIFIER and the DUAL-CHANNEL

PgE-l\l\‘ATS’LSIEI%Eé}EE CONTROL  UNIT
Rastep o oED st £25.0.0

Hl 12 ’{zrms Deposit £5 and 12 months
O
(e) THE KIT OF PARI‘S to build one

b i
AMP  CONTROL Ui £21.10.0

ONE *'5-10""

f) AMPLIFIER and the
DUAL-CHANNEL

PRE-AMPLIFIER

MAIN  AMPLIFIERA
Parmeko Output Transformers)

the DUAL-CHAN I\(g\lf PRE. l
\‘VI{’[LM-[EIL CONTROL £31 o 0

(incorporating
and

hy T\\OH 5-10"" A’\IP} [I%F RSP?.H%[%’I%
The popular and very successtul complete “'5-10" incorporating Con DUAL-CHANNEL D} tE-AM
trol Unit providing up to 10 watts high quality renroduction. Only S\O"\fl}"[\{(s)[]:!ﬂ UI\‘{‘,I'I,‘FFL“,[I!'IF}; £36 0 0
Specified Components and new MULLARD VALVES are g 3 R .DD it £7.4.0, 12 month:
sur\pllad mcln?inﬁ I']\R MFE :}(\) ?I‘\ N M - IE‘"P Lerms: Deposit £7.4.0, 100LAS
and choice of the latest (18]
Carriaze and Insurance 7/8 cxtra.
ﬂ{g%é AfgzE QU TMF)S{OX“(‘ MBLED Prices qunted are subject to £1.8.0
PARTS £11-1o-0 Hm‘] '1rq}'1U}.n £1 3-10-0 extra lor Partridge Transformer.
HIRE PURCHASY (Assenibled
Amp. only). DEPOSIT £2.14.0 12 months at 18/10. -
ABOVE mcmnorat,mg l’/\R I‘RID( E OUTPUT TRANS. tl 6.0 e)’tra STEREO PRE AMPLI FI ER
— — —
£ 99 This model
OOMPLETE MULLARD ‘3 3 l lnn:rnnr:ms

AMPLIFIER FOR A SVAL
l U\ lh
TO 5 AWAT

e <
COMPLET E KIT £7 10 6

OF PARTS

'T
OR A

CATION including Mullard vaives .o
anda PARVMEKO OUFPLT )
-

——

TRANSFORMER.
; 1R )
THE “ADD-A-DECK
GARRARD “VMAGA
TAPFE and the
PRE-AVIPLIFIER
Supolied on ONE
e 18 Gns.
‘ FOR USE
1
Price includes Garrard Magazine
and a 4in. Spool Daubie Play Tupe
Provides complete tabe recording deller\ and
designed to operate through the pick-up <ockets of
from which reailv first class reproductinn is nbtained. It con-
slstsofa Twin Track Deck connerted ta the Pre-amplifier and ope-
REOORD PLAYERS THE LATEST MODELS ARE IN STOCK,
N MANY AT REDUCED PRICES
S.ALT.

fncorporati
MODEL HF/G
CHASSIS (as xllu<-
(Carr. & Ing., 10/- extra).

H.P Deporit £3.16.0. and 12 monthsof £1 7

the standard type of RADIO RECEIVER or an AMPLIFIFR,
rates at 3injsec. s speed providing up L(J_HLIOmhn D]R\'ﬁ_ﬂme

FOR ILLUSTRATED LEAFLET

.51, \IO\ \l(( u l AN 4-speed mixer Autochanger £6 19 6
with Crystal Pick-u . .
The NEW COLL \RO MODYEL RP394 4-speed Single £9 18 9
Record Plaver. Studio Cartridge. 0 o
The NEVW COLLARO C60 4-speed autochanger unit £7 19 6
%’h‘“.s“\““.‘%""" A Ehneh Pl c 6.9
e .M -spee ngle Reco! a
40 pe tngle Record yer with Crystal £6.9.6
TIIE Nl‘ W B.S.R. Model UAI2 in Stock. A4 “SPEED” £8 7 6
MIXER AUTOCHANGER oUo
UAI2 also available incorporating the RB.S.R. £10 10 o
STEREO Pich-up, pla,\-s L.P. and 78 Records, - .
GARRARD  MODEL TA/MKIl 4-speed Player £8 10 o

fitted high output Cryvstal Pick-up.
GARRARD MODEL  ROC2M0,
speeds. High output. Crystal Pick-up.

Autochanger 4- £40,10.0

Cax riage a.nd Insurance on each above. 5/- extra.

wWwWwW americanrad

and TEST
(ntus 6/ carriage and insuraner) H.P. 'I‘Prn1< Treposit £2.0.0
and 8 Months at £1.0.0. Combplete to MULLARITS SI’F)(‘IFI-I

III'-IN 1)U\l ITY two Mullard

UC-  2-valve Pre-
l Amnlbllrlers
EMRLED £8.19.6 [AmAinad

unit ena
bling it to be used for hoth STEREQ=
PHONILC or MONAURAL operation. It
is designed primarily to operate with our
range of MULLATID MAIN AMPLIFIERS but will also operate
eqnually well with any make ol Amplifiers requinng an input

20U mfvolts,
compLETE KIT £12.10.0  AFPMALER, £15.0.0

H.P. £3 Dep. and 12 mths. at £1.2.0

MULLARD FOUR CHANNEL MIXER UNIT

Self npowered with (athode
foliower smgput, Incnrporatles
Two tnputs tor MICROPHONIS
One for CRYSTAL PICK UP and
tor RADIO or TAPE

Complete Kit ot Parts

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

MODEL 1.1.. onie microphone Input matched for moving coll or

a tourth

Rtbbonmkn £1.1"i.0£‘x_tra. — — — _ -
Mk.11 “Fidelity” FM TUNING UNIT

An attra~tively presented Unit mcorvnracing MULLARD PER-
MEARILITY TUNING HEART and corresponding Mullard valve

it FOR THE
mg(;i\rJISTRUCTOR £1 0‘1 o‘o ASBSEMBLED 4'5'0
-

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

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

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

The Portable Case will also accommo-
date almcst any make of Autochanger
and is att-activelv finished in Mushroom Grey Rexine.
WE ALSO SUPPLY SEPARATELY—

(a) The 2-stage (plus Rectifier) AMPLIFIER L
(b) The PORTABLE CARRYING CASE £3.17.6

(c) $¢in. .M. SPEAKER18/9 Carriage and Insurance 4/- extra

B Mg,

iohistorv com
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Easy - to - build kit - sets of ﬂmz» highest quality at lower cost

AMATEUR TRANSMITTER Model DX-100U

Covers adll an"ll(lcudl'. band; from |eg-|o Imetres. Selt-
mn ower

Modulator and V.£0. o TUPPY £78.10.0

“HAM"” TRANSMITTER Model DX40U

From 80-10 m. Power input 75 w'. E.W., 60 w. peak
C.C. phone. Qutput 40 w. to aerial. Com-

pact and self-contained. Prov. for V.F.O. £29.10.0

VAR. FREQ. OSCILLATOR VF-1U
From 160-10 m. Ideal for our DX-40U and similar
transmitters. Price less valves £8.19.6. £10.12.0

R.F. SIGNAL GENERATOR, Model RF-1U

Up to 100 Me/s fundamental and 200 Mc/s. on
harmonics and up to 100mV. output on all £11.11.0
bands. U U

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

VALVE VOLTMETER Model V-7A

Measures volts to 1,500 (D.C. and R.M.S.) and
4,000 pk. to pk. Res. 0.1Q to 1,000 MQ. D.C. input
imped. | IMQ. Complete with test prods £13.0.0
feads and standardising battery. W

Portable 234 in. SERVICE ‘Scope Model 0OS-1
Compact portable scope ideal for servicing and general
work. Y amplifier sensitivity 10 mVjem: response
;{:3 dg 10 ¢/s-2.5 P;zils. T}imflrasel I5 ¢/s-150 kefs.
rinted circuit. Case 7§ x 43 x in. long.

We. only 104 Ib. £18.19.6

Sin. OSCILLOSCOPE Model 0O-12U
Has wide-band amplifiers, essential tor TV servicing.
F.M. allgnment, etc. Vertical freq. response 3 cjs. to
over 5 Mc/s. without extra switching. T/B

eovers 10 ¢/s to 500 kc/s. in 5 ranges. £34.15.0
RES.-CAP. BRIDGE Model C-3U

Measures  capacity 10pF to 1,000uf resistance
100Q) to 5 MQ) and power factor 5-450 v. £7.19.6
tast  voltages. With safety switch. J5e

SINGLE CHANNEL AMPLIFIER, MA-12

10-12 watt Hi-Fi amplifier. Extremely low £9.19.6
distortion and wide frequency range. olUek

“GLOUCESTER” EQUIPMENT CABINET
46f x 30 x 2lin. dcep Mk.| houses Record Player
Stereo Amplifier, F.M. Tuner. records, etc. Mk. ||
will house a Tape Deck in addition. Left in the white
for finish to personal taste.

Mk. 1 ... £15.186 Mk 11 ... £17.8.6
“CHEPSTOW" EQUIPMENT
CABINET

Ideal cabinet for small rooms or armchair
operation. sHouses Record Player, F.M.
Tuner and Stereo Amplifier.

Ll £10.10.0

‘PACKAGED DEALS’ . 1yi.r:

Equipment including TAPE DECKS
(Collaro  or Truvox). RECORD
PLAYERS (Collaro or Connoisseur)
and DECCA ffss PICK-UPS3

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

r--sg——-—q_m—-—-’--——-—--—.

] Please send me FREE CATALOGUE (Yes/No)
Full details of model(s)

GRID DIP METER Model GD-1U

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

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

Monaural (TA-IM) £16.14.0. Conversion unit to
Stereo £6.0.0. Stereo (TA-IS). £22.49
SHORT-WAVE TRANSISTOR PORTABLE
Model RSW-1

Extending aerial leather casec 2 short-wave bands
Trawler and Medium. £20.18.6

6-TRANSISTOR PORTABLE Model UXR-1
Pre-aligned I.F. transformers, printed circuit, 7 x 4in
high-flux speaker. Real hide case. £14.18.6

DUAL-WAVE TRANSISTOR RADIO UJR-1
This sensitive headphone set is a fine introduction
to electronics for any youngster. £2.16.6

HI-FI F.M. TUNER

Tuning range 88-108 Mc/s. For your convenience
this is available in two units sold separately as follows:
Tuner Unit (FMT-4U) with 0.7 Mc/s. L.F. output
(€3.2.0 Inc. P.T.). LF. Amplifier (FMA-4U) com-
plete with cabinet and valves (£10.10.6). £13.126

HI-FI 16W STEREO AMPLIFIER Model $-88
10mY. basic sensitivity (2mV. available, £1 extra).
Ganged controls. Stereo-Monaural gram. radio and
tape recorder input. Push-button selec- £25.5.6
tion. Two-tone grey metal cabinet. St

6-W STEREO AMPLIFIER Model S-33

3 watts 'gcr 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. £11.80
Sensitivity 100 mV, .0.

TRANSCRIPTION RECORD PLAYER RP-1U

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

HI-FI SPEAKER SYSTEM Model SSU-1

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

“COTSWOLD* HI-FI SPEAKER SYSTEM KIT
Acoustically designed enclosure “in the white”
26 x 23 x 154in., housing a |2in. bass speaker with 2in.
speech coil, elliptical middle speaker and pressure
unit to cover the full frequency range of 30-20.000 ¢/s
Complete with speakers, cross-over unit, £19.18.6
level control, etc. -

COMPLETE MATCHED STEREO OUTFIT

includes record player, amplifier ang
twin speaker systems (pedestal speaker
legs optional £4.14.0 extra). £42.10.0

THE “"GLOUCESTER”
EQUIPMENT CABINET

STEREO CONTROL UNIT USC-1

Luxury model 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. £17.196
STEREO HEAD BOOSTER USP-1

Ideal tor boosting tape-head output and

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

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

NAME

|
|
l
: ADDRESS
I

Pw3

'DAYSTROM LTD.

DEPT. P.W.3, GLOUCESTER, ENGLAND

i

|

1 A member of the Daystrom Group, manufacturers of the
] WORLD'S LARGEST-SELLING ELECTRONIC KITS
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ANOTHER FREE BLUEPRINT

N the next issue aof PracticaL WIRELESS, the first of a new

series will appear on constructing the “P.W. Roadfarer”.

This is an A.M./F.M. Recciver which is transistorised
throughout. Its advance design allows it to be operated either
from its own internal batteries or direct from the domestic mains
supply. Printed circuits have been used and the construction of
the receiver should therefore possess few difficulties even for the
inexperienced constructor. The sct is constructed in four main
sections: the A.M. tuner; the F.M. tuner; the audio amplifier
and the main power supply unit. The complcte receiver is
housed in an attractive plastic cabinet of small size which con-
tains a ferrite rod aerial for A.M. rcception and also a telescopic
aerial for F.M.

Each copy of the April issuc witl contain a free blueprint of the
“Roadfarer”—normal price 5s. 0d.—which will ‘give the com-
plete circuit diagram and components list and other information
neeessary to build the set.  Be sure to order your copy NOW,

The P.W. Signal Generator

HIS issue contains the first article of a new series on the

progressive construction of a wide range Signal Generator

which will provide all the facititics required by the amateur
radio enthusiast and will stand comparison with many of the
designs for the amateur which are now on the market. The
serics is written by E. V. King—the author of two popular,
constructional series which have previously appeared in this
magazine. Whilst the performance of the Signal Generator is
excellent, great care has been taken in the design to minimise the
cost of construction and together with the progressive construcs
tional system used, enables the cost of the unit to be spread over
as long a time as the constructor desires. The Generator is

constructed in four chassis and if required one or two chassis.

may be omitted if the constructor has no usc for the facilities
which they would provide.

Talking Books for the Blind

ALKING books Tor the blind have been used for some

years but now a new library of tape recordings is being

accumulated to replace the tong-playing gramophone record
system. A revolutionary type of play-back machine will
be used which possesses a number of basic advantages over the
present disc reproducer, the result of almost twenty-five years’
research and development by the R.N.L.B. and St. Dunstan’s.
Amplifier, toudspeaker and drive mechanism are housed in one
compact case, controls have been reduced to one On/'Off—
Volume switch and onc Siart/Stop lever.

The truly unigue feature of the machine, however, is the tape
cassette. Little larger m size than an average letterpress novel,
this can contain up to twenty hours recorded speech. This has
been achieved by the use of half-inch tape and recording on it
not two tracks. as on domestic machines, but no fewer than
cighteen tracks, which reduces the number of times a tape must
be changed and so simplilies matters for the user.

I|IH|||I||II|Il||||I|I|||IIHI|I|HIIIIIIIHIIIHI!IIII||||IIIIIIIIII|II|||||I||||II|||IIIIIII|||||||||I||||||I|I||Il||lllll|
Our next issue, dated April, will be published on March 7th

-
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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 end of November, 1960,
in respect of wireless receiving
stations  situated within the
various  Postal Regions of
England, Wales. Scotland and
Northern Ireland. The numbers
include Licencés issued to blind
persons without payment.

Regton Toa
London Postal .. 733,51
Home Counties 688,009
Midland gio 504,025
North Eastern .. 555,770
North Western o 475,975
South Western 4 e 411,298
Wales and Border Counties 245,498
Total England and Wales .. 3,614,085
Scotland .. o5 o 409,088
Northern Ireland 124,137

Grand Total . 4147310

Factory Extensions

ACTORY extensions at Luaton
Road, Dunstable, scheduled
for occupation in March. 1961,
are announced by Erg Industrial
Corporation Ltd. The increased
floor space will make it possible
to increase the output of the wire
wound Resistor division. Addi-
tionally, new and modern equip-
ment for the now estahlished Erg
Transformer division will occupy
a large proportion of the new
cxtension. with an cnlarged air-
conditioned, constant-temperatire
" laboratory. Test facilities cover-
ing full service requirements will
be in opcration to ensure the
highest degree of reliability.

Erg Industrial, already serving
the Electronic  Industry  with
“Custom-built” special products.
intimate that strong emphasis is
being given to an immediate
expansion of this service. for
which highly qualified design
engincers have heen cngaged and
arc solely devoted to this
* Custom-built ** division.

Dopplers and Automatic Direction
Finders

AFTER an exhaustive evalua-

tion, the Ministry of Aviation
has selected the Marconi Doppler
Navigation Type AD2300B and
the Automatic Direction Finder
Type AD712 for use in their new

B =t st B

LR L 2

Transistorised plug-in logic units form the basis of the electronic
signal interlocking developed by Mullard Equipment Ltd. for

British Railways (see page 967).

Argosy C. Mark 1 aircraft for
R.A F. Transport Command.

The doppler order is worth
£552.000 and the automatic
direction finder order £100.000.
Ancillary equipment and spares
are included in both contracts.

The AD2300B comprises the
basic AD2300 sensor. the 5452
computer and the 5453 display
unit.  The computer processcs
ground speed and drift angle
from the doppler sensor. together
with heading information from
the aircraft compass system. and
presents to the pilot the aircraft's
displacement from selected track
and distance to go to the turning
point. It also fceds steering
information into the flight system
and/or autopilot to ecnable the
selected track to be maintained.

The AD712 automatic direction
finder is a crystal-controlled ADF
embodying 4 true and positive
decade tuning svstem and a fixed
loop aerial system. Frequency
selection is by switch: no tuning
whatever is required. This equip-
ment is in wide use by many
airlines.

Battery Firm Changes

'O achieve closer liaison
between their technical, pro-
duction and sales departments,

www americanradiohistorv. com

Chloride Batteries Ltd. trans-
ferred the major portion of their
sales headquarters from London
to the head office and the princi-
pal manufacturing centre of the
company at Exide Works, Clifton
Junction, ncar Manchester, on
January 2. 1961.

Mr A. C. Stewart, the present
sales manager, who is approach-
ing retirement age. will not bhe
moving north. He will be suc-
ceeded by Mr. M. A. Griffith-
Jones on completion of the move.
but his services will he retained
by the company in the capacity
of consultant until he retires.

Export TY for Design Index

T'HE latest Ekco export tcle-
vision models — the 17in.
models T737 and T738—have
been accepted by the Council of
Industrial Design for ** Design
Index™.  The * Design Index”
already includes ncarly sixty Ekco
products and is Britain's record
of well-designed goods from
which exhibits are chosen for
display in the Design Centre.

Tape Recorders for BBC

'l‘llE RRC is purchasing two
_three-track portable and one
twin-track console Philips mag-
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netic tape recorders for use in
engineering research work.
Negotiations for the order were
carried out for Philips by Mr.
Terence Perkins, the company’s
tape recorder section manager,

Silicon npn Diffused Junction
Power Transistors
'_l‘HE Semiconductor department
of A.E.l. Radio and Elcetronic
Components division entered the
silicon power transistor field with
the introduction of three diswan
Mazda  npn  dillused  junction
type  devices,  lypes X703,
XCT713 and XC723 are intended
for a wide variety ol industrid
applications in cguipment operi-
ting at temperatures ranging front
—65°C to +175°C.  They are
particutarly  uselul in power-
switching circuits, oscilliator regu-
lator and pulse amplifier circuts,
and as Class A and Class B push-
pull audio and servo amplificrs:
They are charucterised by un
extremely low saturation resist-
ance, high current and power
dissipation ratings, high Beta at
high current, and excellent high
temperature  performance up to
+175°C. AL 1007C they offer a
range of dissipation of from 2 (o
30W,  They are  available  in
stundard JEDLEC cuns,

Direct View 3-D Picture Process
lq‘ULl.-('OLOUR 3-1> pictures

that can be *“blown up™ to
40in, x 30in, are now being pro-
duced for viewing  without
coloured spectacles or a stereo-
scope by a new proeess sponsored
by Deep Vision Litd.

This process is bused on the
familiar grid system in which each
of the viewer's eyes sces the
picture through o diflerent sct
of “windows ™ — lmndreds  of

extremiely narrow  vertical  slits
between invisibly  fine  vpague
lines.

But apart from their size, the
Deep Vision pictures can also be
brought forward from their
frames or set buck in perspective
—or both. And as in the case of
the equally familiar lenticular
system (in which vertical corru-
gations break up the picture into
two eye-lields), they can also be
made to * change™.

Two more advantages are that
any niumber of identical prints
can be made in fast colours. and
that as 2-D colour pictures can
be made simultaneously, magazine
advertising, for example, can be
precisely matched in 3-D  for
illuminated display.

PRACTICAL WIRELESS

The process involves the use of
e specially-designed camera which,
although bulky and heavy, has no
single awkward component, and
so can be dismantled and
reassembled in a matter of
minutes for location wark.

A shot takes abput five seconds

to complete, but considerable
subjective  movement can  be
tolerated  without  the  picture

being spoiled.

Talk-back System for New Tamar
Bridge

TIGGERS working high up, on

and  between  the 2501t
towers of the new Tamar Bridge
- now being built by Cleveland
Bridge and Engineering Co. to
provide a new road link between
Devon and  Cornwall —keep in
touch  with  the nwuin control
station at one ¢nd of the bridge
through equipment supplicd by
Radio Components aid Special

Produects  Department, AL
Radio  and  Electronie Conis
ponents Division,

The twin towers of the hridge
are L100ft apart and the dis-
tance between the top of each
and two ground stations 18 S00ft
so  that  communication  wus
required over i total distance of
about 2,0000t,  To provide this

967

a transistorised loudspeaking
intercommunication system has
been supplied. A ten-line master
unit, of a type specially developed
by A.E.l. to work vver a post
oftice line und therefore eminent-
ly suitable for this application, is
instalted in the constructor's main
oftice at one end of the bridge.

British Railways to use Electronic
Signal Interlocking

AS part of the railway's

niodernisilion  programme,
the British Transport Commission
has  awarded  a contruct to
Mullard Eguipment Ltd, for the
development  of  an electronic
signal intertocking plant. The
equipment will be the first plant
using  clectronic interlocking to
be used on British Railways and
will replace the mechanical inter-
locking  on  the lever frame
at  Henley-on-Thames Western
Region signal box, 1t will be
installed during the early summer
of 1901,

Recently the company was able
to demaonstrate to British Rail-
ways” sipnal engineers a working
maodel of a double junction, com-
pletely controlled by the new
electronic system. The technique
has  the substantial  advantage
that it employs solid state eleo
tronic eircuitry throughout.

Final testing in progress at the New Plymouth terminal station
of the New Zealand microwave telephone network (installed by

STC).

The fowr equipment cubicles on the left are the transmitter

and receiver equipments for the “ working” and “ standby” radio

channels,
background.
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A MIDGET
PUSH-PULL
AMPLIFIER

By V. E. Holley

3]—{18 amplifier was built originally for a
portable record player. Though modest in size,
weight and cost, it has an output of four watls
and a very acceptable standard of reproduction.

The Circuit

Fig. 1 shows the circuit; it is largely con-
ventional. The valve, V1, is a resistance coupled
pentode voltage amplifier having in its grid circuit

March,. 1961

§ - -

The component layout of this amplifier.

THIS 4W AMPLIFIER IS ESPECIALLY
SUITABLE FOR PORTABLE RECORD
PLAYERS

the volume control, VR1, and a simple top-cut
tone contiol, Ci and VR2. Matters are so
arranged that in the minimum cut position, the
tone control has practically no eflect on the
response. but there is sufficient range to enable the
surface noise from the older 78rev/min shellac
records to be reduced to inoffensive proportions.
R3 is the bias resistor which is by-passed in the
normal way by C3; R4, inserted between the

A al
RO 15K RIS
R13 + 47000 4
K2 co
ST T
N \
'
Cclo
= I6uF
K mer
Output E
Transformer
§ Mains
Transtm'r
P /
250v
4
LS
nput
a
{ o3V
I )
& \ 3
P14 3300 [
AMAMA ac
Mains

Fig. 1a.—The circuit diagram.
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lower end of these components and chassis, pro- NC.._.no conrection
vides a point .for the injection of negative voltage H H
feedback ‘derived from .the output transformer H P A H A
secondary. 5 3 -
" L L
Inverter fxee Ll Akt 6 -:»-II-G K -I.Q? ¢
The amplified signal from V1 is passed to V2, Y 7% 7%y U’é‘i
a triode, 6C4, arranged as a phase inverter with 6/ 62 ';;( o =
. V(’ £7'F91 ve 76C‘4 VJ,(W;GELQI
. . (-} (-]
Fig. 1b (right).—The valve-base connections. & ) 2
W 7}; s
Hote for : ; Hote for v
Input sackerﬁ“{ V.- Seeaer feads 2
1‘ - 2%
Hote for . - :\
rOutput v3 34 !
ranstmr (4 )
legds T i e — 2’..__...:
: 1 77 :Msa;gs or i : HE X
ransform '
- . iy L4 =
va 1 |
7] Hole for . i
- Mains lead le— ¢ ";é' :
15" 3" 1 !:/

Hole diameters

A.. Ygai
8.3 s
Co glaia

Fig. 2.—Constructional details for the chassis.

equal anode and cathode loads of 47k. Two
signals, 180deg out of phase, are thereby produced
for the push-pull output stage. A cathode bias
resistor of 2.7k and a grid leak of 1M, returned
to.the junction of the bias and cathode load
resistors, complete the stage. Heavy negative
current feedback ensures excellent linearity though
it limits the gain of the stage to 0.9 on each side,
or 1.8 times overall. No de-coupling is necessary
between. V1 and V2.

Output Stage

Two miniature output pentodes. EL91, are
employed in this stage with 250V on anodes and
screens. They should be reasonably well matched
but exact matching is not necessary as the common
bias resistor tends to equalise them. The optimum
load, anode-to-anode, is 24K, so that for adequate
low frequency response, an output transformer
with unusually high primary inductance is
required. Such transformers are not readily avail-
able but the difficulty can be overcome by using
one of lower inductance and making good the
low frequency attenuation by negative feedback.
Several small push-pull transformers are available
commercially with a primary inductance of 40H

\

or so and affording ratios of around 80 or 90
to 1 for operating a 3Q speaker. As the D.C.
resistance of the speaker is rather high, there is
some loss of volts. at the valve anodes and the
resistor R13 is included in the supply to the
screens so that the voltage here will not rise above
that at the anodes.

Negative Feedback

Heavy negative feedback is taken from the out-
put transformer secondary via R14 and C8, to
the cathode circuit of V1. The inclusion of C8
reduces the feedback at the lower frequencies and
so allows the gain of the amplifier to rise in the
region in which attenuation is introduced by the
output transformer. The values of C8 and R14
will need adjustment according to the character-
istics of the output transformer. It is suggested
that- the amplifier be completed with R14 equal
to 3309 and C8 omitted, and that the best com-
bination should then be selected after a listening
test under service conditions. The optimum value
for R14 will lie between 200 and 600Q and for
C8 between 2 and 8uF. The circuit is very well
behaved and none of these combinations will
cause instability.
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Testing

When construction is complete
and before switching on, a check
should be made with a  meter
between C1O and the chassis (0 see
that there are no shorts in the H.T.
wiring. Il all is well the power
can be connccted and measure-
ments taken of the voltages on the
output valve anodes and screens. It
should be between 240 and 250V,
measured between these electrodes
and the cathodes, and some adjust-
ment may be necessary to the
value of RIS to make it so,
depending on the output from the
mains transformer. Likewise, it
may be necessary to adjust the
valuc of R13 according to the volt-
age drop in the output transformer
primary. [ there is instability, the
connections to cither the primary
or secondary ol the output trans-
former should be reversed so that
. . the feedback becomes negative. All

I'he complete amplificr. that now remains is to decide by
trial and error on the most
Power Supply suitable values for R14 and C8. It should perhaps

The mains transformer should be of the D€ mentioned that if the amplifier is operated
“ miniature ” type and should have a half wave Without feedback, the reproduction will be very
secondary winding capable of supplying 35mA
and a 6.3V, 1A heater winding. A contact cooled

rectifier is adequate, and mains smoothing is pro-
}fi}c}led by (}‘,19 and C10 in conjunction with Ri5. COMPONENTS LIST

e smoothing is not lavish, but push-pull plus . .
negative feedback reduces the hum to a very low Resustors.(iw unless Capacitors (350VW
level. Somel additional smoothing is necessary %‘:‘"}"2-‘6] stated): D.C. ‘t"‘t'e;‘)" - other-
for the su 2 2 2 — 12! wise stated):
i C7p.p y to VI and V2 and is provided by R2—0-27M Cl—0-01 uF

R3—2:7k C2—0-1,F
; R4—27Q) C3—50uF 25VW

LA . . R5—1M electrolytic

The prototype was built on a chassis of 18s.w.g. R6—47k C4—0-014F
aluminium sheet measuring 74in. x 2%in. x 2in., R7—2-7k C5—0:02uF
a plan of which is given in Fig. 2. There is nothing R8—47k C6—-0'02‘/1F
critical about the lay-out except that to prevent R9—15k (1W) C7—16uF electro-
inter-action between them, the mains and output R10—0-47M lytic
transformers must be mounted so that their RI11—047M C8—2,F 25VW
magnetic_axes are at right angles. There is a R12—600Q (3W) electrolytic
little difficulty here if both are of clamp con- RI3—1k C9—16,F electro-
struction but it can be overcome by mounting the R14—330Q Iytic
mains transtormer on its sidc in the *drop- RI5—470Q (1W) C10—16uF electro-
through ™ position and securing it with a strap of Iytic
18s.w.g. aluminium across the top, the normal
mounting lugs being bent inwards out of the way. Potentiometers: Rectifier:
This method was adopted in the prototype as will VRI—IM log. Contact cooled,
be seen from the illustration. A detailed wiring VR2—100k log. 250V, 40mA
diagram for the amplifier is given in Fig. 3." Valves:

VI—EF91, B7G base and screen

Components V2—6C4, B7G base.

No special components are necessary but it is V3 prog B7G hase
an advantage if the resistors and capacitors are v4 ’
on the small side. The resistors can be {W except Mau}s_transformer:
R9 and R12 (4W) and R15 (1W). R6 and RS Miniature, 250V half wave, 35-40mA, 6-3V,
must be a matched pair as also must be R10 and 1A
R11. If matching facilities are not available, close Output transformer:
tolerance components must be used (5 per cent or Push-pull, high inductance primary (see text).
better). All the capacitors should be 350VW D.C. Ratio 90 to 1 for 3{ speaker or 40 to 1
except C3 and C8 for which 25VW will be for 150
adequate,
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I3
RECTIFIER
POINTS MARKED MC
ARE EARTHING
~TO SPEANER QecTons

Fig. 3.—The component wiring details.

high pitched and, because the de-coupling is not
generous, there may be a slight tendency to
instability. These faults
will disappear when the
feedback circuit is con-
nected.

Fig. 4.—The pick-up
compensation circuit.

Operation

If the amplifier 1s to be used with a pick-up, it.
will be necessary to provide some compensation
for recording loss. While this could easily be
incorporated in the chassis, it will usually be more
convenient to fit it at the pick-up so that it is
eliminated when the amplifier is used for other
purposes. The output of the popular type of
crystal pick-up rises in the low frequency region
and it will generally be satisfactory to add external
compensation at the rate of 3dB per octave below
abou: 250c/s. This may be done with the circuit
of Fig. 4.

Heartbeat Timer

An electronic heartbeat timer with no external
wiring can be sewn into a patient’s chest or near
his heart because it has self-contained batteries.
The circuitry is in a plastic envelope about 2%in.
in diameter, $in. thick. '

The timer supplies a stimulating pulse at regular
intervals to keep the heart beating regularly, where
otherwise it might beat dangerously out of time,
slow down or stop entirely.

This heart timer will run for five years, and has
been tested on dogs for periods up to 100 days.
Dr. Wm. Chardack, of the Veteran’s Administra-
tion, and electronic consultant Wilson Greatbatch,
of Buffalo, N.Y., U.S.A., developed the device.

Meanwhile, it was resported that RCA in
America developed a heart timer using a generator
strapped around the patient’s chest which induces
power into a device sewn inside the chest cavity.

High Power Klystren Installations

One of the 50cm commercial radar installations
using the English Electric Valve Company's K347,
600kW klystron is well on the way to completion
at Kastrup. Copenhagen's new international airport,
which is expected to be operational some time this
month. The K347 is the first high power Klystron
to be designed specifically for use in commercial
radar and in this installation two klystrons are
used with a Marconi S264A radar comprising two
transmitter /receivers feeding an aerial system on
a main/standby basis.

The K347 is an external cavity tuned klystron
operating in the 585 to 61GMc/s frequency range
and repeated tuning operations can be made, to
meet changing operational requirements, without
stressing or damaging the tabe.
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wmns Crystal Controlled mmmmmm
C.W. TRANSMITTERS

By G3OGR

(Canlinu‘ed from page 877 of the February issue)

! W{EN using a doubler, make sure that the

crystals chosen are of such a frequency that opera-
tion is always in the permitted bands. Provided
this is remembered, a doubler will make available
other frequencies, with a limited number of
crystals. It is also in order to use a further doubler.
This is often done to permit three band working
from one crystal, for example. -

HT+
7 M,
SOﬁF
Output
C&ry:m
—
HT—

Fig. 6.—Oscillator and multiplier stages.

Power Supplies

The circuits shown have great latitude in power
supply requirements. Almost any power pack
available may be used. This item can thus be
arranged to suit the output wanted. Even a small
receiver type supply will allow 10W or more input
to a single valve transmitter.

A typical separate power pack is shown in
Fig. 7. The mains transformer, choke. and recti-
fier should be chosen to suit the output voltage
and current desired. For inputs of up to 50W or
s0, a 400/0/400V H.T. secondary rated at 150mA,
with a SR4GY rectifier, will be satisfactory. The
choke current rating should at least equal the
current drawn. The working voltage of the
smoothing condensers should be rather higher
than the actual H.T. voltage.

A fuse is an added safeguard against short
circuits or similar defects. A 100mA or 150mA fuse
will do for small power packs, with 250mA for
larger supplies.

HT* |LFChoke
+ +
——

BuF|  JuF

o
M=

Heaters acY
Mains

Fig. 7.—Power supply circuit for the transmitters.

If the power pack can be disconnected, or its
circuit is interrupted by keying. a 100k SW bleeder
resistor should be connected across the H.T.
supply, to discharge the condensers. In some
circuits the screen grid resistors will act as a
bleeder.

it is vsually necessary to insert a switch. so that
the valve heaters may be run without H.T. being
applied. When initially testing a circuit, it is
advisable to apply reduced H.T. voltage, until
resonance has been found. A dropping resistor
may be used for this purpose.

Kef Clicks

Crystal oscillators usually key well, but if key
clicks are produced, the cathode or key by-pass
condenser may be changed in capacity. Using a
rather large capacity will tend to cause * tails”
to the characters, but this depends on the current
drawn by the valve.

If a condenser alone is insufficient, a choke may
be added in series with the key. Another con-
denser may then be joined directly across the key
contacts.

Many operators have favourite methods of key-
ing. The key may interrupt the cathode circuit, or
may be in the H.T. negative circuit. An alternative
is to use a separate transformer to obtain H.T.
only, and key this in the primary. The rise and
decay time can then be adjusted by modifying the
smoothing condenser capacity. When-keying mains
and other high voltage cirquits a relay is preferable,
for maximum safety.
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A BAND Il Pre=Amp

’A USEFUL ADDITION TO RECEIVERS FAR FROM THE TRANSMITTER
(Continued from page 874 of the February issue)

HEN construction of the pre-
amplifier is finished, all
wiring should be checked

carefully. The unit may now be
switched on and if possible the
H.T. and L.T. should be measured
without the valve in position. If
all is in order the unit should be
switched off, the valve inserted
and the unit switched on again.
As a check, the H.T. and L.T.
voltages may again be measured.
Plug the downlead into the input
socket and connect the output to
the receiver aerial socket.

The dust cores in 1.2 and L4
should be altered in position for
best results and finally the positions
of the two coupling coils L.1 and
L3; movement of these coils may
necessitate altering the position of
the slugs again. If the slugs are
loose in the coil formers they
should be removed and a piece of
thin elastic inserted down the threads of the former
and the slug screwed in again. When the best

ositions for the slugs and coupling coils have been
ound. the coupling coils may be lightly cemented
in position. (A tool for adjusting the position of
the cores can be made from a plastic knitting
needle.)

Alternative Coupling
If the incoming signal is very weak, it may be

. determined by trial.

found that the signal from the pre-amp is less than
that from the aerial direct. Whilst this may be
due to L2 and L4 resonating at the wrong
frequency, it is more likely that the coupling
between the aerial and L2 and the receiver and L4
is not optimum. Various alternative methods of
coupling may be tried instead of using the coil L1,
the wire from the aerial input socket may be tapped
directly on to L2 and the optimum position be
The effect of including a
small capacitor—2-10pF—may
also be tried.

AC Mains .
Matters are easier as far as

——=1 Output
ﬂ to Receiver
oy ey

Mains
17 Transtormer

/ HT+
MRI"

Contact cooled
Metal Rectitier

|

Heaters

e Accurate

1.4 is concerned. The effect of
omitting L3 and employing a
small capacitor between the
anode of V16 and the inner
conductor of the output coaxial
cable is certainly worth trying,
The value of this capacitor may
be again 2-10pF. If good
results are obtained with the
initial arrangement the number
of turns on L1 and L3 may be
altered in an endeavour to
secure better results.

Final Adjustments

The condenser C1, which is
part of the neutralising net-
work is set for optimum results.
The turns of the inductance LS
may be opened out or closed
up to secure best results.
alignment of the

E|Bangd I
Input

Fig. 4 —The above-chassis layout of the unit.

circuit is best carried out by
using a sensitive meter to
monitor the voltage of the
limiter grid of the F
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receiver. A resistor of about 10 to 47k should
be included at the receiver end of the meter
Jead. (Note that the positive lead of the meter
must be connected to the chassis of the receiver
and the negative lead—through the stopper
resistance just mentioned—to the grid of the
limiter valve.)

If it is desired to avoid the losses which may be
associated with change of cable
at the input socket this socket
may be omitted and the aerial
downlead wired directly to Lla.

instabllity

Owing to the high gain of the
pre-amplifier it is possible and,
1f construction is not particularly
well carried out, likely, that in-
stability in the pre-amplifier will
be experienced. In curing this
instability the positions of the
output and input leads relative
to each other are critical and
re-arrangement will often effect a
cure. The decoupling capacitors
can likewise have a great effect
upon ' the performance—particu-
larly C6 and C7. In the event of
instability, it i3 worth while to experiment with
these condensers by putting others in parallel,
perhaps connected to different earth points, until
the instability is cured. .

3 13 The completed pre-amplifier.
Housing

The finished unit may be housed in a wooden
box which can be fitted or placed on top of the

COMPONENTS LIST

Resistors: Capacitors:

" R1—82k. CI—2 to 10pF, bee-
R2—82¢1. hive type (or similar).
R3—100k 10per cent. C2—2pF.

R4—180Q. C3, C4, C5, C6, C7,

RS5—100k 10per cent. 1000pk, min. ceramic.

Valve: PCC89. C8—3pF ceramic.

.Power Unit Components:

Resistors, R6, 1k or to suit H.T. voltage.

Capacitors, CY and C10, 8 to 32,F, 350VW.

Rectifier, miniature contact-cooled type for

200V r.m.s. input and rated at about 30mA.
. Transformer—type used for converters, with

tapped primary and 7V secondary.

Chassis: see diagram (Fig. 4.)

Solder, wire, wooden case, etc.

COIL WINDING DETAILS

No. of turns
L1 (over L2)
L2

L3/4 (over L7)
L4

AN g =

- Coils are wound on 1in. small polystyrene
coil formers with purple coded dust cores.
No spacing is used between turns—the coils
are closewound.

LS consists of about 15 turns of 22-26s.w.g.
enamelled or DCC copper wire wound to
4in. inside diameter.

radio receiver.

Although a great deal of heat is not generated
in the unit, adequate ventilation should be assured
to avoid frequency drift. During the testing, the
unit can be operated direct from the mains supply
but finally when it is fitted permanently to the
receiver the mains supply should be taken direct
from the set (after its mains switch) and then the
pre-amplifier  cannot be left switched on
inadvertently.

Bandwidth

The damping of the input tuned circuit is such
that the coil resonates over the whole of Band II
and no tuning is necessary. However, it may be
found that the tuning of the anode coil is suf-
ficiently sharp to render impossible a flat response
over the complete band. In this event, a damping
resistor may be connected across the coil L4 in
parallel with the condenser C8. It may have a
value of, say. 1k to 4-7k, depending on the damping
required to obtain best results. This resistor may
result in some loss of signal, and if reception is
such that no signal can be “ wasted.” then it may
prove necessary to employ variable tuning in either
the input or the output circuit.

Conclusion

It is worth while emphasising again that where
signal strength is low a pre-amplifier such as this
must be “tailored” to suit the conditions of the
location concerned. To obtain maximum transfer
of energy from aerial to first grid and from second
anode to receiver will necessitate, in most instances,
some experiment, but it will then be certain that
the best use is being made of the available signal.
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Valve Bias |
Explained

BASIC THEORY FOR THE
BEGINNER

and is representative of many audio-frequency

amplifiers. At this stage let us consider the
circuit purely from the D.C. point of view in rela-
tion to the resistive elements connected to the
various electrodes.

The valve heater is energised either from a low
voltage winding on the mains transformer or, as
we will recall from the last two articles, direct
from the mains through a voltage dropping
résistor in series with the heaters of the remaining
valves. With battery valves, of course, the heaters
are powered from the L.T. battery.

It will not be out of place here to discuss in
broad outline the action of a triode valve. The
heater of the valve (see Fig. 2) is placed inside a
hollow tube (the cathode) which is coated with a
white powder such as thorium oxide. When the
heater is switched on, it heats the cathode causing
it to glow. The white powder as a result of the
heating emits * electrons > which are tiny particles
of electricity, These particles are charged negatively.
Now negative charges are repelled by negative

!— CIRCUIT for a triode valve is shown in Fig. 1

+300V.
Volts -
Anode
Grid,

—ll._- L Cathoce

{ =

< Heater

=

= -+~

9912 r—‘ vorts
‘?
p:
| Rk

Fig. 1 (left).—A simple basic circuit for a triode
. valve.

Fig. 2 (right).—The conventional circuit symbol for
’ a triode valve.
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charges and attracted by positive charges. There-
fore, if the anode (made up of a metai plate) is

. charged positively with respect to the cathode,

then the electrons emitted from the cathode are
attracted to the anode and travel to it. This flow of
electrons constitutes a current of electricity
through the valve.

The grid of the valve consists of a mesh of fine
wire through which the electrons from the cathode
have to pass on their way to the anode. If this
grid is charged negatively with respect to the
cathode, then some of the electrons travelling to
the anode will be repelled and the current through
the valve will be decreased. It can be seen that
the current through the valve depends on the
potential of the grid with respect to the cathode—
the current, increases as the grid becomes more
positive (or less negative) relative to the cathode
and decreases as it becomes less positive (or mose
negative).

HT+

Outout

—©

R/

£

L :.
T

Fig. 3.—A valve bias system icsing both a cathode
resistor and a grid potential divider.

A
-\ VAVAgA'AvAv
N

Chassis

The name * valve” is derived from the way ig
which the grid is used to control the flow of
current, just as mechanical valves are used to
control the flow of water in pipelines.

if, in Fig. 1 we assume that the grid potential
is constant the conditions in the circuit are stead
and the valve can be represented by a resistor of,
say, Rv ohms (as indicated in Fig. 1). Thus we
may consider, that there are five resistors in circuit,
Rd, Ra, Rv, Rk and Rg. Thus current flows
through the valve of a value determined by
(Rd+Ra+Rv+Rk), neglecting Rg. .

Resistor Calculation

In Fig. 1 it is supposed that the H.T. line is
300V positive with respect to the chassis (HT,.
negative). The circuit constants may be arranged
so that with 200V at the junction of Rd and Ra,
with respect to chassis, the current through the
valve and resistive elements is 10mA (0-01A).

In this case, the value of Rd can easily be com=
puted by using Ohm’s law, this is, Rd=(300-200)/
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(0-01). This follows because Rd is called upon to
drop 100V, this being the difference between the

H.T. line voltage and the required voltage at the

junction of Rd and Ra. This works out to 10,000
ohms (10k). Thus, a voltmeter connected to the
junction as shown in Fig. 1 would read 200V,
provided Rd is 10k and the meter does not load
the circuit in any way. In-practice, of course, the
meter acts as a load across the resistive elements
and the reading as indicated is below that com-
puted as governed by the extent of the loading.

HT
Rectifier
.
HT+
P 0
+ + Mains
- = T
= P
8ias =
Lines SR s %
pury J; fbz L
= =
EE R2 3 ranstormer ‘
4 Chassis

Fig. 4—A circuit using a common bias resistor to

obrain bias for all valves—the bias lines are

connected to the grids of the valves through

decoupling “networks, and the cathodes are
* connected direct 10 chassis.

The 10mA of current is also flowing in Ra and
Rk. The value given to Ra is usually decided by
the operational factors of the circuit, as distinct
from the D.C. or static aspect, and the same
applies in some degree to Rk in the cathode
circpit. .

Fhe value of Rg'is usually very high, often in
the region of 1M. but as current does not normally
flow in this resistor, there is no potential difference
across it and the grid is at chassis potential. (Use
Ohm’s Law: V=Rgx1, [=0, and therefore
V=0.) This fact is essential to the understanding
of the following explanation and one which often
causes confusion or bewilderment in the mind of
the beginner but is easy to grasp when the prin-
ciple is understood. There is no current through
R%i therefore there is no P.D. across it.

et us suppose that Rk is 1,000 ohms, and that
the circuit is set up as previously mentioned with
10mA flowing. The volts drop across RK is then
equal to (0.01X1,000) which works out to 10V.
Or another way of looking at it is to multiply the
current in mA by the resistance in k), which in
this case is (1 x10), 10 volts.

The polarity of the voltage across Rk is such
that the cathode is 10V positive with respect to
the chassis or H.T. negative line, as shown on the
circuit. The grid of the valve is connected to the
H.T. negative line or chassis through Rg. This
means that the cathode grid is 10V positive with
respect to the chassis and grid or stating it another
way, the grid is 10V negative with respect to the

March, 1961

cathode, always provided 10 mA of current is
flowing in the 1k cathode resistor.

The best way of measuring the bias voltage is
by connecting a voltmeter across Rk. There will
be the least error in the reading by adopting this
method because the resistance of the voltmetér on
the 10V runge is almost certain to be far greater
than the value of Rk. If it is attempted to measure
the grid' bias by connecting a voltmeter between the
grid and cathode, then current will flow through
Rg by way of the meter and the reading will be
considerably less than the actual voltage.

If ever we require to discover the value of Rk
for any grid bias voltage then all we do is divide
the value of grid bias required by the cathode cur-
rent of the valve. This, of course, is simply
R=E/l, and where R is in ohms, [ must be in
amperes, but where R is in kQ, then | must be in
mA.
Where a pentode, tetrode of any other multi-
electrode valve is in use, then the current through
Rk is equal to the total H.T. current of the valve
(i.e. anode current+screen grid current, etc).

Other curious methods are sometimes adopted
to secure a bias voltage. Fig. 3, for example,
shows such a method, Here is an R.F. amplifier
which uses cathode bias, having Rk in the cathode
circuit, but in addition has a positive potential on
the control grid. Rk provides some fixed bias, but
since the control grid is also connected to the
junction of the potential divided R1, R2 some of
the bias given by Rk is counteracted.

However, this arrangement provides a degree of
compensation, and the circuit is stabilised to some
degree in the event of a reduction in emission of
the valve—when the white powder on the cathode
begins to emit fewer electrons than before,
resulting in an increase of the apparent resistance
of the valve. -

A Common Bias Resistor

{Some receivers use a2 common bias resistor and

have all the valve cathodes returned to chassis.
The idea is shown in Fig. 4. Here Rb is the
common bias resistor and is connected between
the centre tap on’‘the secondary of the mains trans-
former and chassis. It will be realised that the
total current of the receiver flows through Rb, and
a P.D., depending upon its value, is developed
across it. .

If the total curremt of the receiver is 100mA
(0-1A) and Rb is 1000, then 10V is developed
across it (i.e., E = 01 X 100). The voltage across
Rb is negative at the secondary tap with respect
to chassis, so it can be used ideally as a negative
bias. In some cases the potential is applied direct
to the grid ¢f a valve after passing through a
suitable filter'circuit, while more often it is applied
across a poténtial divider, such as that made up
of R1, R2 in Fig. 4. In this way two bias lines
can be drawn off and suitably filtered individually.

Since the bias is usually applied to a high
resistance circuit relating to the valve, R1 and R2
can be of fairly high value. considerably 'higher,
in *fact. than the value of Rb. This means that
they have little shunting effect on Rb, which can
be computed as given above. L.

The full bias voltage (10V in the case cited) is
present on bias hine 1. and the bias voltage on
line 2 is governed solely by the ratio of R1, R2,
as fully detailed in a previous article in this series.

i

?
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BRAND NEW AM/FM (V H.F. ) RADIOGRAM CHASSIS AT £13.6.8 (p. & p.101)

Tapped input 220-225 v. and 226-260 v. A.C. ONLY.

Chassis size 15 x 61 x 5iin, high, New marmfacture. 12 mths. guarantee.
Dial 14} x 4 1n. in black and yellow.

