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RADIO & TV TABLES

""NEWSTEAD " (as illustrated).
This contemporary '* Slimline ** T.V.
Table is finished in highly polished
walnut veneer. Measures 197 x 13
x 20”7 high,

Price £3.7.6(inc.P.T)
“CHATSWORTH."” Finished in
highly  polished  walnut .
Measures 19”7 x 14" x 21" high.

Price £4.0.0 (inc. P.T.)
“WELBECK" (as illustrated)
measures 20” x 20” x 20” and is fitted
with self-adjusting gliders.

Price £3.15.0 (inc. P.T.)
““SHERW O OD’’ will accommodate
the largest television receivers :
measures 23" high x 25" wide x 22"
deep. Price £5.5.0 (inc. P.T))
o of ample dimensions
(18” x 24” x 25” high).

Price £4 .18 .9 (inc. P.T\)
All are supplied packed flat ready for
instant assembly and with the exception
of the Welbeck and the Chatsworth
have easy running 2° castors,

PRACTICAL WIRELESS

February, 1960

The symbol
of extra
High Quality

oty WITH THE
lg”l”/[d” EXCLUSIVE
EXTENSION SPEAKERS FINGER-TIP
These well designed speakers demonstrate the VOLUME
traditional Whiteley quality at really competitive CONTROLS

prices. This range of extension speakers has
finger-tip volume control, is superbly finished in
polished walnut veneer and provides excellent
reproduction,

WHITELEY ELECTRICAL RADIO CO.LTD.
MANSFIELD - NOTTS

‘BUDE’ 60/-
‘BEDFORD’ 72/-
‘BRISTOL’ 86/6

Prices include P.T.

For Safety’s Sake ’

use

~ .. with Trigger-Action Spring-Loaded Clips
PRESS TRIGGER TO OPEN
RELEASE TO GRIP

ADCOLR

(Regd. Trade Mark)

SOLDERING EQUIPMENT

THE INSTRUMENTS CREATED
FOR THE DISCRIMINATING
USER.

|

[British & Foreign Pats., Regd.
Designs, etc.

g J ILLUSTRATED

¢ Protective Shield
Pat. No. 743811 (Cat. No. 68)

Instrument }” Bit

(Cat. No. 70)

The ideal combina-
tion for transistor
and other intricate
[ work.

>

% F,

2

Safety first every time with these patented spring-

loaded AVO Prodclips.

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

YO rro

AVOCET HOUSE,
92-96 VAUXHALL BRIDGE ROAD, LONDON, S.W.I.
ViCioria 3404 (12 lines)

A MEMBER OF THE MLETAL INDUSTRIES GROUP OF COMPANIES.

[?
i

A wisyd s,
s

| Apply direct for catalogues :—

e e | ADCOLA PRODUCTS LTD.,
15/-

| GAUDEN RD.,
CLAPHAM HIGH ST.,
LONDON, S.W.4.

Telephones
MACaulay 4272 and 310l

per pair.

wWwWWw.americanradiohistorv.com
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February, 1960 PRACTICAL WIRELESS 809 .

Tel : Mitcham 6201 9 \( ~ All Valves Brand New
Open Daily to Callers ‘ Q and Fully Guaranteed
211, STREATHAM ROAD, MITCHAM, SURREY

Special 24 Hour Express Mail Order Service.
0Z4 §/9 | 6CH6 12/~ | 10C2 27/10 [ 30P16 10/-[B719  9/6 | ECH81 9/-| HL23  12/6 | PCF80 10/6 | UI47  7j-

1A5 6/- | 6ESGT 10/- | 10F1 26/2| 30PLI  I§/- | CBLI  17/6 | ECH35 9/-| HL23DD PCF82 11/6 | U153 9j-
1A7 14/6 | 6F1 15/6 | 10F3 17/6 | 32 13/6 | CBL31 21/- | ECL80  9/- 10/6 | PCF83  12/6 | L1191 20/-
1D5 14/- | 6F6 6/9 | 10F9 12/6 | 35A5 10/6 | CCH35 14/6 | ECH82 12/6 { HL4I 12/6 | PENA4 17/6 | U251 17/6
1D6 10/- | 6F7 15/« | 10LD3 12/6 | 35L6GT 15/- | CL4 12/6 | EF9 21/- | HL41DD PENB4 17/6 [ U281 204-
IH5 10/6 | 6F12 §/-| 1OLDI1 15/-| 35W4 8/- | CL33 18/6 | EF22 17/6 13/6 | PEN4CD U282 22/-
IL4 6/- { 6FI3 17/6 | tOPI13  21/-| 35Z3 10/- | CYI 15/9 | EF36 7/6 | HL42DD 22/6 | U301 22/
ILNS 4/6 | 6F14 17/6 | I0P14  20/-) 3524 7/6 | CY3I 15/9 | EF37 8/6 13/6 | PL33 18/6 | U329 17/6
IN5 10/6 | 6FI5 14/9 | 11D3  17/6 | 3525 9/6 | D41 12/6 | EF37A  8/6 | HY90 8/-| PL38  23/9 U339 19/-
tRS 9/- | 6F17 12/- [ 1ID5  17/6 | 40SUA  15/- 1 D42 12/6 | EF39 5/- | 1 w4/35010/- | PL8I 14/9 | U403 11/é6
154 8/6 | 6F33 §/6 | 12A6 6/6 | 41STH 23/6 | D63 3/6 | EF40 15/- | IW4/500 10/- [ PL82 8/- | U404 10/-
1S5 9/- | 6H6 2/6 | 12AH8  10/- ) 42 15/- | D77 6/- | EF41 9/3 ] KBC32 9/6 ( PL83 10/6 | Usol 29/-
1T4 §/6  6)SGT  4/6 | 12AT6  9/- | 43 1§/- | D152 6/- | EF42 10/6 | KF35 8/6 | PLB20  21/-| U4020 15/
1US 10/- | 66 7/6 | 12AT7  8/-} 50CS 15/- | DAC32 10/6 | EFS80 7/-1 KL32  10/6 | PM2A  12/6 | UABCS0 8/-
2021 8/6 | 6]7GT  9/6 | 12AU7  9/- | SOCD6G DAF9t  7/6 | EF85 T/-1 KLL32 11/6 | PM2HL 14/- | UAF42 9/6
2X2 §/-| 6KIGT 10/6 | 12AX7 9/6 20/~ DF33 10/6 | EF86 1f- [ KL35 9/6 | PM22A 13/6 | UB4I 9/-
3AS5 12/6 | 6K8GT 12/6 | 12BA6  9/- | 50L6GT 9/- | DF9I 5/- | EF89 10/- | KT2 7/6 | PM24M 21/6 | UBC4l 9/6
3Dée 14/6 | 6K25 19/6 | 12BE6  9/6 | 6IBT  17/6 | DF92 7/~ | EF9I 5/-| KT32 10/- | PM202 16/- | UBF80 9/6
3Q4 8/- 1 6LI 15/6 | 12E| 17/6 | 61SPT 17/6 [ DF96 9/6 | EF92 §/- | KT33C 10/- | PY3I 16/6 | UBF89  8/6
3Q5 10/6 | 616 7/6|12)7GT 9/6 | 62BT  17/6 | DF97 9/6 | EF93 7/6 | KT36 28/6 | PY32 15/6 | UCC8S 10/-
354 8/-]16LI8 12/6 | 12K7GT 75 12/6 | DH63  10/- | EF95 15/- | KT41  22/6 | PY80 8/- | UCH42 9/-
3v4 9/-16LI19 204- 8/6 |77 12/6 | DH76 7/6 | EL3I 12/6 | KT44  13/6 | PY8I 7/6 | UCHSBI 9/-
SR4GT 9/-[6L34 10/- | 12K8GT 12/6 | 78 12/6 | DH77 8/3 | EL32 5/- | KTS5 22/6 | PY82 8/-1 ucLs2 12/6
5U4G 7/-| 6/30L2 10/~ | 12Q7GT 8/6 | 80 10/- | DHI07 13/6 | EL33 18/6 | KTs! 18/6 | PY83 8/6 | UCL83 23/6
5V4 9/6 | 6LD3 9/6 | 12SA7  8/- | 85A2 . 12/6 | DH719 7/6 | EL3S 12/6 | KT63 8/6 | PZ30  18/6! UF4I 9/-

SY3GT 8/6|6LD20 15/6 | 12SC7 8- | I50B2 12/6 | DK9I 9/- | EL37 18/6 (| KT66  17/6 | QP25  14/6.f UF42 11/6
S$Z3 10/- | 6N7GT 7/6 | 12SG7  8/6 | 150B3  15/- | DK92 9/6 | EL38  23/9 | KT7I 9/-1 QP230 17/6 | UF80 9/-

524G 10/- | 6Mi 10/6 | 12SH7  8/- | 185BT 32/- | DK96  10/- [ EL4]  10/6 | KT74 12/6 | QP21  12/6 | UF85 9/-
6A7 18/6 | 6M2 1076 | 125)7 8/- | 303 7/6 | DL33 9/- | EL42 10/~ | KT76  12/6 | RIO 21/- | UF89 8/-
6A8 §0/- | 6P1 17/6 | 12SK7  8/- | 304 7/6 | DL35  12/5 | EL8I  14/9 | KTIOI 25/- | RIS 19/6 | UL 9/-
6AB8  12/6 | 6P25  19/6 | 125Q7 11/6 | 305 7/6 |DL92  8/6 | EL84 7)- | KTW61 7/6 | SDé 8/6 | UL4s 24/6
6Al8 9/6 | 6P28 26/ | 12SN7 17/6 | 328 7/6 | DL94 9/- | EL85  10/6 | KTW62 7/6 | SP4 14/6 | UL46  2I/-
6AK5  8/-| 6Q7GT 10/6 | 1223  15/- | 329 7/6 | DL96  9/6 | EL9O 8/6 | KTW63 7/6 | SP4l 3/6| ULB4  9/6
6AK8  7/6 | 6SATGT 7/6 | 13D3  12/6 | 807 7/6 | EASO 2/- | EL9I S/- | KTZ41 8/-| SP42 126 | UU6 20/11
6AL5S  &/- | 6SG7  T7/6| 14H7  12/6 | 955 4/- | EABC80 7/6 | EM80  10/- | KTZ63 10/- | SP6I 3/6 | UUT  IS/-
6AMS  5/- | 6SH7  6/6 | 14R7 1276 | 5763 7/6 | EAC9I  7/6 | EM8I  10/- | L63 4/9 | T4l 22/6 | UUS  26/-
6AM6  5/6 | 6S)7 5/6 | 1457 21/-| 9002 7/6 | EAF42  10/- | EY8I  10/6 | LIN309 15/-| TDD4 17/6| UY2t 15/6
6ANS  7/6 | 6SK7  7/6| 15A2  17/6 | 9003 7/6 | EB41 7/6 | EYB4  10/6 | LZ319 12/6 | TDDI3C U4l 776
6AQ5  8/3| 6SLTGT 6/6 | 1502  23/9 | AC4/PEN EB9I 5/-| EY86  9/6 | MH4 8/6 17/6 | UYS5 76
6AQ8  9/3 | 6SN7GT 5/6 | 19AQ5 10/6 25/- | EBC41  9/6 | EY9I 9/- | MHD4 17/6 | TH4l  23/9 | VP2B  17/6
6AT6  8/3| 6U4GT 11/6 | 19BG6G 24/4 | ACS/PEN EBF80  9/6 | EZ35 7/-| MHL4 lo/-| TP22  17/6| VvP4B  17/6
6AU6 10/ | 6US 7/6 | 2001 12/6 22/6 | EBF8Y  9/- | EZ40  7/6 | MKT4 (5/7) | TP25  17/6 | wi7 8/6
687 10/- | 6U7 7/6 | 2002 23/- | AC6  2I/- | EBL2I 22/- | EZ41 776 17/6 | U14 15/9 | w7e 7/
6B3 4)- 1 6V6G  S/- | 20F2  26/6 | ACTP 32/- | EBL3I 21/6 | EZ8O  7/6 | MS4B 17/6 | Ul6 19/- | w77 5/-
6BA6  7/6| 6V6GT 8/-|20L1  26/6 | ACHL 12/6 | EC90  9/6 | EZ8I 7/6 | MSP4 1776 | U18/20 10/-| wi42  9/-
6BE6  7/6 | 6X4 5/- | 20P1  26/- | AC/PEN EC9I 9/6 | EZ90  7/6 | MUI4  9/-| U22 10/- | W719  7/6
6BG6G 2I/- | X5GT 5/6 | 20P3  23/- 176 ] ECC31 19/- | FC2 II/- MX40 17/6 | U24  29/6 | w727 716
68BJ6 7/6 | 7B7 8/- | 20P4  18/- | ACTHI 34/9 | ECC32 10/-| FCI3  17/6 | NI8 8/-| U25 16/6 | X18 1176
6BR7  15/-|7CS 8/- | 20p5  22/6 | ACVPI 17/6 | ECC33 8/- | FCI3C 21/~ | NI9 8/- | U2e 12/6 | X6IM  21/-
6BW6  8/6 | 7C6 8/- | 25L6GT 9/6 | ACVP2 17/6 | ECC34 15/- | FW4/500 N37 18/6 | U3l 9/6 | Xe5 23[9
6BW7  6/6 | 7D5 15/- | 25Y5 ~ 19/- | AC2/PEN ECC35 8/ 10/- | N78 17/6 | U33 21/- | X66 21/-
6BX6 7/-|7D6 15/- | 25Z4 9/6 21/-| ECC40 21/- | FW4/800 NI08 18/~ U35 21/~ | X78 214-
6BY7  7/6|7D8 I15/- | 2525  9/6 | ACY/ ECC8I  8/- 10/- | NI142  9/6| U37 25/- | X79 21/-
6C4 6/6 | 7H7 8/-{25Z6 10/6| PENDD 21/- | ECC82 9/6 | GZ30 10/6 | N147  18/6 | U45 21/-| Y6l 10/6
6C5GT 8/~ | TK7  10/6 | 275U 17/6 | AZI 15/6 | ECC83  9/6GZ32 11/6 | NISO  10/- | (47 21/ | Y63 9/-
6C6 6/6 | 7Q7 11630 13/6| AZ31 10/6 | ECCB4 9/6 | GZ34 13/6 | NIS3  11/6| (jsg 8j6 | 22! 12/6
6C9  12/6 | TR7 12/- | 30C1  12/6 | B36 21/- { ECC85 9/6 | H30 5/6[N309 1176 | o) 7. | 263 776
6CIO  12/6 | 787 10/6 [ 305 11/6 | B65S 8/6 | ECCOI  5/6 | He3 9/6 | N329  10/- I~| Zes 19/6
6CD6G 27/6 | 7Y4 7/6 | 30FL1 1076 | BI52 8/6 | ECFBO 12/6 | HBC90 9j6 | N727 776 | Y76 7/6 | z77 5/
6DI 8/- | 8D3 5/6 | 30LI 11/6 | B309 9/6 | ECF82 12/6 f HL92  6/6 | N729 8- | U78 7/-| Z152 8/6
6D2 5/- | 9BWé 14/9 | 30P4  22/- | B329 9/6 | ECH21 22/- | HLI33DD P2 10/- | U142 8/-1 2719  7/6
6D3 15/-| 10Ct  18/- | 30PI2 11/ | B339 9/6 | ECH42 10/- 10/- | Pccas  9/6| Ut4s  15/-| ZDI52  9/6
. METAL RECTIFIERS CATHODE RAY TUBES

RMI &/- 18RA 1-1-8-1 4/6 I6RE 2-1-8-1 8/6

RM2 8;- 18RA I-1-16-1 6/6 I8RA [-2-8-1 :j,; Type 43/69 £10.0.0

RM3 9/- 16RC I-1-16-1 8/6 14A86 -

AM4 u/a 14RA 1-2-8-2 18/-  14A97 23/6 Type 36/44 £8.10.0

EMS 22/-  |14RA |-2-8-3 21/- 14A100 24/-

TERMS OF BUSINESS C.W.O. or C.O.D. OBSOLETE VALVES A SPECIALITY
2/9 PACKING CHARGE ON ALL C.O.D. QUOTATIONS GIVEN ON ANY TYPE
ORDERS. POSTAGE 3d. PER VALVE. NOT LISTED.

wwWw americanradiohistorv com
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810 PRACTICAL WIRELESS

February, 1960

Traiming in Radio
and Television Servicing

The Pembridge College of Electronics provides a full-time One Year course in the
basic principles of Radio and Television for prospective servicing engincers. It is
also suitable for those wishing to become proficient in the maintenance of all types

of industrial electronic equipment.

The next course commences on 26th April, 1960 and enrolments are now being
accepted. The following course will commence on 6th September, 1960.

HOME-STUDY COURSES AND KITS-OF-PARTS

We are the only organisation with a full-time technical staff, tacked by [aboratories,
offering these courses and kits.

Kits-of-Parts

I. 20000 ohms/volt Multimeter for Kit
Assembly.

These kits provide a unique opportunity to
construct a first-class instrument at a reason-
able price. Our instructions place success well
within the capabilities of the average
constructor.

Simple tools only required, no calibration
necessary.

£7.10.0d. cash with order. Postage and
packing 3/- (U.K. only).

2. Transistor Receiver.

A six-transistor superhet radio receiver-of high
sensitivity and excellent reproduction is
available with full constructional details. This
receiver is a current model from a well-known
manufacturer.

Other kits available in the near future.

All our kits are provided by manufacturers
who arc leaders in their field. The parts are
drawn directly from their stocks for their
current models.

Home-Study Courses
Available now—

a. Course for Intermediate examinations of
the new City and Guilds’ Telecommunication
Technicians’ Course. (New Scheme)

b. “ Transistors for the Radio Servicing
Engineer ”, including assembly and testing of
a six-transistor receiver.

c. “ Basic Electrivity and Magnetism ”’, in-
cluding Multimeter assembly kit-of-parts and
basic experiments and measurements.

d. *“ Basic Mathematics and Mechanics for
Radio ™.

In prepararion—

a. Course leading to City and Guilds’ Final
Certificate.

b. ““ Elements of Radio Servicing
structional kit.

¢. Advanced Radio Servicing.

3

> with con-

d. Basic Television.

Our courses are prepared by lecturers whose
daily work is to teach Radio, Television and
Telecommunications at all levels to full-time
and part-time students. They have an intimate
knowledge of student problems and require-
ments beyond that found in ordinary corre-
spondence course work.

For our Prospectus on the One Year course, admission formns and details of our activitics, write to:
The Principal, P.1o,

THE PEMBRIDGE COLLEGE OF ELECTRONICS

34A, Hereford Road, London, W.2.

BAYswater 9117

WWW americanradiohistorv com
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A SELECTION OF
HIGH FIDELITY
PORTABLE TAPE
PREAMPLIFIERS

Adds ‘“ Hi-fi ** TAPE RECORDING
TO YOUR EXISTING AUDIO
INSTALLATION

IN ALL MODELS WE
INCORPORATE THE
TYPE «“C”
PREAMPLIFIER

AND OFFER IT COMPLETE
IN CASE WITH . .,

{a) Th "
a e nf{chog'ﬁ%QiBom STUDIO " 3 Speed Deck £36 10 o
(b) The COLLARO Mk. IV ** Transcriptor » 3 Speed £41 .10.0
H.P. posit. £8. 3 12
o me BE ATV B8 TS $48.10.0
. Depo .
(1) The BRENELL ISI'; S0 %poe 1I2) mﬁnths£3310 £51 '1 o'o
eposi X ths £3.
{e) The WEARIT}‘E’ MODEL 4A. Tapenil)onk %157 £61 'o'o
ep(:snt £12.4.0. 12 months £4.9.5. 5
STERN’S MULLARD TYPE “C”

TAPE PREAMPLIFIER-ERASE UNIT

INCORPORATING THE NEW FERROXCUBE POT CORE PUSH-
PULL OSCILLATOR and 3-SPE TREBLE EQUALISATION
by means of the latest FERROXCUBE POT CORE INDUCTOR.
l'l{l(f" IKITU ING SEPARATE SMALL POWER SUPPLY
Rt f13- 0

AND TESTED ...... £17 . o o o

Dep. £3.8.0 and 12 of £1.4.11.

ALSO AVAILABLE EXCLUD-
ING POWER SUPPLY UNIT
FOR £11.15.0 and £14. 10.0. respectively.
WHEN ORDERING PLEASE STATE MAKE OF TAPE DECK TO
BE USED. We present this * Hi-Fi *' Preamplifier strictly to
Mullard’s spemﬁcatlon incorporating ONLY NEW HIGH-GRADE
COMPONENTS and the SPECIFIED NEW MULLARD VALVES. It
comprhes a COMPLETELY SELF-CONTAINED UNIT, neatly
finished in Hammered Gold with a very al:tractlvely ‘engraved
PERSPEX FRONT PAN!

FOR PERMANENT HIGH QUALITY

INSTALLATIONS WE ALSO OFFE R (excluding case)
(a) The COLLARO * STUDIO '’ TAP. and our

(X
{c

(d)
(e

)
(¢4

-

(h)
[¢)]

E DECK
Mullard Type “ C ' PREAMPLIFIER and Power
Unit Assembled and Tested........c.coeeeieiivnnsinnnnne £32-1 0.0
As above but TYPE " C' PREAMPLIFIER sup- £29 o o
plied as complete KIT OF PARTS....ocoiieeiiieiiienns «Ve
The COLLARO Mk. IV TAPE DECK and the
MULLARD TYPE * C" PREAMPLIFIER &
H.P. Deposit £7 and 12 months £2.11.4.
As (¢) but Type *“ C’ as COMPLETE KIT OF £32 0.0
PARTS Ve
‘C ' Preamplifier and Power m-o-o
H P. Deposit £8.0.0. and 12 months £2 18.3.
As above but Type *“ C’ as complete KIT OF £36 10.0
Type ** C"" PREAMPLIFIER and POWER U, Ms o o
H.P. Deposit £9.4.0. and 12 months £3 7 6.
The WEARITE 4A DECK with TYPE “C?” £56 o o
assembled and tested . o
and 12 months £4.2.1.
(Carriage and Ins otes 10/- extra.)
PLEASE ENCLOSE 8. A E WITH ALL CORRESPONDENCE

H.P. Deposit £6. 10 0. and 12 months £2.7.8.
Power Unit assembled. tested.............cccceoeiieicenns £35-o-o
T
The .I‘RUVOX‘ Mk. VI DECK [and the assembled
TYp Unit
PARTS
The BRENELL Mk. V DECK and the assembled
As (g)but Type "' C ' as complete KIT OF PARTS 543 o o
Deposit, £11
nce on above qu.

109 & 115 FLEET ST., LONDON, E.C.4
Telephone: FLEET STREET 5812/3/4

PRACTICAL WIRELESS

8n

YOU CAN BUILD
A GOMPLETE
TAPE REGORDER
for £356.0.0

H.P. TERMS Deposit £7.4.0.
12 months £2.12.10.

FOR THIS WE SUPPLY:

* COMPLETE KIT OF PARTS
TO0 BUILD THE HF/TR3
TAPE AMPLIFIER.

+ THE NEW COLLARO
“STUDIO"

+ PORTABLE
CASE (as illustrated).

* ROLA/CELESTION 10in. x
6in. P.M. LOUDSPEAKER.

* ACOS CRYSTAL

TAPE. For those who prefer
'\ another type of TAPE DECK
we will supply precisely as
above—but IN PLACE of the COLLARO
** STUDIO "' DECK—WE INCLUDE :
(a) ]’gh% Mk. IV COLLARO * TRANSCRIPTOR £39 15.0
E 8

H. P Deposit £8.0.0 and 12 months £2.18.2.
(£1 extra if we are required to wire up the
Transcriptor Switch Banks.)
(b) The New TRUVOX Mk. IV DECK
H.P. Deposit £9.0.0. and 12 months £3.6.0.
(Carriage and Insurance on all above i3 12/8 extra. )
For Constructors with their own Cabinet WE OFFER
(a) COMPLETE KIT to build the HF/TR3 Alelﬂer. £28 o o
together with the COLLARO '‘STUDIO" DECK..
(b) As above but with HF, TR3 supplied ASSEMBLED £31 10 o
and TESTE

£45.0.0

H.P. Depé's'i'c"'.éé'é'6.'5}{&"i'z"}};};z'.'éii's"é'z"é.'é'
COMPLETE KIT to build thP HF/TR3, togeth T
with the Mk. IV COLLA RANSCRIPTOR £3° 15 o
TAPE DECK ..
(2] extra
Swltclk?ank; L d ASSEMBLED and
As above but /TR3 supplie: an
sy £34.10.0

(c)

)

(£1 extra if we are to wire up Deck Sw:tch Banks.)

(e) COMPLETE KIT to build the HF/TR3, together £36 o o
with the NEW TRUVOX Mk. VI TAPE DECK...... oo
() As above but HF/TR3 supplled ASSEMBLED and
TEETED o o s A £39.10.0
H.P Deposit £7.18.0.and 12 months £2.17.11.
(g) COMPLETE KIT to build the HF/TR3 AMPLI- £41 10 o
FIER with the BRENELL Mk. V TAPE DECK...... - -
() As above but HF/TR3 supplied ASSEMBLED and
s ab £45.0.0

H P Depos . .0.
Carriage and Insurance on each above is 10/- extra.

Attractive PORTABLE CASE is available to accommodate the

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

ROLA/CELESTION 10in. x6in. LOUDS KER—ACOS CRYSTAL

MICROPHONE—and 1,200 ft. SPOOL MI. TAPE—ALL FOR
£9.0.0. Carriage and Insurance 5/- extra.

WE HAVE THE NEW 2 SPEED TWIN TRACK

TRUVOX Mk VI TAPE DECK IN STOCK £26.5.0
DEPOSIT : £5.5.0 and 12 MONTHS : £1.18.6

THE MODEL HF/TR3 TAPE AMPLIFIER

INCORPORATING
3-SPEED TREBLE EQUALI-

SATION by means of the
latest FERROXCUBE POT
CORE INDUCTOR.

PRICE for COMPLETE

KIT OF £12.15.0
PRICE FULLY ASSEM-
BLED & 10 o
TESTED

HIRE PURCHASE. Deposit £3.8.6 and 12 monthly payments of
4 2. A very high-quality Amvlifier based on the very successful
T E “A" design completed in the MULLARD LABORATORIES.
ONLY NEW HIGH-GRADE COMPONENTS are 1ncorporal:ed includ-
ing MULLARD VALVES and a GILSON OUTPUT TRANSFORMER
. . other features are—Magic Eye Recording hand indicator—
Effective Tone Control—Monitoring and Extension Speaker
Sockets—Has own Power Supply and can be used as independent
Amplifier for direct reproduction of Gram Records or from Radio
Tuner. Overall size 11in. x 6in. X 6in. Can be supplied for use with
Truvox—Collaro—Lane—Brenell or Motok Decks. Please specify
which. Send S.A.E. for leaflet or 2/6 for complete Assembly Manual.

~
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812 PRACTICAL WIRELESS. February, 1960

MULLARD DESIGNS ST Gy ja/z,z%e

Designed by MULLARD—presented by STERNS strictly to specification.
COMPLETE KIT OF PARTS—
For_use with the MUL-
MULLARD LARD 2-stage pre-ampli-
fler (described below) with
1] 5_10 s MA'N which an undistorted power

— SPECIAL PRICE™ |
output of up to 10 watts is 3 : REDUCTIO NS

obtained. This combina- 1
s & {n) The COMPLETE KIT OF PARTS
AMPLIFIER e e N T e g build the & 510 ¥ MAIN AMILL

thusiasts who contemplate a_versatile and very high i ; FIER and the 2STAGE #PRE-
quality home instaliation. We supply SPECIFIED : - g \\II‘LIFIPR-LON-

N AR Y R NS \ R O A
ncluding ME S h “,) The ** ” ﬁ'l‘

grwhich has ex}t.‘ra Polwer %vg‘lahllewcg g{éve LRadlo 5 ‘Q-'}o "gRthe o A(‘E
uner) and the choice o e lates ra-Linear K 3 g

PARRMEKO or the PARTRIDGE Output Transformer. 1-“‘,' LD Tna £18 18 0

butpat °°MP§“ETE KIT (PARMEKO £4( 0,0 Alternatively we supply ASSEMBLED |y p : DEPOSIT £3.16.0 nod 12
ABOVE INCORPORATING PARTRIDGE OUTPUT TRANSFORMER, £1.6.0 EXTRA. | Menthly Pavments of £1.5.8. Wh

ordering include an extra 7/6 10 cover
Carriage and Insurance.

PRICES FOR THE ** 5 10 * ARE
SURBJECT TO £1.8.0 EXTRA IF
TH R MG

MULLARD'S PRE-AMPLIFIER
TONE CONTROL UNIT

Employing two EF86 valves, and designed to
operate with the MULLARD 3-3 and 5-10 MAIN AMPLIFIERS,

P TRIDGE 'I‘RANSI OoR-
MER IS REQUIRED.
Similar price reductions apply when
the Dual Channel Pre-Ampltﬂer is
purchased together with a’ Main

gn;{tigésocrg&f;?tly suitable for X{,{xer "é?kﬁs k ‘Amplifier

eIy supply Carrlage&lnsumn e. EXAMPLE: Tne Dual Ohannel
KIT OF PART: £6.6. o £ BLED AND TESTED £8.0.0 5(- extra.) and Dual Channel Pre- £95.0.0
Our kit is scrictly to W vLLum s SI'ECIFICATIO\ and incorporates : ‘Amplifier for 4
® Fpualisation for the latest R.1.A.A. characteristics. Or as XIT OF PAB.TS

@ lnput for Crystal Pick-ups. and variable reluctance magnetic tvpes.
@ Input. (a) Direct from High Imp. Tape Head. (b) From a Tape Amplifier or Pre-amplifier. for e
@ Sensitive Microphone Channel.

o Wide range BASS and TR FllLE Controls.

£21.10.0

COMPLETE MULLARD 3-3

THE IDEAL AMPLIFL FOR:
. iR - { A SMALL HIGH QUALITY

The popuiar and wory success gl o : i TSR ion
"1‘!’;1ng Control Unit providing 3 £ : ? C%;é‘ETE KIT OF £7.10.0
‘rlgprt&ulc%lgld“slnglllgt.hcg:gxlxgl’s' R 5 = git%ll‘)naliv%]y F‘sﬁffgsd- ASSEM-
for high output pick-ups and a4 TESTED " £8.19.6
ggl;“gggg?ﬂﬁg%ggggggstgﬁg . (plus 6/6 coverage and insurance) H.P. Terms ¢
new MULLARD VALVES are supplied. including PAR MERO veloped from theDzr;gsxt)g £uzlaxo g xaal}ge%-xg?ttg:sfgng‘lcgmplem
MAINS TRANSFORMER and choice of the latest PARMEKO or to MULLARD’S SPECIFICATION including Mullard valves and

PARTRIDGE ULTRA-Linear Output ’l‘ransrormers o
B wer avaiabie to drive Radio Tuner. £11.10.0 S PAKMEKO OUTFUT TRANSFORMER.

PAPLANNNL PSPPI PPN
Alternatively we supply ASSEMBLED and TESTED £13'10'0 1 3 4 C f
HIRE PURCHASE (Assembled Amp. only) DEFOSIT : £2.14.0. % ity B L G e e
12 M

NBOVE {ncorporating PARTRIDGE OUTPUT TRANS., £1.6.0 extra.

MULLARD —S§

DUAL **3-3"
MAIN AMPLIFIER

Comprises two* 3-3” MAIN AMP-
1LIFIERS (described above) on one
vhascls and is designed to operate with

ur DUAL CHANNEL PRE-AMP-
Lll-‘ll‘ll for both STEREOPHONI(

A

STEREO DESIGNS

DUAL CHANNEL
PRE-AMPLIFIER

This medel incorporates two
2-valve Pre-Amplifiers
(described above) combined Into .

Single Unit, enabling it to be usedlror both T
STEREOPHONIC or MONAURAL operation, It i3 designed
or MONAURAL operation. primarily to operate with our range of MULLARD MAIN
PRICE: COMPLETE KIT OF £10 0 0 AMPLIFIERS but will also operate equally well with any make
PARTS of Amplifiers requiring an input of 250 m/volts

AltemativelyASSEMBLED H.P. Terms: Deposit £2-7-0 & COMPLETE K‘I’I‘ ASSEMBLED
AND TESTE £11 -15.0 12 months at 17/4. Its output _ OF PART £12.10.0 AND TE £15.0.0
wer 1S 6 watts (3 watts per channel) and together with our PRE- It will ope.x;aw,equally well for \lOVAIJRAL only operation
AMPLIFIER provides a very acceptable STEREO installation. With one “5/10" Main Amplifier to which the second Main
Amplifier can at any time be added, thus very easily providing

for both STEREQ or MONAURAL teptoductlon Recommended

COMPLETE combmauons for STEREQ opetatlon

STEREO AMPL'F'ER (a) The PUAL CHANNEL AMPLIFIER together
A thoroughly recommended design
that very eflectively meets the many

lt-h the Dual ** 3/3 ” MAIN ABIP
requests for a_ low- priced hu‘t good

(b) The DUAL_ CHANNEL RE-A\lléli‘lg'lER together
NEL

with two * 5/10"” MAIN AMPL
THE ASSEMBLY MANUAL is available for 3/-.
quality DUAL
'~ I‘EREOPH"A\ 1C }l{\A\IPLlFIER
PRICE TCOMPLETE T £8.1 o.o

OF PARTS

ALTERNATIVELY ASS-

EMBLED AND TESTED £1o 10 o
Two MULLARD ECLS82 Triode Pentode Valves are Incorporated in
the design ; they form a “* CLASS A " single-ended output stage ineach
channel. The lnEE sensitivity is 300 m/volts, therefore when uséd
with most STEREQO Crystal Pick-Ups. or Radio Tuning Units, an
output of 2 watts per channel is achieved, or similarly when switched
to 3!01\(’1.& RAL Pick-Up position a combined output of 4 watts is
produced.

Please enclose S.AE. if TLLUSTRATED and
DESCRIPTIVE LEAFLETS are required ... alter-
natively the COMPLETE ASSEMBLY MANUALS
are available at 1/6 each.

STERN RADIO LTD.
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.“ﬁ J X
st i BEFORE YOU BUY

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
descriptive leaflets,

Each Model incorporates the

All prices quoted provide for the highly successful HF/TR3 Ampli-

COMPLETE RECORDER includ- fier (described opposite) thus
ing  CRYSTAL MICROPHONE ensuring truly * Hi-Fi ' record
and 1,200 {t. Spoo! of Tape. and playback facilities.

!'! RADIOGRAM CHASSIS !!
ARMSTRONG MODEL AF208.................... £23.2.0

7 valve AM/FM Chassis producing Max. 5 watts Outpl’ls.
ARMSTRONG *“STEREO TWELVE ”...... £37.16.0
The most complete AM/FM unit vet produced for Stereo, giving 6 watts
high-fidelity push-puil output on each channel, 12 watts for monaural.
ARMSTRONG ‘“JUBILEE " ............c........... £29.8.0
An AM/FM chassis with nine valves and with push-pull output stage pro-
vidineg 6 watts. o
ARMSTRONG AM/FM “STEREO 44 ...... £28.7.0
Provision 1s made for Stereo and monaural playback from pick-up or tape.
Outputs provided for Stereo or Monaural tape recordings.

DIO TUNING UNITS
DULCI MODEL FMT/2.......cteeevvvvvvvvrvvnnnnne. . £19.17.6

A (‘Om]plete self-powered F.M. Tuner incorporating automatic frequency
control.

ARMSTRONG “S.T.3"” AM/FM UNITS...... £27.6.0
A self-powered high-fidelity Tuner covering full VHF. medium, and long
wavebands with automatic frequency control on VHF.

DULCI “H4/T” AM/FM UNIT ............... £23.15.8
A 4 waveband self-powered high-fidelity tuner covering the VHF/FM trans-
missions plus the long. medium and short wavebands.

NEW HIRE PURCIHASE TERMS are available on all above. Tllus

trated leaftelts available—send S.AVKE, (Carr. and Ins. 5/- extra.')

A SPECIAL CASH ONLY OFFER!!
This very attractive PORTABLE AMPLIFIER
CASE together with a good quality GRAM AMPLI-
FHIR and a matched P.M. SPEAKER.

ALL for ONLY £8.7.6 (Pius 7/6 Carr. & Ins)
The Amplifier consists of a 2-stage design incor-
porating 3 modern B.V.A. valves and has
scparate BASS and TREBLE CONTROLS.

The Portable Case will also accommodate al-
most any make of Autochanger and is attrac-
tively finished in Mushroom Grey Rexine.

{ F TﬁAL%?t SUI;P;LY SEPARATEL(';X;)—Th PORTABLE
a e 2-stage (plus e 3
Rectifier) AMPLIFIER £4'2'6 CARRYING CASE £3l1 7-6

(©) P.M. SPEAKER 18/9 Carriage and Insurance 4/- extra.
— SPECIAL CASH ONLY BARGAIN —

A bulk purchase enables us to offer a very useful
INTERCOM SET OR BABY ALARM for only £5.5.0
(Plus 5/- carriage & Insurance).
Consists of MASTER UNIT and one EXTENSION, providing 2-way TALK-
;;IS’I‘ENGracillty. Complete in polished wood cases. size of each only
! x 11 ¥ Gin. high, _

STERN’S MK. 11 fidelity >’

F.M. TUNING UNIT

- (Plus 5/- Carr.
PRICE £14'5.0 ﬂn(“lﬁlnﬁ-) o

HIRE PURCHASE : Deposit £2.17.¢ and 12 2
Monthly Payments of £1.0.11.

Incorporates the latest MULLARD PERMEABILITY TUNING HEART
and the corresponding MULLARD VALVE LINE-UP. A really first-class
Tuner., very attractively presented and comparable to many offered at
much higher prices. Power consumption is only 15 amps. at 6.3 volts and
25 ma at 250 volts.

HOME CONSTRUCTORS ! YOU CAN BUILD THIS TUNING UNIT
FOR ONLY £10.10.0 (Plus 5/- Carr. & Ins.) Please send S.A.E. for tully
descriotive leaflet or the Assemblv Manual is available for 1/6.

109 & 115 FLEET ST., LONDON, E.C.4
Telephone: FLEET STREET 5812/3/4

- PLEASE ENCLOSE S.AE. WITH ALL UIRIES.

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

MODEL cR3/s- Incorporates the New £41.0.0
COLLARO “STUDIO"” TWIN TRACK 3-Speed Deck *
H.P. Terms: Deposit £8.4.0and 12 months of £3.0.2.

MODEL C R3/T- Incorporates the very popular 3-Spaed
COLLARO Mk, IV “ TRANSCRIPTOR " Deck £49.10.0
which has both upper and lower tape tracks.........

H.P. Terms : Deposit £9.18.0 and 12 months of £3.12.7.

MODEL TR3/Mk- Vi. Incorporates the New £49.10.0
TRUVOXMK.VITWIN TRACK 2-Speed Tape Deck bULL
H.P. Terms: Deposit £8.18.0and 12months of £3.12.7.

 !'RECORD PLAYERS!!
THE LATEST MODELS ARE IN STOCK

MANY AT REDUCED PRICES !!!
SEND S.AE. FOR JLLUSTRATED LEAFLET
B.S.R. MONARCH TAS8 1
4-speed mixer Autochanger
with Crysial Pick-up

6.12.6

The  NEW COLLARO
MODEL RP594 4-speed
ginglle ¢ Re?ord Player,
udio Cartridgo £9 18,9

The COLLARO *“ (ONQUEST ” 4-speed Autochanger,
Studio Pick-up ............. e - £7.10.0
The latest COLLARO * CONTINENTAL " 4-speed
MIXER Autochanger Studio “O " Pick-up £8.10.0

The COLLARO 4-speed Single Record Player, Studid

Pick-up

THE NEW B.S.R. Model UA12 s in Stock. A4 SPEED *
MIXER AUTOCHANGER ... .. £8.7.6

UA12 also available incorporating the B.S.R. STEREO

Pick-up, plays L.P. and 78 Records ........... £10.10.0
B.S.R. MODEL TU9 4-speed_Single Record Player,
complete with separate Crystal Pick-up .. £ 0

GARRARD! MODEL -TA/MK. 11 4 Speed Player fitted
high output Crystal Pick-Up ... y y

GARRARD MODEL RC/121/4. Autochanger 4 . 5.
High Output. Crystal Pick-U; s ...5158e3d3

Carriage and Insurance on each above, 5/- extra.

“Hi-Fi’’ LOUDSPEAKERS

WE HAVE IN STOCK A COMPLETE RANGE BY
GOODMANS—WHARFDALE—W.B.
And will ‘be pleased to send You Illustrated and Priced
Leaflets. Recommended Types are :
GOODMANS ‘* AXIOM 300 *' The Best 12in. Seller.
16 ohms V/Coll . o
- £6.12.0

GOODMANS “ AXLETTE" 8in, 3 or 15 ochms
W.B.‘ STENTORIAN " H.F. 816. 8in 3 or 15
W.B - i £6.10.6

£7.123
‘ STENTORIAN * H.F.1214. 12in. 150hms. £9.15.6
WHARFDALE “ SUPER 8 FS/Al". 8 in. £6.19.11

3 or 15 ohms... .
Oin.  £7.13.3

W.B.
ohms
W.B. ¢

3 or 15 ohms. Voice Coil

WHARFDALE * W12/Fs "

Voice Coll ... £10.5.0
WHARFDALE ““'SUPER 12,

15 ohms. Voice Coll ......... . £17.10.0
LOUDSPEAKER _ENCLOSU ER UNITS,

T
CROSSOVER UNITS are also available.

HOME CONSTRUCTOR

RANGE OF *EASY TO ASSEMBLE” PREFARRI-
('AT”‘ CARINETS. Designed by the W.B. “ STENTOR-
IAN * COMPANY for ‘' Hi-Fi" Loudspeaker systems or
to acrommodate high-quality equipment. The acoustic-
ally designed Bass Reflex Cabinets containing the very
successful ** Stentorian ' Speakers give really first-class
reproduction and are well recommended. Models are also
available to accommodate high-quality Amplifiers, Pre-
amplifiers, Tuning Units, Record Players, etc. All models
are very easily assembled. in fact. only a screwdriver is
required. Fully illustrated leaflets are available, includ-
ing complete specifications of the various STENTORIAN
LOUDSPEAKERS.
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BENTLEY ACOUSTIC CORPORATION LTD.

THE VALVE SPECIALISTS. 38 CHALCOT ROAD, LONDON, N.W.I. Telephone : PRIMROSE 9090

EXPRESS POSTAL SERVICE ! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. FOR ONLY 2/6 EXTRA TELE-
PHONE FOR THAT URGENT ORDER TO BE DESPATCHED IMMEDIATELY BY OUR SPECIAL C.O.D.SERVICE.

ANY ORDER INSURED AGAINST DAMAGE IN TRANSIT FFOR ONLY 6. ENTRA.
0B2 17/6 6C8 12/6|6X4 6/6 19BG6G 9002 5/6|DL96 9/-EL34 15/- KTZ63 10/6 QSISO/IS |jucLse2 11/6

024 6/-16C9  12/6 6XSGT  6/- 23/3 AC/PEN DM70  7/6 EL38  26/6 L63 &/ 10/6 UCL83 19/3
1A3 3/-6Cl0 10/6/ 6/30L2 10/-{19H1  10/-| S-pin 23/3(EAS0  2/-|EL4I 9/- LN152 10/6/RI2 9/6/UF4l  9/-
1AS /- 6CD6G 36/6TA 12/6/20D1  15/3| 7-pin 15/-|EABCB0 9/-/EL42 13/11 LN309 11/6 RI8 14-lUF42  12/6
IA7  21/11 6CH5 12/6 786 21/3/120F2  26/6 AC2PEN  |EAC91 7/6|EL8I  12/6 MH4(C) 7/-R19  19/11/UF80  10/6
\C5.  12/6 6D3  19/11|7B7 8/6(20L1  26/6| 23/3|EAF42  9/6 EL84  8/6 MHL4  7/6/SD6  12/-/UF85  10/6
ID6  10/66D6 6/6/7C5 8/-|20P1  26/6 AC2PEN/ |EB34  2/6 EL85 13/11 MHLD6 12/6SP4(7) 15/-UF86 17/1}
IH5GT 11/-/6E5  12/6 7C6 8/-|20P3  23/3| DD 26/6 EB41  8/6|EL9I 5/-/ML4  12/6/SP4I 3/6/UF83 9/~
L4 6/~ |6F1 26/6 7D8  23/3 20p5 2373 AC4PEN  |EB91  5/6|EL95  10/6 MUI4  9/-SP42  12/6/UL4l 9/
ILDS  5/-16F6G  T/-|7THT 10| 26/6 [EBC3  23/3|EM34  10/- MX40 15/-SP6I 3/6|UL44  26/6
ILN5  5/- 6F6GTM 8/- 7TR7 12/625L6GT |0/- ACSPEN_ |EBC33  7/-|EM7I 23/3 N37  19/11)SU25  26/6/ULd6 146
INSGT 11/-|6F8 12/6/757  10/6/125U4 16 23/3|EBC41 8/6 EMB0  9/6 N78  19/11 SU6l  9/6/UL84  8/6
IRS 7/6 6F11  17/37v7 8/6(25Y5 I0/6 ACG6PEN 7/6 EBC81  8/- EMB!  9/6 NI08 19/11 T4l 23/3UM4  17)3
154 9/-16FI2  5/6|7Y4 8/-125Y5G  10/- AC/SG 23/3 EBF80 10/-|[EM84 10/6 N308 20/7 TDD4 24/T|URIC  9/-
155 7/6/6F13 1176724  18/7/2524G  9/6|AC/TP 33/2|EBF83 13/I1 EN3I  37/- N339 29/10TH4B 15/-UUs 19/1]
1T4 6/- 6Fl4  26/6/8D2 3/6/25Z5 10/6/AC/VP| I5/- [EBF8  9/6 EYS!  9/6 P61 3/6|TH41 - 26/6 VU7 16/7
jus  10/-6FI5S  15/3/8D3 5/6/25Z6G_10/- AC/VP223/3|EBL2| 23/3|EYE3 16/7/PABC80  'TH233 33/2UU8  26/6
2A7  10/8 6Fl6  9/6|9BW6 |5/3[2526GT ATP4 /- |EBL3I 23/3/EY84  14/-| 13/11/TH2321 20/-UU9  7/6
2P 26/6(6FI17  12/6/9D2 16/7/AZ1  18/7|EC52  5/6/EY86  10/- PCC84 8/-TP22  15/-UYIN 18/7
2X2 4/6/6F32  10/6 10CL |2/-127su 19/11|{AZ31  10/-|EC54  6/- EZ35  6/- PCCBS 9/6|TP25  19/6/UY2l 16/6
3A4 7/-16F33  7/6/10C2  26/6/28D7  7/- AZ4! 13/11 EC70 12/6 EZ40  7/6 PCC8823/11 TP2620 332 UY4l  7/6
3A5  10/6 6G6 6/6 10D2  12/-30C1  8/-'B36  24/7 EC92 I3/3|EZ4l  7/6 PCC8Y 14 /- TY86F 13/3UY85  7/=
387 12/6|6H6GTG 3/- IOFI  17/6|30F5 7/-\BL63  7/6|ECC32 10/6|EZ80  7/-|PCF80  8/-|U12/14 12/-/VMS4E 23/3
3D6 /- |6H6GTM 3/6({10F9  10/6|30FLI  10/-|C) 12/6|ECC33 8/6/EZ81 7/-/PCF82 11761016 12/-vP2(7) 12/6
3Q4 7/6/6)5G 5/-|10LD3  8/6|30LI 8/-|CIC  12/6|ECC34 24/7/FC2A 24/7 PCL82 12/6|U18/20 9/ /VP4(7) 15/-
3Q5GT  9/6/6)5GTG §/6 10LD!I |30P12  8/-/CBL1 126/6 ECC35 8/6 FC4 15/-|PCL83 11/6/U22 8/-(VP2B  14/6
354 7/6 6)5GTM 6/ 15/11(30P16  8/-|CBL31 23/3|ECC40 23/3 FCI3  26/6 PCL84 12/6/U24 29/10/VP4B 233
3v4 7/6 6)6 /6 10P13  15/6/30PL1 11/6/CCH35 23/3|ECC8I 8/- FCI3C 26/6 PEN4DD  U25  13/6/VPI3C 7/
5R4GY 17/6(6]7G 6/-(10PI4 19/331 7/6/CK506 6/6 ECC82 7/6 FW4/500 26/6/U26  10/-VP23  6/6
SU4G  8/6 6[7GT 10/6/11D3 24/7 33A/|58M CL33 19/3|ECC83 8/- 9/-|PEN25 19/11/U31 9/6/lVP4l  6/6
5V4G  11/-|6K6GT 8/-|12A6  6/6 I-|CV63 10/6[ECCB4 9/6 FW4/800  PEN36C u33 26/6‘VR75 30

5X4G  12/6 6K7G  S/-|12AC6 |5'3|35/5| |1/6 Cv271 10/6/ECC85 8/6 9/~ 10/6|U35 17/6
5Y3G  8/- 6KIGT 6/-(I12AD6 17/3[35A5 21/3|Cv428 30/-|ECC91 §/6/GZ30 10/6/PEN4ODD |U37  26/6/VRI0S/30

SY3GT 7/6 6K8G  8/-|12AE6 13/11(35SL6GT 9/6|CYl  18/7/ECF80 11/6|GZ32 12/ 25/-|U43 9/6 9/=
5Y4  12/6 6K8GTG 12AH7  8/-135W4  7/6/CY31 16/7ECF82 10/6|GZ34 14/-|PEN44 26/6/U45 9/6/VR150/30

523  12/6 12/6|12AH8 12/6/3523  10/6|DI 3/-lECH3 26/6|H30 5/-|PEN45 19/6/US0 8/- 9/«
574G 10/6/6K25 19/11|12AT6 7/6|3SZ4 6/6|DI5  10/6/ECH2I 23/3|H63 I2/6IPEN4SDD us2 8/6/VT6IA 5/
5Z4GT 12/6 6L1  23/3(12AT7  8/-[35Z5GT 9/-|D63 5/-{ECH35 9/6|HABC8 26/6/US4  19/41|VT50l 5/
6A7  26/6|6L6G  9/6|12AUs 23/3(4IMTL _8/-| D77 5/6|ECH42 10/6 13/6 PEN46  7/6|{U76 6/6/wWeiM 26/6
6A8  10/-|6L6M  12/6|12AU7  7/6[42 23/3|DAC32 I11/-{ECH8I 9/ HL23 10/6 PEN383 23/3|U78 8/6/W76 /6
6AB7  8/- 6L7GT 12/6/12AVe 12/7]43 12/6|DAF9!  7/6|ECHS3 13/11|HL23DD |PEN453DD U107  16/7/W8IM 6/
6AB8 10/6 6L18 13- I12AX7 8/-[50CS 12/6 DAF96 9/-|ECL8O 10/6| 17/3 332U191  16/7/w107 15/3
6ACT  6/6/6L19  23/3|12BA6  8/-|50CD6G_ [DD41 I3/1H{ECL82 10/6|HL4I 12/6|PEN/DD__ U201 16/7|W729 18/7
6AGS %jb\GLD} a(a 12BE6  10/- 36/6|DF33  11/-|ECL83 19/3 HL4IDD 4020  33/2(U251  14/-X24M 24/7
6AKS /- 6LD20 15/11{12BH7 21/3/50L6éGT 9/6|DF66  15/-|EF9  23/3] 19/3/PL33  19/3]U281 19/11 X31  26/6
6AL5  5/6 6N7 8/-112E1  30/-/53KU 19/11/DF70  15/-{EF22  14/-|HL42DD  |PL36  14/- U282  22/7/X4I 15/«
6AM6  5/6|6P1 19/3/12)5GT  4/6|72 4/6|DF91  6/-{EF36 6/~ 19/3{PL3B  26/6, U301 23 X42 15/
6AQS  B/6 6P25  12/6/12j7GT 10/6/75 24/7|DF96  9/-|EF37A  8/-|HN309 24/7|PL8I  12/6/U329  14/- X61(C) 12/6
6AT6  B8/6/6P28  26/6|12K5 17/11|77 8/-|DF97  9/-{EF39  §/6|HVR2 20/-/PL82  §/-U339 167 X6IM 266
6AU6 10/6 6Q7G  8/-[12KTGT 6/6|78 8/6 | DH30 15/6/EF40  15/-|HVR2A 6/ (PLes 9/-U403 167/ X63 10/«
6AV6 127 6Q7GT 11/-[12K8GT 14/-(80 9/- DH63  8/-|EF4 9/6{KF3S 6|PLB4 12/8/U404  8/6/Xe5 12/
687  10/6/6R7G  10/-|12Q7GT 6/683 15/-|DH63(Mer) |EF42  11/6|KK32 2|,||IPL820 18/7/US01 29/10/X66  12/6
€B8G  4/6 6SATGT B8/6[12SA7  8/6/83V_ 12/6 17/6 [EFSO(A)  7/-|KL35  8/6/PM2B  12/6|U4020 16/T|X76M 14/
6BBGT  §/-'65C7 _ 10/6/12SC7  8/6|85A2  15/-|DH76 /6 EFSO(E) /- KLL32 2477 7|PMIZ  6/6 UABC80 9/-'X78 213
6BAG  7/6 65G7GT 8/-|125G7 8/6|15082 15/-|DH77  8/6 EF54 KT2 s/-[PMI2M  6/6 UAF42  9/6|X79  21/3
6BE6  7/6 6SH7GT 8/-125H7 8/6/I85BT 33/2|DHI0I 28/6 EF73  10/6|KT33C 10/- PM24M 21/3|UB4! ~ [2/-1X101 332
6BG6G 23/3 |6S]7GT_ 8/-|125]7  8/6|18SBTA 33/2/ DH107 13/11|EF80 7/-|KT36 29/10/PX4  10/6/UBC4l 8/6/X109 17/3
¢BH6  9/-|6SK7GT 8/- .I2$K7 8/61304 10/6 DK32 21/11 |EF8S 7)-|KT41  26/6|PX25 §9/8/UBC8! 11/4XD(1.5) 6/6
6Bj6  7/6 65L7GT 8/- 125Q7 12/6|305 10/6|DK40 . 21/3|EFB6  12/6 KT44 15-/PY3]  16/7|UBFB0  9/-IXFG| 18/

6BQ7A 15/- 6SN7GT 6/6|125R7  8/6 |402Pen/A IDK9I 7/6 EF89 9/-1KT61  12/6 PY32 |7‘ UBF89 9/6 XFY34 17/6

6BR7  23/3|65Q7GT 9/-{12Y4 10/6 23/3|DK92  10/6 EFS1  5/6|KT63  7/- PY8O /6|UBL21 23/3/ X H(1.5) 6/6
6BW6 10/6/65S7GT 8/-114B6  19/3(807 7/6 DK 96 -‘EF92 S/6|KT66  15/-|PYBI  9/- UCC84 14/7 XSG(I 9,
6BW7  7/- 6UAGT 12/6|14H7 23/3/956 3/-DL33  9/6|EFS7  13/3|KT88 22/6|PYB2  7/-|UCC85 9/~

6BX6  7)- 6USG  7/6|1457 27/i0|1821  16/7|DLé6 15/- [EF98  13/3/KTWe! 8/-|PY83  9/6/UCF80 16/7/Y63 ,s
6C4 7-16U7C  8/6|ISDI 26/6(5763  12/6|DL68  15/-[EK32  B/6|KTwe2 8/-|PZ30 19/11/UCH2I 23/3Z63  10/€
6CSG  6/6/6V6G__ T/-[18 23/3(7193 5/-|DL92  7/6|EL32  5/6|KTWeé3 8/-{QP2I  7/-'UCH42 9/6/Z66 20/-

6Cé 6/6 6V6GTG 8/-]19AQS 10/6|747S 7/6 | DL94 7/6EL33 12/6|KTZ41 8/- QP25  15/-/UCH81 9/6.Z77 5/6

FULL RANGE OF TRANSISTORS A\ID GERMANIUM DIODES IN STOCK. TFCH\ICAL DATA AND PRICES FREE ON
RECEIPT OF SELF ADDRESSEDIENVELOPE.

NEW METAL RECT‘F'ERS—FULLY GUARANTEED Technical leaflet on Metal Rectifiers free on receipt of S.A.E.

DRM-18 §5/4 [ RM-1 7/- | WX3 3/6 14A100 1/- I4RA 1-2-8-2 17/6 | I6RE 2-1-8-1 8/6
DRM-28 16/2 | RM-2 9/- | WX4 3/6 14A124 28/- | 14RA 1-2-8-3 21/~ [ 18RA 1-1-8-1 4/6
DRM-38 23/3 | RM-3 9/6 | WX6 3/6  14A163 38/-| 14RA 2-1-16-1 21/~ | IBRA |-l-l6-1  6/6
LW7 28/- | RM-4 16/- | 14AB6 17/6 14B130 35/-| I6RC I-1-16-1  8/6 | [BRA [-2-8-1 11/=
RM-0 7/81 | RM-5 19/6 | 14A97 25/- 148261 Ei/6  16RD 2-2-8-1 i2/- | IBRD 2-2-8-1 15/«
VOLUME CONTROLS Standard Can ELECTROLYTIC CONDENSERS Wire-ended Tubular

All with long spindle and! x 8 x 8 mifd., 400 v. 3/6100 x 400 mfd., 275 v. I2/6[32 mfd., 350 v. 2/6/ 8 x 8 mfd., 450 v. 3/~
double-pole switch, 4/6 each.|32 x 32 mfd., 450 v. 5/9/100 mid., T 2/6 mfd., 450 v 1/916 x 16_mfd., 450 v. 4/—
10K, 25K, 50K, 100K,/64 x 120 mfd., 350 v. 8/3/200 mfd., 275 v. 3/6| I6 mid.,, 450 v. 2/932 x 32 mid,, 350 v. 4/~
3 meg. } meg. | meg. 2 meg. 60 x 250 mfd,, 275 v. 9/6; 100 x 200 mfd., 275 v. 9/6.32 mid., 450 v. 3/9/ 8 x 16 mfd., 450 v. 3/9
1 WITH ()Rl)LR OR C.0.D. ONLY, P()ST/P \(‘I\I\G f'llARGF‘-_\ 6d. PLR ITEM : C.0.D. 2/8

LVE LLY U/\RANTEI“" AND

ISS : S
E ERS VALUE £3 UPWARDS POST FREE. ALL VA (BOXED, ‘FUL:

SPECIALLY SELECTED FROM THE WORLD'S FINEST \IAI\UFACTVRER 3 Pl ‘RSONAL SHOPPERS WELCOME ¥FROM
830 10 5.30, SATURDAYS 1 p.m. CATALOGUE OF OVER 1,00 IFFERENT VALVES, WITH FULL TERMS OF
BUSINESS PRICE 6d. PLEASE ENQUIRE FOR ANY ITEM NOT leThD WITH S.A.E.
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EASY AS A.B.C. TO BUILD

37,6 Can Be Bullt

The new, exciting De
Luxe “Gold Star’ Poc-

for 47/8. Build
ket Radio in beautiful t!

his excep-

moulded plastic case— tionally sen-
‘This model is a highly sensitive, self- sitlve high
contained set covering all medium efficiency per-
waves. Uses modern miniature sonal  phone
“ button-base " valve and specially radio. Uses i
designed high efficiency coil. Excep- unique assem-
tionally easy to build from our step- bly system £
by-sten plans—the case is supplied anq can be q
ready drilled! Size of radio only 4iin.x built by any- =z |
$in. x40 ' | gur engineers have designed a novel Wrist- | One Wlth%‘.‘" i i e
—and bat-| watch Radio using latest Transistor Tech- | Out any radio
teries fit| nigues,  Size only Iiin, x tin. x 4in. ! ! i— | knowledge whatever in 45
inside. ~We | - peather-weight "—yet’ gives clear, crisp, | Minutes. Handscme black-
can  supbly | personal-phone reception over all medium | crackle steel case with
all parts i~ | waves. Tiny battery inside lasts months— | Specially “made black and

gold dial with stations printed. Size of radio
only 64in, x 5in. x 3in. Covers all medium
and long waves. H.T. consumption only 1 to
1.5 mA. Ideal for Bedroom, Garden, Holiday,
etc. UILD THE *‘ SKY-ROMA ' NOW !

cluding case,
detachable
aerial, 1n-
struction
book. wire,
screws. ete..
foronly 37:6.
plus 2 6 Post
and Pack-

ing. C.0.D.
(Parts sold separately.

costs 5d. No Snags, anyone can build it in an
hour or two using our pictorial step-by-step
simple plans. All parts supplied (inciuding
case and strap) for only 29/6 (add 2/6 Post, etc.).
C.0.D. 2/- extra. (All parts sold separately,
priced parts list 1/6.) Send Now !

Total building cost—everything down to
the last nut and bolt. 47/8 (Postage, etc..
2/-)—with full set of clear. easy-to-follow
plans. (Parts sold separately. Priced parts
list and plans 1/8.) C.0.D. 2/- extra.

2.
priced pavts list 1/8.)

extra.

THINS TRA
s Tases o g
The sensational * Silvertone * model | A | Onlv 29/6,

contained minia-
valve pocket radio
* rockbottom ' building | X 4

This amazing “ Tiny-Tim "
model—no larger than a match-
box—costs nothing to r'un—everfl g

]

Scout A .
stage transistor set. size only 3in. x 3}in.
in. Covers all medium waves and

highly compact sel
ture '* button-base *
at absolute

15/-

st ! C s all i works entirely off tiny * penlight'' | No batteries! No Valves !
3"2?\ the \?cY:‘;gm%est.“c.‘iercTﬁg;ungri:gygs battery which costs 6d. and fits inside | electricity ! Will never run down or burn out.
in stations from all over Kurope—with- | case. All parts tested before despatch. | Uses the latest TRANSISTOR TYPE GER-

out fuss. Easy as A.B.C. to assemble,
using our step-by-step instruction man-
ual. Size only 4iin. x 2iin. x 1!in.—a
fascinating little pocket radio. We can
supply all the parts including beautiful
two-tone case, detachable aerial.
instruction book. screws, wire, etc..
only 286 ' plus 2/- post and packing).

for
C.0.D. 2/- extra. (Parts sold separately,
priced parts list. 1/9.)

Anyone

e 39
build

this

beautirul precision
Pocket Radio in an
hour or two. No
knowledge whatever
needed. Our simple
pictorial plans take
you step-by-step !

Remarkably sensitive
. —covers _all medium
waves, inc. Luxembourg, Home, Light.
Size only 2in. x 3in. x 5jin.—Not a Toy !

But a Real, Personal-phone. Valv
Radio With Detachable Aerial ! IDEAL
FOR BEDROOM. GARDEN, etc. We

supply ALL parts necessary, together
with plans, etc., for the special price of
38/6, plus 2/6 post and packing. (C.0.D,
2 - extra.) BUILD YOURS NOW ! (All
parts sold separately. priced parts list
1/9.) Send Today ! Money

\ refunded 1t parts re-
turned intact within 7

3 ays

Can be built for 29/6. plus 2'- Post and
Packing. INCLUDING CASE, TRAN-

OR, STEP-BY-STEP PLANS
FOR ABSOLUTE BEGINNERS, nuts,
bolts. etc. (C.0.D. 2/- extra.) Parts sold

MANIUM DIODE, receives local stations any-
where—without extra aerial. Clear, Crisp Tone.
No snags, anyone can build it within an hour
using our step-by-step instruction book, etc..
for only 15/~, plus 2/~ Post and Packing (C.0.D.

separately. priced parts list
1/6. VERY SIMPLE TO BU

and plans,
ILD.

2/- extrak
list 1/9.)

(Parts sold separately, priced parts

Choice
walnut
cablnet
bakelite.

of beautiful

veneered I o 6
or ivory
This is the
lowest pos-
sible  price
consistent
with high
quality. No
radio know-
ledge what-
ever needed
- . . can be
built by anyone in 2-3 hours, using our
very simple, easy-to-follow diagrams,
The terrific new circuit of the ‘' Qcean-
Hopper " covers all medium and long
waves, has razor-edge selectivity and
exceptionally good tone. Price also
includes ready drilled and punched
chassis, set of simple-to-follow plans—
in fact everything ! Parts tested
before despatch ! Uses standard octal-
base valves. (Low running costs—
approximately 18 watts.) Size 12in. x
6in. x 5in. Build this long-range power-

| COST .. ETC,
£5/7/6. (Post and PacKing 3/6.) Partg
sold separately. Priced parts list ang

plans. 1/9. C.0.D. 2/- extra.

G M
VEST-POCKET
TWO TRANSIS-

TOR RADIO
which gives a
superb perfor-
mance and is
highly sensi-

tive. Weight
under 7 ozs.—yet it is a THREE-STAGE
receiver covering all medium waves. work-

ing entirely off a ‘‘penlight " battery.
Every part tested before despatch !
SPECIAL, STEP-BY-STEP PLANS FOR

ABSOLUTE BEGINNERS. Total building
cost including case, transistors, etc.—
everything down to the last nut and bolt—
ONLY 45/~ with plans.

Postage, etc.. 2/~ (C.0.D. 2/- extra.) (Parts
sold separately. Priced parts list and plans
1/6.) RUSH YOUR ORDER TODAY

valves stoeked.

Orders receive prompt attention. Che
Supplers to Schools, Universities.
Regret no C.0.D. abroad.

210, Church Road, Hove,

Sussex

qiees accepted. Cash on delivery 2/- exira. Please
Government and Research Establishments. Complete range of components and

print name and address in block letters,
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JASON FM TUNER

There are no less than four
different Jason FM Tuner Kits
now available to ths Home Cons-
tructor. Brief detafls are given
here and individual lists on any are
available free.

MOST IMPORTANT. We take
great pains to see that the kits we
supply are absolutely complete in
5 every detail and also that all components

supplied are entirely suitable in
every way. This accounts for
differences in price you may
notice between our prices and
those of some of our com-
petitors. THIS SHOULD BE
BORNE IN MIND WHEN COM-
PARING PRICES. )
Hire Purchase Terms available. FMT2 &3 -~
STANDARD TUNERS

STANDARD TUNER. FMT1. The very popular tuner which
{s supplied with a chassis assembly fitted with a gold hammer
finish front panel and glass dial. Employs four EF9l valves.
External power supply is required. Complete kit £6.19.6
Power pack Kit. -,

STANDARD TUNER IN SHELF MOUNTING CASE.
FMT2. This is a new version of the above tuner. The circuit
has been brought up to date and is buflt into the very attrac-
tive shelf mounting case of the new Fringe Tuner mentioned
below. The circuit uses four EF80 valves and the power supply
can be built Into the case il desired. Complete Kit £7.17.8
v‘vllt:hlout power sup components. £9.16.0. with power supply.

1E

FMTI1

ply

tCURY SWITCHED TUNER. This is a tuner In
chassis form which has a three position switch for the three
BBC programmes. Uses one ECF80 and four EF80 valves.
External power supply is required. Complete Kit £9.19.0.
Power Pack Kit 39/-.

FRINGE TUNERS
NEW FRINGE TUNER IN SHELF MOUNTING CASE.
FMT3. This 1s an entirely new Fringe Tuner and is supplled
complete with a very attractive green shelfl mounting case
with Perspex dial. The tuner is fitted with variable AFC.
Internal power supply if desired. Valves used are one ECC81
and five EF80. Complete Kit £9.19.6 without power supply
components. £11.18.0 with power supply.
INSTRUCTION MANUALS

All our kits include the appropriate imstruction manual.
Alt available separately as follows:—
Manual coverinz both Standsrd Tuners and the new Fringe
Area model, 2/10; ‘' Mercury,” 2/3;
All post free.

NEW ILLUSTRATED LISTS

New illustrated lists are available on all the following. Any
will be sent free upon request.

GRAMOPIIONE EQUIPMENT. Details of many types of
Auto Changers, Single Record Players and Transcription Units
including all the latest models. Many at special prices.
TEST GEAR. Test meters. Signal Generators, etc., by AVO,
Jason. Pullin and Taylor.

LOUDSPEAKERS.  Full details of Goodmans, Whiteley,
Wharfdale and Elac types,

TAPE DECKS. All popular makes with a special offer.
RECORDING TAPES. A very wide range of all tapes and
accessories.

—MULLARD TAPE PRE-AMPLIFIER—]

This unit is intended for use with an existing amplifier and
provides all the circuits necessary for tape recording and play-
back. Instruction manual, giving full constructional inform-
ation is available price. 2/10, post free.

COMPLETE KIT containing every item required down to the
last nut and bolt. First-ciass {tems only Included. £14.7.0.
H.P. Deposit £2.17.0 and six monthly payments of £2.2.6.
Kit less valves, £10.19.6. H.P. Deposit. £1.19.6 and six pay-
ments of £1.13.4. Power Unit kit, £3.19.6.

AMPLIFIER KITS

We carry in stock all the items needed for the following ampli-

flers. Fully detailed lists are available.
MULLARD 3-3 and 510 Amplifiers.
Two- and Three-valve Pre-Amplifiers.
Four Channel Mixer Unit.
G.E.C, 912 Plus Amplifier.
JASON. Juplter and JSA2 Stereo Amplifiers.

Publications glving full details of the above are available as

follows : Mullard * Circuits for Audio Amplifiers,” 9/4 ;
G,Et.c. 912, 4/6 . Jason Jupiter. 2/10 ; Jason JSAZ 2/4, All
post free.

TRANSISTORISE YOUR CRYSTAL SET

A kit to construct a single transistor amplifier for any Crystal
Set. Increases the volume many times. No soldering required
and full instructions supplied. Complete kit with brand new
Transistor, 21/8. Post free.

———LATEST AVO TEST METERS

AVOMETER MODEL 8. The
finest multi-range meter avail-
able. 20.000 ohms per volt on D.C.
ranges. Eight D.C. Voltage
ranges 2.5 v. to 2,500 V. Seven
D.C. current ranges 50 micro-
amps. to. 10 amps. Seven A.C.
Voltage ranges 2.5 v. to 2,500 v.
Four current ranges 100 mA. to
10amps. Three resistance ranges.
Fully detailed leaflet_avallable.
Price £23.10.0. . P, Deposit
£4.14.0 and 12 monthly payments
of £1.14.8. Price with leather
carrving case. 7.8.0. H.P.
Deposit £5.8.0 and 12 payments
of £2.0.4.
Other AVO Meters available
include the Model 7. £19.10.0.
.P. Deposit £3.18.0 and 12
payments of £1.8.8 and the Multiminor price £9.10.0. H.P.

Deposit £1.18.0 and 12 monthly payments of 14'4.

TRANSISTORS-

All at the new reduced prices.
AUDIO. B.T.H. Red Spot. 7/6. G.E.C. Yellow/Green. 7/6.
BRIMAR. TSl. §5-. TS2 21/~ TS3. 13/6.
EDISWAN. XB102, 10/-.
MULLARD. OC70, 14/-. OC7l, 14/-.
GOLDTOP, V10/15A, 15/-.
AUDIO OUTPUT. Matched Pairs. Mullard OC72, 24-
Ediswan XC101, 32/-.
R.F, G.E.C._Yellow/Red, 15/-. GOLDTOP V6/R2, 24/-.
EDISWAN. XAl0l, 23/-. XA102, 26/-. XAl03, 15/-. XA104, 18/-.
MULLARD. OC44, 26/-. OC45. 23/~

All transistors post free.

—OUTPUT TRANSFORMERS

We can supply a wide range of High Quality Output Trans-
formers and full details are glven below. All are fitted with
sectionalised secondaries and can be connected for either 3 or 15
ohm Speakers.
PARTRIDGE
P3591A. Ultra Linear.

Push Pull EL84. 20% Taps. 7.000

P5202. Ultra Linear. Push Pul 43% Taps. 7.000-
9.000 oad. Suitable for the Muliard 510. 85/-.
P5203. Push Pu e, Taps. 5.000-

. 43% Taps.
P4131. Push Pull Ultra Linear ELS4.
load. Specified for the Mullard 510. 60/-.
P3667. Push Pull EL84. 8,000 ohm primary tapped at 6.000
ohms. Specified for the Mullard 510. 52/6.
GILSON
Wi A. Push Pull EL84. Load 8.000 ohms. Specified for the
Mullard 510. 50'8.
WO0696B. Push Pull EL84. Load 6,000 ohms. Specified for the
Mullard 510. 50'6. !
W0710. Push Pull Ultra Linear EL84. Load 7.000 ohms. 20%
Taps, Specified for the G.E.C. 912. 55 8.

Pull Ultra Linear EL84. Load 8,000 ohms.

Load 8,000 ohms. 43¢

Taps. Specified for the Mullard 510. 62/6.

ELSTONE

OT/ML. Push Pull Ultra Linear EL84. 8,000 ohm load. 43%
Taps. 45/--

o'r'/)a. Single EL84. 5,000 ohm load. Specified for Mullard
3-3, 25/-. .

PARMFEKO

P2641. Single EL84.
the Mullard 3-3, 27/-.

Specified for the Mullard 510. 98/8.
43% Taps. 8,000 ohm

Load 5.000 ohms. Potted. Specified for

WATES RADIO Gk LTED.
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We offer a really efficient Mail Order Service on all jtems stocked. All cash orders
are dealt with on the day of receipt. Hire Purchase orders are subject to slight
delay but this is kept to the absolute minimum.

® ATTRACTIVE PRICE. o 12
12in. MW31/74. 14in. MW36/24. MW36/44. AW36/20
All £8.19.6. Hire Purchase Deposit £1.15.6 and 12 monthly

payments of 13/8.
ALL OTHER TUBES can he supplied at list prices.
H.P. available.

MULLARD LUMENAR CATHODE RAY TUBES

NTHS'%CUARANTEE )

Many recently reduced.
ALL SENT CARRIAGE AND INSURANCE FREE

AILABLE ON HIRE PURCHASE

. 17in. MW4’3/69 MW43/80.  AW43/80. All £10.7.6.
Hire Purchase Deposit £2.1.6 and 12 momhlv
payments of 15/6.

Send for free llst or ask for quotation.

AMPLIFIER BARGAINS

LEAK TL/12 PLUS AND VARISLOPE I _PRE-AMP.

Very slightly used. Fully guaranteed.by us. List Price £34.13.0.

OUR PRICE £34.19.8.

LEAK POINT ONE PLUS PRE-AMP, Brand new in maker's

carton. List £1 R PRICE £10.

QUAD MAIN AMPLIFIER WITIE P MPLIFILR.

gggradonew in maker's cartons. List £42.0.0. OUR PRICE
Any can be supplied on

Oniy one each of.the above available.
H.P. Terms.

LOUDSPEAKERS

Hire Purchase

GOODVIANS Cash Price Deposit Mthlv Pmts.
New Axiom 110107 ... £5. 0.0 £1.10.0 of £1.6.8
New Axiom 11210° ... £8.10.0  £1.14. 6 of £1.6.0
Axiom 300127 ... ... £11. 5.9 12 of 16.8
Axiom 40012° .. ... £16. 1.0 12 of £1.3.7
.12.0 68 of £1.1.0
. 4.0 6 of £1.0.0
.19.0 =
£7.12.3 6 of £1.3.8
£4.15.0 3 of £1.5.0
£6.10.6 6 of £1.0.8
£10.16.8 12 of 16.1
. 3.9 6 of £1.0.0
110 Tweeter . 4.0 3 of £1.3.4
1359 Cone T’ weeter 13.3 —
Crossover € X3000 .10.0 =
Crossover CX1500 .18.3

Other Goodmans and \\hiteley Speakers available, also full
ranze of Wharfedale.

CRYSTAL DIODES
Brimar. GD GD4, GD5, GD6, GD8, 7/6,
G.F.C. 'GEX34, GEX35. 4-. Surplus type. 1/3.
Mullard. OATQ 0A8l1, 4 -,

GRAMOPHONE EQUIPMENT

ALL LATEST MODELS Hire Purchase
Cash Price Deposit Mthly. Pmts.
RECORD CHHANGERS

COLLARD Conquest

(Studio O PU) £7.19. 6 £1.12. 0 6of £1. 4.7
GARK! \I{l) RC121

(GC8 £9.19. 8 £1.19. 6 120f 15/~
G. \RRARD resg’

(GC8 PU) £16. 8. 0 £3. 8. 0 120f £1. 4.0
G, \RRARD RrRC9s

(GC8 ... £18.12. 8 £3.15. 8 120f £1, 7.3
B.S.IR. UAS Monarch

TC8 PU) £7.5.0 £1. 9.0 60f£l. 2.8
BsSRR UA1° Monarc¢h

(TC8 P £9.19. 6 £1.19. 6 120f 15/-
BSIR UA12 Monarch i

(TC8S Stereo PU) £10.17. 6 £2. 3. 68 120f 16/2

SINGLE RECORD PLAYERS

GARRARDTA(GCBPU) £8.10. 0 £1.14. 0 120f 13/-
BSR TU9 (TC8 PU) ... £4.10. 0 £1. 5. 0 3of £1. 5.0
COLLARO RY584

©, Por TPUY .. £8.18.11 £1.15.11 120of 13/7
COLLARO RI’"594
. r?. :’ or TPU) .. £9.18. 9 £1.18. 9 120f 15/~
SNEE.

(Acos Sterco P.U.) £6.15. 0 £1.7.0 120f 10/8

TRANSCRIPTION UNITS
COLLARO 4’1‘/200
(TX88 PU) . ... £18.13. 0 £3.15. 0
COLLARO 4TR
£13.18. 3 £2.15. 3 120f £1. 0.5

Motor only
GARRARD 41
18. 9. 9 £3.15. 12 of £1.
M .nv of the above can he’ suoplled ‘for stereo workm°r See our

12 of £1. 7.4

RECORDING TAPE

DOUBLL PLAY
BASF, 300ft, (3in.), 14/— 600ft. (4in.), 25/~ ; 1,200ft. (5in.), 42/~ ;
1.6001t, (53in.), 5276 ; 2,400ft. (7in.), 77/8.
SCOTCIL B())\ 200 400ft. (3lin.). 17/-; 1.200ft. (5in.). 45/- ;

" 1,2001t. (5in.).

3 E In plastic container, 40'-.
2.4007¢. (7in.), 75, P
LONG PLAY
;S \\] 210ft)(3513) 9/~ ; 850ft. (5in.), 28,- ; 1,200ft. (5%in.), 35/-
S 99, 250ft. (31n) 9/6 . 8501t. (5in.) 28/-. In Fmicase,
1 ft. (5Yin.), 35/-. In Emicase. 37.68.  1.800ft. (7in.), 50/-.
In Emicase. 52/6. 2.400ft. (8:in.), 72/6.
430ft. (3iin.), 16/-,
GRUNDIG, 1200ft (53in.). 35/= : 1,8001t. (Tin.). 50/=
MSS,  225ft. (3in.). 8/6 ; 450ft. (4in) 14/6 £501t. (51n) 28/- ;
1.200ft. (5%in.). 35/= ; 1.800ft. (Tin.), 50/~ ; 2,400ft. (8lin.), 70/-.
l'llILll'\ 850tt. (5in.J. In plastic cont.ainer 28/- 1. 800ft (7m ).

N( (l’l(ll ROY 150. 3007t (3iin.). 9/6.. 900 ft. (5in.), 28/-:

1.275ft. (5%in.). 35/~ IPOOﬁ, (7in.), 50/
SPECIAL OFFER, 1,200tt. Standard Tape. Brand new.
Famous maker. Fully guaranteed. 25/-. Four for 95/-.

Full range of standard tape and accessories also stocked.
Send for list. All tape post iree.

STEREO PICK-UP CARTRIDGES

TE 1)(C284. For all Collaro Models to replace the
tridge. Turn-over for 78/LP/Stereo. £3.19.8.

.18, 'TC88, Will replace the TC8H or TC8M in any Monarch
Changer. Plays 78/LP Stereo records. £3.8.0.

——LATEST CABY TEST METERS

Now in stock. CABY SUPREME MULTI-RANGE METERS.
Made abroad. We can confidently recommend these meters
as being accurate, well made and very goOd value for money.

MODEL A-10. Sensitivity f e

2,000 ohms per volt A.C. and D.C.
Five oltage ranges 10-1.000
volts A.C. a Three D.C.
current ranges .5-250 ma. Two

reﬂlstance rangés. Size 5Hn, x (I
34n. x 1%in. Price. £4.17.8.
H.P. Deposit £1.7.86 and three
monthly payments of £1.8.8.
MODEL 8-20. Sensitivity
4,000 ohms per volt A.C. and D.C.
Voltage ranges—Five D.C. 10-
1,000 voIlts. Four A.C. 10-1.000
volts. Four D.C. current ranges.
-5-250 ma. Four resistance ranges.
Price £6.,10.0. H.P. Deposit
£2 and three monthly payments
of £1.13.4.

Titustrated leafiet givino full details
of both models free upon request.

1GC8 PU)
Gramophone Equipment List for details.

HIRE PURCHASE ’

H.P. Terms are available on any item. Repayments may be
spread over 3, 6 or 12 months. Details asfollows : Three months:

Deposit 6/-in the €. Service charge 5% but minimum charge 10/-,

Six and Twelve months: Deposit 4/- in the £. Service charge 10%,

but minimum charge 20/-.

Terms of Business.—Cash with order or C.0.D. Postage oxtra
under £3. We charge C.0.D. orders as follows. Up to £3. postage
and C.0.D. fee minimum 2/8. Over £3 and under £5. C.0.D. fee
only 1‘6. Over £5 no charge.

54 CHURCH STREET, WEYBRIDGE, SURREY.
POSTAL BUSINESS ONLY FROM THIS ADDRESS,

PLEASE NOTE :

Telephone : Weybridge 4556

www americanradiohistorv com
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FOR VALVES - TUBES AND COMPONENTS - BY RETURN POST SERVICE
|PCC8823/II!UF4I 9/- | 6AT6  8/6 | 7B8 &/~ | 10PI4 1973 | 12SL7  8/— | 30F5  10/6
PCC89 19/11 | UF42  17/3 [ 6AU6 10/6 | 7C5 8/~ | 12A6  6/6 | 12SN7GT 30FLI 10/
| PCFB0  9/6 | UF80. 13/11 | 6B8G 4/ 7C6 8/- | 12AT6 10/6 15/— | 30LI  19/11
PCF82 12/6 | UF85  9/- | 6BA6  7/6 |7D6  13/6 | 12AT7 7/6 | 125Q7 8/6 | 30L15 233
PCFB4 16/7 | UF86 17/11 | 6BE6  8/- | 7THT 9/- | 12AU6  8/- | 1457  17/- | 30P4 15/
PCLS2 12/- |UFB9  9/- | 6BG6G 23/3 | 7Q7 9/- | 12aU7 8/~ | I5D2  7/9 | 30P12 12/
PCL83 14/6 | UL4l 10/- | 6BH6  9/-| 757 9/6 | 12AX7 8/— | I9AQ5 9/9 | 30PI6  9/6
PCL84 16/7 | UL44  26/6 | 6BJ6 9/-|7Y4 8/6 | 12BA6  9/- | I19BG6G 30PLI  12/6
AC6PEN EFg9 8/9 | pL36  I5/- | UL46 26/6 | 6BR7  12/6 | 8D2 2/9 | 12BE6  9/- 23/3 | 30PLI3
6/6 | EF91 S/9 |PL38 17/6 |UL84 9/~ | 6BW6  9/-|9D2 3/6 | 12¢8  9/- | 20D1  15/3 21/11
ATP4  3/6 | EFSI(BVA) | PL8I I2;6 uus |;£|: ggw7 246 lggl :7;2 I%E?:T g/s 2giz' %:;: %g#gm |g/r;
AZ!  10/-] 7/6 | PLB2  8/6 | UUS / 4 —{1oc2 17 I =45
AZ3l IO{—'EF97 |3,3|PL83 1176 | UYIN 12/6 | 6C5GT  6/6 | 10D2  12/- | I2)7GT 10/6 | 20PI  26/6 | 3sws 776
AZ4l 13/1) [ EF98  13/3 | PL84  12/7|UY4l  7/6|6C6 S/— [ IOF1  12/6 | 12K7GT 7/6 | 20P3  23/3 | 35Z4GT 8/~
B36 15 [EL32  5/6 |PL820 18/7{UY85 7/-6C9  17/3|I10F3  23/3 | 12K8GT 20P5  23/3 | 42 8/~
CBLI 26/6 | EL33  14/- | PX25 12/6 | VPI3C 3/6 [6C31  7/6 | I10F9  15/3 13/6 | 25A6G 10/6 | 35Z3  14/7
CBL3|I 2373 |EL34 15/~ |PY3I 16/ | VPI33 15| 6CD6G 10F18 1§/3 | 12Q7GT 7/6 | 25L6GT 10/- | 35Z5GT 9/-
CCH35 23/3 | EL36 19/1) | PY32 17/11 | VR22(PM2A o 29/5'/0 Ilotll 15/00 | 12sG7  7/6 | g%; :9;/6 gggsDGGus
CL4  12/6 |[EL38 26/6 |PY8O  7/6 3/~ | 6D ~| 1oLDI1 | i
Cth 1a3[Eh 106 |pva /6 |ve2s  ele|schs 10/ ispy | 125H7 6= 19576 1o)- 9/
CY3l 16/7|EL42 10/6 | PYS2  7/- | VP4i 8/6 | 6F6G  7/6|10M2 23/3 | 1257 6/- | 275U 191t | 50L6GT 8/6
CYI  18/7|EL8I 167 |PY83  8/6 | VRIO05/30 6F6M |7$6 I0PI3  17/6 | 125K7  6/- | 30CI  10/6 | 75 11/6
Cv73  6/— |EL83 19/11 | PZ30 19/11 ~ | 6FI 4/~
C36A 6;6 EL84 /9,‘- PEN4DD VR1I6 4/-|6FI3 14/~ | LOUDSPEAKER UNITS. AUTOMATIC
DAF96 8/9 | EL82I 26/6 26/6 | VR150/30 6F14  26/6 | % All brand new. % Note CHANGER UNITS
DF96 8/9 | EM34 9/6 | PEN4VA 7/6 | 6FI5 14/- | special prices. “ All per- The latest Collaro Conquest
DH63  7/6 | EMSO 10/ VUI20A 3/6 | 6FI8 15/3 | manent Magnet’ 3 ohms 4-speed auto-changer, in
DK96  8/9 | EM8I 10/6 | PEN25 &/- | VU39 6F23 18/7 [ impedance. 5in. Units by ¢ream with Studio o
DL96  8/9 | EY5SI  10/- | PEN46 7/ '(MUI?./IA% gzsez Z: Plessey, Goodmans, Lectrona. .gnusaerra:.te c‘Brand£1l\4ll;vz. 4:151
DM70  7/6 [ EYSl  13/3 | PEN38323/3 9 17/6 each. Each anteed. -19.6.
EA50  1/6 [EY86 |o'/- PEN220A VUITT  2/6 [ 6H6GT  2/6 | ¢17 plessey 18/¢ Packing and postage, 3/6.
EABCB0 9/- | EZ35  16/7 4/~ { W76  T7/6|6)5GT  5/- 187 Goodmans 19/6 Coliaro 4-speed single player
EAF42 16/6 | EZ40  7/6 | PEN45DD (W77  8/6 | 6|5M 6/6 | 10" Elac Plessey 2567 pon L LR gautomat icRsEop;
EB34 2/- | EZ4I 7/ 26/6 ;I(V7819 I%G 2166 :;Z 6" x 4” Plessey 19/6 ir_edam, tu;nov:r crystal ‘;\rd-
EB4I 8/6 | EZ80  7/- | PENA4 15/ [ X7 16/- | 67 7" x 4" Goodmans 19/6 tridge, bran new
EBSI s/ | EZ81  7/-|PMI2M 8/- Y63 9/-{ 6J7M 9/= | 37 ¥ 5* 19j6 guaranteed.  £6.19.6.
EBC33 6;9 290  7/6| QP21 I |2309 /6 |6KIG 4 | v X on Go0gmans zsfc Garrard Automatic Record
EBC4l 9/6 | EI1148 2/~ |RI6  26/6|Z359  7/6(6KTM  6/9 [ 15\ 6" Plessey 25/6 Changer, = d4-speed,  type
EBC8I I1/4 | FC4  26/6 | SP4I 3/- [ IA3 3/6 | 6K8G_ T/6 . RCI20/D/Mark . Price
EBC90 {2/7 | FCI3 6/6 | SP61 g/— IA7GT :7[./6 6K68¥ 7/~ I8 Loct‘ldspeakgrhUnlts 3[0:Ams £8.17.6. packing and post 3/6.
SP4/5  10/6 [ IC2 6 | 6K7 5/9 | Impedance with a matching
ES%’J ';'% Aoigll L SP4§7 mfs ICS5GT |1;4 6K8GT |o;_ Output Transformer suitable YAXLEY SWITCHES.
EBF89  $/6 | GTIC 27/6 | T4l 23/3 | ID5 12/6 | 6K25 19/i1 | for 6V6. Brand new butsoiled, 4P 3W 3/-; 4P 4wW. 4/6:
EBL21 23/3|GZ32 12/- [ TDDI3C 7/6 | ID6 12/6 | 6L6G ~ 8/- | offered at a Special Price of 3P 3W 3/-: 3P 4w 3/-;
EBL3I- 23/3 [ H30 s/— | TH233 18/6 | IHSGT  9/6 | 6L6M 952 11/6 each. Postage 2/6. 1P 12W 3/-; 2P 6W 3/-;
EC3!  7/6[H63  10/- [ TP25 26/6 |IL4 6/6 | 6L7G 7
ECC40 13;3 HL23DD ! uio w;: ILD5 |3§: gtl m: :iﬂ'EF.I‘EYRS FOR
ECC8I  §/- 8/6 | Ul4 8/6 | IN5 0 18
ECC82 7/6|HL22  6/6|Ul6  12/6 | IRS 7/6 |6LI9  23/3 CHARGES.
ECC83 9/- | HN309 24/7 | U2 8/- | 154 10/6 | 6LD20 15/11
ECC84 10/- | K4ON  9/- | U25 14/~ 155 6/6 | 6MI 17/3 12v. 1 amp. a3
ECCS5 9/6 | KF3S 86 |U37  26/6 | T4 6/- | 6N7GT 7/6 12v. 2 amp 7/
ECF80 12/- | KK32 21/11 | U45  15/-|2C26  1/6 | 6PI 19/3 e : o
ECF82 13/- | KLL32 24/7 | U50 8/- | 2P 26/6 | 6P26  19/11 v. 3 amp. /
ECH3 26/8 | KT2 5/- | U76 8/- | 2X2 4/6 | 6P28  26/6 12v. 4 amp. 12/-
ECH21 23/3 | KT24 5/~ | UISI  11/6 | 3A4 7)-16Q7G  7/6 12v. 5 amp. 14/6
EgH35 1352 KT33C2 7|/6 U339 ::;; gggGT g;- ggmGTT g;s
ECH42 9/6 | KT36 29/10 | U403 — | 6SAT c
ECHBI 9/~ |KTel 13/6 | U404 11/4|3Q4 8/ |65G7  7/6 | ACOS. ;:;Fkgr::?s?ii N G pLy RNOVER
ECHB313/11 | KT63  7/6 | UBOI 29/10 | 3Q5GT  9/6 | 6SHT 6/~ | Milronhone for use asa hand, Types HGP 37/1. HGP/59/5C
ECL80 10/- | KT66 17/6 | UABCS8O 354 7/6 | 657 8/6 | \'crop - f el WAYD) Qs
desk or floor stand unit, for GC2. TC8 Power Point, etc.,
ECL82 12/6 | KT88 22/6 10/ R 13 Vet 8/6 | 65K7 6/- high quality recording, broad- 15/6 each. Acostereo. Type
ECL83 19/3 | KTW6I 6/6 | UAF42 9/6 | 4Dl 3/- | 6SLTGT B/ f L e blic “address 73 35/- each - e
EF9 23/3 | KTW63 7/6 | UBC4l 9/~ | 5R4GY  9/6 | 6SNTGT 7/6 | 2oHU8 A 7550 -
EF22  8/6 | KTZ4l 3/6 [UBCBI 11/4|5U4G  6/6 | 65Q7  9/3 | A oo oF 39/6. with TELEVISION  TUBES,
EF36 5/~ | MH4l  7/9 | UBFBO 9/6 | 5v4 1176 | UAGT 12/= | 220 (700~ 5 ik floor stand egunned. 12 Months Guar-
EF37A 15/- | ML4 8/6 | UBF89 I3/11 [ 5Y3G  8/- | 6U5/6G5 ghe | s dotiage 016 antee. Most types avaialable
EF39 5/9 | MSP4/5 776 | UBL21 23/3 |5Y3GT 8/~ 17/3 | 2Capeor » postag © E.G. MW 43164 £6. CRM
EF40  14/6 | MSP4/7 7/6 | UC92 13/3|524G  9/- | 6USG  8/6 | TRANSIST ORS. 141 £5.10.0. CRMI7I £6.0.0.
EF4I 9/9 | N37  19/11 | UCC84 6A7 10/- | 6U7G 8/6 | Red Spot 5/-; White Spot Carriage and Insurance 10/-.
EF42  M/- | N78  19/1 10/t | 6ABG 9/~ [6V6G_ 6/— | 7/6 ; XBIO2 EDISWAN 10/-; eara) OGUE
EFS0  4/- [ N339 22/6 { UCC85 10/6 | 6ACT  6/6 | 6V6GT 7/9 | XA104 EDISWAN 18/-. Our 1960 catalogue is now
EFSOSYL 7/-| OZ4  5/6 | UCFBO 14/7| 6AGS  5/6[6X4  7/6| yOoLUME CONTROLS. availabie, please send I/- in
EESA SRS 3/6 | UCH2[ 23/3 | 6AKS GO (2493 U L itch 2/10. Single pole stamps for your <o Trade
EF55  10/- | PABCS80 UCH42 [0/6 [ 6AL5  5/6 | 6X5GT 7/ | -5 sW! - vingle p P b4 cepy. |
switch 3/9. Double pole Catalogues also available,
EF80 7/6 13/11°} UCHSI 10/6 | 6AM5  12/6 | 6/30L2 12/6 | V! c
switch 4/6. All values. Good please attach your Business
E:gg lys ;gggg l:;; ggtgg =gﬂ 2232 ;42';5;’ lgfglselec!ion of '* Specials '". See Letter Heading.
- our catalogue. TERMS : Cash with order or
C.0.D. Postage and Packing
*-—-\NVVW—'l'-—WV\M—"— charges extra; as follows: Orders

103 LEEDS TERRACE
WINTOUN STREET

LEEDS 7

value 10/- add /-, 20/- add 1/§,
40/- add 2/-,
otherwise
C.0.D. fee and postage 3/-.
For full
inside cover of our catalogue.
Personal
5 p.m, Mon. to Friday; Saturday
10 am.to | p.m.

£5 add
stated.

3/~ unless
Minimum

terms. of business see

Shoppers 9 am. to
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SCILLOSCOPE
A.C. MAINS 200-250 VOLTS

SERVICING
WHEN  USING
THE
‘TESTGEAR' SCOPE

3in. D.C. OSCILLOSCOPL

Engineered to precision stand-
ards, this high-grade instrument
is made available at the lowest
possible price, incorporating
the essential features usually
associated with luxury instru-

ments.
This “SCOPPE”  will appeal
particularly to Service Engin-
eers and Amateurs. A high gain,
‘- extremely stable differential
Y-amplifier (30 mV/C.M.). Provides ample sensitivity with A.C.
or D.C. inputs. Especially suitable for measarement of transis-
tor operating conditions where maintenance of D.C. levels is
of paramount importance. Push-pull X amplifier ; Fly-back
suppresston ; Internal Time-base Scan Waveform available for
external use ; pulse output available for checking )T.V. !,ine
/P Transformers, etc. ; Provision for external X I/P and CRT.
Brightness Modulation. Size 10in. high, 6tin. wide, 9in. deep.
wet. 114 Ibs. £15,15.0, plus P. &rP.o’Ilg.G/oer 30/- deposit, plus
P. & P.7/6 and 12 monthly payments . .
FULLal‘) MONT N‘s" GUARANTLE INCLUDING
VALVES AND TURE.