Pick-up. Extension Speaker. Ae., E.. hd Dipole sockets. Five “‘plano”
push buttons—OFF L.W., M.W., FM and Gram. Allgned and tested.
With all valves and O.P. Transformer. Tone Control Fitted.

Covers 1.000—1,900 M.: 200-500 M. ; 88-98 Ma/s.

Valves EZ80 rect.. ECH81. EF83, EABC80, EL84. ECCB85.

Speaker and Cabinet to fit chassis (table model). 47/6.

10 x 6in. ELLIPTICAL SPEAKER. 20/-. vo purchasers of this chassis,
TERMS:—(Chassis) £4.16.8 down + 10/- carr. and 6 Monthly Payments
of 80{3—.3%7 with Cabinet and SpeaKer £5.10.0 down and 7 Monthly Pay-
men! -

BATTERY ELIMINATOR. For 4 Low Consumption Valyes
(96 range), 90 v. 15 mA. and 1.4 v. 125 mA. 42/8 (2/6 post). 200-250 v.
A.C. Size 51 x 3% x 2in. Also for 250 mA, 1.4 v. and 90 v 15mAat
same price.

THE “CABY”
TEST METERS

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

a0 £4.17.6

B2 £6.10.0
A lo—zx ohmslv on A.C. and D.C. volts (10. 50, 250, 500 and
000 v.);: 10K and 1M ohms: { mA, 25 mA and 250 mA. D.C. Size:
5} x 38 x uln Welght 17 oz.
B-20—10K ohmslv on 0,5 v. and 2.5 v. . 4K ohms/v. on_10, 50, 250,
SOOand OOOV A.C. and D.C. Resis e. 2K, 200K., Mand 20M
D.C. current, 100 microA. 2.5 mA. 25 mA, Size:

5! x 3! x 2iin, Welght, 24 oz,

3-VALVE AMPLIFIER (INC.
RECT.). 4 watts. Valves ECC83. EL84,
and EZ80. Controls, volume, bass and
treble. On/Off switch. (Chassis size
81 x 3 x 2#n.) 61in. round or 7 x 4in.
elliptical speaker. Not suitable for
microphone input. A.C. only.

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

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

A QUALITY ARTICLE.
Valves EZ80. ECC83, ECLS2,
DMT70. Acos Crystal ‘“‘mike’’,
850ft. Tape and extra spool.
3tin./sec. Mike and Radio
inputs: Vol. on/off tone,
Ext. L.3. and Monitor, Fast
forward and reverse. Cannot
be accidentally erased aglc
Eye Indicator. 7

?peaker Cabinet 14 x 11i x

B.S.R. “MONARDECK” FOR TAPE SINGLE SPEED. Our
price only £8.10.0 including 850 ft. lst grade tabDe, carr. pald.

GLADSTONE RADEIO 534 nicH STREET, CAMBERLEY, SURREY.

LISTEN
UT INTERFERENCE
Fully bullt V.H.F./JFM. Set for
8.83 (/- post). Covers 88-85 Mc/sec.
aligned and tested. Mullard
per'meabllny tuner and 4 valves
EECC&E. ECL82 and twg EFSL),
diodes. Cheap room dipole, 10/~
300 ohm twin reeder. 6d. yd.
Available as

F self-po tuner
chassis at £7.10.0 (p. & D 3/-)

GRAMOPHONE

itch. Two Knobs.
Ready to play. Useful
for Stereo.

ONLY 63/-, post 3/-

£7.1 0.0 5/-P. &P
B.S.R. UAS 4—speed aur,o-
(6/- cm)

6.17.6 (5‘
carr.). UAL4, £7.10.0 (5/-

All with Crystal Turnover Head,

PUSH-PULL AMPLIFIER £4.15.0 ;. {5,

Brand new 200-240 A.C.
mains. Bass, treble and vol
controls on flying panel,
Valves EZ80, ECC83 and
2-EL84 giving ‘full 8 w. Chas-
8{s 12 x 3k x 3Hn. With o.p.
trans, for 2-3 ohm speaker.
Suitable for Crystal Mike
Input. Stereo Version same
size £5.15.0 (P. & P. 3/-).

TWO-TONE BROWN RECORD PLAYER CABINET (with
Motor Board for Autochanger ) and Gramophone Amplifier to fit
Cabinet for £5.5.0 (5/- carr.). Size 17 x 15 x 6iin. Brand New.
BSR UAS autochanger to fit £6.10.0 (extra carriage 26).

COLLARO STUDIO TAPE TRANSCRIPTOR. 3 MOTORS.
3 SPEED. Push Button Controls. £12.10.0 (10/- carT.),

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

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

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

Posted Orders to Camberley Please.

Tel., 22791

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

Camberley closed Saturdays.

Portsmouth and Bristol closed Wednesdays.
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“MINITEST”
| ; TAYR§ UROA o 5 1y 90046 Ei LhND

o™

o el o
Model 127A § - e,

20,000 O.P.V.  pocker sizer "X i~

i o8 OHW S0g, ‘}"‘ bt,c

Performance equal to a high priced instrument

OUTSTANDING FEATURES:

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

Y 20 Ranges.

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

% D.C. Volts 0.3 v. to 1,000 v. (25 kV by probe).

Y A.C. Volts 10 v. to 1,000 v.

% 3 Resistance Ranges from 0-20 megohms
(self-contained).

Y Meter 40uA 3}in. arc.

* Accuracy D.C. 3%, A.C. 4%. PRICE: £]10.0.0

Y Dimensions 5} x 3§ x 1in.

Credit Sale Terms available Complete with instruction Manual
and interchangeable test prods and

9 monthly instalments of clips. High quality leather casa, if
required, £€1.12.0.
H.V. Probe for 25 kv ... £4.15.0

witefor | TAYLOR ELECTRICAL INSTRUMENTS LIMITED

e Montrose Avenue, Slough, Bucks. Tel: Slough 21381 Cables: Taylins Slough
details to: Member of the METAL INDUSTRIES GROUP OF COMPANIES

DE-LUXE

TAPE

RECORDER
&5 gns.

gl Our Price

18
gns.

Beautifully

styled 2 tone

rexine covere:
13 x 84

EXTE. ON ' cabinet in Red/Beige, Size: 14} x n.
m SPEAKERS 19/9 | Storage comp. in 1id for tapes and milke. Speed

RECORD PLAYER AMPLIFIERS
MK. D5 30/6

New circult employing ECL80 triode
pentode output valve giving 3 watts

“STUDIO
Qutput. A.C. only. ains isolated,

TWIN" 2,
Single control for volume and on/foff

< switch with knob. P. & P. 3/6.
AT gns. % MK, D24

79/6
Latest deslgn incorporating negative
teedback, giving 4 watts undistorted
output. Valves: ECL82, triode pen-
tode and contact cooled metal recti-
fler. Tone and volume control panel
on flying leads with compact amplifier
chassis “suitable to mount under
modern autochangers to give easy
mounting in small cabinet. A.C. only.
Quality Tape Recorder at this N,Iains‘lsolated. Output for 2-3 ohms.
amazing reduced price. 7in. Standard reels. | V- & P. 3/6.
Latest Studio 3-speed Deck, 13, 3, 4 ILP.S.| - — — _ _ _ _ __ _. _
3 watts outbut. Attractive design cabinet in
beige. Size 19in. x 13in, x 8in. Ins., & Carr.
12/8. EXTRAS: Microphone 27/8. Tape 25/-.

RECORD PLAYER

31in. per second. 2 Controls. Contains 7 x 4in.
?érébP.MﬁEgegkergtteg elliptical speaker. B.S.R. Tape Deck. 5iin.
Note Baitonanct: | standard tape. 3 months' guarantee. Ing, &

ﬁ;’c"l‘u"d‘gg?-ﬁ_“’g"{‘,?gfgf Carr. 12/6. Terms available,

CABINET ELLIPTICAL SPEAKERS  15/9 | - —
8in. x 3in. and 7in. x 4in. Brand new.
- SPETITE Postand packing oneach 2/9. - |  REGORD PLAYER CABINET
TAPE REC0l£{7Dllg{ AMPLIFIER WITH EXTENSION
ONLY SPEAKER CABINET
a Iq&_
Portable cabinet {n smart two tone colours. = Lt

Size 12 x 10} x 6in. Light and easy to carry. il

Ins. & Carr. 4/6. 1960 Show

Model Port-
able in two-
tonecolours.
iej Suitable for
§ stereo with
extension
speaker cabinet

Compact, well designed 5 valve
amplifier. OQutput 3.5 watts. lnput

for mike, radio and gram. Controls:

DUKE & co- (London) LTD- record ﬁlayback volume and on/foff
621/3 ROMFORD ROAD, MANOR PARK, .12 | playback tone. Dia. 8i x 3 x 4in.
ILF 6001/3 EXTRAS: Knobs 2/ per set. Beauti-

END ful Perspex dial plate, complete with secured In lid,
S FOR FREE CATALOGUE sockets for mike, radio and super- Size 18 x 14 x 8kin,
Hours 9 a.m.—6 p.m. Half Day Thursday ' impose switch 3/6. Ins. & Carr. 5/8.
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QUARTZ CRYSTAL ETCHIN

RAISING THE FREQUENCY OF A QUARTZ CRYSTAL

3HE resonant frequency of a quartz crystal
can be increased somewhat by reducing the thick-
ness of the crystal. It is not easy to alter the
frequency of crystals which have gold or silver
foil electrodes deposited on them (especially if the
crystal is vacuum sealed), as these electrodes are
usually “spluttered” on to the quartz using special
apparatus. It would be difficult for the amateur to
redeposit the electrodes on to the etched crystal
or to connect wires to the foils. Such crystals
are used mainly for frequencies below about
500kc/s. Above this frequency, rectangular
quartz plates are common; the electrodes may
consist of two metal plates held in position by
a spring. The frequency of such crystals can be
increased fairly easily by the method to be
described.

Technique

“There are two main methods by which the
frequency of a quartz crystal can be raised, namely
by grinding (lapping) or by etching. It is prefer-
able to maintain the surface of the crystal flat to
within 1/100,000 of an inch and therefore grinding
creates some problems. If the crystal is not main-
tained perfectly flat, its activity diminishes; that is,
when it is used in an oscillator circuit, the ampli-
tude of oscillation becomes smaller and the crystal
may even refuse to oscillate at all.

+220V
2%2K(Y
7
AQ
6AC?,
Crystal :::— ’_1\
_L I I
epF
M0 L 0002
b REC. | #F
(about
|220pF' ImH)
— !

Fig. 1.—An oscillator circuit, using a crystal.

After- a crystal has been ground, there is a
certain optimum amount of etching which will
lead to maximum activity.
of etching is such that the frequency is increased
by etching by about the same number of kc/s
as the square of the crystal frequency in Mc/s.
Whilst this amount is not very critical, it is to be
expected that a good commercially manufactured
crystal will lose some of its activity during etching.
This can usually be tolerated, however, in order

Ideally the amount,

By J. B. Dance

to obtain a crystal of the desired frequency; other
wise preliminary grinding will be required.

Etching Materials

Quartz is chemically very similar to glass and
therefore very few liquids will etch it away. Hydro-
fluoric acid has been used for etching, but the
average person is most strongly advised to avoid
the use of such an extremely dangerous liquid.
A solution of ammonium bifluoride, whilst much
safer, is nevertheless quite dangerous. It can be
ordered from most chemists at about 7s. 6d. for
ilb. A solution containing about 1 or 2 parts
of the solid in 5 parts of water should be made
in a plastic container. It is quite satisfactory to
place the liquid inside a sheet of polythene which
is put in the mouth of a wide-necked bottle or
on a “tin-lid.” It is wise to use the ammonium
bifluoride solution out of doors and to keep a
bucket of water nearby in case the liquid should
be splashed on the hand. Only a very small
quantity of the etching solution is required.

A pair of tweezers for handling the crystal is
essential. They should be plastic tipped so that
the etching solution does not come into contact
with the metal. 1t was found convenient to coat
the points of the tweezers with a solution of poly-
styrene in an organic solvent, allowing it to dry
before use.

Frequency Measurement

The crystal frequency should be measured as
accurately as possible by means of a wave-meter
or even an accurately calibrated receiver. The
crystal has to be incorporated in a suitable
oscillator circuit (such as that shown in Fig. 1) for
frequency tests. The anode current is a measure
of the crystal activity, being small with a crystal
of high activity. The value of the anode current
should also bé found when the crystal has been
removed from the circuit, as this is the value which
indicates that no oscillation is taking place. The
valve used was a 6AC7, but any sharp cut-off,
high gm pentode such as the EF9F, EF80, 777,
6AMS6, EF42 or EF54 would also have been suit-
able. No direct form of coupling was used
between the oscillator circuit and the wave-meter,
stray coupling being quite adequate.

The crystal should be removed from its holder
by lifting it by the edges with tweezers, care being
taken not to touch it with the fingers. If it is
dirty or if it is accidentally touched with the
fingers, it should be cleaned with chromic acid
or with an organic solvent, as it is essential that
the etching solution should come into contact with
the whole of the crystal faces.

Etching Rate

The rate of etching depends on the temperature,
the strength of the etching solution, the cyystal
frequency and the type of crystal cut. A maximum

(Continued on page 1010)
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mees Checking Transistor Circuitsumm

FINDING FAULTS WITHOUT INSTRUMENTS

Checking Transistor Receivers Without Instruments

"F a transistor receiver fails to work or to give
normal results, stage by stage checking will
probably be the quickest way of locating the

fault. The tests described hereé are particularly
intended for constructors who have no instruments,
or perhaps only a simple meter for reading
voltages, etc.

A typical transistor circuit, with check points,
is shown in Fig. 1. Most of the tests described
can be applied to any transistor receiver, though
the number of stages, and exact circuit details,
will vary.

Newly-Bulit Sets

When the receiver has been constructed, but
fails to work correctly, wiring should be care-
fully checked against the wiring plans or circuit.
Any wrong connection, omitted lead, or short
circuit can prevent the receiver working. Particular
care should be taken to see that switch tags, or
coil and transformer pins, are not shorted due to
fragments of solder or projecting ends of wire.
At the same time check that all joints are securely
soldered.

If no fault is discovered, and components are
new, the alignment of aerial, oscillator coil, and
intermediate frequency stages may be so badly

By F. G. Roger

this can be corrected as described later. In a
superhet such as that in Fig. 1, wrong alignment
can make the set quite dead, though no actual
wiring or component fault is present.

Transistor connections, and the pin identifica-
tion of all coils and transformers, should be
checked. If no fautt is found, stage by stage
checks can be made as will be described.

When examining wiring, assure that resistor
values are correct. Colour coding is usual, and
a mistake can be made in reading the values. A
slight change in value from that specified will not
usually have a severe effect, but a large error
(such as in reading the number of noughts) may
prevent the set working or cause very poor
reception,

Resistance Checks

If a meter with “Ohms” scale is available,
suspected resistors may be disconnected at one
end, and measured. If a simple milliammeter is
to hand, resistors can be checked with a 3V dry
battery. From Ohm’s Law, current will equal 3
divided by the resistor value in ohms. The result
is changed to mA by multiplying by 1,000. For
example, a. 1k or 1,000Q resistor in series with
the meter and 3V battery will pass 0.003A, or
3mA. If no meter at all is available, suspected
resistors should be checked again, to discover if

at fault that no signals can be received. If S0, any error was made in reading the values.
1 1 =

s
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Fig. 1.—A typical transistor circuit with test points.
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If these tests do not reveal any fault, stage
by stage checks can be made. These checks apply
-both to a newly constructed receiver which has
never worked correctly, and to an existing receiver
which has failed.

PRACTICAL WIRELESS 981

Method of Testing

The valve receiver is tuned to a station and
switched on. For I.F. outputs, the valve receiver
speaker can be muted by turning the volume
control to zero. When using audio outputs. the

Stage By Stage Checks

The. purpose of these is to
discover which stage in the
receiver is at fault. Investiga-
tions are then localised to the
few condensers, resistors, con-
nections, and other items in the
defective stage.

If headphones are available,
they can be uged to trace the
audio signal. A O-1uF or
similar condenser should be
included in one phone lead.
Referring to Fig 1, the phones
may be connected from (1) to
chassis or earth line. If recep-
tion is good, the first three
stages are working. Transfer
"one phone lead from (1) to (2).
If reception ceases. the volume
control or resistor and con-
denser between (1) and (2) are
suspect. Remove the lead to (3).
Signals should be considerably
louder Jf not, the driver tran-
sistor or associated connections

Ist I.FT

end LFT

and parts are defective. Try the
lead on (4) and (5). If there is
no signal at either point that
half of the driver transformer,
or connections to it, should be
tested. If the signal is still available at (4) and (3),
check at (6) and (7). A further amplified signal
should be heard. If not suspect the associated
transistor.

Similar tests can easily be carried out with a
TRF type receiver. When the point at which the
fault is present is passed, reception will cease.
Unsuspected faults can often be quickly located
by this method.

For checking all stages, a source of audio and
intermediate frequency signals will be extremely
useful. Such signals may, of course, be obtained
from a generator. But assuming that such an
instrument is not available, an ordinary radio
receiver may be pressed into service.

Fig. 2 shows stages in a typical battery portable
or similar receiver. If a station is tuned in, an
audio output will be available at point (1). Point
(2) also gives an audio signal, at greater power.
The usual volume control allows the signal
strength to be adjusted.

Many receivers have a 465kc/s I.F,, so a modu-
lated signal at about this frequency may be taken
from points (3) or (4). A short piece of flex can
be used as a test lead. For audio outputs, use
points (1) or (2). and include a condenser of
about 0.01uF in series with the lead. For 465kc/s
outputs, use points (3) or (4), and wire a 100pF or
similar condenser in series with the test lead.

Mains receivers may also be used, with
appropriate care, and reliable isolating condensers
in the test lead. With a TRF receiver. no inter-
mediate frequency signal will be available.

7

. Fig. 2.—0btai;1ing audio and LF. outputs from a receiver.

i

Volume Control

speaker in the valve receiver must be muted. This
can be achieved by oconnecting an equivalent
resistance in its place.

To check the transistor receiver speaker and
output transformer, if necessary, apply the audio
signal at (6) or (7). With the A.F. signal injected
at (4) or (5) volume should be increased. If the
lead is removed to (3) and reception ceases, the
driver transformer, or connections to it, are
defective.

Taking the lead to (2) should give increased
volume. If not, the driver stage is faulty. With
the lead taken to point (1) output should be
adjustable by means of the volume control. 1f
not, this component, or wiring to its tags, must
be checked.

When working backwards from the output stage
in this way, reception will cease when the point
of the defect is passed. Also look for additional
volume, as each additional stage is brought in,
and reduce signal strength with the valve set
volume control, to avoid overloading.

These tests will localise any defect in the audio
stages of the receiver. Once this section has been
cleared, or the defect found, attention can be given
to the I.F. stages.

Checking I.F. Amplifiers

An intermediate frequency output is fow
obtained from the valve receiver, as described. The
test lead is taken to point (8). If results are good,
the third LLF.T. and diode are working. If signals
were obtained with audio injected at (1), but not
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with the I.F. signal injected at (8) suspect the
third I.F.T., or diode, or associated connections.

It results are obtained, transfer the lead to 9).
Amplified signals should be heard. If not, suspect
the second I.F. transistor, and associated resistors
and wiring. If a signal is obtained, and valve
receiver and transistor receiver both have a similar
intermediate frequency, it should be possible to
adjust the core of the third L.F.T. for maximum
results.

The lead is then connected to point (10). If
reception ceases, the second 1.F.T., or connections

i = ~——y

r'-*
£
i

Various types and makes of transistor differ in
appearance and three of the common rypes are
shown above to facilitate identification.

to it. must be checked. When the lead is taken
to (11), volume should increase. If not, suspect
the first 1.F. transistor, or associated components.

AYC Action

As more stages are brought into use, it will
be necessary 1o avoid overloading the transistor
receiver. A very small series condenser should
be used in the test lead. This can be arranged
by twisting two insulated wires together for an
inch or so, and reducing the length twisted
together if signals are too strong. When testing
the L.F. stages, keep the transistor receiver audio
volume control at maximum, and reduce volume
if necessary by keeping down the strength of the
signal injected.

With the lead connected at (11), or merely
placed near this wire, the second and third 1.F.T.s
can be aligned. The lead may be transferred to
(12). If reception ceases, suspect the first I.F.T.
or connections to it. If results are obtained with
the lead at (12) but not at (13) then the oscillator
coil collector winding it defective, or the coil
wrongly wired.

If the two receivers have the same intermediate
frequency, and onc of the transistor set, I.F.T.s
cannot be adjusted for best results, connections to
this transformer should be checked. The injected
signal must be kept at a very low level, as
explained, or the automatic volume control circuit
of the recciver will make adjustment difficult.

If an intermediate frequency amplifier is
suspected, it may be temporarily climinated, with
its transformer, by connecting point (11) to point
(9). in _the case of the first I.F. stage. Or the
first 1LF.T. can be eliminated by connecting point
(10) to peint (12), and so on. ~Any unused tran-
sistor should be unsoldered. One I.F. stage tran-
sistor can be compared with the other by using
only one I.F. stage in this wav, and trying the
transistors in this stage in turn.

‘When the defective stage has heen located. check
wiring and resistor values carefully. If all com-
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ponents are in order, and connections are correct,
the associated’ transistor must be suspected.

F.C. Stage

When good results are obtained with a weak
signal injected at (13), but the receiver will not
operate, the F.C. stage is probably defective. If
the defect shows up on onec waveband only, this
would have immediately made the associated coil
windings, switching, and wiring suspect. These
items should in any case be checked, when a fauit
has been localised to the F.C. stage.

To eliminate the aecrial circuit, lead (14) can
be disconnccted from the switch, and taken to an
exterior tuned circuit. This can be any coil and
variable condenser tunable to the medium or
long wave band. The coil is returned to the carth
line, or base feed network. If good reception is
then possible, the acrial circuit is probably faulty.

Alternatively, an aerial may be connected to
point (14). If reception is possible, the aerial
circuit may be faulty, or trimming badly in error.
But if ncither of thcse tests allow any signal to
be received, after the checks previously described,
then the F.C, transistor is probably not oscillating.
Oscillator coil connections should then be checked.

When reception is good with an acrial, but
ceases when this is disconnected. lack of align-
ment alone may be responsible. If so, adjustment
of the oscillator coil core, or aerial coils, or
trimming, will remove the trouble. Remember to
adjust cores at'a high wavelength on each band,
and trimmers at a low wavelength. Alignment is
correct when no further improvement in volume
is possible. As reception is improved by carly
adjustments, select weak stations for subsequent
adjustments, to prevent the AVC action already
mentioned.

Other Tests

If a new battery is not being employed, it should
be checked with a meter. The correct polarity is
absolutely essential. Switch, and positive and
negative circuit continuity, can be checked by
working along point by point from the battery.

A meter and small battery can also be used to
check continuity of aerial, oscillator coil, I.F.
transformer, and other windings. Disconnect one
end of suspected windings first.

In most cases only a few of the tests described
will be required. For example, if A.F. is applied
as explained, working back from the speaker, a
defect in the A.F. amplifier may be at once
located. Similarly, if the A.F. amplifier is cleared.
applying an [.F. signal to points (8) through to
(13) will quickly show where the fault is.

JOIN THE PRACTICAL GROUP

PRACTICAL TELEVISION ... .. ... I/
Every Month

PRACTICAL MECHANICS ... ... ... I3
Every Month
Devoted to Mechanics, Science and Invention.

PRACTICAL MOTORIST [ 1/
Every Month.

PRACTICAL HOUSEHOLDER ... ... I3

Every Month.
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A STEREO AMPLIFIER

8W WITH SINGLE-ENDED OUTPUT CIRCUITS

(Continued from page 902 of the February issue)

3HE, main circuit is fully conventional. R4
C1 and R12, C4 serve to decouple the first audio
stages. The gain controls (VRI, VR2) are placed
between the two audio stages where the signal is of
‘the order of 1V. It will be seen that the H.T. switch
connects the centre-tap of the 300-0-300V winding to
earth via the indicator lamp L1 which, when the
switch is in the *‘on’ position, carries the H.T.
current of the whole amplifier, or more correctly the
charging current to the capacitor C8 which is of pulse
form. Normal current lights this lamp quite ade-
quately, the initial surge on switching on being
evidenced by the brightness of the bulb. Excessive
current will burn out this lamp, however, so that it
acts as a fuse. The transformer specified has two
6-3V centre-tapped windings in addition to the
winding for the rectifier heater and these are used one
for each amplitier line. It is not essential to feed these
from separate windings if a transformer with only one
such winding is available. The “‘mains on” indicator
lamp may be across one half of one of these windings,
this being found to give quite adequate light with the
lamps used. Centre taps go to earth, of course, and
both sides of the heaters of the valves are floating.

The gain of this amplifier even without a pre-
amplifier is likely to be adequate for the popular
type of stereo cartridge of the crystal or ceramic
type and the constructor may like to try it out coupled
directly into this amplifier pending the production of

Qutput
(Left)

i ;i Centre
on/off Suitch  HI Switch L3003

A

)

Pl

A
—=THY

Tags marked
E " are
‘earthing” 75
connections ||\
to chassis

Yiid)

By R. Hindle

the pre-amplifier. In this case it should be borne
in mind that the crystal pick-up has to be correctly
loaded in order to produce the correct frequency
characteristic. The appropriate resistance is quoted
by the makers and this value should be substituted
for R1and R9.

Construction

The amplifier is constructed on an aluminium
chassis 12in. x 6in. x 3in. The drilling diagram was
given in Fig. 3, which shows the sides of the chassis
as if they were opened up. The layout shown isas on

/”
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35 oia. hote T 2.C
for VRI la

é}'i 2%

4 }‘%Zé diz hole
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Fig. 4.——.The drilling details for the screen to
support the volume control.

Output
(Right)

Centre

pigot Riaht-Hand

"W Gain

Note : Potentiometer VRI spindle must be insuloted from the earthed screen

Fig. 5.—The under chassis wiring diagram.
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The amplifier with all the wiring completed.

the outside of the chassis. The actual components
to be used should be measured of course before
drilling in case they are found to vary somewhat from
the sizes shown. No mounting holes are drawn for
valve holders and electrolytic condenser clip. The
best way is to drill the hole as shown, drop in the
component, turn it until the pins are in the relative
positions' shown on the wiring diagram (Fig. 5)
remembering that this is the underneath of the
(l:)hzilssw, and then mark the positions for the fixing
olts.

The mains and output transformers are of the
shrouded type with soldering pins projecting under-
neath. Slots have to be cut in the chassis 10 allow
passage for these, the method being to drill holes at
cach end of the slot position, then cutting away the
metal between the holes. The positions for the
possible additional valves are shown but not the
holes themselves. The position of the screen is
shown in Fig. 3, and the dimensions of the actual
screen are in Fig. 4, from which the positions of the
fixing screws on the main chassis can be taken.
Wiring

When the components are mounted, wiring should
begin by feeding the heater supply with twin plastic
flex, running this close to the chassis. A soldering
tag under one of the securing bolts of each valve
holder is used for all earths for the circuit associated
with that valve. The only exception is the earth for
the input socket which goes to a tag on one of the
bolts holding this socket. All resistors are self-
supporting on the valve-holders and are put as close as
possible to the holder.. The input lead from the
socket to the valve is a short piece of coaxial cable
of lwhich the screen is earthed at the input socket end
only.

If two signal lamps are to be fitted it will be found
that the light from one bulb will shine through the
window of the other, so obscuring the meaning of the
lights, unless an aluminium shield is shaped and fitted
between the lamps (or, of course, the enclosed type of
signal lamp could be used).

Note that the output transformers can be used for
either 15Q or 3Q speakers according to the connec-
tions made to the secondaries. The wiring diagram
shows the two secondary windings of each transformer
connected in parallel for 3Q working. If 15Q work-
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ing is required the windings are
connected in series.

The spindle of the volume
control fitted to the screen is
extended to the front of the
chassis using a flexible coupler
and a piece of bakelite rod. Bear
this in mind when wiring so that
there is room for the coupler,
Knobs were fitted to the volume
controls on the prototype, though
these are really unnecessary;
instead slots could be cut in the
spindles for screwdriver adjust-
ment,

This amplifier could
6-:3V  heater supply
to 15SmA of H.T.

supply
and up
to a pre-

amplifier if required. If this
is needed 1t is suggested that
an output socket be fitted at
the mains transformer end of

the chassis to allow easy connection.

Surrey’s Most Modern Factory

The second stage in the erection of the new
factory at Chessington for the Solartron Labora-
tory Instruments, Ltd. the electronic instrument
manufacturing company of the Solartron Electronic
Group, Farnborough, Hants., is now under way.

The administrative block of 25.000 sq.ft, which
presently houses the instrument sales and the inter-
national division of Solartron, was occupied early
m 1960. Also in this block are the instruments
servicing and works training sections, together
with some production facilities.

The second section of 50,000 sq.ft being built
will be completed in October, 1961, and the third
stage—a further expansion of 50.000 sq.ft, for
which the Chessington site has available space—
will be completed in _three years’ time. The final
factory will be one of the most modern in Britain
for the manufacture of electronic instruments and
will employ more than 1.000 pcople.

The training centre, which is now incorporated
in the new buildings. is claimed to be the most
advanced for workers in electronics. A special
study has been made of training methods. and the
result is that operators are working confidently
at full production at their benches after an initial
training period of six weeks. The training con-
tinues from time to time in intensified courses for
two years for the creation of an expert operator.
In fact, training is integrated with production
somewhat as is a University “sandwich® course.

The Solartron Electronic Group is a member of
the Firth Cleveland Group of Companies. under
the chairmanship of Mr. Charles Hayward, and
currently Solartron’s sales of electronic test instru-
ments alone exceed £2,000,000 per annum, and
it is planned to double this amount over the next
five years.

The Solartron Group Director responsible for
the Chessington factory is Mr. E. R. Ponsford,
Managing Director of Solartron Laboratory Instru-
ments, founded 13 years ago as the first Company
of the Group.
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The décision is YOuRs. To be a
success in your chosen career; to
qualify for thé highest paid job . . .
to control a profitable business of
your own. ICS home-study courses
put your plans on a 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

1cs provides thorough coaching
for professional examinations:

Brit. L.R.E., City and Guilds Tele-
communication Technicians, C. & G.
Radioc & TV Servicing (R.T.E.B.);
C. & G. Radio Amateurs.
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LEARN AS YOU BUILD

Practical Radio Courses

Gain a sound up-to-professional=
standards knowledge of Radio
and Television as you build YOUR
OWN 4-valve T.R.F. and 5-valve
superhet radio receiver, Signal
Gencerator and High-quality Multi-
meter. At the end of the course
you have three pieces of permanent
and practical equipment and a fund
of personal knowledge and skill.
1cs Practical Radio courses open a
new world to the keen Radio
amateur.

THERE ARE 1CS COURSES TO
MEET YOUR NEEDS AT EVERY
STAGE OF YOUR CAREER.
FiLL IN AND POST THIS
COUPON TODAY.

You will receive the FREE 60 page
1cs Prospectus listing examinations
and ICS technical courses in radio,
television and electronics PLUS
details of over 150 specialised
subjects. '

Other I CS courses include:
MECHANICAL, MOTOR,
FIRE, ELECTRICAL &
CHEMICAL ENGINEERING.
FARMING, GARDENING.
ARCHITECTURE & .

WOODWORKING,
SELLING & MANAGEMENT.
ART. PHOTOGRAPHY,

etc., etc.

PLEASE STATE ON COUPON
SUBJECT YOU ARE
INTERESTED IN . . .

| INTERNATIONAL CORRESPONDENCE SCHOOLS |
: (DEPT. 170), INTERTEXT HOUSE, PARKGATE RD., LONDON, SWII
l PLEASE SEND FREE BOOK ON..iccsccaassosssnconuantnrocessosssonoosnncs eeeses l
|
|
I

L-—-—————————-——————————-.
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Brand new and unused {n maker's
cartons. Limited number only. The
well-known MOTEK K10 Deck with l
pushbutton controls, 3 motors, 3
8peed (1i. 31, 74 1.p.s.), rev. counter.
Freq. response better than 40-12.000
c/sat 7} 1.p.s. 2-tone grey finish. Listed

’
T Tas KX S PRICE 9 19 6

SUITABLE CASE AVAILABLE, 39/6.

8end for Lasky's 100-page COM-
POIBVEGGNTg CAl:‘éAIEOSUE. Pglca'gi—.
pos! - Our latest 12-page Bargain
Bulletin included free.

ISTEREO AMPLIFIER

Twin 4 watt (or 8 watt monaural), employing
| ECLS82 and EZ80 rect. valves, double-wound lgegbg;’:mt{gﬁ' F%gﬁéolﬁg;bg“d :mi%’ig
l mains transformer, etec. Separate panel with separately.

bass, treble and volume controls. Indicator 2

l lamp. push-button on/off switch, elegant gold/ l
cream knobs. Kit comprises two Amplifier Units

l and Power Unit, all 5 x 2in. in size, fully assem- l transistors, Fully assembled. 79/6.
blle& reaiy tg be l\(wired tgggther. Kit gs prlggd lKnobs, 3/6 extra.
without Loudspeaker So that you can choose the .
LOUDSPEAKER. 30 ohms, 7 x A4in.
:m’e SrdeteeledulTsas elliptical, matched to Amplificr, 25/
LASKY'S PRICE for the Kit Post N
e Muilens e Kit - 5Gla 5. 3 3SPEED TURNTABLE. 6 v., with

lwit.h 3

l Full data, clroutt diagram, assembly instruc-

‘I SPEAKERS WITH THIS KIT!

Suitable Cabinets auailable at bargain prices!

LASKY'S CAR RADIO 12 v.
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B

|: 3-SPEED TRANSISTOR
|PORTABLE RECORD PLAYER
ICAN BE BUILT FORrR £9.19.6

Carr. free

KIT oNLY 56/-

AMPLIFIER, 300 milliwatts push-pull
output, using two OC71 and two OCT72

rubber mat and speed adjustment. com-
plete with t.0. crystal cartridge and two
lsupphire styli. 79/6.
CARRYING CASE, handsome two-tone
finish, 17in. deep, 14in. wide, 5iin. high.
l Well made and finished. 49/8.
Batteries extra,

tions and suggested layout supplied.

SPECIAL OFFER OF

|‘VANCOUVER’ 3-TRA~SISTOR
| POCKET RADIO
CAN BE

Twosin. for 20/ Two 6 x 4in. 25/~

operation,
transistor out~
medium
and long
waves. Can be

Uses 3 transistors plus
germanium diode on
printed circult, size 31 x
bullt complete |4 x iin., and incorporates
with Speaker |ferrite rod aerial. Tun- .
£11.18.6. | able over medium and

Post 3/6, long waves. Extremely simple to build.
Booklet 2/6. Circuit diagram and full instructions, 1/6
(refunded if you order). |(free with parcel).

Both addresses open all day Saturday.

207 EDGWARE ROAD, W.2 Near Praed Street. PAD. 3271/2

42 TOTTENHAM COURT ROAD, W.l. MuUs 2605
All Mail Orders to Lasky’s Radio, Dept. PW, 207 Edgware Road, London W.2

1961 EDITION
‘7 AI ‘ZES SAME DAY SERVICE ) p
NEW! TESTED! GUARANTEED! [) RADIO AMATEUR’S
IRS, IS5, IT4, 354, 3V4, DAFSL, DF91, DKo, DL82, DL94 any 4 for 19/6 | |
SETS DAF96, DF9s, DK96, D196 S oeoas v er  .n .. 4for 27/ ’ HANDB““K
6K7G. 6K8G, 6Q7G, 6V6G, 8X5G, or 5Y3G 5 for 27/~ ’ P 326 by The A.R.R.L, Post 2/-
1ATGT 1V6 | 6L18  10/3 | 25Z6GT 9/8 | EC92 11 | EZ41 7/  Tal 6 .
D5 8- | eLom %0 | Bras . 198 | ESR, 5 | BZ80  a/3 | THaL 1500 P A eecinners GUIDE TO
1H5GT 10/- | 6P1 13/8 A5 9/6 | ECC82 /3 81 LA U2 "3 ’ RADIO, by F. ). Camm, 716, Postage
et W6 |8 b | BLeGT o | ecom | evaso g um 1o -
154 8/- | 6QTGT  8/6 | BZSGT 8/6 | ECOB  8/3 | Goa2 o | oeg 6/- REFERENCE = MANUAL  OF
185 5/3 | 6SLTGT 6/3 | SOLEGT 8/9 | ECF80 8/6 | HBCOO 9o | Use 4/ TRANSISTOR CIRCUITS, Mul-
g | WG MOROW ) fom e R0 B | B, B [) R N
3A3 9/~ | 6VSG b/ | B3 8/9 | ECH3 “6/3 | KT44 6/6 | UAFde o > R.S.G.B. AMATEUR RADIO CALL
B g BT R S WP Eam %e XM b | MR gb) (B wOOKA oL roare d
3V4 7/~ | 6X5GT  5/- | DAFSL 5/3 | ECL80 716 | s F89 8§/ TELEVISION ENGINEERS' POC.
504G 4/6 | 7B6 8/ | DA 76 | ECLss dig | M% 38 | LBE® (5 kG BOOK, by J. P. Hawker, 1216,
i BGe IR M B I8Nt | Sk dR )y el
bZsG 7/9 | 706 7/6 | DF91  "4)- | EF42 /6 | PCC84 " 7/8 | UCK80 14/- "EQDEL ﬁRﬁD;IC; SONTI}OL by
6ALS5 3/9 | 1HT 7/6 | DF9%s 7/68 | EF80 5/6 | PCC89 11/~ | UCH2l 13/8 } - L. Dafford, 21/-, Postage I/-
6AMS  3/6 | 757 8/~ | DH8  4/g | EF 6/- | PCF&0 /g CH 8/ RADIO TELEVISION INDUS.
8AQ5 8/-. [ 7Y4 ?- 1 D 8/8 | EF8s 9/9 | PCF82 8/- | UCHB81 g/- TRIAL TUBE. DIODE AND
SaTe 69 | 10Cl  11/8 | DK32 118 | EF8S 77~ | POL8Y s | viios 10/9 TRANSISTOR EQUIVALENTS
6BA6  6/- | 10C2  19/6 | DK91 5/6 | EF91  a/g | PC 11/6 | UCL83 13/3 3 Q :
SBH2  D/8 | 10PI3 14/8 | DK92  7/6 | EF92  4/3 | PCLAE ‘e | Ueit 8/8 MANUAL, by B. B. Babani, 9/6,
SBic 28 | A% 70| BKE US| EL® 10 | PENAS g | res R ||p | Fosmaesed.
o5° 8- |12AUT @3 | DL3 96 | ELaz  o- | BENSS. 38 | ure  on WORLD RADIO HANDBOOK
Co 9/- | 12AX7_ 7/- | DL92 6/- | EL81  12/- | PL38 1é/s UL84  7/6 } for Listeners. Broadcasting and
gg})GG %g;g 1%%38% 11;2 gigé '7//6 E%ﬂ 6'7//9- ggg% 7//6 UR;C 8/~ | Television 1961, 166, Postage |/-.
SK6G  "6/6 | 1207GT 4/9 | BABCS0 7/ | BMb o | B 76 | Uyat ‘42| [P CATALOGUE, I,
SRS L. 1223 7/6 | EAFS2 8/6 | EMBI  8/8 | Pt 140 | ou 6/6 ——
Grui g/ | 1aS7  18/9 | EBOL 9 | EMed 100 | PV 13- | U% 108 | |p
6KIG  "2/8 | 20F2 17/8 | EB 5/- | EYsl  '7/6 | PYBO 9/6 | VP4B 9
GRIaT b (L1 17/6 | EBCLL 8- | EY&L o | pyer a9 | YBiE 44 Y
gkeor g3 | Bheg, Bo | BRE® g | Eves Ve | By &S| W o ’
Do g 2e 6 EBLAl 15is gz g | paw 1% | B G| [ BRITAIN'S LARGEST sTOCKISTS
READEIS RADIO ™ - e P IEEET
3 oA Surp LONDON, W.2
Against  Damage in ’ b
24 COLBERG PLACE, STAMFORD HILL,  Afind T oty | | G o B
-0.D. Parc
LONDON, N.16. STA. 4587 GO D carcaran [ Open & days 9-6 p.m.
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Aerial Design
ONE important feature arising out of corres-

pondence from some of my readers was

regarding the choice of aerial suitable for
short-wave section. In the old days one was con-
tent to erect a large horizontal aerial system,
usually running the full length of a garden, with a
large mast at each end and the lead to the set was
taken from one end or from the centre. This type
of aerial (an inverted ‘L’ or a *T’) was a good
all-round arrangement, and many ncwcomers are
inclined to copy this arrangement and in spitec of
the all-important feature of height and insulation,
and the use of the multi-stranded wire, only obtain
very indifferent results. 1 am asked why this is.
The main reason is that nowadays the majority
of high-powered short-wave stations use a very
high metallic mast which itself is the radiator or
aerial. Under these conditions, therefore the signal
is vertically polarised. As most readers know, it is
desirable that the recciving acrial and the trans-
mitting aerial should be in the same plane—
compare the television aerial or the VHF aerial,
for instance. The types of aerial used earlier and
referred to above, are horizontal types and must
naturally, therefore, be productive of inferior
results. 1 have found that a very good aerial for
all-round short-wave reception (that is. for a
receiver which may be used on a large number of

bands and not tied down specifically to one
amateur band) consists of a vertical wire. The
arrangement which | have tried out and have

indeed recommended to a number of amateurs. is
to fit a length of stout battening to the soffit carry-
ing the gutter and to the end of the batten attach
an insulator. One end of a length of wire should
be attached to the insulator which should be at
least 3ft from the walls of the house. The lower
end of the wire should be anchored to a similar
arrangement of batten and insulator fixed to the
Jower part of the house so that the wire is about
15ft long. The lead to the receiver is taken from
the lower end. In the majority of cases this
arrangement will be found productive of very good
all-round results except in some cases, where the
house acts as a screen. Except on the very short
wavelengths, this should not have a very marked
effect. and the only ill-effects which have been
noted were in the case of very heavy rain-storms
when the wall immediately ~behind the aerial
became soaked, and signals did then drop off. 1f
you have not tried such an arrangement, and are
experiencing indifferent results in your short-wave
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working, perhaps you would try this schéme and
let me know how you get on. 1 should like to stress
that letters from my readers are always apprec-
jated, especially where some scheme has been tried
out and I will always be pleased to pass on the
results of tests which may benefit other readers.

Rain Effects

Whilst on the subject of aerials I $hould like
to mention a peculiar effect which was reported
to me by an acquaintance. He was listening to the
short-waves one evening and suddenly a ticking
noise started on the band on which he was listen-
ing and he thought that it was an amateur starting
up his transinitter, or a new beacon which he had
not previously heard. He found, however, that
the noise extended over the entire band and was
not tunable. For a time he put it down to some
form of electrical interference, but as it continued
he began to wonder whether something was wrong
with his equipment and so started to take particular
notice. The ticking had an almost clockwork
regularity, and was of very consiant strength.
Suddenly the regularity fell oft and longer intervals
occurred between the individual “clicks ™, and
after a very short time they ceased. He was left
wondering what had been the cause of the trouble
and then continued his * scarching 7. After a few
minutes the noise started again with the constant
regularity, and fortunately at that moment the
wind apparently changed and he heard rain beat
ing against his window. This gave him an idea
and he looked "out at his aerial and from the
insulator nearest his house he saw a constant steady
drip of rain. The water was running down the
aerial, over the insulator to its lowest point, and
then dripping from there. There was obviously
some electrostatic effect taking place, and when
he pushed up a length of wood to take away the
drips the noise ceased. as it did when it stopped
raining. The insulator, incidentally was one of
the ex-government Pyrex long components and was
not fractured—but it was coated with a very heavy
deposit of soot. He gaveita good scrub with warm
water and a detergent and at the next heavy shower
it gave no trouble at all. Perhaps. therefore, if
your aerial equipment has been up for some long
time it might be worth while lowering it and giving
it a clean up; a heavy sooty deposit could cause
signal losses. : '

Heat Sinks

To obtain maximum efficiency from heat sinks
used for power transistors, paint them dull black.
Black is a much better radiator of heat. so that a
small black heat sink may be much better than a
larger shiny one. The principle can also he used
for o-dinary transistors. If a transistor is going
to be near something warm. paint it with a shiny
aluminium paint. If you are worried .about ' the

_transistor itself heating, paint it dull black so it

can easily radiate its excess heat.
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A Versatile

TAPE RECORDER

OR the deck used by the
author, the front panel should be
made 1lin. wide. If the record-
level indicator is to be built into
tne recorder, the front panel should
be drilled as shown in Fig 5 but
if not the panel should be drilled
as in Fig. 4.

For the record-level indicator
(whether built into the recorder or
not) a small moving-coil milliam-
meter is required. Any value of
full-scaie deflection up to a maxi-
mum of SmA can be used. An old
thermo-couple R.F. meter with the
thermo-couple removed should be
ideal as the scale readings are un-
important—a lincar scale is not
required, any calibration will do.
The diameter of the meter-case
should be about 2in. although up to
24in. can be fitted on the panel. A
hole to suit the meter should be
cut in the panel including the three

PRACTICAL. WIRELESS
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COMMENCING THE
WIRING

By D. L. Woolley

(Continued from page 899 of the February issue)

or four fixing holes required. If

the depth of the meter-case is greater than 1}in.
the meter will not fit flush with the front of the

panel as it will

valves.

touch the second and third

the meter about }in. from the panel.
Drilling

When drilling the front panel it is advisable to
makg: sure that the ]ovyer holes coincide, as near as
possible, with the similar ones on the front wall of

”

This small difficulty can be overcome by
using small stand-off washers to keep the front of

The Function Switch

As stated before, the function
important. A good quality well insulated 3-pole,
3-way, 2-bank switch is required. It must be of
standard size and not a miniature. This is im-
portant as the stray capacitance between tags on a
miniature switch is high and such strays must be
kept low in order to avoid instability and un-
wanted feedback. .

First of all, the switch is dismantled, except for
the ball-bearing mechanism, and all parts cleaned,
especially the two wafers. These
two wafers will, for convenience,

switch is very

——— ]
Top

HMoles marked 4° drilled to suit coaxial sockets

Fig. 4.—Drilling details of the front panel,

the chassis. The panel and chassis should now he
cleaned with a cloth to remove all small metal
particles and dust, before being put to one side.

{ be named Bank | and Bank 2.A
- T y small piece of Mumetal, radio-
’ T Orill to suit Orill to suit Orill to suit 2 i metal or similar high-permeabi-
; ' I
! L# Neon femp DPDT toggte Open /.:ck o lity metal is now needed for
2 24 switch socket Y Flna a screen between the two banks.
%o dis %5 0ia. Ordinary tin-plate would do the
i ' ) ' job. but not as efficiently as the
N b_ — —— Right Mumetal. An old cathode ray
Lert = € ’ 5;; tube screen would be a suitable
, Material = 5k - - source of hlgh-pcrmeabilit_y
_~__3;2’_ = 16SWG o .._3,%”__, alloy. The size of the screen is
" Atuminium 2 03, " 3iin. long by 2iin. wide and
fa—— L L (] R e ) O3 3 :
] A N A 24 it should be cut and drilled as
ﬁ —Qk ———e —ﬁa—-d} 2le shown in Fig. 6 although the
Sl vin 1 o 7 i ;l 2 measurements are nominal and
472 3 oia. 14 Ssaie L% depend on the size of the
I/ 7 4
: 2 J[ switch.
A

Holes P and Q should be
drilled to suit the two fixing
bolts of the switch. Two small

grommet-holes are neceded as
shown. The switch is now built up as illustrated
in  Fig. 7 More details  are given in
Fig. 11. After bolting the switch together,
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for connections to the valve-

4
© Top

- | A .
> bases. About 24in. is a con-

v g . .
_é_‘gz o ‘;f: - A p
Y a 0 1 ”f
Orill to suit N
SRST toggie /I 1, i

switch

,/2’ .
-Drill to sui R
open jack Lg, | <
socket g 1
32

* _ . . Drill to suit 0POT
Neon lamp ——— toggle switch s

- venient length to make these
7 leads. The tag-board has been
designed in such a way that no
leads need cross, and each can
take a direct route to the valve-
base in question. As a general
rule, all resistors should be

220018

;. 3 n
Drill to suit ) : Y%  fitted first, between the inner
1 P ] ,2% approx. | 1 contacts ft(’)lltowed hby the
! to sust capacitors etween the outer
- Yy 3% | Meter : -;é”dia contacts. Any leads likely to
y 4 A short or touch other tags,
}5/334,-, = _Q\——- should be covered with thin
- T 1 . N ¥ sleeving.
. 3?_ Materisl Igoia %
T 16SWG Aluminivm

Amplifier Components

Holes marked A’ drilled to suit coaxial sockets
Fig. 5 (above).—Alternative front panel drilling
details when a record-level meter is to be included.
Fig. 6 (below).—Dimensions of the Mumetal
screen for the function switch.
Holes marked P and Q are switch fixing holes

Grommet ' Yan . 4
hole ¢ l 0
) }_ T 5/" d 3 ’l/,
2' ‘. 4o 8. 8
)

Centre shatt ™ . 9
of switeh ( ¥ 2%
3/8 dia.
L4

-

L}
fet——— 1’4 '—l-

Grommet
hole .{/g . "40
.
”
- 3%
it can be partially wired. The connection

from SA3 to SC3 (Fig. 2, page 898 last month)
goes through the lower grommet-hole in the screen,
whilst the two earthed sections on Bank t and
Bank 2 are connected via the upper grommet-hole,
1t should be noted that the two banks are back-to-
back and that the tags of Bank 2 face the ball-
locating mechanism. In all cases SA, SB and SC,
SD indicate the moving contact and the numbers
1, 2 and 3 the fixed contact being touched by the
wiper. Although the switch, when described. seems
a little complicated, its function and building are
easy to see once one actually handles the switch
and can inspect the various contacts.