8-WATT PUSH-PULL
AMPLIFIER

COMPLETE  WITIE CRYS-

TAL  MIK AN gin.
IAKER

A.C. mains 200-250 v. Size 103in.
x 6{in. X 2}in. Incorporating 6
valves. H.F. pen., 2 triodes, 2
output pens and rectifier. For
use with all makes and type
ol pick-up and mike. Negative
teed back. Two inputs, mike
and gram. and controls for
same. Separate controls for
Bass and Trebie lift. Response
flat from 40 cycles to 15 Kcs..
+ 2dB ; 4 db down to 20 Kcs. Qutput 8 watts at 5¢, total distor-
tion. Noise level 40 db down all hum. Output transformer tapped
for 3 and 15 ohm speech coils. For use with Std. or L.P.
records, musical Instruments such as £4 19 6 Plus

Guitars, etc. bU=d P. & P.7T6.
Or 20/- deposit Plus P. & P. 7/6. and 4 monthly payments of 23 -.

D.C. ©

SIMPLIFIED
PROBLEMS

2-TRANSISTOR
POCKET RADIO

Plus Germanium diode. fully
tuneable over medium and long
waves. Size 33in. x 41in. x lin.
Complete set of comvonents
including case, 2transistors and
earpicce (less batteries).

19/6 P.Pslzuli. 1/6.

Point to point wiring diagram
1/6 free with kit

PUSH-+ ULL OUTPUT STAGE
Inclusive of transistors with input and output transiormers to
match 3 ohms speech coil, snitable for use with the above kit.
Complete kit of parts including transistors.

19/6 Plus
/9 P &P. U6
Point to point wiring diagram 1/6 free with kit

AC/DC POCKET MULTI-METER KIT

Comprising 2in. moving coil meter.
scale calibrated in AC/DC volts,
ohms and milliamps. Voltage range
AC/DC 0-50, 0-100, 0-250, 0-500. Milli-
amps 0-10, 0-100. Ohms range 0-10,000.
Front panel, range switch, wire-
wound pot (for ohms zero setting),
toggle switch, resistor and rectifier.
In grey hammer finish case.

19/6 Plus Built and tested
& P. & P. 1/6 7/8 extra.
Pouint to point wiring diagram 1/-, free with kit.

SIGNAL GENERATORS

Cash £6.19.8 or 25/- deposit and
6 monthly payments of 21!,
Post and Packing 5/- extra.

Coverage 100 Kc¢/s-100
on fundamentals and 100
to 200 1
Metal case 10in. x
5%in.. grey hammer .
Incorporating three miniature
valves and Metal Rectifier.
A.C. Mains 200/250 v. Internal
Modulation of 400 c.p.s. t0 a
depth of 20% : Modulated or
unmodulated R.F, output continuously variable 100 millivolts.
C.W. and mod. switch, variable A.F. output. Incorporating magic
eye as putput indicator. Accuracy plus or minus 2%.

Cash £4,19.6 or 25/- deposit
and 4 monthly payments of
21/6. Plus Postage and
Packing. 5/-.

Coverage 120 Kc/s-84 Mcrs.

Size of scale. 64in. x
2 valves and rectifier,
A.C. mains 230-250 v. Internal
modulation of 400 ¢c.p.s. to a
depth of 30%, modulated or
unmodulated R.F. output
continuously variable
millivolts.  C.W. and mod.
switch variable A.D. output and moving coil output meter. Grey
hammer finished case and white panel. Accuracy plus or minus 2%.

B.S.R. MONARCH 4-speed plays 10 records 12in., 10in
UAS8 WITH or 7in. at 16, 33, 45 or T r.p.m.

Intermixes7in.. 10in. and 12in. records
of the same speed. Has manual play
position ; colour brown. Dimensions:
12%in. x 101in. Space required above
baseboard 42in.. below basehoard
2%n.  Fitted with Full-Fi turnover
crystal head.
£6 19 6 Plus 5/- Pastage

Q Q & Packing.
With Stereo Head, .19.6,
Spkp S ] £7.19.6, plus

FUL-FI HEAD

CHANNEL TUNER

Will tune to all Band I and Band Iil stations. BRAND NEW hy
famous manufacturer. Complete with PCC84 and PCF&n valves
(in series) I.I'. 16-19 or 33-38. Also can be modified as an aerial

convertor (instructions supplied).
Complete with knobs. 22 /6 Plus 36 P. & P.
200-250 v.,

IHEATER TRANSFORMER to suit the above.
6- Plus 1'6 P. & P.

MAINS TRANSFORMERS

All with tapped primaries. 200-250 volts. D-160, 180, 200 v., 60 ma.,
€.3 v. 2 amps. 10/6. 320-0-320 v. 75 ma., 8.3 v., 2.5 amp., 5 v., 2amp.,
10'6. 280-0-280. 80 ma, 63 v. 2 amp., 6.3 v. 1 amp. 10/6.
Postage and packing on the above 3/-.

F.M. TUNER UNIT

Permeability tuned, by famous
German Manufacturer. Cover-
age 88—100 Mc/s. Complete with
ECC85. Size 4in. x 2in. x 2in.

RADIO
CHASSIS

A.C. MAINS 200/250 v.
25/- PlsP. & P. 1. Medium & Long Wave
Circuit diagram 1/~ free with Superhet.

unit. 10.7 Mc/s I.F. and Dis-
criminator Coil, 2/8 pair.

IMITATION

LOG FIRE EFFECT
IN FIBRE GLASS
Size 14 inches x 11 inches

Plus P. & P. 2/6.

4 valve and rectifier. Com-
plete with 8in. P.M. Is(;;ea.ker.
Valve line-up 6K8. 6K7, 6Q7.
EL32 and rectifier. These have
been used but fully serviced
with new Electrolytics and
valves. FULLY GUARAN-
TEED.

42/6 By

RADIO & T.V. COMPONENTS (Acton) LTD.

23 HIGH STREET, ACTON, LONDON, W.3.

All enquiries S.A.E.

Goods not dispatched outside U.K.
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O DEPOSIT -

INTEREST FREE -

20 or 36 WEEKS TO PAY!

"AMPLIFIERS

12 Months Guarantee

ALL PORTABLE
¢ AMPLIFIER Mk. D.1. 59/6

Brand new. Latest design with
printed circuit. Dimensions 7 x 2}
Ex Sin. A.C. only. Mains isolated
2-3 watts output. Incorporating
EEL84 as high gain output valve.
Volume and tone controls. Knobs
E 2/6 extra. P. & P. 3/6.
[ AMPLIFIER Mk.D.2 79/6
E Printed circuit. Latest design.
Dimensions 7 x 2} x 5in. A.C. only.
i Mains isolated. 3-4 watts output.
l Incorporating the latest ECL82
triode pentode output valve giving
higher undistorted output.
i Volume and tone controls. Knobs
2/6 extra. P. & P. 3/6.
§ AMPLIFIER Mk. D.3 89/6
! De-luxe model. Printed circuit.
Latest design. Dimensions 7 x 2} x
‘ Sin. A.C. only. Mains isolated. 3-4
watts output. Incorporating the
latest ECL82 triode pentode output
valve, giving higher undistorted
!output. Volume, treble and bass
control. Knobs 3/6 extra. P. & P. 3/6.
1 AMPLIFIER Mk.D.5 39/6
Simple circuit employing ECL80O
triode pentode output valve giving
i 2-3 watts output. A.C. only. Mains
isolated. Single control for volume
and on/off switch with knob. P. &

P. 3/6.

3 TRANSISTOR AMPLI-
6 volts. 1 0

FIER ¢ i Lo 796

Y N S I Sy e

T.W.1. CABINET

3 control amplifier. Ins., carr., 4/6.

most  of

& ins. 4/6.

P.L.10 CABINET
Size 143 x 12} x 6in.

Takes B.S.R. T.U.9
4-speed record player
unit. 8 x 3in. elliptical
speaker. Single con-
trol amplifier. Carr.
& Ins. 4/6.

STEREOPHONIC PLAYER
CABINET

6/

DEPOSIT

Balance at 4/11
for 19 weeks.

S.T.l

99/6

Cash

cabinet
speaker cabinet. I5§ x 10§ x 24%in. deep

Continental style including extra clip-on
Takes
B.S.R. 4-speed stereo autochanger. Printed circuit

amplifier. Two 8in. speakers. Carr. & Ins. 6/6
STEREOPHONIC AMPLIFIER
9/' DEPOSIT. Balance at 7/l for 19

weeks.

12 MONTHS GUARANTEE

Beautifully made for portable stereophonic record
players. Latest design with printed circuit. Dimen-
sions 3 x 5} x 9%in. A.C. only. Mains isolated. Twin
amplifiers each side giving 3-4 watts output. Incorpor-
ating ECL82 triode pentode valve. Fuli tone, volume
and balance controls. Complete and ready to fic.
Knobs 3/6 per set extra. Carr. & Ins. 3/6.
Cash price £7.19.6.

S

Similar cabinet to the S.T.1 less extra clip-on
speaker cabinet. Size 15} x 193 x 10%in, Takes
B.S.R. U.A.8 4-speed autochanger, twin speakers

Takes a B.S.R. Monarch
4-speed autochanger. 7 x
4in. eiliptical speaker and
the
portable amplifiers. Carr.

LOOK ! AT THE LOW PRICES OF OUR MODERN
cloth covered RECORD PLAYER CABINETS

Bafance at 2/11
per week for 19

79/6

weeks.
A - beautifully
style: cabinet.
~RP6 29/6 R.P.2. Made by a famous
3 manufacturer. In
Elegant cabinet, cloth polka det cloth
covered in grey or red with clipped lid
with sunken control and carrying
panel and speaker fret. handle. Size 16 x
Size [3 x |7 x 8in. deep. 14} x 8} deep.

Will take B.S.R.
Monarch 4-speed
Yy Autochanger and

7 x 4in. elliptical speaker
and most of the modern
portable amplifiers. Carr.
& Ins. 4/6. Cash price 59/6.

TAPE RECORDER CABINET

modern

A MUST if you are building your own tape.
Suitable for the Truvox Tape Recording
Deck. Less front cast speaker panel. Size
133 x IS x 8%in. deep. Detachable lid with
compartment for spare tape. Covered in green
washable plastic. material. P. & P. 4/6.

EXTENSION
SPEAKERS

19/9

Polished oak cabinet of attractive
appearance. Fitted with 8in. P.M.
speaker W.B. or Goodmans of the
highest quality. Standard matching
to any receiver {2-5 ohms.) Switch
and flex included. Ins. carr.-3/9.

8in. P.M. SPEAKER _8/9
Std; 2-5 ohmzs/.6 With O.P: Trans.,

10/-.P. & P.
Elliptical SPEAKER 19/6
778 %, 4

Elliptical SPEAKER 22/6
9

1 x 447
B.S.R. FUL-FI Crystal Turn-
196

over cartridges

Brand new, including sapphire
needles for L.P. and Standard,
giving fullest range and finest tone
obtainable for any player. Can be
fitted to 2ll standard pick-up arms.
P. & P. 9d.

DUKE & CO.
{Dept. DI).
621/3RONFORD ROAD,

MANOR PARK, E.12.
Tel. : ILF 6001-3
Stamp for FREE cataloguve.

47

DEPOSIT.

Balance at 3/5 per
week for |9 weeks.

R.P.3.

A delightful looking cabinet 14} x
173 x 8in. in 2-tone leatherette.
Will take a B.S.R. Monarch 4-speed
autochanger and 6}in. round
speaker. Carr. & Ins. 4/6. Cash

price 69/6.

B.S.R. MONARCH U.A.8
4-SPEED AUTOCHANGER
£6.19.6

U.A.12 LATEST B.S,R. MONARCH
4-SPEED MIXER £8/9/6
COLLARO CONQUEST 4-SPEED
AUTOCHANGER £6/719/6
COLLARO CONQUEST STEREO
AUTOCHANGER 11 gns.

P. & P. on all the above 5/6.
R KD .
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. REPLACEMENT
RE-BUILT
T/V TUBES

8/6

Yours for initial
payment of

Balance at 8/6 for 19 weeks.

12 months’ Full Guarantee

All sizes except |0in. Completely rebuilt gun bl

MODERN
17’ TV
CHASSIS

COMPLETE Mw.
AND Sound L.F.
WORKING

24 GNS.

Complete chassis including 17in.

fitted). Other channels supplied
19.5 Mc/s. Vision
your own cabinet,

working, £19.19.0.

tube,
permanent magnet speaker, |3 channel
Turret Tuner (any two selected channels

| request at 7/6 each. 13 valves. Chassis

and valves guaranteed for three months.
CRT. 2 months' full guarantee.
16 Mc/s
A.C. only. Ready and working to fit into
Carr. & Ins., 25/,
As above, with I14in. tube, complete and

on

new‘cathode. heaters, etc., giving the high standard
required for long picture life, quality and value. Carr.
& ins. 15/6.

EXPRESS DESPATCH SERVICE

Please 'phone to confirm Tube in stock. Send Telegraph
Money Order. Tube despatched Passenger Train same
day. This service only available with remittance by a
Telegraph Money Order and cash sales, not terms.

SOLO SOLDERING TOOL

110 v. 6 v. 12 v. (special adaptor for 200/250 v.,
10/- extra). Automatic solder feed including
a 20fc. reel of Ersin 60/40 solder and spare
parts. It is a tool for electronic soldering or
car wiring. Revolutionary in design. Instantly
ready for use and cannot burn. In light metal

12/6

case with full instructions for use.

Post 3/6.

A CHASSIS FOR SPARES ALL 9,6
THIS FOR ONLY

56 Resist ; incl. 7 variable. Controls. Condensers, incl.
electrolytics. Coils, 7 I.F. and R.F. Trans. 14 valve holders.
9 B7G, 5 B5G, 3 octal, 4 Trans. Mains—O.PP.—Line—
Frame. Chokes. 250 m.a. Metal rec. 300 volt 250 m.a.
Fuse panel—scanning coils—focus magnet. Plugs—
sockets—switch—chassis  screws—tag  strips, etc. LI.F.
strip in separate Power Pack can be used without dis-
mantling. Chassis have been used, but were working
when stored. 7 pages of circuits and instructions showing

SUPER CHASSIS 3,“ PER WEEK

i On the initial payment of 5/1 plus carr. of I
5/6, this chassis will be despatched. Balance I
at 3/l for 19 weeks. Cash Price 79/6.
S-valve Superhet chassis including 8in.
P.M. speaker and valves. Four control
knobs (tone, volume,” tuning, w/change
switch). Four wavebands with position
for gram p.u. and extension spezker.l

position of each component. Carriage. 6.
SUPER SUPERIOR 89,6
RADIO
4 waveband. 5 valve superhet radio.
2-tone covered metal cabinet size
24f x 12 x |0in. deep. 4 control
knobs. Positions for gram., p.u. and

extension speaker. A.C. only. Ins.
carr. 8/6.

A.C. Ins., carr. 5/6.
HOME RADIO ,
A.C. or Universal 79/6
A.C./D.C. Universal mains 5-valve
octal superhet. 3 waveband receiver
can be adapted to gram p.u. In
attractive wooden cabinet. 9§ x 18} x
11§in. Ins., carr., 4/6. Terms available.

T.V. AERIALS 2
For all LT.A. channels. Outdoor or loft. 3 elements. P. & P. 2/6
T.V. AERIALS 15/6

B.B.C. indoor type. Folded dipole with I2ft. co-ax. cable fitted.
Post /9. ’

gbﬁsfr\uEEgllﬁks or B.B.C. New. L/SD. P. & P. 2/6. 3 S AR gomn a6 [ 172 I
CAR AERIAL 6/9 SCANNING COILS 10/6
Plated. Whip antennae. 50in. long collapsing to | lin. One hole Low impedance. 38 mm. Brand new. P. & P. I/3.

fixing P. & P. |/-. (Not telescopic.)

SOUND/VISION and I.F. STRIP 7/9 | SCANNING COILS 15/9

Plessey. I.F.s 10.5 Mc/s sound. 14 Mc/s vision. 8 valve holders.
Less valves. Size 8! x 5 x 43in. Circuit incl. The tuner unit plugs
directly into this chassis. P. & P. 2/6.
SOUND/VISION and I.F. STRIP 2/9
Salvaged. Complete sound and vision strip. 8 valve holders.
Less valves. I.F.s 16-19.5 Mc/s. Size 8! x 4! x 4lin. Drawings
free with order. P. & P. 2/6.

TIMEBASE 2/9

Containing scanning coils, line transformer, etc., less valves.
Drawings frée with order. P. & P. 2/6.

CO-AX. CABLE, 6d. YARD
Good quality. Cut to any length. /6 post on 20 yds.

INSULATING TAPE

75fc. x lin. In sealed tins. Post 9d.

1/6

BAKELITE CABINETS 5/9

Brand new. Colour brown. Attractive
design. Size 12 x 7 x 5lin. ldeal for small
receivers, converters, etc. P. & P. 3/9.

FOCUS MAGNETS 9/9

B/rand new. 38 mm. incorporating picture shift control. P. & P.
1/3.

FOCUS MAGNETS 12/6

Wide angle 90 deg. 38 mm. Low impedance. P. & P. |/3.

T.V. MASKS 2/9
Gold plastic for I5in. tubes. Post 1/3.
CHASSIS 1)

6 or 8 valve latest type midget valve design for A.M. or F.M.
Brand new. Cadmium plated. Size 12} x 7} x 2. P. & P. I/9.

MAINS TRANSFORMERS 7/9
;rimary 200-250. Secondary 300-0-300. 6 v. at 3.3 amps. P. & P.
/9.

MAINS AUTO 0-205-225-245 VOLTS AT 300 m.a.

8/9
Isolated windings of 6.3 v. at 2-6 amp. 6.3 volt at 3-6 amp. 2 v.
1-4 amp. P. & P. 3/9.

O0.P. TRANSFORMERS 1/3
Standard size. 2-5 ohms. P. & P I/-. 20 for £1. P. & P. 5/6.

DUKE & CO. (Dept. D.1),

621, ROMFORD ROAD, MANOR
PARK, E.I2. ILF 6001-3

% CARRIAGE AND
INITIAL PAYMENT.

INSURANCE MUST BE SENT WITH
WEEKLY EASY PAYMENTS.

Details on Request.
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Technical
Tramming

in Radio,
Television

| and
Electronics
Engineering
with

PRACLTICAL WIRELESS

The decision is YOURS. To be a
success in your chosen career; to
qualify for the 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 ELECTRONICS
COMPUTERS & PROGRAMMING

1¢s  provides thorough coaching
for professional examinations:

Brit. 1.R.E., City and Guilds Tele-
communication Technicians. C. & G.
Radio Servicing (r.T.EB.); C.&G.
Radio Amateurs.

R

13

THERE ARE 1 GS COURSES TO
MEET YOUR NEEDS AT EVERY
STAGE OF YOUR GARELCR.
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 special’sed
subjects.

February, 1960

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 s5-valve
superhet radio receiver, Signal
Generator and High-quality Multi-
tester. 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.

Other 1 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 . ..

I INTERNATIONAL CORRESPONDENCE SCHooLs i

(DEPT. 170 M), INTERTEXT HOUSE, PARKGATE RD., LONDON, SWI| ]

l PLEASE SEND FREE BOOK ON

www americanradiohistorv com
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R.S.C. HI-FI TAPE RECORDER KIT

REALISM AT INCREDIBRLY LOW COST. CAN BE ASSEMBLED IN 1 HOUR
The Recorder incorporates the Latest Collaro Mark IV Tape Transcriptor listed
LT45 High Qualivy Tape Amplifier listed £12.12.0. High Flux P.M.

empcy Tape Spool, a Reel of Best Quality Tape

£25. The Ldin
Speaker listed 30,
llst.ed 22/6. and a Handsome Portable
walnut, stze 18in. x 13in. x 9in. high,
listed £4 10.0, and circuit.

Performance equal to units in the £60-
£80 class. Send S.A.E. for leaflet.

1 Total cost
if purchased individually approx. £45.

HI-Fl 10 WATT AMPLIFIERS

Slightly store soiled
but guaranteed un-

£3-19-9 5~

carrying Cabinet finished in veneered }xesceg o?:ggr. mFi&i;
1 GN 1.7, TERMS. Depogit Mullard valves. Dual inputs for ' mike " and
2 I "3 gns, and 12 monthly gram. e Bass and Treble Controls. High
Carr. payments 53/9. Cash Semsitivity and quality. For 200250 v. A.C.
17/6 price if settled in 3mths. Mains.

R.S.C. A8 HIGH FIDELITY 12 WATT AMPLIFIER

Ultra Linear Push-Pull Amplifier with
o Bunt in ' Tone  Control. Pre-amp
stages, high sensitivity, includes 5
valves (807 outputs). High Quality
sectionally wound output transformer.
specially designed for Linear
operamon. and reliable small condensers
rrent manufacture. IVIDUAL
CONTROLS FOR BASS AND TREBLE
“ Lift  and * Cut.” Frequency response
+3 db. .’I)-GO()O:) c/cs. Six negative feed-
ps. Hum level 71 db. down.
ONLY 70 millivolts INPUT required
for FULL OUTPUT. Suitable for use
with all makes and types of pick-ups
and practically all microphones. Com-
parable with the very best designs.
For STA\DI‘\G or
LONG - PLA
RECORDS.
MUSICAL I\GTRU
MENTS such as STRING BASS,
GUITARS, etc. OUTPUT SOCKET
with plug provides 300 v. 30 mA. and 6.3 v.
1.5a8. For supply of a RADIO FEEDER
UNTT. Size approx. 12-9-7in. For A.C.
‘mains 200-230-250 v. 50 ¢/cs. Qutputs for 3
and 15 ohm-speakers. Kit is complete to
last nut. Chassis is fully punched. Full
instructions and point-to-point wiring
diagrams supplied. Unapproachable value,
at £7/15/- or factory built 45/- extra.
Carriage
If required louvred metal cover with 2

carrying handles can be supplial for
18/9. Additional input sockets. with asso-
ciats Vol. control so that two different
mpur,s such as Gram and ‘ Mike' or
and Radio can be mixel, can be
provided for 13/- extra. Guaranteed 12
mont.hs
TERMS on assembled two laput model :
DEPOSIT 18/9 and 12 monthly pay-
ments, 18/9.
HIGH FIDELITY MICROPHONES
and SPEAKERS in stock. Keen cash
prices or credit terms if supplied with
amplifier.

PICK-UP ARMS complete with Hi-Fi
turnover crystal head. Acos GP34. Limi-
ted number brand new, perfect, at approx.
half price. Only 28/11.

ACOS CRYSTAL MICROPIHONES.
Mic 40 hand or desk. Listed 45/-. Only 29/9.
Type 33-1. hand or desk. List price 50/~

Brand new, cartoned. 35/9.

391 Stick type, list price 5 gns. Brand
new. 39/6.

COSSOR VHF /FM
RADIO RECEIVER KITS

Including 6 valves, Printed
Circuit and Goodmans
10" x 6" Elliptical Speaker.
Pre-aligned LF.T.s Made to
retail at 15 GNS

limited number 'at£8'1 9-6

* Mike®

oI 33/4.

and empty spool.
. Terms: Deposit 44/-and 12 mont.hly payments

STAAR GALAXY 4-SPEED
MIXER AUTO-CHANGERS
Brand new. cartoned. Turnover sapphire
styll. Many exclusive features. Unique
design motor vu‘tually free from rumble.
For 200-250 v. A.C. mains. Only £5.19.8.

PORTABLE CABINETS
Full range of attractive 15/9
_designs from

SPECIAL OFFER. Two tone Port-
able cabinet. Gram amplifier. Staar.
Chanver and 7in. x 4in. P.M. Speaker.
Carr. 10/- or with B.S.R.
. 12 gn-.

THE SKRYFOUR T.R.F. RECEIVER.
A design of a 3-valve Long and Medium
wave 200-250 v. A.C. Matins receiver with
selenium rectifier. High zain H.F. .stage
and low distortion detector. Power
pentode output. Valve line-up 8K7, SP61,
6V6G. Selectivity and quality are well up
to standard, and simplicity of construc-
tion is a special feature. Point:to-Pont
wiring diagrams. instructions and parts
list. 1/9, Maximom building costa:£4.19.6,
e, attractive Walnut veneered wood
cabinet 12in. x 62in. x 5{in.

R.S.C. PORTABli.
TAPE RECORDER

A completely assembled unit in attractive
two-tone rexine covered carrying case,

Excellent [requency response. Auto-erase. Fast
rewind. Takes up to 5iin. tape spools. High Flux
speaker. 3 watts out.pul: hput.s for
Radlo;Gram and ' M

50 c.p.s. A.C.
satlonal value'
Reel of best quality tape

tke.” For 230/ CaliLy o
mains. Sen-
Price. including

Usual 12 months’ zuarantee.

EXTENSION
SPEAKERS
Ready for use in
walnut veneered

cabinet.

64in. 2-3 ohms, 29/11.
8in. 23 ohms, 3%9.
10in. 2-3 ohms, 5&/9.
Very limited number,

SENSATIONATY, TRANSISTOR OFFER
3 for 10'8. A huge purchase enables us to
ofier Brand New. Guaranteed Brimar
TS1 Audio Transistors at & small fraction
of list price.

R.S.C.BATTERY TO MAINS CONVERSION UNITS

Type BML. An all-dry P * Typs BM2. Size 8 x 5§
battery - eliminator. § - SR xR0 Supplies 1207
Size 5 x 4} x 2in. - o Q0 v. and 80 v.. 40 mA.
approx. Completely = and 2 v.0.1a to 1 amp

replaces battery sup-
ing 1. 4c v. and 90 v.

250 v. 50 ¢/s is
able. Suitable for all
battery portable

1.4 v. and 90 v.
includes lat,est
consumption t:
Complete kit wir.h diagrams,
ready to use, 46/9.

fuliy smoothed. There-
hy complelely re-
plaeing - Loth 1
batteries  aml
2  v. accwmuls
when connected to
AC mlns supply

260
hl‘l T \Bl B FUR \l L
BATTERY RECER-
VERS normally using 2 v, accumulator.
Complete kit of parts with dlazrams and

instructions. 49/9. or ready for use. 58/6.

R.S.C. MAINS TRANSFORMERS ( guAnasieen

Imerlcmed and Imglae::nated. Prlm-

es 200-230-250 v
TOP SHROUDED DROP TIIR()UGI[
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williamson Amplifie

L

FILAMENT TRANSFORMERS

All with 200-250 v, 59 cfs, prlma ries 6.3 v.
15a. 5/9;683:v.2a, 7/8; 0-4- 3v 2.\ 719
12v.1a. 7/11:83v. 3 a, 8!11
176;12v.3a, or 24 v. 15 a, 17

OUTPUT TRANSFORMERS
Mlsdssiet Battery Pentode 661 for

te. 3/9
mali Pentode, 50000 to 30... .. 319
mall Pentode 7/8,000Q to30 . . 39
tandard Pentode 50000 to dn .. 5/8
~d Pentode, 7/8,0000 to 30 ... 5/6
00000 to 30 .. .. .. .. 5/6
Push-Pull 10-12 watts 6V6é to 30 or
15008 e e ket e 18/0
Pash-Pull 10-12 watts to match 6V6
to 358 or 150 ... ... 19/9
Push Pull EL84 to 3 or 150 i 18/9
Push-Pull 15-18 watts, 6L8. KT66 .. 22/8

Pqush-Pull for Mullau‘d 510 Ultra
Push-Pull 20 watts,  sectionally

wound 6L6. KT66, etc., t0 3 t0150... 4719

ELIMINATOR l'lt ANSFORMIERS
Primaries 203-23) 50 cls

120 v, 40 mA, 5—0-5 . 1579
90 v. 15 mA, 4-0-4 v, Sﬂ)mA 99
SMOOTHING CHOKES

159 mA. 7-10 H 250 ohms. ., 1173

100 mA, 10 H 200 ohms ... .. 8
80 mA. 10 H 350 ohms ...

60 mA. 10 H 401 ohms
CHARGER TR \\ISI-OR\II-‘RS
All with 200-230-250 v. 50 ¢/s Primaries $
0-9-15 v. 1} a, 12/9; 0915 v. 3 a, 16/9 %
09-15 v, 5a. 18/9 ; 08-15 v. 6 a, 23/3.

AUTO TRANSFORMERS. 50 wabtJ

0-110/115—230/250 v. 8/11 each.

COLLARO CONQUEST 4-SIrEED
UTO-CHANGER with hizh fidelity
Studio pick-up. Latest model. Brand
new. Cartoned. For 200-250 v. 57 c.p.%
A.C. mains, Our price £7.19.8. Carr
COLLARO 4—5!’[‘&0 SINC
PLAYER UN Type AC/A/554 with
turnover crystal head. £6.12.6. Carr. 4/5.
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R.S.C. Al2 STEREOPHONIC AMPLIFIER KIT

A complete set of parts to construct a Stereo amplifier with an
For A.C. mains input of 200-250 v.
Sensitivity 130 m.v. Ganged

undstorted output total 6 watts.
Outputs for matched 2-3 ohm speakers.
Vol. and Tane Controls.

Preset balance control.
and point-to-point wiring diagrams supblied.

Full instructions

Only good quality Carr.and pkeg.5/-

components and latest high grade valves used. Exceptionally realistic reproduction
can be obtained at ample volume for the home, as can be demonstrated in typical
urroundings at our County Arcade premises. A really sensational offer.

STEREO EQUIPMENT OFFER,
Comprising Al2 Kit,
matched 8in, L/Speakers, - -
and Acos T!O Stereo head
with diamond stylus suit- Carr. 7/6
able most pick-ups.

RUILD A TRANSISTORISED
RECORD PLAYER to operate from

6 v. Dry Batteries.  Total

cost of parts Only - -

Unit is housed in attractive

ortable cabinet and will play standard
r.p.m. records at ample output

1 All parts available separately,

i.e.. Garrard Player Unit with pick-up.

£3.19.6. Portable Cabinet 29/6.

R.S.C. 30 WATT ULTRA LINEAR
HIGH FIDELITY AMPLIFIER A10

A highly sensitive Push-Puil high output
unit with self-contained Pre-amp. Tone
Control Stages. Certified performance
figures compare equally with most ex-
pensive amplifiers available. Hum level
70 db. down. Frequency response +3 db,
30-30,000 cfcs. A, specially designed
sectionally wound ultra linear output
transformer is used with 807 output
valves. All components are chosen for
reliability, Six valves are used, EF86,
EF86. ECCS3, . 8 Separate
Bass and Treble Controls are provided.
Minimum lnPut required for full output
is only 12 millivolts so that ANY KIND
or MICROPHONE OR P

SUITABLE,

TIONS, etc, For use with Electronic
ORGAN, GUITAR, STRING BASS,
etc. For standard or long-playing records.
OUTPUT SOCKET PROVIDES L.T. and
H.T. for a RADIO FEEDER UNIT.
An extra input with 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. Mains and has output for
3 and 16 ohm speakers. Complete kit of
parts with fully punched
chassgis and point-to-point
GNS_ wiring diagrams and in-
structions.

cover as for
Carr. 10/-  supplied for 18/9. The
amplifier can be supplied. factory built
with 12 months' guarantee. for £13.19.6.
TERMS: DEPOSIT 24/8 and 12 monthly
pavments of 24/9,

INEAR ‘'DIATONIC’ 10-14 WATT
1 FIDELITY PUSH-PULL

LTRA LINEAR AMPLIFIER. For
200-250 v. A.C. mains. Valves ECCH3,
ECC83, EL84, FL84, EZ81. Self-contained
Pre-amp Tone Control stage, Separate
Bass and Treble Controls. Independent
* Mike ® and Gram input sockets. Qutputs
for 3 and 15 ohm speakers. Only 12 GNS.:
or Deposit 22/3 plus 10/- carr. and 12
monthly payments of 22/3. Send S.A.E.
for leaflet.

R L50 50 WATT P.A. AMPLI-
¥ High quality and sensitivity.
19 GNS. Send S.A.E. for leafiet.

GARRARD 4-8 CED AUTO-
CHANGERS, Type RCI20H. Very
limited-number at only £9.19.8. Carr. 5/6.

R.S.C. 3-4 WATT A7
HIGH-GAIN AMPLIFIER
200/250 v. 50 cies.  Mains i

b Comp
£3.15.0.

amy
grames.

R.S.C. BRADFORD, MANCHESTER
ede) Led. and LEEDS

(Leeds) Ltd.

use with any record playing unit, and
most microphones. Negative feed-back
12 db. Separate Bass and Treble Controls.
For A.C. mains input of 200-250 v. 50 c/cs.
Output for 2-3 ohm speaker. Three minia-
ture Mullard valves used. Size of unit

months. Only £5/19/8. Send S.A.E. for
illustrated leaflet. Terms. Deposit 22/6
and 5 monthly payments of 22/6.

LINEAR 1.45 MINIATURE 4/5 WATT |
QUALITY AMPLIFIER. Suitable for

only 6-5-5%in. high. Guaranteed for 12 K

AM/FM RADIOGRAM CHASSIS
HIGH QUALITY 8-8 WATT PUSH-
PULL OUTPUT
For 200-250 v. Mains. Long wave, Medium,

F.M. and Gram. Complete with 8 B.V.A
gglv&s._ Guaranteed 12 months. Only

NS, Or Deposit £2.12.0 and 9
monthly payments of £2.12.0.

all other typ:

alive.

and L.T, of 6.

d Radio Feeder Unit, or Tape-Deck pre-amplifier. For A.C.

mains input of 200-230-250 v. 50 ¢/s. Ouibut for 2-3 ohm speaker. Chassis Is not
Kit is complete in every detail and includes fully punched chassis (with
baseplate) with lue hammer finish and _point-to-point wiring diagrams and in-
structions.Exceptional value at only £4/15/ g
plus 3/6 earr. : or Deposit 22/8 and 5 monthly payvments of 22/ for assembled unit.

PORTABLE
AMPLIFIERS
Junior § watts High Quality output.
Separate Bass and Treble ‘Cut’® and
‘ Boost ’ controls.  Sensitivity 15 m.v.,
Twin inputs. High Flux 8in. Lousdpeaker
‘ built-in’.  Handsome, strongly made
Cabinet (size approx. 14 x 14 x 7in.) finished
in satin walnut, and

fitted carrying
handle. H.P. Terms. carr
Deposit £1 and 9 L= | J=U %
rr}%nthly payments

of £1.
Senior 10 watts IIigh Fidelity output.
Separate Bass and Treble ‘ Cut’ d
‘Boost ' controls. Twin separately
controlled high gain inputs so that
two instruments such as Guitar and
String Bass can be used at the same
time. Two loudspeakers are incorporated,
a high Flux 12 in. for s notes and a

7 x 4 m. elliptical for Treble. Cabinet ig
_P. Terms. Deposit 23/6 and
mains. " carr. 10/-

R.8.C. QUITAR

Size approx. 18 x 18 x 8 in 5
1 GNS.
Both models for 200-250 v. A.C.

R.S.C. 45 WATT A5 HIGH-GAIN AMPLIFIER

A highly-sensitive
home, small club, etc.
quired for full o
the latest high

4-valve quality amplifier for the
Only 50 millivolts input is re-

%%)ul S0 that it is suitable for use with

elity pick-up heads, in addition to

of pick-ups and praectically all * mikes’.

=~ Separate Bass and Treble Controls are provided.
These give full

Hum level is negligible being 71db. down, 15 db. of

negative feedback is wsed, H.T. of 300 v. 25 mA.

3 v. 1.5 a. is available for the supply of a

long-playing  record equalisation,

or assembled ready for use 25/- extra,

well made and finished satin walnut.
H

2 monthly payments of 23/6.

12in. 10

WATT HIGH QUALITY
% LOUD.-
SPEAK-
ERS IN
POLISHED
WALNUT
FINISHED
CARINET
Gauss 12,000
lines.Speech
coil 3 ohms
or 15 ohms.
Only £4.19.6
Carr. 5/-.
Terms : De-
posit 11/-
and 9 monthly payments of 11/-,
12 in. 20 WATF H I LOUD-
SPEAKERS IN CABINE Size 18 x
18 x 8 in. Finish as above. Terms: Deposit
13/10 and 12 monthly payments of 13/10.
Only £7.19.6. Carr. 8/6.

PHILIPS CONCENTRIC (Dual (one)
10in, "M, Sk KERS. 3-5 ohms.
Limited number at only 29/8.

Open 9 to 8 ; Weds. until 1 p.m.

PLESSEY DUAL 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-
ordinarily realistic reproduction when
used with our A8 or similar amplifier.
Rated 10 watts. Price only £5/17/6.

Hi-Fi CRYSTAL PICK-UP HEADS.
{(Turnover type with sapphire stylus).
HGP59. Standard replacement for Gar-
rard and B.S.R. B.é’.R. Ful-fi, Garrard
GC2, 19/9.

POWER PACK KIT. Outout 250 v. 50
mA, fully smoothed and 6.3 v. 1.5 a. Con-
sisting of Mains Trans., Selenium Recti-
fler, Smoothing Choke. Double Electroly-
tic Condenser. Chassis 6in. x 3iin. and
Circuit. Only 18/9.

P.M. SPEAKERS. 2-3 ohm, 2¢in. Perdio
21/9, 5in., 17/9. 6iin., 16/9. 8in., 19/9.
8 x 5in. 25/9. 10in. 26/9. 29/

. 10in. W.B.

s type HF1012 10 watts, hi-
fidelity type. Recommended for use with
our A8 Amplifier, £4.10.9. 12in. Plessey
3 ohms 10 watts (12,000 lines), 5976,

TWEETERS. Plessey 3 ohms 19/89.

LG3 MINTIATURE 2-3 WATT GRAM
AMPLIFIER. For use with any single
or auto-change unit. Qutput for 2-3 ohm
speaker. For 200-250 v. 50 ¢ p.s. A.C. mains.
Over-all size 6% x 41 x 2iin. Controls :
Vol. and Tone with switch. Guaranteed
12 months. Only 57/8.

SUPERHET FEEDER UNIT. Design ot
a high quality Radio Tuner Unit (speciall:

suitable for use with any of our Ampli-
flers). Delayed A.V.C. employed. The
W.Ch. Sw. incorporates Gram position.
Controls are Tuning, W.Ch. and 831. only
250 v. 15 mA. H.T. and L.T. of 6.3 v, 1 amp.
required from amplifier. Size of unit ap-
prox. 9-6-7in. high. Simple alignment pro-
cedure. Point-to-Point wiring diagrams.
instructions and priced parts list with
illustration, 2/8. ~  Total building cost
£4/15/-. For descriptive leaflet send S.A.E.

E.M.I. 4-SP SINGLE RECORD
PLAYER UNITS with turn-over crystal
head for Stereo and Monaural. Only
£6'19/9, carr. 4/6.

TERMS : C,W.0, or €.0.D. No C.0.D. under £1. Post 1/9 extra under £2; 2/9 extra under £5.
Trade suppiied. S.A.E. with all enquiries,

Mail Orders to 29-31 Moorfield Rd., Leeds 12.

Callers to 5 and 7 County (Mecca) Arcade, Briggate, Leeds 1,
and 8-10 Brown St.
or 56, Morley Street, (Next to Majestic Ballroom) Bradford.

(Market St.), Manchester 2,
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cuit diagram,
rostage and insurance 2/6.
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For Your Lab.

Resistance substitution boxes are
great time savers and you really
cannot have too many of them ;
here then. is an opportunity to
acquire these at a very low rate.
Our R S. kit available for only
8/6. plus 1/6 postage, compr
one 50 W. precision variable resis-
tor 0-100 K.. six 2-3 watt fixed
resistors, one 6-position switch,
one pointer knob and one ordinary
knob and instructions. This
unit when made up will give an
infinite variability over the range
100 ohm to 2 meg.

12-CHANNEL TURRET
TUNER

verting

are
new

Model

extr.

Model 2.

extra).

Avo Prodclips

15:- Pa

Ideal for con-
an
old or build-
ing into new

These

brand
stock.
not surplus,
supplied
complete
with valves
and coils for
local Band
I and Band
II stations.

1.

1.F. Output
33/38  Mcis
serieﬁ) heaters (parallel heaters. 5/-

LF. Output 16/19 Mc/s
parallel heaters (series heaters. 5/-
With instructions and cir-
79/6. knobs 3/6 extra

that by pressing the trigger at the
side they become crocodile clips and
can be left in circuit. This is a great
time sahyer when servicing. Price

Our 68-page Hi-Fi Catalogue is
now being sent out to customers

—gives details of the latest and
best Hi-Fi equipment with over

400 illustrations. Price 2/6 per
copy whiclt is refundable from
purchases.

Ranges

external bat 'erl%
Measures A.C.D.C

volts. D.C. current
and ohms. All the
essential parts in-

meter, selected resistors,
shunts, range selector.

Miniature

Microphone
American made.
namic type,
bargain at 2/, plus
6d. postage.

A.C./D.C. Multimeter Kit

cluding metal case. 2in. moving coil
wire for
switches. |
calibrated scaje and full instructions
price 19/8. plus 2/6 post and insurance.

Your Radiogram into Tape Recorder Fluorescents

All complete with polyester flled
choke and interference Suppressors,
starters and ﬁuoreSCent tube
ready, in fact, to switch

md Bigswalt.. 54/9 plus .;IG carriage
an

4ft 40 v«au 39/6 plus 5/6 carriage and

Convert your record plaver or
radiogram. he mechanism
can be fitted or removed in a |
matter of seconds and gives all |
the [acilities available with

the normal tape recorder. ie.. | 3% 40 watt. 39/6 plus 46 carriage and

record. playback. erase, re- insurance.
wind. etc., ete. Complete w*th 2ft. 20 watt, 39/ plus 4/6 carriage and
tr: torised pre-amp as illus: insurance

trated. Only £13 12.0 or with Acos pick-up, £15.12. 0. Circular 40 watt, §7/- plus 5/6 carriage

H.P. terms available.
Unique Opportunity to build Fine
Transistor Set

Constructor's parcel ;
to build Pocket 6
Transistor Set as
currently being sold at |
£17.17.0. Parcel com- f

prises Motiffed two-
tone rabinet as illus-
rated, tuning dial,
two gang tuning con-
denser, combined bake-

lite chassis / prmt.ed

circuit and easy

follow circuit. 005t

value 57/6—oflered whue supplies last at only 29 6.
plus 2/6 post. Sujtable for your own circuit or to build
original circuit. All parts available at highly com-
petitive prices. Do not miss the tremendous bargain.

and insurance.

Circular 80 watt, 104’6 plus 58
carriage and insurance..

These fittings are suitable for hanging
or direct —carriage and
insurance applies for distances UpD
to miles, over and above
carriage will be extra.

Connecting Wire

r‘

l P.V.C. covered in 100ft. coils—2'9 &
| coil or four coils different colours,
106 -, post free.

American Receiver C646068

New Improved Circuit for
the 1960 Skysearcher

This is a three valve receiver kit
using modern circuitry. Ideal as a
second set for the bedroom, work-
shop. etc. All parts including mains
transformer, valves. resistors, coils,
etc., but not cabineg, chassis or
speaker. 29 B. plus post and ins. 3/6.
Dai free with parts or available
separately 1/6.

Battery Charger Rectifier.
jum 1215 v., 5 amp., 12/6.
Metad Chassis. Punched for Mullard
510 Amplifier, complete with inner
screening sections and stove enam-
elled, 12 6 se

Geiger Counlc-r ‘Tubes. 20th Century
type. Type No. G24. with circuit of
geiger counter, 29'6.

Heavy Duty Test Prods. Red and
glgrk with plug-in lead attachments,

|
This is a 12-valve receiver originally designed for
military operation on the 60-80 M ¢ band. One stage of
| R.F. and three stages of 1.F. with additional stages for
noise suppression and A.V.C. make this an extremely
versatile receiver, also crystal in oscillator provides
hizhest stability. On the front panel are all controls
and moving coil input and output meters. Complete
with its own power supplies. these, however. are
intended to operate on American voltage 115 v. So
with each receiver we supply a step down trans- |
former. A limited quantlly only of these offered at,
the extremely low price of £6.10.0. Plus 12%6 carriage’
and packing. Size approx. 26in. x 9in. x 17in. Note :
These sets are unused but have been in store for some
years and may therefore require servicing hefore |
being put into operation. At the low price charged
we cannot test these nor do we give any cuarantee. |
Complete with valves and one crystal. Circuit dia-
| gram and technical notes free with equipment or
separately price 26.

l Component Storage
Drawers

Stout board construction

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

Selen~

Metal Rectifier

80 mA. 300 volt, 5/6 each. plus

post

Novelty Radio

Completely wired tun-
able medium and long
wave, originally inten-
ded for BVG valves and
external batteries but
could easily he conver-
ted for transistors with
internal batteries. Less
valves and speaker.
otherwise complete.
| 15/-. plus 1/6 postage.

FOR ADDRESS
SEE OPPOSITE PAGE
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Wondergram

Wl
This is a record bplaver which
operates from torch batteries. It
is amazingly small and can, in fact,
be carried in the pocket~1t weighs
only ahout 2tb. Despite its small
size it will play all modern records,
7in., 10in. and 12in. at 33 r.p.m. or
45 r.p.m. Completely transistorised,
it gives 100 milliwatt undistorted

output. Price £15,15.0. H.P. terms
available.

Radio Stethoscope
Thiz can he slipped

into the pocket rather
like a fountain pen.
Wwith it in most
districts a receiver
can be checked from
the grid of the first
valve right through to

signal generator.
stethoscope will oper-
ate in hoth L.F. and
R.F. circuits without
alteration. It
complete fa
All the necessary
to make thi

96, post 1/-.

Crystal Mike by Acos

Model

/1, this is ideal for tape or
generul amplifiers. complete with
screened lead 39 6. plus 1,- post.

‘“Dim and Full’’ Switch
Particularly useful for con-
trolling photoflood lamps which
have only a short life at full
brilliance. This toggle switch
has three positions: the first
position puts two lamps in serles
at half brilliance for setting up,
the second position is ofl and
the third position full brilliance
for the operation shots. A

useful for controlling mnight
lights, heaters, etc., etc. Price
39 each, post 9d. Circuit

diagram included.

Hi-Fi Snip
Infinite Wall Bafﬂe

Nicely
vene e red
and pol-
ished. Gorner
fitting (at-

taches to pic-
t ure rail.

space.
Gives really
fantastic re
sults with only
low-priced 8 i
speaker. i
ting- for tweeter Only 45'- each.
carriage and insurance 3 6.

All items advertised can be obtained from the foltowing Companie
address your order to the Company nearest to you and please include postage.

1f ordering by p;nl.

ASSURE YOUR FUTURE
The ownership of a
good instrument has
been the turning

point in many

a career, it
could easily be
yours, for you
can own the
latest Avo
Test Instru-
ment _for the
initial pay-
ment of only

s
a sensitivity of 10,000 Ohms per Volt, measures A.C.
Volts 0-1,000 in 5 ranges, D.C. Volts 0-1,000 in 7 ranges,
D.C. current at 1 Amp. in 5 ranges and resistance up
to 2 Megs. in two ranges.

Free Gift. To extend the uses of this instrument,
for instance, to measure capacity. inductance, E.H.T.,
etc., we have developed a range extender scale and
operating notes, these will be sent free to purchasers
of this instrument.

All sent immediately for 10/- deposit. balance by 21
payments of 10/-, which includes free insurance
against accidental damage for 12 months. Non-callers
add 3/6 post and insurance. Cash price. £8.10.0.

Components Would Cost More

Car Battery Charger—ready-made
high output battery charger in stove
enamelled sheet steel louvred case.
New, complete and ready to work.
Rated at 12 v. 4 amps. and variable
rate selector for trickle charging.
also 2 meter to show charging rate.
Suitable for 230/250 A.C. mains.
Special snip price of 55/- plus 3/6
post and ins.

Philips AG2009 Transcription
Philips AG2009
Record Player,
a modestly
priced 4-speed
unit with many
outstanding
features. is
ideal for the
enthusiast who
is assemtling
his own equip-
ment or
modernising
an older in-
stallation. The
pick-up arm is
wired for
stereo and the
Philips stereo
head is avail-
able as an op-
tional extra
Eddy Lurr(-m Brake gives +29% fine adjustment on
all four speeds. (umlnuously variable pick-up
playing weight (2-12 gms.).

Supplied with Phillps Hl F1 crystal head, type AG3019
for microgroove and 78 r.p.m.

Frequency response 30-15,000 ofs.

Pick-up lifting and lowering device.

Individually balanced heevy turntable.

Muting switeh fitted.

Can be used with any amplifier or radio set.
Complete with monaural pick-up, £10 10.0. or £1
deposit and 21 fortnightly payments of 10/-.
Avaltlable also with stereo head, diamond or
sapphire stylus. Prices on rcquest.

Unit

Here is a R e

present
that will
be really appreciated

Motorised food mixer with no irksome
lead hanging out and which does not
have to be plugged into the mains as it
works ofl three 14 v. cells in its handle
A really useful mixer ideal for kitchen or
anywhere ahout the house and can also
be taken on barbecues, picnics. etc
Price 35'-, plus 2/6 post and packing.

Electronics (Manor Electironies  (Ruislip) Ltd.  Electronies (Croxdon) Ltd.
Prark) Ltd. 42-4 W [{N 2686, London Road,
520, llu!h St. North, R Middx. Croydon.
Manor Park, E.12. Phone UISLIP 5780, Phone : CRO 6558.

Half day Wednesday.
K8 PE4 P RSV R 5 B 3 SR P P4 B P S P 1 5 P P P 5 P 6 PR P P PR B P P R R R PR B S R P P S PR ER PR B P X R

Half day Wednesday.
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For Your
Service Department

An invaluable tool for working inside
a dark cabinet or cupboard. Thisisa
screwdriver with torch and has four
interchangeable bits, two for the
ordinary slotted screws and two for
Philips heads. The torch section
operates fram 1} v. batteries in the
handle and will save its cost in frayed
tempers alone. Why not treat your-
self to one of these now ? Only 10/86.
plus 1/68 post and packing.

Morganite Potentiometers

Single and 2-gang
types available,
standard size with
good length
spindle, all

ne W and
boxed.

Smgle types. 1/-
each, values avail- -
able : 10K.

25K. 50K, 100K. 250K. 1 meg., 2 meg.
Gang type 3/- each—values available :
5K+ 5K. 100K + 100K, § meg. + { meg..
2 meg. + 2 meg.

This Month’s Snip
8in. P.M. Speaker in fabric-
covered cabinet—size 10in. x 8in,

4in. Price 29/8. plus 2/6 post
and insurance.

Versatile Wire
Single-strand 18};

which makes it
rustproof. Extra
strong, will
stand tremend-
ous strain. Ideal
for gardening,
clothes lines, in-
door aerials, etc.
etc. Also being steel alloy and hav-
ing a resistance of approximately #
ohm per yard this can be used for
electrical work, soil heating., wrap-
ping round water pipes, etc. New on
drum containing 3,000ft. Price 8/8.
plus 3/6 carr.

T.V. Service Sheets
200 sheets covering most gopular
post-war televisors by leading
makers—Cossor, Ekco, Ferguson,

£2, post free. PRE-
PURCHASERS OF
THESE SHEETS PLEASE NOTE:
WE OCAN SUPPLY SHEETS
Nos. 100-200, £1, or 150-200, 10/-.

Electronies (Finsbury Park) Lta.
29, Stroud Green Rd.,
Finsbury Park, N.4.
Phone : ARChway 1(49.
Half day Thursday.
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Here are some new ﬂ@ models

F.M. TUNER. Tuning range 88-108 Mc/s. Three LF. stages with pre-aligned transformers.

— Complete R.F. Unit is despatched wired, pre-aligned and tested. Built-in power supply.
=y 7 valves. Sensmwty 2.5uV for 20 dB. noise quieting.
TRANSCRIPTION RECORD PLAYER. Embodies new

ERRTINER Collaro RP594 unit with the Ronette Stereo Pick-up. Gives

£13.12.6 excellent results on stereo or mono. (16, 334,45 L.P.or 78r.p.m.)
discs. Detachable head and supplied with wooden plinth.
‘a Jrli’lr':mc THE ‘ COTSWOLD.’ An acoustically designed 3-unit Speaker
and I.F System capable of doing justice to finest programme sources.
AMPLIFIER . -y Range 30-20,000 c/s. All parts left *‘in the white >’ for finish
AVAILABLE RP-1U to personal taste.
SEPARATELY £12.10.0 THE “ GLOUCESTER ” cabinet has

been specially designed to meet the
varying needs of different homes. Mk. |
houses Record Player Stereo Amplifier,
F.M. Tuner and records, etc. The Mk. li
will hoyse a Tape Deck in addition.

(ETEEEENIR R R PP R R
“PACKAGED DEALS”

The above models and others, can be
obtained as parts of * packaged deals '’ of

MATCHED STEREO HI-FI
EQUIPMEN T, thereby saving you
additional money.

FREE DELIVERY IN UK. ' |
DEFERRED TERMS AVAILABLE THE “coTtswoLp"

OVER £10. £19.18.6
Why not send for Free Catalogue! oy e
¥ M. | £15.18.6
Other models include ] Mo 1 £17.8.6

TRANSISTOR PORTABLE nodel UXR-1. This dual-wave, 6 transistor portable radio, strikingly styled in handsome

solid leather case, is universally admired. The tone is rich and brilliant and it performs well everywhere, including in a car.

R o e e e i S S L — . S ———————— £15.18.6
(Car aerial attachment available 5/~ extra)

TRANSISTOR jUN|OR RAD'O model UJR-1. Ideal for youngsters. Novel circuit gets lots of stations...... £2.16.6

Suitable for headphones. (Additional amplifier stage, 16/6 extra)

HI-FI 16 W. STEREO AMPLIFIER odel $-88. World's finest 16 Watt Stereo amplifier regardless of price. 0. I%

distn. at 6 W./chnl. The attractively styled $-88 has many excellent features ..ot £25.

HI-FI 6 W. STEREO AMPLIFIER rodel $-33. World's best value in low-price Stereo. 0.3% distortion at 2.5
W./chnl. ideal for average room........c.coeerevenveveiienineenns T £11. 8.0
HI-FI SPEAKER SYSTEM inodel $5U-1. Ideal for Stereo in average living-room where cost must be low. Two speakers
fiohtch e enclostges 1l s W10, ODEIOMA €K 1) .pbemesrttesths el 4 1 oot T g e a1 et £10. 5.6
R/C BRIDGE MODEL C-3U. Measures Capacitance, 10 pF (0.0000¢uF) to 1,000 uF ; Power Factor : Resistance, 10002
to 5 MQ and indicates leakage. Automatic Discharge Safety-Switch...... ..o £7.19.6

AUDIO SIGNAL GENERATOR model AG-9U. 10 ¢/s to 100 Kcfs. Sine-wave output 10V f.s.d. down to 3 mV
f.s.d. Less than 0.1% distortion (20 c¢/s to 20 Kc/s). Decade frequency selection. Decibel ranges, —-60 to +22. 1%,
D ACKEROR, | NSO e, - nsamesrs 811 oo ie (8 - A (TSl el oS 8 e e Fg e s -t i 151 i £19. 3.0
VALVE YOLTMETER model V-7A. World's most popular YVM. Measures volts, ohms and decibels. D.C. sensitivity
7.3 megohms per Volt. D.C. input resistance !} megohms................. et fil3. 0:0

5 in. OSCILLOSCOPE model O-12U. This fine general-purpose 'scope has ‘' Y '’ sensitivity of 10 mV/cm, and covers
3 ¢/s to over 5 Mcfs. Rise time is 0.08 ; secs or less. Timebase 10 c¢/s to 500 Kc/s in 5 steps. Electronically stabilised.

Vo lazieaCalibRator s o it il it et s AT S - -« Tl i v e o e o« st oA e e =S W= £34.15.0
DIRECT READING CAPACITANCE METER model CM-1U. 4}in. meter scale calibrated in uF and pF. Full
scale deflection 100 micro-microfarads,1.000 micro-microfarads, 0.01 microfarad, 0.1 microfarad ......................cocoiunees .10.0
DX-100U AMATEUR TRANSMITTER. The most popular Amateur transmitter in the world. 100-140 watts out-
prits 160, IB0N0, 820, 1S O 1IOMIVEE €SI, . ittt 1 i ot AT cr e el Al pa e oass £78.10.0

DX-40UU AMATEUR TRANSMlTTER 40 Watts to aerial. lnput power 75 W. C.W., 60 W. pk. C.C. ’phone.
£29.10.0

Provision for V.F.O. Designed by “* Hams ' for " Hams ' et e e et e et e et ee e e iae s e i aaan

VARIABLE FREQUENCY OSCILLATOR model VF-IU. 10V output. Covers [0 to [60 metres...

W ithout obligation please send me FREE CATALOGUE (Yes/INO)....oooiiiiiiiiiiiiiiiiiiii ittt ettt st

Full details of Modet(S)......ccoiciiiiiiiciiimin o iciiirsi e areee Deferred Payments (Yes/No)............ccoeiiiianin,
NATIETERE | e SR N S, DEPT. PW. 2

PO [CRRTALS l DAYSTROM LTD, GLOUCESTER, ENGLAND

ADDRESS A member of the Daystrom Group, manufacturers of

I THE LARGEST-SELLING ELECTRONIC KITS IN THE WORLD.

www americanradiohistorv com
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George Newnes, Ltd.,,Tower House,
Southampton Street, Strand W.C.2.

Ceorea MNewnes Ltd., 1960

Phone : Temple Bar 4363.
Telegrams: Newnes, Rand, London.
Registered at the G.P.O. for trans
mission by Canadian Magazine Post.

SUBSCRIPTION RATES
¢ including postage for one year
tntand £1.3.0 per annum
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Increasing Signal - to - Nolse
Ratio oD
ews from the Trade

pen to Discussion

The Editor will be pleased 10 mnwle
articles of a practical nature. Such
articles should be written on one side

‘hilst the Editor does not hold himsel!
esponsible  for  manuscripts,  every
fort will be made 10 return them if a
amped and addressed envelope is
nelosed.  All correspondence intended
r the Editor should be addressed
he  Editar PRACTICAL  WIRELESS
eorge Newnes, Ltd., Tower House
nurhumplon Street, Strand, W.C.2
wing to the rapul progress in the
esign  of wireless apparatus and to
ur efforts to keep our readers in touch
ith the latest developments, we give
o warranty that apparatus described
our columns is not the subject o
tters patent.
Copyright in all drawings, photo-
raphs and  articles pubhshed ir
RACTICAL WIRELESS is specifically
served  throughout the  countries
‘anatory to the Berne Convention and
e U.S.A. Reproductions or imitations
any of these are therefore expressi)
il . PRACTICAL WIRELESS
A A

3
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PARLIAMENTARY BROADCASTS

HE question of broadcasting Parliamentary proceedings
has been raised again recently. It has been mooted that
the proceedings should be televised but there are a number

of technical difficulties. It would be far easier, however, to
provide sound broadcasting coverage, although wavelengths
would have to be freed for the purpose. In our opinion,
any attempt to broadcast all the proceedings of Parliament would
be money wasted ; the potential audience is far, far smaller
than that at present enjoyed by the Third Programme. It
would be more sensible to broadcast only a selection of the more
interesting Debates in the course of, say, the Home Service
Programme. The expense incurred would be of the same order
as those of normal programmes. However, we think, that in
view of the present-day apathy towards Parliamentary activity,
it would hardly be worthwhile to increase the present coverage.

////////////

RADIOS IN CARS
THE number of car owners in this country is rising steadily and
many wish to be able to listen to radio programmes while
travelling. Several years ago the only- method of achieving
satisfactory radio reception was to install a *“ car radio > with
all the associated equipment including a power pack for obtaining
H.T. from the normal 6 or 12V car batterv. Such radios were
frequently difficult to fix in position, large in size, and caused a
heavy drain on the battery. However, with the advent of the
transistor, conventional portable radio receivers can be suffi-
ciently sensitive to work satisfactorily inside most cars and form
a convenient source of entertainment.

Some car owners, particularly radio amateurs, have improved
reception by employing a standard car radio aerial with these
portable receivers and from correspondence we have received
it is clear that the majority do not appreciate the radio licence
regulations. Provided a normal wireless licence is possessed a
battery portable receiver can be used in a car without the need
of any other licence, but if any form of car aerial is used in
conjunction with the receiver, or the receiver can in any way
be said to become a fixture in the car, then a separate car radio
licence is required.

THE “P.W.” AND “P.T.” FILM SHOW
ANOTHER film show, sponsored by this journal and our
companion journal Practical Television, is to be held at
Caxton Hall, Westminster, as previously announced, on Friday,
January 22nd, at 7.30 p.m. The Editor will take the chair and
admission will be by ticket only. The event is being arranged
in conjunction with Mullard Limited. The films are entitled,
“ Mirror in the Sky”, “From Us to View”, and * Photo
Emission.” There is still a smail number of tickets remaining
and applications for these should, therefore, be made now.
Please mark your envelopes ““ Caxton Hall*" in the top left-
hand corner, and include a stamped, addressed envelope for the
tickets.
NN I NN
Our next issue, dated March, will be published on February 5.h


www.americanradiohistory.com

830

of
Wireiess

POTENTIAL AND
CURRENT NEWS

Broadcast Receiving Licences
THE, following statement shows

the approximate number of
Broadcast Receiving Licences in
force at the end of October, 1959,
in respect of wircless receiving
stations situated within the various
Postal Regions of England, Wales,
Scotland and Northern Ireland.
The numbers include licences issued
to blind persons without payment.

Region Total
London Postal ... 860,803
Home Counties 836,989

Midland 620,487
North Eastern ... 710,288
North Western < 571.594
South Western 500,205
Wates and Border Counties ... 308,125
Total England and Wales 4,408,491

tland 523,970
Northern Ireland 151,919
Grand Total 5,084,380

Radio Research Station

HE Council for Scientific and
Industrial Research has
authorised changes in the terms
of reference of the Radio
Research Station, D.SI.R., and
has appointed Mr. J. A,
Raicliffe, C.B.E,, F.RS,, to be
the new Director from October
1, 1960, when the present
Director, Dr. R. L. Smith-Rose,
C.B.E., retires.

The Radio Research Station
has earned for itself an inter-
national reputation for its
detailed studies of the propaga-
tion of radio waves by way of
the ionosphere and the tropo-
sphere. Recently the programme
has been reviewed and its scope
has been extended so as to take
advantage of the new techniques

provided by rockets and
artificial earth satellites.
Under its new terms of

reference the station will under-
take Investigations of the upper
atmosphere and outer space by
both radio and non-radio
methods. Half the total staff
effort of the station (amounting
to about 80 scientists and
assistants) will be made avail-
able for this purposc. The

Etound the World

PRACTICAL WIRELESS

Wellington (New Zealand) Airport, which has just been officially

fimEd

opened, is the first in the world to have a high-power (S00kW) 50cm
radar installation. This, together with a similar one at Ohakea Airfield,
has been supplied and installed by Marconi’s.

The Wellington installation posed many unusual engineering problenis.
The radar head, with duplicated transmitier/receivers, was sited on the
highest point of a razor-back ridge, 1,630ft. high, conirol being eflected
from the Airways Control Centre four miles away, via a microwave

radio link.

The received radar signals are also sent by microwave radio link to
the airport and by a separate radio path to the Airways Control Centre

for display on the radar screens.

necessary  additional staff  is
being recruited.

Electronic Control Systems

NEW clectronically con-

trolled positioning system,
which when used in conjunction
with a conventional drill, or
other tool, enables very high
degrees of accuracy to be
obtained without a skilled
operator, has been producing jet
engine components at the Derby
factory of Rolls-Royce Limited’s
Aero Engine Division for the
past five months.

The system. which has been
developed by E.M.L Electronics
1Ltd.. in collaboration with
Optical Measuring Tools Ltd,
uses a 30in. rotary table, and
results obtained have been so
satisfactory  that Rolls-Royce
has now placed orders for two
more.

The new equipment allows
work to be carried out to
accuracies never before possible,
and because it dispenses with
expensive jigs and templates is
particularly suitable for small
batch working.

BBC’s Sound Services
HE BBC issued the following
statement on Friday,
November 27th:

“The BBC has been consider-
ing for some time the develop-
ment of its sound services In
general, and their extension into
local broadcasting. Any major
extension of the existing services,
particularly for local broadcast-
ing. depends, in the first instance,
on the allocation of additional
frequencies in the V.H.F. Band.

The BBC has already made
known to the Post Office its
desire to use further V.H.F.

frequencies to fill gaps in its
rresent V.H.F. coverage and for
local broadcasting. These
frequencies. which are allocated
internationally for broadcasting,
arc at present used in thig
country by other services, and
their release for broadcasting is
problematical. Until this ques-
tion is resolved it is not possible
to proceced with detailed plans.”
Agreement
AN agreement has been con-
cluded between Marconi’s
Wireless Telegraph Company

www americanradiohistorv com
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and the Government of India
(Ministry of Defence) for the
manufacture under licence in
India of Marconi V.H.F. Multi-
channel Radio Terminals and
Repeaters, and ancillary equip-
ment.  The agreement under-
Jines the importance the Indian
Government  places  on  the
development and expansion of
internal communications.

Under the terms of the agree-
ment Marconi’s are to supply all
necessary technical assistance for
indigenous manufacture.

Dounreay’s “Hot”’ Laboratory
NE of the world’'s most
elaborate *‘hot™ radio-
activity laboratories is a vital
feature of Britains new fast
breeder reactor at Dounreay,
Caithness.  No similar reactor
has ever operated before and,
because of its unusual features,
it is essential for nuclear
scientists to carry out laboratory
examination of intensely radio-
active fuel elements.
Everything in the laboratory is
done by remote control, using
closed-circuit television and pro-
tective windows. Engineers and
scientists operate the complicated
cauipment from behind concrete
walls. Mechanical hands, called
Master Slave Manipulators,
follow precisely the movements
of an operator’s fingers and are
sufficiently sensitive to pick up
a pin.

Appointment

I'[' is announced by the Plessey
Co. Ltd.. that Mr. R. G.

Kenwright has joined the Com-

pany as Chief Engineer, Tele-

vision Components Division,
Components Group, llford.
Mr. Kenwright joined Pilot

Radio Limited in 1940 and was
appointed Chief Engineer of that
Company in 1946. In this
capacity he was responsible for
the complete production pro-
gramme for radio, television and
other equipment.

Before  joining  Pilot  Radio
Limited, Mr. Kenwright was a

radio design engineer with The

Sales and Production of
Gramophone Records

1\/ ANUFACTURERS’ sales of
gramophone records in

£1.290.000 which was 3 per cent.

higher than in September 1958.

Plessey Company Limited.

in September
September were  valued at
Total sales for the third quarter

PRACTICAL WIRELESS

of last year were 1 per cent.
higher than in the corresponding
quarter of 1958 but export
sales were 6 per cent. lower.

In September the production
of 45 rev/min. records was 51
per cent, greater and 334 rev./
min. records 23 per cent. greater
than in September 1958 but 60
per cenf’ fewer 78 rev./min.
records were produced.

The total production of
gramophone records during the
third quarter of last year was
5 per cent. higher than the
third quarter of 1958; 66 per
cent. fewer 78 rev./min. records,
56 per cent, more 45 rev./min.
records and 11 per cent. more
334 rev./min. records were pro-
duced than in the corresponding
quarter of 1958.

Trade Fair in Moscow

AN Advisory Council of lead-
4 ing industrialists with wide

experience of trading with the

Top telephone men of Britain get together. Left to right in this group,

831

Fair is organised in the best
interests of British industry.

Mr. V. G. Sherren. Managing
Director of Industrial & Trade
Fairs Limited, organisers of
the Fair, and Chairman of
the Working Committee, said at
today’s first meeting of the Joint
Committee that the response
trom British industry to the
Anglo-Russian Trade Agreement
signed last year has been
immediate and a large number
of British companies regard the
Fair as the ideal “stepping-off
ground " for future trade
relations.

Tape Services for the Sick and
the Blind

ON Friday, 30th October, the

arrangements for the first
steps in the co-ordination of
tape-recording services for the
sick and the blind were formally
agreed on at the offices of the

seen at the G.P.O.’s Dollis Hill, London, Research Station, when Britain’s
first experimental electronic telephone exchange was opened on November
10th, are : Sir Thomas Eades, Chairman of the Automatic Telephone
and Electric Co.; Sir Lionel Harris, Engineer-in-Chief of the Post
Office ; Mr. J. R. Bevins, Britain’s new Postmaster-General ; Dr.J. N
Aldington, Group Managing Director of Standard Telephones and
Cables ; and Mr. R. Robinson, Director in Charge of G.E.C’s Telephone,

Radio and Televison Works.

Soviet Union has been set up
to advise on the organisation o\
the British Trade Fair to be held
in  Moscow in 1961. The
Council will hold joint meetings
at regular intervals with the
Working Committee on the Fair.
It will also act as an Exhibitors’
Committee to ensure that the

.

www americanradiohistorv com

British Recording Club,
Fleet Street, London, E.C.4.
The organisations which will
now work in co-ordination with
the British Recording Club are
The Hospital Broadcasting Ser-
vices. The Tape Reading Circle
for the Blind, and the British
Recording Club Braille Services.

145,
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No. 6—THE WIRING OF THE A.C. RANGES
OF THE MULTI-METER

By E. V. King

HIS final article will enable the construction
of the multimeter to bec completed. Few
extra parts are required and none of the

wiring so far carried out has to be altered or
removed.

The A.C. Range (Volts)

In order that the mcter may be used for test-
ing the mains side of a receiver, the unrectified
transformer output for HT. or the audio-output,
the meter must respond to A.C. voltage. A
moving coil instrument will flicker on A.C. so
that we must accept A.C. into the test leads, pass
it through the dropping resistors and then rectify
it to D.C. before application to the meter. Full
wave rectification is necessary to obtain a correct
deflection and a special “meter rectifier” is
usually employed to do the job. The author
belicves these are of the copper oxide type, but
are basically no different from any other recti-
fier. They are very small and compact, being
about the size of six shillings piled one on
another. This rectifier must match the full scale
defiection of the meter. That is, in our meter, it
must be bought as a ““ one milliamp meter rectifier
(bridge type) ” (see Fig. 30). These vary in cost
between 6s. 6d. and 14s.

The author tried the use of four ordinary

AC
Voitage

D.C

=
Fig. 30.—Circuit of the meter rectifier.

cheap germanium diodes and had reasonable
success, the results of which will be given later.
The use of four diodes would, of course, lower
the cost considerably as they are very cheaply
available on the surplus market. They would
probably be harder to burn out than the copper
oxide type rectifier which is very easily damaged
by overload or by overheating when fixing the
wires.

The low ranges of Volts are not accurate when
the rectifier is in circuit so a switch is fitted
to give direct connection to the meter for ordinary
D.C. use, the rectifier being switched in for A.C.

operation. The input to the meter at “c¢” and

The completed meter.

“d” is always connected to the rectifier, but this
has no affect on the meter (i.e., does not shunt
it) as the rectifier resistance 1s very high.

Wiring the A.C. Range

The switch S$4, which must be a two-pole,
throw-over type is fitted as shown in Fig. 31.
Find out with a torch battery and lamp or by
using the multi-meter on the resistance range when
the contacts “a > and “b ™ are making with “ {7
and “e” and arrange the switch as shown. Then
the down position will be “ A.C.” and the up
or “ Off ” position will be D.C. It you did make
an error, however, it would not be serious and
would soon be discovered for the meter would
refuse to work on “A.C.” but would work on
D.C. or A.C, when switched to D.C.

The meter rectifier is attached to the panel
with a small belt as shown in Fig. 31. Do not
shorten the leads already attached. Now examine
the rectifier. Two leads are green, one is red and
one is black, or two tags have no colour, one
is red and one is black. Or engraved in the black
plastic near each tag is a sign, one +, one —, and
two ~-. The green lcads, the colourless tags or the
tags marked ~ are those which accept A.C., the
others obviously passing on positive and negative
polarity respectively. The rectifier must not on
any account be touched with a soldering iron.
The leads should have sleeving slipped over them
and they may be lengthened as required.

Here is a suggested plan to be carried out with
careful reference to Figs. 31 and 27

1. Unsolder the lead going to plus of milli-

www americanradiohistorv com
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“d” on $4.

2. Unsolder leads from negative of meter. join
them together and lengthen if necessary (or make
fresh connections) so that they connect to “c¢ ™
on S4. This has been done on Fig. 31 by taking
a wire from RS to-“c¢” and from RS to pin 6
on S2 and then on to the busbar joining Ré6. 7.
8 and 9.

All we have done so far is to

PRACTICAL WIRELESS
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on the highest range. Never overload the meter.

An interesting point when using a copper oxide
rectifier is that if the meter is overloaded on
D.C. ranges with the circuit of the multimeter the
rectifier is much more likely to break down than
the meter. This is a good point as on the whole
the rectifiers are cheaper and casier to come by
than meters. but it also means that if an obscure

connect leads which did go to the
milliammeter to ¢ and "d”
on the switch.

Join “b 7 of S4 to plus of
mllllammelcr.
4. Join ~a " of switch to minus

of milliammeter.

Now put switch in D.C. position
and test that the meter still works
properly on all ranges as it did

before. Do not proceed to wire
in the rectifier until you are sure
of this.

§. Take the two A.C. lecads
(green. colourless tags or marked
~) and connect one to the plus
terminal of the multimeter ((that
makes three leads to this terminal
Connect the other to the
busbar joining R1. 2. 3. 4 and §
together. Make sure no shorts can
occur as the leads will be rather
on the long side.

Now put the switch to D.C. as
before and check again that the
meter still works perfectly on all
rdnges. If it does not. then the
rectifier, is faulty unless you have
caus;d other wiring trouble. Again. do not pro-
céed if the meter does not work at this stage.

'6 Solder the positive lead from the rectifier
to tag “f " on S$4.

7. Solder the negative lead from the rectifier
to tag "¢ on S$4.

Now test on D.C. again: there should be no
difference.  You may now switch to A.C. and
try it on a battery or A.C. voltage from a trans-
former. The same rules apply to this as applied
to th D.C. meter. a}lways starl with SI off. and

. be—Paxolin,
ebonite
etc

—

e |

Germanium dioges

/' c . vl
T R
Fig. 32.—Making a meter rectifier from  four

germanium diodes.

Fig. 31.—The complete wiring
diagram.

| )/
Colourless 475 volts

fault occurs and no deflection can be obtained on
any range it could be rectifier trouble. This would
soon show up on removal of the reetifier. the
remainder of the circuit being left intact and the
switch S4 being put on D.C.

Making « Meter Rectifier with Four
Germanium Diodes (Fig. 32) ©a

Four diodes are mounted by passmg lhe leads
through four holes spaced about #$in. apart in
some pa\olm The leads are twisted and soldercd
at their ends on the other side. Leads coded by
colour are taken through four more holes to
guard against accidental pulling.

The diodes should be tested on the resistance
range and four with the lowest resistance chosen
for usc. If the meter shows a very high resis-
tance reverse the connections in the above test.

The germanium diodes have an appreciable
resistance in the forward direction so that the
ranges will read low on A.C. but in ordinary
servicing this will not matter.

Full details are given in the sketches of Fig. 32.
Some diodes may be coloured the reverse way
round so if. when wired in circuit. the meter
tends to move backwards. simply change over the
red and black leads from the rectifier bridge.

Using the A.C. Ranges in Receiver Testing

The meter is switched to A.C. 1.000V range and
the vollage range reduced with caution as each
test s in. progress. . On Fig. 10 the meter may be

'
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clipped across the mains Jeads (8 and 9) to test
if the voltage is actually there and across at
points 7 and 10 to test the switch (e and s).

In Fig 11 the meter would be used across the
mains at 18 and 16 and then at 17 and 16 1o
test the switch.  When connected across from
17 to 18 with the switch off it will tell you if
the transformer winding is open circuit, it should
show the full volitage of the mains. Test the
sccondary of the transformer by putting the meter
between point |5 (usually chassis) and each anode
of the rectifier valve at 14 and then 13. The
readings should be identical. If not. remove the
valve and test again. The voltages will be higher
but should be identical. If not H.T. windings are
shorting. if they are the rectifier valve is faulty.
lhe reading from 13 to 14 is not of much use
but will be the sum of the other two readings.
Test here with care as a 500-0-500 transtormer
will have well over 1.OO0OV on this test,

Filament windings may be tested, but since
the filament voltage should be fairly accurate
and the meter is not, especially on the low (A.C)
ranges. refer to the graph given (Fig. 33) or test
a receiver known to be in working order and
note the SV. 4V and 6.3V positions.

Using the Mecter to Test Condensers

The meter is put on D.C. ranges, to resistance
test.  One lead is clipped to the condenser and
the other lead is touched. without contact with
the hand. on to the other side of the condenser.
For condenscres of 0.01.F and less, no deflection
of the needle should be noticed. If there is, the
condenscr should be discarded. I the condenser
is over 0.01xF and up to about O.lukF, there
should be a very small flick after which the
needle should return to zero.  If it does not, the

6*3V Filaments

W= - ~m= e 2o =S —>A SV Filsments

4V Filsments

Meter reading on /O Volts AC

(voits RMS)
lig. 33.—Reading filament voliages from a graph.

condenser is no use, having a high leakage value.
If the condenscr is 0.1x4F (or over) the flick will
be more apparent (about 1/20 full deflection), but
should still settle to zero if the condenser is not
clectrolytic.  In testing larger condensers the
same idea is applied, but the original deflection

PRACTICAL WIRELESS
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Rear view of the completed meier.

will be greater. This gives a rough estimation of
capacity.  When testing electrolytics, the meler
will probably move right over the scale and should
return rapidly to almost zero. The nearcr to
zero it goes the better the condenser, and the
more the initial flick the higher the capacily or
the better polarised the condenser is.  1[ the
necdle moves back slowly. over, say, one minute,
it shows usually that the condenser needs polaris-
ing on a D.C. source. When testing electrolytics,
the plus terminal of the meter should be connected
to the minus of the condenser.

Trimmers may be tested for the usual fault of
a dead short in the same way. Disconnect from
circuit on one side first (as a tuning coil may
be shunted across them).

Conclusion

The radio enthusiast will now have a strong,
serviceable meter with which he should be able
to carry out all normal tests, and fault detection
should become much easier. Above all he will,
in the construction of the meter, have gained
much useful knowledge. If a commercia! instru-
ment is overloaded and damage is donc it is
often necessary to return it to the makers. but
the beginner with this meter should be able to
trace any damage and repair it himself. FEven if
it happened to be the movement itself which
needed replacing, this would be a small cost
compared with a makers’ overhaul.

Il vou are not in the habit of filing vour
PRACTICAL  WIRELESS You should copy out
the circuit of the completed meter, put it in an
cnvelope, and pin it instde the meter for reference
in the future if necessary. This is always a use-
ful procedure, even if some apparatus is made for
a friend, as one’s memory of particular jobs often
fades surprisingly over a few years.

The author will be pleased 1o deal with any
queries concerning this particular instrument
through the usual query couppn service.
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A 6K7
Superhet

A CIRCUIT USING FIVE IDENTICAL VALVES
By J. Heath

HE 6K7 type of valve can be obtained very

i cheaply indeed. and in the receiver

described here this valve is common to all

stages. This fact much reduces the cost of build-

ing the set. and means that only one extra valve

is needed for replacement in any stage through-
out the whole receiver.

Circuit

The circuit is shown in Fig. 1, and is for A.C.
mains only. The first valve is employed as a
suppressor grid mixer. with separate oscillator.
Coils are for medium waves only, but a pair of
long wave coils. with switching, can always be
added easily. The third valve acts as a conven-
tional intermediate frequency amplifier. and is
followed by a grid detector. the valve being wired
as a triode. This is a sensitive detector and
requires few components. The last valve acts as
output, with a screen grid dropper to prevent

the maximum rating being exceeded. A contact-
cooled metal rectifier provides H.T.. but there is
plenty of space for other types of rectifier.

It should be noted that cquivalents of the 6K7
inserted

may be instead. and these include the
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835

< il
>§3W

3 _@%w%ﬁ
i e
54 --&-s&%%@@?

R e
Cramia i d

e
CVIigd4l. CVI1943. EF39. KTW63. OM6. and
Wo3. The 6K7G and 6K7GT types are also

equally suitable. these having glass and glass
tubular bulbs respectively. Looking at the valve
or holder from below. and counting pins clock-
wise from the key-way. connections are as
foliows:—

1. unused, but metal shell in metal types. and
therefore wired to chassis.

2 and 7. heater.

3. anode.

4. screen grid.

S. suppressor grid.

6. unused,

8. cathode.

Top cap, control grid.

L% 1]

ouTeuT
TRANSFORMER

IG;/F'
é LS

+
rECTIFIER ] _,2—
47
2ol
100
fe}
K7 HEATER Y
TRANS
470
KQ
R
1 L& L
5 7
o /T T w0 Izs.,r
m £a00ER I <—o/o—l
1000 S/ i ws sw

Fig. 1.—The circuit diagram.
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‘® 7

1ET1 v3 1ET2 V4 !

1F Stage Detector
d g
Qutput
Transformer

y Condgenser

N\

Speaker.

\Chass/s ox7”

Fig. 2.—Chassis lavout.

These pin connections are, of course, common
to all the stages throughout the receiver. [t s
thus easy to make a final check of valveholder
wiring, before trying the set.

Chassis Layout
A chassis 9in. X 7in. X 2%in. deep will casily
accommodate the parts, including a 4in. or similar

speaker. and the layout is shown in Fig. 2. A
sensitive speaker of the type used in battery
portables will be satisfactory, and its output

transformer may generally be retained because
the primary current is only some I12mA or so.
A transformer for mains output valves, of larger
fype and greater current rating, is equally
satisfactory.

Separate trimmers of 30pF or SOpF maximum
capacity must be wired in parallel with ecach
section of the gang condenser, as shown in Fig. 2.
if this item docs not have trimmers already fitted.
Anvy tyvpe of reduction drive is satisfactory. The
smali drives made to fit directly on the condenser
spindle have a projecting lug which must be held
by a bracket or long bolt and lock nuts, or the
drive cannot function.

The first LF. transformer will normally have
a lcad issuing from the top, unless it is a midget
component. This lead is for LF. stage grid

connection.  With the sccond transformer. all
leads normally issuc from the bottom, and the
wire which would normally go to the diode can

The parts shown in the chassis layout tl/agram can be
identified in this view of the receiver.
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be lengthened, and brought through the chassis.
where it is joined to the 100pF condenser and
470k resistor. With some transformers it is quite

A e B B e B B S e €s Er B Be e e e Ber Bar a s Bee Bt g S hn Bar e e BasSer

5 COMPONENTS LIST

Two 465kce/s LF. transformers.

2-gang SOOpF tuning condenser, with 30pF or
50pF trimmers.

Reduction drive and control knobs.

i Aerial and oscillator coils, SO0pF padder.

Five 6K7 or similar valves. Five octal holders.

: Resistors : two 100 ohm, 1.5k, 10k, 15k, 100k,

i four 47k, two 470k, Sk pot. with double-pole
switch.

Fixed Condensers : two 100pF, 200pF, three
500pF, 0.005/F, 0.01xF, two 0.14F, 25uF,
12V.W,, or 25V.W., 8 plus 164F, 350V.W.
or similar.

6.3V, 1.5A heater transformer.

SOmA, 250V metal rectifier.

Small smoothing choke.

Chassis : about 9in. x 7in. x 2}in.

easy to lift ofl the can and draw this lead through
a top hole, as in Fig. 2. instead.

All connections above the chassis are shown' in
Fig. 2. With the output transformer. “P”
indicates the primary. and “S” the secondary.
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The ratio is not very critical, and can be around
50:1. for a 3ohm speaker. The speaker itself is
best left off until other constructional work and
wiring has been completed.

Underneath the Chassis

Wiring and components are shown in Fig. 3.
The heater circuit is best connected up first. the
insulated wire being run close against the chassis.
With the heater transformer. the primary should
be for 236/250V and the transformer should sup-
ply 6.3V. L.5A.

Mains connections should be made with good
quality flex, that side of the circuit which goes to
receiver chassis (via switch) being taken to mains

neutral. This is easily arranged if a 3-pin plug
is used to draw current from a 3-socket wall
outlet.

Rectifier

The contact-cooled rectifier should be bolted
securely to the chassis. burr being removed from
the holes so that good thermal contact arises
between rectifier and chassis. The ordinary type
of rectifier can be mounted on brackets above
the chassis.

(To be continued)
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>

Fig. 3.—Wiring of the receiver.

www americanradiohistorv com


www.americanradiohistory.com

-—

HE circuit diagram of this recciver was
given in the previous article (January
issue) and its operation was discussed. The

construction of the receiver was begun and the
{wo brass bushars used can be seen clearly in the
illustration. on the opposite page. When the
ferrite rod has been mounted, as described Jast
month. the stand and core of the pot should be
fixed in the set with woodscrews or the bolts
provided with it. making sure that it is not too
near the ferrite rod. Failure to separate L1 and
L2 by a gap of several inches may result In
unpleasant howls and distortion.

We will now assume that all the components
have been wired up and firmly fixed, with the
exception of the battery, L1 and L2. Turn RS to
its fully negative position (i.e., rotor-arm shorted
to emitier of T1). Now take 5ft. of thin coil
wire (the gauge is not important, but you should
be able to handle it without breaking it) and
wind 33 turns tightly on the middle groove of
the bobbin. Secure the coil with thread or a
very small rubber band that docs not protrude
bevond the rim of the groove, and reassemble
the pot in its proper position, making sure that
the wires emerge trom the holes without being
trapped between the cups, and that the plastic
screw is turned up firmly but gently.

Testing

Next, connect up the two ends of the coil
temporarily to the correct circuit points (across
C1) and also connect a temporary aerial to Tl
collector terminal via a 47pF capacitor. Do not
shorten the coil leads yet; you may neced the extra
{for adjustments.

Now take another 5ft. length of coil wire and
connect its ends (lemporarily) to the proper points
fo; L2 (i.e., base of T1 and junction of R1 and
R2).

Next, take the ferrite rod (or the second pot-
core, it a fixed receiver with aerial is planned)
and wind on about 20 turns of the wire. For a

PRACTICAL WIRELESS

A TRANSISTOR REFLEX

fabrdary, 1960

RECEIVER

COMPLETING AND TESTING
THE SET

{(Continued from page 744 o
the January issue)

By D. 8. Pitt

territe rod this means bunch-wound towards onc
end: for a pot core it means the middle groove as
hchrc. You sheould now be able to hear, on
turning the tuner, a local station or two. If
using a second pot you must 1emember to close
it when listening.

Sensitivity

Carry on in this wayv. adding turns one by one,
until heterodyne squcaks straddle cach station.
You must now judge the right moment to stop.
An cxcescive nuirber of turns will make the
receiver over-sensitive and esasperatingly difficult

To Battery  To L2 on ferrite 70 Tuning

\/ it 6?275””{\ /
— / _j
\ / ——Pot~core
\ gssembly

©r—8uF '(
!\ Diode / \
\\\( \\< 7o 500 70
1 = Potentiometer Heaophone
7o Switch RS) Terminals

Fig. 2.—The wiring diagram.
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to control without geared tuning. A slow.
rhythmical chirping or * motor-boating = indicates
a serious fault caused by insufficient scparation
of L1 and L2, cramping of wires and compon-
ents, or failure of CI1 or C12, and should be
remedied before proceeding further.

_ When satisfied that the best degree of sensi-
tivity has been reached. try the effect of using
C1 and RS controls together. Notice that although
RS has little effect on tuning-scale positions. the
loudest reception of a given station is by no
means always achieved with the highest level of
regeneration.

If you do not intend to usc an
acrial, you should now disconnect
the temporary one and readjust
the turns of L2 for ferrite rod
alone. This will mean a few
extra turns for best results.

Finally., shorten the leads of
L.t and L2 and fasten the ends
properly. making sure that the
two coils keep their proper dis-
tance apart.

Notes

For really long-range reception.
obtain two shaft-extension bushes
and shorten the shafts of L1 and
('S and use the coupling bushes to
attach lengths of lin. plastic rod
or dowelling to these two com-
ponents. H you can obtain a
geared drive for CI. so much the
better.  Fix the two components
at the back of the receiver and
allow the ends of the plastic rods
to project through the front of it
sufticiently to attach the knobs. A
last refinement which may be
tricd is to connect a small capaci-
tor (maximum value 47pF)
between the collector and emitter
terminals of Ti. By the use of
these three stratagems the turns on
1.2 may be considerably increased

whilst  control is maintained.
Superhet  sensitivity is thus achieved without
instability. The recciver will not break into sell-

sustained oscillation. anyway. the above measurcs
being remedies for hand-capacitance. ctc.  To
constructors familiar with the temperament of
orthodox regencrators. this automatic suppression
of oscillation at the central tuning point of each
station may come as a pleasant change.

Screening

Screening has not been mentioned in the above
note because no part of RS or C1 is at the same
potential and so it is difficult to apply. If you
would like to try the eflect. then place a large
sheet of aluminium at the front of the receiver.
clectrically isolated from the circutt. drilling two
holes for the plastic control shafts. If this is

. unsatisfactory. connect a high resistance potentio-

meter across the battery and take a wire from
its middle terminal to the scrcen. Adjust the
potentiometer setting for best results.

The use of Litz (stranded) wire for L1 and
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839

L2 will improve performance. 1f you use this
wire. clean the insulation from the ends of all
the strands. Join all the strands together with
solder and treat as one wire for fixing. Failure
to observe these precautions will mean losing the
advantages that this wire offers.

Earth

The use of an earth wire is not recommended.
but if you intend to try one. connect it to various
points on the circuit until best results arc
achieved. If you are using a screen. then con-

ooy

Rear view of the receiver.

nect the carth wire to the screen and nowhere
clse.

H.F. Reception

Reception on the lower (high frequency) end
of the medium waveband. for which L1 is
designed. will not be very loud. This is not the
fault of the set but of the transistor specified
when used in the common emitter (high gain)
mode. Better results will be obtained with an
OC4S5 for Tl and perfect results with an OC44,
but at some extra expense. Alternatively, the
waveband may be altered by adding half a dozen
extra turns to L1 thus bringing in low-frequency
medium-wave stations at high volume. 1f this is
done. the number of turns on L2 may have to
be adjusted slightly.

If you use a second pot core for L2 (for a fixed
set with an aerial) you may care to use the
internal slug for small adjustment of inductance.
For this you will have to.drill a %in. hole in the
baseboard or chassis on which L2 is mounted,
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Close-up of part of the wiring.

dircetly under the centre of the core. so that a
screvdriver can be inserted from the far side.
Do not forget that receivers that produce
heterodvne  whistles can  spoil other people’s
reception if too Tong an aerial is used.

COMPONENTS LIST i

Resistors :
Ri- 68K, |W
R2—19k, EW. g
R3 4.7k, IW. ;
R4—1k. iW. H
RS —5%hm, wirewound pot.
R6- 47k, iW.

S

RY 4.7k, {W.

R1O 10k, }W.

All resistors are of 10 per cent. tolerance.
Capacitors :

C1—59"F variable (miniature or standard).

C2—59uF, 12VW electrolytic.

C3--109pF ceramic.

C4- 47pF ceramic.

C5--0.093.F mica.

C6—8/F 12VW electrolytic.

P C7T—3uf 12VW electrolytic.

i C8—53uF 12VW electrolytic.

! C9—SuF 12VW electrolytic.

Ci10—47pF ceramic.

¢ CH1 - 0.014F paper.

' C12-—-100:F 12VW electrolytic.
+  C13 (if needed) —47pF ceramic.
Transistors :
T T1—XA104.

i T2—-XB104.

Coils :
L1 Pot-core assembly, Neosid D10 (Denco).
1.2-—See text.

Diodes :
X1 and X2—GEX34

PRI YT Ty
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Performance

No acrial or earth connection has been shown
in the diagrams. Reception of local stations on
the ferrite rcd alone was adeguate during day-
light, and after nightfail all the strongest miedium-
wave stations abcie about 230 metres were
received at good veoiume, using standard high-

PRACTICAL WIRELESS
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impedance headphones.  The
addition ef one more transistor
audio stage gave good loud-
speaker loading with sufficient
volume for an average domestic
room. Tone. using a good 12in.
speaker, was apparently undis-
torted, and background noise
(with this speaker) was ncgli-
gible. This performance refers to
Nottingham, which is not an
especially good location for the
ieception of Continental trans-
missions on the medium wave-
band.

Readers  constructing  this
weceiver  should note that its
performance  depends, more
than anything else, on the wind-
ing of L2. A little extra time
spent in adjusting the numbecr of
turns. spacing of turns along
the sleeve, and position of the sleeve on the rod,
will be amply repaid in terms of results.

Booka 7 Recetved

R.S.G.B. AMATEUR RADIO CALL BOOK.
1960 edition. 72 pp. 10in. X 7in. Puoblished
by The Radio Society of Great Britain, New
Ruskin House, Little Russell Street, London,
W.C.L. Price 3s. 6d. 4s. by post.

The previous edition of the R.S.G.B. Amateur
Radio Call Book appeared in November, 1958.
and since then more than 350 new calls have
been issued. More than 300 calls cancelled, 100
old calls re-issued and more than 900 changes of
address recorded. The popularity of the book
can be judged from the fact that practically all
copies of the 1959 issue were sold within a few
months of publication.

AUTO RADIOS, by Jack Darr. 154 pp. 84in.

54in. Published by John F. Rider Publisher
inc, 116 West 14th Street, New York, 11, N.Y,,
US.A, and obtainable from Chapman and Hall.
37, Essex Street, London, W.C.2. Price 26s.

This American book deals with the installation
and servicing of car radio receivers and although
many American expressions and technical terms
are used, much of the information would prove
of value to the serviceman in this country. Chap-
ters deal with installation, servicing, 6-12V.conver-
sions, hybrid radios and the workshop.

BASIC AUDIO (three volumes), by Norman H.
Crowhurst. 448 pages in all. 9in. X 6in. Pub-
lished hy John F. Rider Publisher Inc., 116 West
14th Street, New York 11, N.Y. Obtainable from
Chapman and Hall, 37, Essex Street, London,
W.C.2. Price 23s. per set.

These three volumes deal with almost every
aspect of AF. theory and are illustrated through-
out with line drawings. The treatment may secm
rather elementary to some British readers, but
no knowledge is assumed and the books should
prove valuable to the practical man. The illustra-
tions follow the typical American style.
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ISOLATION TRANSFORMERS

A OPTIONAL 254, aod 50', BOOST,
OR 6.3 V.'OR 10.5 V. OR

12/6 MAINS INPUT

OU \’, LATEST SUPERION PRODUCT

'YP1, A2. HIGH QUALITY, LOW CAPAC-

0/15 pF. OPTIONAL BOOST 25Y,, 509,

759, 16/6 EACH. MAINS INPUT.

TYPIS B, MAINS INPUT. MULTI OUTPUT 2,

4, 6.3, 7.3, 10 AND 13 VOLTS. BOOST 259%,

AND 50%. LOW CAPACITY. 21/-
TRIMMEES Ceramic. 30, 50, 70 ph. 9d. ;1o pf.,
150 pi., 18 250 pf., 18 500 pi.. 750 pf., 1/8.
RESISTORS Preterred values, 10 ohmq o Ju 1ueg.,

iw. w.. d L8d. 0 vw.,

1 \
HIGH S'I'ABILITY w10, 20
16012 Lo 1V meg. Ditto, 59, 100Q

Pre(erre«l vales.
to 5 mey. 0, 9d.

5 W:l't WIRE-WOUND RESISTORS 1/3

23 ohms—10,600 oluns 1/8
5 2/-
15.000 ohms—350.000 ohms, 5 w.. 1/9: 10 w.. 2/3.

PLASTIC RECORDING TAPE

Luuv' Play 7in. reel, I, 7o01t.

eel. Faort.

3in. reel
‘* Instant
fluxer, 2o/

3ulk Ta Tape Euser and Head De-
30 v A, 27/8. Leatlet. S.ALE.

0.P. TRANSFORMERS, Heuavy bmty 50 mA., 4/6.
Multiratio, push-pull, 7/6. Miniature, 344, ete., 4/8.

L.F. CHOKES 1310 H. 6u/63 ma. 5-: 1 H.