Wiring the Amplifier .

The most difficult part has now been completed
and the actual wiring of the amplifier can be com-
menced. Two tug-boards are needed. one 16-way,
and one S-way. Both should have two contacts
per tag and about 1iin. between the inner tags.
The larger tag-board is wired first: a complete
wiring diagram is given in Fig, 10. It is best to wire
in all connecting links before any actual com-
ponents. Short leads of tinned-copper wire should
be fixed to the lower, outer contacts, as shown,

A A word is now needed about
the components used in the
amplifier. Ordinary carbon resistors are apt to
be noisy in operation. If such resistors are
used in a high-gain stage, any small fluctuation
in the current through them is amplified
and produces quite a high  background
noise level, Thus for resistors R1. R2. R3 and R4,
good quality cracked-carbon. high-stability com-
ponents should be used. This type of resistor need
not be very expensive—in the prototype amplifier,
all +W resistors were 10per cent tolerance high
stability components.

C2 and C9 provide decoupling in the amplifier
in conjunction with R16 and RS. These two
capacitors are wire-ended tubutar electrolytics. as
are C1, C12. C19 and C22. Good-quality paper
tubular capacitors must be used for C3, C10 and
C14 as any leak in C3 and C10 will upset the
biasing of valves 2 and 3, whilst a leak in Cl14
would pass a direct-current through the record/
playback head and magnetise it. The equaliser
circuit can now be built on to a small S-way tag-
boara. The equaliser described uses a network 0
resistors and capacitors, but no inductors. as is
more usual, In the recorder it was desired to use
the fastest speed of 7}in. per second for recording
concerts and the speed of 3iin. per second for
ordinary. work. Although a speed of 13in. per
second is available on the tape-deck, it was
decided to use this speed for private work only,

Bank & Mu-metal screen Bank !
8

684 bolts

684 nuts

Spacing —
collar

»
Not more than 1%

Fig. 1.—1he assembly of the switch, including the
Mumetal screen.
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which did not require
only if played back quietly.
much of a distraction.

Treble Boost

It will be seen from the frequency response

good quality at high volume.
Recordings made at 1in. per second are good, but
High volume tends
to make the noise-level in very quiet passages too

PRACTICAL WIRELESS March, 1961

speeds although it must be stated that it is a com-
promise, providing theoretically correct equalisation
at 6in. per second. R11 controls the amount of bass
equalisation, and provides perfectly correct results
at both speeds. being fully variable. Fig. 9 shows
the approximate record/playback _characteristics.
The layout of the equaliser circuit and its tag-
board are shown in Fig. 10. An alternative equaliser

. 8"
Male si. F
G ‘3"?5 = d - Back
A.. 4 dia 3# 7
7 f«— 1 3 1
8 %dlﬂ- & #” é 2/?
o -=178 Bend down glong
C. .. paa E] 2 a8 Lotted lines
E!;_.J ,, ,~6_)__+ '
Ex Rl 1 T S i N A
PO AT T R e e e e '
i r f ) | P
" | 1 b ! =
<——~—-2’/2“—>| 1 Outpur | C1 Materizt %
e vip 3 1 Blyminiym
ransformer [

- - e - -
v

. —

Moles marked O’

srould be oritted
to surt

€oaxia! sockets

Sheet

”

%4

graph that a great deal of
treble boost is required above
1.500c/s. In many recorders, it
is the practice to apply treble
equalisation during recording
and bass equalisation during
playback, but for this recorder,
treble boost is applied boih
during record and playback,
whilst bass correction can be
made on record or playback,
or both. However, the magnetic
tape is easily overloaded if too
much bass equalisation is made
during  recording and only
enough bass should be used to
counteract any lack of it in the
recording signal.

¢ circuit used for both
7%in. and 3%in. per second was
shown in Fig. 2 (page 898, Febh.
issue). This circuit gives ample
treble  cqualisation  at both

Fig. 9 (right).—Equalisation
curves.

Fig. 8.—Dvilling plan of the main chassis—holes for tag-strips, etc.,
have not been included.

o4

¥ L]
Combined equalisation
22 ‘\
20

8

~
=

N

! Playback
. (Max byss) —

Relative Outout (a5)
N

10 . Range of bass. 4

o equalisation ’ o \

L . ¢
. et . LTI
! /
6 7 ‘/
% = / o/ Record __
~ :‘,-' (No bass)

e
(3] 00 200 S00 1000 2000 5000 10000 20000

Frequency (c/s)
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To -
switch
v3 ELO4 ve EF86 v EF86 Tooin3 Topmnl! From
SD,
' A of Tene of Volume Low Level,

Control Control Input 8
R11) (#9)

] - ——

[ L PSR

B ke | .
)
]
)
|
t
|
o
l———-o'———P
)
[}
1
)
I
]
] |
1
2 H
i
1
|
> ‘
1
[}
1
]
i
|
i
|
T
|
|
[EERASS
JUSU U,

(4
) (Upper) . '
To swrtch (SB) 16 way tagbogrd 5 way tagbogrd To pin 6 of
To CI9 yia RI9 6% jong x 2l wide 2°long x 2lgwide yi EF86

Fig. 10.—The main and equaliser circuit tag-boards.

”

-4 - | e ”4’—h-l-|—¥ ——
Tone
Control
Front
—— F——
Nz ; Rl
SO0K()
1

Mu—rnetal — >
l_ 1 screen | Drill %‘dia l _¢_
for Grommets
v3 - ve i
" o [)
% | ,ﬁﬁa\ = _8\ ! Equalising
/ 0 O ° oY 1
-1 Ho Y Eeme FRECE ) ol ! tagbosrd
"\ o FN {1 mounted
“o 094 1 onend
% ' ' | by @
‘Socket | \  bracket O
c’ . g i 4
b f 0 !
“Atuminturn screen |
L e e =
fm=mm—emmem——m———————s-—s=sSomoo T
| T 1
P ! (_;"L/ /’ tor ,%”S":ISGiS ,’)"’7;9’;'r/d Mein tagboard mounted on $ide :
scillato y/t-hard -
) } ol Alorminiurm spaced §bout {O from beck 1
! |
_____________________ e g .-..--_-.JLI
= = JL
Back =

Cheasis @ 1’2' deep

Fig. 1l.—Underside view of the chassis.

circuit is shown in Fig. 12 with components from  of equaliser, the tag-board should be mounted on
Fig. 2 to give the best equalisation at the three 1o the chassis using a small bracket, and details are
speeds. Either of the alternative equalisers can be given in g, 13, The amplifier proper can now be
buill on to a.4 or S-way tag-board. Fof Coa trial  built.  Grommets and valve holders are put in
and error would probably give the best results,

using a 300pF variable trimmer. For either type (Continued on 1021)
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MAKING THE POWER
SUPPLY UNIT

ANY constructors find they need a signal
M generator, but few eventually possess such

a unit—their cost is generally too great.
Although most enthusiasts cannot afford to buy
a signal generator, they would nevertheless
like to build one but are hampered by lack of
plans. This new series has been especially
prepared for the home constructor and wiil
describe in detail the construction of a wide-
range signal generator.

March, 1961

SIGNAL

GENERATOR

By E. V. King

by soldering as shown in Fig. 3. Make sure that
tags 2 to 6 inclusive do not short to earth,
Grommets should be fitted in the holes A, B, and
The switch SI is fitted with the slot in the
threaded portion uppermost, the switch is then “on”
when pressed down. Leave plenty of thread show-
ing outside the chassis and tighten the nut. For the
position of Si see Fig. 3.
The warning light is fitted from the

T Resistor P2 R : -
)3 rating 955‘(0\5/(% inside using two nuts and bolts.
watt 94 .
?nle” Component Positions—Inside the
otherwise Chassis
stered

Fig. 3 shows the position of the
transformer. It is bolted tightly to
the tin plate and should have a small
strip of mild steel fitted on top of the
chassis. This strip is shown shaded in
Fig. 2 and the gencral method of
mounting in Fig. 6. If this is not in-
corporated the unit will work well, but
will give rather more hum than nec-

Clang c2|C7
16-100LF
Jsovw
Warning CJ.C4CS and C6
lemp 8 or 16uF I50VW

essary. ) 1
A small tag strip with two 1solated

Fig. 1 (left)—The circuit of the power
unit.

The chassis used for all the units are the same,
basically a baking tin 6in. x 4in. x 24in. high,
and are ecasily obtainable. The bottom of the
tin, after drilling the necessary holes for valve base,
condenser and grommets, is soldered in position.
The seam down one side of the tin is also soldered
on both sides to give additional strength. There is
no reason why readers should not make their own
chassis or use aluminium instead of tin plate. If
aluminium is uscd every earth connection to the
chassis must be made via a solder tag and tight
nut and bolt.

Component Positions— Outside the Chassis

Reference to Fig. 2 will show where to drill for
V1 and C1/C2. The hole for V1 is 1in. in
diameter, and can be made with an ordinary
carpenter’s bit, chassis cutter, tank cutter or using
small tin snips. The condenser hole will probably
have to be a littlc larger. The valveholder may
be bolted or soldered in position and the condenser
clip bolted up tightly. Verify that the valveholder
Is an International Octal. as damage to the valve
pins will be caused if the wrong one is used. Fit
the valveholder so that the central * keyway ™ s
in_the position shown in Fig. 2.

The tag strip is attached to the rear of the unit

tags is soldered to the side of the chassis near the
primary side of the transformer. (Fig. 3)

Alternative Component Positions

If an upright-mounting transformer is used, it
will have to be fitted on the top of the chassis. The
€Omponent positions remain the same with the
exception of the following points.

The condensers C3 to C6, which are wired in, will
be inside and not outside the chassis. The trans-
former itself will be outside in the position shown
in Fig. 8, and grommet holes will be required at
E, D, and F. Another 6-tag strip (with 4 tags
isolated) is required and is soldered in place inside
the chassis about in. from the top, as in Fig. 9,
Make sure that no tags are earthed other than
those at the extreme ends (ic. 1 and 7 in Fig. 9).

All other components are fitted during the
wiring process.

Wiring the Unit

It will pay the beginner dividends in both time
and patience if he develops the habit from the start
of checking, double checking and testing at every
stage of his work. This will be explained in detail.

Refer to Figs 1. 2 and 3 as you proceed. Take
the mains lead through the' grommeted hole
“C” and tie a knot in it Connect the
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black wire to one unearthed tag on-0# Switch
of the small tag strip. Also
solder one primary lead from the

PRACTICAL WIRELESS

9

Points marked MC. are ‘earthing’
connections to chassis see text

7bf/'unction
of Ce, Re

transformer to the same tag. Check
that wull soldered joints are well
made, strong, and with no sharp
edges. Now solder the red mains
lead to any tag on S1. Solder the .
other primary lead to the unused |
tag of S1 If a three-core cable is
being used. solder the green lead
to the chassis. The chassis may be
scparately earthed if desired, but it
must be earthed in some manner.

Testing the Transformer Primary

Make sure that the leads on the
secondary side of the transformer
are not touching anything. Plug
in and switch on. A hum should
be heard. If no hum is heard check

To
AC
Malins

=

Vo/ta

To Warning.

Lami O @:[

~

the power supply. mains lead. SI
and the primary wiring.

If a loud hum is heard check
that the transformer is correctly
mounted with the steel strip above,
and that the secondary wires are not shorting.
Wiring the Heater Circuit

Scrape and tin the thick 6-3V on the secondary
side of the transformer; solder one to the chassis
(use a large very hot iron for this joint) and con-
nect the other to one side of the warning
lamp holder. Connect the other tag of the holder
to earth (always use a very hot iron for chassis
connections). Screw in a low wattage, 6V lamp.
Plug into the mains and switch on. Ensure that the
lamp lights. If it does not and the transformer
appears to be operating correctly check the lamp,

the lampholder and the heater
wiring.

Warning Lamp

The power supplv
unit before the
above chassis
wiring is carried
out.

Metal sf;‘ffening bar
for mounting Tr/

Tgws 1and 7 can be soldered
or bolted to metal chassis

Fig. 2—The ahove chassis view of the unit.

Refer to the valveholder and looking under it
make sure you have the tags numbered correctly,
sometimes (his is not always easy. Be quite sure
ahout this. Solder a wire from chassis to pins 1
and 2. Also solder a wire from pin 7 to the un-
carthed tag of the lampholder. Plug in the 6X$
valve and check that when connected to the mains
and switched on, the heater is alight. 1f it is not,
check the valve pin numbers and the valve itself.
Take an insulated wire from the uncarthed tag of
the lampholder through the grommet at B and on
to tag 2 above the chassis (sec Fig. 2). This is the
main external heater connection.

Take the lamp out of the holder and hold it
between tag 2 (Fig. 2) and earth (chassis). Switch
on. The lamp should light. If not. the last wire
added has been wrongly connected or tag 2 is
shorting to earth. Put the lamp back in the correct
holder and test again.

Warning

When carrying out this vrocedure of building
and testing. never be tempted to work with the
unit plugged in. In any case. when working in a
garage or other location with a concrete floor it
is wise to have a thich rubber mat on the ground,

Wiring the H.T. Circuit

Temporarily connect the two red secondary
leads of the transformer to a small wattage (15
or 25W) main lamp ar mains ncon lamn.
Switch on and check that the secondary H.T.
is all right. 1f this lamp do=s not light, but the one
in the holder does. check that the lamp itself is not
to blame. that the holder is correctly wired and
fitted and that the wires are not shorting.

Disconnect the mains lamp. and connect one
secondary wire to the chassis. Conncct the other
to pins ¥ and S of the valveholder. If a voltmeter
is available connect it on the 250V range (D.C) to
the chassis (negative) and nin & of the valveholder
(rositive). “Switch on. and the meter should read
ahoul 100 10 150V D.C. The needle mav quiver a
little as the supply is unsmeothed. If no reading is
obtained" the valve is suspect.
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Connect pin 8 through a Warping Togs marked 'MC denote Filament supply Mains
resistor (R1) to one positive tag Lamp earth/nchgggicr/ons to /ealld to Tag @ Trenstormer

M 7

of the large electrolytic

smoother C1/C2. You will need
to examine this carefully as they
vary somewhat in their coding.
One tag is the negative pole,
usually either black or colour-
less. Two other tags are the Cl
and C2 positive tags and are
usually, but not always, yellow
and red. Sometimes the positive
tags are red and colourless, so
care is needed. Details are
printed on the side of the can.
if the instructions tell you that
one positive connection is for
the maximum ripple, that is the
one to use for the connection
to R1. Connect the negative tag
to the chassis.

==

Testing the Initial H.T. Supply

Connect the voltmeter on
the same range as before, but
with the positive lead on to the
junction of R1 and C1. Switch on, and the D.C.
voltage should be about 250 with no vibration of
the needle. If not, verify that R1 is a good com-
ponent and of the correct value, and that Cl is
correctly connected,

0n-Off Switch

Wiring the Smoothing and Decoupling Circuits =

Connect R2 so that it stands in air supported
on the tags of the electrolytic condenser C1/C2.
Connect the voltmeter -as before, but with the
positive lead to the junction just made between
R2 and C2. Switch on and the voltage
should be about 250. Switch off. Leave for
30 seconds. Short, with an insulated screwdriver,
R2 and earth (chassis) when a spark should
jump, showing that the condenser C1/C2 is work-
ing properly. and holding a charge. Henceforth,
whenever you are working on the unit after
switching it off always discharge the condensers
twice at 15-second intervals before recommencing
work.

Connect an insulated wire to the junction of
R2 and C2, lead it through the grommet “A’ and
bare the end for 2%in. to allow connection to
resistors R3 to R6.

With reference to Fig. 2. cut the leads to R3, 4,
5 and 6 so as to leave about 2in. lengths on each.
Solder them as shown between tags 3, 4, § and 6
and the bared lead. Bend them more or less
upright. Switch on the supply and connect each
tag (3, 4, 5 and 6) to the voltmeter positive in turn.
The voltage reading will depend on the voltmeter
used. Expect a drop of the following voltages from
the reading previously taken at the junction of
R2 and C2:

Voltage Drop:
2000V meter ... 50
500Q/V meter ... 20
100092/V meter ... 10
S000Q/V meter ... 2
Above 50008/V Negligible

If one tag gives a different voltage from the
others then the associated resistor may have been
wrongly chosen. If any tag gives zero reading

=
_ < armck
el ! {

Mazin HT lead to R3,R4,R5 ete,

Fig. 3—Underchassis wiring and layout.

it is earthing to chassis or the resistor is com-
pletely open circuit. Check by substitution.

Now solder in the four decoupling capacitors
(C3 to C6). These need not all be the same type,
but the constructor must again make sure of the
polarity of the connections. Solder them as shown
in Fig. 2, between the tags and the chassis. Negative
cnds going to chassis always.

Now check the voltage at each tag again and
although they may vary somewhat (10V or so)
from one to another, all should give over 200V.
Switch off and quickly short each in turn to chassis
with an insulated screwdriver. Each should give
a good sharp spark and “ crackle ”. Remember to
discharge twice at junction R2/C2 as previously
explained.

Specification of the Power Unit

The unit will operate from 200 to 240V A.C.
mains and gives four outputs, almost indépendent
of each other, at about 220V (low current). A
63 A.C. filament supply is also available. The
unit may be used for other purposes than that in
mind, and rcadcrs may take H.T. at 250V at up
to SOmA from the junction of R2/C2 for driving
amplifiers, tuners, etc. Being small, the unit is
very useful in the radio laboratory. In this unit
the various outputs will be used as follows:

Tags 1 and 7, earth (chassis), this is H.T.— and

one side of L.T.

Tag 3, R.F. oscillator and cathode follower:

Tag 4, L.F. 400c/s oscillator for modulation;

Tag 5, L.F. variable Wien bridge oscillator

(A.F.) and crystal calibration unit;
Tag 6. amplifier for variable A.F. oscillator;
Tag 2, heater lead to all units,

Using Upr;ight and Largef Transformers

The type of transformer used is not critical so
long as the ratings are those specified in the com-
ponents list. The placing and mounting of the
transformer will depend on its construction but

(Continued on page 998)
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AN EFFICIENT MEANS OF KEEPING
A RECORD OF STYLI PLAYING TIME

%ECORD manufacturers point out that styli
may be worn and in need of replacement long
before this is made apparent by increased surface
noise; with consequent damage to valuable records.
“The Tecommended life of a diamond tip is about
2.000 hours, and that of a sapphire about 40 hours.
There are probably some methodical enthusiasts
who keep a careful note of playing times. but 1
suspect that most of us quickly lose the habit. By
using the simple little instrument described below,
it is possible to know at any time. exactly how long
a particular stylus has been in use.

Bent arm soidered Cover this group
to sp/ndle / of figures
@

Bracket supp//fd
with cyclometer

A lgrge washer will
need to be used here

Fig. 1.—~The method of coupling the motor to the
- cyclometer,

Motor and gearing

Components Required

The parts required are, a small *“shaded-pole”
synchronous motor fitted with reduction
gearing giving hours instead of miles, a
cyclometer or small counter, a piece of +sin.
sheet brass—2§in. x j}in.—and a few 4B.A. nuts
and bolts. The motor complete with suitable
g-aring can be obtained at moderate cost from
suppliers advertising surplus equipment. (Note. an
ordinary electric clock will not do. because it is
not self-starting.) Whilst it is possible to get the
counter from a similar source. if one buys a new
cyclometer, this will be supplied complete with an
adjustable bracket, and thus make it unnecessary
to construct one from brass sheet.

Transmitting the Drive

The method of transmitting the drive from the
final spindle to the counter will depend on the
type of spindle fitted to the latter instrument. A
true cyclometer is fitted with a “star” wheel, and
this type can be driven by a bent arm fixed to the
gear spindle and engaging in one of the teeth of
the ‘‘star’’ wheel. The author’s cyclometer has a
spindle which is slotted at one end:; consequently
it was only necessary to file two flats on the end
of the gearing spindle. which, when engaged with
the slot, formed a positive drive.

1
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STYLUS WEAR TIMER-—

By F. Churchill

Many of these small motors with gear-train have
a spring-loaded clutch on the final spindle, to
facilitate altering the hards when used as a clock,
It is essential that this clutch is made inoperable,
so that the drive is direct. If this is not done,
there will be a tendency for the drive to slip
whenever the load increases, e.g. when the figures
change from 99 to 100, etc.

It is advantageous to fit a length of thin twin-
flex to the existing motor leads so that the unit
can be placed in any convenient position; taking
care to keep well away from pick-up leads and the
pre-amp, to avoid inducing hum. These leads
are connected to the terminal block on the gramo-
phone motor. so that the counter only operates
when the gramophone miotor is actually switched
on.

As fractions of an hour are not required, it will
avoid confusion if the extreme right-hand set of
figures are obscured with a piece of opaque
Sellotape, or by some other method.

Flats filea
on spindie

Fig. 2.—An alternative method of coupling the
motor to the cyclometer.

.

Size to it counter

et ,//2 !

" -
% 464
locking
screw

so/dered on
unders.oe

of bracket ,/,
]

37

484 nut 5/3” -4————|/6
Fan
b

Material }/6” sheet brass

Fig. 3.—Dimensions of a suitable mounting bracket.

CORRECTION

In an advertisement for Stern Radio Ltd., which
appeared in the February issue of PracTICAL
WIRELESS. the price given for “ A Complete Kit
of Parts for Stereo Pre-amplifiers” should have
read £12 10s. 0d. and not £21 10s. 0d. as printed
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A valve voltmeter

THIS INSTRUMENT GIVES READINGS FROM | TO 1000V.

By J. B. Dance

F an ordinary voltmeter is connected across two

points in a circuit, it takes a certain amount of

current from the circuit. The voltage across the
two points will normally decrease when a current is
being taken owing to the internal resistance of the
circuit, and therefore the true voltage between the
points when the voltmeter has been removed is not
known. This error is often negligible, (e.g. when
measuring power supply voltages) but it always
exists and may- be very large in high-resistance
circuits. The error can be minimised by using a
voltmeter which has a high internal resistance in
comparison with the internal resistance of the circuit
being measured.

To Probe RIS IOKD)

Can!

TOMQ

<
> KMF RI4S
“RIOS <
10Kk012 'KDIE

Fig. 1.—This circuit may be used over nine

voltage ranges.

Maving Iron Yoltmeters

Moving iron voltmeters invariably have a low
internal resistance. An expensive moving coil
0-50 microammeter has an internal resistance of
20,000Q/V at full scale deflection when it is used as a
voltmeter; even this is not high enough for some
purposes, but all cheap meters have an internal
resistance much lower than this.

The four main types of simple apparatus which can
be used to measure voltages without taking any
appreciable current are:—
neon bulb circuits,
electrostatic voltmeters,
potentiometer circuits,
valve voltmeters (including methods using
cathode ray tubes).

SR

Tufnol tube

Test wires

Coaxial

socket Stand—of?

Insulator

Fig. 2.—The test-probe for D.C. instruments.

Methods 1 and 2 cannot be used to measure
voltages of values less than about 100V. Method 3,
when used in skilled hands, is excellent, especially
for low voltages, but method 4 is probably the most
convenient method when quick direct readings over
a large variety of ranges is required.

The circuit of a simple valve voltmeter is shown in
Fig. 1. This has nine D.C. ranges shown in Table 1
(page 998). with full scale deflections varying
from 1V to 1,000V. 1t can also be used to measure
audio and radio frequency voltages below 50V.
The D.C. input resistance is greater than 20M and is
constant from range to range. On the one voltage
range, at full scale deflection, the current taken by
the instrument is about 50/1000 of a microamp
(20M/V) whilst on the 1000V range the current
taken is 50uA at full scale deflection (20k/V).

D.C. Probe

The probe shown in Fig. 2 is used for D.C. measure-
ments. It is connected to the main instrument by
coaxial cable. The body of the probe consists of a
“Tuffnol” tube with end pieces which are glued on
to the tube after the resistor (R16) and the stand-off
insulator have been fitted inside the probe. The
wire end of the resistor is used as one contact, the
other contact being made by means of a wire cone
nected to the outside of the coaxial cable. Coaxial
connection to the main instrument is used in order to
prevent hum voltage pick-up in the high resistance
circuits.

Components

All of the resistors, R2 to R10 should, if possible, be
high-stability components and it is desirabie that they
should have a tolerance of -1 per cent. If great
accuracy is not required, however, 4-5 per cent
resistors could be used. Ri and the D.C. probe
resistor, R16, should be high-stability components,
but their tolerance is not important. If high-stability
resistors are not available, it should be possible to
obtain reasonably accurate readings by using the
ordinary ‘carbon type. The unusual resistor values
can be made by using two or more resistors in series
or parallel combinations.
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A ceramic wafer switch was used for S1, so that the
unwanted leakage current would be kept to a
minimum.

C1 should be selected for high leakage resistance.
A good quality component should have a leakage
resistance of over 2,000M.

The valve used may be a 12AU7 (B9A base) o a
6SN7 (octal), but almost any small double triode
would be satisfactory providing that the constructor
is willing to adjust the resistor values to suit the valve
chosen.

The double-pole double-throw switch S2(a) and
S2(b), in the valve anode circuits, is provided so that
the meter deflection can be arranged to be in a forward
direction, no matter whether the voltage applied to the
grid of VI(a) is positive or negative. If a centre
reading microammeter had been available the switch
S2 would not have been .required. The meter was
calibrated from O to 5001A and it was therefore easy
to read the voltages being measured directly in volts
for all of the ranges shown in Table 1.

Principle of Operation

The voltage from the probe is fed into the potential
divider resistors R1 to R10. The total resistance of
the potential divider (including the resistor in the
probe, R16) is constant whatever the position of S1.
The range is selected so that the switch S1 taps off a
voltage from the potential divider which the valve
circuit is capable of measuring (a fraction of a volt).
R11 and Cl filter out any alternating voltages before
the input reaches the grid of the valve. VR2 is
adjusted before use so that the meter reading is zero
when no input is being applied.
~ Let us suppose that a small positive voltage is
applied to the grid of V1(a). The anode current of
this valve will then increase, making the anode
voltage more negative with respect to the chassis.
At the same time both cathodes become more positive
owing to the increased current through the common
cathode resistor, R14, and V1(a). This is equivalent
to a negative bias on the grid of V1(b) and the current
through this valve therefore decreases and its anode
voltage increases. A current will therefore flow
from the anode of VI(b) through the meter to the
anode of VI1(a). If a negative voltage is applied, the
current will flow in the reverse direction.

D.C. Calibration

The instrument should be used to measure any
accurately known voltage which ought to give a
full scale deflection on any particular range, e.g. 100V.
The value of R1 should then be adjusted until a
value is found which gives almost exactly a full scale
deflection on the correct range. The value of this
resistor will generally be of thc order of 10M. Various
high-stability resistors should be tried for R1, until
a value which is very nearly correct is found. The
final adjustment is then made by VR1. The value of
this potentiometer should be kept reasonably small
in order to preserve stability.

When one range has been calibrated, all of the
others should be correct providing that the tolerance
of the resistors R2 to R10 is within the limits of
accuracy required.

Simplified Version

The number of high-stability resistors.required can
be reduced by constructing an .instrument having
fewer ranges. The ranges can be selected to meet the

o
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COMPONENTS LIST
RI—10M (see text), high stability.
R2—8M 1iW high stability.

R3—1M 1W high siability.

R4—600k, W high stability.

R5—200k W high stability.

R6—100k 1W high stability.

R7—60k i1W high stability.

R8—20k 1W high stability.

R9—10k 1W high stability.

R10—10k 1W high stability.

R11—470k iW.

R12—47k 1W. '

R13—47k 1W.

R14—1k iW.

R15—10k 1W,

R16—2 to 4M high stability.

R2-R10 are lper cent tolerance; R11-R16
20per cent tolerance.

VR1-—200k preset potentiometer.

VR2—25k (or 50k) potentiometer.

Cl1, C2—0°05uF, S500VW,

M—0-500 microammeter.

S1—Single-pole 9-way ceramic single wafer
switch.

S2-—Double-pole double-throw toggle switch.

Via and VIb—12AU7 or similar (see text).

©

7o Probe

Fig. 3—A simplified
circuit for only three
7o Grid

ranges.
7%
s/ of VI(3)

< =AM
e 470K
7
040
100K g wF
1%

requirements of the constructor, but an example of a
simplified instrument is given in Fig. 3. In this
circuit the ranges provided are 0 to 100V (switch
position 1), 0 to. 10V (position 2) and 0 to IV
(position 3).

Coaxial .
socket = “Metal screening
e —————
Test wires

Fig. 4—An A.C. test-probe.

A.C. Probes

A separate probe must be used for all A.C. measure-
ments and it is desirable that different probes should
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be used for audio and radio frequency measurements.
The circuit of an A.C. probe is shown in Fig. 4. C1
removes all D.C. from the input and the series
resistor R1 prevents the diode and the capacitance of
the coaxial cable from loading the circuit under test
to any appreciable extent. The diode D1 shunts ali
negative-going pulses to the screening, whilst positive
pulses are fed down the coaxial cable to the main
mstrument. The valve grid receives a steady positive
voltage which is measured.

MM/‘--—m
ro D 5Ko/ Iz 28
+ -+

o 150V =

Aac SuF  GuF

Maing .

(] MT—

E GV
N

Fig. 5.—A suitable power supply unit. “D"”

should be 150V, 5mA, or more.

In the case of the audio probe, the value of C1 may
be 0:05uF or 0-1uF, but a S00pF, ceramic condenser
is much more suitable for the radio frequency probe.
If one wished to make high audio and low radio
frequency measurements only, it would be possible
to do this with one probe by using the compromise
value of about 0-002uF for C1 in Fig. 4.

The use of the resistor R1, shown in Fig. 4, not
only enables the range to be accurately adjusted, but
also prevents the circuit under test from being
appreciably loaded by the capacitance of the coaxial
cable. The average constructor will not wish to
make actual measurements of radio frequencies in
volts,”but will only require to compare voltages (e.g.
when aligning a receiver). It will therefore probably
bé unnecessary to calibrate the R.F. probe against
a' standard instrument. The audio probe can be
calibrated by using suitable 50c/s voltages from
transformers._and a standard A.C. meter. R1 of
Fig, 4 may be adjusted so that the instrument
reads either peak A.C. voltages or root mean square
voltages, as desired.

An OA8I is a suitable diode for. both R.F. and
audio probes, but care should be taken that no
attempt is made to measure an A.C. voltage which

has a peak value greater than about 50V. The
TABLE |
VOLTAGE RANGES OF THE CIRCUIT

SHOWN IN FIG. |

Switch

Position Range (V)
! 0-1000
2 0-500
3 0-250
4 0-100
5 0-50
6 0-25
7 0-10
8 0-5
9 o-1
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maximum frequency at which the R.F. probe can be
operated satisfactorily is not known, but it should be
quite satisfactory for comparative measurements to
over 10Mc/s. The minimum frequency of accurate
operation of the audio probe is well below the lowest
audible frequency.

Power Supply

The instrument requires 6-3V at 0-3A for the valve
heater and approximately 3mA at about 150V as H.T.
This can usually be obtained most conveniently from
a receiver power supply using a suitable series drop-
ping resistor. If the receiver H.T. voltage is 250V,
a 33k, $W resistor should-be used in the H.T. lead.
Qeltemgtively the power supply shown in/ Fig. 5 could

used.

Construction

The controls on the front panel are S1, S2, and
VR2. The meter itself is als8 fixed there. Resistors
R2 to R10 should be mounted around the switch
wafer, SI. The potentiometer VR should be moun-
ted on a piece of ebonite or perspex in order to
minimise leakage. The insulating material used
can be mounted on a hole cut in the chassis.

| The P.W. Signal Generator
(Continued from page 994)

little difficulty should he encountered if the trans-
former maker’s connection details are followed
carefully in conjunction with the circuit diagram.

COMPONENTS LIST FOR
POWER SUPPLY UNIT.

Resistors: R3—47k W,
R1-—220¢ iW. R4—4-7k IW.
R2—3k or 33k 3W, R6—4-7k iW.
Condensers:

C1—350VW, any value between 16 and
100..F. Electrolytic.

C2—As for Cl1. (These are both obtained
in one can.)

C3, 4, 5 and 6—FEach 350VW 8 or 16uF.
Electrolytic.

Chassis: 6in. x 4in. 24in. high of tin plate or
aluminium. (Prototypes use baking tins.
The removable bottoms are soldered in
place and form the top.)

Switch: S1 Arcolectric T600.

Transformers: Trl. Input to suit mains

(or 200/220/240V tapped). Secondary
0—250V or 0—300V at about 60mA and
6—6-3V at about 2A.
Note: Transformers with a centre tap, i.e.
250-0-250V secondary can be used, but one
250V lead must be cut short or taped and
must on no account be used. This type
was not used in the prototypes.

Valve: V1, 6X5. International Octal Valve
base.

One or two tag strips, 5 tags not earthed,
two earthed.

Warning Lamp: Arcolectric SL82/1/3 from
dealers or Messrs. Arcolectric (Switches)
Ltd., Central Avenue, West Molesey,
Surrey. '

Bulb: Any small wattage 6:3V MLE.S. type.
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You eant e earning tnore

Radio & TV Serviecing

9,300 Popular Models

(PRE 1954-1960) IN SIX PACKED YOLUMES

This is Newnes Complete Library of Servicing Data. It contains over
3,800 circuits, component and layout diagrams—vital for speedy,
efficient repair work for over 2,300 models pre-1954 right up to 1960
including those contained in the two volumes offered below. Everything
you want for profitable servicing and satisfied customers is
in this comprehensive library. See it—test it free of charge
for a week. Absolutely no obligation to buy!

TELEViSION - RADIO*RECORD REPRODUCERS
TRANSISTOR PERSONALS * TAPE RECORDERS

Over 3,750 pages of Servicing Data for Ace, Alba, Ambassador,
Argosy, Armstrong, Baird, Banner, Beethoven, Berec, Brayhead,
Bush, Capitol, Champion, Channel, Collare, Cossor, Cyldon,
Dansette, Decca, Defiant, Dynatron, E.A.R., Eddystone, Ekco,
Elizabethan, E.M.I., Emerson, English Electric, Ever Ready,
Ferguson, Ferranti, G.E.C., Grundig, H.M.V., Invicta, K-B,
McCarthy, McMichael, Marconiphone, Masteradio, Motorola,
Murphy, Pageant, Pam, Perdio, Peto Scott, Philco, Philips, Pilot,
Portadyne, Pye, Pye Tel ications, Radi bile, Rainbow,
Raymond, Regentone, R.G.D., Robert’s Radio, Sobell,
Spencer-West, Stella, Strad, Ultrz, Valradio, Vidor, Walter, Webcor.
In addition—every purchaser receives 2 years’ Free Radio
and TV Postal Advisory Service.

JUDGE FOR YOURSELF

WITHOUT OBLIGATION

7 DAYS’ FREE TRIAL

ne one Of
E“‘:t‘;cks are limited

e

! George Newnes Ltd., TICK YOUR CHOICE BELOW |

[} 15-17 Long Acre, London, W.C.2 i
Please send me the book or books I have selected, without

1 obligation to purchase. I will either return the book or books D RADIO & TVl‘?'E%X‘IISIHECI" 6 VOLUMES I

l in8days, or send the deposit 8 days after delivery, then the monthly 1954/ odels)

| subscriptions as set out on right, until the total subscription 11/-'Deposit. 20 monthly payments of 11/-, paying £11/11s. 1
price of the book or books 1 have selected has been paid. Cash in 8 days £11.

! Full Name I

| [C] 2 VOLUMES (1958/60 Models) I
Address

: lC'Sl.h["epSofIiL 9£§zanrhly payments of 10/-, paying £5/Ss. :

‘ash in 8 days £5.

' 'hzk(\l)-hen applicable l

| Occupation Hous:OWNER [] «a9s8/59 Volume) [] a9s9i60 Volumey

l Your Signature Hodsehnlser 12/6 Deposit. 4 monthly 12/6 Deposit. 4 monthly l

y  (Or Parent signs if you are under 21) Living with Parents | payments 10/-, paying 52/6 payments 10/-, paying 52/6

I RV135/R81 |Codring adsres in all. Cash 50/-. in all. Cash 50/-. |

wWWwWWw.americanradiohistorv.com


www.americanradiohistory.com

1000

PRACTICAL WIRELESS

March, 1961

REGD

CP.3/370 pF and CP.3/500 pF. These 3 waveband
Coil Packs are available for use with either 370 pF
or 500 pF tuning condensers. The coverages are:
Long Wave 800-2,000 metres. Med. Wave 200-250
metres, Short Wave 16-50 metres. Designed for use
with “MAXI-Q” glass scale type S2. Retail price of
each unit: 32/- plus 10/8 P.T.—total 42/8.
CP.3/G. As above but with Gram. position, suitable
for use with 500 pF tuning condenser: 39/- plus 13/-
P.T.—total 52/-,

CP.3/F. This Coil Pack is for use with a 500 tuning
condenser and covers the standard, Long, R/[ed and
Short wavebands with the addition of the band
50/160 metres. This covers the Trawler band,
Aeronautical and the 80 and 160 metre Amateur
bands: 49/~ plus 16/4 P.T.—total 65/4.

CP.3F/G. As CP.3/F but with Gram. position:
57/~ plus 19/- P.T.—total 76/-.

CP.4/L and CP.4/M. These compact 4-station Coil

K-« COIL PACKS

cP3/F

Packs are available for either 1 Long Wave and 3 Medium Wave Stations (CP.4/L) or 4 Medium Wave
Stations (CP.4/M.). They are fully wired and require only four connections for use with any standard frequency

changer valve. 25/- plus 8/4 P, T.—total 33/4.

CP.4L/G and CP.4M/G. As CP.4/L and CP.4/M but with provision for Gram. position. 31/= plus 10/4 P.T.—

total 4174,

See Technical Bulletin DTB.9 for details of all Coil Packs, 1/6.
GENERAL CATALOGUE covering full range of components, send 1/4 in stamps or P.O. PLEASE SEND S.A.E.

WITH ALL OTHER ENQUIRIES.

DENCO (Clacton) LTD. (Dept. P.W.) 357/9 0id Road, Clacton-on-Sea, Essex

STOP PRESS: TDO.3 Tape Oscillator Coil for Mullard 3 watt Tape Amplifier, 7/6 each.

TV CHASSIS 5/9

56 resistances incl. 7 variable controls, 54 con-
densers incl. electrolytics. Coils, 7 L.F. and
R.F. Trans, Mains output, line and frame,
Metal rectifier 300 v. at 250 mA. Fuse panel,
focus magnet, plugs, sockets, ewitch, charsis
acrews, tag strips, etc.; 1.F. strip can be separated.
Power pack can be used without diamantling.
Theee chassis have been used, but were working
when stored. Bix-page circuit available with order.
Carr. 7/8.

BAKELITE CABINETS........Bals Price 2/8
Brand New. Colour brown. Attractive design.
Bize: 12 x 7 x 54ins. Ideal for small receivers,
converters, etc. P. & P. 3/9.

|  TRANSFORMERS

HEATER TRANSFORMERS, 7/8.
Post and packing 1/9.

OUTPUT TRANSFORMER, 1/3. Malvage guaranteed. Btandard size.
2-5 ohms matching pentede or tetrode O.P. valve. Post and Packing 1/9.
Twenty for 81, Packing and oarriage 5/6.

{/RSME OUTPUT TRANSFORMERS, 3/9.

12 volt at § amp. 0-200-250 v. primary.

To match low Imp. coils. Postage

RECORD CABINET 29/6
Model P.L.5

A petite portable player. Robust case with
emart two-tone colour scheme. Takes 4-speed
single player unit and an 8 x 3in. elliptical apeaker.
Plays 7in., 10in. and 12in. records, Width 12in.
Depth 10¢in. Height 6in. Insurance and carriage
5/6,

EXTENSION SPEAKER. 18/9. In polished oak cabinet
of attractive design. Complete, fitted with 8in. P.M.
&peaker for the highest gnality, flex and switch. Ready
for use. Ideal for kitchem or workshop, etc. Insa
and Carr. 3/8,

8in. P.M. SPEAKER, §/9.* Limited gquantity of these modern t,
They are tested and they have a slight cone fault that is repaire
the quality. P, & P. 2/,

8in, P.M.. 8/9. As above, but fitted with O.P. Transformer. P. & P. 2/6.
8in. P.M..9/6. Of highest quality, fitted with O.P. Transformer. P. &.P. 2/6

ELLIPTICAL SPEAKERS, 15/9. 8 x 3in. and 7 x 4in. Brand New Spedially
made for Record and Tape Recorder Cabinet. P. & P.2/9,

& speakers.
not affecting

EY51 ISOLATION TRANS,, 2/9.
trans. Postage 1/9.

MAINS TRANSFORMER, 5/9. Primary 200-250 volt. Secondary 300-0-300.
8 volt at 3.3 amp, 5 volt at 2amp. Post and packing 2/9.

1-1 ratlo. B8ultable 6.3 tube as |

BALVAGE STRIP, 1/-. Containa 30 varied resistors, including slider resistors,

28 varied condensers including beehive trimmer, 5 BBA valve holders, 1-B91

;nd 1.B7G valve holders, H.F. choke and 8 X 4in. aluminium chassis.
. & P, 1{9.

SOUND/VISION STRIP, 1/-, ‘“Plessey” LF.'s 10.5 Mc/s sound. 14 Mcfs
vision. Valve holders (sx 6F1's and two 6D’s, pot incl.). Bize 84 x & x 4§in.
Clireuit Incl. post and packing, 2/6.

B8OUND/VISIOR STRIP, 1/-. Not tested. Complete sound and vision strip.
8 valve holders (6F15's em pot incl.) L.F's 16-19.5 Mc/a. Bize 84 x 4} x 4fin.
Drawings FREE with order. Postags 2/6.

REMEMBER
COMPANENTS LTD.

of 219 ILFORD LANE, ILFORD, ESSEX

TELEPHONE SETS, 7/9. X.W.D. Wireless remote control unit.
(ZA11954). Including morse tapper, switched, jack plugs ete;
Insurance and carriage 3/6.
VOLUME/TONE CONTROLS 2/8 per doz.
rtripped from working chassis. P. & P.
SCANNING COILS—ALL 2/8 each. Wlde angle 90° 3R m.m.
Postage 1/3.  Also Brand New 38 m.mi.  Low inip. Postage 1/8.
imp. 35 m.m, Pnst and Packing 1/6.

RECTIFIERS, 2/9. 230V. loomA. Half wave. Salvage guaranteed. Why
hunt for those obrolete rectifier valves when you can cheaply replace with a
modern gelenium rectifier. P. & P. 1

E.MK.11.
Lest phone,

Asgorted volume and tone controls,

Low imp.
And Low

STAMP FOR FREE CATALOGUE
Regret U.K. oniy ~ H.P. Terms available
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A Capacity Tester for Small Values

THE UNKNOWN CONDENSER IS USED
TO ALTER THE TUNING OF AN R.F.

OSCILLATOR
S)ME types of small capacitors are not

By B. l. Roome

marked with their capacitance value at all, whilst
the values marked on other types—especially the
markings on the small waxed mica types-—often
become obliterated with age. In addition the mean-
ing of the colour coding of some old types of capacitor
is not always clear and the colours may not be decisive.
If such capacitors are to be used in any apparatus,
it is first necessary to ascertain their value. Even if the
value is clearly marked, a quick check is worthwhile if
the component is not new and will also disclose any
open circuited or short circuited component. It is
much wiser to test a doubtful component before use
than to spend a very long time finding out why a
completed piece of apparatus will not function.

Principles of Circuit

Fig. 1 shows a circuit which can be used for
measuring the value of small condensers. VI1(a) is
an oscillator, working at a fixed frequency of a few
megacycles. The exact frequency is unimportant
providing that it is constant. The tuned circuit L/C2
determines the frequency of oscillation. The output
of the oscillator is fed, via C7, into V1(b) which is a
cathode follower buffer stage. This stage prevents
pulling of the oscillator frequency by the test circuit.
L4 couples the output from V1(b) into the test circuit

which absorbs maximum power from L3 when the
tuned circuit formed by L4, L5, C8, C9 and any
capacitors under test (Cx or Cy for future reference),
resonates at exactly the same frequency as the
frequency of oscillation of Vi(a).

The voltage appearing across the test circuit is
detected by the germanium diode D1 and the resulting
D.C. current deflects the 0-500 microammeter M.
C10 by-passes the R.F. so that it does not pass through
the meter, whilst VR1 enables the current passing
through the meter to be adjusted to a suitable value.

The 12AU7 is perhaps the most convenient
miniature valve, but the octal based 6SN7 is quite’
suitable. Alternatively two separate 6C4’s or 6J5’s
could be used. Almost any small triodes or triode
connected pentodes are perfectly satisfactory. The
part of the circuit on the right-hand side of the screen
in Fig. 1 is placed on or near the front panel with the
valve behind it.

Preliminary Adjustments

A 0-500 microammeter should be inserted between
the lower end of R2 and the chassis at the pomt
marked with a cross in Fig. 1. If no reading is ob-
tained at first, reverse the connections of L2, The
reading of the microammeter is a measure of the
amplitude of oscillation of VI(a). The number of
turns on L2 and the spacing of L2 from L1 should be
adjusted until the ammeter in the R2 circuit reads
about 100pA. The amount of feedback in the
oscillator circuit is controlled by the number of turns
on L2 and by its proximity to L1. Generally L2 will
consist of about seven turns spaced % to’§in. from L1.
After adjustment, L2 should be fixed in position with
polystyrene cement. R1 drops the H.T. voltage to

about 100V and also decouples

RI
22K

the anode circuit of Vi{(a).
C8 and C9 should then be

adjusted (with no connection

across the Cx or Cy terminals)

H.T+200/240
vo/ts

C8 Is & straight line
cagpacitor /e the plates
are sem/i-circular in shape

i
|
vi(a v /f the unknown capacitor
22KN @ /OpF ! /s less than 150 pF, place
e MIwatt ! across Cx terminsls.
v | /f grester than /50 pF,
R! | place gcross Cy
1
< RE I
47K RS 1
[ 1M IS en
100pF R
3 1
1 /OFO /5/(':) /52
I pF pF p D! ypy
30 ! [o2.1.74
”, 2r T AN 100K
L2 = i P
C2 7 ! Cs
? ,...'4 ;f o]
) /
C H
- %3 L 81710 o e, flcr0
|o-or,u/-' \ Il K &
) ’ - } -
—  /50pF 190pF | O*OWF O-500uA.

Fig. 1.—The circuit diagram.

1
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until a reading is obtained on
the meter M1. The trimmer C5
should be adjusted for maxi-
mum reading on M1t and it
should then be set in position
with a suitable cement. No
further adjustment of the circuit
should be required for some
years.

Calibration

A fairly large type of tuning
dial (calibrated from 0 to
180°) is fitted on the front
panel and connected to C9. It
has a vernier attachment for
accurate reading to 0-1°, but
this is not essential. It is
advisable to arrange for the dial
reading to be zero when the
vanes are fully meshed.

A number of 1 or 2per cent
tolerance capacitors should be

used for calibration of the
instrument, but Sper cent
capacitors will suffice for
3
. & hd
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approximate work, those used for calibrating the
Cx position should all have values between
0 and 150pF.

C9 should be set so that the dial reading is zero
when the vanes are fully meshed. C8 is then adjusted
for resonance as shown by a maximum reading of M1.
If the meter goes off the scale, the resistance of VR1
should be increased, but when C8 has been set, VRI
should be adjusted so that the meter does not read
less than half scale (for accuracy). Place one of the
calibrating condensers across the terminals marked
Cx in Fig. 1; the meter reading falls as the circuit
is now off resonance. Alter the value of C9 until
resonance is again found, care being taken that C8 is
not touched. The reduction in the value of C9 is then
equal to the added calibrating capacitance, Cx.
Note the reading of the dial connected to C9. Repeat
this for other values of calibrating condensers.

A graph of Cx against the dial readings should
then be plotted as accurate as possible. The graph
should be almost exactly a straight line if C9 has semi-
circular plates. The graph should be kept for use with
the instrument.

Operation

Values of capacitors from 0 to 150pF can be
measured in the following manner. Adjust C8 to
resonance with the dial reading of C9 at zero. Con-
nect the unknown, Cx across the terminals and,
leaving C8 unaltered, find the C9 dial reading at the
new resonancc. Using this dial reading and the
graph, thc unknown capacitance value can be found.
The result should be accurate to £ IpF or better.

Larger Values

The maximum value of the measuring condenser,
C9, is 150pF, and therefore capacitance values
greater than this cannot be measured by connecting
the unknown directly across the Cx terminals. If
however, the unknown condenser is placed across the
terminals marked Cy in Fig. 1, it will be placed in
series with a 150pF capacitor. The series combination
will have a value of less than 150pF—in fact it will be
between 75pF and 150pF—and the value of this
combination can therefore be measured as before.

Thus it is possible to calculate the value of the
unknown Cy, from the following equation

Cy=Cr.Cs/Cr—Cs

where Cr is the capacitance of Cy and Cs in series,
it is well worthwhile calibrating the instrument for
values of Cy greater than 150pF. This should be
done by placing various known calibrating capacitors
across the Cy terminals and plotting thc values of
Cy against the dial readings as before. In this case,
however, the graph will not be a straight line. The
graph can then be used to obtain values of unknown
capacitors directly from the dial readings.

Whilst there is no definite maximum limit to the
value of capacitance which can be measured, the
accuracy of the measurement will fall as the value
of the unknown increases above 150pF. The practical
upper limit is in the region of 2,000 to 10,000pF,
depending on the accuracy required and on the
accuracy with which the dial can be read.

Final Check

The accuracy of the instrument and of the graph
can be quickly checked by determining the capacity
of two condensers separately and then determining
their capacity in parallel. The latter value should be
equal to the sum of the two separate capacities.

PRACTICAL WIRELESS
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\m pre
Metal 33K0
Rect/frer I watt
200volts o = AT
at /I5mA. SuF  8uF Output
00 300
vw v

g 6°3 volts

Fig. 2.—A suitable power supply circuit for the
tester.

Power Supplies

The instrument requires a 6-3V heater supply-at
about 0-3A and an H.T. supply of 200 to 240V at
about 12mA. This can usually be obtained from a
receiver power pack, but if it should be desired to
make a separate supply for the unit, the circuit shown
in Fig. 2 is quite adequate. The metal rectifier should
have a rating of not less than 300V at 15SmA.

Alternatively it would be possible to use a small
battery double triode (e.g. type DCC90 or 3AS) and
make the unit entirely portable. The H.T. voltage
could be obtained from a 90V H.T. battery, in which
case Rl should be reduced to 2k. The batteries
should have a very long life—almost as great as their
shelf life.

COIL -DATA
L1—=-25 turns.

L2—7 turns on chassis side of L\,
L3-—25 turns.
L4—6 turns on chassis side of L3.
L5—=15 turns.

All coils close-wound on formers, O-4in. in diameter, using 32 to
36s.w.g. single sitk-covered wire. The wires_of all coils to be
cemented in position with polystyrene solution.

HOLDING THIN WIRES

.Sometimes it is difficult to hold very thin wires
in ordinary alligator clips, since the wire slips
through the teeth. The problem can be easily
remedied by filing off the teeth. The jaws will
now be flush and the tiny wirc will be gripped
easily, putting an end to the slipping.

PYE Microwave System for the Irish Republic

Pye Telecommunications Limited of Cambridge,
with their associates Telecommunications Limited
of Dublin, have received a contract for the supply
and installation of a Pye Microwave system
between the towns of Waterford, Wexford and
Enniscorthy. They will also provide the buildings,
masts and acrials and cmergency power supply
equipment.

These radio links will form part of the trunk
system of the lIrish Republic’s Telephone Service
and are required to accommodate the ever-
increasing traffic. The system will operaté in the
7400Mc/s Band and is capable of transmitting
240 channels.
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TAPE
RECORDER

Manufacturers
brand new, current
production offer.
Latest 5-valve cir-
cuit based on
Mullard's  famous
design. Magic eye
level indicator. Volume and
tone controls. T.C,C. printed
circuit already wired. Only
power pack and controls
to assemble and wire. Vaivee EF86, ECC83, EL84,
EM84 and EZS0. A sensitive quality recorder at
8Special Unit Prices.

Wired printed cironlt,

v

power pack components,
controls and knobs, etc. .. £5.15.0 p. &p. 2/6
Bet of 5 valves. as above .. £2, 5.0 p.& p. 1/~
B.&.R. Monardeck Tape Unit £8.19.6 p. & p. 4/6
Bargain reduction for complete kit

216.10.0 carr. §/-
Attractive two-tone Cabinet and 9 x Sin. apeaker
at special discount price: .5.0 v & p. 4/6
llustrated Handbook with full details, 2/8 post free.
Collaro 8tudioc Tape Deck can be supplied with
modided circu:t as alternstive for approx £5,10 extra,
Cabinet and Bpeaker to house Collaro deck, £3.15
plus 4/6 p. & p.

RECORD PLAYER BARGAINS

All brand new latest 4-apeed Models.
BINGLE PLAYERS— B.S.R. (TU9) 90/-; Collaro
uoior, §0/-; Garrard TA Mk.2 with GC8 Head,

l7 19.6; Garrard 4HF Trsnecription Unit,
517.19.0 carr 3/8.

AUTO CHANGERS, New rednced prices—
BA&.R. (UAB), £6.15; UAS Stereo, £7.10;

UAl4, £7.19.8: Collaro Conquest. £7.15.
GARBRARD R(C210 4-speed Autochanger Model
with latest features and GC8 Plug-in Head only
10 gnu,, carr. /6,

Latest Garrard Transcription Autochanger
Model /' A" $18.19,8 with balanced P.U. Arm.

Carr

E.M. l —4-speed Bingle Piayer with Auto 8top-
Btart Dull Turnover Cartridge for 8tereo and
| L.P. and 78—B in Buy at $6.19.0.

PRACTICAL WIRELESS

BARGAIN OFFERS

TRANSISTOR
PORTABLE

Famous manufac-
turers 6 x 1 design
based on Muilard
and G.E.C. develop-
ments. Printed cir-
euit, BBVA lst
grade transistors, XA102, XAl0l (2) OA70,
XB103, XC10} (2) or equivalents, Quality compo-
nents only supplied to ensure best resuits at
attractive price,

Set of 6 BVA Transistor and Diode 20/« p. & p. 6d.
Printed Circuit, [F's (3), oec. coil, Driver Trauns,
Ferrite rod serial . B51/6p. £ p. 1/6
Remwn Condensers, Twin Glng and Volume

Contro .. 87186 p. & p. 16
7x 41n Qmuw 35 ohm mnchlng
8peaker .. oo . .. 25/~ p. & p U6
Compleu Klt at special offer ONLY £8.10.6 polt free
Handbook aad Circuit details .. 2/ post free,
REDUCED ALL
PRICE8 VALVES GUARANTEED
1T4 8/ ECH42 190/8 EZ80 718
1R5, 185 7/8 | ECL30 10/6 EZ81 U6
334 3ve 78 ECL82 10/6 MUIl4 9/
9/8 | EFs0 8/- | PCCs4 9/6
D AFQG 9/~ | EF~8 12/6 | PCF80 9/8
DF96 9/- | EF91 5/- | PCLS 12/8
DK96 8/- | ELAl 8/6 | PL31 12/8
DL96 9/[- EL84 8/6 | PL82 9/8
EABCSO 8/6 | EYS1 /6 | PL83 10/8
ECF80 9/6 EY86 10/~ | U2 12/8

1003

for the
Constructor !

RE-GUNNED TV TUBES
Prices Reduced Agaln!

New Heater, Cathode and Gun Assem-
bly fitted to all tubes, and now
re-screened and aluminised at no
extra cost!

i2in. £5. [4in. £5.5.0, 17in. £5.10.0.
Mullard and Mazda types ex-stock Carr. and Ins. 10/=
10/- Part Exchange allowance on your old tube.

12in. tube allowance §/-,

JASON FM TUNER KITS
STANDARLD MODEL (FMTI) as previously exten-
eively advertised. Cowplete Kit 5 gna. B8et of 4
apec. valves now only 20/-.

MODEL (I'MT2). Auucuvely presented  shelf
mounting unit in enclosed Metal Cabipet with
Buiit-in Power Supply. Complete Kit £7. 8Bet of 8

spec. valves, 37/8. P. & P. 2/8
LATEST MODEL—JTV2, Switched Band 1.3-3
AMIFM Untt with AFC. Kit £12.19.8, P. & P. 2/6.

NEW JASWI COMPREHENSIVE FM HANDBOOK
2/8. 48 br. Algument Bervice, 7/6; P. & P. 2/6.

TRANSISTORS - BVA Ist GRADE
REDUCED PRICES

Mazda Mullard GEC
XAl01 pET] 0C70 9/6 GETIl4 §/6
XAlo2 18/6 OC71 12/6 GETIs 12/6
XA¥03 16/- 0C72 16/-

XA104 18/= 0OC44 23/6 Newmarket
XB102 10/~  OC45 21/ “Goldtop™
XCl01 10/6 V15/10P 15/

Germaniam Diodes, 0A70 2/9. GEX 34 4/-, 0A8] 8/6

SPEGIAL OFFER!

Buperior type Art Leather covered Portable
Case—well-known Manufacturer’s lus—in
attractive Tan wnd Fawn with non-tarnish gilt
fitted with latest Collaro Junicr 4-speed Record
Player Unit with Turnover Xtal Cartridge and dual
sapphire sv.ylll !or 78 and LP records. Ready

d and wirs with Mains Lead and

AUTO CHANGER RECORD

PLAYER KIT
A.C. Supply 200-250 v-

Attractive  2-tone
cabinet — famous
B.3.R. Monarch 4-
speed, full mixer,
10-record gram
unit, Ful-fi xtal
pick-up with dual
stylii for 8td. L.P.
recordings. 2-valve
amplifier with qual-
ity neg. (feedback
circuit, volume and tone con- -

trols. Fully isolated from mains by double-vound
transformer, NOT the live chassia type as often
offered in cheap commercial models.

A recommended buy while stooks iastl

Seractabie sreaned PU loads "ALC. Maine 500/250m.
Bize 15 x 114 x 5}in. An ideal aonit for Tape or
Amplifier use.

BARGAIN BUY—only

£28.126 p. & p. A6

Valve Line-up: ECC85 ECHS8I F89

EL84 EMBI EZ80.

Three Waveband and Switched Gram position,
Long 1,000-2,000 mi., VHF/FM 88-95 Mc/s.

AM/FM IF transformers, 460 Ke/e and 10.7 Mc/a.
tuning all coils.
back. Three watt output.

Dluminated glass dial 11§ x 3}in. Vertical pointer.

Ready-wired ".'-ulve Amplifier, with
8in. high flax speake: £3.10.6 p. & p. 2/6
Two-tone cablnet 18 x183x Sin !8. 8.0 p. & p. 3/6
Collaro Conquest 160v. .. 9.6 & p. 4/8
Complete 3 unit kit,

sSimple assembly & screwdriver only required.

RECORDING TAPE BARGAINS

EM] lst grade. Brand new sealed boxes.

Standard Long Play
3ln., 1751t, .. k(g 2501t .o /=
Sin., 600ft. .. 19/- 850ft. . 25/-
53in., 850ft. .. 25/~ 1,200ft. .. 81/8
7in., 1,200ft. .. 31/8 1.8001t. 45,

00 /-
SPARE REELE' Emitape., new, boxed: Sln. 8/-.
5in. 3[8 5iin. 4/-, 7in. 4/86.
BPECIAL PURCHASE. Fsmous manufscturers.
1st grade tape in sealed white boxes,

Standard Long Play
5in., 800ft. .. 16/ 8501t .. 19/8
51in., 850ft. .. 16/6 1, 2001t .. 22/8
7in., 1.200ft. .. 21/~ l 800ft. . 82/

Plastio Tape Reels, special offer. Manufacturers
surplus. 3in. 2/8. 5in. 8/-, 3/8, 7in. 5tin. 8/8.

Aligned and tested ready for use

C lete with 4 Knob |

10in. Rola (Heavy Duty)..
As previously annou.nced f
experienced in fulfilling orders for this popular item.

7 VALVE AM/FM RADIOGRAM CHASSIS

Med 200-500 m.,
Philipa Continental
Tuning insert with permeability tuning on FM and combined

Latest circuitry including AVC and Neg. Feed-
Senamﬂv,y and reproduction are of &
very high standard. Chassiz size 13} x 6}in. Height 7}in. Edge

station names. Gold on brown background. A.C. 200/250 v.

t or ivory to choice. dlndoor EH Aenlt‘l , 8/6 extra,
Three obm P.M. speaker only requirad Beeolnmen ed quality speakers,

4 ..30/- Bin. Goodman speciai cone........21/8. Post & Pkg. 1/6.
upplies are now being received, but we regret some slight delsy may be

EABCS0 -

Dust core

Horizontai

£13.10.0. Corr. & Ins. 5/-. ,.

ONLY A FEW ITEMS ARE LISTED FROM OURCOMPREHENSIVE STOCK
WRITE_ NOW FOR FULL BARGAIN LISTS, 3d.

RADIO

Open all day Saturday.

www americanradiohistorv . com

SPECIALISTS

70 Brigstock Road, Thornton
Heath, Surrey
Phone: THO 2188, Hours 9 a.m.—6 p.m.

COMPONENT

Terms: C.W.0.
or C.0.D. post
and packing up
to b, 7d.; } Ib.

1/1; 3 tb. 1/6;
I pam. Wed. 51b.2/-; 10 1b:
By Thornten Heath Station. 2/9.
\
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HOME RADIO OF MITCHAM

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

MIT 3282

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

ANTEX “PRECISION”
SOLDERING IRONS

A wonderful new miniature iron for the
constructor. Five different sizes of inter-
changeable bits are available, also a practical
bench stand and solder holder. All voltages
from 6 to 240 in stock. S.A.E.for descriptive
leaftet. Iron as illustrated, 29/6 post paid.
{State Voltage.)

| WATT
AMPLIFIER
Suitable  for
microphone,
gramunit,
i or

midget  prin-
ted-circuit
amplifier
measures only
3 x 2 x {3in. Supplied completely assembled
and tested with four top-grade transistors.
Input less than 10 millivolts will give un-
distorted output of | watt into 3 ohm
speaker. Response 60 to 16,000 cycles.
S.A.E. for leaflet. PRICE £4.12.6 post paid.

ARMSTRONG STEREO MK II—EVERYTHING ON ONE CHASSIS.

HERE IT_IS, THE REAL ANSWER TO COMPACT
This single unit comprises Sensitive AM
tuner with ferrite aerial, High quality FM/VHF tuner,
Hi-Fi |6 watt push-pull mono amplifier, Hi-Fi stereo
each channel.
controls. &
appearance and .precision

RI-Fl.

amplifier with 8 watts push-pull
Independent Bass and Treble boost
Modern streamlined
engineering. Price 42 Gns., or H.P. terms.
All other Armstrong models in stock.

“GLOBE-KING” SHORT WAVER
THE BEST HOBBY OF
ALL. Short-wave radio
operates 24 hours a
day. You can explore
the world from the
comfort of your own
armchair. Perfect re-
laxation from a day's
work. Start now with
this amazing little one-
valve battery set which gives really long
distance reception at minimum cost. Kit
with three coils covering 10 to 100 metres.
PRICE £3.19.6.

P.W. POCKET SUPERHET

All the special components in
stock for this super pocket portable
including miniature gang, all coils,
aerial, Ardente controls, switch,
Rolaspeaker, atc. FULLY DETAILED
PRICE LIST SENT ON RECEIPT
OF S.A.E.

WE ARE ACTUAL
STOCKISTS OF

HEATHKITS

HEADPHONES BUlLD YOUR OWN
The famous *Royal” CAR RADIO
lightweight  high-resis- | Transistorised output- 2 wave-

tance headphones are

ideal for crystal sets, one

valvers, short-wave re-

ceivers, etc. New and

boxed [(5/-, post |/,
Also available Brown's typa “F” 37/6, and
Ericssons professional type €2.15.0. Add
I/~ post.

band, high-gain receiver supplied
in three easy-to-assemblie units
making a first class compact car
radio, 1ual to commercial set.
Can be fully assembled and working
in one hour. Available for 12 volt
only, Complete set £13.15.0, Full
constructional data 2/4 post paid.

1000’s & 1000’s

OF SATISFIED PEOPLE
VIEW ON

[ EMS.

REBUILT TELEVISION
TUBES s

% A NEW GUN IN EVERY TUBE
% BUY DIRECT FROM THE FACTORY

VALVES

1CT 7/6/6BA6 7[- 12A¥78 10/-) DH77
124

EXPRESS ELECTRONICS

ROSEDENE LABORATORIES
KINGSWOOD WAY, SELSDON, SURREY
NEW TESTED AND GUARANT!ED

FOR THREE MONTH

?/-)EF§0  8/8,PL81

% [2 MONTHS' GUARANTEE

12 inch £5.0.0

old Tube

14 inch £5.10.0
17 inch £6.10.0

Immediate dispatch on receipt of Remittance
Carriage and insurance [2/6 extra
£1 Refunded on receipt of your

4/-; Lesa switch, 2/6. Values 10K to 2M. B9A, B7G v. Holders 9d., S8cveens
9d., Contact Cooled Rectifiers 2507, 50mA, 8/6, 86mA, 8/6,

103 8/-|6BE6 4/-/DH142 8/8/EFS6  §/-|PL82  7/-
IF1  8/-/6BR7 s/s 12AU7 7/6|DH150 10/- EF91  4/.|PY8l 86
1F3  7/6|6B87 10/8|12aX7 7/6|DK91 7/6/EFe2  5/6|PYs2 /8
LEDL  8/-|0BWS 7/613BH7 10/6)DKvd /KL  8/6|PYss 78
1IFD9  7/6|6BW7  7/-|12K8GT11/-|DK96 8/-|EL84 7/-|RI1®  11/8
1Ls  6/9(6C10  9/-|12Q7GT 7/6|DLo2  7/6|EM34 7/.[THi1 15/8
1Pl 8/-6D2  4/.[16A5  9/-|DLe4 7/6|EY51 7/8|U26  9/8
1P10  7/8(6F12  4/-|260A6G 8/6|DL9S 8/~ EYSl 10/-(Us2  7/8
1P1l  7/6|6HGGT 2/-|{25L6GT 8/6/EBO1  4/- Ez40 7/8/U76 778
1R5  6/-|6J7GT 7/6|25Z4G  9/- EBC41 10/- EZ80 G/6|U7s 7.
185  6/-|6K7G  5/6)30C /9| EBFB0 '8/8|EZ81  8/-|UBC41 8/6
IT4  7/8[6K8G  6/-/30L1 _ 7/-|ECCS1 6/-|KT33C 9/8| UCH42 9/6
1US  8/-6Q7GT_8/6|35L6GT 9/-|ECCS2 KT66 11/6|UF41 8/
3Q4  8/.68L7GT 6/-|35W4  8/6/ECCS3 7/6|N17  7/8|UL4l 8/6
384  7/8|6SN7GT 6/-|35Z4GT 8/-|ECCs4 9/6|N18 8/ UY4l 7/8
3v4  7/66VeG  7/6|5763  7/6|ECFs0 8/6/N19  7/8|w7e /9
sU4G _ 7/8|6X4  7/-|80 /- ECFs2 o/o|N37 10/8|wid2 876
SY3GT 4/6/5X5G  5/-DAFP91 76|ECH42 9/-|PCC84 6/8|X17 /6
2 :;g CXSCL 9/5 DAF96 §/-'ECHS1 10/-|PCF80 6/9|X143 9/
8ALs  8/.705  7g/DFOL  G|ECLS0 8/6/PCFe3 7/-|X150 9/
BAME  1/.|787 g/6|DF98 B/-| ECLS2 8/6| PCL82  2/-|277 4/-
8AT6 ?/6sD8  4/-DH76 %8lEFa  9/-lpcLas  7-|zD17 76
VOLUME CONTROLS MIDGET SIZE LONG SPINDLES, D.P. switch,

SPECIAL TERMS TO THE TRADE

MARSHALL'S for TELEVISION LTD.

131 St. Ann’s Road, Tottenham, London, N.15
STAMFORD HILL 3267 & 5555

MATCHED PAIRS
EL84 12/, 6V6G 17/-, 6BWS 18/- per pair. Push Pull O.P. Transformers
for above 3-150 14/6. P. & P. 1/6. 12in. P.M. S8peakers 3q $4/6. Baker's

“Belhurst” 12in. 15Q 15W, 90/-. P. & P. 2/8. 12in. Stereo Model £7.7.0.

SETS OF VALVES

19/6
27/6

DEK$1, DF91, DAF91, DL92 or DL94. .
DK#98, DF96, DAF96, DL96 .,

1C8, 1F1, IFDL, 1P1.......
1R5, 1T4, 185, 384, or 3V4 .
Postage and packing 6d.

ECH42, EF4l, EBCdl
F240

www americanradiohistorv. com
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A D.C. TEST METER

A SIMPLE INSTRUMENT FOR MEASURING
VOLTAGE, CURRENT AND RESISTANCT
WITH EXTERNAL SHUNTS

By B. E. Wilkinson

f7HlS meter is not intended to be the ultimate
in test meters, but rather more as a beginner’s
instrument or as a second one for quick checks.
It has the advantages that it is very easy to make, is
inexpensive and the number of ranges available is
almost unlimited. This is because the series resistors
or shunts used to provide the voltage or current
ranges are not installed internally in the meter, and
switched in as required by a range selector switch,
but are made up as jacks, and are plugged in exter-
nally. It is thus possible to provide additional ranges
when required. To enable those interested to select
their own choice of ranges and provide the correct
shunts, etc., the calculations will be given for the
general case, and a set of recommended ranges.

An Ex-Government Meter

The meter, which is intended to measure D.C.
current, voltage and resistance to about 5k, is con-
structed from a robust ex-government meter, which
is intended for checking cells, and measuring resis-
tances approximately. The only indication of type
is “Instrument Testing No. 17, which appears at the
top, in front of the three terminals and toggle switch.
These meters are currently available. The meter is
enclosed in a thick, black plastic case, the movement
itself being pro-
tected by a circle of
thick glass and a
metal plate screwed
over the front. The
scale is graduated
in volts to 15 or
3.0, milliamps to
60. and ohms to
infinity, 5k being
the highest indicated
value.

The Meter Movement
Before  deciding
upon the ranges
IV required, it is neces-

I sary to know some-
II' thing of the meter

| § movement. On the
) face for instance it
—6ma states that it has a
resistance of 2501,

250,

2500

Fig. 1 (left):

(a) The circuit of
the instrument.
(b) Equivalent cir-
cuit for the low

' voltage range.
II: (c) Equivalent cir-
l cuit on the 60mA
(c) range.

TGOMA
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The completed meter.

This is essential to calculations, but & not
sufficient, for the current required for full scale
deflections of the meter needle must be known.
However, it will be found that a circuit diagram of the
instrument as it stands is provided on the top, and
is reproduced in Fig. 1a. Now, from the back ef the
instrument, where operating instructions are given,
it is seen that with the toggle switch to (L) voltages
to 3V can be measured across (—) and (B). Since
voltages are being measured it is clear that the 250Q
resistor must be in series with the meter and the 27-77Q2
shunt resistor must not be connected. Position (L)
must therefore be with the switch open. For this
voltage range then, the circuit will be similar to
Fig. 1b, where the second 250() resistor represents the
meter movement. The total resistance of the circuit
is 250+250=500Q2 and the applied voltage for full
scale deflection is 3, so that by Ohm’s law the current
flowing will be" ‘ 3

This then is the current required fully to deflect the
meter needle, and is a basic value in the calculations.
This value may be checked by considering the current-
measuring range of the instrument. It will be seen
that with the switch in position (R) 60mA will cause
a full scale deflection between (—) and (A). This is
clearly with the shunt connected but without the
series 250Q2. The equivalent circuit is shown in
Fig. Ic. Here 60mA are being measured, but since only
6mA may pass through the meter, 60—6=>54mA
must pass through the shunt. The potential difference
across the meter will be E=1. R=6X250=1500mV.
This must be the same as the P.D. across R (since they
are in parallel), so that the value of R, will be, by
Ohm’s law, R=I—=1§—20=27-77Q, which is ir fact
the value of the shunt used. We are now in a position
to discuss the required current and voltage ranges
and the shunts and resistors necessary to provide
them.

www americanradiohistorv. com
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Fig. 2 (right):
(a, b and ¢) How the

shunts are calculated. 6mA
Current Ranges ‘5?60

As far as current is
concerned, the meter ({:_621'4
scale is graduated in JAAAN
milliamps to 60. The R
ranges considered accept- (a)
able for this sort of
g(\)eoterA arti3 6, 60 and

mA. y using mul-
tiples of 6, confusion as00
over readings is avoided.
Now, since the meter rdmﬂ
itself has a 6mA move-
ment, the first range is |
achieved without a I‘:
shunt., In Fig. 2a the |
meter is in parallel with (®)
a shunt- which is to be
calculz‘aited for( any Scur- Range | Shunt {Resistor
rent flowing (i). ince
the meter must only pass S || GG
6mA, the shunt must 60mA |87°77Q2) ==
pass (i—6)mA. The  gooma|oeszsg| —-
potential  difference is i
again 1500mV, and by v | — | 2500
Ohm’s Law RI1 will be oy | —— | 47250102

R1=E=1500Q 300y | — |49750V
T (i—6)

(where I is in milliamps). (c)

By substituting for 1 in
this relation it is possible
to provide R1 for any

Fig. 3 (right)—Circuit of
the instrument when used
as an ohmmeter.

desired current range
(providing of course it is
not less than the sensi-
tivity of the meter move-
ment itself). Thus for a

60mA range
R1=1500=277Q
60—6

Fig. 4 (right)—Complete
circuit arrangement.

And for a 600mA range o
R1=1500=1500=2- 25200

600—6 594
Yoltage Ranges

Two voltage ranges
are provided on’ the_

meter scale, 1-5 and 3.
It is suggested that Current Voitage
multiples of 3 be con-
sidered, ie.: 3V, 30V
and 300V, though the reader is not bound to

follow these ranges. To calculate the series
resistors required, Fig. 2b must be consulted,

PRACTICAL WIRELESS
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where the meter is shown in series with a
resistor R1 and a voltage to be measured (V). The
total circuit resistance (neglecting the source) is
(250+R1), and since for full scale deflection, the
current flowing must be 6mA the potential difference
(V), must be given by

V=6(250+R1)
1000

To obtain R1
1000V=1500+-6R1
R1=1000V —1500

6
R1=100 (10V—15)
6
(The 1000 factor is necessary to convert milliamps
into amps.)
For 3V range, the relation becomes:
~ R1=100 (30—~ 15)=100 (15)=250(2
6 6
For a 30V range,
R1=100 (300—15)=100 (285)=4750Q2
6 6

and for a 300V rang
R1=100 (3000——15)— 100 (2985)=49750Q) ;
6 6

I;gr 3onvcnicuce the required values are tabulated in
ig. 2¢c.

No multimeter should be without a continuity test
and ohm range (in fact it is frequently felt that this
range is the most useful of all) and since the face is
provided with a scale in ohms the opportunity can
hardly be missed.

The ohmmeter, which, as will be seen latcr is built
into the instrument, consists of a series circuit—
meter, battery, and two resistors, one for adjustment
and the other being measured.

Now, on the back of the instrument, instructions
will be seen, a note stating that to use the ohmmeter,
a cell reading 1-5V should be connected in series
with the resistor under test and the (—) and (A)
terminals. No adjuster is provided, because the cell
is known to be 1-5V before the measurement is made,
and the scale is calibrated for use with this cell and a
meter resistance of 25002

Therefore the meter is used as it is for measuring
resistance by merely providing a 1-5V dry battery.
Since at first this may provide a little more than 1-5V,
it is well to use a small variable resistance (10Q2) in
the circuit to provxdc a zcromg adjustment. In Fig. 3,
the ohmmeter circuit is shown, if the cell is glvmg
exactly 1-5V, then R1 will be adjusted to zero resis-
tance. Suppose that for a resistance R2 (as yet
unknown), a current flow of, say, SmA. The total
circuit resistance is (2504+-R2). Thus we may write:

E=IxR 1:5=5(2504-R2)

1000
1500=1250-5R2
5R2=250

R2=50Q

It will be seen from the meter scale that a current of
SmA (50 indicated because of the internal shunt),
corresponds to a resistance of 50€2. Since the ranges
of the proposed muitimeter have been discussed,
and the values of resistors required have been estab-
lished, the actual circuit may now be considered.

www americanradiohistorv com
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RETURN-OF -

POST SERVICE

We offer a really efficient Mail Order Service on all items stocked. All cash orders are dealt with on the day of receipt.
Hire purchase orders are subject to slight deiay but this is kept to the absolute minimum.

(Acos Stereo/Mono PU) £6.15. 0 £1. 7. 0 130of 10/8

TRANSCRIPTION UNITS
COLLARO TRP 5%4
(T: £02.18. 3 12 of £1.0.4

pG . £13.18. 8
GARRARD 4HF
(GC8 PU) £18. 9. 9 £3.16. 9 12 0f£1.7.0
Ma.uy of the above ¢an be Su pplied for stereo working. See our
Gramophone Equipment List for details.

GRAMOPHONE EQUIPMENT TAPE DECKS
Hire Purchase
ALL LATEST MODELS Hire Purchase
ALL POST FREE Cash Price Deposit Mthly/Pmts. B.S.R. TD?2 ng.}ig-”ge gf%?te Bg}:)lfylpy’i);f’i
. RECOKD GHANGERS &SI ARO sTubIO ;| 8f8: 19. 6 £2.12. 8 120f 19/5
GARRARD RC210 Au carriage free
B(sGl( AR temEry £9.19. 6 £1.19. 6 12 of 158/- All components in stock for the Mullard Tape “*C’* Pre-Ampli-
cé PU .. £7.18. 0 £1.11. 0 12 of 19/ fier Kit. Fully detailed list avallable,
B.S.R. UAS Monnrch
B(gT%a FU) < itonaren - 2T 50 £1. 9.0 120f11/4 NEW ILLUSTRATED LISTS
rC8! Illustratad lists are available on LOUDSPEAKERS. TAPE
(his'Starea/LP/S) .. €818 0 £116. 0 120r13/8 DECKS, TEST GEAR. RECORDING TAPES. GRAMOPHONE
SINGLE RECORD PLAYERS EQUIPMENT. Any will be sent free upon request.
gamrampra R0 00 L 8 Yol
.S, R. .. £4. o of £1.5. .
COLLARO RP3%4 STEREO COMPONENTS
©. PorTPU) .. .. £8.18. 9 £1.18. 9 120f 16/ Morganite ganged tentlomeuers as specified for the Mullard
BMLL 2 meg. Log/Log, 250k,

circuits. Log/Anti- 500k, 1 meg.
1 meg.. 2 meg. LlnlLln. '500k. 1 meg. All 10/6 each.
Denco Chassis for the Mullard circuits. All drilled with
printed front panel. Three Valve Stereo Amplifier Chasals,

29/-. Seven watt Stereo Amplifier Chassis, 24/6. Stereo Pro-
Amplifier Chassls, 24/6. Set of switches for Pre-Amp. 34/8.
Pick-up cartridges, B.S,R. TC8S £2.4.11. Ronette DC284,
£3.19.6. Both are turn-over types for Stereo, LP and 78 records.
List of all components for Mullard Stereo Designs is avallable.

LOUDSPEAKERS

GOODMANS: Axiom 110 10in. £5,0,0; Axiom 112 10in. £8.10.0:
Axiette 8in, £6.12.1; Axiom 300 12in, £11.5.9; A xiom 400 12in.
£16.1.0: Audiom 60 Bass. 12in. £9. 12.9. Trebax Tweeter
1X 5000 Cross-over unit £1.18.0.

LY 16 10in. £7.12.3; "Flol? 10in. M-IE.O:
6 8in. £6.10.6: 'TS18 8in, £6.3.9; T10 Tweeter £4.4.0; T,
Tweeter £1.13.3; CX3000 Cross-over umit £1.10.0; (aXlww
Cross-over unit £1. 18 3

HFs

. Terms available.

We supply kits for the Jason FMT1, FMT2 and FMT3 (Fringe)

LATEST TEST METERS
Hire Purchase

. Cash Price Deposit Mt ly/Pmts.

AVO Model 8 ., . £24, 0. 0 £4.16. 0 12 of £1.15. 2

AVO Model 8 with

leather carrylng case £27. 18. 0 £512. 0 120f82. 011
AVO del 7 .. £19.10. 0 £3.18. 0 120f£1. 8. 8

AVO Modol 7 with

leather carrving case £23. 8. 0 £4.12. 0 12 of £1.14, 6
AVO Multiminor ..- £910. 0 £1.18. 0 12of 14/4
AVO Muitlminor with

leather carrying caaa 211. . 0 £8. 5 0 £ 17/~
Taylor 0 0 £2.0.0 120f 15/-
CARY 417‘ 6 £1.7.8 3ofg]. 6. 8
CAB 0. 0 3 1.13. 4

. £6.10. 0 £8. of £
Full details of any of the above supplied free on request.

JASON FM TUNER KiT8

Tuners with variable tuning also the JTVZ2 and Mercury 2
Switched Tuners with TV Sound. We take great care in the
making up of these Kits to ensure that every item needed 18
included and we can confidently claim that our kits are the
best und most complete avallable. We are continually receiving
compliments on the quality and above all the completeness of
our kits. Prices: Standard Tuners: FMTI], complete kit,
£6.19.6: Power Pack kit, £2.12.8: ¥MT2, complete kit. less
power supply, £8.9.6; Kit with power supply, £10.9.6. Fringe
Tuner: FMTS, Kit less euwer supply, £10.9.6; Kit with power
supply. £12.7.8. FM/TV Switclied Tuners: TV2 complete
kit, £15.17.6: Mercury 2, complete kit, £11.7.6. (Important.
When ordering JTV2 and Mercury 2 kiLs it 15 essential to give
TV Channel and FM Stations required on Tuner). All Kits are
supplied complete with valves and instruction manual. lee
Purchase terms available. Fullv detajled lists are available
free upon request. Instruction manuals available as follows.
Data Booklet for FMT1, FMT2 and ¥MT3, 2/10. JTVZ &/10.
Mercury 2. 3/10. All post free.

MULLARD CATHODE RAY TUBES
ALI AT THE NEW REDUCED PRICES
We supply both Mullard Radiant Screen (Brand new factory
fresh) and Mullard Lumenar (Re-builds by Mullard with re-
claimed bulbs—all other parts brand new). List of types avall-

able with prices and hire purchase terms available.

RECORDING TAPE

DOUBLE PLAY

B.AS.F. 300ft (3°), 14/-: 6001t (4°), 86/-; 1200ft (6), 48/-; 1800t
61°), 58/-; 2400ft (7°),

RBRAND FIVE. lﬁl)l't (6'). 37/61 2400{t (77), 80/~.
EMITAPE 100. 400ft (3°), 17/=; 1200t (5°), 48/=; 2400ft (7°), 80/-.
g&OTCH BOY 200, 400t (3°), 17/-7 12001t (5%), 45/-; 2400t (1°),

TELEFUNKEN. 1200ft (5% in plastic oontalner. 40/-; 1800ft
(62") in plastio container. 50/« 2&0&. (7P 7

LONG PLAY
g.ﬁ.s.i‘. 2101t (3°), 9/-; 8501t (5°), 28/-; 1200t (54°), 35/-; 1800t
BRAND FIVE. 900ft (67, 18/6: 12001t (617, 23/6: 1800t (7°), 35/-.
EMITAPE 99, 99/3 250ft (3°), 9/6; 99/3N 2501t (3i7). 9/6; 99/9
8501t (5°), 28/=; 99/12 1200ft (5¢7), 356/-3 99/18 18001t (7°), 50/~; 99/9.
99/12 and 59/18 available in Emicase, 2/6 extra.
SCOTCH BRAND 150, 300ft (3i%), 9/6; 800ft (6°), 28/- 1276(t
(52°), 35/~: 1800ft (77), 50/~

ALL TAPE POST FREE!

OUTPUT TRANSFORMERS
GILSON

W QGA WO0696B., 50/6. post 2/-, W0710, WO0710/8K. 55/6, post 3/-
62/3. post free; 67, 27/-, post 1/6.

6 post 2/-; P4014, Bgég post free: P4131, 60/, post

M. 99/-. posr. free; P5202, . 95/~ post free.
RME 1, 27/-, post 1/6. P2643 41/3, post 3/-.

ELSTONE. 0T3 25/- post 1/6; OT/ML, 45/-, post 20-.

AMPLIFIER KITS 1
We have full stocks of all components for the Mullard 510,
Mullard 2 and 3 Valve Pre-Amplifiers. GEC 912 Plus. Fully
detailed list on any of these sent upon request.

Instruction Manuals. Mullard. All Mullard Audio Cirouits
}n ‘'Circults for Audio Amplifiers®, 9/5 GEC 812, 4/6. All post

INRE PURCHASE TERMS
are avallable on any item. Repayments may be spread over
8 or 12 months. Detalls as follows: Three months: Deposit
6/- in the £. Service charge 5 per cent but minimum charge
of 10/-. 8ix and Twelve months: Deposit 4/- In the £. Service
oharge 10 per cent, but minimum charge 20/-.
TERMS_OF RUSINESS
Cash with order or C.0.D. We charge C.0.D. orders as follows,
Up to £3, minimum 2/8, Over £3 and under £5, 1/6. Over £5
and under £10, 1/8. Over £10, ho charge. Postage extra on
CASH orders under £3 excenpt where stated. Postage extra
on Overseas orders Irrespective of price.

WATTS RADIO

(MAIL ORDER) LTD.

54 CHURCH STREET, WEYBRIDGE, SURREY

Telephone : Weybridge 4556

Please note: Pastal business only from this address
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SELECTEST

MODEL SUPER K: 1 mA movement.

39 self-contained ranges for measuring
A.C., D.C. voltages and currents and resistance.

MODEL SUPER 50 50 pA movement |
Send for leaflet No. S.K.50/6012/PT-

SALFORD ELECTRICAL INSTRUMENTS LTD

PEEL WORKS, SILK STREET, SALFORD 3, LANCS. Tel: Blackfriars 6688
London Sales Office: Magnet House, Kingsway,, W.C.2. Tel: Templa Bar 4668
A Subsidiory of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND

WEYRAD

COILS AND TRANSFORMERS FOR A
2-WAVE TRANSISTOR SUPERHET WITH
PRINTED CIRCUIT AND FERRITE ROD AERIAL

LONG AND MEDIUM WAVE AERIAL—RA2W

On 6in. rod, % in. diameter, connections to

6-Tag Ring, 208 pF tuning ... ... 12/6
OSCILLATOR COIL P50/IAC

Medium wave in screening can. For 176pF

tuning condenser ... 5/4
I1st AND 2nd I.F. TRANSFORMERS—P50/2CC

470 Kc/s operation with 250 pF tuning in cans.

+& in. diameter by 34 in. high ...

3rd LLF. TRANSFORMER—P50/3CC

Last stage transformer to feed diode detector.

Size as P50/2 6/-
DRIVER TRANSFORMER——LFDTZ

Upright mounting with six connecting tags—

EERT

(2" REQUIRED)

15%in. x 74in. x 134in. 9/6
PRINTED CIRCUIT—PCAI
Size 234 in. x 8V4in. Ready drilled and printed with component positions ... 8/6

THESE COMPONENTS ARE APPROVED BY TRANSISTOR MAKERS
AND PERFORMANCE 1S GUARANTEED.

Constructor's Booklet with full details, 2/=.

WEYMOUTH RADIO MANUFACTURING CO, LTD.
CRESCENT STREET, WEYMOUTH. DORSET

www americanradiohistorv. com


www.americanradiohistory.com

March, 1961

The Meter Circuit

The circuit is shown in Fig. 4, Here it will be seen
that while there is no range selection switch, two jack
sockets JI and J2 are provided. J1 accepts shunts
across the meter movement, so that current is
measured between terminals (—) and (B). J2 accepts
resistors for the voltage ranges, the terminais used
being (—) and (A). When neither J1 or J2 is being
used, the switch may be closed, and resistance
measured between (—) and (A). The variable
resistor shown is 10¢) and is for zeroing.

Constructional Details

It is now necessary to modify the instrument, and
rewire it using the circuit shown in Fig. 4, The unit
is held together by eight 4B.A. screws, four at the
front, and four holding the back plate in position.
If all of these screws are removed the wiring inside
may be disconnected and removed, and the meter
movement pressed out, forward. Three spring clips,

. attached to the meter flange by three 6B.A. screws
should be removed and discarded. A thick piece of
glass under the front plate and two soft-rubber rings
are no longer required and should also be discarded.

>3

A rear view of the complete instrument.

The two resistors wound on a plastic former must be
removed, but should be set aside as the resistance
wire with which they are wound is required. Measure-
ment of the centre hole in the brass plate which was
screwed to the front of the unit shows it to be 2-Sin.
in diameter. The meter itself is 2-7in. in diameter,
and since it is intended to fit the meter to the plate,
the hole must be enlarged by 0-lin. all the way round.
This can be done quite quickly with a sharp half-
round file. When the meter will fit easily through the
hole, it should be lined up so that a line drawn through
the centre of the scale and the needle adjustment
screw is parallel with two opposite sides of the plate.
Clearance holes (6B.A.) may now be drilled through
the plate to mate with the cortesponding holes in the

. meter flange. The meter may then be bolted to the
plate and the plate fitted back on the case.

PRACTICAL WIRELESS
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Looking into the back of the unit, it will be seen
that this modification has moved the meter forward,
and thus provided sufficient space for further com-
ponents. The two jack sockets J1 and J2 may now be
fitted. lhcy are fitted, one each side of the case, by
means of #1n. holes drilled as shown in Fig. Sb Wthh
also shows the meter mounted Lo the front plate.

The 1042} variable resistor for adjustment of the
ohmmeter range, is fitted through a #in. hole drilled
in the top of the case, at the intersection of two lines
drawn between the centres of the (—) and (B) ter-
minals and the switch and the (A) terminal. The
shank of this resistor should be cut down to about
$in. and a saw cut made across the diameter to
accommodate a screwdriver. The ohmmeter range
needs a 1'5V cell Lo operate the meter, and this takes
the form of a single pen cell held to the bottom of the
inside of the case by means of a small Terry clip.
This can be seen in the photograph of the back of the
instrument.

Additional Wiring

Wiring should be carried out with single-strand
plastic covered wire similar to that removed from the
meter initially. Fig. 5a shows the wiring system. A
length of wire is connected between the (—) terminal,
and the negative point of the meter. Then a wire is
jointed to the positive side of the meter and one side
of the toggle switch. The other side of the toggle
switch is taken to one side of the 10£Q resistor. The
two meter terminals are now connected to the two
tags of J1, and the outermost tag of J1 is taken to the
corresponding tag of J2. Terminal (B), is now taken
Lo the positive side of the meter while terminal (A)
is taken to the inner tag of J2 and the negative side
of the 1:5V cell. Finally the centre tag of the resistor
is taken to the positive side of the cell. In wiring,
unless leads are taken to terminals, they should be
soldered. The instrument is now virtually complete
and the ohm range can be tested. Set the toggle
switch to R and connect a piece of wire from (—)
to (A). The meter should indicate zero resistance.
If it tries (o indicate less than zero; i.e. beyond full
scale deflection, it can be set to zero by means
of the 100} resistor. If it indicates a finite resistance,
the cell is down and should be replaced. Tests can
now be made using resistors up to about Sk. The
rear plate of the instrument may now be screwed in
position. However, it will be observed that engraved
on the back are instructions which are no longer
relevant, so that the back plate may be put on reversed,
the four holes being countersunk slightly to receive
the 4B.A. screws.

The Jacks and Test Prods
To complete the instrument, it is necessary only °
to provide the shunts and resistors in jacks, and the
test prods. Referring to the table of Fig. 2¢, we see
that for the recommended ranges we require five
resistors. For the current ranges the resistors are 1bw,
and are made-up from resistance wire. The resistor
removed from the meter initially consists of a 27-702
and a 250¢) resistor. If the 27-77€) resistor is carefully
unwound avoiding kinks, as this piece of wire is
required, and measured, it will be found to be almost
exactly 8ft long. Thus:
27-77Q)=_8ft or 96in.
. 1Q=96/27-77 in.
f 0 2:525Q=96 % 2-525=8-726in.
27-717
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Thus a piece of resistance, wire
8:726in. long, taken from the 250
winding., will provide a shunt for
the 600mA current range. When
using this wire, the cotton covering
should be removed at each end,
and the wire tinned for soldering-
in. It should be remembered that
the actual resistance between the
two tags joined by a length of
resistance wire does not include
that wrapped around the tags, or
tinned. Thus the length of wire
cut should be slightly longer than
that actually required. The jacks
to which the resistunces are con-
nected are of the standard Post
Office type. The resistances are

PRACTICAL WIRELESS

March, 1961

Top of meter opened out
to clarify wiring

=

4
Z
.
:
i
.
Vi
/
i
7
i

connected across the two connec-
tions in the handle of the jack, and

the handle replaced. No trouble +
should be experienced with the

o5V =

IO RN

series ‘resistors, but the shunts,

being made of wire need some
support. They may be wound upon
a small Tufnol former, with small
lengths of tinnned copper wire at
either end to provide lead-out tags.
The range provided by each jack
should be typed on a small label or piece of
paper and stuck to the appropriate jack by means
of Sellotape. Pieces of paper with *“Current”
and “ Voltage ”, should be similarly fixed to J1
and J2 respectively, on the meter case, so that
confusion does not arise.

Test prods are an essential part of every test meter,
and should be made from flexible, stranded insulated
wire. The ends connecting to the meter should be
soldered to short lengths (lin. or so) of brass wire,
the joint being neatly taped. The brass wire will then
fit easily in the angled slots cut in the terminals. At

Back View Showing Wiring

Fig. 5a (left)—Rear wiring details.
Fig. 5b (right).—Side view of the completed test-meter.

Side View

the other ends of the leads either brass prods or
crocodile clips may be fixed. The brass prods should
be sleeved almost to the end, so that one does not
hold the bare metal when making measurements.

The instrument should require no calibration, but
it is advisable to check it either against a test meter
known to be correct, or resistors and cells known also
to be correct. To check, for instance, the 3V range it
is necessary only to use 1-5 and 3V cells, while the
30V range may be checked with grid bias batteries,
car batteries, etc. Any adjustments necessary may
be effected by varying slightly the values of resistance
in the appropriate jacks.

QUARTZ CRYSTAL

ETCHING

(Continued from page 979)

rate of about 1kc/s per minute of immersion has
been found with crystals of a frequency of about
8Mc/s, but a longer etching time per kilocycle
frequency rise would probably be required for
crystals of lower frequencies.

The crystal should be completely immersed in
the etching solution for a comparatively short
time—perhaps ten minutes—or less if a small
frequency change is desired. The crystal should
be removed from the etching solution with the
coated tweezers, washed in two successive jars of
water (not hard water) and finally dried in a
current of warm (not hot) air. Alternatively, the
final wash can be made with pure alcohol which
is then allowed to evaporate.

The crystal is then remounted in its holder. If
it is a type which is held at the corners only by
the metal electrodes, care must be taken that the
electrodes are replaced so that the projecting
corners face the quartz crystal. The frequency
of the eiched crystal should be determined as
accurately as possible. The rate of etching can
be determined from the frequency change and an
estimate can be made of the time for which the

crystal should be left in the same solution in order
to achieve the desired increase of frequency.

The crystal should be etched for not more than
three-quarters of the calculated time and the
frequency checked again. It should now be
possible to calculate fairly accurately the etching
time required to increase the frequency to the
desired value, If the final frequency must be
extremely close to the desired value, it is advisable
to etch for somewhat less than the calculated time
and to check the frequency several times before
completing the process. With care the error in
the final frequency will not be appreciably greater
than that of the measuring device used—certainly
less than lkc/s.

As etching proceeds, the anbde current of the
oscillator (Fig. 1) will probably increase somewhat
with each frequency check owing to a reduction
in the activity of the crystal. The anode current
should be noted at each frequency check; an
increase of more than a few milliamperes may
indicate that the crvstal is useless. Do not forget,
however, that a change in the oscillator H.T.
voltage may cause a change in the anode current.
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% POST HASTE %
JASON F.M. TUNER KITS

We are the Authorised Jason Dealers and the whole kit is
as supplied by them. You can therefore safely return to Jason
for alignment without them rejecting it for non-standard
components.

We can also align for the standard ®harge, to our
FMTIi is the standard variable tuner for cabinet

kits only.

mounting, unpowered. Supplied complete

with four EFF| valves .. £7.10. 0

Hire purchase Deposit £1.10.0'and 6 mon:hly £1. 3. 4

Instruction book, 2/6 extra. :
FMTI Power pack kit with ready drilled chassis £1.14. 0
FMT2 is a new tuner in 2 modern case, green, which

can be used for sheld or cabinet mounting,

and has space for power supplies if required.

Supplied complete with four EF80 valves . £8.12. 6

Hire purchase Deposit £1.14.6 and 6 monthly £1. 6. 4
FMT2 With power. Complete kit £10.14. 0

Hire purchase Deposit (240"and 8 monthly £1.3.9

Instruction book 2/6 extra.

FMT3 is the fringe version and should be used when
farther than 70 miles from the transmicter.
Supplied complete with 6 valves Cos
Hire purchase Deposit £2.2.6 and 8 mon:hly £l.

FMT3 With power. Complete kit .. £12.13. 0
Hire purchase Deposit £€2.13.0 and 8 monthly £1.7.7
instruction book 2/6 extra.