&3 mA.. 10/6 1 10 H. 1530 mA.. 14'-,
MAINS TRANSFORMERS 200/250 v, A.C,
STANDARD, 25)-0 ). B0 mA., 6.3 v. 3.5 a.
tapped 4 v. 4 a. Rectifier 6.0 v. 1 2.5 v
Q. or 4 v 2 a. ditto, 3504 22/6
MINIATURE. 200 v. 20 m 10/8
MIDGET. 220 v. 43 mA.. 6 15/6
SMALL 100 ma 19/8
STD. o, 65 mAL, a 17/8
HEATER TRANS, 6 3. L3
Ditto, tappe:d sew. 8/8
Ditto, sec. 6.3 v, aamp 10/8

ALADDIN FORMERS and core. tin., 84, : in., 10d,

. FORMERS 5937/8 and Cans TV1l2 $in. 6q. x
b nnd lin. sq. x 14 .. with cores.
TYANA — Midgel Noldermg Iron. 2303v. 40 w., 18/9.
REMPLOY Instrument ron, 23C v. 25 w., 17/3.
MAINS DROPPERS. 3in. x 1{in, Adj. Sliders.
0.3 amp., 750 ohms, 4/3. 0.2 amp., 1,000 ohms. 4/3.
. LINE CORD, .3 amn., 60 ohmas per foot. .2 amp,, 100
ohs  ner foot, 2-way. 6d. per foot, 3 ..-wny. 7d. per ft.
LOULUSPEAKER P.M. 3 OHM. &in. Rola, 17/8,
tin Plessey, 19/8. 6in. x 4in. Rola, 18/es Glin. Rola,
188, 8 x ain., 21/-. 10 x 6in., 27/8. 10in. Rola, 30/-
Hy-14 T“eetcr 25/-. 12in. R. A-. 30/~
STENTORIAN HF1012 10in. 3 to lﬁohm 10 w., 95/-.
1¢in. Baker 15 watt 3 ohms, or 15 ohms, 105/..
12in. BAKER FOAM SUSPENSION 1;i¥ohm, £8.
CRYSTAL DIODE G.E.C., 2/ GEX34 4/.
HIGH RESISTANCE PHONES. 4,000 ohms, 18/8 pr.
MIKE TRANSF. 50:1, 8/9 ea.: 100:1. Potted, 10/8.
SWITCH CLEANER. Fluid squirt apout. 4/3 tin.
TWIN GANG TUNING CONDENSERS, 65 pi,
miniature lin. x 1}in. x 1%in., 10/-. .0005 Standard
with tritnmers, 8/= ; less trimmers. 8/- : midget, 7/6.
SINGLE, 50 pF., 2/8 ; 80 pF.. 100 pF., 160 pF., 7/,
Solid dieleetric 100, 300, 500 pF., 3/8.
SPEAKER FRET. GOLD CLOTH. )7:n. x 25in., 5/,
onin. x 33in., 10/~ Tygan 4ft. bln wide, 10/- it, ,‘.’ﬂ
e 5/- ft. Samples. R.A.
New nnd Boxed VALVES so-rlay Guaarantee,

IR5 /616 KRG 8/8[15A BC&O HABcgo
8/6|6Lac  10/8 10/ 0/8
8/6[n /6IEBOI  B/6IHYR2A 7/8
318 10/8|EBCRn 8/6|MULS  10/8
g/elnsa7 - 7/6|LBC4L 10/61P61 6/8
8/8[uJ7M  10/6|EBFR0 10/6PCOB4 1278
8/6]63NT B/6|ECCHE 12/6
8/6[6vaG  7/8[KCFS0 11/6
10/8[6X 4 7/6|ECH42 10/6]

8/6/6X5 7/6|ECL& 12/8)

5/6[124T7  9/6|EF30  7/8

7/8[124U7  9/8|EF4L  10/8)
10/6|124X7 9/6|EF50 5/61
10/6[12BEs 10/6|EF80  10/8

7/6[12K7 8/8

7/6[12Q7 5/8

/8|35 L6 5/

6/6135Z4 10/8

7/6l8n 12/6

8/81307 8/8

6/6[954 8/8[v /6
5/8|EA30 1B|EI143  1/8IVRIs0 8/8

RADIO CﬂMPﬂNENI SPECIALISTS

If-, over £2 free.

48 Hour Postal service.

1960 RADIOGRAM CHASSIS
THREE WAVEBANDS. FIVE VALVES
8W. 06 m.—30 ue. LATEST MULLARD
MW 8h, BEBCSL,
[P FLS4, 1Z80,
antee.

i Nhort-Medium-
egative feedback

4.2 watts, Chassde 14 5o ( I.Ass dial
horizontal or verticnl size luin. x 43
Aligned and  enlibrated Iml,m—d (Ix.mm .

9.10.0 v & 1 a

TERMS : Dep. £5.5.0 and five monthly of £1.
MATCHED SPEAKERS FOR ABOVE CHASSIS.
Sin., 17/8 1 10in.. 25 -1 12in., 30'-.

NEW AM-FV1 MODEL

6 Valves £ I 8. |9.6 Leaflet,

8.A.E.

£6.19.6

TERMS : Del.. £3.10.0 nt) four monthly of £1.
Stereo Model UAS £7.19.6 : UAI2 £10.10.0.

BUILD THESE REPRODUCER
BARGAINS SINGLE PLAYER KIT
Ready for immediate assembly.

A-speed Collaro " Junior™ Unit ...... £4
Handsome case, 174 x 1t x Tin
0. records

Wortd's flness 4 spoed Avtechunger

with roon to ptiy | £2 5 0
Ready-built Z-watt aropdifier with
two valves and loudepeaker ........ £312 6

or £9.1 5.0 compleie kit post free.

COLLARO AUTO-PLAYER KIT
HIGH-FIDELITY AUTOCHANGER
4-SPEEDS—10 RECORDS
Studic 0" pick-up

oUR PrICE £7.19.6 nost ree.

Or with cabivet, speaker, and amplifier
£ll-19-6 Cnre, BiG.

STEREO E.M.I 4-SPEED SINGLE RECORD
PLAYER. Acos 7% hi-fi stereo and normal xtal
pick-up. Nilent motor heavy turntable.
Special Offer £6.19.8. FPost /6.

GARRARD 48P. SINGLE PLAYER
| Aunpio PErRFECTION |

Designed to play 18, 33, 45, 78 r.p.m. Records
7in., 10in,, 12in, Lxghlwe)ghl Xtal pick-up,
GC2 turnover head, two separate sapphire styli,

oUR PRICE £7,10.0 each.  rost Free

Model TA Mk 11 28-10-0. Model 4HF 218-0-0,
‘With Plug-in Normal Heads.
(Stereo heads £2 exira).

Leaflets, S.A.E.

Volume Controls

Long spindles.
teed 1 year. Midget
3K ohms to 2 Meg.

No 8w. D.P.8Sw.

ohm
80 ke COAX
Postage 1d. per vard.
Semi-air  spaced  lin.
Stranded core. Gd
Losses cut 569, v yd.
3/~ 4/t Fringe Qunlu\ ]

Linear or Log Tracks. Air ﬂpnced /" yd,

COAX PLUGS ... 1/- LEAD SOCKET .. 2/-
PANEL SOCKETS 1/~ OUTLET BOXES.. 4/8
BALANCED TWIN FEEDER wd, €d. £0 or 500 ohma.
DITTO SCREENED per yd, 1/8. &0 ohns only.
WIRE-WOUND POTS, 8 WATT. Pre-set Min.
T.V. Type. All values 25 ohms to 25 K.. §/- ea.
30 K, by K., 4/~, « url»an 30 K., to 2 meg., 3/-.)
WIRE-WOUND 4 WATT Fots. Long  spiadte.
Values, 100 obms to 50 K., 6/8: 100 K.. 7/8,

Guaran-

CONDENSERS New stack. Ol mid. 7 KV,
.C.C.. 5/8): Ditto. 20 kV.. 9/6: .1nifd.
500 v .001 1005 md.. 8d J.1
B350 v, 18 1) 8d. :

L0172,000 v., 1/9 5 .1 mid
CERAMIC CONDS. it
SILVER MICA CONDENSE
pf., 1/~ 600 pf. to 3,000 i, 1/3, 'Close folemnce
(i] pF.) 1.5 pF. 1o 4: pF., 1/8 Ditto 19, v plt.
to 815 pF., 1/9; 1,000 pF. 1o 5,000 pF., 2f.

I.LE. TRANSFORMERS 7/6 pair.
465 Kc/s Slug Tuning Miniature Cap. 2/i0. x

» 8/8.
pf to .01 mifd.. g4,
109, 5 pf. 1o 500

lin._x lin, Higb Q and good laniw.Cth.

By Pye Badio, Data sheet

Wearite M800 LF. 485 Kc/s. 12/6 rer fo 1t

Wearite 550 LF. 465 Kcis. 12/8 per ravr.
NEW ELECTROLYTICS. FAMOUS MAKES
TUBULAR 1UBULAR 1 CAN 1YPES
1/850v. 9 |64/850v. £/8 &/500v., 2/

50v.  2/5|100/25v. 2/~ 16/500%. 9f-
4/450\'. 2/3/250/25v. 2/8 32/250v. 4)-
8§/450%.  2/8|p00/12v. 3/- m(vlz:ov §/8
8500y, 2/t B4 8/450v.  4€ 3
16/460v, 3/¢ S4 H{G00v. 5. 478

16/500v. 4/ IS U4 5 '/%Uv 8/8
+16/450v.  5/-

3244, € ' B0/30 -

'.’J‘:ggr ‘;’fs 4+ 16/500v.  5/6 Egi{gé;;m o /

BU95Y, +16/450v. &/ 644120/

L0/a0v, 524 82/MEGv. £/ 11004 200

SELENIUM RECTIFIER. 00 v.83 mA., /8.
CONTACT COOLED 250 v. 50 mA., 7/8: {1 mA.. 85€:
&5 mA., 9/6; ‘200 mA.. 21/-: 300 mA., 27/6.

(OILS “ezm!e ‘P type. 3/ each. Osmor Midpe!
“Q” type adj. dust core from 4/-, All FangeR.
TELETRON. L. & Med. T.R.F. with reaction, {/€,
FERRITE ROD AERIALS. M.W., B/8; M & 1., 12/8.
T.R.F, COILS A/HY. /- pair. H.F. CHOKI'S. 2/8,
FERRITE ROD. T7in. x 4/8in. dia., 2/8.

JASON F.M. TUNER COIL SET. 98-,
coil, aetini coil. Oscillator coil, twa LI trans.
10.7 Mc/s.  Ratio Detector and heater clioke.
Circnit hook nsing four 6AM6, 2/8.
COMPLETE JASON F.M. KIT WITH VALVES,
£8.15.0. Fringe area kit, 22/8 extra.

H.F.

ALUMINIUM CHASSIS. 1% sarz. umdiilled.
With 4 sides. riveted corners nr\d I..Hn-e fixing

i X 7in.. 5/9 ;
]«1 x 1lin.. 10/0 :

TRANSISTORS,
R.F. 4 Mefs, 18'-: 2 Mc's, 15 -
Complete . shects supplied.

CRYSTAL MIKE INSERT hy Acos, precision
engineerel. Hize only jin. H$f16in., 8/6.

GENUINE EDISWAN

Audio, 10/-.

H1-GAIN BAND 3 I.T.A. PRE-AMP KIT.
Cascode circuit with valve 1CC84, Price 29/8.
With Power Puck. 49/8. Plans only 6d,

Band 1 B.G.. versiou nime pricea.

BBC TRANSISTOR RADIO. M. & L. wuve.
Complete kit 32/8. phoues 7/8 extra. [eafl Aid
piece 12/6. speciul Lead 2/6. Dretails 6d.

(Export Extra,)  C.0.D. /6.

N
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FULL WAVE BRIDGE SELENIUM RECTIFIERS -
2, 6 or 12 v. 14 amp.. 8/9; 2 a.,, 11/3: 4 a., 17/6.
CHARGER TRANSFORMERS Tapped inpmt 260/
200 v, for charging at 2, 6 or 12 v., 1} amps.. 15/6,
2 amp., 17/6: 4 amps., 28/6. Circuit inctuded.
VALVE and T.V. TUBE equivalent hooks, 974,
TOGGLE SWITCHES. &.P.2/-, 1.P. 3/6, D.P.b.T. &f-.
WAVECHANGE SWITCHES
A p. d-way 2 wafer long epindle ... - 63
2 p. 2-way, or 3 p. 2-wav short spindle ., 2/6
‘)[\ 6-way, 4 p. 2-way, 4 p, 3-way long spindle... 3m
4-way, or 1 p, 12—wnv long spindle ...
VALVEHOLDERS Pax. Int. Oct., 4d. LFWO FA 0
8d. BI2A, CRT, /3. Eng. and Amer. 4, 5 5, 6, and
7 pin, 1/-, MOULDED MAZDA acd Int. Oct.. 6d,
B7G, B8A, BSG, BOA, 9d. B7G with can., 1/8,
BOA with can., 1/9, CERAMIC EF30. BTG, B2A,
Int. Oct., Ve, &/Cans. BTG, BOA, -
COSSOR MAINS-BATTERY POWER PACK 90 v.
H.T. 1} v. L.'T. Same size as BATTERY B12¢

and RD 35. List 64 -, our price 39 86,

OUR ONLY ADDRESS
337 WHITEHORSE RD.,
WEST CROYDON

THO 1665. Buse: 133 op §3
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Whether you're building your own amplifier or
servicing a complete installation—for fault finding
on anything from pre-amplifier to speaker—you’ll
find the MULTIMINOR to be * just right.”

You'll enjoy using this ncat pocket instrument giving
readings over nineteen ranges on a clcar open scale,
A.C. and D.C. volitage, D.C. and Resistance measure-
ments are made by means of only two sockets. The
robusl, easy-to-read range selector has a smooth,
clean, positive action.

“ Can vou afford it ?> Lel’s say rather—"* Can you
really afford 10 be without it 2

Designed and Manufactured by

EXNYD 1. AVOCET HOUSE - 92-96

A MEMBER OF THE METAL {NDUSTRIES GROUP OF COMPANIES.

WIRELESS February, 1960

Indispensable

MULTIMINO

Sensitivity :
19 Ranges g
D.C. Voltage : 0-1,000V in 7 ranges
A.C. Voitage :0-1,000V in 5 ranges
D.C. Current : 0-lA in 5 ranges
Resistance : 0-20,000 2 0-2M 2

10,000 ohms per volt
on D.C. voltage ranges.
1,000 ohms per volt
on A.C. voltage ranges.

Accuracy :
On D.C. 3% of full

scale vatue.
Pocket Size : 53 x 3% x 1} inches.

i On A.C. 49, of full
Weight = t tb. approx. scaie value,
To  me2et  special

requirements, instru-
ments can be supplied
to a higher degree of
accuracy for a small
additional charge.

e £9 2 10s,

Complete with Test Leads and Clips,
Leather Case if required 39/-.

Telephone : ViCtoria 3404 (12 lines)
VAUXHALL BRIDGE RD. LONDON S.w.1
MM.IQ

At last! A specially
selected an
designed HI-FI
Sound Installa-
tion for your home
at really reason-
able cost!

‘You s¢ ve because yor
assemble everything

about the equipment
as you build and are
able to service and
mainnggsztu?ftﬁr-
wards. al

you'll have fun building it and be thriiled with the finished instra-
ment which will bring you an entirely new experience in the enjoy-
ment of sound. No previous skill or experienceis needed. Post coupon
now for full details, without any obligation. Easy terms uvailable.

uipment includes: Luxury Cabinets Top Quality Amplifier
gx‘iu%le {or stereo or non-stereo re uction VHF/FM Radio
Units - Record Player - Tape Recorder - HI-Fi Speaker system.

Fgef BROCHURE — POST TODAY

!

" Radiostructor (Dept H34), 46 Macker Place Reading. Berks. l
‘ Please send Brochure without obligation to ! I
‘ Name ..._.. . BLOCK I
| CAPS ]
I Address..... i e S S Tt PLEASE I
l . A Y l
309 We do not employ representatives 2

RADIOSTRUCTOR

BRITAIN'S LEADING RADIO TRAINING ORGANISATION

AMPLIFIER IN CABINET

Beautifully finished wood cabinet
with ** gold ™ and brown dividing
strip and “* gold ™ finished fabric
front. Size 13”7 x 73" front to
back 4}". 57 P.M. speaker.
ECL82 vaive with metal rectifier.
Vol. 1012, on-off. 82/6(3/-p. & p.).
Cabinet only 20/-, plus 2/- post.

COILPACK

1.F. 465 470 kc/s. ; complete with
two-gang tuaer ; fully aligned and
tested.

Type 1. Por 41M-120M, and 16-49
M. Price 20/-.

Type 2. For 25-75 M. and 200-550
M. (22/6) BOTH POST PAID

COMPLETE V.H.F./A.M. RADIO FOR £12.12.

rand new set, in superb
walnut cabinet (size 19" x 84"
x 144" high). Covering 80-100
Mc/s, 16-49 M., 200-500 M.
and 1.200-2,000 M. Mauins
trans. 200-250 v. with 3 ap-
i Ferrite rod acrial for
" Controls :  volume
on/off, tone, tuning, w/change.
Gram and ext. speaker
position provided. Fullv
guaranteed. Post and packing 10/- extra. Terms
£€3.12.0 down (inc. carr.) and 5 monthly payments oi
£2. Indoor V.H.F. aerial 10/~ extra, cash.

UNIC SHAVERS LTD..

25, Wordsworth Road, Worthing, Sussex.

82/6
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PRACTICAL WIRELESS

- Versatile
V.F .0.

FREQUENCY STABILITY 1S
A VALUABLE FEATURE

By R. H. Wright

LTHOUGH use of a
quartz crystal is the L/

ideally safe method of
controlling the frequency of a -
transmitter {and incidentally bare
crystal control frequently leads
to a reduction of TVL) there
are practical advantages to be
gained from V.F.O.

Advantages

With a ¥.F.O. it is usuvally
possible 1o find a spot in the band which is [ree
from interference and thus a call may be made
without causing QRM to stations already working.
Also. il two—or more—stations in contact use the
same frequency. less crowding of the band will
result than if each operated on a diflerent crystal,
frequency.

In developing the V.F.O. described below, and
shown in circuit form in Fig. 1. the writer had
a number of factors in mind. [t should, first of
all. havc excellent frequency stability particularly
in the event of supply voltage variations, and also
when the output circuit is tuned. The effects of
supply voltage variations are reduced by the use
of the voltage stabilisers (Type VR150/30) shown
in the power supply circuit. Fig. 2. The effects
of tuning the eculput circuit are minimised by

COMPONENT FOR V.HF.
i RI1, R3—100,0000hms, W,
R2—22,0000hms, W,

R4—2200hms, 2W.

R5—4,7000hms, 1W,

C1, C9—100pF.

C2, C3, C7, C8, C9—0.01+F (mica).

C4—500pF variable, see text.

C5—100pl variable.

i RFCL, 2—R.F. choke. 2.4mlHl.

REC.5,

[.1—36 turns, 26 D.C.C. wire on in. diameter
fornll::r, close wound and tapped 12 turns from
earth.

1.2—7Mc's coil. 40 turns 26 D.C.C, wire on lin. :
diameter former. H

L3—14Mces coil. 25 turns 18 D.C.C. evenly
spread over 1}in. on lin. diameter former. H

VI—6CHG6, or octal-based 6AG7.

V2—6Ve6.

Denco type

running “straight through * when transmitting the
fundamental V.F.O. frequency and only tuning the
output when harmonic operation is required.

Hartley Circuit

The oscillator section of the circuit is an

Fig. \.—Circuit of the V.F.O.

electron-coupled Hartley type oscillator operat-
ing on 3.5Mc/s. Output on the second and fourth
harmonics (7.0 and 14.0Mc/s) will be sufficient
to drive an amplifier it the output circuit (CS
and L2 or L3} is tuned to cither {requency. Thus,
output cah be obtained from the unit on three
bands without the need of further doubling. A
6CHO6 valve was used in thz prototype. but the
larger 6AG7 can also be used successfully. V2
is an untuned buffer. isolating the V.F.O. from
any effects that the following amplifier may have.
‘The oscillatory circuit is tuned by a S00pF vari-
able capacitor and with this capacitor a good
slow  motion dial is an absolute necessity,
Alternatively, a S00pF capacitor may be used (o
“set " the band and the actual tuning then
carried out by means of a SOpF variable con-
nected in parallel.

Harmonic Operation

When output is required on 3.5Mc/s band. the
oscillator is tuned to the reqyuired [requency uand
switch SI (4) and (b) turned to the blank position.
The oscillatory voltage developed across RECI
is then applied directly across grid and cathode
of the bufer valve. If outpul is required on
T0Mc/s the oscillator is tuned still on 3.5Mc/s and
the output circuit of CS5/L2 switched into use
through switch S1 (2) and (b). this circuit is then
tuned to the second harmonic of 3.5Mc/s. For
14Mc/s output the oscillator is still left on
3.5Mc/s but L2 is now replaced by 1.3 by means
ol the switch S1. and the circuit C5/L3 is tuned
to the 14Mc/s harmonic. Output on this
frequency—the fourth harmonic—will. of course.
be less than on the fundamental frequency of
3.5Mc/s or on the second harmonic of 7.0Mc/s
but nevertheless will be sufficient to drive an
amplifier.

II' the V.F.O. unit is followed by an amplifier.
the whole arrangement forms a useful low-power
transmitter. with”an input_ to the final stage of
about 15W. Fig. 3 shows the circuit of such an
amplificr which may be operated from the power

www americanradiohistorv com
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should be adjusted to give maxi-
% mum power amplifier grid cur-
rent reading.  The inductive

50+ _— X L

part of the 7—output coupling

2]

r 1
1 A
4C.
) Input
) A
v

= =

COMPONENTS FOR POWER UNIT :
T1-—350-0-350, 150mA scc. 5V, 3A, 6.3V, 5A. @

L—1L.F. choke. 20H, 150mA.

C1,C2—16-+ 16/F electrolvtic capacitors. S00VW,
V1—5Y3 or 5Z4. H
I V2/V3 -Stabitiser type VRI150/30. :
i R—2,0000hms, 10W fixed resistor. H

o nsiiaaliaammoian o oro somin e alaTh e = SHa B ¢ 120 o- rvsf [ € P N 0 0110145 oS e )

IR

unit normally supplying the V.F.O. This
amplifier, if used as a doubler as well as an out-
put stage, will enable the transmitter to operate
on 28Mc/s. if C5/L3 is tuned to 14Mc/s, thus
increasing the versatility of the unit. If this pro-
cedure 1s followed, no alteration to the power
amplifier stage is required beyond tuning the
aerial circuit to 28Mc/s.

Power Amplifier

Only a little comment is required here since
the amplifier is quite a normal circuit. The meter
in the grid circuit (M1) is more of a necessity
than a luxury since it permits accurate tuning of
the circuit CS/L2 or L3 when using the
oscillator on 7 and 14Mc/s. The tuned circuit

aogeias e . PI QRN

i COMPONENTS FOR AMPLIFIER UNIT

Cl1, C2, C3—0.014F (mica).
C4—5004F variable. E
C5-—0.001.F variable (2 x 0.0005.F units in
parallel).
R1, R2—22,0000hms, 1W.
R3, R4, R5—68,0000hms 1W.
RFC1, RFC2—R.F. choke 2.5mH. Denco type
RFCS. ;
MI1—0-SmA moving-coil meter.
M2—0-50mA moving-coil meter.
L.1—1.8Mc/s : 48 turns, close wound.
) 3.5Mc/s : 32 turns, close wound.
7.0Mc/s : 20 turms, 1iin. long.
14Mc/s : 10 turns, 14in. iong.
All coils wound with 22s.w.g. enamelled wire
in Eddystone 14in. diameter coil formers,
type 538. If these plug-in coils are used, then
a chassis-mounting base, type No. 964, will
also be required.
L2/C6—See text.

e 0o E e i R S o e ) L O

B R T T Ty

7o Valve o
Hesgters y.

Fig. 2—Circuit of a suitable power supply.

into the aerial (L1) may be one
inductance tapped for use on the
various bands and the tapping
points then connected to a
switch. However, plug-in coils
are generally used by the writer
since their use eliminates the
losses normally associated with
a switched inductance. Details
o! coils suitable for use on the
popular 80, 40 and 20m bands
are given below.

1.2 and C6 ave included as a
series filter to reduce interference
with the loca) Band 1 television
(BBC) reception. L2 should be
formed from nine turns of
1% gauge cnamelled wire close-

3I50V
HT+

R/

| |

L

Mi

= Fig. 3.—Power amplifier circull.
wound on a half-inch diameter former and C6 is
a 25pF variable capacitor. When the transmitier
has been tuned up, as described below, the
capacitor C6 should be adjusted so as to give
minimum interference on a nearby television
recciver tuned to the local BBC station.

With the addition of six turns to the grid end
of the oscillatory circuit inductance, L1 (Fig. 1)
C4 will tune over both the 1.8 to 2.0Mc¢/s and
3.5Mc/s bands. With the oscillator circuit tuned
to 26 to 2.7Mc/s, a suitable inductance wired to
switch S1 (b), can bec resonated at the {ourth
harmonic of 10.5Mc/s and then, by doubling in
the aerial circuit output can be obtained on the
21Mc/s band.

Finally. a word of warning. Although the
V.F.O. has obvious advantages, it has two
particular disadvantages: (1) It is very ecasy to
slip outside the allocated frequency band, (ii)
When harmonic operation is being used, it is also
very easy to tune the amplifier to the wrong
harmonic.
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FTER the LF. circuits of the receiver have
been aligned with the signal generator as
described in last month’s article an aerial

should be connected and probably transmissions
will be heard somewhere in the first 90deg. of
rotation of the tuning condenser. Stations will
probably be heard at near minimum capacity
also. but the lower oscillator frequency is the one

PRACTICAL WIRELESS

A Quality
VHE/EM

Receiver

No. 2.—ALIGNMENT WITHOUT
INSTRUMENTS AND THE
AF. AMPLIFIER

(Continued from page 785 of
the January issue)

By V. E. Holley

to be used and the rotation of the condenser
should ‘be limited by suitable stops to restrict
tuning to the desired range. Then. tune the
receiver to the centre one of the three
transmissions it is desired to receive and adjust
the core of LI for maximum response. The
inductance of L3 may also be checked now by
parting or closing the turns and observing the
result on the meter connected between carth and
the junction of RII and CI5 by way of a 100k
isolating resistor. Adjust for maximum volts
negative.  If the coil is of the correct length

and diameter, not much improvement is to be
expected.

=

R4 =

49720 /0/(()35

KO = <

. B

92/:: RS <

/:4207:: 4772

ol — T car KQ =

Ol

re

AC
a { Mans

I (see text)l ICJJ R32 (see text) I

Fig. 4.—The circuit diagram of the A.F. amplifier and power pack.
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Fig. 5.—Wiring diagram of the receiver omitting the detector sub-assembly and the R.F. and F.C. wiring.

Alignment Without Instruments

The prototype receiver was first aligned by
this method to cstablish its feasability. Pre-
tuned LF. transformers were not used. A subse-
quent check with instruments showed satisfactory
alignment except that the LF. was |1Mc/s, a
discrepancy of no importance.

First detach the control grid cable of the
EM34 tuning indicator trom its connection to
R16. fit a small crocodile clip to the end and
re-connect. In the cathode lead of the indicator,
insert a wire-wound potentiometer of from 25k to
SO0k with its slider connected to earth. Clip the
control grid to earth and adjust the potcntiometer
from maximum shadow angle; re-connect to. R16.
Connect the tuner to an audio amplificr and
advance the volume control. A subdued * rush-
ing ¥ noise should be heard in the speaker. If
it is not, there is probably a fault somewhere,
which must be rectified before proceeding further.
Check in particular that V2 is oscillating, by
noting the voltage drop across R7; it should not
be more than about 20. Assuming all is well,
adjust the core of L1 so that it is about in.
below the open end of the former. Connect the
best available aerial, advance rhe volume control
fully and search for transmissions.

Reception will probably be weak and distorted.
Sclect .what appears to be the most powerful and
check by reference to the published programmes
that it s in fact a BBC F.M. transmission. 1If
the signa! is not of sufficient strength to register
on the tuning indicator. tunc it for masximum
volume by moving the cores of the IF. trans-
formers each a little at a time. Do not make
any large adjustments nor any that do not increase
the signal. As soon as a clcar visual indication

is obtained. turn down the volume control and
use the indicator for all subsequent adjusitments.

The procedure is now the same as when using
instruments. the transmission taking the place
of the signal generator and the tuning indicator
that of the meter. To adjust the bottom core
of the detector transtormer. first clip the control
grid of the indicator to chassis and adjust the

Fig. 6.—Detecior sub-assembly
wiring.

cathode potentiometer for zero shadow angle on
the more sensitive side of the display. The valve
will now perform as a sensitive zero indicator
i.e., a positive voltage on the grid will increasc
the shadow angle on one side of the display while
a negative voltage will reduce the angle on the
other.  Clip the control grid to point Z and
adjust the core for zero. An approximale accept-
ance bandwidih test can now be carried out by
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tuning slowly past the transmission. when the
two maxima and centre zero can be observed on
the indicator and judgment formed whether the
maxima are equal and equidistant from zero.

Finally, with the tuning indicator restored to
normal. adjust the core of L1 as previously
described.

Interference

It is now necessary to find a source of interfer-
ence for the adjustment of VR1. This can
convenicently be arranged with a battery-operated
bell or buzzer, the interference output being
taken from onc side ol the contact breaker. via
a 0.01x4F condenscr to the grid of V3 or V4. Tt
is desirable to muffle the bell or buzzer in some
Jway. as for instance. by enclosing it in a small
box, so that the position of minimum output
from the speaker can the better be determined.
If' the signal from the buzzer is not loud enough.
it can be stepped up with a small output trans-
former. the secondary winding being included in
series with the battery supply and the output
taken via a condenser from onc side of the
primary.

Whatever the method of alignment. no adjust-
ments should be made until the tuner has been
switched on for about 15 minutes and has attained
operating temperature.

[t is inadvisable to attempt alignment without
instruments in an area of poor signal strength
unless pre-tuned L.F. transformers are used.

Aerial

Within the primary service area of the trans-
mitter, it will usually be found sufficient to use a
length of flat twin P.V.C. flex, one end being
split and the conductors extended to form a
rough horizontal dipole 5ft. long. which can be
fixed. for instance. to a picture rail. 1In less
favourable conditions. a loft mounted dipole with
reflector is recommended. This can be made from
3in. aluminium tube. or if the utmost is not
required from it, §in. galvanised iron wire will do.

The aerial should be 594in. in length overall.
including a §in. space in the centre for connection
of the down lead. The reflector should be 62in.
long and should be mounted 314in. in the rear.
The addition of further parasitic elements is not
usually worthwhile. but where the down lead is
long. low-loss coaxial cable will make a notice-
able difference.

The minimum desirable signal for first-class
reception is that which produces zero shadow
angle on the more sensitive side of the tuning
indicator. This has been obtained with the pro-
totype at 35 miles from the transmitter using a
piciure rail aerial and at 80 miles with a loft-
mounted dipole and reflector. Worthwhile
results can be obtained from a smaller signal. In
arcas of poor signal strength, the sensitivity of the
tuner can be increased by reducing the value of
R12. Some of the limiting action will be lost.
but this will not be noticeable provided the
receiver is accurately tuned.

Alternative Tuning Indicator
A tuning indicator of the less sensitive type as
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commonly used in A.M. reccivers can be
employed as a-zero indicator with its control grid
connected to point Z. Set it up as for alignment
without instruments and adjust the potentiometer
for zero shadow angle. The effective resistance
in the cathode circuit can now be measured
and the potentiometer replaced by a fixed resistor
ol that value. The display will overlap on one
side of resonance and open out on the other.
providing a very ciact tuning indication. There
will be some dimming of the display due to loss
ol volts between the target and cathode. but if
the valve is in good condition. acceptable bright-
ness will be obtained.

The A.F. Amplifier

Economy in the power supply being a design
feature of the receiver, attention was first directed
to the output stage. which is the largest con-
sumer. Push-pull is inexpensive in current apart

Plug to

Tuning
Indicato~
v9) socker

@)

Control
Voltage

0

Fig. 7.—MWiring for the EM34.

from its other well-known advantages and it was
decided to employ two small pentodes in this
model. EL9Is were selected. Two of these in
push-pull will produce 4W with negligible dis-
tortion at the cost of only 25mA. An output
transformer with sufficient primary inductance
for the high optimum load of 24.000 ohms is not.
so far as the author is aware. available commer-
cially, but fortunately it is possible to use one of
lower inductance and make good the resultant
attenuation of the lower audio frequencies by
negative feedback. The component selected for

.the prototype has a stated primary inductance,

anode to anode with no D.C. of 45H. Tt provides
a ratio of 72:1 which is satisfactory for a 3 ohm

speaker. There are probably other suitable
choices. The circuit of the A.F. section is given
in Fig. 4.

Circuit Operation

The ELO9Is are operated with 250V on anode
and screen and a bias resistor of 600 ohms. A
by-pass resistor is not required as if the valves
are reasonably well-matched. the signal currents
will cancel out in the resistor. For 4W output.
this stage requires a grid-to-grid signal of 30V
peak and this is delivered by one half of VS
arranged as a phase inverter with equal loads of
47k in anode and cathode circuits. These load
resistors  should be matched as accurately as
possible as also should the 0.47M grid resistors in

_ -
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the output stage. If matching facilities are not
available, 5 per cent. resistors should be used.
Decoupling and additional smoothing are pro-
vided by R24 and C28, and the stage is completed
with a 2.2k bias resistor and a IM grid resistor.
The gain i1s 0.9 on each side, or 1.8 overall. The
required input is therefore 30/1.8 or 17V peak.

The other half of V5 is arranged as a resistance
coupled amplifier and with a load resistance of
0.25M affords a stage gain of 60 times. The input
to its grid must therciore be 17/60 or slightly less
that 0.3V peak, which the ratio detector is well
able to produce with something in hand for nega-
tive feedback. Decoupling is provided by R20
and C25. In the grid circuit is the volume con-
trol with which is incorporated the mains on-oft
switch. As there are no hcterodyne whistles,
sideband chatter, etc., to contend with, a conven-
tional tone control is unnecessary and is not
included. A wide range of control over the
balance of reproduction is, however, available
by negative feedback as will be described.

Construction

The construction of this part of the receiver
follows standard practice. The layout is not at
all critical and more or less follows the circuit
diagram. An oclal socket ‘was used for connect-
ing the speaker as this is standard in other equip-
ment in use by the author and the spare tags form
useful anchorages for small components.

Power Supply

The mains transformer need have only two
secondaries, 250-0-250V, 60 mA and 6.3V, 0.3A.
1If a transtormer including a SV sccondary is used,
has been

a 574 rectifier would be suitable. Tt
noticed that some rectifiers
are liable to introduce
modulation hum in com-
pact assemblies; the 6XS5
and 5Z4 do not offend. A
choke is used for smooth-
ing in preference to a
resistor 1o reduce heat
generation and avoid volt-
age drop. The choke
should have an inductance
of not less than 10H at
SOmA.

Negative Feedback

W hen feedback is
carried over three stages
as it is in this receiver, it
is desirable in the interesis
of stability that one stage
should introduce some
attenuation of extreme | M
{requencies,  particularly
the lower frequencies. The
limitations of the output
transformer are thus turned to good account and
quite a large amount of feedback, either
“ straight ~ or frequency selective, may be applied
with no untoward consequences. It is suggested
that the receiver be completed with a 200 obhm
resistor for R32 and temporarily omitting
C33 and that the values of these components be
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decided after listening to the set installed with
its speaker in the cabinet. When the prototype
was tried with a 6in. speaker in a bass reflex
cabinet. crisp. clean and well batanced reproduc-
tion was obtained with R32=100 ohms and C33
omitted. When tried in a cabinet with internal
speaker, therc was some noticeable attenuation of
lower frequencies which was remedied by includ-
ing C33 at 8uF. The values required will vary
with the output transformer and speaker used
and may be varied between 100 and 300 ohms and
2 to 8uF. The feedback network renders un-
necessary the tone correction resistor and con-
denser customarily employed with pentodes across
the primary of the output transformer.

Gain

No misgivings need be felt about the loss of
gain resulting from feedback. Unlike the con-
ventional A.M. receiver. the set is not required
to deal with weak and distant transmissions and
no large reserve of gain is required. Suflicient
is provided to load the output stage fully.

The combination of modest A.F. gain, good
smoothing and negative feedback combine to
form a silent background and it should be neces-
sary in the absence of a programme, to listen
carefully within 6in. of the speaker to discover
bv ecar whether the set is switched on.

The Cabinet

A suitable cabinet for the receiver may be
made from 5-ply wood. #in. thick and having an
oak, walnut or similar facing. The best source
of supply is an old cabinet or piece of furniture
made of this material because, although the
polish will have 10 be removed, the wood will

Under chassis view of the receiver.

need much less subsequent treatment than il it
were new.

The constructor will require a sharp tenon
saw, a chisel. a carpenter’s brace and centre bits,
a hacksaw blade, some glue, glass paper and
panel pins.

(To be continued)
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BRAND NEW AM/FM (V.H.F.) RADIOGRAM CHASSIS AT £13.6.8. (P.&P.10/-)

Why buy a F.M. Tuner at the same price?

Tapped input 220-225 v. and 226-250 v. A.C. ONLY.

Chassis size 15" x 61" x 5{" high, New manufacture.

Dial 141" x 4" in gold and black. N

Pick-up. Extension Speaker. Ae., E., and Dipole sockets. Five ** piano "
push buttons—OFF, M.VL_ F.M. and Gram., Aligned and tested.
With all valves & O.P. Transrormer. Tone Control Fitted.

Covers 1,000-1.500 M. 200-500 M. 88-99 Mec/s.

Valves EZ80 rect., ECHBI EF89. EABC&O EL84, ECC85. Speaker & Cabinet
to fit chassis, 47/6,

10" x 6- ELLIPTICAL SPEAKER, 20/-.

TERMS :—(Chassis) £4,16.8 down + 10/~ carr. and 6 Monthly Payments
og ::}}02/- or with Cabinet & Speaker £5.9.2 dowa and 7 Monthly Payments
Ol

“READY TO U
CONVEL
T.A. high zain converter ALL CHAN-
NELb ALI. AREAS—ALL SETS. Direct
switching (ILT.A. to B,B.C.): internal
power pack ; valves PCEFB) and PCC84 H
mouldced cabinet 84° x 4” X €”. No altera-
tion 1o your set ; fitred in 10 mins. 12
months' gnarantee.

pe & o
.o »3‘..»

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

£7.10.0 , %,

PEED  AUTO-
UAS only £6.12.6

COMPLETE RADIO FOR ONLY —

0.10.0 carr. pd. —_ GRAMOPIONE

Size 19" x 13" x 7}" or Chassis and i J 5 AMPLIIER with § in.
dial tor £8 (carr. pd.). Chassis SPEAKFR. On Fabric.
Size 157 x 61° x 51* : 1.000-2,000 M, ; covered Raffle 12:1” x 57,
4(,(' 550 and 16-5¢ M. Mains (S00-250 v. Mains and Output Trans-
A.C.rand O,P, Trans (3 ohm) ; Gram., formers. Meta: Rectifier.
Aer., E., Ext. L.S. Socket®: New | ECL82 Valve. Tone and
Mullard Valves ECH42, FF4l, EBC4l. | Volume Comrolq On/0f switch. Plenty of Volume, TFully
EL4l, EZ40 and Magic Eye EMSI. | Guaranteed. Two Knobs supplied. Resa: vo play. Usetul 1o
Dml 15" % 3 Fully aligned. Fan- | Sterec.

tastic value tor mon
61 or 8° x 4" speaker fitted to cabinet. ey ONLY 57/', POSt 3/'
BATTERY ELIMINATOR. Converts your Batterv Set to| BERLC * PIONEER ” RADIO IN MAKER'S CARTON.

Mains For 4 Low Consumption Valves (DK range). 90 v. 15 Vaives DK®6, DF9, DAF96, DL36. Berec Ever-Ready Battery
ma. and 1.4 v. 125 ma.. 42/8 (2/6 post). 200-250 v. A.C. Size 51 B102, 18/6 extra. Two Short Wave-
5¢% x 2%, Also for 250 ma. 1.4 v. and 90 v. 15 ma. at same e tands 2.5 to 7 Me’s and 6.5 to 17 Mc’s.
Sveciivarhich, Cabinet, 12 X 74° x 6". ONLY £4.10.0
(26 p. & p) (MW and SW £4.15.0 plus
26 p. & p.). In kit form with in.
structions and fully wired coil pack.
Two Short Wavebands £4. One M.W.
and S.W. £4.5.0.' Flus 2/6 p. & p-
Separate items supplied.

AFRIALS F.M. Aerials single dipole room mtg.. 17/6 : ditto (\'(‘):{‘CQN AV F“{‘? =praveg Caseliigr? an]g lélge)dblafkcghaufk
jott mtg., 20/-; “H"” with chimney lashings, 65/~. Co-axial | {(Without components or coil pac racketry, dia ver for
low loss cable 8d. yard or 20 yds. 12/6, all thgse &st e dial, and speaﬁor baffie for only 15/- carr. pd. l’llust as above.
paid.

1 ‘RECTION. * Twenty-20 "' adjustable set top or table for
Bands1,2and 2. " Gold " finished rods and mounting. List Price
42 - Qur price 30/~ (carr. paid).

TAKF A CIIANCE. We have surplus to present manufacturing
requirements tens of thousands of resistors. silvered mica,
tubulars, volume controls, electrolvtics. valve holders. ete.
SEND US 20/- for a bargain parcel of new goods. Our good name
- is your guarantee. Money back if not satisfied. State preteience
of types of goods.

50 SILVERED MICA AND CERAMIC CONDI)
50 RESISTORS. 5/-. ALL DIFFERENT VALU

-VALVE  AMPLIFIER (INUL. SIX TRANSISTOR
RICT.). Capable of giving 6 watts. SUPERIET KIT
Mains and output transformers. £8.19.6

Valves ECC8I. EL8 and Rect. 3| Med. and L.W.: Printed
Circuit ; 1nstruction Book.
Controls. volume, bass and treble. | Internal aerial. All items

- . supplied separately. Write
On/Off switch. Fully guaranteed. for price list. Battery. 9 v.,
Chassissize 61" x3"x 21°.6L" round or | FP4. 2/6.

~ 6" x 4” elliptical speaker, state which.

Send 6d. (stamps will do} for our illustrated catalogue of the
aktove items and others. All New Coods. Delivery by return.

Terms :—One-third down and balance plus 7/ in Iour oqual
67/' (3/' p & p ) monthls payments. Postage with down payment. (C.0

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

Large selection of complete Radiograms, ready built in cabinets, with 4-speed Autochanger. Write for details, giving approximate
size required. Price from £25 for A.M. only, or £38 for A.M./F.M.

GLADSTONE R A DY OQO—s8A. HIGH STREFT, CAMBERLEY, SURREY. Tel. 22791

A
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axmwﬁony
AMPLIFIER and
CONTROL UNIT

Hlustrated is a COMPLETE STEREO
AMPLIFIER (£29.10.0) consisting of one
Control Unit and two A6 Ampliliers. Each
Unit plugs divectly into the back of another—
simple but ingenious. The Control Unit with
one Amplifier plugged into it (£19.12.6) can
be used as a straightforward MONAURAL
AMPLIFIER allowing subsequent conversion
for STEREO at any time in the future by
simply plugging in a further A6 Amplifier.

In addition, the Control Unit with one
Amplifier can be used as a Stereo-Converter
to adapt an existing amplifier or radiogram

for stereo. This is particularly suitable for
the Armstrong range of uality radiogram
chassis.

—————— e e ———— ey

Post this coupon or write for descriptive literature or call ar l

WIRELESS & TELEVISION CO. LTD., WARLTERS ROAD,
HOLLOWAY, LONDON, N.7.

Tel. :  North

A6 AMPLIFIER £9.17.6

@ 6 watts Push Pull High Fidelity Output. & Fre-
quency Response 15-35,000 c.p.s. 2 dB. @ Dis-
tortion. Less than 0.5°%. @ 14 dB Negative
Feedback. € Loudspeaker Output 3, 74 and 15
ohms. @ I3in. x 3%in. x Sin. high.

our Holloway™ Showroom for full, unhurried demonstration | PCU21 CONTROL UNIT £9 15 0
and professional advice on your installation. Open 9-6 weekdays *
and 9-5 Saturdays. | @ Stereo and Monaural Inputs for Pick- -up, Radio
o | and Tape P!ayback @ Stereo and Monaural
INTARVEE | e roceer e 40 mmge i e 10 { EWR remid  r ' Outputs for Tape Recording. ) @ Separate Wide
JEDBESS | Range Tone Controls. @ Infinitc Balance Control.
........................................... PFA I . 13in. x 4:]!”1‘ X 21}”]. hlgh.
SAME DAY SERVICE |
H A @ SHORT-WAVE
NEW! TESTED! GUARANTEED ! ' n Ve %Fe EQUIPMENT
SH-S IRs, 1S 1ss 1T4 334 3V4,DAF91, DF9, DK91, DK92, DL92 DL94 any 4 for 25/ AND)
- s O] If
6K"G exsc. 6Q7G, 6V6G. 6X5G. or 5Y3G 5 rolr %zf SH 0 R]l w A V E K l Is
1A7GT 12/- | 6L18 _ 12/3 | 3oc1 716 | EBL2L 20/6 | E281 i- | 6 |
e apas « YR 28 | Beon 3P | B&htsno &;7.6 ' H% % ,g g‘amous for over 25 years for
Egg% %8/' sgggrr ;g 351“68% lg_ Egggé 7;6 stsgc 9~ | UB0 ;8 W. Receivers and Kits of Qualzty
/- - 6/6 | KT $i- | U2 /
RS 6/9 | 6SLIGT 7/~ | 375GT 8/ | ECCE3 3 | KTal 148 | Ut 2 Isu‘?)x%T WAVE REEyme RS of
S4 9/- | 6SNTGT 5/6 | 43 12/ ECC84 89 I KTé1 10/- | U8 /9 | the amateur constructor. Over 10000
85 6/3 | 6UAGT 11/- | 50CD8G 26’ ECC85 9'6 | KT83 6/6 | UABC80 8/8 Isatlsﬁed customers—including Tec!
T4 5/3 | 6VEG @/- | S0L6GT 9/ ECF80 11/6 ' KT71 12/8 | UAF42 /6 | nical Colleges, Hospitals, & eb‘il-
US 6/6 V6GT 716 | AZ3L 9/ CF82 10- | MB4 6'-‘ BC41 /9 | Schools, Hams, etc. i LS
3A5 10/6 | 6X4 6/9 | B3 9/6 | ECH21 20/¢ | MUl4  7/9 | UB¥80 /8
Q4 8/ | 6X5GT 6/- | CL33 13/9 | ECH35 69 | MX40- 12/6 = UBF89 /6 | Improved desigus with Denco colls :
S 4 6/9 BT 8/- | DAC32 10/- | ECH42Z 9/6 | NI8 8/6 | UBL21 20/6 One-valve Kit, Maodel *C.” Priee 25/-
V4 7/8 | 7C5 8/~ | DAF9L s,a ECH8L 86 | PCC8¢ 8- | UCC84 1g/9 | Two-valve Ki. Madel “E." Price 50'-
504G 5/3 | 7C6 8/-| DAF9% 8/8 | ECL80 8/6 | PCC8S 14/- |~UCCS5 8/~ | New Addition : Madel *
5V4G  10/3 | THT §/- | DCC30 10/6 | EC 10/- | PCF80 8- | UCF80 14/- | Suver sensitive “ All Dry Receiver.
5Y3GT /6 | 787 9/9 | DF33  10/- | EF39 5/6 | PCF82  9/3 | UCH21 20/g | Special incl. price. Compiete Kit, 77 -.
574G 9/6 | TY4 8- | DFOl  '5/3 | BF4l  g/g | PCL8Z 9/3 | UCH&2 ~ 9/ ——
6AL5 3/9|10C1 146 DF3 86 | EF 116 | PCL83 11/- | UCHBL g/ | All Kits complete with all components.
AMS  5/-) 10C2 17/86 | DH76  6/6 | EF80 6/6 | PCL84¢ 8/- | UCL82 11/ | &ccessories and instructions.
AM6  3/9 | 10F1 158 | DH7/  7/3 | EF85  6/9 | PENA4 11- | UCL83 14/3 | Before ordering Call and Inspect_ a
AQS 7/- | 10F9  10/6 | DK32 12/- EF85 11/- | PEN36C 9/6 | UF4l 3 | demonstration receiver, or send for
3AT6  7/3 | 12AH8 10/8 | DK40  14/- | EF89 8- | PEN#  8i- | UF42 /6 | descriptive catalogue and order form.
6BA6 6/-| 12AT7 7/6| DK91 69 | EFS1  3/9 | PEN46 5/6 | UF89 6
GRHS 69| 13a%7 °| DKot B9 | BLm b0 | bEE MG UM B IrooTmmm——————
- / - 38 14/6 | ULd4 2y
pie ol goi DS el fe il el i) pm "R ) rosTTHIS couron Now:
] 1 9/- | PL&2  7/6 | URIC N
6BW7 € | 12K8GT 13/ | DLO? 60 | ELé2 106 | bLE3 &8  U¥IN 196 ||“H-A.C.” SHORT-WAVE PRODUCTS
6CD6G 26/9 | 12Q7GT "5/6 | DL9¢  7/6 | EL84 8- | PY32 11/- | U¥Y21 14/ | (Dept. TID. 11. Old Bond Street
6F1  14/6 | 1223 7 196  8/6 | EM3  8/6 | PY 76 | UYal 66 | ‘J
opbe 69| LST 1§ | BEABCEWO 79 | EMM0 o | PYAL &9 Uy g8 || London, W.1. I
/6 7 1 9/- | PY! - | VP4B 98 Please send me FREE and without
6F14 17/6 | 20F2 17/6 | EBSL  3/9 | EYSl  9/6 | PY83 /- | VP4l = 5
6K7G 39| 20L1  17/6 | EBC33 7/- EYI 8/3 | PZ W5 W g/ |lopiisation your 1960 literature.
6K7GT  6/- | 25A6G 11- | EBCl 86 EZ90 9| spel 3/8 | W17 46 ||
6K8G  6/9 | 524G 9/- | EBF80 §/- | Ezdi 7/6 T4) 6| X76M 11/6 [INAME ..
6L1 16/9 | 2526GT /6 | EBFES 89 | ELBO TH4l  16/6 3/9
Post 6d. per valve IADDRESS
) SC
zny l:ar%al insured |
o}
24, COLBERG PLACE, STAMFORD HILL, Hransic 64, evera. . | |

LONDON, N.16. STA. 4587

Any C.0.D. Parcel 2.6 |
extra.