NEW JASON SWITCHED TUNERS

The JTV/2 and Mercury 2 are both of the pre-set station type
with the addition of BBC and ITA sound. They use the latest
“Firebali” turret and the A.F.C. ensures freadom from drift.
The Mercury 2 is for cabinet mounting with external power
supplies. The JTV/2 has the same tuning heart, with power
supplies mounted in a case. This again can be used for shell or
cabinet mounting. The JTV/2 cannot be supplied less power.

£10.12. 6
3.9

JTV/2 Complete with valves and book 0 @ £|6.I4. b
Hire purchase Deposit £3.14.9 and 12 mon:hly . 3.10
Marcury 2 Complete with valves and book.. v (IZ. 0 ]

Hire purchase Deposit £2.8.0 and 8 monthly £1. 6
Power pack Kit for Mercury 2 with drilied chassis €2, I4.
Instruction book for all switched tuners, 3/6.

REQUIRED CHANNELS MUST BE SPECIFIED FOR
SWITCHED TUNERS

All Jason kits can be supplied less valves. To find the cash price

deduce 7/6 for each valve.
A more detailed list can be sent upon request.
ALL JASON TUNERS ARE ON DEMONSTRATION

GRAMOPHONE EQUIPMENT

All these units are brand new

boxed . Cash Deposit  Mthly. pmts.

B.S.R. Monarch TC8H,

cartridge, UAL4 ... £7.15.0 ci.10 6 £1.4.0
COLLARO Conquest O

cartridge ... 000 £7.15.0 £1.1l.0 6 £1.4.0
GARRARD TA/Mk.2,

GC8, cartridge ... £8.10.0 £1.140 & | £1.6.0
GARRARD 4HF, GCs8,

carcridge ... £18. 9.9 £3.19.9 12 £1.6.7
PHILIPS AG2009, AG3016

cartridge ... £10.10.0 £2. 20 8 £1.3.6

For further information please write for manufacturers’ list.

v POST FREE %«

COLLARO STUDIO DECK. 3 speed, 3 motors,
Zin, spools. Pause control, space for third
head, piano keys, counter.

List price £17.10.0 OUR PRICE £13.10. 0
Hire purchase Deposit £3.0.0 and 12 monthly 9. 3
TAPE AMPLIFIER for Studio dock. with two printed
circuit boards, control and input panels, mains
and output transformers, complete with knobs
and plans, EF86, ECC83, EMB4, EZ80, OAS8|
and two EL84, 4 wates ou:pu: Magic eye,
Radio and Mlc inputs, Mixing and Superim-
posing facilities, EX L.S. socket, low leval out-
put, tone control. Can be used as amplifier.
Y% CASH PRICE £11.12. 6
Hire purchase Deposit £2.6.6 and 8 monthly £1. 5. ¢
TAPE RECORDER CASE to house the above deck
and amplifier. Two-tone Groy £5.5. 0
E.M.l. Speaker to fit case 10 x Sin. ... e £1.7.6
12007t Brand Flve tape 25/-; Crystal Mic Stan Kelly £0. 7. 0
Screened Jack Plugs, 4/6 each. Spare 7in. tape spool 4, 6
The above recorder complete to PERSONAL
SHOPPERS ONLY for ... ... £35.0.0
Hire purchase Deposit £7.0.0 and I2 mon:hly £2. 11. 4
This machine is a first-class job and normally sells for £41. 0. 0

SEND FOR MAKER’'S ILLUSTRATED LEAFLET
Collsro Tape Heads Record/PIayback and Erase.

Lower track only 37/6 pair
B.S.R. Monardeck T. D.2. 3i |/|, 5!|n. spool.
List price £12. 12. OUR PRICE £7. 9. 6

FERRODYNAMIGS “BRAND FIVE"

Magnetic Recording Tape. Made in U.S.A. Fully guaranteed.
High Grade Acetate base and boxed.

600ft Sin. Standard 16/~ 1200fz. 7in. Standard
900ft 5in. L. play (86 1800fc. 7in. L. play
1200fc 5%in. L. play 23/6
SEND FOR MANUFACTURERS' LEAFLET B
Also stocked SCOTCH BOY, EMITAPE and BASF.
LIST ON REQUEST

25/~
35/~

TRANSISTORS
OC44 Mixer ... e 120- oc78 Audio ... |5/-
OC45 I.F. ore e 121- ocC78D Driver ... 7/~
OC70 Audia ... oo 14/- QCP7i Photo ... 12§/-
OC7| Audio ... e 816 [o]a:]] Audio .., 18/=
OC72 Audio ... .. Bl6 Red spot Audio .. 5/=
OC75 Audio ... cee 15/~ White spot R.F. N

The above transistors, except the Red and White spot, are all
BRAND NEW MULLARD, and are NOT sub-standard.
Matched pairs of OC71{ and 'OC72 can be supplied at no extra cost.

“PRACTICAL WIRELESS”
POCKET SUPERHET

OSMOR PRINTED CIRCUIT VERSION
Osmor Rod aerial, 10/-; IFTs and Osc. coils, 22/6; Osmor
Driver, 1116; Osmor Output 10/6; Sert MULLARD transistors,
61/6; JB Gang, 14/-; Trimmer, |’4 Set Condensers, 15/-;
Reslstors 6/6; Ardente Volume Control 10/6; Ardente W/C
3/6; Speaker 19710; OAB8| diode, 4/-; Hardware, 4!6; Printed
circuit, 9-; Case and knob, 7/6; PP4 bauery,zl- Press s:uds [LEN
Le:flet. -Ilustraud giving full instructions and cons:rucuonal
details. 1/9.
ALL THE ABOVE COMPONENTS IF PURCHASED AT ONE
TIME~—£10.0.0.
o The above components are all new and miniature, by reputable
manufacturers, and are fully guaranteed.

WE PAY ALL POSTAGE AND INSURANCE
ALL ORDERS DESPATCHED SAME DAY
MONEY WILL BE REFUNDED |F REQUESTED

SURBITON PARK RADIO

{Established over 30 years)

48 SURBITON ROAD,

KINGSTON UPON THAMES, SURREY

Telephone: KIN 5549
Hours: 9 a.m. to 6 p.m. 1 p.m. Wed.

We do not close for lunch
Open ali day Saturday
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For Radio . . For Records .. For Tape

an MM Chassis

Post this coupon or write for catalogue or cali at our Showroom
for full demonstration and professional advice on your instal- | record ‘and playback inputs. The improved amplifier provides 8

lation, Open 9-5 including Saturdays.

An Armstrong chassis is more than just a radio-
gram chassis. It is a carefully designed com-
bination of tuner, control unit and amplifier in
one compact unit which can be used as the basis
of a complete high fidelity system. A system
which can include tape recording and playback
as well as the normal AM and FM radio and
record reproduction. All Armstrong chassis
are suitable for use with a complete tape recorder
or with a tape deck and its associated tape
pre-amplifier. Where a tape deck is used we
recommend the Armstrong Pabo-3 tape pre-
amplifier.

JUBILEE Mk. 2 (itustrated) 29 GNs.

e — D SR D SR SR SN SR SR Gm 0 =S mm == == == ™1 The new and improved version of the famous Jubilee chassis. V.H.F.,

with automatic frequency control, Medium and long wavebands with
ferrite aerial and magic eye tuning. Separate tone controls. Tape

l watts push-pull output.
i 22 GNS.
An AM/FM chassis of 5 watts output, covering the VHF and

But what if the boss
. doesn’t have a
daughter?

Then it looks as if you may
be reduced to working for
promotion—but cheer up, it
isn’t too bad if you tackle it
with a good heart and under
skilled and sympathetic guid-
ance.
Write for details, today, to:

Mr. J. SYKES

(M.LE.E., M. Brit. LR.E., M.LN.)
Principal:

BRITISH NATIONAL RADIO SCHOOL

Red Lion Court, Stalbridge, Dorset.

Britain’s premier Radio Correspondence School
specialising in City and Guilds examinations.

NAME | Medium bands. Although an economically priced chassis, this has
the same superior finish and components as our more expensive
ADDRESS I models.
| ARMSTRONG WIRELESS & TELEVISION Co. Ltd.
pMC | WARLTERS ROAD, LONDON N.7. Tel.: NOR 3213
(L} ’”
YES— SPECIAL FOR THE ‘“HAMS

RADIO STATION

Hlustrated

——pe

% inch detachable bit
soldering instrument
List No. 70

Combined Protective Unit
with Wiper/Abrasion Pad
and Solder Reel

List No. 700

Apply SALES & SERVICE

ADCOL PR

(Regd. rada Mark)
GAUDEN ROAD
CLAPHAM HIGH ST.

British & Foreign

Patents, Registered

LONDON, SS\W4 Dt e e
Telephones: Telegrams:

MACaulay 4272-310) “SOLJOINT, LONDON"
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A PRECISION MOULDED MAGNETIC TAPE

CASSETTE
l\,[USlC of just the right kind for hotel lounges,

ships" lounges, restaurants, fashion houses,
etc. or even factories, is provided by the " Redi-
tune ” service. Music from a library of over 7.000
titles is provided on magnetic tape which is rented
with a playback machine and the required number
of speakers giving the effect of a portable orchestra
with a repertoire exactly suited to the require-
ments of the user.

Reditune Ltd. is a member of the Rediffusion
group of companies.

So that the programme can be changed as
needed without any skill on the part of the user,
tapes are supplied in ingeniously-designed cassettes
which are simply inserted into the machine as easily
as posting a letter.

The cassettes are injection moulded by Ekco
Plastics Ltd. in polystyrene. each cassette compris-
ing four separate mouldings—the body. the spool
base, the spool top and the lid. All except the
latter are in high-impact polystyrene. the lid being
moulded in transparent polystyrene. The body
incorporates two precision-ground brass inserts, a
spindle on which the spool turns and a further
small spindle to locate an interlocking brake lever.
The spool spindle is internally threaded to take
the single screw which attaches the lid to the body.
The successful operation of the cassette demands
freedom from distortion and a high finish with
complete absence of flash. A feature which calls
for rigidly controlled moulding technique is the
need for moulding the spool centre hole to a toler-
ance of 0-:002in The endless magnetic tape unwinds
and rewinds on the spool simultaneously and
this involves considerable movement between tape
and spool. To facilitate this movement, the base
of the spool has 12 radially positioned graphite
rods cemented to it, the tape actually resting on
these rods during playing. The spool top is
moulded separately and subsequently cemented in
position. (Ekco Plastics Lid., Press Section,
Southend- on-Sea, Essex.)

PERSONAL TRANSISTOR RADIOS
TI'YWO personal transistor radios are now being
marketed by Magnavox. Specially-designed
printed circuits fcr really sensitive long- distance
reception, plus hermetically sealed long-life
transistors, are included in these new models,
relailing at very reasonable prices.
The * Compamon eight transistor radio features

a germanium crystal rectifier and a 24in. PM
dynamic high fidelity speaker. (Price, 13 gns.,
mcludmg purchase tax.) The “Pocketmate’ is a

six-transistor version with fine reproduction and
performance. {Price, 11 gns., including purchase
tax.)

Both are finished in coloured high impact plastic
cases and have leather cases with carrying strap
plus private listening earphones. An easel clip
allows the Magnavox transistor sets to stand firm
on any flat surface. (Magnovox, 129 Mount
Streer, London, W1.)

PRACTICAL WIRELESS
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NEVY PRODUCTS AND DEVELOPMENTS

WIRE RECORDER

N improved and longer playing version of the
well-known Minifon P35 pocket-size wire
recorder has bzen introduced by the Office Equip-
m2nt Division of E.M.l. Sales and Service Ltd.
Known as the Minifon P35L, it now provides a
recording/playing back time of five hours. Letters,
notes, and memoranda totalling more than 30,000
words can thus be recorded. It is therefore a very
convenient instrument for long overseas tours by
directors and senior executives, also for busy people
—architects, surveyors, civil engineers and plant
managers—whose work takes them out and about.
The PSSL is the same compact size (4in. by

- 63in. by 14in.) as the Minifon Attache tape dicta-

tion machine. and it slips. easily into an overcoat
pocket.  The. recording medium is very fine
(0-002in. gauge) steel wire wound on two small

A new pocket transistor radio.

plastic spools. The fineness of the wire, even com-
pared with }in. wide tape, gives the exceptionally
long recording time.

The frequency response is 150-3.500 c/s, the
input impedance 2M. and the output impedance
40k. The low-tension battery is a 14V standard
single cell, with a working life of up to 20 heurs.
The high- tension battery is of 30V, with a working
life of up to 200 hours. Both batteries are, of
course, contained in the compact case. (E.M.]. Sales
and Service Lids Blyth Road, Hayes, Middlesex.)
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CLIFTON AMATEUR RADIO SOCIETY

ls-l%nhSec: C. H. Bullivant, G3DIC, 25 St. Fillans Road, London
Recent meetings have included talks on “DX operating” and

“G.P.O. equipment’” and a constructionai contest which pro-

duced 16 entries. On February 24th P. Deacon, G3BCM, will

speak on International Radio Regulations.

MITCHAM AND DISTRICT RADIO SOCIETY

Hon. Sec.: M. Pharach, G3LCH, 1 Madeira Road, Mitcham.

The GSUX Key Award was presented to G2BLa who won
the 1959/60 contest for this trophy with a score of over 200
points. On January 13th a talk was given on Lifeboat Radio
Equipment. The RSGB affiliated Societies Contest was held on
February 5th and 6th. The Annual General Meeting wiil take
place on Friday, 24th February.

Future Events:

April Tth—A talk by G2ZU.

PETERBOROUGH AND DISTRICT RADIO SOCIETY

Hon. Sec.: D. Byrne, G3KPO, Jersey House, Eye. Peterboroush.

At their mid-winter rally held in Peterborough Technical
College, members had a working demonstration of new trans-
mitters and receivers by Mr. J. Herries, of Glasgow, who spoke
on ssb techniques. Talk-in mobile stations were G3ARS/A on
two metres and G3KPO/A on Top Band.

Future Events:

March 3rd—"Aerials”, April 7th—Film show.

May 5Sth—
“Oscilioscopes”,

REIGATE AMATEUR TRANSMITTING SOCIETY

Hon. Sec.: F. D. Thom, G3NKT, 12 Willow Road, Redhill, Surrey.

The highlight of the December meeting was a demonstration
by BRS 20809 of an ex-R.A.F. morse recorder {made in 1918)
which coped quite efficiently with a modern electronic bug-key.
The closing date for the constructional contest was January 31st
and the entries will be judged at the Annual Dinner on February
11th. This will be held at Laker's Hotel, Redhill 7 for 7-30 p.m.
The tickets can be obtained from any commiitee member price
15/6d. It is hoped that the chief guest will be Les Knight GSLK
who was formerly Secretary of the East Surrey Radio Club for
many years.

‘SLADE RADIO SOCIETY

Hon. Sec.: C. N. Smart, 110 Woolmore Road, Erdington, Bir-
mingham 23. .

The Club Station (G3JBN) at the Church House, High Street,
Erdington, Birmingham 23, is available for the use ot members
for constructional purposes. Thursday evening meen’ngs_mll
include informal discussions. operation of the Club transmitter.
and instructional Morse classes. A licensed operator of G3JBN
will always be in attendance on Thursday cvenings. Slow Morse
transmissions are radiated on the air each Monday evening from
station G3AYJ on 1.9Mc/s from 8 p.m. to 8.30 p.m.

Future Events: .

February 10th—A special meeting to consider alterations to
rules and a discussion on D/F contests and equipment for the
1961 season.

February 24th—Sale of surplus equipment.

SUTTON COLDFIELD RADIO SOCIETY
Hon. Sec.: L. E. R. Hall, 24 Caltherpe Road, Walsall, Stafford-

shire,

The G3GLQ Trophy was again won by Pat Darrag for a 2m
transmitter. On January [12th George Collins, among others,
gave a talk on the “Applications for Cheap Valves”. A discussion
on a standardised design for construction as a group project
entitled “Build your own Communication Receivers” was the
subject of the meeting on January 26th,

Future Events:

February 9th—*“Methods of Receiving CW”. A discussion
of and about CW with demonstration of keys oscillator, B.F.O’s
ete.

February 23rd—*“Crystal Grinding and Etching’’ by John Symes.

March 9th—Club Station Night.

March 23rd—"Tape Recorders”. A talk by Len Hall about
some commercial and industrial uses of tape recorders.
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REPORTS OF CURRENT ACTIVITIES

PLYMOUTH RADIO CLUB

Hon. Sec.: R. Hooper, 2 Chestout Road, Peverell, Plymouth.

Club mcetings are held on Tuesday evenings at 7.30 p.m. at
Virginia House Settlement, St. Andrews Cross.

Future Events:

February i4th—Junk Sale.

April 18th—Judging for the Ernie Hillyard Trophy.

May 2nd—Judging for the G5ZT Trophy.

WANSTEAD AND WOODFORD RADIO SOCIETY
Hon. Sec.: J. Seaman, 67 Beattyville Gardens, Hiord, Essex.

The junior section of the ¢club now meets on Tuesday evenings
and not Wednesdays. The senior section meets on Wednesdays.
They are then on the air with the club call sign G3BRK. The
club shack is now being reorganised with better facilities tor
constructional work.

WEST KENT AMATEUR RADIO SOCIETY
Hon. Sec.: H. F. Richards, 17 Reynolds Lane, Tunbridge Wells.

Meetings are held, unless otherwise stated, at Kent unty
Council Adult Centre, Culveden House, Culverden Park Road,
Tunbridge Wells, Kent. Meetings commence at 7.30 p.m. and
end at 10 p.m.

A meeting to plan club stand for Tunbridge Wells Hobbies
Exhibition was held on January 13th, and a talk on Hi-Fi Tech-
niques was given by R. Trevitt on the 27th.

uture Events:

February 10th—Film Show.

February 23rd—Visit to Crawley Radio Society to hear a
lecture on the History of Radio by the Curator of the Science
Museum G5CS.

March 10th-—Informal meeting,

March 24th—Planning Meeting for National Field Day.

APPOINTMENTS

Belling and Lee Ltd. announce the appointment
of B. M. Lee as manager of their industrial group,
reporting to the company’s general manager, and
to the board of executive directors. This is a
further step in the divisionalisation of the com-
pany into separate industrial, and domestic groups,
in a programme of controlled expansion which
began with the reorganisation of the sales depart-
ment earlier in the year. He will be responsible
for co-ordinating the production, publicity and
sales of the industrial group.

Mr. Lee, who is the son of E. M. Lee, B.Sc,
M.LE.E., director and General Manager, and one
of the original founders, has spent a number of
years in ditferent departments of the Company,
and in other companies in the industry, in training
for his new post. His appointment will relieve
the directors of a considerable amount of detailed
work, allowing them more time for matters of
general management and planning for the future.

L. A. Norman, assistant sales manager of Stella
Radio and Television Co. Ltd. since May 1960,
is appointed sales manager as from January lst,
1961.

During the thirty-two years that Mr. Norman
has spent in the radio industry he has become a
well-known figure. He joined Philips in their
radio sales office in '1928. and after serving in the
R.A.F. from 1941 until 1946, re-joined the com-
pany in charge of the Century House showroom.

Shortly afterwards he represented Philips radio
and television in S.E. and S.W. London and the
West End.
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R
& LOTS  LOTS of
& Q¥ 4 TINKERS, TAILORS, )
N SOLDIERS, SAILORS,

N
AIRMEN, APPRENTICES s Ordinary Chaps
like YouandMe . .. .. .. Are Learning

BASIC ELECTRICITY & BASIC ELECTRONICS

tis kew PICTURE BOOK way
Why dont you too?

read what the JOURNAL OF THE BRITISH INSTITUTION OF RADIO
ENGINEERS says:—

% “...The two series will no doubt be of value in the training of mechanics and
_technicians in radio and electronic servicing and certainly provide a new approach
to the teaching of this subject.”

and what the JOURNAL OF THE ROYAL AERONAUTICAL SOCIETY says:—

% ‘... Seldom can a reveiwer emerge from a set of new books having learnt so
much to his advantage . ..”

and what THE A.E.U, MONTHLY JOURNAL says:—

%  “The publishers of this set of books describe them as ‘a brilliant new illustrated
course’ in the subject, and I am inclined to agree with them . ..”

COUPON -~ SEND NOW !

please send me your FREE prospectus describing your three
ILLUSTRATED COURSES of ELEMENTARY. TECHNICIAN TRAINING

BASIC ELECTRICITY (5 PARTS) — BASIC ELECTRONICS (6 PARTS)
BASIC SYNCHROS AND SERVOMECHANISMS (2 PARTS)

In preparation BASIC RADAR, BASIC ELECTRONIC CIRCUITS, AND BASIC TELEVISION

Name_. To THE TECHNICAL PRESS LTD.,
Address 112 WESTBOURNE GROVE
LONDON W.2.
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www.americanradiohistory.com

1016 PRACTICAL WIRELESS March, 1961

—— KINGSMERE SUPPLIES LIMITED

Insured Post I/-, over £2 Free (Export extra), MAIL ORDER HOUSE TERMS: Remit with Order or C.0.D.
Single valves, post 6d. Cash refund guarantee!

Built to the highest specifications, ALL BRITISH RADIOGRAM

these chassis offer CHASSIS. 3 WAVEBANDS Q‘ i . BRAND NEw

the finest value 5 MULLARD VALVES % 3 AND BOXED

ta the en- \7' - Z ECHSBI, EF89, EBCSI, EL84, EZ80 with Template

thusiast. . Brand new and guar. A.C. 200/250v. " 7 4 SPEED

Short - Medium - Long Gram. P.U. MODEL UAS

High Q dust core coils. Latest
circuit technique. AVC and neg.
feedback. 4 watts. Chassis size
134 x 6 x 7in. Aligned and

£6.15.0
calibrated ready for use. Quality \ + STANDARD OR
at Low Cost, Chassis isolated. “LIMII-BA— STEREO PICK-UP

H.P. Dep. £5 and five monthly of £ | ChppARD 4.SPEED HIGH FIDELITY UNITS

¥ P Leaflers SALE OUR PRICE £9.9,0 | Autochanger RC2I0  £9.19.6 | e ine. loeyinam
o Single Player TA Mk.l11 £7.19.6 "heads. Stereo hds. £2 ex.
Matched Speakers, Sin., 64in., 8in., 17/6 ea. 10in. 25/-. 12in. 30/- Transcription 4HF £16.19.6 . i
i J American Magnetic Recording Tape

BRAND NEW v A L v E s Matched Pairs 1 $xtra FERRODYNAMICS “BRAND FIVE"
0z4 8- 6BA6  7/- 6S)7M 6. | DF96  8I- | EL4! 9!- PCLB2  8/-[5;; 6o0fc. ... 16/~  MYLAR DUPONT
1RS 6/- | 6BE6 7. 6SN7GT 6/6 | DK96 8/ | EL84 8/6 | PY8O 116 | 510 9001t | 1876 Super High Fidelity
iS5 6. 6C4 5. | 6USG 716 | DL96 8/. | EM8I 916  PY8I 816 53in. 1,200ft. ... 2316 Double Play
IT4 5. 6D6 6/- | 6V6G HA | EABCS0 8/- | EYSI 76 PYB2 7= 200, 1,200fc. ... 28/ Sin |.200fc. ... 3716
2X2 216 6F6G 7| 6X5G 6. | EBYI 47- | EY86 7. | PY83 9| 7in. 1,800ft. ... 35/ 7in. 2,400ft. ... 60/
3Q5 9. | 6G6 5- | 12AT7  6/- | EBC4l 8. EZ40 7. [ QP25 7. Iliustrated leaflet 5.A.E.
354 716 | 6H6 316 | 12AU7  6/- | EBFSO  10/- | EZ80 7. | R3 76 Spare Reels, plastic, all sizes... =
Iva 716 | 615 516 | 12AX7 6/ | ECC84 8/ EIl48 - | SPél 36 | wjnseane” Bulk Tape Eraser and Head De-

5U4 6. | 66 5/6 | 12K7GT 676 ECH42 10/  HABCS0 | UF41 0 e
5Y3G 6. | 6)7G 66 | 12Q7GT 6/6 | ECLSO l0/- | 120 | OLay als | fluxer, 200/250 v. A.C., 27'6. Leaflet, S.A.E.
324G 96| 6KEGT 51| 25YGS 976 ECL82 101 HVR2A 6/ | Uy41 0. SETS OF VALVES

6ACT 36| KIG 51 35L6 916 EFID  SI6 | kl3ic jorn | e & | 1976 RS, (T4, IS5. 354 or 3V4.

6AGS  51. 1 6KIM 716 3574 616 | EFal QRIS )7 | 2716  DK96. DF96, DAF96, DL9%.

6ALS 4. 16K8G  6/-| @07 si. | EF80 7. | MU | VP23 616 | 9716 gKS. 6K7, 6Q7. 6V6, 524 or 6X5.
6AME 4. | 6N7M  6/-| 954 116 | EF9I 41 [ P6l 36 1 u76 6/6 (3716 ECHa42, EF4l. EBC4I, EL4I, EZ40.
6AT6 716 6Q7G 716 | 956 206 EF92 51| PCC84 8. | VRI05/30 |39/6 ECH8I. EF89. EBCSI, EL84 EZ8O.
6B8G S/ | 6SA7M  6/. | DAF96 8. | EL32  4/- | PCF8O 716 | 9/. 35/~ |2K8, 12K7. 12Q7, 35L6, 3524.

25 FOAMCOURT WAY, FERRING, WORTHING, SUSSEX

SELENIUM RECTIFIERS “PRACTICAL. WIRELESS” SUPER N 1AL OFPER  EX-GOVERN
F. W. BRIDGE H.T. Types H.W. SIX POCKET PORTABLE TIRANSIS- MENT  SELENIUM  RECTIFIERS,
€12v. 1a...3/11 150v.40ma. .. 3/8 | TOR RADIO DESIGN. Full Construe- 12v. 15 amp. with jarge square cooling
§/12v. 2a.. 6/11 20v.50m.a. . g/11 | tional Details, 1/9. All parts including fins. 16/8 each.
6/12v. 3a.. /8 230v.60m.a. ., 4/11 | cabinet. printed circuit and Transistors.
6/12v. 4a...12/3 250v.80m.a. ..5/11 | ONLY £9.19.6. ¥ OVT. s
612v. 6a... 15/3 250v.250ma. .. 11/9 RGOV S
812v.-10a .. 25/ CONTACTEOOLED T S, £
Sevtia 3308 B0 v, @ ma HW. | \uiriMpTERS. Ferrantt Unversal | A TAotnt: 9/9: 80 mA
. F.W. {Bridge) 10/1] | A-C-/D.C..59/8. %% 558 onme &
w1 ohms
BS.R. MONARDECK TAPEDECKS, ohms 8/9: 60 mA..

fpeed 3iin_ver sec. High quality record- | CABY Ap. Baste Meter sensitivity 156

ing heads, 7 gns. Carr. b/-. v
SUBIE ol et e walnut carry- | Micro-amps, A.C.and D.C. ranges, £4.10.0.

%ng g:s.se for above 38/8. (Space for ampii- P‘r)xblmagées 20062'.?0
er. 260 v, m.a.§.3 v,
- CABY B20, Sensitivity u 10,000 ohms -)-

EX GOVT, CASES. Size 1-10i0n hish. | per volt, A'C. and D.6.. 261000 0> | Z0-0-215v.100 m.a. 6, i
Weli ventilated, biack crackle finished. 300-0-300 v. 100 m.a. § 18
unmw}eg (cover. IDEAL POR BATTERY 350-0-350 v. 160 m.a. 6. 271
GOVER COULD br DOMENT CASE OR | yAyLOR MODEL 1274, 20,000 onms | 100 108 Boons i
FIER._ Only 9/8, plus 2/- postage pef volt. 20 megs, 20 ranees, £10. S.A.E. | 5v.10a Parmeko  ..° .. ., 11/8
e L0 DU : will bring descriptive leanér tor any oi | 4-4v.C.T.8-8 amps, Parmeko < U9
HI-Fl 0 WATT AMPLIFIERS above except Ferranti.

Brand new. Manufacturer’s dlscontinued 2 v .

}:)?.e‘..nf‘l‘f(’z‘?f‘ 22‘2'2’%,}'1“”93' Dbal lnput.a! Varleys ‘wgllﬁll; g}ztecduitlf}‘ l}Alrlh‘gRs‘Z v. 14
ram., etc. Bass an "RO- ‘RS S 3 8 y

Treble Controls. High' sensitivity and ?,,'}33‘4,’,,,’},3‘}575%53&2.’% of‘éﬁo’“r;u&‘? s o g B L I

quality. For 230-250 £6 19 6 amps. 39/9.
v. AC. Carr. 7/6. 2 ‘ FILLD TELEPUONES

R.C AL TRANSCRIPTION PICK-L PN, . With bell,
variable reluctance type for 78 r.p.m. | RELAYS. Carpenters’ Type. Polarised

snd L.P. records. Normal price approx, 2 times 8,500 turns at 1,685 ohms, 13/8. sma. batt-
L ecimited  number,  brand  uew. | Miniature Moving Coll Differential Tyne: ery. Suit-
berfect. at £3.10.6. Sl;‘l]gle poless%»wny. or cenire stable. Two af?xl SRiom
B.S. 1. UAS - -CHANGERS, Coilz each ohms. Minimum operating office, fac-
Turn-over gr!-'\sya’{“}’{e(sldl ’Z(‘}‘(l;!?hé(;anwéw current 140 micro-amps, nominai 400 Lory. ware-
- — === | micro-amps maximum 8 mllli-amps. Two house. or
COLLARO CONTINENT. DE-LUXE | waycontact current 100 mA at50v. A.C. or outside
MIXER AUTO-CHANGERS with TX88 | D.C. Size 1} xi x Hn, approx.. 13/9, intercom-
Transcription Pick-up, Very lmited | Minlature Type G.E.C. 670 Sealed. wire munication.
number at only £8.19.4, carr 5/-, ends. 4 c/overs, platinum MI095. 12/9, 58/8 each,
TERMS: C.W.0. or C.0.D. No. C.0.D. uoder 21. Post 1/8 extra uoder £2, £19 sxtra under £8,
R BRADFO RD ODH’: Qoln 8. Wed!.,);n;l; IMp.m. r’l‘mle lup&lled. S.A.E.zwhh all enquiries.
Mail Orders to 29- oorfieid Road, Leeds 12.
u i ™ MANC HESTER Caliers to 5 and 7 County (Mecca) Arcade, Briggate, Leeds |.
d LEEDS and 8-10 Brown Screet (Market Street), Manchescer 2,
(Manchester) Led, AN or 56 Morley Street (next to Majestic Ballroom), Bradiord.
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SHORT=-WAVET s,

- SECTION

THE NATIONAL SENIOR H.R.O.
By A. W. Mann

HE Senior H.R.O. was designed and produced
originally in 1935 to provide reliable communica-
tion even under adverse conditions and soon
established a reputation of reliability, Based on a
fundamentally sound design and buitt to precision
standards, this high performance receiver was not
cheap to produce, ranking among the more expensive
representatives ol its class.

Superhet Models

The Senior H.R.O. is no longer manufactured
having been superseded by more up-to-date double
superheterodyne models of very advanced design.
The author however has had in daily use a Senior
H.R.O. for some timc¢ in conjunction with a variety of’
aerials. This particular model has been available
for some time.

Models Available

The models available on the surplus market are
the H.R.O., H.R.0.-M and H.R.0.-MX, all of which
apart from slight modifications are fundamentally
alike. The valves used in all instances are of the UX
based types.

Valve Line Up

The valve line up is as follows: the first and second
R.F. amplifiers are 6D6 vaives, the first and second
1.F. amplitiers arc 6D6 valves and the mixer valve is a
6C6. There is a separate local oscillator 6C6 valve.
The detector AVC diode and first audio amplifier
is a 6Q7. The beat frequency oscillator is a 6C6
valve and the power output valve is a 42.

Tuning Range

Thesc receivers cover a very wide band of fre-
quencies by means of a separate four-coil unit. The
total range being from 10m to 6000m. ninc coil
units being provided. These are of the general
coverage tvpe which are not htted with the extra
hand spread facilities common to the pre-war
standard modcls.

Standard Model Bandspread

[n the standard models, bandspread was accom-
plished by the transfer of set screws from one set
of contact plates to another, By this means small
padding condensers were introduced in series with
the tuning condenscr to reduce the tuning range,
and a parallel trimmer to adjust the range to the
desired part of the tuning dial.

This system enabled the user to cover the amateur
bands with the more hmited spread of the general
coverage setting with one coil and with extra band-
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spread’ covering 400 divisions of the 500 division
tuning dial. The overlap between the two coils
being arranged with this idea in view.

That the surplus models are supplied only with
nine general coverage coils is not the disadvantage i
may appear, as the normal diat spread is sufficient
to meet the requircments of the average listener, as
later details relative 1o the main tuning arrangements
will show.

Later Models

In addition to the carlier models mentioned, ali of
which use glass valves, later models in which the
international types are used are also available. The
valve linec up being 6K7M, 6K7M, 6J7TM, 6J7M,
6K7M, 6K7M, 6SQ7M, 6J7M, and 6V6GT/G,
and the models are the H.R.O. 5T and 5R. The
former being the table model and the latter the rack
model.

All were manufactured during the war and are
fitted with a 0-1 milliammeter instead of a calibrated
S meter. ‘According to the National Company,
0-5 designates §9 and ImA is 40dB over 59.

Tuning Ranges
The full coverage of the H.R.O. is as followsi

Coil Sct

Type L.F. Bands
J -50 .. e - 100ke/s band.
H - 100 .. : ) .. 200kc/s band.
G - 180 .. 50 .. 430kc/s band.
F - 480 .. 00 .. 960kc/s band.
E - 900 .. LS 2050kc/s band.
Coil Set

Type H.F. Bands

.. 30-:0Mc/s band.
.. 14-4Mc/s band.
.. 7-3Mc/s band.
.. d4Mc/s band.

JA-140 .. .o
I1B-7 oo .
JC-3:5 ..
JD-17 .. .

This coverage is a most extensive one and reference
to the chart mounted on cach coil unit enables the
operator to quickly check frequency. The calibration
of each coil unit being very accurate indeed.

A Useful Suggestion

One of the hugbears met hy most users of mains
driven short wave receivers is frequency drift after
switching on. As the coil units in the H.R.O. are
below the chassis and well insulated from the heat
generated in the well ventilated steel cabinet frequency
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drift after a twenty minutes warm-up period is
negligible.

Technical Features

One of the highlights of this receiver is the four
gang tuning condenser, reduction gear box and tuning
dial. The condensers being of the straight line
frequency type of 225pF capacity.

Instead of a common rotor shaft each condenser
iIs completely insulated from the others. This
principle of construction has considerable bearing on
the stability of the receiver.

Ceramic trimmers are used in all coil units and
maintain their setting, resulting in a very superior
L/C ratio with constant gain through the various
tuning ranges.

The tuning dial with jts 20 —1 ratio gear drive
which includes a precision hobbed worm is spring
loaded. The direct reading dial is divided into
fifty divisions with apertures ten divisions apart.
Ten turns of the dial are necessary to cover the full
travel of the condenser rotors.” This totals 500
divisions providing an cflective scale length of twelve
feet and alows readings to one part in five hundred,
The calibration is nearly linear,

Controls

Fig. 1 shows a detailed sketch of the H.R.O,,
H.R.0.-M, and H.R.O.-MX type receivers.
Panel Controls

There are five controls mounted on the front panel
and five switches, in addition to the tuning dial.
The R.F. gain control varies the
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Using the phasing control in conjunction with the
selectivity control enables the receiver selectivity to
be varied according to requirements, and interfering
signals suppressed. Band width variation is from
2:5kc/s to 200c/s in the sharp position.

As the official handbook supplied with the Senior
H.R.O. receivers at present available provides full
details as to setting up and operating the receiver
controls including the crystal filter, the author does
not propose to ofler further comment on the subject.

Fig. 1. shows the beat oscillator control which also
has an integral on/oll switch. The dial plate is also
graduated  from  0—10. This control clockwise
switches HLT, voltage to the anode and screen of the
beat oscillator valve and between 0 and 10 provides a
frequency variation over i range of’ 10k¢/s.

While the beat oscillator tunes to the I.F. frequency,
when set at approximately 9, the pitch of the
note can be varied as desired.

With the facilities which enable the C.W. listener
to vary the pitch of the C.W. note, the beat oscillator
is an assct to the amateur phone and S.W. broadcast
listecner in the location of the DX stations carrier
wave.

Immediately above the beat frequency oscillator
control is the AVC switch. This is switched to the
left for AVC in and to the right for AVC out.
The AVC being switched out for C.W. reception,
with the beat oscillator switched in and pitch control
set initially to nine on the dial plate, later to be
adjusted (o a pleasing note.

10 revolutions of dial = 500 divisions

gain of the second R.F. stagc and
the two LF. amplifiers. This con-
trol is also used to zero the S meter
in conjunction with an internal pre-
set potentiometer,

An AF. gain control is also
fitted. The inclusion of these {wo
controls enables the operator, hy
the combination of adjustment, to
obtain a most satisfactory signal to
noise ratio on both strong and
relatively weak signals.

i \?\ Switch
A

Selectivity Switch

At the top-right-hand side of the
panel is the selectivity switch which
tungs the secondary of the first 1.F.
transformer and is used in con-
junction with the crystal filter.
When the crystal filter is not in use
the selectivity control is used as an
LF. trimmer and set to a point
which provides maximum volume
and sensitivity. .

This control in operation is a very effective one:
s0 much so that in many instances the crystal
filter is not required.

Phasing Control

Below the selectivity control is the phasing control
with an integral crystal filter switch,

The crystal phasing control dial plate is graduated
from 0—10. When set at 7ero the crystal filter is out.
When at settings between | oand 10 the crystal filter
is in, and the phasing control is used to balance the
crystal bridge.

| 3
AVC Switch B8FO0and On~0ff

R T T
0-50 divisions
Tuning Dial i
far SN

LU o
CoLfiHeater s Sgéictf’wt‘y
S Pylot i ik

pFGa}'};
Fig. 1.>The controls of the Senior H.R.O.

l _'I
Siide~n Coil Unit - - HT Switch

L.F. Gain Control

Above the AVC switch is the L.F. gain control
which also has the dial plate graduated from 0—10,
Above this and slightly to the left is the S meter
switch and to the right the headphones juck.

The S Meter

The S meter should always be switched out when
receiving strong S.W. broadcast signals.

As previously mentioned the S meter is not as

www.americanradiohistorv.com



www.americanradiohistory.com

March, 1961

PRACTICAL WIRELESS

1019

CLYN

e

E RADIO

LTD.

LATEST COLLARO STUDIO  TAPE
TRANSCRIPTOR. 3 motors, 3 speeds. 1[.
3, 7t 1.p.s. takes 7in. spools. Push-button
controls, £12.19.6 plus 5/- P. & P. Usual H.P.
facilities.

TAPE RECORDER AMPLIFIER. Sultable
for use with elther of the above Tape Decks,
and most other tvpes. For A.C. mains. 4 watts
output. i CPS at 7} i.ps. = 3 db.
Facilities for superimpose. Valves: SBWS6,
3 b X7. EM#4, and contact conled metal
rectifier. Radlogram input. microphone input.
monitor facilities, (can be used as stralght
through amplifier), colume control and
separate treble and bass controls. Chassis
measurement 114 x 3 x 4iin. Supplied with
attractive zrey/blue escutcheon plate finish
in biack and gold. Circuit diagram and con-
necting instructions included Price £11.5.0
only, plus 3/6 P. & P. If purchased with
elther of the above decks, both {tems post free!
ATTRACTIVE TWO-TONE PORTABLE
CARRYING CASE. Suitable for above
amplifier and Collaro, Studio deck. Limited
quantity only at 72/6 plus 3/6 P. & P,

MIC 45-1 Acos latest flat pistol-grip crystal

microphone. Attractive hlack and gold
finish, OUR PRICE 29/8 plus 1/- P. & P.
ACOS MIC 39-1.Crystal stick microphone.

1ist Price 5 gns. Our price 39/8 plus1/6 P. & P.
AMIC 40, Genera) purpose crystal microphone
with desk stand, Only 25/- plus 1/6 p. &
M.C. 24 Imported, crystal.
streamlined polished metal case. incorporates
muting switch. List price 84/~. OUR PRICE
42/-only. 1/-P. & P
ANOTHER HAND MIKE RARGAIN!
Lightweight crystal with bullt-in desk stand
atonly 19/8. P. & P. 1/-.

MODEL U.L
MULTI-RANGE
TESTMETER
Ideal for amateurs

and service enein-
i cors. Incorrorates
3in rectangular

meter. Ranges: A.C,
& D.C. voltage. 0-10-
§ 50-250-500-1000 v. D.C.
current 0-100-500 mA.
0-1 mA (used at 0-10v.
range). Resistance
1-2000 ohms (centre
21 ohms). 100-200.000
ohms (centrc 2.4 k.).
Sensitivity 1000
ohms_per volt A.C.
& D.C. Slze 6 x 3 x

— 2iin. Wt. 22 0zs. only.
Fullv enaranteed. Supplied complete and
ready to use with test leads. at the very low
price of ONLY 79/6. P. & P. 3/6.

(Bona fide trade enquiries invited).

“FAMILY FOUR”
Our supersensitive T.R.F. Receiver for home
construction. Covers Long and Medium wave-
bands, is housed in
very smart plastic
tahle cabinet In
Brown or Black.
For A.C. i
2007250 v. Coampre-
hensive assembly
instructiofls provi-

ded, Iincluding
practical and
thecretical i

a-

grams, which are easy to follow and will enable
you to complete this receiver which will be the
envy of your f{riends. All necessary compo-
nents. ONLY 79/8. plus 2/6 P. & P. Instruction
book available separately at 1/6 post free.

162 HOLLOWAY ROAD, LONDON, N.7
18 TOTTENHAM COURT ROAD, W.I
99 CHEAPSIDE, LONDON E.C2

All post orders and correspondence to |

62 HOLLOWAY ROAD,

| NEW! the “I‘AGE]!())”'

[ 2TRANSISTOR POCKET

PORTARBLE
Completely portable—No
| Aerial or Earth Reqgd.

‘ An amazing little
recolver with built
in aerial and

| small enough to be
held in the palm of
the hand.
Medium
wave re-
ception at
wonderful
volume.
No flddly
tuning!
condenser
tuned!
Supplied with
drilled chassts and colour coded com-
ponents. Easily assembled with the
ald of the easy-to-follow assemblsx
instructions provided. Total cost of
all necessary components, including
transistors, wiring wire and even
solder. ONLY 32/6, vlus 1/f P. & P.

| Battery 3/- extra. Ardente type deaf-
a1d earpiece complete with cord and
lugs 12/6 extra. Parts price list and
asy Lay-out Plans 1/- post free.

: p.
attractive | Callers welcome to hear this set

demonstrated at any of our branches.
Our reputation Is vour guarantee.
' RADIO JACK
Covers local medium wave stations
varlably tuned. Compact self con-
tained unit requtring only connection
lbo aerial (no power supplies reqd.)
for Ist class reception when used in
conjunction with your tane recorder

parts avallable at a speclal inclusive
priceof ONLY 10/6. P. & P. 1/6.

LATEST GARRARD MODEL 210,
Four-speed manual or automatic.
10in. and 12in. records of same speed
can be mixed in any order, wired for
stereo, _attractive white ~colour
scheme. Price 10igne,. Dlus 3/6 P. & P.

[ BAR. UARSTERE ¥MONAURAL
Few only at £7.19.8, plus 3/6 P. & P.
Brand new. Guaranteed.

LATEST B.SR. UAIlL  4-speed
Attractive appearance. Wired for
stereo. Fully guaranteed. £7.19.6,

| plus 36 P. & P. L

UFHE R.CO 34 WATT AMPLITIER
Comparc
the A
vantages.

rebla,
bass AND
middie
controls,

|

magnetic
plck-up,
A.C. Mains
200/250 v.
Valve line-
up: 8VEGT, 65G7
metal 6X3GT. Negative 1ecdback.
| Ruilt on stove enameiled steel
chassis. measurimg onity 8 x 4 x 1iin.
Four engraved cream Knobs are
included in the price of the complete
kit with all necessary practical and
theoretical diagrams at £4.5.0 only.
| plus 2/6 p. & p. or Instruction Book
fully illustrated for 1/- post free.
This amplifier can be suppled, tested.
and ready for use at £5.5.0 plus p. & p.

l

external
i

or high gain amplifier. All necessary |

|

THE COMPONENT
SPECIALISTS

NORth 6295/6/7
MUScum 5929/0095
MONarch 6860
LONDON, N7.

OPEN: Tottenham Court Rd.,
and Cheapside: 7 a.m, to ¢ p.m.
Mon. to Fri, Sat. | p.m. Hollo-
way Rd.: 9 am. to 6 p.m. daily.
Thurs | p.m. Sat. 530 p.m.

Our Advantageous H.P. and
Credir. Sale Terms are avail-
able en any single item over

£€5. Tour enquiries invited.
Please print your name and
address.

“PRACTICAL W{RELESS** POCKET SUPERHET
All requlred Components for Lthe
Complete Osor Verslon described in
Practicai Wireless now avallable at
special inclusive price of £9.19.6 com-
lete. incfudme Printed Cireuit and
Osmor booklet. All items avaitable
separately, send stamp for list.

Have you tried the
famous American
Ferrodynamics |
“BRAND FIVE"

Recocding Tam
Anenthusiast’s

must!
High Quality
Acetate Base:

5~ 600ft., 16/-: — ~

57 9001t.. 18/6:

51* 1,200t. 23/8: 7" 1,2001t, 26/-: 7" 1.800ft. 35/-.
Extra Quality Myiar Dupont: 3' 300ft, 13/-:
5° 1.200ft, 37/6: 7° 1.800ft. 44/-: 7" 2.400(¢, 60/-

Each on plastic 3pool. All post free.
BRAND NEW—NOT SUR-STANDARD
| VALVE SHORT-WAVE RADIO
World-wlde coverage at most reasonable cost.
Covers 40-100
metres with
the coil sup-
pited. Can be
extended Lo
cover  10-100
metres. Provi-
sfon Is also
made for the
addition of two
extra valve
stages. Emplovs the
famous Acorn-type 954
valve. All neceasary components ¢an be sup-
plied complete ¥ith fuil assembly instructions
at ONLY 35/- pius 2/- p. & p. Send 2/- for point-
to-point wiring-diagram and price list.

SUPER IRSONAL PORTABLE
A wonderful little set that vou

can take anywherc. ideal for
camping, picniss, etc, Detachable

aerial rod supplied. Covers

Medium waveband 200-500
metros. Can be built In

valve version ONLY 35/-
pius 2/- P. & P. Super 2
valve version ONLY 41/-
Plus 2/- P. & P. Send for
point-to-point wiring dia-

gram and parts price list o /
2/- post free. Extra for use \l - A
with the above LRS s

balanced armature headphones. 7/6 pair.

PRINTED CIRCUIT CAR RADIO
(for Home Construction)

Weare proud
ie to

New type
Car Radio |
employing
up- to-the-
minute circufzry
speclal 12 volt

valves and transistorised
outputstage. Fhe highest
degree of sensitivity tis
assured by the incorporation of Permeability
Tuning and a tuned R.F. Btage. Covers,
Medium &nd [ong Wavebands. NO VIBRATOR
PACK 18 REQUIRED. This is a really com-

| pact receiver that will fif any car. Comprehen-

TELEPHONE PICK-UP COILS Destened to feed into the microphone
input ot either a tape recorder or any high gain amplifier. Easily at- ONLY
tached to telenhone by rubhber suction attachment. The coil is electro-

statically shielded to minimise hum pick-up. When positioned on /
telephone this model {s more than adequate for a fully modulated tape |4 I
recording. Brand new complete with 5it. shielded cable.

P. &P, L/-

sive assembly instructlons are provided with
all necessary components, including valves
and transistar at a Speclal New Low inclusive

| Price of Only £11.19.8 plus 3/6 P. & P. (nstruc-

tion booklet with itemised price list, fuli
description dimensions, etc.. available sepa-
rately at 3/6 post free.
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IEIIR or ENGINEER

@ Pre-amplifiers  and
power amplitiers, loud-
spealkers, microphones
and mixers.

® Record plavers, disk
and tape recording.

@® Stereophony.

224 PAGES

Over 150

IHustrations

HANDBOOK

By Gordon J. King
Assoc.Brit.l.R.E.,
M..P.R.E, M.T.S.

CONTENTS COVER:

el
An up-to-date practical
survey ol the whole ficld
of high-fidelity sound re-
production and the various
kinds of present-day hi-it
equipment—{rom disk and
tape to loudspeaker. Of
immense value to the ama-
teur wishing to improve his
technical knowledge and get
the best out of his cquip-
ment, as well as to the
service engineer working

N e A Hi-Fi Fundamentals,
on this specialized equip- Voltage Amplifiers.
ment. Deals fully with the (F:Eedback a?g Control

R ] , 9 - ircuits. e Power
choice, installation, opera Ampliifier. Tracing weg

tion and improvement of
equipment, and describes
latest advances. Beautifuily
bound in scarlet buckram,
yours for only 25/- inc.
post, packing, etc.

Clearing Faults in Ampli-
fiers. Loudspeakers and
Enclosures. Disk Record-
ing. Pick-Ups and
Record Playing Equip-
ment. Microphones and
Mixers. The wuse of
Tape. Stereophony.

ACT NOW!

Simply fill in form and post in 2d. stamped un-

sealed envelope to Dept. E.B.40, Odhams Press L.td., Basted,
Ient. .

Sevenoaks,

S

— e S e G S e e G M My G M
To: Dept. E.B.40, Odhams Press Ltd., Basted, Sevenoaks, Kent.

WITHOUT OBLIGATION reserve me '‘The Practieal Hi-Fi
Han.lhook ™ and send Special Invoice with *“106% Satisfaction
or No Charge” Guarantee,

BLOCK I,E]_[E‘IS BLELOW

NAME

Oftered U.K., Eire only, closes March 3.

Full Postal
ADDRESS

VITAL, UP=T0-DATE WORK |

PRACTICAL WIRELESS
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BE TRANSISTOR-WISE ! BE POCKET-WISE !
“RECO” TRANSONA-3

(3 Ediswan Transistors)

M/L waves. Ferrite rod aerial.
Tuning condenser. Home, Light
and Radio Luxemburg too.
Complete kit with easy-build
plans and “‘Sonotone' miniature
earpiece. 55/-.  With '‘Min.
speaker,” 4916, Post, etc. 2/6.

NEW! “RECO” PUSH-PULL SiX

KIT

(6 Ediswan transistors and 2 diodes)

M/L waves and Trawler Band
{short wave coil free on
request). Tonal quality of a
TRF. Performance as Transigen-3
but full loudspeaker strength.
9,000 lines 3in. loudspeaker with
full-tone output. Without doubt
the finest value in transistor kits
today. Competitively priced at
£6'lyle, post etc. 2/6. M/L waves only £6/976. ‘‘Am partic-
ularly pleased with Luxemburg and Trawler band reception.”
H.5.8., Penzance, Cornwall.

“RECO” TRANSIGEN-3

(3 Ediswan transistors)

M/L waves and T.B. High-gain
ferrite rod aerial. XA104 (Edis-
wan) RF stage. On test (50
miles London) tuned in Home,
Light, Third, AFN, Radio Luxem-
burg and many others at good
headphone strength. A really fine transistor kit complete with
easy-build diagrams, and “'Sonotone' min. earpiece 6976, If
reception conditions warrant a 3in. speaker may be fitted
under speaker grille, (Case as P.P.5)

“RECO” PUSH-PULL FOU

{4 Ediswan transistors)
M/L waves with 2 S/W coils free
upon request. 3in. HIGH-
GRADE speaker affording fine
tonal quality. Ferrite rod aerial.
Bias sensitivity volume control.
Complete kit with easy-build
diagrams £4/19/6. Post etc. 2/6.
Uses 45 v. tlashlamp battery.

“RECO” PUSH-PULL FIVE

(5 Ediswan transistors)
M/L waves and T.B. Indoors or outdoars this brilliant radio
brings Home and Continental stations to your finger tips.
3in. Golden-Tone Speaker. 6in. Ferrite Rod Aerial. EDIS-
WAN XCI101's (350 mw). Push-pull output stage. Gleaming
pale blue styrene case with speaker grille in red. Complete
kit with easy-build diagrams £5/19/6. Post etc. 2/6. Dorset
customer writes:—"Makes fine car radio.”

“RECO” SENSITOMNE THREE

(5 stage reflex) Medium and Long Wave
Uses latest Ediswan Transiscors for sensitivity and selectivity.
Improved. inbuilt ferrite rod aerial. Fitted volume/sensitivity
control. Appearance as Transigen 3. Fasy build diagrams.
3in. moving coil speaker. Complete kit, £4/9/6,
Overseas customers please add 3/6 extra for post.
Circuits and parts price list 1/3 each.

AFTER SALES SERVICE

Radio Exchange Company

27 HARPUR STREET, BEDFORD
(Opposite Co-op.) Phone 2367
Closed Sat. | p.m.

www.americanradiohistorv.com



www.americanradiohistory.com

March, 1961

fitted to pre-war commercial models and including
dB above 89, but is a 0—1 milliammeter graduated as
follows: 0, 0-2, 0-4, 0:6, 0-8, 1-0. This form of S
meter is not easy to read at a glance and the
operator should graph the scale with one graph
from 0 to S9 and another from S9 to 10dB over S9.
Alternatively the two can be combined in one graph.

Apart from its usefulness as a check on variations
in signal intensity, an S meter is an adjunct which
can be very useful in comparing the signal gain of one
aerial and another be they of the same or different
types.

This applies especially to fixed relay controlled
doublets and rotary beams.

The H.R.O. S meter circuitry is in the form of a
three element bridge all of which are fixed. Adjust-
ment of the R.F. gain control brings the controlled
valves to a predetermined value of A.C. resistance
and the S meter needle to zero amplification will thus
conform to the S meter scale.

Modification

In some instances competent amateurs have
modified the H.R.O. by fitting the more modern
octal valves or alternatively miniatures. The UX
types fitted are, however, in plentiful supply and as it
stands the H.R.O. receiver is an excellent performer
more especially if used with an efficient aerial.

The sensitivity available far exceeds that which
can be used in industrial locations. The judicious
use of the R.F. and L.F. volume controls assuring a
satisfactory signal to noise ratio on both strong and
weak signals.

Noise Limiters

Most of the modern communication receivers are
fitted with some form of noise limiter, but the
H.R.O. models outlined in this article are not.

PRACTICAL WIRELESS
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But while such modifying devices which have been
designed are effective wherz there is strong elec-
trical interference with signals of average strength,
what effect the addition of a noise limiter will have
on sensitivity and weak signals is worth consider-
ing. This being so, a tried and proved design of
noise limiter is advised which should have pro-
vision for switching out.

Aeriails

Provision is made in the H.R.O. for the use of single
wire fed and twin wire fed aerials. If doublets are
used the jumper lead from the E terminal to chassis
is removed from the earth terminal end, and the twin
feeders inserted in the aerial and earth terminals.
This also applies to the noize reducing type doublets
and vertical rod systems which are used in con-
junction with matching transformers.

Owing te its wide frequency coverage, high
sensitivity and selectivity the Senior H.R.O. will
meet the requirements of both the amateur bands
and short wave broadcast listener.

Power Supplies

Unlike many other communication receivers the
H.R.O. has no built in power supply. Type D power
units which include a built in 6in. speaker are of
British manufacture and are readily available. Also
the original National 697 uait which does not include
a speaker.

In addition are the 697AB for 105 to 120V, A.C,,
and the 6V vibrator, 686S.

For those who wish to use a separate loudspeaker
the output is 3W at a nominal impedance of 7k,
the headphone jack being for high impedance
headphones.

A Versatile Tape Recorder

(Continued from page 991)

place and before anything else is added. the valve
heaters are wired with twisted, P.V.C. covered
copper wire. After being put in place the
wire should be pushed flat on to the chassis. The
leads from V4 out of the chassis should be wired
with flexible, plastic covered wire.

If the neon bulb to be used has its own lead it
should be mounted now to save difficulty later
when wiring is commenced. The switch, volume
and tone controls, coaxial sockets and front panel
are now added. A screened lead (with screen
earthed to the earthed sections on the switch)
should be taken along the angle of the chassis
from SA to pin 9 of VI. SAl and SA2 are con-
nected to socket A and SC is connected to socket
C. (Care should be taken not to overheat the
centre pin of sockets A, B, C and D as the insula-
tion may melt.)

The oscillator coil L1 and C19 are now fixed in
place; L1 being attached by its plastic fixing bolt
so that the three contacts of the coil are in a con-
venient position for wiring. Wire the oscillator
section completely, except for the earthed ends of
K21 and R22 which will be connected later to
the earth-bar.

c3 W coa »
RS R8

Bracket

RIO

Fig. 12 (left).—An alternativeequaliser
circuit.

Fig. 13 (right)—The tag-board for the
equaliser.

The Oscillator Screen

Bolt the oscillator screen in place. taking
care not to short-out any wires. The next
step is to fix the large tag-board to the back
wall of the chassis by two 6BA bolts, using
nuts as spacers. Using sleeving if necessary,
wire the tag-board to valve holders 1, 2 and 3.
The equaliser tag-board is now mounted &s
shown in the diagrams and wired in.

(To be continued)
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Letters to

the Editor

The Editor does not necessarily agree with the opinibns expressed by his correspondents

Whilst we are always pleased to assist readers with their
technjcal difficulties, we regret that we are unable to supply
diagrams or provide instructions for modifying commercial
or surplus equipment. We cannot supply alternative details
for receivers described in these pages. WE CANNOT
UNDERTAKE TO ANSWER QUERIES OVER THE TELE-
PHONE. If a postal reply is required a stamped and
addressed envelope must be enclosed with the coupon from
page iii of cover.

PUSH-PULL AMPLIFIER

SlR,—Referring to the query of J Haskell

(January issue). the value of resistors for EL84
valves is about 270¢), Sper cent tolerance. 3 to SW.
and the cathode hy-pass capacitors 25uF, 12V.W.
A suggestion 1 would like to make is that only one
fixed resistor be used, the other being balanced.
This ensures that the valves are balanced. If an
ammeter is connected in series with the fixed
resistor and by-pass capacitor, and the cathode of
the valve. note the reading on the meter. Next

connect the meter in series with the cathode of

the other valve and the variable resistor and the
by-pass capacitor, now adjust the variable resistor
until the reading on the meter is the same as that
for the first valve. The valves are now balanced.
If the fixed resistor is 2700 the variable resistor
value should be about 500Q.—R. Davies (Nott-
ingham).

HIGH FIDELITY

IR,—I find it most annoying that the phrase
“High Fidelity ”’ is so mis-used.

Now I see small gramophones twith atrocious
reproduction, scratch, etc.) described as High
Fidelity reproducers: but 1 had alwayvs been taught
that high fidelity apparatus was large. with several
speakers and far more than portable.

Now. recently | have seen a cardboard disc with
a plastic outside for the grooves (which. inciden-
tally had far worse scratch than the average
78 r.p.m. record. for it was a 45 r.p.m. record) with
*“Hi Fi” Disc in letters one half of an inch high
on it.

Would that people would only use “High
Fidelity ” in its proper sense.—P. H. (Langport,
Somerset). U

ONE VALVER

IR,—With refergnce to Mr. D. Illingworth’s

letter in _the January issue, the internal

resistance of his H.T. battery may cause a mislead-
ing voltmeter reading.

If his set continues to work while the voltmeter
is connected. he can use with advantage a two cell
battery for H.T. — C. H. WHITE (llfracombe,
Devon).

CRYSTAL SET RECEPTION

< IR.—with reference to Mr. A. Radmore’s letter
(P.W. Januaryﬁ, I should like to inform him
that the coil I used in my crystal set was a home
wound, medium-wave type and consisted of 90
turns of 22s.w.g. copper wire, on a 2in. wooden
former. The detector was a germanium djode.

He may also be interested to learn that French,
German and other Continental stations have been
received at good strength. — J. ConNOLLY
(Edinburgh).

MODULATION

SlR.~With reference to J. R. Miller’s letter
(January issue). the snag in his proposed
method of modulation lies in the fow plate effici-
ency of the final amplifier, the maximum efficiency
obtainable bcing about 35 per cent. This is because
the peak instantaneous power in a 100 per cent
modulated signal is four times the carrier power.
Under carrier conditions (i.e. with no modulation),
the final amplifier will be producing one quarter
of ifs maximum power output. The plate current,
" and therefore the power input. will be about half
the maximum. The plate efficiency will therefore
be only half the efficiency at maximum power. i.e.
about 35 per cent. In practice the efficiency may
be considerably less, since the amplifier must be
operated in class AB or B,

In answer to Mr, Miller's second question. to
give an output of 150W an input of 200W to 250W
wifl be required (depending on the valve(s), used).
1O0OW to 125W of audio will be needed for modula-
tion. If, however. Mr. Miller means 150W input.
which would give an R.F. output of 100W to
120W. 75W of audio are required. [n order to
allow for losses. the theoretical power output of
the modulator valves should be about 20 per cent
greater than the figures given above.

At 750V on the plate, a pair of 807's in class
AB?2 will deliver 120W-into a 69502 load (plate to
plate). At 600V. the output js 80W into 64000,
and may be increased to about 90W by reducing
the load impedance. — D, Price (Cape Town,
South Africa).

SIR.—Referring to Mr. J. R. Miller’s letter in

the January issue, I would like to explain why
amplitude modulation is only carried out in the
final R.R. amplifier. (Apart from the possibility of
F.M. being caused by. coupling or poor power
sunnly regulation, etc.)

In most transmitters the doubling. amplifying
and final stages are wvsually run in class “C*
because of the high efficiency possible using this
mode of operation (70 to 80 per cent). If modula-
tion of intermediate stages is attempted, the
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C.R.T. BOOSTER TRANSFORMERS
TYPE A OPTIONAL 25% and 50% BOOST.
2 V. OR4 V. Ok 63 V. O 108 V. OR
13. a V. MAINS INPUT. 128

TYPE A2 HIGH QUALITY LOW CAPAC-
ITY 10/15 pF. OPTIONAL BOOST 50%,
75% MAINS INPUT. 18/6

TYPE B MAINS INPUT, MULTI OUTPUT 2,
4, 6.3, 7.3, 10 and 13 VOLTS.
AND 50%. LOW CAPACITY.

BOOST 25%
21/-.

i 250 p: 8 5
RESISTORS Pre!erred values. 10 obiine to 10 meg 9
fw.4d.;} w.,8d.;1 w., 6d.; 2§ w., 8d; 2w, 1
HIGH STABILITY § w., 1%, 2/-. Preferred values.
10Q to 10 meg. Ditto, 5%. 10003 to 5 meg., 9d.

Koa WIRE-WOUND RESISTORS {}fg
15 watt 25 ohtns—10,000 ohms 2/~
123K to 50K 10 w .. 33

AMERICAN "BRAND FIVE"
PLASTIC RECORDING TAPE

Long Play 7in. reei, 1,800ft  35/- | Spare
5iln. reel, 1,200 ft  23/6 Plastio

Reels

5in. reel, 900ft  18/6 | 3,_ ea.

Standard 7in. reel, 1,2001t  85/- ll
Sin. reel, 600/t 16/~ | 'g /Re" 8

“Tostant” Bulk Tape Eraser and Head De-
fluger, 200/250 v. A.C., 27/6. Leaflet, 8.A.E.

0.P. TRANSFORMERS. Heavy Duty 50 mA, 4/6
Miniature, 384, etc., 4/6. Multiratio push-pull, 7/6.
Push-Puil 10 w. 15/6. 20 w. 6K or 8K, 30/-.

L.F. CHOKES 15/10 H. 60/65 mA. 5/-; 10
85 mA, 10/8; 10 H. 120 mA, 12/6; 10 H. 150 m A, ldl-A

MAINS TRANSFORMERS: 200250 v. A.C.
STANDARD, 250-0-250, 80 mA, 6.3 v. 3.5 a
tapped 4 v. 4 a. Rectifler 6.3 v. 1a.5 v,

2 a. or 4 v. 2 a. ditto, 350-0-350 22/8
MINIATURE, 200 v. 20 mA, 6.3 v. 1 a’ 10/6
MIDGET, %20 v. 45 mA, 6.3 v. 2. ., 13/8
SMALL, 220-0- 220, 50 mA, 6. 3 V 3 5a 178
8TD. 250-0-250, 65 mA, 8.3 v. 17/8
HEATER TRANS. 6.3 v. LiA 7/0 3A 10/8
Ditto 1.4, 2, 3,4, 5, 6.3 v. 144 8/8
Ditto Tapped. 3 to 30 v., 2A .. 22/8

ALADDIN FORMERS and core, jin., 8d.; {lo., 10d.
0.3in. FORMERS 5837/8 and Cans TVllz Jim. 8. x
23in. and {in. sq x 1§in., 2/~ ea., with col

SOLON Midyet Iron 200/10v. or '2"0140v L‘SW o 24)-.
REMPLOY Instrument Iron. 220/40 v. 25 w., 17/6.
MAINS DROPPER. 3in. X llin. Adj. Suden,
0.3 amp., 1000 ohms, 4/3. 0.2 amp., 1000 ohms, 4/3.
LINE CORD. 0.3 amp 60 ohma per f4. 0.2 amp., 100
ohms per tt, 3-wi Gd pcrn.&wy.7d_pcrﬂ
LOUDSPEAKER P M. 3 OHM. b6in. Rola, 17/8,

8In. Plessey, 18/6. in. X 4In. Rola, 18/-. 6!in. Rola.
18/6. 7 x 1In 21/-. 10 x 6in., 27/6. 10in. Rola, 30/-.
4in. Twester, 25/-, 12in. R. A., 30/-. 9 x 6in. 25/-.

STENTORIAN HF1012. 10in. 3 to 15 ohm 10 w., 95/-.

12in. Baker 15 watt 3 ohms or 15 ohms, 80/-.
12in. BAKER FOAM SUSPENSION. 15 ohms. £8.
CRYSTAL DIODE. G.E.C., 2/-. GEX34, d4/-

HIGH RESISTANCE PHO'{ES 4. OOOnhnu 18 pr.
LOW RESISTANCE PHONES (BA5). 7/6

MIKE TRANSF, 50-1, 3/9 ea.. 100:1, Pou.ed 10/8.
SWITCH CLEANER. Fluid sqmrt epout. 4/3 tin.
TWIN GANG TUNING CONDENSERS. 365 pF.
miniature lin. x 13in. x 1{in. 10/-, 0.0005 standard
with trimmers, 9/-; less trinmers. 8/« midget, 7/6.
SINGLE. 30 pF, 2/8; 80 pl. 100 pF, 160 pF, 5/8.
Solid dizlectric 133, 300, 500 pF 3/8.
SPEAKER FRET. GOLD CLOTH. 17ln. x 25in.. 5/=;
23in, x 43in., 10/.. Tygan, #t. 6lo. wide, 10/- ft;
2ft. din. wide, /- ft. Brown or Red or Green,

New and Boxed VALVES BO-day Guarantes,
86

“REGENT”4VALVE
“96!'
RANGE
VALVES
KIT PRICE
£6. 6. 0.
Carr. 4/-

PRINTED CIRCUIT BATTERY
PORTABLE KIT

Medium and long wave. Powerful
output. 6in. high Flux Speaker. T.C.C.
Printed Circuit and condensers. Com-
ponents of finest quallty clearly identi-
fied with assembly instructions. Osmor
Ferrite Aerial Coils. Rexine covered
attache case cabinet. Size (2in. x 8in. x
4in. Batteries used B126 (L5512) and
AD3S5 (L5040), 10/- extra. Instructions
9d. (free with kit). Mains Unit ready
made for above 39/6. Sold separately.

1961 RADIOGRAM CHASSIS
THREE WAVEBANDS FIVE VALVES
B8.W. 1§ m.—50 m. LATEST MULLARD
M.W, 200 m.—550 m. ECHSI, EFs3, EBCsI,
L.W. 800 m.—2.000 m. L84, hZBO

12-month guarantee.
A.C. 200/250 v. 4-way Bwitch; Bhort-Medium-
Long-Gran.. A.V.C. and Negative feedback
5 watts. Chassis 18} x 5} x 21in. Glass dial,
horizontal or vertical wording, Bize 10in. x 4}in.
Aligned and calibrated. Lsolated Chassis.

£9.10.0 carr. & 1ns. /5.

MATCHED SPEAKERS FOR ABOVE CHASSIS.
8in. 17/6; 10in.. 25/-: 12in., 30/-.

RECORD PLAYER BARGAINS

1023

ohm
Lolummed] Col:;trols 80 iz, COAX
og spindles. Gnarap-
tced 1 year. —M:dget :f:.“.ﬁgd c:r’;"c“d fin.
o e Do, | Lowcscutsoe; 6duyd.
3f= 4/6 Fringe Quality
Linear or Log Tracks. Air 8paced. |/-)'d-
COAX PLUG .. 1/ LEAD SOCKET .. 2/-
PANEL SOCKETS 1/- OUTLET BOXES.. 4/6

BALANCED TWIX FEEDER yd. 8d. 80 or 300 ohms.
DITTO SCREENED per yd. 1/6. 80 ohwms only.
WIRE-WOUND POTS, 3 WATT. Pre-sct Min.
TV Type. All values 10 ohms to 25 K., 3/ ea,
30 K., 50 K., 4/- ., to 2 meg., 3/-)

;, Long 8pindie.
Values, 50 ohms t¢ 50 K., 6/8; 100 K., 8.

ALUMINIUM CHASSIS. 18 s.w.g. undrilled.
With 4 sides, nveted corners and lattice Gixing
holes, 24iu. sides, 7 x 4in., 4/8; 9 x 7in., 5/8;
11 x 7in., 8/8; 13 x 9in., BIG 14 x 1lin., 1018
15x llln 13/8 18 x 16 x 3in., 16/8.

LT.A. PRE-AMP KIT.
Cascode circult with vaive ECC84. Price 28/6.
With Power Puck, 49/8. Plans oniy 8d.

Band I BBC version, same prices.

HI-GAIN BARD 3

CONDENSERS. 1,000 pF, 7 kV. T.C.C.

S 1/
0.25, 1/8; 06/50!! v. 1/8: 0. ll‘l.'iov Bd 0. 1[10()0 v.
1/8; 0.01/2,000 v., 1/9; 0.1 mfd., 2,000 volte. 3/8.
CERAMIC CONDS. 500 v., 0.3 pF. to 0.01 mid., 8d.
SILVER MICA uONDENSERS 10% 5 pF to 500
VF, 1/)-; 600 pF to 8,000 pF, 1/3. Close tolerance
(+1 pF) 2 pF to 47 pk, 1/6. Ditto 1% 50 pF
0 815 pF., 1/9;1,000 pF to 5,000 pF', 2/-.

I.F. TRANSFORMERS 7/6 pair
465 Ko/s Slug Tuning Miniature Can. 1}in. z
§in. aquare. High Q and good bandwidth.
By Pye Radic. Data sheet cet supplied.

Weymonth 3* x Ltin. sq. L.F. 465 Kc/s. 12/6 D.0.
NEW ELECTROLYTICS.

FAMOUS MAKES

TUBULAR ; TUBULAR CAN TYPES

1/350v.  2-|59/350v. 5/8]16/500v, 4=
2/350v.  2/3|100/25v. 2/—|32/350v. 4/-
4/450v.  2/3 [250/26v. 2/8/100/270r. 5/8
8/450v. 2/3(5D0/12v. 3/=|2,500 4/~
8/300v, 2/9|&+8/450v.  3/8 32+33[.{50v. 5/-
16/450v. 3/- |8+ 168/450v. 3/9 32432430v.  6/-
16/500v- 4/- 8+ 16/500v. i L
§21450v. /9|16 + 181450, 4/350+50/350v. 7
25/25v. 1/9|16+16/500v. 6/-|64+320/350v. 11/8
50/50v. 2/-|22+34/350v. 4/8/100+200/275v. 12/6

SELENIUM RECTIFIER. 300 v.85mA., 7/6.
CONTACT COCLED. 350 v. 50 mA, 7/6; 60 mA, 8/6;

£5mA, 9/8;200 mA, 21/-; 300 mA, 27/6.
COXLS Wearlts. ~P° type 3/- each. Osmor Midget
‘Q" type adjy. dust vore from 4/-. All ranges.

TELETRON. L. & M. T.R.F., with reactlon, 3/6.
FERRITE ROD AERIALS. M.W., 8/9; M. & L. 12/6.
T.R.F. COILS. A/HF. 7/- pair. H. F. CHOKES. 2/8.
FERRITE ROD, 3in. x }in. dia., 2/8.

JASON F.M. TUNER COIL SET. 28/-. H.F.
coil, aeriaj coil. Oscillator cofl, t=o I.F. trans,
10.7 Mc/s. Ratio Detector and heater choke.
Circuit book using four 6AMS, 2/6.

COMPLETE JASON F.M. KIT FMT],
with set of 4 Valves, £6.5.0. Details B.A.E.

FULL WAVE BRIDGE SELENIUM RE(ZI‘IFIERS
6 or I2v. 1} amp., 8/9; 2 a. 11/3; 4 a., 17/6.
CHARGER TRANSFORMERS. Tappcd input 200/
230 v. for charglng at 2, 6 or 1} amps.. 15/8;
2 amps., 174/8; 4 awgps., 1216 Clrcun. included,
VALVE and TV TUBE equivalent books, 9/6.
TOGGLE SWITCHES, 3.P. 2/-. D.P. 3/8. D.P.D.T.4/-.
WAVECHANGE SWITCHES
5 p. 4-wave ¥ wafer long spindle .s ob e/e
2 p. 2.way, or 3 p. 2.way ehort spindie 8
"p 6-way. 4 p. -way, 4 p. 3-way long n-plndla .. 3/8
K 4.way, or 1 p. 13-way long epindle 3/6
VALVEBOLDERS. Pax. Int. Oct., 4d. EF50, EAﬂo.
68d. B12A, CRT, 1/3. Eng. aud Amer, 4, 5, 6, and
7 pin, 1/-. MOULDED MAZDA and Int. Oct., 64d.
B7G, B8A, BsG, B9A, 9d. B7G with can.. 1/6,
BYA with can., 1/9. CERAMIC EF30, B7G, B9A.
Int. Oct.. 1/-. S/Cans. B7G, B9A, 1/-.

NEW MULLARD TRANS[STORS
Audlo OCll .. lo/- OC#4
73 .. 12/8 0045

Sub Minlaturo Electrolytics. 15 volt.
1,2, 4, 5,8, 25, 50, 100 mid, 3/- each,

.. 15/8
.. 12/6

1R 78[6KSG  7/6|EABCS0 8/6/EYS8 10/~
mn 7[6‘nLﬁG 10/8| EB91 a/- HABC80
1T4 8/-|AN7M  8/6|EBC33 8/6 12/
2X2  3/6/6Q7G  7/6EBC4l 8/8/HVR2A 6/8
384 716(6S17M  8/8| ERPSO 10/-MUle 9/
3Vi 2/6163N7  6/6|ECCR4 9/6/PCC84  9/8
5U4 7/6/3VAG  6/6|ECF8) 9/6/PCF80 9/ >
5Y3 7186 X4 7/6 ECH42 10/6/PCL32 11/6 [ Srp——
524 9/8/6X3 8/8|ECL82 10/8|PL82 10/8
BAMA J;-'”AEZ/ g;-.m'u 9;6 PYRO g/s
8BS 5/8/124 -{EF50  5/6/PYSL  9/6 A —
6BES  7/6 12AX7 8/- EF80  8/-[PY82 /6 A A
6BHS 9/8(12BR6 8/g/EF91  §/-BP6l 3/6 4 Bpeed Autochangers, BB.R.,, U.A.8 £6.15.0
8Dx 8/-|12K7  6/8 EFe2  5/6/lUBC41 9/8 4 3peed Autochangers, U.A.8 8tereo  £7.10.0
6FsG  7/8/12Q7  8/8|EL33  5/-|UCH42 0/6 Collaro Conquest . .o 27.19.8
6HE 3/6(35L6 8/8/EL4l  9/6/UF41  98/8 Garrard Model 210, G.C.8 Head .. £10.10.0
835 5/8/3524 7-|ELA4 8/8/ULAL 9/6 4 speed Bingle Players EMI .. £6.19.8
8J8 5/8/80 9/6/EM31  9/8/UY4l  8)- Garrard TA Mk. [1 G.C.8 Head .. £8. 0.0
6J7G /6|807 5/8|EZ40  e{ux 9/~ | | Garrard 4 HF Transcription G.C.8 .. £17 19 8
6KH8GT 6/6/954 1/6|EZ80  7/8/VR105 86 | Garrard Stereo Heads . .
6K7G  5/-1EA30 1/8/EY5] 9/6]VRI>0 8/8 |

Postal service /-, over £2 free. (Expon Extra) C.0.D. l/6. (Wed. | p.m.)
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An inexpensive col-
umn speaker con-

/structed from a ‘f'
concrete pipe and
/ fitted with a good 8in.
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Turns any gramopho.ne into
a superb TAPE RECORDER!

and back into a record-player in o moment!

A\

\\\\\\\

/ or 10in. unit has att- ¢

% Plays at 747 Gramdeck is an ingenious invention that I / racted much interest £

per sec. or 3 instantly tarns your gramophone into a / and admiration ¥
other speeds. tape-recorder and back into a gramo- / @

% Records direct phone at will! You simply slip it on to 7 because of its clean

from radio or vour turntable and you are ready to ‘ open sound. .
microphone. record direct-from-radio or micro-
% Erase and fast phone . .. the voices of your family | Complete kits of §

_
rewind. . radio programmes . . . your favourite | rl\;

wooden fixtures are
11 G musm—and you can m.namly play 1t / ilabl nd; 3
ﬂS. back through your own gramoplione or l % avallable inclu ing %

\\\

YOURS FOR 13/ radio with Lifelike Fideliry. Made hy absorbent wadding

DOWN AND Ig the people who make radar runs /and diffusing coner
FORTNIGHTLY for Viscounts and Britannias, the / §

SUMS OF {3/, amazing Gramdeck now brmns full / Price £3.15.0 for 8” model. R
Ready to Record, tape-recording facilities to every Zs unit——8/145 £6.19 |;njn‘ifu'd,‘nge;5,r?;$§:?aej

i

\\ \\\\\

complete with Con- gramophone owner at little extra

LroflUniteand|[600]ic o (055 % Price £4.18.0 for 10” model. Recommended

\\\\\\\\\\\\&&\\\\\\\\\\\\m\\\\\\\\\w\\\\\\\\\\\\\\\\

of Twintrack tape,
Special moving coil AS easy as putting on a Record 10”7 units—WI0/FSB £12.9.10; Golden/FSB

miSOBRONS XL Ryal hisf renuss,” “Better, than many % £8.6.7; 10" Bronze/FSB £5.5.11. Prices
so called hi-fi recorders . . These are / tnclude purchase tax.
typical comments of famous technical %
journals. Gramdeck enables any gramo- | / Suitable concrete pipes can be purchased
phone owner to add superbly good tave- /
recording facilities to existing equip- / 6
ment, at a fraction of the usual cost. Full /
deta\ls photos, specifications. Ea? /

Terms etc., are given in the Gramdec
Book. Send for vour FREE copy mday %

a

from builders’ merchants at about 12/
to 17'6.

Descriptive leaflet free on request from:

k\\\\\\\\\\

N\

Please send me the Gramdeck Book— | i ¢ f '
FREE and withour obligation, "‘ ( I
and withour obligarion, g | r e a Q
Il |

NAME ... . iiiiiiiiiiniwennne,

N\

é wmsésss WORKS I.JD
o
_

/ : /
5 IDLE, BRADFORD, YORKSHIRE
| Grams: Wharfdel Idle Bradford
/ |

/ Phone: Idfe 1235/6

N\

\\\\\5{’\

GRAMOPHOHE TAPE RECORDER
(Dept. PAR]?) ')'HWKIGH[ LANE. LmDON L
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modulated R.F. waveform would be extremely
distorted since the output of a class C amplifier is
not directly proportional to its input.

Modulation of an early stage, followed by
amplification is possible however if the succeeding
_stages arc operated in linear class B, but the etlic-
iency of such a stage for a modulated R.F. input
is only around 35per cent, i.e. to give the same
output in the final amplifier as a corresponding
class C stage, the power drawn from the supply
would have to be doubled (assumed to be within
the valve’s ratings). .

To modulate 130W of R.F. the power output
from the modulator valves should be around 85
to 90W to compensate for modulation transformer
losses, and this can easily be supplied by 807's in
AB2 with 550V on the anodes.—M. D. PoLLARD
(Chertsey).

RADIO MOsCOwW

UIR,—! read with interest both Mr. P. J. Ken-
nett and Mr. E. Haines’s letters (January 1961)
concerning Radio Moscow. My, Haines in his
letter states that the Moscow transmitters are the
most powerful in the world. this is not so. In the
49m band Moscow broadcasts on about 20 wave-
lengths on three of these wavclengths, to be precise
49-67. 4959 and 49:42m, the power output is
100KW. In the other short wavebands. Moscow
commands many wavelengths, e.g. in the 25m band
Moscow broadcasts on 23 wavelengths, and the
most powerful output on one of these wavelengths
is 100KW on 25-17m in fact.

Manv of the American stations are twice as
powerful, e.g. radio stations KRCA, at Dixon, and
WLWO at Cincinnati.

In the longwave band, on 1734m, Moscow’s out-
put is SOOKW, [00KW more than our own Light
programme. on 1,500m. Even this phenomenal
output cannot be compared with the V.O.A.
transmitiers. at San Fernando, in the Phillinines,
and at Okinawa in the Ryukyu chain. These
stations broadcast on 263m. and 254m respectively,
and both their power outputs are 1,000KW! This is
twice as powerful as the known most powerful
Russian transmitter.—1T. ROEvVEs (Alcester).

IR,—With reference to the letter of E. Haines

(January 1961), T should like to state that
the transmitters employed by Radio Moscow are
not the most powerful in the world. The Voice of
America fills this position with three transiitters
each having an output of one million watts located
at Munich (173kc/s), Okinawa (1180kc/s) and
Manila (1140kc/s). It is possible that Radio
Moscow’s short-wave transmitters are more power-
ful than those of the Voice of America whose most
powerful have an output of 200KW. However, the
Voice of America is currently building a new short-
wave station in North Carolina which will house
six SOOKW shortwave transmitters which will be in
operation by the end of 1962.

Reader P. J. Kennett (January 1961). has
already stated the correct facts which need not be
duplicatzd here concerning the relay of Radio
Moscow by other stations. However, it is of
interest to note the following facts about the Voice
of America relay stations:—

There are ninc rclay stations (excluding those in
the US.A.) of which eight are land-based. The

WIRELESS 1025

ninth is situated off the island of Rhodes in the
Mediterranean and takes the form of the United
States Coast Guard vessel " Courier ”. The others
are situated in Germany, Creat Britain, Greece,
Ceylon, Ryukyu iIslands and Philippine lIslands.

Those Voice of America stations which announce
a call sign are located in the U.S.A. — stations
WBOU, WDSI, WLWO «nd WGEO in New
Jersey, New York and Ohio and KNBH and
KCBR in California.

The only links which the Voice of America
studios in Washington have with the relay bases
overseas are via the transmitting stations in the
U.S.A. Should trans-Atlantic or trans-Pacific com-
munications be impossible due to prevailing atmos-
pheric conditions the relay buses are obliged to
broadcast recorded prograrmes from tapes.—B.
J. Ayres (Chessington, Surrey).

TRANSISTOR HOLDERS

IR,—May | udd a few comments to some of the
letters and opinions expressed in the current
issiec of PRACTICAL WIRELESS.

E. M. Krell asks why nobody has produced a
transistor nolder to avoid soldering. If he cares
to look through the advertisements in this or most
ol the other publications of a similar nature he
will see them offered time and again.

F. Keating asks how to pliy a tape backwards.
To do this he should turn his tape over as if he
was going 10 play back the other track and then
twist it so that the glossy back of the tape is
running agains! the playback head instead of the
dull-coated side.—J. G. Watr (Yorkshire).

MODULATION

[R,—Referring to Mr Miller's letter in the

January issue of PRacticAL WIRELESS, | would
like to say that modulation of an oscillator is
very undesirable. It is duc to F.M. that always
occurs when amplitude modulation is applied
directly to the frequency-controlling stage (the
oscillator).

In America, at least. amplitude modulation of
an oscillator is permitted only on frequencies
above 144Mc/s.—V. Tu. KiarTanssoN (Reykjavik,
Iceland).

CRYSTALS

SlR,——In February PRACTICAL WIRELESS there is

a letter from T. L. Mence who reguires some
Hertzite crystal. 1 was connected with the wireless
trade from 1928 to 1938 and | havc a small supply
of Hertzite that we used to put into glass tubes
for sales purposes.

if T. L. Mence or any other readers would like
a piece (so far as my small stock allows) and cares
to contact me | will let them have some if they
would send a stamped addressed ecnvelope. I have
also been an amateur radio fan on and off since
about 1922 and took the first PRACTICAL WIRELESS.
So far back, anyway. that | can remember an issue
that gave instructions for running a radio from
gas.

I was very interested a month or so ago when
Thermion looked back. [ also remember the glass
tube with practically aill of a 3 valve set cncloscd
made by a German firm at about 1932 —
B. ANpDREw (37 Grimsbury Drive, Banbury,
Oxfordshire).
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PLAYING A TAPE BACKWARDS

IR,—With reference to the letter *Playing a
record backwards,” February edition, | have
two solutions. Either record on a twin track tape-
recorder then remove the spools, placing them on
a four track tape-recorder, one of these tracks will
play the recording backwards; or record as normal
and then place the left spool on the right and right
on left, pick up right spool and turn over (the
twist in the tape take comes before the recording
head) and play.—M. Brickwoob (London, E7).

IR,—T was interested to read, in the February
issue, how Mr. Keating played a gramophone
record “ backwards,” and perhaps I can help him
in his efforts to play a tape recording in this
manner,

He must first make a normal recording near the
end of a reel of tape. The tapes are then ** changed
over ” so that what was once the * feeder ” spool
becomes the “take-up” spool. The other spool
(which now * feeds ™), is forced to move clockwise
instead of anticlockwise as it would normally do.

PRACTICAL WIRELESS

March, 1961

Although this means that the tape can now be
played ** backwards ", it also means that the tape
1s being played with the insensitive side towards
the head and consequently a slight lessening of
volume is als0 noted—J. B. DE BOER

- (Huddersfield).

IR,—I would like to let Mr. Keating know how
to play a tape recording in reverse. The only
disadvantages are that the output of sound 1s
{educed, and that the higher treble frequencies are
ost.

Having placed full reel of tape on the feed
spindle as normal, turn it over and replace on
spindle. Take the leader tape and join it to the
take-up spool in the normal manner. The tape
can now be played in reverse, but do not attempt
to rewind as the tape will unreel from the spool.

Incidentally, if the reversed tape spools are
interchanged to give the same pattern of feed and
take-up, then the recorded sound will be heard
as normal.

1 hope this will enlighten all interested parties.
—D. HARTLAND (Bournemouth).

SHORT-WAVE LISTENERS’' LOG—5

SHORT-WAVE listeners who are learning
Morse, but cannot attend a group or class, may
obtain. good practice in reading by listening on
the amateur bands. Many recently licensed
amateurs commence working on the 80m band,
and listening on frequencies around 3-5Mc/s to
3-6Mc/s will usually provide some Morse signals
of only moderate speed. It is not, of course,
possible to read Morse at once, even after the code
has been memorised, but all practice at reading
* off the air.” will help to increase speed. Normally,
listening and reading should not be for more than
10 or 15 minutes at a time, for a beginning.
Amateur activity also varies greatly from time to
time, so lack of suitable signals does not mean it
is not worth trying the band again.

In addition to wuswal activity, broadcasts of
particular interest are occasionally heard on the
amateur bands. Shipping. or ship to shore, com-
munications may be heard around 1850kc/s in
the 160m band. Around 3-6Mc/s in the 80m band
will often give good reception of special bulletins
of particular interest to amateurs. commencing at
10 a.m. on Sundays. On the higher frequency
bands it is usually possible to hear and ‘identify
transmissions from a number of distant countries,
in addition to regulars such as the U.S.A. It is
best to try each band at various times, as conditions
change from hour to hour.

The listener who has no special short-wave set
will find the 31m and 41m bands particularly
satisfactory after dark. Strong signals from Prague,
Rome, and other fairly near stations can be
expected. with English programmes beginning at
18.00 G.M.T. Voice of America transmissions will
often furnish 9-plus signals. For more distant
reception, it is worth trying approximately 7-1Mc/s,
as Radio Peking can easily be an R9 signal during
the early evening, and gives a programme in
English at 21.00 G.M.T.

It is interesting to hear the news in Special'
English, radiated each weekday except Saturday
by the Voice of America at 19.00 and 20.00 G.M.T.
Frequencies and wavelengths used include:
21:5Mc/s, 13:95m; 15:2Mc/s, 19:73m; 11-76Mc/s,
25:5m;  9:635Mc/s, 31-41m; 9:62Mc/s, 31:19m.
9:52Mc/s, 31'5Im: and 6'185Mc/s, or 48-5m,
Broadcasts in the international language Esperanto
may also be heard. some of the transmissions being
as follows: Rio de Janeiro, 30-78m and 25-48m,
09.00 to 09.30 G.M.T. Sundays; Sofia, 41-35m,
39-F1m and 30 93m, 19.00 to 19.25 G.M.T. Sundays;
Juiz de Fora, 60:91m, 00.45 to 01.00 G.M.T.
Mondays; Bern, 48:66m and 31-:46m, 17.35 to 17.40
G.M.T. Mondays: Rome, 50:34m. 41-24m and
30:9m, 17.55 to 18.10 G.M.T. Tuesdays.

Listeners who are badly troubled by untunable
interference, or lack of good signal strength, may
find that a simple dipole solves these problems.
With a single-wire aerial. feeding the receiver from
one end, static is carried to the set with the signal.
But with a divole, static is in phase in both halves
of the aerial, and thus largely cancels out on
reaching the twin feeder. The desired signals, on
the other hand. are out of phase in the two halves
of the aerial, and are thus carried to the receiver,
In addition, a dipole does not have the broad-band
reception characteristics of a single, end-coupled
aerial wire, and this also reduces general inter-
ference very considerably.

A dipole can be made from 7/22 or similar
aerial wire. Its total length is 0:95 of a half-wave
—or about 66ft for the 40m band. This total
length is cut in half, and an insulator is inserted,
From this insulator a twin-lead or coaxial cahlz
is taken to the receiver. One conductor of this
feeder thus goes to each 33ft portion of the aerial,
The whole is 'supported in the usual way with
insulators at each end of the two 33ft horizontal
top wires, the feeder descending from the cenire
to the receiver. Very good results will also he
obtained on 20m and 10m bands.
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A NEW-FRACTICAL WAV
of YNDERSTAND/ING

Radio - Television Electronics

Including: Transistors; VHF/FM; Hi-Fi equipment; Computers; Servo-mechs; Test Instruments;

Photo-electrics; Nucleonics, etc.

Fon ... Your Career... Your Own Business ... An Absorbing Hobby
Radiostructor—an organisation specialising in electronic training systems offers a new self-instructional method
using specially designed equipment on a *‘do-it-yourself’’ basis. .

You learn by building actual equipment with the big kits of components which we send you. You advance by
simple steps, performing a whole series of interesting and instructive experiments—with o compliqated mathematics!
Instructional manuals employ the latest techniques for showing the full story of electronics in a practical and
interesting way—in fact—you really have fun whilst learning! Post the coupon below, now, for full details.—

RADIOSTRUCTOR

1

l To RADIOSTEUCTOR (Dept. GB2) :
l READING, BERKS. I
l Please send brochur=, without obligation, to? l

; 'y ' G Y% Name
LEADS THE WORLD } !
% : L s L 1 Ador 1
: A 7 i e : = 1 ETTT |
IN ELECTR ONl‘cs TRA' N ING 1 % BLOCK CAPITALS PLEASE I
8 o, . i ¥ . B g : l (We do not employ representatives) '
§ ; - L----_----------'

www.americanradiohistorv.com
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RECEIVERS & COMPONENTS

SPEAKER REPAIRS. Cones/Fields
fitted. Ciock Coils Wound. L. 8.
REPAIRS, Pluckley, Ashford, Kent.

RESISTORS.—100 new, wire ended,
assorted, all types. 7/8 hox, post
free. COOK'S OF BEDFORD, 29, St.
Mary’'s Street, Bedford.

“WEYRAD” TRANSISTOR

RECEIVER

LONG & MEDIUM WAVE, P.P.
O/P. ALL COMPONENTS AVAIL-
ABLE. TOTAL COST £8,17.6.

CONSTRUCTOR’S BOOKLET, 2/

TRANSISTOR AM.FEEDER UNIT,
SUPERHET AVAILABLE, ANOW

Size 4 x 3 X ttin. TOTAL COST OF
COMPONENTS £5.10.0.
CONSTRUCTOR'S" BOOKLET, 1/9.

Send S.A.E, for Shopping Lists.

35 OHM ALLAN SPEAKERS, 27/1.
JACKSON “00” GANG (with Trim-
mers), 10/6.

WESTHAM RADIO SUPPLIES
Rear of 175 Abbotsbury Road

WEYMOUTH, DORSET

RECLAIMED VALVES, tested and
perfect; huge stocks; all one price,
5/- plus 6d. postage each. Delivery
by return. LEWIS, 46, Woodford Ave.,
Ilford, Essex.

TRANSISTOR Heat Shunts 3/6. 6,
Hooker Road, Heartsease, Norwich,
Norfolk.

LOUDSPEAKERS 7in. x 4in. 7/8, post
1/6. Aerials 100ft Reels, Bronze 2/.,
post 1/6. Transistors and Components.
3d stamp for Lists. H. R. MAIL
ORL.DER, 16, Regent Parade, Harro-
gate.

COMPONENTS, Valves,
Write or phone for free list.
TELEVISION, 4, Maxted Rd.,
ham, S.E.15. (New X 7152.)

Tubes,
ARION
Peck-

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

RATES: 6/6 per line or part
thercof, average five words to line,
minimum 2 lines. Box No, 1/- extra,
Advertisements must be prepaid and
addressed 0o Advertisement
Manager, ‘““Practical Wireless,”
Tower House, Southampton St.,
ndon W.C.2.

BROADWAY ELECTRONICS

92 MITCHAM ROAD,
TOOTING BROADWAY,

S.W.IT7.
Telephone: BALham 3984

C.B.S. BRAND (COLUMBIA) AMERI-
CAN TAPE (P.v.C. RECORDING
TAPE). Attractively boxed with space for
titles, etc. Tape fitted Leader and Autostop.
1800ft. 7in. L.P. 36/-; 1200ft. 53in. L.P. 30/-;
900ft. S5in. L.P. 22/6. Add 1/6 post and
packing.

B.T.H. EX-RELAY AMPLIFIERS. A.C./
D.C. MAINS 210/250v. Contains 8in.
15 ohm speaker. Three valves-=10Fi,
10P14 and U404. Cabinet size 14 x 11 x 64in.
Attractive two toned cabinet with ivory
knobs. 307+, plus 5/6 Carriage and packing

B.S.R. UA8 MONARCH. 4-speed Auto-
changer wired for Stereo. £6.12.6, plus
5/- Post and Packing.

SPECIAL OFFER: White Boxed Tape,
Acetate Base. 53in. 850ft., 14/6; 5%in.
EMI Type Spools, 2/9.

Add /- Post and Packing.

DK96, DAF96, DF96, DL96, 6/6 each,

March, 1961
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fcontinued)

TELEVISION TUBES Rebuilt,

1 year
warranty. Mostly 75/. exchange 3,
Pank Ave, New Barnet, BAR 3185
now!
GUARANTEED VALVES from 1/-,
Radio, TV components. Transistor

set Kits from 10/.. S.W. Kit 22/8.
Lists 3d. HAMILTON RADIO (W),
13, Western Rd., St. Leonards, Sussex.

LEADER RADIO
REPANCO MINI-7
Tbe amazing new transistor set for the home
constructor. Heven transistors, superbet circuit,
tully tunable over long and medium wave. Equai to
any f d set. Kit with instruc-
tion data (excluding batteries)..... ..., £10.10.0
REPANCO MAJOR-7
A super sensitive seven transister superhet embody-

ing A.G.C. and Negative Feedback Circuits. Fully °

tunable over iong and medium wave. Cabinet
9 x 7 x 4in. Speaker 7 x 4in. Kit complete with
instruction data (less battery)............ £11.0.0
THE TELETRON TAPEJAK (Transistorited tuner)
Converts your tape recorder inte a high quality
Radio Receiver. Recording of Radio Programmes
directly on tape. High sensitivity. £5.9,0, excluding
PP4 battery. Carr. 2/8.

B.S.R. MONARDECK TAPE RECORDING DECKS
Bargain, only £9.10.0, carr. 3/6, excluding tapes.
FERRODYNAMIC RECORDING TAPES. bin, 600ft.
16/-; 5in. 900ft., 18/6; 5in. 1200ft., 23/8; 7in.
12001t., 25/-; 7in. 1800ft., 85/-, post free. 8,A.E.
for leaflet.

CABY MULTI-RANGE TEST METERS in moulded
case. Model Al0, £4.17.6. Model B20, 28.10.0.
8.A.E. for {llustrated ieaflet. 8.4.E. with enguiries

78 VISTA WAY, KENTON, HARROW, MIDDX.
Phone: WOR 4512

6§ GNS. (Batt. p.p. 5/6), Transistor
Spk. Radio. LW/MW etc. Transistor
2 Radio with Speaker and Aerial 58/6,
Batt p.p. 3/6. C.W.O0. Reg. Post.
DERLO (RADIO), 41, Newfield, Sand-
bach. Cheshire.'

TRANSISTOR BARGAINS: Brand
new Mullard OC44 11/6, OC45 9/8,
OC72_9/6, OC76 (OC72, OCT78 type)
8/6, Ediswan, PXA102 9/6, XB104 8/6.
Special 1}-3V Transistors 3/6, White
Spot 4/6, Red Spot 3/3. D.

CARTER (ELECTRONICS). 347, Lady: *

pool Road. Sparkbrook, Birmingham
12. (SOU 3007.)