R e e e e
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P.D. and E.M.F.

N the September/October issue, [ tried to make
clear the distinction between potential differ-
ence (P.D.) and electro-motive force (E.M.F.),

but it scems from the letters 1 have received on
the subject that there is still some confusion. For
instance. in the letter from Mr. W. F.
Chambers, who is in Cyprus. is the statement that
he thinks the term electro-motive force is super-
fluous and could be suppressed!  Mr. Chambers
adds to his confusion by discussing at length
several circuits in which the valve is included.
As is generally appreciated. valves cannot be
treated as resistors. except when certain circuit
conditions obtain.  When trying to learn and
understand the theoretical background to technical
terms. it is always best to consider for analysis
simple circuits.

There should be no confusion between P.D.
and E.M.F.  As [ stated before. first comes the
E.M.F.: you cannot have a current unless you
push it around. Then comes the current and.
finally, because of the current. the P.D. Just as.
in order to produce a pressure difference across a
horizontal tube containing water. the water must
be flowing. If you go to the source of Ohm's
[.aw. you will find it stated that the P.D. appear-
ing across a conductor is proportional to the
corresponding current flowing.

Reminiscences

EGULAR readers of this page may remember
that on page 215 of the May. 1959, issue |
published a photograph of Mr. L. H. Brown. ot
Abingdon, operating one of his first receivers.
Sincc then, Mr. Brown has sent me another letter
enclosing a very interesting selection of photo-
graphs of an carly den of his fitted up around
1930. The ilustration on the right shows part of
the den and the scope of Mr. Brown's activities
can be judged by the amount of apparatus visible.
The room was a portion ““ abstracted from the
coal cellar.”™ and the living room was behind the
wall on the left of the photo. As my friends
know. I have often advocated placing amplifiers
~and radio tuners. etc.. away from the listening
position: in other words. for most listeners, all
that is required for radio reception is a loud-
speaker and tuning controls. the amptifiers. which
arc  probably home-constructed and without
cabinets. being housed in a remote room. Mr.
-Brown appears to have planned his den with a
similar idea in mind. To provide a baffle (so-

called “infinite 7) for the speaker. he made a
hole in the wall between his den and the living
room and mounted the speaker in it. This method
is often said to give especially good results
although. of course. it means that the radio pro-
gramme will be heard in two rooms simultaneously.

In mv opinion. a similar plan could be adopted
for television receivers. the tube. foudspeaker. and
controls being separate from the receiver chassis.
This procedure is not as easy as it sounds. Mr.
Brown. however. overcame the difficulties by
cnlarging the hole in the wall. made originally
for his loudspeaker. to accommodate a I2in.
cathode ray tubc so that all. that was visible in
the living room was a speaker fret and an appar-
ently flat screen. As Mr. Brown slates. it was
“ A case of what the eye didn’t see!™

Mr. Brown overcame the problem of tuning
the radio from remote positions by the use of
relays which were used to operate the motor-
driven unit attached to the tuning condenser.

Our Film Show
RACTICAL WIRELESS and Practical Tele-
vivion are again holding a film show at
Caxton Hall which will take place on Friday,
January 22nd. There are still a few tickets left
(which are free) and 1 advise you to take advan-
tage of this last chance: it is always a most enjoy-
able evening.

Mr. L. H. Brown's earlyv den.
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& Valve Coding Systems

&
Gy VARIOUS SCHEMES EXPLAINED

— ACH type of valve is distinguished by a
number or by a group of letters and a
number. In most coding systems these

leiters and numbers have a mcaning so that any-
one who is familiar with the coding system will
be able to deduce a number of facts about a valve
of which only the coding is known. Most manu-
facturers have their own codes and in addition
the Services have a separate coding system.

CV System

The CV system of valve coding is used by the
armed forces and by research stations under
Government control.  Most readers will meet
valves with CV coding when they buy surplus
equipment. This system of coding is one of the
few in which there is no connection between the
type of valve and the code number. Who would
imagine, for instance, that the CV448 is a crystal
dicde, the CV449 a voltage stabiliser and the
CV450 a power output valve? The valve type,
usually known as the 807, has at least three CV
equivalent numbers: CV 124, CV1060 and ¢ V1572,
In such cases where a single type of valve has
more than one CV number, the exact specifica-
tions of the various CV types are usually slightly
diflerent and they probably come f{rom different
manufacturers. A letter X placed between the
CV letters and the following number signifies
that the valve is still in the experimental stages.
Valve types in CV coding are much more diffi-
cult to remember than the combinations of letters
and numbers used in almost all other systems.

Valves coded under a previous system are
sometimes found in surplus equipment. Examples
are ATP4 (Army transmitting pentode No. 4)
and ARP12 (Army receiving pentode No, 12).
Yet another type of coding is the VR system, e.g,
VRe6S (valve, radio No. 65).

Valves with the above markings arc made
especially for the services by valve manufacturers
who may also make cxactly the same valve with
their normal coding.

American System

American valves used to have a coding which
was merely a number (e.g., 80. 807, ctc.), but now
they are virtually all coded on a system sct oul
by The Radio Manufacturers’ Association
(Standard  ET-110). Many American-coded
valves are found in surplus equipment and some
British manufacturers make valves marked with
the American coding. The first figure gives the
approximate heater voltage as shown below:

6.3V loctal types.
12.6V approx.

0 Cold cathode.

I Up to and including 1.6V.
S 4.6 1o S.6V.

6 56 to 6.6V.

7.

2

By J. Alexander boﬂ ek

14 12.6V loctal types.

25 25V approx.

35 35V approx.
If the heater has a tapped filament, the first
coding figure shows the voltage across the whole
of the heater. The usual operating voltages of
the American 7 and 14 loctal series are 6.3V and
12.6V respectively. but their maximum ratings
are 7 and 14V. They arec mainly intended for
car radio receivers where the high maximum
ratings are necessary becausce the battery voltage
is high when it is being charged by the car
dynamo.

Second Symbol

The sccond symbol is a serial letter allocated
in scquence and normally commencing with A.
Letters T and O are not used. Rectifiers follow
the sequence backwards starting from Z. When
the single letters have all been used for a particu-
lar group of valves, the system then uses two
letters commencing with AB. Two identical
letters are not normally used. The single-ended
range of valves may have a letter S following the
number which indicates the heater voltage. For
example, the 6SK7 is the nearest single-ended
cquivalent to the 6K7 which has the same type
of base. Although the 6SL7 is a singlc-ended
valve, it is not rclated to the 6L7.

The final number in the American coding is
intended to indicate the number of electrodes or
other uscful elements (such as screening) which
are brought out to a separate external connection.
The heater counts as one clectrode for coding
purposes, but if it should happen that the heater
1s tapped, it will count as two clectrodes only if
the tappings are of unequal voltage or current
ratings. In the case of international octal valves
with an all-metal envelope, the envelope counts
as a useful element. Octal valves with a glass
envelope have a similar coding to that of the
corresponding valve with a metal envelope, i.e.,
one electrode is added for coding purposes even
if no screening is brought out to a separate con-
nection. An octal-based valve with n useful
elements, therefore, has a final figure of (n + I)
in its coding. This does not apply to the few
valves in which pin 1 is used for a connection
other than screening (e.g.. types 6SN7 and 6SL7).
If more than one electrode is connected to the
same pin, these count as only one useful element.

Suffix

A further letter (a suffix) mav be placed after
the main coding to show the external construc-
tion. Miniature, loctal and metal valves normally
have no sutlix, but sometimes a letter M is used
to show the valve has a metal envelope. The
letter M should really only be used for valves
which have a metailised glass envelope. Octal-
based valves with a comparatively large glass
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envelope are given the suffix G and those with
the smaller glass envelope with straight sides (the
“TY9 " bulb) are given the suffix GT (glass tubu-
larj. Modified versions of wvalves are given
suffixes starting with A. Suffixes X and Y
indicate that the valve has a low loss base. those
having the suffix X being the best in this respect.
The letter W is used to distinguish military types.
Voltage regulators are coded VR followed by a
number showing the normal burning voltage.
The Linal number shows the approximate amount
by which the striking voltage is higher than the
normal burning voltage.

Examples

6C4 (B7G):—6.3V triode. .

6C5-GT (octal):—6.3V triode with small glass
envelope.  (One electrode is added because the
base is octal))

12SK7 (octab):—12.6V pentode with a separate
suppressor grid connection. °

6F6 (octal):—6.3V pentode with suppressor
grid connected to the cathode.

6K8 (octal):—6.3V triode hexode. Hexode grids
g. and g, are connected together and g, of the
hexode is connected to the triode grid. The
cathode is common to each section. One useful
element is added because of the octal base. giving
a total of eight useful elements.

12AX7 (BY9A):—I12.6V centre-tapped heater.
Double triode with separate cathodes.

VR 150/30 :—Voltage stabiliser running at
about 150V and striking at about 180V.

Mullard System

In the Mullard system most valves are repre-
sented by two or three lctters followed by a
number. The first letter signifies the heater volt-
age or, if the valve is intended for series heater
connection in A.C./D.C. receivers, the heater
current. The heater voltage is one of the most
important factors which determines whether it is
convenient to use a particular valve in a certain
apparatus. The Mullard code for the heater volt-
age is shown in the table. If the heater is tapped
(c.g.. ECC81) the voltage indicated by the code is
for parallel connection.

The second (and any subsequent) letter
indicates the general class to which the valve
belongs; the code is shown in the third column
of the table. More than one letter may follow
the hecater voltage if the valve contains two
separate sections within the same envelope.

The type of base is indicated by the first figure
foliowing the letters as shown below.

1-19  Various.
.20-29 B8G loctal.

30-39 International octal.

40-49 BB8A rimlock.

50-59 Mainly B9G.

60-79 Sub-miniature.

80-89 BYA noval.

90-99 B7G.

The second or subsequent figure is only a serial
number to distinguish valves of the same class
which have the same heater voltage or current
and the same type of base.

Mullard television tubes are coded MW or AW
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MULLARD VALVE NOMENCLATURE

— Gas-filled full-wave rectifier
— Half-wave rectifier

— Full-wave rectifier (Zener
diode if third letter)

First Second cr subsequent
letter letter
(Heater) (Class of valve)
A4V Single diode
B — Double diode
C | 200mA Triode (or Transistor)
D] 0.5V to 1.5V | Power triode
- (battery)
E| 6.3V Tetrode voltage amplifier
F — Pentode voltage amplifier
G| 5V —
H| 150 mA Hexode
K| 2V (battery) Heptode or octode
L — Output tetrode or pentode
M — Tuning indicator
N — Thyatron
O| Semi-conduc- —
tor device
P | 300mA —
Q — Nonode
U| 100mA —
X
Y
V4

foilowed by a number (e.g.. MW43.80). The
MW tubes are magnetically focused and the AW
tubes electrostatically focused. Semi-conductor
devices have codes commencing with the letter
O. The second letter is an A in the case of
germantium diodes (e.g.. OA70) or a C in the case
of fransistors. Zener diodes for voltage stabilisa-
tion are coded OAZ followed by a number. Volt-
age stabiliser tubes sometimes have codes com-
mencing with the average normal burning voltage
(e.g., 85A1 or 150B2). but this does not apply to
older types (e.g.. 7475). Incidentally. Mullard
photographic flash tubes have the lettering LSD
followed by a serial number!

Examples

EB9t. Double diode with a 6.3V heater and a
B7G base.

EBC33. Double diode triode with octat base and a
6.3V heater.

DK9l. Heptode frequency changer with a 1.4V
heater and a B7G base.

UCH42. Triode-hexode frequency changer with
a B3A base and a 0.1 A heater.

EABC80. Triple diode triode with a B9A (noval)
base and a 6.3V heater.

Ediswan-Mazda Code
The Ediswan-Mazda code for current types of valve
commences with a number indicating the heater
voltage or current as follows (—
114V
663V,
10 0.1A,
20 0.2A.
30 0.3A.
This number is followed by a letter which indicates

(Continued on puge 862)
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Using High-Cycle
Transformers

THESE COMPONENTS CAN BE EMPLOYED
ON 50c¢/s MAINS

By J. B. Willmott

N extremely useful and informative article on
the subject of utilising the high-cycle mains
transformer  contained in  Government

Surplus AM.1355 receivers, appeared in June,
1957, issuc of PrACTICAL WIRELESS {which is now
out of print) and, inspired by the contents, the
present author has made further investigation into
the uses to which this clas of component can be
put. Also, as there may now be many new readers
who have not access to the above issue, the follow-
ing general information relating to high-cycle
transformers is given for the guidance of those
wishing to experiment further.

Specification

Firstly, then, a word about the type of mains
transformer found in most Government surplus
equipment. As in the normal domestic receiver,
the purpose of the mains transformer is to supply
the necessary L.T. voltages for feeding valve
heaters, normally 6.3V for all except the rectifier,
which is fed from a separate winding rated at
4.0V (or, in some cases, 5.0V); and a centre-tapped
H.T. secondary winding is provided to feed the
anodes of the rectifier. frequently having a rated
output in the region of 250 to S00V.

The primary winding is designed to be fed
from an 80V supply at a frequency of 2.000c/s
instead of the 200 10 250V at SOc/s which con-
stitutes the normal range of domestic supplies.
This means that the existing primary winding is
quite unsuitable for connection to normal A.C.
house supply. and on no account must this be
done. Usually it is quite safe to connect the
tormer H.T. sccondary winding across the mains
supply. but when making initial tests of this sort,
it is essential that a fuse rated at not more than
2A be placed in scries with one, or preferably
both conncctions to the mains supply, it is not
safc 1o rely on the house fuses as these will be
more highly rated, and give insufficient instantan-
cous protection in case of accidental short circuit
or erroneous conection to a low resistance winding
on the transformer under test. Also, never forget
10 switch ofl and withdraw the mains plug before
making or altering any connections.

Identification

1f an ohmmeter is available. it is a simple matter
1o identify the former H.T. secondary windings,
as these will usually have a resistance in the
range of 50 to 200 ohms between either end and
the centre tap, all other windings being of vir-
tually negligible resistance. Failing the availability
of such an instrument, use a torch battery and
bulb in series with each group of windings in
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turn. Disregard all those where the bulb lights
up (these will be the low resistance heater and
original 80V primary winding). Only those tags
connected to the original H.T. secondary will have
sufficient resistance to prevent the bulb trom
lighting. This mcthod does not, of course, imme-
diately indicate which are the “ends” and
“centre tap 7 of the H.T. winding, but the follow-
ing additional test will guickly establish this point.

Having now identified the former H.T.
secondary connections, attach the mains lcads
(suitably fused as described above) to any two of
them, and switch on. If there is no sign of over-
heating, or other form of distress (such as a loud
“buzz” {rom the transformer core laminations)
procced to measure the A.C. output vohage
developed across the various former heater
secondaries and the 80V primary winding; in
most cases this will be well below the original
voltage rating. Now change over one of the
mains.leads to the formerly unused one of the
three H.T. secondary tags, and again take voltage
readings at the other windings. If the voliages
obtained are the same as in previous case, it is
proof that the mains lead which has remained
undisturbed is. in fact. connected to the centre
tap of the former H.T. winding. but if lower
voltages (approximately half the first set of read-
ings) are obtainzd. one may assume that the mains
lcad which has been changed. has, in fact. been

Spare (no connection)

j'«
: ©

D

Lge2y] Lgesy- L6e31-

sov

0% 0 Zoood g7 g

Rectifier Rectifier

A

/ OO'—JOO-l 550-'550
(6@ PE @D A

Connectiors to
/ower tag panel

Spare
no connection)

Fig.1.—Top panel showing tag connections{as prinied)
including * key™ 10 connecrivits 10 lower tag punel.

moved from the “centre tap”™ to the “outer
end” of the winding. likewise. if the second set
of readings is roughly double the first, onec may
assume that the mains lead which has been
changed over. has. in fact. changed from one of
the ““outers ” to the centre tap. It is a good
plan now to clearly label these tags as ** Primary
Outer (A).” “ Primary Outer (B) 7 and ** Primary
Centre ™ respectively. for future reference.

Qutput Voltuges

An examination should now be made of the
A.C. output voltages obtained {rom the various
windings, using whole or hall of the newly
designated primary winding. and quite a useful
range of low tension A.C. voliages will be avail-
able. especially if various combinations of wind-
ings in series (correctly phascd) are utilised, and
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these may be used as hecater supplies for valves
in radio circuits, or. in conjunction with suitable
metal rectifier, as source of D.C. for battery
charging or running electric model railways.
There are several tvpes of high-cycle trans-
former readily obtainable on the surplus market
at extremely low prices (mainly. no doubt, because
they have hitherto been regarded as of very little
use by constructors). The author has made con-
siderable use of the component found in Radar
Receiver Type 3F, which it is understood is also

2301
0
- (300v)
230v
-
(625V)
240}/
50c¢/s v
AC Mains © s
Ge3V)
i .
- Goov) (Rectitier 4) >4k
(Pectifier 8)
=
(80v 2000¢/s) » 30V

2

Fig.2.—Theoretical diagram of connections when used

as a mains transformer on domestic 50 ¢,.s A.C. mains.
The original designations are given in brackets.

utilised in a number of other radar receivers. This
particular component. which is a fairly massive
job weighing approximately 141b., has all its con-
nections brought out to clearly marked solder
tags on panels mounted on top and at the basc
of the component.

The windings. in their original form. comprise
an 80V high-cycle primary (two centre tags at the
base of the component). two pairs of “ rectifier
heater windings * (right-hand and left-hand pairs
of tags at the basc): whilst on the top panet there
are heater windings rated at 4.2V, 6.5V and 6.3V
together with two entirely separte centre-tapped
secondaries rated at 300-0-300V and SS0-0550V
respectively. Fig. 1 clearly shows the layout of
these connections. By virtue of the existence of
two isolated H.T. windings. either of which. in
whole or in part. can be used as a primary on
SOc/s mains, a very wide range of voltages is
available from the various other windings. The
most useful method of connection secems to be
as follows :—

Use the entire 300-0-300 winding as primary.

WIRELESS 855

when on 240V mains the following voltages
appear: —

The 550-0-550V winding gives 230-0-230V

The 6.5V and 6.3V windings in series give 6.1V

The 4.2V. and the two “ Rectifier (A and B)"

windings in series give a total of 4.2V.
H.T. Supply

The 230-0-230V output is ample for feeding to
the anodes of a rectifier. giving a D.C. output
after rectification of approximately 23Svolts ** on
load.” the 6.1V supply appears to be adequate for
feeding valve heaters rated at 6.3V, no notice-
able reduction in efficiency being observed by
the author. and the 4.2V supply can be used to
feed the heater of a 4V rectifier valve (such as
the MUIT4). The transformer is readily able to
supply the current needed to opecrate a S-valve
superhet receiver. or single-ended amplifier. 1t
wili be noticed that the output from the former
80V primary (which was found to be 30V) is not
used in the above arrangement. but there are a
number of uses to which it could be put. Firstly,
it could be used to supply the heater of a rectifier”
valve rated in the region of 30V. type UR3C
being an obvious choice. A UY4l1. readily obtain-
able at cheap prices from advertisers in this
magazine. could also be used. but as this is a
ha'f-wave rectifier. the output from one half of
the H.T. secondary only could be utilised. with
a consequent drop in rectified H.T. voltage.
Output Transformers

Quite apart from their employment as mains
transformers as outlined above. these high-cycle
transformers have a further useful range of
applications as output transformers. Although
their method of design is not strictly in accord-
ance with audio output transformer requirements.
their performance in this respect will usually be
found equal. if not superior to that of the cheaper
range of outpu? transformers. By using the
former high voltage secondary winding as a
primary. and onc or more of the former heater
windings in scries as the secondary, a suitable
ratio to match the standard 3 or 1Sohm loud-
speaker can usuvally be found. The turns ratio
which gives greatest output with minimum distor-
tion can usually be accepted as the correct
working conditions. and in the case of the Radar
Receiver Type 3F transformer referred to above.
it has been found that using the whole of the
300-0-300V winding as a primary. and the 6.5V
plus 6.3V secondaries in scries to feed a 3ohm
speaker. gives good results.

Earthing

Finally. it was found that in the original Radar
Receiver 3F. one side of each of the 4.2, 6.5 and
6.3V windings was bonded to earth (the frame of
the transformer): these connecctions must be
removed by clipping ofl the interconnecting wires
just below the surface of the top tag panel. other-
wise windings will be short circuited when any
attempt 1s made to connect them in series. There
was also a “flying lead ™ from one side of the
300-0-300 winding. formerly connected to a high
voltage pencil rectifier mounted on brackets at
the side of the transformer: this lead (and the
pencil rectifier if present) should also be removed
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An Fxperiment

A HIGHLY SEMSITIVE CIRCUIT FOR THE SWL
By F. G. Rayer
HIS is a mains operated circuit employing
T three valves (plus rectifier) and intended
particularly for use on wavelengths between
10 and 100m. Bandspread tuning is used to simplify
the accurate logging of stations, and Amateur Band
réception. The very high sensitivity of the detector
stage, in particular, makes long distance reception
possible with even a poor aerial.
Circuit
The circuit is shown in Fig. 1, and can be
modificd to some extent to suit valves or other
components which may be 1o hand. The first
valve acts as R.F. amplifier, and a switch cnables
the aerial circuit to be tuned or untuned at will.
This means that it can usually be left untuned,
tuning being confined to the detector alone. This
simplifies operation. and one of the acrial coils
can be switched in il conditions make this neces-
sary. Good results will be achieved with the

R.F. stage untuned. and this means that these
coils can be omitted. together with their associated

variable condenser, if a simpler receiver is
wanted. Tuning this circuit does, however,
improve reception of -very weak signals. Con-

nections are for VR6S (SP6l) but other RF.
pentodes may be used. The 150k potentiometer
controls R.F. gain. With vari-u valves the usual
cathode circuit bias control can be used instead.
Plug-in, coils are used in the detector stage,

The front pa

with a cheap surplus acorn valve which permits
very short wiring.  For single band working, a
fixed coil can be used and only one aerial coil
is then needed. A screen grid potentiometer
controls regencration. A [S5pF bandspreading
condenser gives good coverage and very easy
tuning, but values of 10pF to 20pF or so are j
practicable. In the same way 100pF is not
essential for bandsctting purposes. though a value
of about 100pF to 160pF is most suitable.

Qutput Stage

Another VR65 is used lor output. but any
6.3V L.F. or output valve will be satisfactory.

K THESE CONDENSERS 2 p2eny ,)Q; CHOKE I+
4REIN 4 COMMON = et ™
3 8F  8uF) .
¥ [F 5. TRANSEMR | 5 2l
2150 16LF. 2/50 200
ko i_m owF  ZKR
3 3
_— s
t E> = A 1 'S
< A
b~ L T 000 Z
T z . /s
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Fig. 1 —The cii

cuit diagram.
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with appropriate holder and bias resistor. Loud-
speaker reception is generally possible, even with
distant stations, but phones can be used when
preferred, and the 1M potentiometer allows
volume to be kept down to a comifortable level
High impedance phones are nccessary and of the
usual type. fed through a condenser to keep divect
current and H.T. voltages out of them. The
speaker transformer primary acts as a choke
when  using phones, but the speaker can be
silenced” by wiring a switch in onc lead from
transformer sccondary to speech coil.

In a sct of this kind, complete isolation from
the mains is wise, so the receiver draws current
from a t(ransformer. and the chassis can be
carthed. Modification of this part ol the circuit,

Underchassis view of the receiver.

to draw H.T. dircctly {rom the mains, is not
recommended.

Screencd Panel

A chassis about 12in. X Siin. X 2in. deep,
and a panel about 12in. X 7in, will be
satisfactory. This allows a 34in. speaker to be
accommodated, but a larger panel will be needed
for a bigger speaker. Alternatively, the speaker
can be in a separate cabinet, and much larger
speakers will be satisfactory. A sheet of
aluminium of similar dimensions to the panel
should be placed behind the panel itself, if this
is of three-ply. If a metal panel is used. this
should be of stout gauge, or adequately supported
with panel brackets.

Fig. 2 shows the chassis layout, the detector
stage being most important. Valve connections

PRACTICAL WIRELESS

857

in Fig. 2 are correct when viewing the 954 from
its short end, which carries the grid pin. The
long end carries the anode pin. Care is neces-
sary to solder to the extreme end of the pins. and
to remove the iron instantly, as excessive heat-
ing may crack the glass. The valve is supported
by the connections to it, which should be short
and direct.

Condensers

The 100pF band setting condenser should have
a knob or dial of such a kind that it can be
relurned accurately to any required reading. The
large type of dial knob marked from O to 100
or 0 to 180. with a small bracket screwed to the
panel and acting as a mark against which to take
-readings. will permit accurate resetting. It is then
possible to tune in logged stations with the 15pF
band spreading condenser. which has a similar
dial and panel index. The separate logging of
stations, by dial reading. will be possible even
when they are so near in wavelength that logging
would be impossible with an ordinary tuning
scaie.

Any 8uF or loxF 350V or similar smoothing
condensers are satisfactory. The large type can be
mounted on the chassis as in Fig. 2. The oulput
transformer is ol the usual type for use with a
mains output valve. The lead from the volume
control slider to output valve cap should be
screened. the braiding being wired to chassis.
The cap lead of the other valve is not screened.

Underneath Components

Wiring is shown in Fig. 3. The heater circuit is
completed first. leads being run against the chassis.
If the mains transformer has a separate winding
for rectificr heater, this is best used. but some
rectifiers can have the heater wired in parallel
with the other valves. Manv SV rectifiers, such
as the 5Z4. are suitable. but need a transformer
with scparate SV rectifier heater winding. If the
transformer has.a centre-tap on the 6.3V winding
used for the other valves, this tap should be wired
to chassis. I no tap is available. take onc side
of the heater circuit to chassis instead.

Referring to Fig. 3, the S0pFE aerial condenser
is an insulated surplus type, but may be replaced
by a pre-set condenser, or small short wave type
condenser on an insulated bracket. operated by
an insulated cxtension rod. The switch is a two-
wafer. five-way component. wiring being as shown
in Fig. 1. The 150pF aeriai tuning condenser
requires a flairly large knob, but a dial is not
necded because it is casily adjusted for best
volume. The maximum capacity is a littie larger
than that of the detector tuning circuit to provide
some overlap in acrial tuning.

The centie 150k potentiometer, acting as R.F.
gain control, may be of 100k to 200k or so. The
10Ok regeneration control can be replaced by
S0k, if to hand, provided that the 100k fixed
resistor wired to it is reduced to 47k. The
IM volume control can have a switch, for mains
switching, or may be of 0.5M value, if to hand.

The values of the various by-pass condensers
are not very important. The 0.01uF coupling
condenser joined to the 1M volume control should
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ZEENNN

Mains .
Transtormer Outpy To /M2
Transformer :///'der

Anoge
Pri L]

B ®

1000pF

Top Cap
of V/

©

8+/6uF

Ve

Coif

To I15K(Y
To 4nodé T SOei
Switch
F .
To I3K0) = =
JIMQ 0-—H . 3
25pF " I5pF 8 OluF L /00pF
ot M =
w Detectof
LA 7onng
Fig. 2—Above chassis wiring diagram.
preferably be of mica type as slight leakage will occupying 1jin. on a I{in. dia. former. with

result in H.T. reaching the output valve grid.

The cotl formers may be smooth or ribbed.
and the diameter and gauge of wire and spacing
between turns are not critical.  Plug-in formers
may be puichased. or made by fixing insulated
formers 10 old valve bases. For one band only. a
single coil may be wired directly in circuit.

For approximately 10 to 20m. five turns of
18s.w.g. wire. spaced to occupy lin., on a l1tin.
dia. Jonmer with the cathode tap half turn trom
the carthed end. can be used. The primary is
three and a half wrns.

For about 18 10 30m. 1} wire

turns of 22s.w.g.

AERIAL
CglLS
TN
| Mg
TO
AERIAL s
TO TOP CAP
oF v

N

cathode tap hall turn from the earthed end, and
six turns for primary. may be used.

The 30 to 60m coil can be wound with 20 turns
of 23s.w.g. wire occupving liin. on a llin
diameter former. v v the cathode tap three-
quarter turn from the earthed end and 16 turns
for primary.

The largest coil. for approximately 60 to
100m. can have 35 turns of 24s.w.g. wire on a
1tin. diameter former. with the tapping one and
a-halfl wrns from the carthed end and 20 turns
for primary.

(To be continuved)

MAINS

)

((
IR

o i QZSOV I

g g
o/ézsov
7

MAINS
TRANSFORMER

M

MC DENOTES EARTHING'
CONNECTIONS TO
CHASSIS

L

AERIAL wa V[BA ND i AERIAL
TRINNMER SWITC, TUNING

L —— +;
H boo :
ASENSITIVITY

Lﬁ‘t’OL UME O/\;OF F
CONTROL

REACTION
CONTROL SWITCH

Fig. 3.—Under chassis wiring diagram.
=4 0
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Test Panel
for Transistiors

A SIMPLE UNIT FOR DETERMINING
By R. Leyland

TANDARD mecthods of testing transistors
include comprchensive serics of measure-
ments on input and ouiput currents and

voltages, enabling graphs of the D.C. charac-
teristics  to be  drawn.  From these, AC,
characteristics can be derived. but are determined
more directly by A.C. methods employing small
A.C. inputs to measure the current gain and slope
resistances.

Checks on transistors can, however, be made

by less elaborate methods, and a citcuit compris-

s/ Black
= edr2 500K0 e
(Current Gain)
R3
S IO a
-
& (o Jvolts
SKQ /
Reg

Fig. V.—Circuit of the test panel in its simpler form.

ing the minimum of cemponents will measure the
current gain, o', accurately enough for ordinary
purposes. The current gain (unlike the leakage
current) varies only slightly w,th temperature
changes, and its variation over the maxirmum
range of base currents may be 25 per cent. or hss,
while a fourfold increase of collector voltage niay
be expected to increase o’ by only a third.
Thus a test for the average value of o’ over a
certain range of currents. and at a certain battery
voltage, wilf serve as a reliable basis for com-
paring transistors.

Basic Circuit

The measurement can be carried out with the
circuit of Fig. 1. In one position of the switch
a small current is applied to the base of the tran-
sistor through R2 and R3 and, is amplified by
the transistor to give a considerable increase of
collector current. In the other position of the
switch, the base current becomes zero, but a
resistance R1 is switched in across the transistor
10 make up the resulting drop in collector current,
By adjusiing R2, the amplificd base current can
be made equal to the current in R, ic.. the
milliammeter then reads the samce at  both
positions of the switch.
, collector current increase _ R2 -+ R3

base current increase R1

Since o«

PRACTICAL WIRELESS

e

| GURRENT Gl

~ EMITTER
- §
o CLECTOR WS
A
“s -
g

5

4 N
CORRECTION By

e
H?l.a/‘ LY
CORRECTIONR

The panel of e itester.

appronimately, the vanable resistance R1 can be
provided with a scale reading o’ directly. The
resistance R3 s, of course. iequired to limit the
base current, so avoiding the risk of damaging
the transistor.

Corrections
There are two errors in this measurcment of
One is due to the assumption that the
voltage across (R2-+R3) is the same as the voltage
across R3. Actually it is less by the small
potential drop between the base and emitter of
the transistor. With 3V on the collector. this P.D.
across the inpui of the transistor is only about
170mV, and mecans that the value of given
by the simple formula above should be increased
by about 6 per cent. MWith higher collector
voltages, the correction is amaller. and is only

120 "‘

Battery [Correction
18- Voltgge | Foctor
10 117
/5 1°113
1216 20 /4085
i a3 12063
/elq f- 3.5
4.0
0
405
§ el _g.o
0
Lok 7.0
S 80
bS] 90
€ 1008
N
Lo
© 06 -
104 —
102+
PO L b L 1 1 1

/ 2 3 4 5 6 7 8 ¢
Battery Voltage

Fig. 2.—Correction factor to allow for P.D. acrass
transistor inpuis.
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2 per cent. at 9V. Below 3V, however, the
correction increases rapidly. These hgures refer
specifically to the circuit given. where the ratio
of collector volits to the incrcase of collector

Black

_(Correction
factor)

Fig. 3.—Modified ﬁ'ircm'l enabling the correction factor
(0 be measured.

current is in cach case made cqual to a resistance
of Sk

Graph

A graph of thc correction against collector
voliage is given in Fig. 2. and only in exceptional
cases will a transistor show a noteworthv deviation
from this graph. With a 3V battery. the correction
factors for most transistors will be between
1.045 and 1.075S. Thus, the assumption that the
correction factor is 1.06 is not likely to produce
errors greater than |} per cent. at the most.

The test is at comparatively low levels of base
and collector currents, and in output stages,
would attain a somewhat higher value. If it s
desired to measure o’ with battery voltages
higher than 3. it will be neccssary to replace
the ImA meter with 2 SmA meter.

The remaining error is due to ignoring the

AAAAAAA

50K, 100KQ,

Fig. 4. —Temporary circuil arrangemenit for calibrating
R2.

base current flowing through the meter.  This
means that (1) has to be subtracted from the
result to obtain the actual value of o',

Scales
It is possible to fix R2 and to vary R.l instead,
and this has the advantage that a wire-wound

PRAUTICAL WIRELESS
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potentiometer can be used for RI, while if R2
is made variable. a carbon-track potentiometer has
to be used. There are. however, a number of
disadvantages in making RI1 varnable. The
milliammeter current would vary to a much larger
extent with different tvansistors. and the scale of
" would follow a reciprocal law, with the lower
end of the scale expanded. and the higher
reading crampad. It would also be more ditticult
to determine the position of the scale markings.
In theory, when R2 is made variable, a linear
scale should be obtained. but imperfections in
the carbon track tend to make the scale divisions
rather erratic in spacing, although something
resembling a linear scale will be obtained.

Modified Circuit

The correction  factor can be ascertained
directly. without Kknowing the battery voltage
accurately, if a simple addition is made to the
basic circuit. The modification is shown n
Fig. 3. and consists of a potential divider con-
taining a 100k fixed resistance and a variable
20k€ resistance. RS, By adjusting RS, the closing
ol switch S2 can be made to have no cffect on
the meter current. At this setting of RS. the
correction facior can be read off directly, the scale

O—/mA %
meter,

_\)
¢ “\

Fig. 5—Temporary circuit arrangemeny for calibrating

R3.
being marked in accordance with the formula:
Correction factor = 6 R
actoi R4

its reading is multiplied by the correction factor
ranging from 1.01 to 1.2, With a 3V battery,
as previously stated, the pointer knob will give
an indication in the neighbourhood ol 1.06.

The larger test panel has two dials and two
switches. One dial gives o’ approximately and
its reading is multiplicd by the correction factor
given by the other dial. Then [ is subtracted to
give the final value of oc’.

Components

A panel of hardboard measuring 4in. square
will serve to mount the two potentiometers and
the two toggle switches. The fixed resistors should
be high stability types of | per cent. tolerance.
Two 10k resistors in parallel can be used for
the SK§ resistance. R1, or a S.1kQ resistor can be
used. although this means that (R2 4+ R3) now
has to be caltbrated in multiples of STk« which is
more diflicult than in multiples of SOk¢.

The scale of correction factors is also linear,
and can be marked either by setting up a Wheat-
stone bridge circuit. or as in Fig. 5. by comparison
with accurate fixed resislances.  When RS is set
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at k8, this corresponds to a correction factor of
1.01: 2kQ corresponds to 1.02, and so on up to
20k$? which corresponds to 1.2,

To calibrate R2, bridge methods will be less
suitable, and accurate resistances of SOkQ. 100k,
and so on (or SIkY, etc, il necessary) can be
substituted for (R1 + R2) in circuit (Fig. 4), the

60
70, 50
\

Current Gain

-— Emitter
Current Gain
~—Base
@ i Y009
-«—Collector 2y \ i /108
J'IJ'\ //-07
LN 1406
15— 1405
1016 — — 104
1177 ~tre0y
- e’ Nreo2
Correction . “’N’/ N, o0
s

Correction

Fig. 6. —The panel layour.

variable R2 being adjusted to give the same
readings of collector current.

Panel

The end positions of the pointer knobs should
be marked carefully to make it casy to replace
them correctly. Paper can be glued to the pancl
to take the markings made with Indian ink, and
this can be covered with cellophane, or trans-
parent plastic.

The toggle switches employed have four tags.
When the togale is to onc side. connection is
made bctween the two tags on the opposite side.
One switch, 82, is used simply as an on/off switch,
but the other, SI, is connected as a single pole,
change-over switch.

A three-way connecting block, sccured 1o the
underside of the pancl, connects the transistor to
be tested.  Although relatively clumsy for the
purpose, it serves reasonably  well, enabling all
tvpes of transistor 1o be connected temporarily
for checking. The positions of emitter, basc, and
collector arc marked on the top of the panel
and should be carcfully observed.

Two insulated wires, cach about 2ft. long, lead
from the test panel to the milliammeter in series
with a battery. and should be coloured red and
black to avoid the risk of connecting the battery
the wrong way round. With a grid-bias battery,
red and black wander plugs should be used.
Reversed connections, even if they do not result
in damagc to the transistor, will give rather
puzzling readings.

Measurement

The accuracy of the measurements will depend
in part upon the care with which the scales have

PRACTICAL WIRELESS
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been calibrated.  The steps involved in making a
measurement are as follows:

(1) Set R2 at the highest value of current gain,
and RS to the lowest value of correction factor.

(2) Connect the battery and milliammeter,
observing the correct polarities and voltage.

(3) Connect the first transistor to be tested,
making sure that it is the right way round.

(4) With St and S2 at the unmarked positions,
note the milliammeter reading carefully.

(S) Switch to “current gain” and adjust the
“gain ” dial to give the same milliammeter
reading.

(6) leaving SI switched to “ current gain.”
switch 82 to “correction factor " and adjust the
“correction factor ”’ dial to give the same milli-
amimeter reading.

(7y Multiply the readings of the two dials
together (a slide rule will do this quickly) and
then subtract 1.

1t may be found that the milliammeter reading
goes on increasing slightly, owing to the gradual
rise in junction temperature inside the transistor,
and some readjustment of the dials may be
required, but it will be found that this makes
only a small difference to the value of «’. The
difliculty is that if a large current flows through
the transistor it will raise the junction temperature
and increase the leakage current.  If most of the
current is now diverted to an external resistance
(R1), the junction temperature will begin to fall
and the leakage current will decrease slightly,
making its value different in the two switch
positions.

H.F. Operation

The value of o’ measured by the test pancl
applics at low frequencies. and at a particular
value of collector voltage and current. When the
transistor is working at higher frequencies this
value will be reduced, and an associated phase
shift occurs. An R.F. transisior of a particular

’

AN
e Blgck ll

ezl
Current Gain

Correction
Faftor

Fig. 7.—The wiring of the test panel.
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tvpe is stated to have a certain typical “ cnt-off =
frequency fc. of. say. 8Mc/s. This is tor the
grounded-base arrangement. and is divided by
o’ to obtain the * cut-off frequency ™, o for
the grounded cmitter arrangement.

For example, if <« is 40,
emitter cut-oft frequency will be

f’oc =8/40Mc/s =200kc/s

It does not follow that a high o’ is a dis-
advantage, because the transistor with the higher
o’ usually has the higher f’oc also.

At the frequency fc, the current gain is reduced
to 71 per cent. of its low-frequency value. e.g.,
from 40 to 28. and a phase shift of 45deg. occurs.
At ten times this frequency (2Mc/s) the current
gain has fallen to 4 and the phase shift approaches
90 deg.

An R.F. transistor of these characteristics will
nevertheless serve as a local oscillator over the
long and medium waves. Used in the grounded
base arrangement. a more level frequency- response
is obtained. owing to the negative feedback.

the grounded-

PRACTICAL
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R AT

B A view of the wiring.

VALVE CODING SYSTEMS
(Continued from page 853)

the general class to which the valve belongs. The code
is as follows :—

C Frequency changer.

CRM Television tube.

D Diode or double diode.

F Voltage amplifier, tetro e or pentode.

K Small gas-filled triode or tetrode.

L. Voltage amplifier. triode, tetrode or pentode.

M Tuning indicator.

P Power amplifier.

U Half-wave rectifier.

UU Full-wave rectifier.

The heater voltage of a rectifier is not placed ir the
coding. The letters are followed by a serial number.

Examples
1C2. Frequency changer with a 1.4V heater.
(B7G bas=).
6C12. Frequency changer with a 6.3V heater.
{BYA base).
6F33. 6.3V pentode with the suppressor grid

connected to a diode. (B7G base).

30PL1. Triode-beam power tetrode with 0.3A
heater. (B9A base).

UU9. Full-wave rectifier. (6.3V heater, B8A base.)

Marconi, Osram, G.E.C., M.O.V. Coding

This system of coding normally employs a letter or
group of letters followed by a number. The letters
Jndicate the class of valve and have the following
meaning :—

A Valve with special industrial applications.
D Diode or double diode.
GU Gas-filled rectifier.
GT Thyatron.
H High impedance triode.
KT Kinkless tetrode or pentode.
L Low impedance triode.
M Metallised valve (nsually placed at the end of
the code).
QOutput pentode.
Rectifier.
Variable-mu pentode.
Frequency changer.
Tuning indicator.
Sharp cut-off pentode.
The first number following the letters often indicates
the approximate heater voltage or current, but this
is not always the case.

N<xgCZ

Examples
KT66. Beam tetrode with 6.3V heater.
KTW63. Variable-mu pentode with a 6.3V
heater.
DL63. Double diode triode with a 6.3V heater.
The triode is of the low impedance type.
X17. Frequency changer with a 1.4V heater.
Z77. Sharp cut off pentode with a 6.3V heater.
HN309. High impedance triode-output pentode
with a 0.3A heater.
US2. Full-wave rectifier.
G.E.C. germanium diodes are coded GEX followed
by a serial number. Current G.E.C. transistors are
coded GET plus a serial number.

and constructional data.

The Entirely New [3th Edition of The Famous Standard Work
THE PRACTICAL WIRELESS ENCYCLOPEDIA
By F. J. CAMM
Considerably enlarged. amplified and entirely re-written and re-illustraled. Complele Television Section, with theoretical
All the facts, figures. and constructional data of Radio and Television—Definition. Terms—Units—Principles, Circuits, etc.

Over 300,000 copies sold. Price 21/~ or 22[6 by post from :
GEORGE NEWNES. LTD.. Tower House.

southampton Street. Strand, W.C.2,
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Up to the Minute!?
Comprehensive ! Authoritative !

7 36 paces
Nearly 800

SPECIALLY PREPARED
ILLUSTRATIONS

over 3,000 A-z ENTRIES

Amplification; Attenu-
Audio-Frequency Trans-
mission;  Automatic Gain Con-
trol; Broadcasting; Communi-
cation Systems; Colour Television;
Detection; Direction-finding; Dis-

Aerials;
ation;

tortion; Electrical Machinery;
Electrical Recording; Feedback;
Feeders; Interference; Loud-

speakers; Measuring Instruments;

Modulation; Oscillators; Power
Distribution; Power Supply;
Public-address equipment; Pulse

Code Modulation; Radar; Ratchet-
ing; Receivers; Rectification;
Relay systems; Senders; Stereo-
phonic  Reproduction; Symbols,
Abbreviations; Testing and Fault
Tracing; Tilt and Bend; Tuning;
Transmission (general); Valves;
Vision Frequency Transmission;
VHF; Wave Propagation; etc.

PRACTICAL WIRELESS 863

| YOURS on 7 DAYS

FREE APPROVAL/

THE ESSENTIAL REFERENCE
for AMATEUR or ENGINEER

Here’s the complete A-Z guide, packed with clear explan-
ations, latest information and valuable reference data,
that meets the practical man’s every need ! Essential to
the enthusiastic amateur, practising radio engineer, appren- 1
tice or student. Over 3,000 easy-io-follow entries deal (2
thoroughly with every aspect of the theory and practice qubfﬁj
of television, radio, radar, etc. New edition, brought A=
up to date by the inclusion of an appendix covering recent
developments. Special reference section gives useful formulae, abacs,
etc. The most remarkable value in any work of this type ever published !
736 pages. Over 300,000 words. Nearly 860 ilius. De Luxe Edition,
handsomely and strongly bound, yours (if kept) for only 30/- (cash
price), or 11/6 down and 2 monthly payments of 10/- (31/6).

DO TH'S NOW ! To accept this greal offer, simply fill in form and
post in 2d. stamped. unsealed envelope to Dept. E.B.26. People’s Home Librury.
Odhams Press Ltd., Basted, Sevenoaks, Kent. Book comes to you ON APPROVAL
—if satisfied you send remittance (full cash or down
payment)—otherwise you return book within 8 days.
Offer applies in UK. and Eire only. closes Feb. 29,

POST FORM TODAY!™

— e —— e — e —— —— — ——

r’;‘o: Dept. E.B.26, People’s IHome Library, Qdhams Press Lid.. Basted, Sevenoaks, Kent.
Please send me, WITHOUT OBLIGATION TO PURCHASE. ' Fucyclopacdia of Radio
& Tetevision.”” T will EITHER rcturn the book in g0od condition. postage paid. within
3 days. OR send down payment of 11/6 eight days afier delivery, followed by 2 monthly
instalments of 10/- (31/6). ALTERNATIVELY. I will send the cash Drice of 30/- eight
days after delivery.

+eeon-. Occupation

Age. If under 21 ...

Householder ] Lodgings [J
Live with Parents [J)

SIgNAUTE...evereniieiiianes -
(Persons under 21 will be sent a Guarantur Form.}

Put tick where applicable: Cash [ ] Terms [
Furnished Prems. [} Unfurnished Prems. [] Hotel

BI OCK LETTERS BELOW

NAME ...

Full Postal

ADDRESS ......c.ooocoepiiinann. S —

E.B.26/Fcb.’60

Firmly affix 2d.
... stamp in margin,
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A CHASSIS
FOR SPARES

56 RESISTORS, 7 VARIABLE ;
ELECTROLYTICS ; COILS :
VALVEHOLDERS : 4 TRANSFORMERS,
FRAME ; CHOKES

CONDENSERS,
MAINS,

SWITCH: CHASSIS SCREWS: TAG STRIPS, ETC.

OF EACH-COMPONENT. CARRIAGE 10/6.