ANN.AKIN

WINTER SALE
Periscope Prisms. Were 3/, now 1/6 pr.
post 2/-.

Chokes. 10H., 60mA, were 2/, now 1/-
post 1/6.

AF Transformers, $-200 ohm., were 1/~
now 6d. post 11d.

Frost Warning Thermostats, were 1/6,
now 8d. post 6d.

Xtals 4860. Kc. were 3/6, now 1/9, post 6d,
Valves. Sale Prices, VR138, CV93, EF9l.
EL91, 1/8.

Vibraters. 12 v, now 2/3, post 9d. Allen
Keys 2 for 3d.

WW Resistors, 75K., 50W., 8d., post 9d.
2K., 50W., 6d., post 9d.

Pot’ms. 5K, 6d., post 6d. Carbon, 500 ohm.,
or 100K, 2 for 9d., post 9d.

Breast Mikes. 1/8 ea., post 1/6.

Switches. SHder 250 v, 2 for 9d. 3P3W
Tranx, 2 for 8d. Rotary 250 v. 10.A. 2 for 6d.
Shaft Couplers. Ring type, 6d. B3G
holders 1/- doz.

i_\l():.3 ;mlders, 1/ doz. Sereens for BTG, 2
or 3d.

Panel Lampholders. MES., 9d., SBC 3d.
Rectiflers, Copper Oxide, 200 v, 250 mA.,
2/~ Post 1/6.

Aerial Wire stranded, 24 yds., 2/-, post 1/-,
{:lock Condensers, 2 x 0.8 mid., 400 v, 3d.

30. mc., 3d. Lecher Lines, 450
3d. USW. Split  Stator d

8igma Relays SPDT, 10,000 ohms, 1 mA, 15/« (1/6).
40in. American Whip Aerfals with loading coil,
effectively increasing height to 12ft., 35/~ (5/-).
Precision Infinitely Variable Speed Gearboxes, 0 to

0 r.p.m. driven by } h.p. 230 v. A.C. motor, £6
(16/-). American Amplifiers. Mike input 2 x 2000
ohm output 24 v. input uses 1-125J7 and 2.6V8,
7 x 3 x 5ine., 12/6 (less valves) (2/6). Kurman Relays,
8PDT 7000 ohms 3 amp contacts, 12/6 (1/6). Metal
Rectifiers, 24 v. 124, 20/- (3/6). bit. P.0. Racks, angle
iron sides 19in. wide, 86/- (10/-). B.C.810 Whip
Aerials, 3 sections, 9ft. in canvas holdall, 35/- (5/-).
Heavy Insulated Bracket Mounts for above 25/
(6/-). BC-659 Transmitter Receivers crystal con-
trolled 14 valves (less crystals and valves) 35/-
(10/-). BC-8569 Power Supply Units, vibrator type
for attachment to Tx Rx 8 v. or 12 v. input (less
vibrator), 25/- (10/-). BC-6850 Battery Box for
attaching to Tx Rx for man pack use, 7/6 (5/-).
50 watt Power Amplifiers rack mounting, 230 v, A.C.
input (1—MH4, 2—PX-23, 1—US%0) with v/c and
meter, less valves 85/~ (15/-). AVO Portable Geiger
Couaters for Beta or Gamma Ray detection, new
less batteries £8.10.0 (10/-). Laboratory Mains
Filter Ugiu 2 amps removes mainaborne interference,
10/- (2/6).

40 PAGE LIST OF OVER 1000 ITEMS IN
STOCK AVAILABLE—KEEP ONE BY YOU

American Operators Tables, black crackle, 36 x 22 x
34in. jack boxes and switches under, ideal for many
user, 75/~ (15/-). Boeing Beehive 34In. stand off
lnsulators, 9/8 a dos. (2/6). Elliolt 0/t v. moving
coll meters, 2000 o.p.v. 24in. dia. Bendix 6ft. enciosed
transmitter cabinets open front 19° wide £6 (20/-).
Amount in brackets is carriage England and Walea.

. s,
various, 2 for 8d. Post Extra.

Orders only accepted if enough postage sent.
Mail Order only. No Export. C.W.O. only.
Stamped addressed envelope for lists please.

25 ASHFIELD PLACE, OTLEY, YORKS.
/

We have large quantities of “Bits and Pieces”

that we cannot list—please lot us have your

enquiries, we ocan probably help—everyone
answered,

P, HARRIS, ORGANFORD, DORSET

www.americanradiohistorv.com

@ KINGSLAND
ELECTRONIC COMPONENTS
Stupendous Offers

1958 ELECTRONIC COMPONENTS

50 Assorted Resistances and Condensers,
6 Minlature Valve Holders, two Tag Strips,
40 Separate Contacts each 3/9, p. & p. 1/9.
Small Chassis, approx. 2¢ x 2¢ x lin., con-
taining 2 Miniature Valves, 2 Germanium
Crystal Diodes, 12 Resistances and Con-
densers, 2/9, p. & p. od,

120 Resistances 1 and } watt. 35 metalmite
and T.C.C. small Condensers. 9 Miniature
Valve Holders, 3 Tag Strips. 100 contacts
each and other useful pieces, 8/6, p, & p. 2/3.
BARGAIN PACK. Palr Throat Micro-
hones. 150 Assorted Screws, 2ft, 2in,
screened Lead with socket, one 5 Henry
200 mA Choke, 3 Electrolytic Condensers,
6 Knobs, 3 Toggle Switches, 6 Octal Valve
Bases, 1 Waveband Switch, 6 Coax. Plugs,
6 Assorted Colls, 6 Cartridge Fuses, 6
Potentiometers, 6 W.W. Multipliers, one
Variable Condenser, Coil of Wire, 15/8,
p. & p. 3/6.

Instrument Rectifier with Circuits, 5/8.
6 v, or 12 v, Vibrators, 2/6 each, B. & p. 1/6

6 Assorted Droppers., 5/~ p. & p 1/6.

Mike and Pick-ub Transformers. Ideal for
Baby Alarms, 4/6, p. & p. 1/-.

100 Assorted Resist: or Co 8 or

50-50, 8/~ p. & p. 1/9.

New headpbhones, low impedance, ideal for

crystal sets, etc., 6/6, p. & p. 1/8.

6 Assorted Potentiometers. 5/-, p. & p. 1/9.

182 KINGSLAND RD., SHOREDITCH,
E.2. Tel: SHO 6572. Sorry U.K. only.

Y
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(continued }

BARGAINS

Amplifiers, 8 watt push/pull output, com-
plete with valves, £4.0.0. Less valves £2.15.0
Line up: 2/EL84 x EZ80 X ECC83.

Tape Decks: B.S.R. TD? Monardeck, £8.
Collaro studio £11.10.0. Terms: C.W.U.

MILES RADIOVISION
NEWTOWN, WICKHAM, HANTS.

#* HEATHKITS ” can now be seen in
London and purchased on easy terms.
Free brochure. DIRECT TV REPLACE-
MENTS LTD. Dept. PW/7/2, 138,
Lewisham Way. S.E.14. Tideway 6666.

NEW AM/FM STEREO

e INPUTS FOR TAPE, 78 eto.

® MW—LW—V.HF.

® PUSH-PULL OUTPUTS—16w

® SEPARATE TONE AND VOLUME

® INTEGRAL PREAMPLIFIER

BEL, Marlborough Yard, London N.I9

Arc 5078

T4 316 | EB9I 316 | PCF80 76
L4 1’9 | EF9! 316 | PCC84 776
IR5 36 | ECC8I 5/- | PLBI 86
1S5 316 | ECC82 56 | 6K8G _ 5/-
DK92 6/6 | ECH42 9/-  6SN7GT 4/-
DK96 8- | ECLBO 776 6V6G 4/
DL92  6/6 | EY5S1  T/6  12AH7  4/-
DL96 &/9 | EYB6 76 954 13
DL94 716 | EF86 9/ . EF50 1.

All Brand New and Boxed. C.W.O. Over 200
Types Available. Woodward, 56 Wiverton
Road, Forest Fields, Nottingham.

FOR SALE

ANOTHER NEW low-priced Tape Bar-
gain! 1,800ft latest polvester on Tin.
reel, 32/6, p.p. 1/6. Also outstanding
bargains in all other
84in. S.A.E. for list_ (includes
American Audio Tape. BASF. etc).
Over 30 mint condition second-hand
Tape Recorders and _all are new
Recorders and Hi-Fi Equipment on
NO INTEREST H.P. Terms. E, C.
KINGSLEY AND CO. (Dept. P.W.),
132, Tottenham Court Road. (near
Warren St.), London, W.1l. EUS6500.

ASK your dealer for American Ferro-
dynamics * Brand Five” Recording
Tapes—the best tape value!

100 BAYS Brand New Adjustable
Steel Shelving, 72in. high x 34in.
wide x 12in. deep; stove enamelled
dark green., sent unassembled. Six
shelf bay #£3 15s, Sample dellvereéi

sizes 3in. to

free. Quality discounts. N. .
BROWN LTD., Eagle Steelworks,
Heywood. Lancs. Tel.: 69018.

AMERICAN MAGAZINES. — Year’s
subseription, * High Fidelity.” 50/-;
“E.ectronics World.” 43/-; * Audio.”
35/.. Specimens. 5§/- each. Full

catalogue free. WILLEN LTD. (Dept.
40), 9, Drapers Gdns.,, London, E.C.2.

CABINETS,
EQUIPMENT
& SPEAKERS

Write for
CATALOGUE.
A.L.STAMFORD Ltd.
Dept. A.29.
84 Weymouth Terrace,
London, E.8.

il

GP5? 16 Gns.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

FOR SALE (continued)

Deck 230/250
Very little used.
RICE., Grim-
Notts.

“ WEARITE " Tape
A.C.. speeds 3%/7%.

Cost new £35 Offers: P.
ston House, Tollerton Lane,

HIGH QUALITY Microphones for
disposal. S.T. and 4033 Cardioid
Microphones second hand, in_good
working condition, £20 each. R.C.A.
LMI. 6203 Microphones (600, 250 and

50 ohms) reconditioned £15 eacn.
Secondhand, in working condition.
£13 each. C.W.0. MOSS EMPIRES

SOUND DEPT., Cranbourn Mansions,
Cranbourn Street, W.C.2.

Caby Meters, 410, £4.17.6: B2, £6.10.0:
with each 36 mixed resistors, 6d. Trans-
tronic Kit, £5.4.8. Transistor OC16, 27/-
Cartridge. TC8M, 18/6. Plastic RRecording
Tape: Famous Brand, 5in. 800ft. 15/-. 7in.
180uft. 32/6. CONTACT COOLED rect. 250v.
250mA. 13/6, 300mA, 17/6.

Armchair Volume Control 30/-

CASH WITH ORDER., POST FREE

1029

MISCELLANEOUS

.SELL BY POST — recelve cash by

post. Learn Mail Order Trading—
unlimited trade _expansion. Malil-
methods Manual gshows how. Details.
S.A.E._—MAILMETHODS (M.14)} CO.,
170, Old Christchurch Road, Bourne-
mouth.

HOW TO USE EX.GOV. LENSES
AND PRISMS. Nos. 1 and 2 2/G e2.
Lists free for S.A.E. H. W. ENGLISH,
469. Rayleigh Road, Hutton, Brent-
wood, Essex.

YOU READ MUSIC?

Then how about making yourself an
electric organ? Constructional data
available—full circuits, drawings and
It has 5 octaves, 2 manuals and
pedals with 24 stops—uses 41 valves.
With its variable attack you can play
Classics and Swing,

Write N(‘)JV for free booklet and further

C.0.D. 2/8. %ar.alls C. & S., 20 Maude Street,
DURHAM SUPPLIES ariington, Durham.
175 Durham Road, Bradford 8, Yorkshire.
WANTED SERVICE SHEETS
WANTED. Service Sheets. No

quantity too large. Highest prices
paid. SULTAN RADIO, 29. Church
Road. Tunbridge Wells, Kent.

WANTED VALVES

v
All types for prompt cash. Must be
new. State quantity.

WILLIAM CARVIS LTD.
103 North Street, Leeds 7

BEST_PRICE paid by
new Valves and equipment. STAN
WILLETTS, 43. Spon Lane, West
Bromwich. Statls. Tel.: WES 2382.

return for

NEW VALVES WANTED
Any type, any quantity.
CASH PAID

R.S.T., 211, Streatham Road,
Mitcham, Surrey.
Telephone: MIiTcham 6201.

AERIALS

ITS NEWS! The smallest Radio
Aerial in the world. 1iin. long.
interference a!l wave 2/11, p.p. 6d.
VHF Aerials or TV Aerials, the real
thing 19/114 p.p. 1/6. VISION AND
SOUND CO., 52a, Water Street, Rad-
cliffe, Lancs.

BOOKS & PUBLICATIONS

FIND TV SET TROUBLES IN
MINUTES from the great book * The
Principles of TV Receiver Servicing”
10/6 all book houses and radio whole-

salers. If not in stock, from Secre-
tary, I.P.R.E., 20, Fairfleld Road,
London, N.8.

www americanradiohistorv com

SERVICE SHEETS, TV 4/- ea.. Radio
3/- ea. List 1/-, All orders dispatched
on day received. Also Manuals for
sale and hire. Mail orders only.
SULTAN RADIO, 29. Church Road,
Tunbridge Wells. Kent.

SERVICE SHEETS, Radlo. TV
5.000 models. Lists  1/-. S.A.E.
enquiries. TELRAY, 11, Maudland

BKk.. Preston.

SERVICE SHEETS (1930-1961) from
1/- with free fault-finding 8uide.
Catalogue 6,000 models 6d, Books,
Components, Valves., Constructors
Kits. Lists 3d. S.A.E. enquiries:
HAMILTON RADIO (W). 13 Western
Road, St. Leonards, Sussex.

SERVICE SHEETS. We have the
largest stock of Radio and TV
Service Sheets in the country for sale
at 4/- ea. Why tolerate delay in
obtaining your supplies when we will
dispateh by return? Service Sheet
List 1/-. Also Manufacturer's Manuals
for sale and hire. 1961 List now
available 1/- b 5 Mail
orders only to S.P. DISTRIBUTORS,
44, Old Bond Street, London, W.1.

SERVICE SHEETS: also Current and
Obsolete Valves for sale. JOHN
GILBERT RADIO, 20.
Shepherd’s Bush Market,
W.12. (Phone: SHE 3052.)

Extension,
London

FAULTFINDER FILES. showing com-
mon faults that each receiver s
prone to and other useful serviecing
information 2/- ea. List 9d., plus
postage. S.P. DISTRIBUTORS, 11,
Old Bond Street, London, W.1.

38 SET WALKIE TALKIE
CIRCUIT INFORMATION
Alignment Procedure. Typical faults in
Ex W.D. Sets. Component location
diagrams. Circuit diagram. Complets
Circuit description. Instructions for use, etc.
P.O. 5/-. AddE:ess in block capitals, please.
Berks.

Laundry Lane, Hungerford,

(continued on nexrt page)
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PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

SITUATIPN_S VACANT

A FIRST-CLASS JOB
IN THE G.P.O.

Men between the ages of 20-35 are required
to work in Central London on installing
and maintaining telephone apparatus and
transmission equipment. Older men., up
1o the age of 45. will be accepted if they
have the exDPerience which is particularly
suitable,

Commenoing pay 1s £9.16.0 per week rising
to £12.2.0.

ELECTRONIC WIREMAN with several
years experience required by Claren-
don Laboratory, University of Oxford.
Salary according to age on scale
£450-750 p.a. Child allowances. 32
working days leave, pension scheme.
Write giving full detalls of training
and experience to the Administrator.

PHILIPS ELECTRICAL LTD.

(Medical X-Ray Division)
45 Nightingale Lane, S.W.12

ENGINEERS required for the service and
installation of X-Ray equipment. Candi-
dates with O.N.C. (electrical) or electronics
experience would be considered. Also
applicants with electronic experience as
trainees.

Applications with full details should be
addressed to the Personnel Officer, at |
the above address.

Men who show ability to progress wiill
be given every opportunity to qualify for
Technical Officer posts on which the salary
18 £600 a year rising to £850. Further promo-

tion is avallable. CITY AND GUILDS (Electrical

Apply in writing, stating age and etc.) on “No pass—no fee’’ terms.

experience to: Olvert 95‘? successes, For details of

Electrica Engineering, Applied |

Chief Regional Engineer (Ref. SIDZ_A(X7)). Electronics. Automation, etc.. send
London Telecommunications Region,

Waterloo Bridge House for our 148-page handbook, free and

: post free. BIET. (Dept. 2423,).[

Waterloo Road, London, S.E.l.

29, Wright's Lane, London, W.8.

MINISTRY OF AVIATION

E.I.D.

ELECTRONIC
INSPECTORS

required for

|

RADIO, RADAR, COMPONENTS & ELECTRICAL
ANCILLARIES AT BROMLEY & WOOLWICH

Varied and interesting work with opportunities for ||
gaining valuable experience and further training, Excel- ‘
lent promotion prospects. |

PAY 257/6—272/6 (with prospects of further progression
to 297/6) for a 5-day week. Skilled men apply, stating
experience, to:

ELECTRICAL INSPECTION DIRECTORATE (P.W.)
AO/L
Aquila, Golf Road, Bromley, Kent.

March, 1961

| SITUATIONS VACANT

(continued)

| TV AND RADIO A.M.Brit.I.R.E.,
City and Guilds. R.T.E.B. Cert.,
etc.. on “No pass—-no fee’ terms.

Over 95% successes. For details of
Exams and Courses (including
practical apparatus) in all branches
of Radio, TV and Electronics. write
for 148-page handbook. free. B.LE.T.
(Dept. 242G), 29, Wright’s Lane,
London. 8.

l CENTRAL ELECTRICITY
GENERATING BOARD
EASTERN DIVISION
BRADWELL (NUCLEAR) GENERATING
STATION (ESSEX)

Applications are invited for the following
position of

INSTRUMENT MECHANICS

The rate of pay is 6/ per hour for a3
42-hour day, 5-day week. Housing accom-
modation will be avaitable for successful
applicants.

Applicants should have knowledge and

| experience of test and repair of common

electronic equipment and ability to use
electrical and electronic test equipment. A
knowledge of pulse circuits or conventional
industrial  instruments would be an
advantage.

Applications, giving details of age, educa-
tion, qualifications and past experience,
should be addressed to Station Superin-
tendent, Bradwell Generating Station,
Bradwell-on-Sea, Southminster, Essex.

A.M.I.Mech.E., A.M.Brit.I.LR.E, City
and Guilds. G.C.E., etc., brings high
pay and security. ‘' No pass—no
pay” terms. Over 95% successes.
For details of exams and courses in
all branches of Engineering, Build-
ing, Electronics, ete., write for 148-
page handbook, free. B.I.LE.T. (Dept.
242B), London. W.B.

EDUCATIONAL
“HOW AND WHY " of Radio and

| Electronics made easy by a new, non-
| maths: Practical Way. Postal instrue-

tion based on hosts of experiments
and equipment building earried out at
home. New courses bring enjoyment
as well as knowledge of this fascinat-
ing subject. FREE brochure from:
Dept. P.W. 12, RADIOSTRUCTOR, 40,
Russell Street, Reading, Berks.

Radio
Television
& Electronics

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

1.C.S.

(Dept. 541), Intertext House,
Parkgate Road, London S.W.I1

www americanradiohistorv com
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PRACTICAL WIRELESS CLASSIFIED ADYERTISEMENTS

EDUCATIONAL

(continued)

City and County of Bristol
Education Committee

BRISTOL TECHNICAL COLLEGE
School of Marine Radio and Radar

Courses are available for prospective
Radio Officers in the Merchant Navy,
leading to the lst and 2nd Class P.M.G.
Certificates, and for the M.Q.T. Radar
Maintenance Certificate.

Entry in January. April and September of

each year.
Fees P.M.G. £7.10.0 per term
Radar £5. 0.0.
(Under 18 £1. 0.0. per session}

For further particutars apply to the
Registrar. Bristol Technical College,
Ashiley Down Road, Bristol, 7.

FREE FROM THE I.P.R.E. Syllabus
of famous radio and TV courses.
Membership Conditions booklet, 1/..
Sample copy The Prac. Radio Eng-
ineer. 2/- post free. Secretary, 20,
Fairfield Road, London, N.8.

LEARN

RADIO & T/V
SERVICING
for your OWN
BUSINESS/HOBBY

@ by a new exciting no-maths

system, using practical equipment

recently  introduced  to  this
country.

* *

FREE Brochure from:—
RADIOSTRUCTOR

DEPT. G77, READING, BERKS, 3/6l.

WIRELESS. See the world as a
Radio Officer 1n the Merchant Navy:
short training period; low fees.
scholarships. ete.. available. Board-
ing ancd Day students, Stamp for
prospectus. WIRELESS COLLEGE.
Colwyn Bay,

DON'T FUMBLE

with Formula. Ist lesson
Master ~Mathe- and details
matics in 6 weeks

the Understand- FREE
able Way. First

lesson and details from
free from:

UNDERSTANDABLE MATHEMATICS

M !IF Dryden Chambers, Oxford St.
London, W.I,
Name
Address.

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. 40, Russell St., Reading,
Berks.

SOUND RECORDINGS

TAPE/DISC transfer. Fine U.S. tapes
arrived (1.800ft 35/-). UNIMIXER
units for guality work. Sound News,
10. Clifford Street, W.l. REG 2745.

BOOKS

for
CONSTRUCTOR

A NEW PRACTICAL WAY OF
UNDERSTANDING
BASIC ELECTRICITY,
BASIC ELECTRONICS,
THIE WAY
The Complete Set sent on payment of first
instalment.
LEARN WIHILE YOU PAY
Write for FREE Ilustrated Prospectus giving

details of instalment plun!  4s advertised by
HE TI"CHN[CAL PRESS

ARD. REFEI MANUAL
ANSISTOR (ll(( U ¢ e

Hsml 12/6. postage M-, GET YOUR

PY NOW it may be out ol stock Shortly.

FTRANSISTOR CIRCUTTS No. 1 Gregory.
2/10. 32 pages, 8 circuits, 24 plans and
{llustrations. Full constructional detalls,
suitable for beginners and advanced

FRANSISTOR CIRCUTTS N, 2,
2/10. 13 new projects inciuding Tr:
FM Tuners. 1 watt Hi-F{ amplifier. several

pocket radios and sub-miniature Trans-
mitters.

TRANSISTOR CIRCUI'TS No. 3.
2/10. 11 projects using prelabricated
circuit units, complete commercial receiver
included.

TRANSISTOR CIRCUFITS No. 4. Sinclalr,
2/10. Full ecircuitry and constructional
details for Hi-F1 Tape and pick-up pre-amp.
Hi-Fi 3-watt amplifier. Two transistor
sunerhets 11 umlerbsdeccrl bed.

Il IT LOUDSPEAKER
EN 5/6 48 pages. 40 diagrams.
The only book giving comprehensive data

LI . Sinclair. 4/~ 40
Dases. 19 plans & Illustratlons Invaluable

toall interested
TRANSISTOR l) ( AR RADIO for the
UCTOR. Fully illus-

MOVIE CONN

d.

b ll()()l\ OF CRYSTAL SETS AND

E CIRCUTITS. 2/10. 36 pages, 29

{llustrations and plans. The know how on
constructing 12 different sets without any
previous knowledge.
K 5 NOV ot F()R THE

Sinclalr,

8 * " Bra . 4=
NTROL Ol- ‘Vl()l)l-,Ls 5/8.

(Sommerhoff).

SER \'l(,l\l(u TRANSISTOR RECEIVERS
Pettit, 6/8,

LU'SING AN OSCILLOSCOPE.

. Easterling.
B/EG[NN'ERS' GUIDE TO RADIO.
Camm. New and Revised Editlon, 8/-.
All above titles include postage.

SEND STAMP FOR LISTS

SELRAY BOOK CO.

60 HAYES HILL, HAYES
BROMLEY, KENT

www.americanradiohistorv.com

1031

Eddy’s worm Lid.

172 Alfreton Road, Nottingham

BUILD YOUR OWN
CAR RADIO!

7 Transistors
Long and Med-
ium Waves.
Two watts
poutput. RF
stage and auto-
matic gain
control. {6 or
12 volts, please scate). Supplied with

full i i
siee:7ex7ex24n. 1 0% Gns.

Speaker 17/11 exera (7 x 4 ellipt.) if
required. Postage and packing 5/-
extra per kit.

POCKET RADIO, 2 Transistor with
miniature speaker, Complete with all parts
wiring diagram and {uII instructions 2776,
Batteries /-, P. & P.

GUITAR PICK-UPS Super hi-fi non-
acoustical universal fitting. High output.
Complete with lead and plui full and easy
instructions, 49/11. P. & P.
HEADPHONE CORDS. High quality
6ft. lengths 1711, Post 6d.

THROAT MIKES |/- each. Super
quality model 2/- each. Post 6d. Could be
used for electrifying musical inst., etc.
GERMANIUM DIODES 9d. each, 7/-
dozen., Post 6d.

VIBRATORS, 2v. 4 pin, 4/11. Post [/-.

LUXEMBURG AERIALS. Expanding
complete and easy to fit. No technical
knowledge required. Greatly improves

reception, 3/1 1. V.H.F. Model é/|1. Post 6d.

All above are new and guaranteed.

New or Surplus Valves Guaranteed
and Tested by Return.

1ATge 1119 1 6455t 3/9 | 3524 5/3
1C5gc 99 | 6l5m 413 | AZI 12/6
ID5 716 | 617g 5. | CY31 1216
IHSgt 976 | 6K7g 1711 | DAF91 4/9
L4 316 | 6K7ge 576 | DAF96 6/11
INSgt  9/9 | 6K7m 776 | DF9L 3N
IR5 5/6 | 6K8g §/3 | DF% &/11
IS5 4/9 | 6L6g 7/l | DK9l  5/6
174 31| 6Q7¢g 6/- | DK92 86
354 S/4l { 6SA7m 5/9 | DL96 &/11
3v4 6/9 | 6SG7m 4/9 | EB34 13
5Y3g 5/9 | 6SN7gt 4/3 | EBYI 36
5U4g 4/9 | 6U4gt 10’6 | EBFBO  8/-
5Z4g 7/6 | 6v6g  4/1l | ECC35 6/9
5Z4m 1l/- | 6végt  6/- | ECCBI 5/3
6AG5 4/. | 6¥6ém  8/6 | ECCB3 6/6
6AQS 6/- | 6X4 59 | ECC85 7/11
6AT6 7. | 6X5g 4/L1 | ECF82 9/
6B8g 2711 | 12A6 §/3 | ECLBO 7/
6BA6  S/1§ | 12AT6 7/6 | EF36 3/
6BE6 S/H1 | 12AT7  5/3 | EF42 76
6Bl6 5/ | 12AH7 6/6 | EFS0 19
6C4 3. 1 12K7 §/3 | EF80 5.
6CH6  9/- | 12Q7 5/3 | EF86 976
6C6 419 | 25Legt 8711 | EF91 316
6F6M 7/- | 25Z4g 76 | EL84 66
6F33 6/9 | 35L6gt 8/11 | EL9I 4/6
6l5g 219 | 3Isw4  &/11 | EYSI I
Any parcel insured against damage in

transit for only 6d. extra per order. All

uninsured parcels at customer's risk. Post

and Packing 6d. per valve extra. C.W.O. or

C.Q.D. only. C.O.D. charge 3/- extra.
S.A.E. with enquiries.
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MULTIMETERS.
&

1000. D.C. current 0-10. 100mA. Resistance 0-2k 2 and 9-200K o

Bakeilte case, complete with test leads. BRAND NEW 59/6.

CRYSTAL

with

1000Q/volt. A.C. and D.C. volts, 0-10. 50, 250, .

CALIBRATOR No. 10, Good condition, tested,
Instruction manual, ONLY 59/8. P. & P, 3/8. |

CANADIAN RECEIVER No., 82, 1.75-16 Mgys (19-170 m.) in

PRACTICAL WIRELESS

March, 1961

three wavebands. R.F., Mixer, Sep. Osc., 21.F.'s, Det/A.V.C., 1st
Audio. Output. BFO (10 valves). plus a 3-valve dual Crystal
Calibrator. Controls: R.F. Gain, L.F. Gain, Crash Limiter,
C W, Filter, Variable Selectivity, slow and Fast Tuning and
Osc. Vernier Tuning. Man or A.V.C. BFOQ pitch control. Inter-
nal 3in. speaker and valve check meter. Power supply required
160 v. H.T., 12 v, L.T. Data and Circuit supplied. An excellent
receiver. £8.19.8. carr. 15/6. Power Supply Unit. 59/8. carr. 5/6.

Wwith
offer
Repr

MINIATURE 373 I.F. STRIPS.—For F.M. tuner described in P.W.

3 of EF9l. 2 of EF92 and EBS1. A fresh release enables us to
these once again. BRAND NEW with circuit and full P.W.
int, 35/-, OR less valves, 12/6. Post efther 2/6.

DEAF AID—MEDRESCO T PE (3 min, batt, valves). Com-
plete with min. xtal earphone, earpiugs and leather case.
Brand New 35/- or with batteries £2 post free.

1R-1155-B, with latest drive, first class condition. £0.18.6.
Mains Power Pack. £6.10.0. D

Moving Coil Phones, Finest quality Canadian, with Chamols ear-
muffs and leather-covered headband.
Noise excluding, supremely comforiabie. 18/6, post 1/6.

ata book,. 1/3 post paid.

With lead Tlld jack plug.

GI

ANT COMPONENT PARCEL.

Contains 100 § and 1 watt

resistors. 50 Hi Stab resistors, W/W resistors, carbon and W/W
pots. 100 capacitors (mica, paber, Sprague, bias, variabie, etc.),
valveholders. tag strips. metal rectifiers, sleeving, etc. All com-
ponents are unused. GUARANTEED VALUE, 25/-, plus 2/6 post.

CR100 COMMUNICATION

Mcys
BFO.

speaker, Later models in super!

for il

pr—_ee

RCA AR-88 SPEAKERS, 30 8in.
gauge black crackled steel cabinet 11 x 10 x 6in. with
{eet, Super Quality unit. Brand New. for only 45/-. 0. 3

RECEIVERS, Covers 60 Ke/s—30
in 6 bangds. 11 valves, 2 R.F. and 3 I.F. stages. Crystal gate
ete. Ready for 200-250 v. A,C, mains 2! watts output for 3 ochms
condition. £25, carr. 30/-. 8.A.E,
lustrated details.

P.M. speaker in heavy
rubber

TEMple Bar 0545

CHARLES BRITAIN (RADIO) LTD.
Upper Saint Martin’s Lane, London, W.C.2

Shop Hours 8-6 p.m. (8-1 p.m. Thursday). ‘
Open Ali Dau Saturday.

@M: This month’s bargains

AMERICAN “SIGNAL" MORSE KEYS
Type MIOC with switch. This excellent, lightweight,
fast key is currently priced in U.S.A. at $6.85 (£2 10s.)
and is offered at only 126, p. & p. 1/6. Makes an acceptable
present for the enthusiast.

AERIAL EQUIPMENT
TWIN FEEDER. 300 ohm twin ribbon feeder, similar K25,
6d. per yard. K35B Telcon (round) 1/6 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/-.
O(Eer lengths pro rata. Stranded 7/25, |40ft. 10/-; 70ft, §!-,
P. & P. 2/-.
RIBBED GULASS. 3in. aerial insulaters, 116 each. P. & P. 1/6.
CERAMIC FEEDER SPREADERS. 6in. type F.S. 10d. each
or 9/- dozen. P. & P, 2/-.
CERAMIC “T” PIECES. Type A.T. for centre of dipoles,
116 each. P. & P. |/-.
2 METRE BEAM 5 ELEMENT W.S. YAGI. Complete in
box with | x 24in. mast head bracketc. PRICE 49/-, P. & P. 3/6.
SUPER AERAXIAL CABLE. 75 ohm, 300 watts, very low
loss, 178 per yard, P. & P. /6. 50 ohm, 300 watt coax, very low
loss, /5 yd. or 20 yds. 2716, P. & P. 1/9,
ACOS MIC. 35-1 CRYSTAL HAND MICROPHONE.
ONLY 25/., P..& P. I/6.
ABSORPTION WAVEMETERS. 3,00 to 35.00 Mc/s, in 3
switched bands, marked on scale. Complete with indicator
bulb. A MUST for any Ham shack. ONLY 1976, post free.
VARIABLE CONDENSERS. All brass with ceramic end
plates and ball race bearings. 50 pF, 5/9. 100 pF, 6/6. 160 pF,
716, 240 pF, 876, and 300 pF, 9/6. All fitted with rear extension
for ganging. P. & P. |/.. Also Flexible Couplers i/- each.

CHAS. H. YOURG LTD.

THE COMPONENT SPECIALISTS
Dept. “P”, 110 Dale End, Birmingham 4. (CEN 1635
{No C.0.D. under £1 please). (By return service,

Guaranteed Set Tested F!BST'CLASS
24 HOUR SERVICE
IR, 153 /T4 954, 34, DAFYL. DFOL, DXL HIGH GAIN COILS AND REDIO COURSES ...
D , . ol 4, h
DAFS6, DF95, DK96, DL9, SET of 4, 26/-. | TRANSFORMERS l GET A CERTIFICATE!
W pe oy Tom o) for the | auauer a7 porein soane
185 4/6 DL9% /9 PCLB3 11/-
T4 3/9 ol 32 PCLea 76 HOME CONSTRUCTOR After brief, intensely interesting stud
354 5/11  EBC41 1 PL36 0/ | | —undertaken at hoyme in youf sparz
gggG gfg EBEg? 1 5 giﬁé g;: Send 6d. stamp for :ime—YIOU can sa:'cureP your pro-
5YaGT 16 ECC81 1 PL83 L : 5 ’ fessional qualification, repare for
GA?V(I} §§g Eg(clgg ; ll:l‘}"g% Bl/g | comprehensive List of YOUR share in the post-war boom
2 | i io. !
E 2 el e, 0 THUERANGC, COMBONRNTSHIE T o B e
8 4 9 : '6 . 5 m r -— — LA
g%g ();g %}gggg ; §¥g§ g;g and Easy-to-Build Receivers. j 1 The New Free Guide contains 132 [
6VGGT 6/6 ECH21 12/ Uz 12/~ RAD' (@] pages of information of the greatest I
GX6GT 4/9 ECH42 I uzs 10/~ importance to those seeking such l
ié’ﬂg:{: 141/’? ngﬁﬂo 5 {J}Qg&% g;g EXPERIMENTAL l success-competling qualifications as
12Q76T 4/ EFS0  4/9 UBCiL 3 I AMBrit RE. City and Suildil
gg%gg’i‘ 5858 %gas ; U(B:gao s"‘I/6 PRODUCTS LTD l l Amateurs, Exams, .G;n Cert l
e, o= I} o) . .
Z31 8/9 EF89 /! UCH21 12/6 of Educ., London B.Sc. (Eng.),
Ic)L“,\aca32 1£1)5(9s Egg{ /I ggggf ’.'8//6 33 Much Park Street | lA. M. L P.E., A.M.I.He:h.E?,:
W= = Draughtsmanship (all branches
DAF91 4/6 ELH4 /3 UCL82 10/- Coventry l ecc. together with(particulars o}
BQFS" g% Eggé ;g {}ng;fi.} 17”/9' [ Tel, 27114 I our remarkable Guarantee of l
DF91 3/ EZ40 6/- UF85  §- : I SUCCESS OR NO FEE ]
5, Z41
Bim WP Bl gp pre L e e e T e Write now for your copy of this |
DK32 11/- EZ81 6/6 U T I invaluable publication. It may well
Blﬁgé _5//5 SI%?& g;- %ﬂ. 151/6 l prove to be the turning point in your
= g ' o3 £ 2 career,
PEs 89 RS P Uik om “GCGLOBE-KING” | rounoed Tess—overn |
DL35  9/6 PCF80 7/6 277 2/9 WORLD-FAMOUS KITS AND | | | ke == =150,000 SUCCESSES= wm o
Postage 6d. per valve extra. Any Parcel RECEIVERS for the Radio Amateur NATIONAL INSTITUTE OF
Insured Against Damaze {n Transitéd. extra. and S.W. Listener. Catalogue Free, ENGINEERING
A[(])%Eéoﬂg&rgsusmgo ‘éalﬁ,"r‘sm- enclose stamp for Postage. Kits from (Dept. 461), 148 HOLBORN,
5 a s, 79/6 at your dealers, or direct from | | LONDON E.C.I
GERALD BERNARD JOHNSONS (RADIO) S. Africa: P.O. Box 8417, Jo'burg.
90 CARR MANOR AVENUE l ST. MARTINS GATE, WORCESTER | Australia: P.O. Box 4570, Melbourne
LEEDS 17
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’ FOLLOWING THE STUPENDOUS
: 2 g | SUCCESS OF THE “MIRACLE”
BAND | BAND 11 BAND 1L
Combined Arravs I and 111
g Ra e A R R WE NOW INTRODUGE FOR
1+5 Element Loit Modnting .. 46/9
1+3 Element Wall Mounting .. 45/3 1 961
1+5 Element Wall Mounting .. 81/-
1+3 Element Clnmney M'ting. 57/10
1+5 Element Chimney M'ting. 66/9 THE c@ﬁ TESS}E
Band 1
Sinele Dibole Chlmney M ting.” 40/
ingle Dipole Chimney ng. "
X Rerial Bhifuney Motnins . g/ A really remarkable
er: \imney Mounting .. 67 |
Band 111 2 BAND 6 TRANSISTOR
% giement ‘X{’aal g]aﬂ ll&ountlnz 23/-
ement Yagi a. ounting
9 Element Yagl Wall Mounting &6/- |
Chimney Lashing Mounting add 10/- su PERHET KIT
Deubiclia "“""”’: ichclamplesly (As displayed at the Radio Hobbies Exhibition)
an
Single Dipole Wall Mountmr! . 20/5, ‘
Single Dipole Chirnney M’ ting. 29/9
H Array Chimney Mounting ..
REPAIR KITS I
Band II1 Folded Dipole With Insulator. Complete ..9/3 The CONTE.SSA
Ba*nid Ihlrésulawrc\\lth Two ¢ inch Dipoles For 1 or o 15 the protessional
nce ooms, Complet a1 H
6 tnon Fashing Kit, IO/L. 7+ inch Lashing Kit'. . 14/3 | | looking set with
tla im.ihlwmh%rlackec v:;';lcg IlJaolt}s] & it i g& the professional
inch Clamps nch Clamps Unjversa »
Brackat Repair Kit, J Bolts: U Bolts; 20ft. Lashing performance.
wire; Thimbles; Corner Plates .. A /-
Insulazors, All Types . (Enguire)
Co-Ax. Semi Alr Spaoed Id. vd, . .. Plugs, 1/2
Send 6d. for Lists, Please stgte Channel when ordering.
Cash with Order. Post and Packing 3/- ertra.
SATISFACTION OR MONEY BACK GUARANTEE T
2 , N Study these brilliant features
WALKER & SQUIRES which cannot be found in any
PINNOX STREET. TUNSTALL, STOKE-ON-TRENT other kit ...
Phone: Stoke-on-Trent 88767 ® Waveband Coverage of 530 k/cs to 1620 k/cs
| and 160 k/cs to 270 k/cs.
@

Assured reception of at least a dozen stations
in daylight!

SOLDBERING

for the
ELECTRONICS INDUSTRY

Comprehensive range - Robust & Reliable
- Light weight - Rapid heating - Bit sizes
3/32in. to 3/8in. - ‘Permabit’ or Copper
bits - All voltage ranges 6/7v. to 230/
250v. - Prices from 19/6.

Also
Plastic Cable Strippers
Miniature Solder Pots
Heat Guards
Long Life Bits

6309

{llustrated is the 25w. 3/1éin. replaceable
bit model with safety shield.

P e e o G e G G e e S
| ADAMIN—the new range of pre-|
cision micro-soldering instruments—
| Have you had details? !
[
Brochure No. SI10 sent free on request.
Sole proprietors and manufacturers:
LIGHT SOLDERING DEVELOPMENTS Ltd.
28 Sydenham Road, Croydon, Surrey
Phone: CROydon B589 Grams: Litesold Croydon

O@@Q@@.OOV@QQG

Large clearly-calibrated station-named dial.
Internal high-gain Ferrox Acrial.
» . 5.1 ratio slow motion tuning.
qE(é U’ ia‘ngA ' Fitted with the latest 12000 line high-flux
’ T loudspeaker.
by Power of 410 milliwatts from the single-ended
push pull final stage.
Ay e P Specially designed aerial matching coil for
use in a CAR.
PRECISION SOLDERING Only firet grade fully guaranteed Mazda

matched transistors and diodes are used.
Double tuned IF transformers for maximum
gain and knife-edged selectivity.

Fully drilled printed circuit panel marked with
component numbers.

The two colour case measures 10 x 74 x 34in,
and weighs approx. 4 lbs.

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 associuted components, £| I Io

cabinet and banery complete in every detail. 2
Plus 3/6 Regd. P.P.

Or our BUY AS YOU BUILD SCHEME any parts sold

separately. Send for comprehensive descriptive manual

and parts list, 3/6 post free.

See and hear a working mode! at:—

RADIO CLEARANCE LTD.
27 Tottenham Court Road, London W.I.
Telephone: Museum 9188

www americanradiohistorv com
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Just out !
-he. NEW

100 WATT
SOLDERING IRON

costs only 29/=
@ Perfectly balanced including post and packing.
erfectly balance

@ Flat copper bit shaped
for any application

@ New stainless steel side
plates eliminate corrosion

ANl elements flash
tested at 1000 volts
to earth to ensure
RELIABILITY,
QUALITY AND
SAFETY

@ Strong robustelement with
large surface ensures good
heat transfer and long life

@ Improved shock resisting
moulded handle.
A really professional, high wattage
iron at an economical price.
Suitable for operation at 12 v., 50 v., 100/110v,,
200/220 v., and 230/250 v.
Please state voltage required when ordering.
Send for leaflet or order direct from:
Standard Telephones and Cables Limited
Industrial Supplies Division

Stanelco Process Heating, Footscray, Sidecup, Kent.
Footscray 3333

WIRELESS March, 1961

New from REPANCO

I—MINI-4. A Remarkable Four Transistor
Superhet Pocket Receiver

% MEDIUM AND LONG WAVEBANDS.

% SIZE OF CASE 5 x 34 x | tin.

% 3RD IFT REFLEXED AS AUDIO DRIVER.

% AUTOMATIC GAIN CONTROL.

% 24in. LOUDSPEAKER.

Easy Wiring Plans and Step-by-Step Instructions. 16, post 3d.

2—COMPONENT PACK No. 2 £2.7.6

CONTAINS ALL THE REPANCO COMPONENTS FOR
THE MINI-4. FS39. Ferrite slab aerial, two XT26's, Ist and 2nd
IFT*s, XT27 3rd IFT, X028 osc. coil, all pre-aligned. TTS transformer
group board, switch and speaker pillars.

3—SHORT WAVE TRANSISTOR COILS

Range Aerial Coil H.F. Coil  Oscillator Coil
I. 85 to 200 metres XTA3I XTF32 XOT33
2. 35 to 85 metres ... XS5A34 XSF35 X0Qs36
3. 16 to 43 metres XSA37 XSF38 XOSs36

All coils Litz wire, enclosed in high frequency ferrite pots and
tuned with ferrite cores. Can size }in. sq. x +in. 208-176 gang,
465 kefs IFT's. With Circuits 10/- each

4—COMPONENT PACK No. | 18/-

Contains two XT26. Ist and 2nd IFT and XT27. 3rd IFT pre-
aligned to 465 kc/s. Ferrite core and pots. Can size $in. sq. x 4Lin.
Designed for earthed emitter operation.

Wholesale Inquiries and Export:
REPANCO LTD.
0'Brien’s Buildings,
203-269 Foleshill Rd.,
COVENTRY
Tel.: 24224

Mail Order and Trade:

RADIO EXPERIMENTAL
PRODUCTS LTD.

Tel.: 27114

BETTER |
BARGAINS

BENSON’

8TUD, 1P24W2B, 1P§W2B, 3/8; 1P19W2B,
5/6; 1P40W3B in brass case, 12/6. TOGGLES:
LPST, g/-; SPST, 1/6. MORSE KEY with
buzzer, on board, wired for 4} v. battery, 8/6
{p-p- 1/6). TELE “F" lutercom. sets, good
condltion, pair 85/, post free Gt. B. METERS
(10Q/4) with two movements, 600 and 400 WA,
8/6. TRANSFORMERS, Open, upright, Input
=00/250 v. Outputs:—250-0-260 v., 150 mA
5v.3 A and 8.3, 5 A, 25/-. Input 110/230 v,
Outpute:—6 v., 2 A. twice, shrouded, 10/6
luput 110/240. Qutput 1860 v. 4 maA, 12/8.
MONITOR 56, triggered oecilloscope, 280 v.
A.C. input, with cables and circuit. Cathode
Probe unit extra, 17/6, £8.10.0. (Rail 15/-),
CR100 Nolse Limiter assembles with valve, 3/6,
NEW M,C, METERS, 3!in. round flush, S0pA,
70/~; 200 pA centre zero, 50/-; 1 mA, centre
zer0, 46/=; 1 mA, 55/-; 2iin. 1 mA, 22/8;

postage 9d,
Circuits, 12/8, pos

b/-, postage 6d

postage 6d

postage 1/-,
TV Engineers’

[ A.R.R.L. RADIO AMATEURS
HANDBOOK 1961

New edition, 32/8, Postage 1/9 |
World Radio liandbook for Listeners

TV Tube. Diode and Transistor |

SW;,ITC%ES: Wg'er; 2 pole, 4 way, 4 bank

IPGWGB, 4PZW2B, 1P7WSB, 1P11W2B, [

4P2WEB, 3/8 cach, Ceraml  2PAWIE, 1961, 18/8, postage 1/-.
1PSW3B, 1PILW, 3P3W2B, AP3W1B, 3/6. Radio,

Eauivalents Mannal

Mullard Reference Manual of Transistor
tage
Coil Design and Construction Manual,
RF. AF, Colls. Chokes and Transformers, !

Surpius Radio Conversion Manual, New
Vol. 3. 20/-, postage 1/
Using an Oscilloscope by Easterling. 6/6.

Radio Contrelied Models by Camm, 12/6.

Pocket Rook,
edition by Hawker, 12/6 postage 8d.

UNIVERSAL BOOK CO.

12 Little Newport Street, London, W.(.2
(adioining Lisle Street)

CABINETS &
HI-Fl EQUIPMENT

We can supply any Cabinet

by Babani, . .
7 B ‘ to your own specification

9/6.

-

new 3rd

2iu. 300 mA, cach 8/6; 2iln,
- AC., 8/8; 300 v. A.C. 2{in., 15/-;
100 v. A.C. 3}n., 45/-; 150 v. A.C. M.I., Gin.,
in case 45/-, VIBRATORS, Mallors GE34C
12 v. 4-pin, 7/6; 6 v. 5-pin reversible, /8.
DRIVES: slow-motion Admiraity 200:1 ratio,
scaled 0100, 5/6, R1155 S.M, "N type, new
10/6. VIBRAPAK, 8 v. D.C. to 250 v. 60 WA,
umoothed cased, 22/8 (p.p. 3/6), or 12 v, 25/, |
DYNAMOTORS (post 3/8). 12 v. to 230 v.
60 mA, 11/6, 6 v. to 250 v. 60 mA, 11/6.
CHOKES, LF 10H, 200 mA, 8/8; 100H,
60 mA, 8/6; vH, 100 mA, 5/6; Potted 10H,

B.B.&

100 A, 7/8: *C 10H, 230 mA, 19/ GH. 4173
400 A, 10/6; 30H, 50 mA, /6. R.F.27. good =

cond., 18/~ (p.p. 3/5). HEATERS: Strips, | |

enclosed, 220 v., 100 watts, 8/8; finned, 115 v., 83/9.

200 w., 2/-; RELAYS. (LONDEX) co-axial, | |
siuall 12/24 v., 7/8; CRYSTALS 12 to 88
Mc/s §/- each (state frequency required).

LIST ~ AND ENQUIRIES B8.A.E. pleage.
Terms, C.W.0. Postage extrs. Imm. despatch.

mounting units
F.M, (BAND 2).

S/D, 26/3.
C.

BBC - ITV - F.M. AERIALS |

scopic loft, 19/8. External.
S/D, 26/3.

LT.V. (BAND 3). 3
ment loft array,
Element, 2/8.
| mounting. 3 Element, 33/9.
5 Element, 41/3.
COMBINED B.C,
L.T.V. Loft 1+3 Element,
. 1+5 Element, 48/9,
Wall mounting, 1+3
ment, 56/3. 1+5 Element,
Chimney and mast
also_avallable,

28/-, 3 Ele-
ment loft, 52/8. S/D loft, 12/6. External
tate crannel when ordering.
.W.0. or C.O0.D. P.P, 2/6. Coaxial cable,

Callers and post: W. A BENSON (P.W.), 4

},‘3?1 Bnlhbgzﬁc}) &xﬂbllgver(ml, l:;. Sli‘i‘ lif?- g&m{:g.fos?ﬁtl‘sgilralzlelég?fsél.& En e

'allers: itechapel), td.,

118 Whitechavel, Liverpool 1, - ROT 1150, K.V.A. ELECTRONICS (Dept.p.w.) 100 (P.W.31) Chase Side

3B, Godstone Road, Kenley, Surrey.

¥ «Grosvenor” £19.19.0

This Is only one example
| taken from our extensive
renge of stock
Write for our NEW 24 page
fully {llustrated catalogue
ol

on:
THE LARGEST RANGE OF CABINETS
IN THE COUNTRY.

Equipment 1is also our speciality and
we now offer, in a novel book form:
A NEW EQUIPMENT COMPARATOR
1llustrating our range of radlo chassis,
l speakers, tape decks. single players and
autochangers.

SEND TODAY for a copy of these two
‘ books. which are absolutely FREE.

(BAND 1), Tele-

Ele-
24/-. 5
Wall ‘

B.B.C.

Ele-

LEWIS

Southgate, London, N.I4. Pal 3733
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Please quote Dept. M.O.P.W.

36 WINCANTON RD., HAROLD HILL, ROMFORD
R

MINIATURE DYNAMIC SPEAKERS
A must for all Build-it-yourself-Bams. As supplied
with all current transistor Kits. Can wlso Le adapted
tor home phones or Intercom. 2in#dlameter. Resis-
tance 70 ohms. ONLY 5/- each

HYSTERESIS MOTORS. By dmith’s Awrcraft Instru.
ments. Type: HM/2/1/D. Drag Cup, 2 v. 400 cvcles,
40/- ea. Naw. Type: HM/L4/1. 115 v. 400 cycies,
50/« ea. Type: HML/4 Blower type 115v
400 cvcles, 80/- ea.

PLES3EY EHT
CONCENTRIC CONNECTORE
Types avuwiable. Plags: CZ
B4082/64033/t4646. Sockets: C2
64639/64661.  New and unused.
For Radar Stations, TV Link-ups and Atomic research
applvation

8/6 pr. ov 5/-ea.

MINIATURE
MODEL MOTOR
(Not ExeGovt..

HEADPHONE AND MICROPHONE
ASSEMBLY No. 1. Moving coil As
used oo W.8. No. 19, New and packed.

Hewoved uw 21/~ cowplete assembly
Lrausistor AMPLIFIER FIELD TELEPHONE
l'ape Recors No. L. Single stage awplifier designed to

viers sond 1o
perfect con-
dition. 3 to

extend the working range of Telephoues
Type "}* or 'L Complete with
working instructions, spare valve aod

-
Only

12 volts- g 9/6 e?Ch Canvas carrying cuse, New. 27/¢ each.
Dual  spindle  fully reversible, | gy owER MOTOR. Made by Hoover
prutected bearings. — Approximately | gy volt. Wili operate ou 240 volt A.C.

3/4000 r.pau. Size| U dong X 17| itk 8 mid. condenser in seres. New

wide. Spimdle: *x1/82 and oarioned. 17/6 each.

TERMS: C.W.0. or 7 dayy approved accounts, All our Eoods are gueranteed
mew or in working order. Money refunded in fuil 11 not absolutely satisfied.
Qrders despatched same day. NO POSTAL OR PACKING CHARGES. 0.0.D.
1/8 extra. Carriage extra Ireland and countries outside U.K.

PRACTICAL WIRELESS

Electronic

152/153 Fleet St., London, E.C.4. Tel. FLE 2833

Dept. B

Weekdays,

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

e e e e I 7 A e e ke A e sk e e e e ek sk ke ke Aok

THE NEW jASON range
for CONSTRUCTORS

JTV2 Tuner completely assembled ready for use £25.7,
EMT! FM Tuner. In kit form for cabinet mounting, One of
the most popular tuners. Up to 60 miles normal range.
including valves £6.15. Power Pack kit £2.14.9.

FMT2. In kit torm with free standing case with power pack.
Including valves £8.19.6.

FMT3. Variable tuner 88-108 mcfs. Variable AFC control
dual Iiniters, approx. 80 mile range, including valves £10.19.6.
JTV2 Tuner self-powered switched tuner for FM and TV
sound. Both BBC and ITA as required, including valves *
£13.19.6.
MERCURY Il switched FM/TV sound tuner in kit form for *
building into cabinet, including valves, €10.10. Power pack
kit, £2.14.9.

EVEREST 6 s/het transistor, portable, p/pull output. high
quality speaker, matched transistors, neatly designed case, *
aerial input for use in car, complete kit €13.19.9. *
EVEREST 7 transistor s/het portable, p/pull output, *
high quality speaker, extra RF stage, neatly designed cabinet, *
aerial input for use in car, all components complete £15.18.9. *
2/6 post and pkg. on all the above, 5.A.E. for details.

*
R L a e eSS essas s ssssssssssseds

Business Hours ¢ 9.6, Saturdays, 9-l

~
e 2352 22

*

56203 2 2 2
ot

SOUTHERN RADIO’S WIRELESS BARGAINS

PORTABLE TEST METERS. 0-5000 ohms; 0-60 mA; 0-1.5 “
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, 2/6; Aerials, No. |, 2/9, No. 2, 5/3; Webbing, 4/-;
Haversacks, 5/6; Valves—A.R.P.12, 46, A.T.P4, 3/6. Set
of five valves, 19/-, Postage on each item 1/6 extra (except valves).
TRANSMITTER-RECEIVERS. TYPE “18", MARK Iil. Brand
New, complete with 6 valves, etc. £4.10.0, carriage paid.
ATTACHMENTS FOR 18" TRANSRECEIVER. Head-
phones, 15/6; Microphone 4a, 12/6; Aerials, 5/-; Morse
Key, 6/6; Valves—A.R.P.12, 4/6, A.T.P.4, 3/6, A.R.8, 7/6; Set
of six valves, 25/-, Postage extra (except valves) /6 each item.
QUARTZ CRYSTALS. Types F.T.241/F.T.243 2-pin 1" spa?ng.
F.T.241 20 to 38.9 Mc/s (54th and 72nd Harmonic). F.T.243 5700
to 8650 ke/s (Fundamental), 4/6 each. Lists of available frequencies
on request. Crystal Holders for F.T.241/243, 1/3. F.T.241/243
Crystals. New but not guaranteed {ideal for using the case or
regrinding). 12/6 per dozen, post paid.

RETCORDING BLANKS. New. 13in., 6/- each or {5 complete
in Tin, £4.

BOMBSIGHT COMPUTERS. Ex-R.AAF. Waealth of gears,
motors, blowers, etc. Ideal for experimenters. £3.12.6, carr. paid.

RESISTANCES. 100 Asstd. Useful values, new wire-ends,
1276 per 100.
CONDENSERS. 100 Asstd. Mica, Elec., Tubular, etc. New.
15/- per 100.

MORSE PRACTICE SETS. Key with Buzzer on Base, with
battery, 12/6, postage 2/-.

LUFBRA HOLE CUTTERS. Adjustable, #” to 3{". 7/3,
STAR IDENTIFIERS. I-AN. Covers both hemispheres, 5/6.
VISUAL INDICATORS (10 @4). Type 3 with 2 meter move-
ments, 2 neons. New, 12/, A
MAGNETS. Strong Bar. 2" x 4. 116 each.

COMMAND RECEIVERS B.C. 454 3-6 Mc/s. B.C. 455 6-9 Mc/s.
Complete with 6 valves. new condition. 47/6 each.

POST OR CARRIAGE EXTRA, FULL LIST OF RADIO BOOKS, ETC., 3d.

SOUTHERN RADIO SUPPLY LTD.

Il LITTLE NEWPORT ST., LONDON W.C.2. GER. 6653

PORTABLE BATTERY ELIMINATOR

MADE BY COSSOR
Housed in two containers which are to replace AD35 and
BI125 Batteries. 45/-, plus 2/- P, & P, Only suitable for
use with Dk96 Series valves.

LIMITED NUMBER THIS
STEREO OFFER!

Compact Stereo amplifier, 3
watts each channel using 2-ECL82,
|-EZ80, separate balance and tone
controls, volume and on/off
switch channel reverse switch,
designed for crystal pick-up,
separate power pack, including
2-64 P.M. speakers in cabinets,
finished imitation Rexine. Com-
plete and ready for use £8.19.6.
. & P10/,

';(_*******************************_;

% DECCA PORTABLE AMPLIFIER. As supplied in
% famous DECCAMATIC Ill. Complete with small cream
% knobs. Full range tone and volume controls. Employs
X% ECL82 valve, Metal Rectifier. Size 3 x 34 x 8ih. Only
')5_ 5916 plus 276 P. & P.

% SPECIAL CELESTION 8 x 6in. elliptical high flux
& loudspeaker to fic. 30/- plus /- P, & P,

*

sesfokeiosorskokok

sk skeokskeok sk sk skokokokok skok sk okokok sk skl stk kR KRk K

A SNiP FOR CONSTRUCTORS

Build the Labgear Audior Qutput meter. Two ranges—
25 milliwatts to | watt, | watt to 100 warts, Accuracy 5%
Input impedance 3, 15 and 600 ohms. Printed circuit. All
components including O-IMA moving coil meter and
silver hammertone enamel case. Kit complete with
instructions 59/6, post and pkg. 116,
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234TOT;TENHAM COURT ROAD, LONDON Ww.I|
and at 309 EDGWARE ROAD, LONDON W2

TEL.:
TEL.:

MUSEUM 3451/2
PADdington 6963

4 WATT AMPLIFIER KIT

Y :SIYLTBiOR 95/-

A new circuit for the home con-
structor requiring a good quality
medium powered Amplifier for
reproduction of Records of F.M.
Broadcasts. For use with Loud-
speakers of 3 or |5 ohms Impedancze.
Technical Specification_: separate
bass and treble controls. Vaive line-
up EF86, EL84, EZBO. Voltage adjustment
for A.C. mains from 200-250 volt. Neg-
ative feedback. Size 7 x § x 2in., overall
height 5in.  Silver hammered finish
Chassis. Instruction Book /-

“THE MID FI” A NEW DESIGN

plus 3/«
p. & p.

‘Petite’’ PORTABLE

MAY BE BUILT FOR

 £7.7.0 .

BATTERIES EXTRA

H.T. 10/- (Type BI26) or
equivalent L.T. WMé (Type
AD35) or equivalent.

Y Size only 8 x 8 x 44in,
% Instruction book 1/6.

MICROAMMETER. O-WuA 3 x 2!ln
brand new Weston. scaled 0-3, 0-30, 0-300, real
bargain 29/6, post 1/3. Multimeter circult
9 ., FREE with meter.

% W High Stab. Resistors 1/6 cach,
umited offer to clear, 100, 900, 1K, 8.2K. 10K,
15K, 20K, 39K, 70K. IG)K 150K. 225K 250K,
270K, 500K, 900K, 1M, 1.5M, 2M.

1% W High Stab. Rcslslors 2/- each,
all standmd values plus 5K, 9K. 9.5K, 25K,
30K, 40K, 50K, 60K

400K, 450K, 500K, 600K,

1W, 2W, to order, many non-standard values.
Min. Neons, mains, holder, resistor, 2/-.
RF meter. 0-350mA RF, 5/-, post 1/3.
Shunt for ImA 100 ohm meter, ranges 10,
100, 1000mAs 1%, accuracy.
Shunt for 500LA 500 ohm meter. Ranges 5,
mA. 1% accuracy. 8/6.

Shunt resistors to order. r, please state |
requirements. Wirewound resistors 1%,
% and 0.2% 1o order,

Postagze extra. S.A.E. enquiries, please.

PLANET INSTRUMENT CO.
__25 DOMINION AVE., LEEDS 7.

CAN YOU BEAT THIS?
All the components 1n the L.F. chassis of
P.W. Superhet, Job. Nov. Issue, includ-
ing Coils, Transistors (Ediswan), Resis-

PR!CE
phone tape and spare spool

including Micro-
Plus §5/-
p. & p.

19 Gns.

Y% Extens.on speaker socket.

popular Recorders.
§ Star features:

THE PREMIER TR/2

Once again Premier is first with
another magnificent offer. Introduc-
ing the “TR/2" the latest and
cheapest addition to our range of

% Latest BSR Tape Deck, with
interfocking device to prevent
accidental erasure.

Y% Single speed 33in. per sec

Y Playing time 53in. std. tape, I}
hrs; L.P. tape, 2 hrs 8 mins.

Y Volume on/off and tone control.

Y Power output 3 watts.

¥ Input sockets for Microphone,
Radio/Gram.

Size: 134 x 94 x 6in., weight 17 ib,

Brief Speciﬁcations:
SP2| Power requirements

16 ohms, switch selected.

SPECIAL BARGAIN OFFER
THE PERFECT STEREO SYSTEM:

Two DL7-35 power amplifiers;
One $P2! Stereo tontrol Unit.

D.C. Dimensions |44 x 9 x 4in. ORIGINAL PRICE £28.10.0
DL735 Power output each amplifier, 54 watts peak.
line-up: GZ34, 2-EL34, ECC83, EF86. L.S. impedance 4, B or

Original cost £91.0.0

Our Price 47 Gns.

6.3V at 1.3A A.C., 250V at 5mA
Valve

ORIGINAL PRICE 30 GNS.

tors and ‘Condensers for £2.8.0,

The “'Jonno™ high gain potted coll for
Trangistors, 19/- per set. Let us quote
Yyou for vour needs. S8.A.E. for lsts.

JONNOS

32 Heathtiehk! Gardens, Chiswick W4

DO IT YOURSELF

Build your own electronic keyboard
and blay everythingz! Send for free
leaflet. Guitar, cello, flute and trumpet
are all easy. Write now ...

C. & S., 20 Maude Street,
Darlington, Co. Durham.

www.americanradiohistorv.com

| The ideal book for every serious model maker .

RADIO - CONTROLLED
MODELS F.J.camm

ontents Simple Steering
ﬁ,duze Control Gear : A
Single-valve Super-
regenerative Receiver : A Two-valve
Transmitter for Radio Control
Control Box : Wavemeter, Inter-
ference, Layout : Obtaining a Second
Channel Using the ‘'Mark/Space”
System A Proportional Steering
Circuit and Reversible Sequence
Engine  Control Gear Radio-
controlled Boat using a Glow-plug
Engine and an Electric Motor in the
Power Unit A Six-valve Super-
heterodyne Receiver for Model
Control A Single-valve Crystal-
controlled  Transmitter Radio
Control for Model Aircraft (Sequence
System) : Tuned Reeds and Audio
Control More About Model
Actuators Tuning Model-control
Transmitting Aerials : A Bulb Model-
control Frequency Meter : An Auto-

switch for Model-control Trans-
mitters : A Radio-controlled Model
Battleship Building a Radio-con-

troiled Model Aircraft.

Fully lllustrated with clrcuit
details, diagrams and
photographs.

12s. 6d. FROM ALL
BOOKSELLERS
... or in case of difficulty 13s. 6d. by
post from C. ARTHUR PEARSON LTD.,

Tower House, Southampton Stree:
London, W.C.2.

PEARSON
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CODAR “CLIPPER”
All Band Receiver, 10-2000 metres!

Anyone can build this amazing
radio in one evening. Listen tQ:
Y Amateurs, shipping, aircrale,
short, medium and long wave
stations throughout the world!
Y Precision 7 x 4in. dial with two
pointers, dual slow motion 8-1
and 48-1 ratios, complete with
escutcheon!
Y Bandspread on ALL bands!
YAir-spaced tuning and re-
generation condensers!
% Polystyrene iron-cored plug-in

Coils!

Tremendous performance with latest circuitry using
Hi-gain regenerative valve detector PLUS Transistor
Booster Stages! Transistor stages are completely assembled,
tested, in sealed cans, only 3 wires to connect! Chassis
8 x 54in. all holes punched, ready for simple assembly with
step-by-step instructions.

Uses small standard dry batteries which will last many
months.

“CLIPPER” Kit, complete with all components, valve,
one transistor stage, nuts, bolts, wire, 2 coils 20-60 and
55-180 metres. ............ m— 0009900 7916, P. & P. 2/-
Extra rransistor stage can be added at any time.

“SUPER CLIPPER” Kit, complete, two transistor
SEAZRS. - ouorne sa e oTFas e abens ey e A 88/8, P. & P. 2/-
Optional Front Panel, 10 x 73in., beautiful stoved Silver
Hammer finish, dial aperture and holes punched. dial
glass. .. 19, P. & P. l/6.
Send 3d. stamp for Leafltet. Advanced details of other

models now avaitable.

CODAR RADIO COMPANY
Colebrook Road, SOUTHWICK, Sussex

PRINTED CIRCUIT

for

“PRACTICAL WIRELESS”

POCKET SPHET

(TRANSISTORISED)

A to Z Constructional Booklet 1/6
“Wonderful Results & So Easy to Build”

PRICE LIST & INFORMATION

OSMOR RADIO PRODUCTS LTD.
418 BRIGHTON ROAD
8. CROYDON

UNIVERSAL
VOLT-OHM-
MILLIAMETER

At last a Lrst grade muiti-tester
within the reach ol everyvone's
pocket, and a nocessity to all
jnterested  in Radio and  TV.
Reads AC. and D.C. Volts up to
1,000 in 5 ranges, al 1.00) ohms
per voit. D.C. current (3 ranges)
1o 5 mA. Res:stance readiugs to
200 K ohms in 2 ranges Basic
movement  3002A  sensltlvitv.
liasily read open scale, beautl-
tullv made and tully guaranteed.
Limited nuinber available under
nnport quota. Complete with
leads, prods. and Internal battery.

ONLY 59/6

COMMUNICATIONS RECEIVER R1155. The famous Bomber
Command receiver known the world over to be supreme in its
Class, Covers 5 wave ranges 18.0 to 7.3 Mc/s. 7.5 to 3 Mc/s. 1,500
Lo 600 Kefs, 500 to 200 ke/s. and 200 to 75 Ko/s, and 1s easily end
simply adapted for normal mains use. Tull details being sup-
plied. All sets thoroughly tested and in perfect working order
betore dispatch. and on demonsmation to callers. Fitted latest
type super slow-motion tunine assembly. Have hed some use
but are in excellent condition. ONLY £8.19.6. A.C. VIAINS
POWER PACK OUTPUT STAGK, for the above in black
crackle case Lo malch recelver. enabling it to be operated
nnmediately, but just plureing 1n, without any modification.
With bu,lt-in 8in. speaker, £6,10.0. DEDUCT 10/- IF PURCHAS-
ING RECRIVER AND POWER PACK TOGETHER.

Send S.4.E. jor 1llustrated leafles. or 1/3 for 1C-page booklet
which gives technicai information, circu:ts, etc,, and issupplied
iree with each receiver. Add carriage 10/6 tor Receiver, &/- for
Power Unit.

B.C. 347 RECEIVERS. A few only of these famous American
sets covering 1.15—18.0 Mc/s in six bands. Internal 115 v. A.C.
mains paclk. Super recetver in first class condition, and perfect
working order. ONLY £25 (carr. 15/-)

HLILO0. VAINS POWER UNITS A.C. input 115/230 v. output
D.C. tfully smoothed) 230 v. 75 mA, and 6.3 v. 3.5A. Complete
in black crackie case. ONLY 59/6.

12 WAY SCREEVED CABLLEL tn 10 foot lengths, fitted with
pluygs, oriwinally made ol No. 19 Wireless Set. UNUSED
ONLY 15/- per lead.

POCKET VALTMETERS, Bead 0-15 volts and 0-300 volts A.C.
or D.C. BRAND NEW and UNUSED. ONI.Y 18/6.

CANADIAN MOVING COIL PHONUS. Low resistance,
fitted noise excluding chamois ear mutls. and leather covered
tiead band. Lead terminates to jack plug. Supremely com-
lorrable. BRAND NEW. ONLY 19/6 (post 1/6).

INTERCOM FELEPIONE SET, Two palrs of Brand New
Headphones connected to Breast Microphones. with leads, ete.
in fitted carrying cases. Supplied with 4} volt battery, 10 vards
twin wiré, and tull instructions for connecting to make super
intercom. ONLY 27/6 (post 3/6). Extra Wire 3d. per yard.
RCA 8in. .M. SPEAKER, in heavy black crackle metal
case. Can be used as normal 3 ohms extension. Size 1ldn. x
10/in. X 6in. NEW IN MAKER'S CARTONS. ONLY 45/- (post 3/6).
AMERICAN NHALLICRAFTERS 6 VOLT VIBRATOR-
PACK. Outpur 300 volts D.C. at 170 mA. Designed to run
Communications Receivers (rom € voit car battery. In grey
metal case, size 6iin. H. x 6!in. W. x 7!n. D. Cemplete with
2 valves, 6X5, and instructions, in maker’'s cartons. BRAND
NEW AND UNUSED. ONLY 29/6 (carr. 3/6).

POWER UNEUITYPE 3. Primary 200/250 volts A.C. 50 cycles.
Outputs ot 250 volts 100 mA. and £.3 volts 4 amps. Fitted double
smoothing. and 2 metres to read H.T Current and Voltage.
For normal rack mounting (or bench use) having grey front
panel. size 19in. x 7in. BRAND NEW. ONLY 79/6 (carriage 7/6).
10/- CONSTRUCTION PARCEL, 10 yards each of 6 colours
wiring wire. solder, 24 each assorted Resistors and Condensers,
HESISTORS, 100 assorted values. NEW 10/-,
CONDENSERS, 100 assorted mica and silvermica. NEW 12/6.
SPPRAGUE CONDENSERS. Metal cased, wire ends, New 0.01
mfd. 1.000 volt, and 0.1 mfd. 500 volt, 7/6 per dozen, 8
quotes for quantities. .
MINIATURE MOTORS. Ideal for models. Will operats on
3-slv. %.C. Size 14 x 1 x 1%/,in. plus iin. spindle. BRAND NEW
only 7/8.

HARRIS ELECTRONICS

(LONDON) LTD.
138 Gray’s Inn Road, London, W.C.I.
(Phone TERminus 7937)

Please include carriage costs on All items.
(Open until 1 p.m. Saturdays). We are 2 mins, from High Holbors
(Chancery Lane Station) and b5 mins. by bus from King's Croes.

wWww.americanradiohistorv.com
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THE

PEMBRIDGE
COLLEGE

OF ELEGTRONIGS
offers training in
RADIO

TELEVISION

AND ELECTRONICS

engineers.

tions.

B. Courses

For details, write to:

The Principal,
THE PEMBRIDGE COLLEGE
OF ELECTRONICS

ATTENDING COURSE

Full-time One Year Course
College course in basic principles for prospective servicing

in Radio and Television.

Next course commences 18th April, 1961,

This course is recognised by the Radio Trades Examination
Board (R.T.E.B.) {or the new Servicing Certificate examina-

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

P.10

34a Hereford Road, London, W.2

PCI2

LOOK! TRANSISTORS
RED SPOTS 3/ WHITE SPOTS 376
YELLOW/GREEN 3/9 RED/YELLOW 66

Germanium Diodes /- each, 3 for 2/6
7'6 per dozen.
Mullard O A70, O A79, or O A81 4/- each.
G.E.X. 34 Diodes 4/~ each.
Transistor Holders 1/3 each, 3 for 3/6.
Miniature Slider Switches DP/TD (ideal for
Transistor Sets) 2/9 each.
Solon Instrument Irons 25V, 24/-.
LOOK! RECORDING TAPE
American Ferrodynamic, "Brand Five”
Standard Sin. 600 ft, 16/.. 7in. 12001t, 25/..
Long Play, Sin. 900ft, 18/6. 7in. 1800ft, 35/-.
LOOK! For the P.W. Pocket Superhet
Repance TT9 or TTI0 Transformers, 1276
each, Osmore Ferrite Rod Aerial, 10/-,
QOsmore Osc. Coil and Three I.F.T.s, 22/6 set.
Celestion C25 24in., 3 ohm Speaker, 26/8.
Repanco DRX | Crystal Set Coil M. & L., 2/6.
DRR2 Dual Range Coil with Reaction, 4/-,
Reaction Condensers, 0.0001, 3/.. 0.0003,
319, 0.0005, 4/.. Miniature Type 0.0005,
4/- each.
Sub. Miniature 1S “volt Electrolytics in
2uF, SuF, 8uF, 101F, 25uF, SOuF, t0OuF,
250uF, S00uF, or 1000uF, all 3/« each.

ALL SENT POST FREE IN U.K. by

PETHERICK’S SGR0

SUPPLIES
22 High Street, Bideford, N. Devon

A 3d. stamp will bring you a copy
of our latest
RADIO & TELEVISION
COMPONENT Catalogue
JAMES H. MARTIN & CO.

FINSTHWAITE, NEwBY BRIDGE,
ULVERSTON, LANCS.

PADGETTS RADIO STORE

40 MEADOW LANE, LEEDS 11

RRin. TV Chassis for Spares.
10/- carr. 5/-,

2in. TV Tubes. Mullard or Mazda types.
3 months' guarantee as removed from sets.

Four for

tecelver. Complete with all
as new. 16/-, carr. 7/6.

SCR. Transmitter. Less valves but
complete with Mod. and Driven ‘Transfor-
mers. Like hew. 5/-, carr. 5/-.

Special Offer, 14in. 13 channel BBC-ITV
sets. Bush. Pye, Ferguson, Ekeco, etc.
All sets in good working order, tubes not
boosted. £7.10.0. 12in. TV sets as above
. BBC only five channels.
b Carriage and Insurance on any TV
Set 17/-, N.I. 30/-. None Working TV Sets
14in. £3.0.0. 12in. BBC 30/-.

New Tube Units complete with VCRS7 and
EF5U valves, etc. 15/, carr. 7/6.

13154 Tx. Complete, 18/, ca.rr 12/,
SPFAKERS removed from TV sets,
P.M. 30, 8in., 6In,, 5in., 7 x 4in., all one
price 6/-, post 2/-, Best makes and in perfect
guaranteed condition.

Valves removed from TV Sets—all tested
and are 100 per'cent as new. Three months’
guarantee. These valves are from Rental
TV Sets and a lot of them have been replaced
and are as new.

EF80  2/6 | 6HS 1/- | 6P28 5/
68N7T  2/9 | KT63 5l | 6ALS K-
ST, 49 B B las o
10F1 3/~ | EFs0 2@ | W0P14 5/
1003 3/~ | EY51 /- | L3 3/-
Bye1 b | PEs o | Rmes o
PL82 5 | U2 /- :;36 25.
20D1 5/ | PY80 /-
20L1 5~ |zt j- | 6LD20 5/
20P1 5/- | 8BX6 - | 218U 51«
PL81 5/- | 2152 /- | EBFB0 5/
F50 1/ | 8P%5 /- | DHTT 5/
VRI150/30 4/- | 6F1 /- | 6F13 5/
85 1/6 | 5U4 /- | 6F14 5/
VRSl 1/~ ' PL3® /- | 6F15 5/

All Valves Post Free,
All types for 12in. G.E.C. TV Sets in Stock

www.americanradiohistorv.com

TRANSISTORS
Red Spots, 3/-; White Spots, 3/3; Yell/GR,
3/9; Ediswan XBi04, 8/6; XAI03 (4
Mcfs), 100-; XAI04 (6/8 Mejs), 12/-;
Mullard OC70, 14/.; OC7I, l4/-; OC72,
177-; OC44, 26/-; OC45, 23/-; OCI70 (70
Mc/s), 35/.; Newmarket VIS/IOP (10
watt power), 15/.. Diodes, I/- and 276;
Mullard Diode, 4/-; Transistor Holders,
I/-; Electrolytics (sub. min. I15V) 2, 4, 8
SO, 100uF, 3/« ea.; Ardente Trans. D239,
8/6; D240, 8/6; D131, 12/6: D132, 12/6;
T1079, 12/-; D167, 121.; Headphones L.R.,

8/6; H.R., 17/6; Resistors 109, tol.,
6d.; S9% tol, ll«; Tannoy Mike, §7-;
Desk Mike, 317/6; Balance Inserts (use

as earpiece or speaker), 276; M.C. Ear.
piece (use Min. Speaker), 5/-; Westalite
Contact Rectifier 250V, 60mA, 776; Trans.
200/250V in, out 250-0-250, 6.3V, 5V,
15/-; Phillips Trimmers 30pF. 1/.; Jack P.
and Socket, 2/6; Garrard Record Player
Motor (45 r.p.m.) and Pick-up for Transis-
tor Amplifier, 707.; Meter 200mA MC,
FM 24", 1276; S amp RF (2mA), 8/6;
Hearing Aid Mike, 3176; Super Coax.
75 ohms, 6d. yd.

TERMS,—Cash with order. Post extra,
excess refunded. Morco Reflex Rx, best
2-trans|stor Receiver. Send 8d. stamps
for n

MORCO EXPERIMENTAL SUPPLIES
8 & 10 Granville Street, Sheffield 2

Tel.: 27461
38/-

RES/CAP BRIDGE , %,

Checks all type65 of resm:sors. condensers

Built in | hour, Direct reading
READY CALIBRATED
Stamp for details of this and other kits.
RADIO MAIL (Dept. JP)

Raleigh Mews, Raleigh Street, Nottingham
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COYNE’S new

PIN-POINT SERIES TAKES
HEADACHES OUT OF ALL
SERVICING PROBLEMS!

No, 1
Pin-Point
TV troubles
in 10 minutes

L irom
5! Latest edition
now has 332 pages of
solid TV servicing infor-
mation; 300 diagrams, check charts, 31/6.
Postage 1/«

THO possts

SPECIAL OFFER

ire lo Reok Noo | oon
E31P% Lavs, and 16/3
ot 32/8 inclinfing postage.

wpon, send only 1673
0 days, tuaking « total

No. 2
Pin-Point
Transistor

troubles in 12
minutes
'"Trouble-shout every type

of cireuit in ALL transi
torized equipinent!
pages; hundreds of |ll|m
trationg 120 check
charts, 47/6,postage /5.

Circle Bovk No. 2 on
Gt En

TRY ANY FOUR BOOKS
ON NO RISK FREE
TRIAL OFFER

No. 3.  Apglication ol Radio and TV
Principles. 299 pages 26/-
0. 4. Radio. Televi
Receivers, 108 pages. ..o 26/~

Mo, 5. Radio & TV Circuits. il 26/~

Ho, 8. Latest Instrumenis for servicing
Radio-TV. 367 pages....ooveioionn.. 20/

Ka. 7. Practical Television Servicing and
Trouble Shooling Manual. 404 pages. 34/-

K3 8. Television Servicing Cyclopedm‘
| %9 [FfD onooaponnopnonananoooononn 47/6

K= 9 Transistor Circnits. 410 pases 39/8

Kz 10, Coyne Technical Dictionary. 16/

®u 11, Television and Radio Handbook... 22/-

SEND NO MONEY,

Use Time Payment Plan at
No Extra Cost If You Wish

Just mail coupon ior free trial.  After 7 odays
seril ouly dow price or returne books sl pay
nobhing! 11 you keep wore than one ook, seinl
£l after 5 day~ and L1 each wonth unf com-
pktoll Conximnan four woks).  To buy one book
send one hal! in 7 days. one hall in 30 days.

MAIL COUPON NOW FOR
FAST RETURN SERVICE

IiiM'T[(H Boox COMPANY,

MAIL ORDER DIVISION. DEPT. P,W.6. GATER'S
MILL. WEST-END. SOUTHAMPTON. HANTS.
Knsh the hooks circied below for 7-day FREE
TRIAL 83 per offer,
1 2 3 4 5 6 7T 8 9 1v 11

NAme i iaseccssccace

Address .oeoe

Citv
[] Tick here I , we pay
pustage. Bame 7-day woney-back guarantee.
Postage £2 or less 1/-, £3 of wore 1/6.
OYERSEAS ORDERS, PLEASE PAY FULL
AMOUNT, MONEY BACK GUARANTEE IF
NOT SATISFIED.

PRACTICAL WIRELESS

-
Lyons Radio Lud.
Telephune SliEpherds Bush 1729
3 Goldhawk Road, London W.I12

ELECTRIC MOTORS, Capacitor start
{3 pe w used condition but 1u youd worlaug
order.  Operate from 2007250 v. A.C. mains,
1420 r.pm., 6th P, PRICK ONLY 47/6,
curriaze 976,

TOUCKETP MULTIME NI Speciat’y

ported mualte-range compact instroamencs
ol huwh order of acctrdacy housed in dust
prool bakelite case with 3in, rectancolar,
clearly  calibrated  scale, sinzle seloetor
switeh o ront panel.  feenges: -Volts ALC,
and 1.C. 0-10-30-250-5080 1000 v, ¢1,000 ohms
per volt, D.C. current: 0-1-100-500  mA.
Resistance: D-2,000 and 100 to 200K ohms,
Inehutes Tull instructions, test leads and
PRICE ONLY 38/6, post frec.
T CHARGER  or MODEL
RATLWAY COMPONENTS,
RECUIFNERS,  Full wave bridege types tor
uutpuca un to 12 v, D.C. L Amp 5/3. 2 Amp
8/9. 4 AmplR/6.
TIA NS UI. MISIRS, Pric 2007250 v
tappoed Hoand 17 v, tor produc ln"
autpub, 10 used wilte above ree llll(‘ ul
2v.. v, d“ll 12 v. respectively,

173, 2 Amn 15/6. 1 Ambp 18/6. >
17 up m 1646, o1 26 over. Wirmg dl.l"l.\lll
sunpplied.

MAINS POWER UNE
A(" ()HLDuL H. l‘ 320 v
&

Input 2004250 v,
AL 160 m.AL smoothed
bl 1AL Lwi siae:
B hl"h X Idm\ deep x Tins, Special
res include double filter unit ensuring
hum, Mansbridge smoothog
conden throughout, separate switches
and (us for matns and H.T. with pilot
light indicator tor carch. L\mxythin" or
Lob quality, 5U4 rectifier included. Traly
remarkable value. PRICE ONLY 59/6,
carriage 7/6.
T.O0 MANSBRIDGE CONDENSERS,
R, 500 v, wky, at 60°C., inverted me,
tvpe 82.1.M. PRICHK 5/6. 1ol 1506 v,
wht, at #0°C.. Liype (218 nverted mtg.
PRICKE 4/6. 4 mld, 750 v. wky. at 60 C,,
type 92 PRICE 4/-.  All as new and unused.

For less than 6 add 1/6 post. over post tree.
s EQUIPMENT

H.A.
SHORT-WAVE KITS

Famous for over 25 vears (o
8.W. Reccivers and Kits u!

neghgibl

SHORT-WAVE

Quality.

Ft.AL€C. were the original suppliers ot
SH()R l' WAVE RECEIVER KITS for
the matent comstructor Over 10,000
sdatisficd  customers—ine luding lTech
nicdl Coliezes, 7 Hospitals, Public
Schools Hums, ete,

Improved designs
Oy abye Kit, M
Twasyalve Kit, Maslet lu(('50/.
Now Addition: Mulel =K.

Suaper seasitive CAll Div? Recelver,
Special inel, price. Comblete Kit, 77/-,

Dcncn cofls

with
1 e 25/

All Kits complete with all components,
accessories  and  lull  motrictions
Relowr ordering  call and  tispect  w
demonstiation receiver, or =il {0
descriptive catalogue and order torni.

e o e e e amm S

| POST THIS COUPON NOW! |
“H,A.C.” SHORT-WAVE PRODUCTS I

I (Dept, THY, 44 Old Bond Street, I
London V.1

l Please send me FRREE and without i
I obligation your 1981 literature.

| NAME....
| ADDRESS ..iveeey

|
-1
.
|
A
.d'

www americanradiohistorv com

1039

SEMICONDUCTORS

AUDIO AMPLIFIER
AND RADIO
APPLICATION REPORTS

50 mW

Class B push-pull using
GETI14 transistors opera-

ting from a 6V supply
(SAR 5),
Class B push-pull trans-

formerless output stage using
GETI 14 transistors opera-
ting from a 9V supply
(SAR 6).

Class B push-pull using
GETI4  transistors opera-

500 mW

ting from a 6V supply
(SAR 7).
Class B push-pull trans-

formerless output stage using
GET114 transistors opera-

ung from a 9V supply
(SAR 8).
Class B push-pull using

GETI114 or GETIIS tran-
sistors operating from a 6V
supply (SAR 10).

Class B push-pull transe
tormerless output stage using
GETI14 or GETIIS tran-
sistors operating from a 12V
supply (SAR 2),

Class B push-pull using
GETL16 transistors opera-
ting from a 12V supply
(SAR 1)

(W

Class B push-pull trans-
formerless output stage using
GETUHIS transistors opera-

;w. 1ing from a 12V supply
(SAR 12).

RADIO RECEIVER

6-transistor superhet operating
from a 9V supply (SAR 13).

For copies of any of these Semlconductor
Application Reports (SAR’s) or for in-
formation on the wide range of G.E.C.
trunsistors please wrile to:

THE GENERAL ELECTRIC
COMPANY LIMITED
Semiconductor Division

School Street, Hazel Grove
Stockport, Cheshire.
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e DAURRILE \Thi { 360 /e LE. Amplifier, 2-0C169 Transi Doubt d
c/s L. mphtier, - ransistors. oubte tune
SHORT WAVE g:Tls* Diode Detector, A.Y.C., etc. Printed Circuit, size
T TE—— x X Iln-

SEVEN PRE-ALIGNED AND TESTED. 92/6. P, & P. 1/-.

UNIT 3 (ILLUSTRATED).
TRANSISTOR 4 Tr:meISIOrs, i wauoﬁéudio Ampliﬁgrr, 60-1600 c/s + 3dB. SmV
input for | watt. 2-OC71, 2-OC74 Transistors. Printed Circuit
SUPERHET size 3 x 2.2 x 1.2in. 9206, P. & P. |/-.

*PRE-BUILT UNITSX
— THE NEW EASY WAY TO BUILD A RADIO —

UNIT |

Press Button Osc/Mixer stage. OCI70 Transistor. S.W. 5.9
to 13 Mc/s: MW SI10 to 1620 ke/s; L W 150 to 275 ke/s. Printed
Circuit, size 3.4 x 2.1 x 1.8in.
PRE-ALIGNED AND TESTED 903 P. & P. I/-.

SUNDRIES (FOR ABOVE UNITS)

8 x $in. M.L.S. Ferrite Aerial and Coils. 12/6.

176pF -+ 176pF Tuner, 976, 2-15pF Trimmers, If- each.
7 x 4in. 3 ohm Speaker, 20/« OR 9 x 6in. Cels., 25/,

FULLY ILLUSTRATED BOOKLET SHOWING
INTERCONNECTION OF ABOVE 2/6

TRANSISTORS

Telescopic Chrome

Crystal Microphones

Acrials ACOS 351 siick Microphone wich
q . o 28 d cable and Stand (List gns.),
7-Sections. 3ft 6in. open; 6in. closed. | 35feened ca
From Ideal for Portable Receivers. Walkie- 39/6. P.P. I/6.
talkies, Radio Control, etc. ACOS 40 Desk Microphone with
3 6 each With Clips 12/6. P.P. i/- screened cable and built-in Stand (List
| 64in. version with clips 17/6. P.P. 1/ 50/-), 1916, P.P. |/6.

ACOS 45 Hand Microphone with

SEND FOR NEW FREE LIST WITH
DATA AND USES
FULLY GUARANTEED
We can supply a Transistor for every need!

Crystal Mlcropho;e-
Inserts

New high-gain

Latest ACOS 43-1, 24in, 126 P.P. 6d.
#in. square (ex unics) 316 ea. P.P. 6d. stereo.
ACOS lkin. 916 P.P. 6d.
Also $in. x fin. 76 P.P. 6d,

“STEREO

circuit with full tone,
balance and volume controls.
used with all types of records as well as

% 2 WATTS PEAK PER CHANNEL
Y% ECC83; 2-ECL82 VALVES

screened lead, very sensitive, 2976, P.P. | /6
lliustrated leaflet on

PRACTICAL
TRANSISTOR CIRCUITS

ALL TRANSISTOR CIRCUITS

request.

Can be

DECCA AMPLIFIER % MAINS 110/250V A.C. £5.7.6
IDEAL FOR PORTABLE RECORD ¢{Complete with speaker = No. 2 3 POST
PLAYERS sockets, calibrated dials, ecc. P.P. 2/- ‘ / FREE
i zluzLELsTiONaE*'"da'vowMECONTROL o Y and TeSTER GADGETS  RECEIVERS
X X 3in.
% ECL82 VALVE and MAINS OPERATED ¢ %% COLLARO 4.SPEED STEREQ AMPLIFIERS  TEST UNITS

BUILT AND READY TO USE
5916 rr. 2

9 x 6in. Celestion Speaker for use with

AUTO-CHANGER, ideal for use
with above Amplifier. £7.10.0 P.P. 3/6.

Y d 9 x 6in. large magnet Elac speaker,

TRANSMITTERS

Now contains 40 Easy to build Transistor
Circuits for the home constructor with

sbove Amplifier, 25/« P.P. |/a,

for use with STEREQ 3-D, 37/- pair.
P.P. I/6.

diagrams and prices.

6-TRANSISTOR RADIO

Size 3 x 2§ x §in.

THE WORLD'S
SMALLEST RADIO

FITS INTO VEST
POCKET OR PURSE

Complete with Batteries, Leather
Case, Earphone, in Presentation Box.

L e

TRANGIGTgR

@ All your favourite stations, in-
cluding Luxemburg.

@ Superhet Circuit with Push-Pull
output on 2in. speaker,

@ 540 to 1600 ke/s coverage.

BUILT AND READY TO USE

|
CASH OR C.0.D.
Reg.
1 2 gn Post
Free

COMPLETE RANGE OF SUB-MINIATURE I.Fs,

PERSONAL
POCKET RADIO

FULL TUNING OF MEDIUM WAVEBAND AND
AMATEUR TOP BAND

@ LUXEMBURG GUARANTEED @

(where normally receivable) _
Full Station Separation
Two High Gain Transistors
9 Months’ Battery Life
Calibrated Dial
High Quality Output
120 metres to 500
metres coverage

Y 4% x 3 x liin,

NO EXTERNAL
AERIAL OR EARTH
REQUIRED —

Total co-st-of_all = —l
65/- |

*
*
*
*
*
*

items with bat-
tery, transistors

All components sold separately
and Fully Guaranteed,

Henry’s Radio Ltd

Telephone PADdington 1008/9

and personal @ After Sales Service [}
E$AT";?_- TUNERS A?F?EEFLTS.T CQONM;ggl.EJ:;TS. earphone, etc. PP 1/6 l @ Simple to Build ]
¢ Building Instructions and Prices FREE on Request
Opposite Edgware Road Tube Station -
OPEN MON. to SAT. 9-6, THURS. | o'clock | Free List by Return,

Valves, Quartz, Cryscals,
Transistors and

5 HARROW ROAD * LONDON W.2

I SEE BACK PAGE

l Components,

www americanradiohistorv com
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PRACTICAL WIRELESS tii

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, an asterisk in the
fist below denotes that constructional details are
available free with the blueprint.

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 (preferzbly) a postal order to cover the cost of
the Blueprimt (stamps over éd. unacceptable) to

Title Number Price
CRYSTAL SETS
junior Crystal Set PW94* 2/-
Dual-wave Crystal Diode PW95* 2/6
STRAIGHT SETS
Battery Operated
Modern Onme-valver ... Pwoe* 2/6
All-dry Three .. PWOT* 3/6
Modern Two-valver Pwog* 3/6
SUPERHETS
Mains Operated
A.C. Band-pass Three ... PW99* 4/-
A.C. Coronet-4 PWI100* 4/-
A.C./D.C. Coronet PWI01*  4&/-
MISCELLANEOUS
The PW 3-speed Autogram > 8/-
The PW Monophonic Electronic
Organ . - . 8/-
TELEVISION
The PT band IIl converter . — 1/6

SERVICE

PRACTICAL WIRELESS, Blueprint Dept.,, George
Newnes, Ltd., Tower House, Southampton Street.
London, W.C.2.

e R G——————

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 . PW20* 2/6
Experimenter’'s Short Wave PwW30a* 2/6
Midget Short Wave Two ... Pw38a* 2/6
Band-Spread Three (Battery) ... PW68* 2/6
Crystal Receiver ... ... PWT7I* 2/-
Signet Two (Battery) ... .. PW76* 2/6
Simple S.W. One-valver ... Pw8s* 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.W. WM383*  3/6
Enthusiast’s Power Amplifier WM387*  3/6
Standard Four Valve WM391*  3/6

Listener’s 5-Watt Amplifier WM392*  3/6

Dt e e e

| QUERY COUPON |

1 This coupon is available until 7th March, 1961,
and must accompany all queries in accordance 1

1 with the notice on our “Open to Discussion™
page. B
1 PRACTICAL WIRELESS, MARCH, 196l. 8

Published on the Tth of each month by GEORGE NEWNES, LIMITED. Tower House, Southampton Street. London. W.C.2. and

%nted In Engliand by WATMO

UGHS LIMITED, idle. Bradford: and London. Sole Agents for Australia and New Zealand: GORDON &

TCH (Aisia), Ltd. South Africa and Rhodesia: CENTRAL NEWS AGENCY, LTD. Subscription rate lncludlntgosucn for one year:

Inland £1.3.0, Abroad £1.1.6 (Canada 19s.).

Registered at the General Post Office for the Canadian Magazine Post.
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“COMBINED PORTABLE and CAR RADIO
6 TRANSISTOR MEDIUM AND

LONG WAVE SUPERHET

TERRIFIC SENSITIVITY

SPECIFICATION TOTAL COST OF ALL

@ 425mW Push-Pull Output NECESSARY ITEMS
@ 6 “Top-Grade' Ediswan Transistors
@ New Type Printed Circuit with all . . p.p. 3/6

Components Marked
@ Full Medium and Long Wave Tuning @ NO EXTRAS TO BUY @
@ High "Q" Internall Ferrite Aerial
@ Car Radio Adaptation and AVC Definitely the easiest to build. Guaranceed .
[ ] ‘Slloyv !‘_’I_ouon_Fmgerup Tuning to give the best in performance. Step ‘
@ “Hi-Fi »Qual::y.Speaker ) by step instructions and full after sales E
@ Atccractive Rexine Covered Cabinet service.
CALL FOR DEMONSTRATION @ Size 10 x 75 x 3jin. Weight 45 ib.

v No Technical Knowledge Necessary. All Parts Sold Separately 4
NEW DESCRIPTIVE LEAFLET AND PRICES ON REQUEST

PERSONAL Matched
POCKET RADIO { sets of Transistors

FULL TUNING OF MEDIUM WAVEBAKD AND

AMATEUR TOP BAND ({120 metres to 500 metres) @ SPECIAL OFFERS—FULLY GUARANTEED @
@ LUXEMBURG GUARANTEED
(where normally receivable) I 6 Mullard Transistors 6 Mullard Transistors and
Y% Fuil Station Separation and Diode Diode — | watt output
pipcatibuacediclal I—OC44  ONLY I—OC44  ONLY
% Fingertip Control 2—0C45 2__0OC45
% 6 Months' Battery Life L - -
* Fitted Volume Control § é_gg;lz 60/ |2_8<C:g:o 6216
¢ % 3 High Gain Transistors and PER SET _and PER SET
Y Size 43 x 3 x liin. |—OA8I |—OA8I
e ith 2—0A8I, 6216 ith 2—OAB8I, 65/-
TOTAL COST with or wit or with 81, 65
Personal Earphone, 3 6 Ediswan Transistors 4 4 Mullard Transistors
Battery, Transistors, etc. and Two Diodes for | watt amplifier
P.P. 1—OCT7!
® NO EXTERNAL l 79,/6 1/6 5’_‘2&:8} ONLY |—OC8ID ONLY
AERIAL OR EARTH All parts sold separately I—XB103 57'6 1—OC8! 49’6
@ AFTER SALES SERVICE and guaranteed 2—XCl0l with Cooling
New illustrated Instruction booklet FREE On Request and PER SET Clips PER SET
Continental as well as local stations—GUARANTEED! 2—Diodes Capable of | watt Push-Pull

F.M.: SHORT WAVE

WE ARE NOW ABLE TO
SUPPLY ALL COMPONENTS
AND TRANSISTORS USED
ON PUBLISHED CIRCUITS IN
THIS MAGAZINE. PRICES
AND DELIVERY OF RE-
QUIRED ITEMS WILL BE
QUOTED BY RETURN OF
POST.

“‘PW" 6 Transistor
Medium & Long Wave
Pocket Superhet

® 6 MATCHED MULLARD TRANSISTORS
AND DIODE

@ !50mW Push-Pull Qutput

@ Easy to Follow Printed Circuit with ali
Components Marked

@ Fuil Medium and Long Wave Tuning
@ High “Q" Internal Ferrite Aerial
@ Quality 24in. Speaker

Y Size 5} x 3 x {Fin.

TOTAL COST OF ALL
OUTSTANDING APPEARANCE NECESSARY ITEMS
AND PERFORMANCE

% All Parts Sold Separately £9I1 9/6 TR'ANS'ISTUR

% No Technical Knowledge Required ILLUSTRATED LEAFLET FREE B n M P 0 N E N 'I's
@® NO EXTRAS TO BUY @
PLEASE )
Henry’s Radio Ltd s HarRROW RD. LONDON W2
TURP; Opposite Edgware Road Tube Station. PADdington 1008/9. Open Monday to Sat. 9-6, Thurs. | o'clock
NGE % COMPLETE COMPONENT LISTS FREE ON REQUEST %
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