PRACTICAL WIRELESS

ALL THIS FOR ONLY 9,6

INCLUDING
7 L. AND R.F. TRANSFORMERS ;
O.r,

; METAL REC., 300 VOLT, 250 M.A.;
PANEL; SCANNING COIL: FOCUS MAGNET; PLUGS; SOCKETS;
I.F. STRIP IN
SEPARATE POWER PACK CAN BE USED WITHOUT DISMANTLING.
CHASSIS HAVE BEEN USED, BUT WERE WORKING WHEN STORED.
7 PAGES OF CIRCUITS AND INSTRUCTIONS SHOWING POSITION

February, 1960

FOCUS MAGNETS, 9/9. Brand new, 38 mm.
Incorporating picture shift control. P, & P.

ELAC FOCUS MAGNET, 12/6. 38 mm.
porating Picture shift control. P. & P. 1/3.
SCANNING COILS, 10/6. Low impedance, 38
mm. New. P.&P. /3

CO-AXIAL CABLE, é6d. yard. Cut to
length. Good quality. Post I/6 on 20 yds.
RECTIFIERS, 2/9. 250 volf? 100 m.a. Full or
half-wave. (State preference.) Salvage, guaranteed.
P.& P. I/3.

INSULATING TAPE 1/6.
sealed tins. Post

VOLUME CONTROLS 2/6 doz. Assorted

14
LINE,

FUSE Sy

75ft. x din. in

) ‘PERTH’ STEREO RECORD PLAYER CABINET !

EXTENSION SPEAKER CABINET

WITH

AT THE AMAZING

99/

OFFER OF
Extension speaker
secured in lid.
Size 18 x I4 x 8lin.
at 35 gns.

must for all teenagers,

essential for the enthusiast.

& Ins. 5/6 with order.

OR 6/1 INITIAL PAYMENT AND BALANCE

OF 4/11 FOR 19 WEEKS.

Portable 1960 ‘“ Perth ' show
model in two-tone colours.
cabinet
{(Arrow indi-
cates position when fixed.) All
high.
Stﬂreophonlc player complete retails
‘in the shops today. A
and an

parcel of volume and tone controls stripped from
working chassis. P. & P .
TAG-BOARDS, 2/6 doz.  3-12 way.
l CRYSTAL DIODES, 1/9. New.
Post 6d.
NO-DARK CUT-OUT, 8/9. Overload cut-out
switch, 200-250 volt. Max. load 2.5 amps. P.& P. 1/6
GANG CONDENSERS, 1/9. Std. size, 2-gang.
tested and guaranteed, .0003 and .0005.
P. & P. 1/3.
O.P. TRANSFORMERS, 1/3. Std. 2-5 ohms.
Guaranteed salvage. Post I/-. 20for £1. Carr. 5/6.
FRAME O.P. TRANS, /9. 500 ohms Prim.
18 ohms Sec. P & P. 1/6.
MAINS AUTO TRANS, 8/9.
volt at 300 m.a. Isolated windings.
P. & P. 2/9.
MAINS TRANS,, 7/9. 300-0-300 volt at 80 m.a.,
. 2/9

P.&P 1/
.070-.080.

This

Carr.
0-205-225-245

6.3 v.-6.3v.-2v.

EXTENSION SPEAKER
Ideal for Stereophonic sound.
cabinet fitted with 8in. P.M. speaker ;
o to any receiver, 2-5 ohms. Switch and flex.
8in. P.M. SPEAKER 5/9
Had a slight cone repair, not affecting the quality.
guaranteed. Limited quantity. P. P. 2/9.
ELLIPTICAL SPEAKER, 19/6
9in. x 4lin. Ideal for record players.

Tested and

P. & P. 2/6.

Attractive polished
Std. matching
P. & P. 3/6.

6.3 v. at 3 amp. Prvm 200-250 v. P. & P
HEATER TRANSFORMER, 3/9. 21
ldeal auto trans.. 2 v. to 4 v., 3 watts. P. & P
EY5] ISOLATION TRANS,, 5/9. 7 kV
ratio. P. & P. 1/9.

(Dept. 2),

COMPONENTS

219, liford Lane, llford, Essex.

19/6

Stamp for FREE Catalogue.

ILF 0295.

be TRANSISTOR-WISE! be POCKET-WISE!

“RECO " MIDDY ONE TRANSISTOR
KIT

and Long Waves or Medium
Size 4% x 3} x Zin.
Variable sensitivity control. High gain
Vari Q Ferrite Rod Aerial. '’ Sonotone ™'
Dynamic Earp:ece Months of listening
pleasure from |} volt pencell. Complete
Kit with EDISWAN TRANSISTOR and
easy build plans, 39/6 post free.

AMAZON THREE TRANSISTOR
POCKET RADIO

Covers 100 to 500 metres and Short Waves.
New improved, super sensitive 5-stage reflexed circuit.
EDISWAN transistors. Pocket sized case. Ferrite Yod aerial.
Case body in polystyrene with contrasting grille in red.
Complete kit with easy build diagrams and ' Sonotone '
dynamic miniature earpiece with moulded insert. 72/6. p.p. 2/6.

“RECO” PUSH - PULL FOUR
TRANSISTOR KIT

(Med:um and Long Wavas with two Short Wave Coils FREE.)
Case size as PP5. New improved
circuit.  3in. High Grade Moving Coll
Speaker. Bias sensitivity volume con-
trol. Ferrite Rod Aerial. Gleaming
Pale Blue Polystyrene Case with
Contrasting Speaker Grille in Red.
Complete Kit with 4 st grade
EDISWAN TRANSISTORS and 3 volt
battery, £5.3.6; p.p. 2/6. J

RADIO EXCHANGE CO.

(Medium
and Short Waves).

7 HARPUR ST., BEDFORD.

“RECO " PUSH-PULL FIVE
TRANSISTOR KIT

(Size 6% x 4% x 18in.) Medium, Long Waves and Trawler Band.
Indoors or outdoors this brilliant radio brings Home and
Continental Stations to your finger tips. High Grade 3in.
Moving Coil Speaker. Regenerative receiver with EDISWAN
TRANSISTORS. Push-Pull Output Stage. High Gain Ferrite Rod
Aerial. Gleaming Pale Blue Polystyrene Case with Contrasting
Speaker Grille in Red. Complete Kit with Pencell battery and
easy build diagrams, etc., £6.9.6; p.p. 2/6.

A customer in Dorset writes—'" Makes fine car radio.’’

‘“RECO ” TRANSIGEN THREE
TRANSISTOR KIT

(Case as PP5.) (Medium. Long Waves and Trawler Band.)
Entirely self-contained no  external
aerial required. Fitted Super High
Gain Ferrite Rod Aerial. R.F. Stage,
EDISWAN TRANSISTORS. On test :
tuned in Home, Light, Third, Radio =
Luxembourg, A.F.N. and many others at good Ilstemng level.
The Prototype was tested at approximately 50 miles from
nearest transmitter. Complete Kit with Super B.A. Reproducer
and battery, 75/-, p.p. 2/6. Or with ‘* Sonotone "' super dynamic
miniature earpiece, 79/6.

“RECO” AMAZON TWO
TRANSISTOR KIT

{(Medium and Short Waves.) Regenerative circuit with Ferrite
Rod Aerial. Complete Kit with Personal Phone, EDISWAN
Transistors and 3 volt battery, 59/6. p.p. 2/6

AFTER SALES SERVICE.

Circuits and price list for above kits, 2/6.

Telephone 2367.

Closed | ofc Saturdays.
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Becoming
an Amateur

No 6—-TWO ONE-VALVE RECEIVER CIRCUITS
By J. D. Pearson, G3KOC

HE reader may already be an experienced
constructor, but if this is not the case then
he is xtrong]y advised to tackle a simple

T.RF. circuit; many such circuits have been
published in past issues of this magazine. complete
with detailed component lists and sound construc-
tional advice.

It is a fact that there are still to-day many
.amateur stations using T.R.F. receivers for recep-
tion. particularly in certain Europcan countries
where there is no such thing as a “‘surplus”
market. This point is made to illustrate the
performance which can be achicved by a well
designed T.R.F. set. having a sensitivity figure

. REC.
Reaction winding
Le

=0
Fig. V.—Simple one-valve circuit using a triode.

often well above that of the older-type superhet.
Unfortunately the “ straight ™ set cannot compare
with the superhet as far as selectivity is con-
cerned. And conditions being as they are on the
amateur bands to-day. selectivity is of prime
importance.
Beginner’s Circuit
t is intended for the ncw-
comer who has no constructional experience
whatever. The coil dimensions given will ensure
coverage of the 160-metre amateur band. No
apology is offered to the more sophisticated con-
structor who may be following this series. It
must suffice to state that the series is designed
to enable the merest tyro to attain the standard
required to take the R.AE:

ft will be seen that the circuit is battery-
operated: the beginner is strongly advised to

The circuit in Fig.

WIRELESS

Mr.

J. W. Wroth of Ramsgate in his den.
gain cxperience with this type of gear before
attempting mains-driven circuits.

Although a type HL2 valve is shown almost
any 2V battery triode will function satisfactorily
in this circuit; and for those who wish to usc
the 1.4V type of valve, a DF33 or DL3S in the
octal-based range, and a 1T4 in the B7G range
may be substituted, not forgetting of course to
“strap 7 the screen-grid to the anode.

The circuit may be built using the “bread-
board " method or alternatively. the more ortho-
dox aluminium chassis. The HL2 w#l operate
with an anode voltage anywhere between 60-
120V and the 1.4V type with an anode voltage
between 45-90V. The potential applied lo the
anode will determine the *smoothness™ with
which “reaction ™ can be applied.

Positive Feedback

If a controlled amount of the output signal
at the anode of the detector valve is fed back
in the correct phase into the grid circuft of this
valve, the result is a high increase in the sensi-
tivity of the stage. This process. if carried (oo
far, causes the valve to provide its own grid-
excitation and consequent sclf-maintained  oscil-
lation. The application of positive feedback in

COMPONENTS LIST FOR FIG 1.

C1  —50pF (0.000054F.) semi-variable trimmer.

C2 —150pF (0.00015/F) tuning, air-spaced.

C3  —300pF (0.003.F) reaction, air or mica
dielectric. )

C4 —100pF (0.0001.F) grid condenser, mica @
or silver mica. 8

R1 -—22M (Megohms) grid leak.

RFC —Radio Frequency Choke. H

Lt  —Grid coil, 45 turns 22 s.w.g. enamelled
copper wire close-wound on 1fin.
diameter former.

L2 —Reaction coil, 15 turns as above, on same

‘former, spaced
Fig. 3.)

Miscellaneous—High resistance headphones, valve-
holder to suit Vi, conmecting wirc,
terminals, chassis and panel, coil-
former and holder.

Vi —HL2, LP2, IT4, DL35, DF33, etc.

The grid leak R1 may be increased in value ex-

perimentally to 3.3 or 4.7M 2, but should not be

decreased.

sin. from L1. (See
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this manner is known as *
eration.”

In order to obtain maximum performance from
a T.R.F. receiver it is essential that the applica-
tion of reaction should not be too fierce. or
“ ploppy,” thus losing the increase in sensitivity
which results when the valve is operated on the
threshold of oscillation. Factors which deter-
mine the smoothness with which the receiver
slides into oscillation are (a) H.T. voltage: (b)

‘reaction " or “regen-

L 1l
[ [T

Fig. 2.—A one-valve circuit using a pentode.

[

#H

amount of coupling between grid and anode coils:
(c) proportion of anode turns to grid turns on
these coils; (d) the value of the grid leak and
cordenser, and (e) the fitting of a well-earthed
metal panel to the chassis, eliminating hand-
capacity effects.

PRACTICAL WIRELESS

february, 1960

L1, Grid ]
winding s

L2 Reaction A
winding

Fig. 3.—Details of the coils.

The beginner should. after building and oper-
ating the circuit of Fig. 1. experiment for himself
by variation of the factors enumerated. If he
has a milliammeter and inserts this in series
with the H.T. supply to the valve, further lines
of investigation will be revealed.

The next step is to supply the screen-grid of
the valve with its own separate H.T. voltage
through a variable resisior. as shown in Fig. 2.
This ailows a much finer control of reaction. in
addition to that provided by C3. The strap
between anode and grid should. of course. be
removed. A screen-grid valve of the 2V type
car.. of course. be used in the circuit of Fig. 1
either with the anode and screen grid strapped.
or as shown in Fig. 2.

Beginners should bear in mind that the pin .
connections to internal electrodes will differ with
whichever type of valve is used. A commercial
coil may be used in place of L1, L2 if the value
of C2 is altered according to cotl-manufacturers’
directions.

Satellites

ALLOONS with aluminised surfaces will be

orbited about 1.000 miles up as relay stations
for microwave communications and intercontin-
ental TV transmission in tests by Bell Labs..
US.A.

Transmitters using 85ft. parabolic dishes will
beam 10kW signals at the satellites at about
1.000Mc/s. It is hoped reflection from a satellite
will give a usable signal receivable with a para-
bola 2.300 miles away. The signal will be
funnelled into a maser amplifier. in this case a
ruby crystal bathed in liquid helium. Bell
engineers expect extremely low noise figures with
this maser and a special horn collector used with
the receiving dish-—signal-to-noise ratios up to a
hundred times better than presently obtainable.

Where the new transoceanic cables carry up to
160 phone conversations at a time. a single micro-
wave channel of this kind would carry 900 phone
circuits, or a full-width TV channel. About 20
satellites would provide communication across the
US.A. 95 per cent. of the time. This number
would be required because such light. large.
passive satellites would drift, failing to stay in the
regular orbits of heavy. small, active satellites at
present in orbit. or the doughnut-shaped satellite
proposed by others

" New Technique

A RATHER simple soldering technique recently

developed now makes it possible to solder
a wide range of materials previously joined only
by ultrasonic processes.

The technique requires. in addition to the usual
soldering materials. only a hand grinder with an
abrasive grinding wheel of medium grit. To
solder such ‘‘unsolderable ™ materials as stainless
steel. aluminium. ceramics and glass. the grinder
is turned on and the abrasive wheel (preferably
preheated by grinding metal or by applying heat
with a torch) is brought to bear on a soft solder
such as Wood's metal or 40-60 lead-tin, The soft
solder melts and flows on to the surface of the
wheel: the solder-loaded wheel is then applied
to the surface to be soldered until a slight amount
of abrasion has taken place. using the pressure
one would ordinarily used in grinding. The heat
generated by the friction again melts the solder,
which flows on to the freshly abraded surface
and forms a positive bond. The surface of the
other material is also given this treatment if it is
not ordinarily tinned with solder alone. After
this tinning operation. the soldering process is
performed in the usual manner with standard
50-50 lead-tin solder. Soldering flux or surface
cleaning is unnecessary
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Touch-down!

7 minutes to go!

Their sortie completed—two Javelins return—only
two aircraft—only four men—but it takes a large
team of technicians to get them back into the air
without delay.

A Javelin’s ground crew works at top speed. They
can rearm and refuel the aircraft and have it back
on the runway fully serviced in seven minutes. Here, : g
the Master Radar Station takes over. Once again a  AS PART OF THEIR SERVICING. re-

technical team . . . air operations staff, teleprinter charged batteries are hoisted into

operators, radar specialists. In the R.AF., every the Javelin’s fuselage. These pro-

man counts. vide a reserve source of electric
power,

You’ll get more out of life in the

R.AFE

ke
5

The R.A.F. will train you for a key post and a planned career
in electronics, radio, radar or one of many other trades. For
full details, post this coupon today.
To: Royal Air Force Central Recruiting Office (PW18a),
Victory House, Kingsway, London W(2

NAME, . ) ...DATE OF BIRTH.
STATE TRADE PREFERENCE . - IN SEVEN MINUTES. two more

Javelins are ready on the runway.
ADDRESS - m—- : . o L . From the Control Tower, it’s . . .

‘All clear for take-off’.

www americanradiohistorv com


www.americanradiohistory.com

868

PRACTICAL WIRELESS

On 6in. rod, 7/l6in.

tuning condenser ...

Size as PSO/2

P bginex Jinox ) in,

Size 2fin. x 8Jin.

connections, 208 pF tuning
OSCILLATOR COIL - PSO/IAC
| Medium wave in screening can.

Ist AND 2nd I.F. TRANSFORMERS-—PSO/2CC
470 Kcfs operation with 250 pF tuning in cans.
11/16in. diameter by 3/4in. high
3rd I.LF. TRANSFORMER—PS0/3CC

Last stage transformer to feed diode detector.

DRIVER TRANSFORMER—LFDT2
[ Upright mounting with six connecting tags—

diameter, flying lead
50 ..o 12/6
For 176 pF
5/4 | !
57 |
!
Pt
6/~ :
. 9/6 B . T T e e
PRINTED CIRCUIT—PCAI
Ready drilled and printed with component positions 9/6

THESE COMPONENTS ARE APPROVED BY TRANSISTOR MAKERS
AND PERFORMANCE S GUARANTEED.

Constructor’s Booklet with full details, 2/-.

WEYMOUTH RADIO MANUFACTURING CO., LTD.
_ CRESCENT STREET, WEYMOUTH, DORSET

WEYRAD

COILS AND TRANSFORMERS FOR A
2-WAVE TRANSISTOR SUPERHET WITH
PRINTED CIRCUIT AND FERRITE ROD AERIAL

LONG AND MEDIUMWAVE AERIAL—RA2W

February, 1960

ERSIN MULTICORE SOLDERS

for a first class joint every time

Ersin  Multicore contains §
coresofextra-active. non-corro-
sive Ersin Flux. Prevents oxida-
tion and cleans surface oxides.

SIZE 1 CARTON

5/-

HANDYMAN'S
CARTON

Suitable for 200
average joints,

6d.

Wherever precision soldering
is essential. manulacturers,
engineers and handymen rely
on MUlTICORE, There's a
MULTICORF SOLDER just made
lor the job you have in hand.
llere are some of them.

HOME CONSTRUCTORS
2/6 PACK

In addition to the well-known
Home Constructors Pack (con-
taining 1911 of 18 s.w.g.

60/40 alloys) a similar
pack is now avail- |
able containing {E)

4011, of 22 s.w.g.
60/30 alloy
especially suitable
for printed circuits.

SAVBIT TYPE 1 ALLOY

A specially formula- et

ted alloy to reducer: s oE
the wear of soldering | \\r/

iron bits. Contains 5| !.t V'“
cores of non-corro- :{'I
sive Ersin Flux and
is ideal for all sol-
dering purposes,

SIZE 1 CARTON 5/-

Available in three specifications.

BIB WIRE STRIPPER
AND CUTTER

Strips insulation
without nicking wire,
cuts wire cleanly,
splits extruding

flex. 3/6 each

MULTICORE SOLDERS LTD.,

MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636)

‘RECORDING BLANKS,

SOUTHERN RADIO'S WIRELESS BARGAINS
ATTACHMENTS for "' 18" Transreceivers. ALL BRAND NEW.

HEADPHONES, 15/6 ;. HAND MICROPHONE, 12/6 ; AERIALS,
5/- ;. SET OF 6 VALVES, 30/-.
CONDENSERS. 100 Assorted. Mica, Tubular. etc. NEW 15/,

CONTACTOR TIME SWITCHES.
€S ..iiriniiiin i
REMOTE CONTACTOR ab
LUFBRA HOLE CUTTERS. Adiustable 2”
Plastic, etc a0
MAGNETS. g
MORSE PRACTICE SET. TAPPER with BUZZER on Base.
Complete with Battery. BRAND NEW
MORSE TAPPERS. Midget Type, 2/9.
Type on Base, 5/6. ALL BRAND NEW.
PACKARD-BELL AMPLIFIERS. Complete BRAND NEW
with Valves ; Relay, etc.. etc. 17/6 each
QUARTZ CRYSTALS. Types F.T.241 and F.T.243, 2-pin, }
Spacing. Frequencies between 5.675 Ke/s and 8,650 Kc/s. (F.T. 243)
20 Mc/s. and 38.8 Mc/s. (F.T.241), 54cth Harmomc 4/ each. ALL
BRAND NEW. TWELVE ASSORTED CRYSTALS, 45/-. Holders
for both types, 1/- each. Customers ordering 12 crystals can be
supplied with lists of frequencies available for their choice.
New ** Emidisc.”’ ready for use.
6/- each. Quantity of 15 in metal case £4.
RESISTANCES. 100 Assorted useful values. New wire end, 12/6.
SPECIAL OFFER. 12 ASSORTED METERS. Slightly damaged.
Mainly broken cases (perfect movemen-s). Including 3 Brand New
Aircraft Instruments. 12 for 45/-.
STARIDENTIFIERS. Type | A-N Covers both Hemlspheres 5/6.
TI IS4 TRANSMITTERS. Complete, NEW condition, in Transit
............................................................................ £2.5.0
TRANSPARENT MAP CASES, Plastic. 14" x 103", Ideal for
Maps, Display, €te......cocimiviniiniieiiiiiie e 5/6
TRANSRECEIVERS Type ‘‘ 38 '’ complete with 5 valves, etc.
New condition, untested by us, but serviceable, no guarantee.
22/6 each.
ATTACHMENTS for Type ** 38 ' Transreceivers. ALL BRAND
NEW. PHONES, 15/6 ; THROAT MICROPHONES,
JUNCTION BOXES, 2/6 ; AERIALS, No. I, 2/6 ; No. 2, 5/-;
WEBBING. 4/-; HAVERSACKS, 5/- ; VALVES, A.R.P.12. 4/6 ;
A.T.P.4. 3/6. Set of FIVE VALVES, 19/- the set.
POST OR CARRIAGE EXTRA. FULL LIST OF RADIO BOOKS, ETC., 3d.

SOUTHERN RADIO SUPPLY LTD.
11, LITTLE NEWPORT ST.,, LONDON, W.C.2. GER. 6653

2 impulses per sec., ‘n
1/6

16
Standard, 3/6. Heavy

137
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Amplifier
Quality

USING PUSH-PULL CIRCUITS FOR BETTER
RESULTS
(Continued from page 770 of the January issue)
By C. Stone

OME old amplifiers of robust type and quite
sound design employ a centre-tapped trans-
former to drive two valves in push-pull in

the output stage. Feedback will heip correct
djstortion arising in the transformer, but it is

MNWWN— 1/ T+
I 100K
13

70 A
previous {
s’;age
- s |

*OSuF

7o

Qutput

gta_ge

1= s
{
\

5=

Fig. 4—A single triode phase inverter.

nevertheless worthwhile considering the use of a
phase inverter valve instead of the transformer.
A circuit for a single triode is shown in Fig. 4.
When there is no space for an extra triode, it may be
possible to fit a twin iriode in the existing position.
The 6SN7, for example would replace an existing 6J5
and at the same 1ime make ayailable a further triodc
with similar characteristics for use as phase inverter.
Component values may be varied somewhat,
according to the valve type chosen, and H.T. vohage.
The anode and cathode load resistors (100k in Fig. 4)
should be of fairly close tolerance- say 5 per cent.
of specified value. Similarly, the 470k grid resistors
of the output valves should be of 5 per cent. tolerance,

otherwise a rather large discrepancy may arise in the.

working of the 1wo valves. For best results, a
“ matched > pair of valves should be selected.

A typical output stage is shown in Fig. 5, and may
be used with the phase inverter in Fig. 4. With home

constructed equipment the extra current can often be
provided, when changing from a single output vilve
to push-pull. As example, two 6V6 valves, with a
285v supply, will require about 105mA. The existing
rectifier, mains transformer, and smoothing choke
may thus well be of insufficient rating, and need
changing. Alternatively, it is sometimes possible 1o
use outpul valves of smaller type, so that the total
H.T. current does not exceed that taken by a single
output valve of larger type.

In Fig. 5, the valves are triode connected. For
pentode working (screen grids to H.T. positive line)
the optimum Joad is 8,000 ohms. When maximum

i 450002
————l6VE load
f —d
g - ill
| ll‘
I/nput HIT+ E e
|l
Y,

Al

—

Fig. 5—Outpiun stage for circuit in Fig. 4.

output is required, with econcmical current demands,
triode working is not recommended. It is also import-
ant to note that using valves in push-pull, as in Fig. 5,
does not increase the amplificarion of this stage, com-
pared with the use of a single valve,

Complete Amplifier

A complete amplifier circuit, with feedback, and
push-pull, is shown in Fig. 6. Feedback can be
modified by changing the value of the 220 ohm
resistor. Athigher value will be needed here if a speaker
having a speech coil impedance higher than 3 ohms
is used. The amplifier will require a fairly good input
such as wmay be obtained from a radio
tuner. A 6SN7 may replace the two 6J5 valves. Other
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valves may be fitted, with values
modined 1o suit i necessary.

For small inputs, such as obtained
from some types of pick-up, or from
a microphone, a triode or pentode
pre-amplifiéer will be needed, and
any tone correction circuits should
be incorporated in this stage, not
in the main amplifier. 2

Layout

A circuit such as that shown in
Fig. 6 can have a layout
similar to that of the
circuit diagram: construc-
tion is simplified as the
circuit has a certain degree
of symmetry. A small
aluminium chassis can be
used and the unit could
be built on the same

VWVYWWY

Ge¥a

HT+

38:1
/

LS

chassis as the radjo tuner.
The 6Vée valves  will
develop considerable heat
and provision should be
made to -ensure adequate
ventilation. If the ampli-

fier is assembled in a r
wooden box for instance,

]’ HT=

expanded metal grilles.

Fig. 6.—A push-pull amplifier for a radio tuner, etc.

GLOWS IN VALVES

By J. B. Dance, M.5c.

scen inside a valve whenever it is in use in

dim light.  This is. of course. nothing to
do with the normal. red. glow from thc valve
heaters. In certain circumstances a perfectly good
valve may glow under normal operating condi-
tions but in other cases a glow indicates that the
valve is faulty and it may then cause damage to
other compgnents in the circuit.

S()MF.T[MES a blue. violet or pink glow is

Occurrence

Valves which have an anode voltage of a few
hundred volts or more and a fairly high anode
current often emit a blue glow when they are
operating normally. This glow is due to parts
of the electron stream missing the anode and
striking the glass envelope or some other solid
object within the valve (such as the mica which
supports the clectrodes). It is almost always
possible to distinguish such a glow from the other
type of valve glow (which will be discussed below)
by merely noting the place from which the glow
is emitted. If the glow emanates from the glass
envelope of the valve or from any mica supports
in the envelope, this does not indicate that the
valve is in any way faulty. For example. the
glass cnvelope of 807 valves almost always glows
to some extent in normal -operation.

If a blue. violet or pink glow is seen coming
from the space between two electrodes, there is
certainly some gas in the valve. This glow is
due to the formation of charged particles or ons
in the gas (known as ionisation). The process is

.and it is said to be

very similar to the formation of light in gas
discharge lamps such as the yellow (sodium) and
blue (mercury) street lamps.

Vacuum

All ordinary radio valves are of the high
vacuum type. I a glow is emitted from the space
between the electrodes. gas has entered the valve
“soft.” A valve which has
been “on the shelf ™ for a long time will prob-
ably have a very small amount of gas in it and
may give a very slight blue glow when used.
This disappears. however. when the valve is
operated for a short time with a low resistance
connected between its grid and cathode. A valve
which ¢mits a constant glow from the space
between its electrodes should be regarded as a
very doubtful component and should be replaced
as soon as possible. A soft valve will have a
high reverse grid current; that is. electrons pass
on to the grid of the valve where they are neutral-
ised by the positive ions in the gas. It is highly
probable that the cathode will be damaged by
positive ion bombardment.

In extreme cases the glow may extend outside
the limits of the electrodes and sparking may
occur inside the valve; it should then be discarded
immediately. Sometimes a very small crack may
be seen in the glass of a valve which is soft; in
this case the getter—which should be of a bright
metal deposit on the inside surface of the glass—
becomes a dull white. Such a valve is invariably
useless
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Train at home in your spare time

[SA\) RADIO 8TV, SERVICING

this new, easy, practical way!

Your owdn... BUSINESS...
CAREELR... OR
/3'456'//747' ING HOBEY

Electronics is rapidly becoming a great new industry v

far; retachzng applications into every field of made
activity

You can learn all the essentials of this new science at
home in your spare time and turn wour knowiedge to
good purpose!

Now is your cllance to set up your own business and be
your own boss

RADIOSTRUCTOR EQUIPMENT COURSES
MAKE LEARNING SO SIMPLE

You learn by building actual equipment with the hig
kits of components and parts which we send you. You
advance by simple stegs using high quality equipment
and performing a whole series of interesting and
instructive experiments—there are no complicated
mathematics! Instruction manuals and our teaching
stafl employ the latest techniques for showing ‘;learly
how radio works in a practical and interesting
manner; in fact, you really have fun whilst learning!
And you end by possessing a first-rate piece of home
equipment with the full knowledge. of how it
operates, and how to maintain it afterwards.
In fact, for those wanting help with their
radio career training, to set up their own full
or part-time servicing business. or the hobby-
ist, this new and imstructional system is
exactly what is needed, and it can be provided
at very moderate cost with payments avail-
able. Post the coupon now. for full details.
There is no obhligation of any kind.

To RADIOSTRUCTOR (Dept. GB2) ;

46 MARKET PLAC;. REAI.')IN-G, BERKS. '

Please send Brochure without obligation to: I

« NO MATHEMATICS ; I
« EASY TERMS AVAILABLE ; "™ B {
e ALL TEST EQUIPMENT | sures cnms 1
SUPPLIED PR {

e PERSONAL TUITION T i
e FINEST EQU1 PM E NT (827) We do not employ representatives |

RADIOSTRUCTOR

BRITAIN’S LEADING RADIO TRAINING ORGANISATION
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the NVEW
MOTE

3 SPEED
TAPE DECK

% Three speed versatility gives
a playing time range of 2-8
hours (double play tape).

.-"‘““‘

% Improved record/play-
back head gives frequency
response from 40 c/s

s 12000c¢/s at 7.5 i.p.s.

Y% Three speeds. pause
control, push button opera-
tion accidental erasure
prevention, accurate posi-
tioning counter.

the VLW
MOTE

3 SPEED
TAPE DECK

More and more
manufacturers are making Motek
their first choice for reliability.
vv'rite for tne iiotek KiO /eoflet.

MODERIN

TECE NIQUES
Wedmore St:, London, N.19. Tel: ARChway 3114,

PRACTICAL WIRELESS
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REPANCO

HIGH GAIN TRANSISTOR COMPONENT

Ferrite Slab Aerial Type FS3. Medium Wave only. With

fixing grommets. Size 3in. x §in. x 5/32in., 7/6.

Long Wave Loading Coil for the FS3 Type XLI., 3/5.
Oscillator Coil Type X08 for [76 pF gang. Ferrite core. Size
tin. sq. x 11/16in., 5/-,

Oscillator Coil Type X015 for 365 pF gang. Ferrite core. Size
lin. sq. x H/16in., §/-.

I.F. Transformer Type XT6. Suitable for Ist and 2nd |.F. 455
Kc/s. Size lin. sq. x 11/16in. 10/

L.F. Transformer Type XT7. Designed for 3rd I.F.T. or detector
ILF.T 455 Kc/s. Size as XT6, 10/-.

Push Pull Interstage Transformer Type TT9.
Radiometal Core. Size Jin. x Zin. x 13/32in., 12/6.

Push Pull Qutput Transformer Type TTI10. Ratio 8 :

Matched to 3 ohm speaker. Size as TT9, 12/6.

Practical and Theoretical circuits enclosed with each Repanco
Transistor Component.

REPANCO EASY-TO-BUILD RECEIVERS

Ratio I : I C.T.

1CT

Mini-7. 7 Transistor pocket receiver. Size Slin. x 3}in. x | 11/16in.
Long and medium wave Enveiope. 1/6.
Major-7. New Portable 7 transistor receiver 9in. x 7in. x 4in.

Long and medium wave. Envelope, |/6.

Car Radio Receiver. 7 transistors. Long and medium wave.
2 watt output. R.F. stage. A.G.C. and auxiliary A.G.C. circuits.
12 volt or 6 volt. Envelope, 2/-.

Wholesale Enquiries and Expart :
CO, LTD.
O’Brien’s Buildings,
203-269 Foleshill Rd.,
COVENTRY
Tel. : 40594

Mail Order ond Trode :
RADIO EXPERIMENTAL
PRODUCTS, LTD.

33 Much Park St
COVENTRY
Tel. : 62572

Special Bargain Offers

G.E.Co SELFC

34 range testmeter. D.C. volts to 1.500 v.

{10 ranges). A volts to 1.500 v. (8 ranges). D.C. current to

30A (8 ranges). A.C current to 15A (6 ranges). Ohms 0-1k @,

0-10K 9. A robust instrument with 5in. mirror scale and cut

(];ut. 3%omplete with battery and leads. Fully tested. £7.10.0.
(o517 b

FERRANTI TESTMETER TYPE Q. An extremely compact
self-contained mujtimeter. Volts 0 to 30, 150. 600 AC'DC. with
additional 0.3 v. DC, and 0-15 v. AC ranges: milliamps 0 to 7.5.
30. 150 and 750 DC'; chms 0-25 KQ. Accuracy BSS first grade. Knife-
edge pointer and clearly calibrated 2}in. scale. 500Q/volt. With
leads. prods. battery and instructions. In fitted velvet-lined 4 x
7 x 3in. rase. Brand new condition. perfect working order. 52/8,

post 2.6.
GRAMOPHONE MOTORS. A.C. mains. Garrard AC-6. 78 r.p.m.
For replacements. BRAND NE\& Boxed. 35-. Post 2'6.
\ l'l r\‘()\ I'I! URE UN , TYPL N, 20 watts. P.M. Heavy
BR . Boxed. 89 6. carr. 5 6.
(!5 or (BC 45‘1 Command Receiver). Covers 190-550 Kc/s (IF 85 Kc/s.),
Ideal for double superhet conversion. etc. Supplied BRAND NEW
in original cartons. with all 6 valves and CIRCUIT. 89/6. Post 3/b.
R-1155-B, with latest drive. first-class condition. £7.19.6.
R-1155-1,, £12.19.6. Power Packs. £6.10.0. S.A.E. details.
CR100 COMMU CATION Rli('li . Covers 60 kc s—
30 Mc s in 6 bands 11 vaives, 2R F. and 3 .F. stages. Crystal gate.
BFO, etc. Ready for 200-250 v. A.C. ns 2! watts output [or
% ohms speaker. SUPERB CONDITION AND OUTSTANDING
PERFORMANCE for ONLY £21. E. for iltustrated details.
HRO COMMU \l( \'I ION RECEIVE 3, complete with @ coils.,
From 18 gns. S.A.E. for full particulars.

RCA AR-88 SPEAKFERS. 30 8in. P.M. speaker in heavy gauge
black crackled steel cabinet 11 x 10 x 6in. with rubber feet. A
SUPER QUALITY unit. BRAND NEW. for ONLY 45/-. Post 3/6.

MINIATURE 373 L.I'. STRIPS.—For F.M. tuner described in
P.W. With 3 of EF91, 2 of EF92 and EB91. A fresh release enables
us o offer these once again. BRAND NEW with circuit and full
P.W. Reprint. 35'-. OR less valves. 12'6. Post either, 2/6
MOVING COIL PHONES.—Finest quality Canadian, with
Chamois ear-mufis and leather-covered headband. With lcad and
jack plug. Noise excluding, supremely comfortable. 19/8. post 1/6.
R.F. UNTTS. R.F.26, 17 6: R.F.27, 22'6. Good condition. Post

each., 3
PLEASg ADD POSTAGE OR CARRIAGE ON ALL ITEMS

CHARLES BRITAIN (RADIO) LTD.
Il Upper Saint Martin’s Lane, London, W.C.2

TEMple Bar 0545
Shop Hours 9-6 p.m. (9-1 p.m. Thursday).

\

Open All Day Saturday
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Learning Mors

FFORE an Amateur Sound Transmitting
Licence is granted, the would-be amateur
has to satisfy the authorities—in this case

the Postmaster-General—that he has passed the
City and Guilds Radio Amateurs’ Examination
and. also, that he¢ is proficient in sending and
receiving Morse code at a speed of not less than
twelve words per minute.

Interference

The reason why the P.M.G. insists on a pro-
ficiecncy in Morse code is quite simple. If for
some reason an amateur were operating his
station and causing interference with a govern-
ment or setvice station, he could be asked to close

PRACTICAL WIRELESS
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By H. J. Long {G5LO)

Morse vou have memorise the sound or
rhvithm as applied to each letter héing sent.
in other words, you associate an individual sound
being heard and write it down as the letter it
represents, or retain it in vour memory until you
have a complete word--the latter coming only
after some considerable practice. A clear under-
standing of what the beginner is trying to do in
learning Morse is perhaps the most impornant
point of all.
Memorising the Alphabet

The first step is to memorise each letter of the
alphabet with its relation to the Morse symbol.
Take a slip of paper and write down about four
letters of the alphabet and alongside each leiter

to

down, or even Mmove put the Morse symbol.
frequency. How is he to R + Tt is perhaps better 1o
comply with these in- - . a rebutation of being : <choose the letters  at
structions if he is unable MO”" code has e tiaiuol dissol t random. not in alpha.
to recad Morse ? i difficult to learn; naturally, some effort ! betical order.

This being so, the i is involved, but provided a suitable | So we might now
enthusiast, if he wants : system is adopted from the outset, the I have N—, W.— — E.
to obtain his *“ticket,” i task is by no means tedious. G- on our slip of
should make a deter- ¢ paper. At any odd
mincd e”Ol’[ tO ]earn Ihc tee .0 e e T L R T TR R TEr ST oY SEr PR ST RU R ST RIL mOInCn[ ]()Ok aL O”c

Morse code. It is not

so very dillicult, so the following simple instruc-
tions are intended as a guide in taking the first
steps in learning the Morse code.

Various methods can be used in teaching Morse,
some_good, others perhaps not so good. Quite
often the tearner asks a friend to send slow Morse
on a buzzer or audio oscillator. This method
can be used, provided the friend is a good opera-
tor and has what is termed a good “fist.” But
this can be very boring, even to your best friend!
So, if in doubt. my advice is to follow carcfully
the following simple instructions.

Sound and Rhythm

The Morse code as used in radio is onc that has
been adopted internationally; most countries of
the world use it. It consists of dots and dashes
arranged in a given sequence which represent a
letter of the alphabet. a figure, or an abbreviation.

Look at the list of the Morse code alphabet
and note how each letter has its own character
ar symbol. For the purpose of timing, which is
very important in making up the sound and
rhvthm from which the Morse symbol can be
identified, a dash is equal to three dots in time,
while the interval between the dots and dashes in
a sequence, i.e., in the same letter, equals a dot
in time. Between two letters in a word the
interval is equal to three dots and between two
words five dots.

Having studied the Morse code alphabet, it is
at once apparent, even to a novice, that it is quite
impossible to count the dots and dashes as they
are being sent. This brings us now to the most
important point to understand, in that to rcad

letter and its associated
Morse symbol and in dir daht language repeat the
Morse symbol mentally. For instance, if you look
at letter N you would instantly say mentally duli
dit, repeating it over and over again. Letter W
dit dah dah. E dit, and G dah duh dit.

The reason why dir dali is used instead of dot
dash is that the resulting sound you will eventu-
ally hear when reading Morse is much nearer the
sound dir. which can be said in rather clipped
terms, whereas daf is said in more drawn out
terms, which lends itself to the dash which is
equal to three dots in terms of time.

With sufficient practice, a few minutes at a
time, vou should in a short time be able to dir
dah any of your four letters you have written
down. When you know these letters perfectly.
you may take another four and repeat the process
until you have been right through the alphaber.
Numerals and punctuation marks can be memor-
ised in the same way.

Take your time in memorising these symbols,
and if there are one or two leuters of which you
are not sure, go back over them. Time and
patience spent on this first stage will be well repaid
later on.

Copying Morse

Having now reached ‘this stage. we have to
consider in what form the Morse is to be copied
down.

To be ably to copy down Morse legibly calls
for rather more care than. say. just writing one’s
signature, so clear, Jegible copyving must be aimed
at. Block capitals or script writing should be
preferred to long-hand, for with the latter one
is apt to scribble. Having decided on what form
the copving down is to be, be sufe to stick to
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that method. as to change one's style half-way
through takes some doing.

We are now ready to have some copying prac-
tice—no, not from the receiver yet. but from our
own dit dah language. So copy down on paper
any letter you mentally think of in the Morse
symbol. In effect we are reversing the process we
previously did, instead of memorising a letter we

PRACTICAL WIRELESS

THE INTERNATIONAL MORSE CODE
A—dit-dah. N—dah-dit.
B—dah-dit-dit-dit. O-—dah-dah-dah.
C—dah-dit-dah-dit. P—dit-dah-dah-dit.
D—dah-dit-dit. Q—dah-dah-dit-dah.

E—dit. - R—dit-dah-dit.
F—dit-dit-dah-dit. S—dit-dit-dit.
G—dah-dah-dit. T—dah.
H—dit-dit-dit-dit. U—dit-dit-dah.
I—dit-dit. V—dit-dit-dit-dah.

W—dit-dah-dah.
X—dah-dit-dit-dah.
Y—dah-dit-dah-dah.
Z—dah-dah-dit-dit.

J—dit-dah-dah-dah.
K—dah-dit-dah.
L—dit-dah-dit-dit.
M-—dah-dah.

NUMERALS
1—dit-dah-dah-dah-dah. 6—dah-dit-dit-dit-dit-dit.
2—dit-dit-dah-dah-dah. 7—dah-dah-dit-dit-dit.
3—dit-dit-dit-dah-dah.  8—dah-dah-dah-dit-dit.
4—dit-dit-dit-dit-dah. 9—dah-dah-dah-dah-dit.
S—dit-dit-dit-dit-dit. 0—dah-dah-dah-dah-dah.

see printed as a Morse symbol, we think of a
Morse symbol and write it down as a letter.

Say dit dah and write down letter A. say dah
dah dit dah and write down letter Q, and so on.
What to say can be taken from a book or news-
paper, but sometimes read from right to left. pick-
ing out the letters one by one, as this helps to
break the habit of “over reading,” which is
anticipating a letter before it is sent, a_habit that
is quite hard to break when reading faster copy
at a later stage. Twenty minutes at a time in any
one sesssion is ample for this copying practice,
but persevere with this until you can legibly tran-
scribe any symbol of the Morse code from the
dit dah to the written letter.

Listening out for Signals

We are now in a position to commence stage
three in our operations. This will require a
short-wave receiver with headphones. 1If your
receiver is of the communications type you will
have to switch in the B.F.O. to receive C.W, 1
it is of the simpler. straight. type you will have
to use your reaction control so that the set is just
oscillating.

Look round the short-wave spectrum and tune
in a C.W. signal that is being sent fairly slowly;
there are usually plenty of signals to choose from.
Having found such a signal. try to recognise, in
dit dah fashion. the distinct sound or rhythem
which you already associate with the letters of the
alphabet As an example, say we have tuned in
a station that is sending its call sign. such as.
VVV de ABC VVV dc ABC VVV de ABC.
repeated over and over again. Tt should not be
too difficutt to identily it in dit dah fashion as.
dir dit dit dah. dit dit dit dah, dit dit dit dah. the

February, 1960

de as dah dit dit, dit, the de by the way means
from. indicating that it is from the station the
signal is beinz sent. and the actual call sign which
is dit dah, dah dit dit dit, dah dit dah dit, or ABC.

If station ABC was putting out a general call,
it would be CQ de ABC. the CQ indicating that
it was a general call. Or if as ZYX de ABC. this
would indicate that station ZYX was being called
by station ABC.

Copy down any letter you may identify. but if
you miss one let it go and try again the next
time round. With a little practice you will soon
reach the stage where you can copy a call sign
first go. From now on it is a matter for the
individual, practice and still more practice. but
do not overdo it. ten minutes at a time is ample.

By trying to copy signals from commercial
stations. which send signals automatically. but at
hand speed between traffic. you should gain a
good knowledge of the correct formation of the
Morse symbol. which should serve you in good
stecad when you start to send Morse on the key,
but. as we pointed out earlier. this article was
intended as a guide in taking the first steps in
learning the Morse code.

PORTED ELECTRICAL APPARATUS

Dangers of mis-connection

THE following Press notice has been received
from the Institution of Electrical Engineers
and it is of particular importance at this time
of year. :

“The attention of vendors and users of
imported domestic electrical apparatus. photo-
graphic and projection equipment. tape recorders.
etc., is urgently directed to the risks which may
ensue if the colour coding of the cores of the
flexible cord with which such apparatus is
furnished difiers from the established British
coding set out in The Institution’s Regulations for
the Electrical Equipment of Buildings, that is
to say:

Green-—earth connection.

Red—phase (live) connection.

Black—neutral connection.

“The risk is most acute if the flexible cord
provided with the apparatus has a core coloured
red which serves as its earth connection; because
if the user. following established British practice,
connects this core to the terminal of a British con-
necting plug which way itself be marked red. and
then inserts the plug into a normal British socket,
the result will be that any cxposed metal parts
of the imported apparatus connected to the red
core will be charged at mains voltage, and
represent @ serious hazard.

“The attention of importers and wholesalers
known to be handling foreign apparatus fitted
with flexible cords which do not conform with
British practice in respect of colour coding has
already been drawn by the Home Office Central
Advisory Committee on Safety in the Home to
this situation: the purpose of this notice is to
warn vendors and users of the risk. so that they
can enquire as to the nature of the flexible cord -
provided with appara-wus in which they are
interested.”
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.« and NOW
THE TouUuRIST PORTABLE

Complete Kit.

PRACTICAL WIRELESS

4 valve, 2 waveband Lightweight Battery Radio. Size only
8in. x 5kin. x 4in. Wt. 3} Ibs., incl. Battery.

Complete Receiver Component Kit 56/6 P. & P. |f6
Set 4 miniature valves (96 series) 35/~ P. & P. 9d.
Sin. Speaker & O/fput. Trans. 21- P. &P If6
Cabinet, Dial & Knobs, etc. ... 19/6 P. & P. 2/-

BARGAIN

Only £6 8 6 post free

Latest circuitry, delayed AVC & A.F. Neg. feedback.
Instruction Booklet, 1/6. (Free with Kit.}

Terrific performance—Remarkable size—Staggering value

875

ST AR i TS ST TR mmr
RECORD PLAYER CABINETS Electrolytics ANl Typecs New Steck
Font TUBULAR AN TYPES
Record Player stye, ¥ exine Cabinet 25/25 v, 5012 v. 119 | 848/450 v. a8
B A covered ca.bmet Price g(/)g v. 10025 ¥. :5 g%:g%;gsgs v. g:
1 V. k v. s
argains e e £3.3.0. 16+16/850 v. 5.6 60+250/275v. 126
interior. 32+32/450 v. 8.61100+200/275v. 16

Latest 4-speed Models

NEW RELEASE by E.M.I—4-speed Single
Player Unit fitted with latest stereo and mon-
aural Xtal cartridge and Jdnal sapphire stylii.
Auto stop and start. A fidelity unit and bargain
buy at only £6.19.6.

SINGLE PLAYERS BSR (T, 80/-; (OL-
LARO (4/564) 8 gns. : GARRARD (48P).
£7.10.0; GARRARD (TA Mk. 1I) de Luxe
Model. £8.19.8. Curr. and lns. 3/6.

AUTOCHANGERS. BrR (ITA8), £6.18.8.
COLLARO, £7.19.6: GARRARD «(RC)IL
4 Mk, 1I) plug-in head, stereo adapted,
10 gns. Btereo head £2 extra.

RECORD PLAYER CABINETS. Lunlempﬂr:nrg

styled 18in. x 13in. x Sin.. 3 gns.
ins 3/6.

2-VALVE 2-WATT AMPLIFIER
Twin stage ECL82 with vol. and wneg. feedback.
Tone centrols AC. 200250 volt with double-wound
Mains trans. Complete with knobs, ete., ready wired
tu fit abuve cabinet.
£2.176 P. & P. )/-
6-in. Speaker and matching truns., 22/-. P. & P. 1/6.

COSSOR VHF/FM CONSTRUCTORS
KIT (Model 701K).

This is & G-vaive (UOC™3, 2UF89, UABCS0, ULS84,
UY85) FM Radic Kit of high Q\mllty, deslgn and
superb reproduction, with pre-sligned coils and
printed cireuit camplete with I'ower Pack for AC/{
DC 2004250 v. operation. Kil includes High Per-
formance 10in. x 6in. Goodmans Speaker fur

Nize
18} x 18} x m Carr. and
8iin., fitted with lne. 3/6.

accessories,
including  bafile
board and
anodised  metal
fret. Sjpaceavail-
able for all mod-
ern amplifiersand
antochangers,

etc Uncut

player muunti.ng

board 14 x 13in. supplied

NEW ALL

BOXED v AL v E S GUARANTEED

XR.5 114 7/8,DF96 9/-‘ 13/8 PCI=0 10/8
7/6DEYS 9[- EF91 8/8/PCLr: 12/8

ﬁ:H, 3V4 8/~ DLI6 9/-‘EIA1 10/8/°LS}  12/6

574 9/6| EABCS0 9/6 EL34 8/8/PLB2 9/6

6K7 5/6|BCC84 10/8(EY51 19/-|PL83  11/8

6K8 8/6ECF80 11/8/EY86 10/ PYS0 7/6

th 8/8/ECH42 10/6|EZ3} 7/8PYR1L 9/
7/8{ECL80 10/6/M1T14 9.86PYS2  7/8

DAm 9/-[EFB0  9/8iPCC84 108/U25 12/

SPECIAL PRICE PER SET
1RB35, 1T4, 185, or 384 or 3V4, £7/6. DK96, LI'0G,
(l;)LAI"Qgs}DLOG 36/- 6KS8, 6K7, 6Q7, 6V, 574 or

Comprebensive range in gtock.

RE-GUNNED TV TUEES
New Reduced Budget Prices

New Heater, Cathode and Gun Assembly
fitted to all tubes. Reconditioned virtually
as new. Now I2 months’ guarontee to
highest standards—as used by our own
Service Dept.

12in. £6. |4in. £7. 17in. £8.10.0.
Most Mullard & Muazda types ex-stock Carr. X
ins. 10/-.
10/- Part Exchange mllowance on yoor old tube.

2 WAVEBAND CGAR RADIO KIT
12 v. operation Med. & Long Waves
Development of 1he fumons Brimaxr Hylwid
vibratories Csr Radio Circamit. 5 latest 1ype
low voltage valves and Power Transistor. R.F.
stage and permeability pre-aligned Uyldon Tuper
it provide estramely good  sensitivity and
NignalfNoise ratio. Printed circnit and 7in. x 4in.
Npeaker. Self-contained in npeat Metal Cubinet
8in. X 7in. \ 2 with attractive dinl.  Npreaker
and Power Transistur stage ioounted geparately,
approx. 8in. & Jin. v 3in.

RECOMMENDED BUY

COAX 80 OHM CABLE
Htand %in., dia. Low Loss Semi-Air Npaced
Acraxial. Special Reduced Prices
& vds.. 12/6, p. & p- 1/6; 8, ﬁo yds., 32/6 N &p.
3/-; 40 yds., 22/8, p- & p. 2/6; Al other
Ienglhs. ea. per yard.

Couplers 1/3.

ugs Sockets 1/,
Cable End Socketl 1/8, Onﬂet Boxes 4/8.

Complete Kit P. & P,
Bargain Price £l 2 l 9
Instruction Booklet and Parts List avallable
shortly 2/3 post free

LOUDSPEAKERS. 5. N

vhms. 21in. Elac., 17 8.

3lin. Goodmans, 18/8: in. Rola, 17/8. #in. Elac,
189 7 % 4in. Goodmans Flhptml 18/8 ; xin.

20/-: Hnn. R. -uwl 25'e ; 1n. W R-
HP‘I(H! 999 12, Pleﬁ(‘ 5 ohms with g, lio.

veter and Cross Dver Filter. 97/6.

quality respouse. Complete in every detall, including
culibrated Tuning 1ial, Slow Motion Drive and
Pilot Lamp and compreheusive instruction details
al eircuit dingram this Kit is a genuine recam-

Manufacturer’s Surplus Bargain

7 VALVE AM/FM RADIOGRAM CHASSIS

mended buy.

BARGAIN OFFER Valve Line-up : ECCBS, ECHBI, EF89, EABCS0,

Listed at !5 gns. Only £8.19.6 | EL84, EM8I, EX80
Carr. und ins. 4/6.  Thrse Waveband and Switched Med. 200-
50 1,004-2,000 \'RP‘/I'M SRU5 Mof Philip’s
,ASON FM TUNER UNITS (unt:lrln‘enm\ Tuning msenm-n.h perth :\hllll)') tu‘mk:m on FM
(87-105 Mc/s) and combined AM/FM IF transformers. 460 Kefs and 10.7
Designer-approved kits of parta for these quallty Me/s. Dust core tuning all coilx. Latest cireuitry including

AVC and Neg. Peedback. Three wait output. Sensitivity and
reproduction of a very high standard. Chassis size 13} x 6}in.
Height 7}in. Edge Illumipated glass died 11} x 3}in.  Vertical
pointer. Horizontal station names. Gold on brown background.
A0, 200,250 v. operation.

and highly popular tuners available as followe.
STANDARD MODEL (FMT)—as previously exten-
sively advertired. COMPLETE KIT, § gns., post
free. Set of 4 spec. valves, 30/-, post free.

LATEST MODEL (FMT2)—attractively presenied
ghelt mounting unit to encloged Metal Cabinet with
Bnilt-in Power iupply COMPLETE KIT, 27,
B & p. 3/5. Bet of 5 spec. valves, 39/6.

NEW JASON COMPREHENSIVE F.M. HAND-
BOOK. 2/8 post free. 48 hr. Alignment Service,
7/8, p. & p- 2/6.

CONDENSERS.—Silver Mica. All
2 pf. to 1,000 pf., 6d. each. Ditto, ceramics
Tubulars 450 v. T.C.C., etc., .001 mid.-0] and .1/350

v., 8d. each, .08-1/500 v., 1/- easch. .25 Hunts, 1/6. |
S5 T.CC.,1/08, 0016k, SG .001 20 kv., 9/6.

Aligned and tested ready for use £I3 0 0 Carr. & Ins. 5/~
Complete with 4 Knobs—walunt or ivory to ehoice.

Three vhm P.M. speaker vnly required.
Rin. G

ONLY A FEW

4 quality
'mans special cone.. 1/6 Hin. Rola (Heavy DY) 30/~ Post & Pke. |6,

ITEMS ARE LISTED FROM OUR COMPREHENSIVE 8TOCK.
WRITE NOW FOR FULL BARGAIN LISTS, 3d.

RADIO COMPONENT ... ...
SPECIALISTS "o

and packing up
70 Brigstock Road, Thornion co . 7d.: iib
Heath, Surrey Hi: 3b. 16

Phone : THO 2188. Hours 9 a.m.—6 p.m. | p.m. Wed. Sib. 2/-: 101b
Open all day Saturday. By Thornton Heath Station 2/9.

pref.  values,
94, each.

RESISTORS. —FULL RANGE I ohims—10 mego-
ohms 20%-1 w. and § w., 3d,, 1 n., bd., (Midget type
wodern Tating), 1 w., 6., » .ﬂl.. 10% Hi- .
tw S} w, 7d.5%! -..M. 1°, HI-STAB. § w.,
1/6 (10-100 ohas 2/-).
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TAPE DECK OFFERS 4-SPEED  MIXER

Latest MOTEK K.10, press-button controls, 3 motors, AUTO-CHANGERS
3 speeds, rev. counter, frequency response better than
40 to 12,000 c/s at 7} i.p.s. 2-tone grey finish. Limited | Brand New
number only. Listed at £22. LASKY'S PRICE £13.19.6.in makers’
Latest COLLARD Litudio ape |ranscriptor, 3 caqtons
motors, 3-spd., 1§, 35. 7! i.p.s. Fitted digital counter.
Takes 7in. spools. Push-button controls. £15.15.0.

COLLARO MK. 4 T T , fitted digital
A TRANSlSTORlSED coLLa apel r:nscrlptor itted digital

Few only.

RADIO GAN BE BUILT Carriage and Insurance all Tape Decks, 12/6. :
Latest B.S.R. ‘‘ MONARDECK . Single speed. ol % i
FOR ONLY 25/10 37 i.p.s. Takes 5}in. spools. Simple controls. % ‘W -
The *““DIODEON "—a high effi- LASKY'S PRICE £9.19.6. o,

ciency 2-st receiver using crystal
oY etercor and  transistor n | SPECIAL OFFER OF RECORDING TAPE|B.S.R. type UAS. complete with

cascade Covers 200-500 metres | Famous make. P.V.C. base on latest type plastic spools. | latest ** ful-fi " pick-up. £6.19.6.

(mediur‘n wave). High gain tuning Brand new, perfect and guqa.ranteed. 1,200ft. on 7in. | Post 5/-.

coil gives great sensitivity. Novel spool, 21/-. 1,200 ft. on 5%in. spool. 22/6. Ditto, wired for STEREQ and com-
1] 1l - i i .19.6.

o onnearians. | °™'| GEVAERT LP. PLASTIC TAPE. 1700 ft. (7in.|BLote with Stereo carcridge, £7.19:6

Complete parcel, including two U16 | spool), 35/-; 850 fe. (Sin.), 18/6 ; 210 ft. (3in.), 6/6. B.S.R. latest type UAI2, wired for

batceries, 25/10, post free. scoTc " 5 STEREQ and complete with stereo
. H plastic base, 1,700 ft. (7in spool), 25/-. h

EARPHONES. High Imp., 14/-.] All orders for Tape post free. cartridge. £8.19.6. Post 5/-.

Low imp., 7/6. Post 1/6. Ditto, monaural cartridge, £7.19.6.

SINGLE PLAYER BARGAINS

E.M.l. 4-speed. wired for STEREO and fitted Acos

COLLARO, complete with Studio

R stal pick- d hi o
dy ' The Fil\est stereo t.o. cartridge. £6.19.6. Post 5/-. 2;3'19?6. p;;stusp/&an sapphire stylus
Now Red talogue COLLARO 4/564 or GARRARD 4SP, 4-spd., auto
nts cal _ ol S GARRARD 4-spd. Auto-changers,
Gompon me C°n5:ruc"-°" stop, t.o. crystal pick-up. £6.9.6. Post 5/~ monaural, from £9.19.6.
{or the ho v 3ina COLLARO Junior 4-speed Motor and separate crystal | Wired for STEREO and complete
100 page \\ustf‘“ed pick-up. 75/-. Post free. with stereo cartridge, from £11.19.6.

copious!y ! ). Post &d

CE tin
PR e Bargan Bl LASKY’'S (ILARROW ROAD) LTD.
with 1f Open all day Saturday. Early Closmg Thurs. Mail Orders to Edgware Road, plea
42, TOTTENIEAM COURT ROAD, W.1. 207, EDGWARLE ROAD, 1. ()\l)(l\ w.2.
Telephone : MUSeum 2605. PADdington 3271/2.

OUR RANGE OF PRODUCTS IS

THE WORD MA@[”Q IS THE REGISTERED | so GreaT THAT we Now
)

T R A D E M A R K HAVE TO REQUEST THE AMOUNT

OF 1/4d. FOR OUR GENERAL

OF DENCO (CLACTON) LIMITED gg;;:f“”fogg; T°P§‘JZD:‘;‘;
IT IS ALSO A GUARANTEE OF CHARGE WE REQUEST SEND

WORKMANSHIP & TECHNICAL PERFORMANCE | 1/14d. iN sTAMPS.

— s LOUDSPEAKER DIVIDER
FROM ¢t SP"E';‘;(ER NETWORK GO|LS

OUTPUT LDN.1 for 3 ohm speakers. Price 7/6 ea, (15/- per pr.)
TRANS- St
HE LDN.2 for 15 ohm speakers. Price 10/- ea. (20/- per pr.)
FORMER ¢ speaker Note: Two coils are required to complete the network
! 2 shown in the circuit diagram, i.e., for 3 ohm speakers
two type LDN.1 are required. (Please add 1/- to cover
FOR 3 OHM SPEAKERS LDN.1] postage on each pair of coils.)
L= 0-135mH. C=30pF | In I?Ot}l: cases the cross-over frequency is 2.5 léc/ds and
with the constant resistance circuit recommended. the
FOR 15 OHM SPEAKERS LDN.2| y¢tenuation beyond the cross-over frequency will be
L=0-675mH. €= 6pF. | |2 dbs per octave. . l

—

1L.LOUDSPEAKER DIVIDER NETWORKS -

Loudspeakers deS|gned to reproduce the whole audio range are usually very expensive and results comparable
with much more expensive units can be achieved by the use of two normal loudspeakers. One is used to reproduce
the lower frequencies, the other caters for the higher frequencies where the response of the larger unit will have
fallen off. It is clearly necessary to include a frequency dividing network between the speakers and output
transformer in order to distribute the low and high frequencies to the appropriate speaker.

The frequency at which the cross-over takes place may lie between 800 c.p.s. and 5 ke/s depending upon the
relative performance of the two loudspeakers used. A reasonable compromise which will suit most pairs con-
sisting of an 8in. to 12in. unit and a 2§m to 6in. unit, is 2.5 ke/fs.

PLEASE SEND S.A.E. WITH ALL ENQUIRIES.

DENCO (CLACTON) LTD. (DEPT. P.W.), 357/9, OLD ROAD, CLACTON-ON-SEA, ESSEX
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e Club NG meessieit

BRITISH INSTITUTION OF RADIO ENGINEERS
9, Bedlford Square, London. W.C.1.
MEETINGS for January, 1960. i
London.—Meetings are held at the London School ol

Hygiene and Tropical Medicine, Keppel Strect, Gower Street,
w.C.l.

January 15th at 6.30 p.m. A Proposed Space-charge-
limited Dielectric Triode "—G. T. Wright, Ph.D.

January 27th at 6.30 p.m.— Training for Operating and
Maintaining  Television Broadcasting  Equipment ™ R.
Sturley, Ph.D., and A. E. Robertson.

Bristol, South Western Section.—Mectings held at the Schoot
of Management Studies, Unity Street.

January 27th a1 7 p.m.—" An  Equipment for Automatically
Processing Time Multiplexed Telemetry Data (Timetape).
J. H. Russell, N. Purnell and T. T. Waliers.

Cardiff, South Wales Section.—Meetings held at the Welsh
Coliegze of Advanced Technolouy.

January  13th  at 6,30 p.m.— Television  Broadcasting
Methods -——H. 1. M. Hockley and N. Hughes, B.Sc.

Liverpool, Merseyside Section,—Meetings held at the University
Club, 2, Mount Pleasant.

January th at 7 p.m-——*‘ High Frequency Propagation—
its Present and Fuwre Use tor Communication Purposes -
A. F. Wilkins, O.B.E., 8.5¢c.

Newcastle-npon-Tyne, North Eastern Section.— Meelings are
held at the Institution of Mining and Mechanical Engineers,
Neville Hall, Westgate Road. d

January THh at 6 p.m.—“ Data Processing Machines "—
J. Allen and J. Keuling.

Wolverhampton, West Midlands Section.—Mectings held at
the Wolverhampton and Siwaliordshire College ol Technology,
Wulfruna Strect.

January 13th al
P. Styles.

7.15 p.m.—* Electronics in Medicine "—

DERBY AND DISTRICT AMATEUR RADIO SOCIETY
Hon. See. : F. C. Ward (G2CV V), §, Uplands Avenue, Littleover,

Derby.
FUTURE cvents ¢ —

January 13th at 7.30 p.m.—Members’ cxhibition——three

sections ; junijors; home constructed : kit assembled.

January 20th at 7.30 p.m.—Open evening in sub-basement
rooms.

Tanuary 27th at 7.30 p.m.—Quiz night.

February 3rd at 7.30 p.m.—Annual General Mceeting,

February 7th at 7.30 p.m.—Proposed date for contest for
G5YY.

BRADFORD AMATEUR RADIO SOCIETY
Cambridge House, 68, Little Horton l.ane, Bradford, 3.
Hon. Sec. : D. M. Prait (GIKEP), ~ Glenluce,” Lyndale Road,
Eidwick, Bingly, Yorkshire.
N November 10th three junior members gave lectures on
* How We Began.'” On November 18th the Society visited
Messrs. Mains Radio Gramophones Ltd.. the manufacturing
compuny ol the Radio Rentals Group. D. G. Enoch (G3KL2Z),
President of the Society. gave an interesting lecture on December
Ist on “ Tape and Disc Recording.’
Future events:
January 12th.—* Colour Photography "*—Arthur
January 26th.—Anunnual display ol members’ gear.
February 9th.—" tnexpensive  Sound Fidelity ”—D. Prau
(G3IKEP). llon, Scc.
February 23rd.—Junk sale.
Mectings are held at 7.30 p.m.
arrungement before mectings.

Bailey.

Morse clusses are held by

SOUTH YORKSHIRE AMATEUR RADIO SOCIETY
HIS club is just being lormed and meetings were held at the
home of Mr. Albert Field, 3, Coppice Avenue, Hatticld,
« Doncaster, 10 collect names of members. All enguiries from those
mteresied n joining the Socicty should be addressed 10 Mr. Field
4t the address given above.

REPORTS OF CURRENT ACTIVITIES

CALCOT RADLIO SOCIETY
Hen. Sec.: C. Aldous, 3,

Berkshire.

N December 10th Mr. S. Woodward. of the Calcot Radio

Society, gave a lecture and praciical demonsiration on

siereophonic  sound.

Future event : 3 §

January 21st.—A representative of Dynatron Radio will give
a Jecture and demonstration.

Oliver Drive, Calcot, Reading,

AMATEUR OF CHESHAM AND
DISTKICT
ton. Sec. : K. R. Spratt, 207, Bois Moor Road, Chesham, Bucks.
THIS recently faormed society has not yet obtaincd premises
and classes in marse and theary for R.ALE. are being given
by ticensed members at their own homes. likewise all meetings
are held on a rota basis at members’ homes. It is hoped, when
premises are available as a Society 11.Q., not only to get mare
local amateurs together. but to take in many of the radio-minded
vouths of the district and enuble them by lectures and morse
training to becornie licensed n.embers.

RADIO  SOCIETY

AMATEUR RADIO MOBILE SOCIETY

Hon. Sec. : G. E. Storey (G3HTC), 10. Avon Road, Sunburv-

on-Thames, Middx.
FUTURE events :

January 30th at 3 p.m.—At the Small Hall of the St. Bride

Foundation Institute. Bride Lane, Fleet Street, E.C 4.

The programme will include at least one lecture on a radio
subject of general interest and the showing of several tilms.

The Society is planning a rally oI’ an unusual kind to take place
possibly in April or May of this year. The site will be somew here
between London and Birmingham. Those interested in attending
either of the above mectings should write 10 the Secretary for
turther details. )

THE READING AMATEUR RADIO CLUB

Hon. Sec. : R. 1. Nush (G3EJA)Y, 9, Holybrook Road, Reading.
THE November mweeting was well attended and G4HZ and
. GSTP gave a short talk_on aerials which proved most
interesting to all concerned. The December mceting was held
on the 19th and was also well auended. G3LLK gave an unusual
and interesting talk on home-built receivers.

Future events :

January 30th.—Junk sale and discussion on future programme
for 1960.

WELLINGBOROUGH AND DISTRICT RADIO
TELEVISION SOCIETY
Hon. Sce.: D. J. Trusler,

Northants.
MEETH}IGS are held at the club room above the W.I1.C.S.

Fruit Shop in Silver Sireet, except where otherwise stuted.

(Every Thursday.)

Future events:

January 7th.—Annual general meeting.

January 2ist.—" Transistors”, a talk hy F. Manning.

February 4th.—A stereophonic sound demonstration by D.
Clarke and P. Butler in the Lecture Theatre of the Wellingborough
Technical College.

February 11th.—Some aspects of photography.
T. Judge, President of the Local Camera Club.

February 18th.—Film night in the club room.
B March 3rd.—" Electronics and Radiation,” talk by R. Mitchell,
D¢,

AND

®7, Irchesier Road, Rushden

A talk by

THE ELECTRONICS CLUB, TRIVANDRUM, S. INDIA

THIS is' a newly formed club, being only tour months ola and

having 23 members in all. As in other radio clubs the
membership consists of hams, §WL's. Hi-Fi enthusiasts and
experimenters.  Lectures and discussions are arranged and (he
Club nmintains « technical library. Films on scientific subjects
are screened occasionally and it is hoped 1o bring out a quarterly
club journal.

On  September {3th an inaugural feciure was held and
Dr. Haribaran, ol the University College. Trivandrum. spoke on
= S(_)mc Aspects of Microwave.” The Club would like to receive
copies ol PRACTICAL WIRFLESS and other magazines. '
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FACTORS INVOLVED IN USING SMALL AERIALS
By W. Cleland

HE average domestic receiver usually gives
sufficient loudness on a short length of
aerial wire. and very often the “ E ' socket,

which is either a direct connection to the chassis.
or connected to it by a capacitor, is left unused.

Metal Plate

The return capacitance from this short length
of wire to the “E ™ terminal and chassis of the
sef is very small. even when an earth is used.
and a considerable increase in volume can be
obtained by adding a metal plate to the end of
the aerial wire. A sheet of aluminium placed out

/’—-
,
ST 5
[ Receiver
1 1 &
Yo a .
v
1
T Receiver )
g e g
T e "7 B
T e ) %
' R
1 : : . Metal
oy plate
LoL__1
%

Fig. | (Left).—Aerial carth system, showing stray

capacitance to earth. Fig. 2 (Right).—lIncreasing the

end capacitance of a very short acrial by adding
a metal plate. .

of sight against a wall, behind some item of
furniture, could be used for the purpose. The
effect is similar to that of the horizontal section
of an inverted " L™ aerial. which adds top-
capacitance.

With a mains radio. the addition of this metal
plate will also assist in using the radio signals
present in the mains. These reach the chassis of
the set either directly. in the case of a live chassis,
or through the interwinding capacitance of a mains
transformer. Earthing the set. for example. to
the third pin of a three-pin plug. is. therefore,
unlikely to increase the volume. and a long wire
to a clip on a water-pipe may cancel out some
of the signal from the aerial. if the two run
in the same direction.

The impedance of the mains to carth will be
low, particularly if the cable has a metal cover-
ing. or a third wire connected to a water-pipe.
Neither side of the mains is carthed on the
premises, but one conductor is earthed at the
power station

Battery Sets

Earthing is. thercfore. more important with a
battery receiver. and will increase the volume.
The signal input from the aerial can be increased
by adding a metal plate. but the chassis of the

H Receiver
sees !
'
‘ Mains == Phase conductor
' Transfiner +° QEED WP
! 2}
] S TR 5
[ TR . r v Neutral
" P I
: A wbin adee
' ap g
s I 1
; ' ] 1
J L I

Earthed at Power Station

Fig. 3.—FEarthing effect of mains connection.
receiver can be made to serve the same purpose
by leaving the “E " socket unused and earthing
the end of the aerial wire instead.

To do this with a mains receiver takes advan-
tage of the mains as an aerial, but also increases
the intake of mains-borne interference. An
isolating capacitor included in the connection from
the aerial socket to a water-pipe is sometimes
misleadingly called a “ capacity ” aerial, suggest-
ing that the eflect depends in some way on the
capacitor.

When the receiver is of a miniature type, a
short wire aerial will be found to produce enor-
mous changes in volume according to the position
of the set in relation to surrounding objects. If
the aerial wire is swung’ backwards and forwards
near any large metal object, a corresponding
fluctuation in the sound output will be noticed.
In sorne parts of a room. reception may be almost
unobtainable, although a ferrite aerial will still
be able to receive the signal.

Internal Aerials
Unless the receiver is to be used in a fixed situa-

tion where a satisfactory aerial system can be -

provided, it is better to use a small frame aerial.
or a more compact ferrite aerial. Although direc-
tional, these are the
best types for portable
radios as they are self-
contained and little
affected by capacitance
to external objects. The

Isolating capacitor

T

Receiver

listener himself has an \S_ , .
appreciable p/’.g/ffup '
capacitance. and can |on down

usually increase the rfesd

volume by gripping 7z
the aerial; so his

proximity to a midget Fig. 4.—Reversed arrange-
ment,

recc.airer with an op g0 & capacity ' aerial  when
acrial AgEanecchigs isolating  capacitor is
]!ke]_\ tp affect recep- ineluded.

tion.

Much greater volume can. nevertheless. be
obtained with an open aerial system under suit-
able conditions. and although a ferrite aerial can
be recommended for a portable set. it is worth-
while providing a socket for an external aerial as
an optional extra. where this is possible without
upsetting the tuning.

sometimes called a

an
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HOME RADIO OF MITCHAM

(Dept. P), 187 LONDON ROAD, MITCHAM, SURREY. MIT 3282

Shoo Hours : ¢ a.m.—6.30 .m. Wednesday 9 a.m.—1 p.m.

DON’T MISS THIS

BARGAIN OFFER

Of special interest to all constructors—|2
new assorted volume-controls

(some with switch) for ONLY 6/'
Send NOW while they last. Pasr Paid.

‘“ GLOBE-KING ”’

(The one-valve
kit costs

79/6
plus 1/- post).

Designed and marketed especially for the
beginner the Globe-King short wave kit cnjoys
world wide popularity. Wonderful performance
from this high efficiency miniature equipment.
Includes three matched coils covering 10 to
100 metres. All high grade parts, do not
confuse with other cheap kits. Real long
distance reception. Send s.a.e. for leaflet.

THE BEST COMPONENTS ——

CATALOGUE EVER

logue

Size 9%in. x 7}in.

comprising 128 pages
printed on high grade paper and listing
over 4,000 different
than 400 illustrations.
been compiled from our actual stock so
you are sure that all items listed are
normally available ofi the sheif.
are {ull details of Eddystone Short Wave
components and receivers, and also W.B.
Stentorian cabinets and speakers.
cotalogue is exclusive to Home Radio Ltd.
and is AVAILABLE NOW.

PRICE 2/- plus 9d. post.
Please mark your envelope ‘' Cata-
in top left-hand corner.

items with more
This catalogue has

Included,

This

HOME RADIO
I
of Mlld)am O

RESISTORS

10 ohms to 10 megohms.

Type R5. Normal | watt (Max. } watt),
d- ea.

Type R6. Normal } watt (Max. | watt),
éd. ea.

Type R7. Normal | watt (Max. 2 watt),
9d. ea.

ro | mee.. 9d. ea.

designs

Latest Mullard Book

tape amplifiers,

PRICE 8/6 plus /- post.

“DESIGNS for AUDIO AMPLIFIERS '
Every keen construcior should have a copy
of this exciting new book on audio amplifiers.
Technical data and constructional noges for
over 12 different designs including ampli-
New range of miniature high grade fiers, pre-amplifiers,
insulated resistors, all 109 tolerance tronic mixers,
and available in all preferred values from amplifiers,

clec-
stereo amplifiers and pre-
AC/DC amplifiers. etc.
up to date with Audio design.

Keep

We can also supply all the parts 10 build these
including punched chassis,
controls, Bulgin parts,

Also ! watt High Stability, 5%, 10 ohms | Eicom and_ Fainton ,o"r’”gf;st.

L ganged
special switches, and
etc. Detailed

SILVER MICA
CONDENSERS

300PF
-
:tg

We can now offer a comprehenswe
range of high grade ‘' Stability *
Silver Mica Condensers. All 19
tolerance and 350v. working. Cat.
No. 8!.

Below 1,000 tF (.00l mfd.), 9d. ea.
Below 2.000 pF (002 mfd), 1/- ea.
Below 3,000 pF (.003 mfd.), I/3 ea.
Below 5,000 pF (.005 mid.), I/6 ea.
Below 7.500 oF (.0075 mfd.), 2/- ea.

All values above this, 2/6 ea.

SIMON CADENZA CRYSTAL
MICROPHONE

The most clegant and up-to-
date microphone available
today A high quality crystal
vers,on is now introduced in
the same styling, and with
table stand Delivery from
stock at the remarlably com-
petitive price of only, £3.13.6
» plus /- post.

T.S.L. Three channel mixer.
An essential accessory for all
tape recorder and amplifier
users. S.A.E. for 'eaflet.

NEW ARMSTRONG RADIOGRAM CHASSIS

MODEL. 208

A new inexpensive chassis introduced by Armstrong's,

traditional

i the AF208 has full FM/VHF plus the normal Medium
waveband.

S watts output, with 7 valves and separate

i bass and treble controls. Hand built construction and

Armstrong quality makes this an exciting
new addition to the range. There is no similar chassis on
the market today which equals the AF208 for value.
PRICE 22 Gns. plus 2/6 part carriage. Send for leaflet
today. All other Armstrong and Dulci radiogram chassis

PRICE £2.2.0 plus 1/- post. asroces
BARGAIN OFFER VALVES! VALVES! VALVEs!| =~ HIFI EQUIPMENT
, e stock a ¢
RECORDING TAPES We are pleased to announce a new range of Hi-Fi cqmpmenotmrnljuz?:;vep;zniznck’r
The followti’n? high grralde Il'e ording | brand new boxed valves, cheaper than standard BU'C' Armstrong, Tripletone, etc.
tapes at elow wholesale prices ; b . DOl | emonstration room now open and a
while stocks last agd betlzr' l‘ulnz sur:lus and every one range of SENSIBLE high quality systems
LONG PLAY TAPES Sin. 80%, } gvaranteed for FOOQLNS: both ready made and in kit form are
I?/é Siin. 1150ft, 25/-; 7in. 1,650.t 5v4G 12/6 DM70 7/6 EF80 10/6 available (o hear. Send stzmped
SY3GT  12/6 EB4I 9/- EF86 13/~ | addressed envelope for Hi-Fi equip-
STANDARD TAPES. Sin. 560%i.. 524G 12/6 EABCB0 i0/6 ELB84 9/6 ment list,
15/6:54in.803(c., 19 6; 7in. | 150i1.. } 6AT6 9/6 EAF42  11/6 EMBO /6 WIRES, CABLES AND
25/- 6BWE6 11/6 EBF80 10/6 EMS8I 1i/é FEEDERS
7/6 1~ -
A S I g;;G 12$6 Egggé II;— E¥gé :gf_ Pick-up cable. Miniature single, 10d. yd.
12AT6 9/6 ECC83 /- EZ80 7/6 Pick-up cable. Miniature twin, 1/3 yd.
“SHORT WAVE 12ATT 11~ ECCeg4 1/~ EZ8 7/6 :I;croé)hone cable I|ghtwe|ght single,
[2AX7 11/~ ECF80 12/6 PCCB4  12/6 A . 3 "
RECEIVERS FOR”THE 3524GT 12/6 ECF82 ML PCFRO I2;6 Microphone cable lightweight twin,
BEGINNER 35Z5CT 12/6 1/3 yd.
‘e ECHSI 10/6 PLB) 12/6- 1 Microphone cable scandard single, 1/1
This new book contains construc- SDOFL966GT :3/6 ECL8G  10/6 PYSO 76 | ! (2 ca standard single,
gomal data for oo gierenc smple | DE9 T MO0 (O Lol pval i) | Ficrophone cablestandard cwin 1710 .
and mains operation. Send for | DL96 10/~ EF41 16/~ PY82 7/6 | Television coaxial 75 ohm low  loss,
hi o
%2‘;1;‘):{;?‘1:;:?‘1 e i e Other types are being added to this list eve'y week, ga:znceg twin 37056 0’;:"“5 96: Ydd
alance twin ohms,
PRICE 6/-. Post 9d. blease send us your enquiries. Ple R WP e e orde!
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NEW ! UNIQUE!

[
; MINIATURE TRANSISTORIZED

Y Up to 20 Mc/s on fundamentals.

% R.F. and Audio Output, Attenuated.
Y Accuracy better than 29;.

| Y Miniature size only 4}in. x 3}in.

PRICE NET £5.15.0.  jCauery
| Post (C.O.D. or C.W.0O.), 2/6. ~

o,
‘a .,»‘, {,é"c'\amgcg .
W Clmnne

ters
saw (1 "0mic nousre,
Lanp EF LTD

SIGNAL GENERATOR TYPE 40

2/6 extra.

'PRICE NET

*ove "egr

I
3 %S

RANGE

99%1c | 4,
< ibusrag,
€ s

A Fatre
2

MINIATURE TRANSISTORIZED

R.C. BRIDGE TYPE 4i

% Capacitance 5 puF to 20 uF.
% Resistance 5 {2 to 20 M/

Y Magic Eye Balance Indicator.

Y Calibrated Power Factor Check.
% Miniature Size—Light Weight.

£5.10.0. e

3/3 extra.
Post (C.O0.D. or C.W.0.), 2/6.

SEND S.A.E. FOR LEAFLETS, OR ORDER TODAY, FROM—
CHAN NEL ELECTRONIC INDUSTRIES LTD.

DEPT. P, DUNSTAN RD.
BURNHAM-ON-SEA, SOM.

23, TOTTENHAM COURT ROAD, LONDON, W.l.

TEL.: MUSEUM 3451/2

The "Ariel”
PORTABLE

MAY BE BUILT FOR

£7.7.0

Plus p. & p. 3/-.

BATTERIES EXTRA.
H.T. 19/- (Type BI26) or
equivalent L.T. 1/6 (Type
AD35) or equivalent.
YSize only 8in. x 8in. x
4lin.

Yinstruction book /6.
BATTERY ELIMINATOR, housed in two containers which
are approx. the same size as AD35 and B126 batteries.

37/6, plus 2/- p. & p. MAY BE CONSTRUCTED.

Convert your Battery Portable to A.C. mains operation
with the Cossor MU2 Battery Eliminator.

This unit is assemhled and supplied with 4ft. of Mains Lead and unit
Torpedo type of On/Off Switch. Housed in 2 metal containers
approximately the same size as the AD.35 and B.)26’ batteries
and suitable for Receivers using 1.4 volt L.T. and 90 volt H.T.

ORIGINAL PRICE 3 gns.
QUR PRICE for a limited period, 37/6, plus 2/- p. & p.

T

S E o
§VH[T§¥&$W£%&?¢R

B ]

The Famous Cossor 3 watt

AUDIO AMPLIFIER KIT 562K
Original Price £9.15.0.
QUR

PRICE £5.|9.6. p. & p.2/6

This Kit assembled will provide a
compact versatile Amplifier which
incorporates the most up-to-date
pre-assembled printed circuit and
is suitable for operation from

- Radio, Microphone or Gramo-
The circuit design includes negative feedback, valve
10in.

SRR
phone.
line-up 6V4, 6BQS, EF86. Two Loudspeakers are used, i.e.,
x 6in. Eliptical and 4in. Treble, ensuring high quality output,

suitable for use on 200/250 v. A.C. mains. All items are
supplied, lncludmg Loudspeakers Knobs and Escutcheon. with
full assembly instructions and in maker's original cartons.

THE BEREC

The ‘ Berec * Battery Receiver for only
£4.19.6, plus 5/- p.. or £1,0.0
dep. and 5 mthly pymts of 19/-. Suitable
for use in the home or where normal
electricity supply is not available, re-
markable reception on med. and short
wavebands, using DK92, DF92, DAF96,
DL96.tlatest type min. Battery Valves : operates on an external
B.103 Battery or equiv. Housed in an attractive, two-tone meta
case. Size i1} x 7! x 5}in. BATTERY EXTRA 18/6 !
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LIMITERS CAN IMPROVE RESULTS

F a constructor is troubled by noise in the
output of a receiver, his immediate reaction
may be to add a noise limiter.

sounds perfectly logical, he will almost certainly
be disappointed because a noise limiter will
reduce only one particular type of noisc and this
is not necessarily the type which usually causes
most trouble.

Broadly speaking, noise can be considered to
be any unwanted sounds cmitted from a speaker.
‘The important thing is not the actual noise volt-
age at any point in the receiver, but the signal-
1o-noise ratio. Extra amplification alone will not
improve the signal-to-noise ratio or the intelli-

Noise peaks

Srgnal Voltage

' Noise pesk

i ()
Fig. 1(a).—Typical impulse noise.

gibility because both the signal and noise are
amplified by the same amount. A given amount
of noise will, of course, cause most trouble when
the signal voltage is very low, i.e., when receiving
weak signals or wusing a high gain audio
amplifier.

¢ Sharsh”’

One type of noise is variously known as “ hiss ”
‘“hash”, “mush™ or *“sharsh” because, when
one speaks these words, the sound resembles that
of the noise. Sharsh noise is a mixture of all
frequencies and is, therefore, by analogy, some-
times called *“ white noise” because white light
is a mixture of light of all frequencies.

Some sharsh is present at the aerial. The
receiver noise (also sharsh) is added to this during
the passage of the signal through the receiver.
No matter how the sharsh originates, the signal-
to-noise ratio of a recciver can be .improved by
increasing the sclectivity.  Excessive selectivity
should not be used, however, or side band cutting
will take place with consequent loss of high
frequencies and of intelligibility. The signal
covers a narrow band of frequencies but sharsh
is present on all frequencies. An incrcase of
selectivity may therefore remove much of the
sharsh which is not actually in the signal fre-
quency band. Noise owing to signals on ncar-by

Whilst this -

PRACTICAL WIRELESS

Slgnal-to-Nm.@ Ilatw

IHK

By J. Ball

frequencies will, of course, also be reduced by
increasing the sclectivity. One of the simplest
methods of obtaining excellent selectivity and,
therefore, comparatively little sharsh is the use of
a double superheterodyne receiver. A circuit
which can be added on to a receiver to convert
it into a double superhet was described on page
388 of the July, 1959, issue of PRACTICAL
WIRELESS.

The high frequency components of sharsh cause
most of the trouble. A low pass filter (“ top cut =
or tone control} may therefore help considerably,
but there 1s little point in using such a filter in a
high selectivity recciver. A steep cut low pass
filter is useful for reducing sharsh on recordings.
Sharsh noise from F.M. receivers is reduced by
amplifying the high frequencies more than the
low {requencies at the transmitter (pre-emphasis)
and amplifving the low {requencies more than the
high frequencies at the receiver (de-emphasis).

Aerial

1t is essential to use a good, well designed
outdoor aerial if low noise is to be obtained
when weak signals are being received. The noise
picked up by a good acrial may not be any less
than that from a poor acrial but the signal volt-
the signal to noise ratio—is

greater.

Some sharsh is always generated in the receiver
but at signal frequencies below about 20Mc/s it
should be much less than the sharsh noise from
the aerial in any well designed receiver. The
only noise which is important is that generated in
the R.F. stages or mixer because noise gensrated

Residual ncise peak

Signal Voltage

(6

Fig. 1(b)—After passing through a limiting circuit
the noise peaks are reduced.

later in the receciver is completely masked by the
amplifier noisc from the early stages. Mixer
valves arc always very noisy and it is important
to keep this noise as low as possible if it is
desired tc receive weak signals on high frequen-
cies. A good R.F. stage should be used so that
the signal is amplificd as much as possible before
passing through the noisy mixer stage. Special
R.F. stages which generate very low noise have
been designed, but these lie outside the scope of
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this article. It is also important to use the
optimum aerial coupling and to ensure that the
receiver is correctly aligned. Any noise which
remains when the receiver aerial terminal is
earthed is receiver sharsh noise.

Impulse Noise

Impulse noise—also known as pistol shot or
machine gun noise—consists of short isolated
signals of duration about one thousandth of a
second (much less than this at the aerial). It can
originate in a number of ways including internal

F}'/';a/ 270KN 270K

Transformer

Y5 6HG, GALS,etc
1m0
R3

I 7o

Audio
Amplifrer

*OSuF

L

Fig. 2.—A series audio noise limiter and detector.
(The cathode of VI should be earthed.)

combustion ignition systems, clicks from electric
switches. flashing signs, factory equipment and
natural “static " lightning discharges. The noise
from electric motors is a combination of sharsh
and -impulse noise.

Fig. 1(a) shows a typical example of impulse
noise together with the wanted signal. Owing to
the extremely short duration of impulse noise,
the amplitude must be very much greater than
that of the signal if it is to cause appreciable
interference. Much of the noise can be eliminated
by means of a simple audio noise limiter; the
signal and the remaining noise then appear as
shown in Fig. 1(b). The noise limiter merely
“chops off the tops ” of the noise peaks leaving

PRACTICAL WIRELESS
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the remainder of the noise just above the maxi-¢
mum signal level. A noise limiter will only
reduce impulse noise and cannot affect sharsh.

A simple scries noise limiter is shown in Fig. 2.
V1 is the audio detector and V2 is the additionak
noise diode. The circuit requires only three more
resistors and one more condenser than a conven-
tional diode detector circuit. A negative voltagg,
which is proportional to the carrier level is
developed across C2, but this voltage cannot
change rapidly because C2 and R3 are both large.
Noise peaks which exceed a certain level will
drive the anode of V2 negative with respect to its
cathode. During this instant of time the diode
will not conduct and the audio signal will there-
fore be cut off or limited. The noise level at
which this occurs is controlled by the bias on
V2 which in turn depends on the carrier level at
the time. The biasing, therefore, automatically
adjusts itself whatever the input voltage from the -
last LF. transformer in the receiver. If at any
time it is desired to stop the limiter from work-
ing. it is only necessary to connect a wire from
the anode of V2 to the cathode of the same valve.
This could be done with a switch if desired so
that the limiting circuit could be switched in and
out. This particular noise limiter is of no use
for Morse reception because the bias automatically
adjusts itself to the carrier level. A noise limiting
circuit of this type can be added to an existing
receiver without any further drilling of the chassis
if a suitable germanium diode (e.g., type IN34) is
used for V2. Alternatively,.a small diode of the
normal type such as the VR92 or the EA76 may
be mounted under the chassis to avoid the need
for drilling it. Many variations of the circuit
are possible.

Microphony

Microphony is very different from the forms of
noise mentioned previously. The component
which is microphonic must first be found by care-
ful tapping of components in the low level stages
whilst the unit is working. If a valve is found to
be microphonic it should be replaced, but it
should not be discarded, as it will probably work
quite well in a stage operating at a higher voltage
level. Very occasionally, tuning condensers are
found to be microphonic. and steps ‘must then be
taken to prevent the plates of the condenser from
vibrating. .

NOISE
!
Impulse Noise Micro;!hony
[€)] Reduced by noise limiting (1) Replace microphonic vaive.
circuits, (2) Replace any other microphortic

(2) Sometimes impulse noise can be
fully or partly suppressed at
source.

Sharsh
May be reduced b( high selectivity.

parts or prevent them from
vibrating.

Aerial Noise
(1) Reduced by a better aerial.
(2) Check aerial coupling.

Receive!- Noise
(Only important at signal fre-
quencies abaove about 20Mc/s),
(1) Reduce by using 2 low noise
R.F. stage, followed by a
fow noise mixer.
(2) Check alignment.

Summary of methods by which signal-to-noise ratio may be increased when various types of notse are
causing trouble.
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A REVOLUTIONARY NEW BRITISH INVEN TION)
; - T T Iz~ g

Y Uses standard
tapes

<% Plays at 7%
per. sec.or 3
other speeds

% Recordsdirect [
from radio or \¥
microphone

Y Erase and
fast rewind

£13.12s

Special moving-
coil microphone
and tape extra.

EASY TERMS : ot -
Instantly turns any gramophone
into a first-class Tape-Recorder

and back into a record-player in 2 moment!

Gramdeck is completely new . . . a revolutionary WORKS FROM ANY RECORD-

and ingenious invention that instantly turns your PLAYER OR RADIOGRAM
gramophone into a tape-recorder and back into a Gramdeck records and reproduces with a wonder-
gramophone at will! Slip the Gramdeck on to ful depth and breadth of tone. Because it uses
your turntable and you have the finest tape- equipment that is already in your gramophone it
recorder you've ever heard ! Lift it off . . . your only costs a fraction of the high-quality tape-
gramophone is ready to play records again. ' recorder you would normally require. Full

There are no motors or valves to go wrong—and
you get a quality that has to be heard to
be believed! Everyone is praising the
Gramdeck.

“The quality is at least equal to that
obtained from a good microgroove disc,”
says a leading professional journal.

®  details, specifications, photographs, easy terms,
etc., are given in the Gramdeck Book. Send
for your FREE copy, today.

MADE BY THE FIRM THAT MAKES RADAR
EQUIPMENT FOR VISCOUNTS & BRITANNIAS

- %l FREE BOOK~POST NOW!!
i
’\J"

“ Ingenious—simple . . . why on earth did no one
think of it before ! "—THE TAPE RECORDER.
“ Ingenious and robust.”—BRITISH SOUND
RECORDING ASSOCIATION JOURNAL.

! would like to know how 10 rurn my gramo- {;

phosnie into a firsi-class tape-recorder . . . please

“ Quality of reproduction excellent . . . real hi-fi send me the Gramdeck Book—F REE and without B
results . . potential is tremendous . . . both de- 3 oblivarion.
signer and manufacturer should be congratulated.” (Write if you prefer nor 10 cut page) u
—BRITISH RADIO & T/V RETAILERS RE- .
VIEW. NAME 4
B v somcalledlinizti_recordersgie mr & - ASIRREREY  WNVANEG Al k. e R
robust . . . carefully designed . . . excellent value.”— E
AMATEUR CINE WORLD. ) ADDRESS .. ...
’/—\\ .
( by . A e e N L Bl oo o R .
ramdecks l
“GRAMOPHONE TAPE RECORDER M  Gramdeck (Dept. PA/805) 29 Wright's Lane Wl
HIGH QUALITY TAPE-RECORDING FOR EVERY HOME g Kensing.on, London, W.8

G
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-a book every enthusiast will want!

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

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

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

Mullard

MULLARD LIMITED * MULLARD HOUSE * TORRINGTON PLACE LONDON W.C.1

MVMA423A

ENSURE SUCCESS WITH R.C.S.

Explore the world SENSATIONAL RESULTSWITH 2 TRANSISTORS

on short-wave radio i e,
(10-100 No aerial or earth. -

- [ m *

a % Dial tuning with mini .000S.
g%LY 35,_ Y Drilled chassis, colour coded,
*

*

components. simple layout

for beginners.

Special small case fits shirt

pocket.

Soldering iron and pliers

are only tools needed. ) .
| rinest re#lhlts ?ive'i obtained with 2 tra:sutors :nd t:::dee

and one coil covering 40-100 m, ayout, e ideal radio to carry with you everywhere.

@ Can be ?:onverted fo 2v. or 3v. PARTS 'PRICE LIST & EASY LAYOUT PLANS, 2/-.

@ Receives speech and music —— Total building cost, including transis- 62,6

clearly from all over the world. tors, wire, etc.,

Construction price includes valve

Send 2/- for diagram and price list. BUILD THIS AMAZI NG RADIO
TRANSISTOR POCKET RADIO POWERFUL! PERSONAL! PORTABLE!
R . - .| Y Sturdy metal case.
/ Two-stage circuit using variloopstick coil. | 3¢ No holes to drill. FOR
: % Detachable rod aerial. ONLY 5 L)
/ @ |deal for the beginner. 1 All tLatteries selfI contained.
ile in 30 mi . Can be built in hour. -
O&m Lo bl I minutes % Covers medium waves. -
@ Works for months off 7d. battery. % Loud clear tone. £
i . L Y Selective tuning. [
S @ Fits into palm of your hand. % All parts are sold separately.
“‘-:_"*-;&__ 1 This delightful set is designed to give
2 CRYSTAL RECEIVER you a completely personal portable
The ideal low-cost  ONLY Covers M/W Band radio.

Bronze-finished case. Ideal for the

:;Z?;lsmrfor poct:; 30 All components Io 6 beach, the bedroom, the office—in
beginner. = lincluding case fact, anywhere.

Send 2/- for data and for Send 2/- for wiring diagram and

list of components. Ideal for the beginner: component price list.

Post and packing: Under 10/- add 9d.: under 40/- add 1/6: over POST FREE

Trate Enquiis R C.S, PRODUCTS (RADIO) LTD. 11, OLIVER RD., LONDON, E.17. "aoréer

Welcomed
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LATEST DEVELOPMENTS
IN RECEIVERS AND
COMPONENTS

TAPE RECORDERS

IT is announced by Philips
Electrical Ltd. that they
have added two new models to
their range of portable tape
recorders.  They are the
EL.3515 and the EL.3538, scll-
ing at 32 guineas and 57
guineas respectivelyv. T h e
EL.3515 is described as the
“family” tape recorder and

only
18lb. Suitable for 4win-track

weighs
! recording  at
3%in./s. it gives a total of four hours’ playing

time when double-play tape is used. 1t will take
all sizes of reel up to 7in.,, and has easy push-
button controls and a 4in. speaker. A recording
level indicator is incorporated and separate inputs
with mixing facilities are provided. The amplifier
can be used separately with microphone or gram
and recordings can be monitored by headphones.
There is gencrous storage space for cables and
microphone. The carrying case of impact-proof
** Polystyrene ™ is finished in two shades of grey.
The EL.3515 is supplied complete with crystal
microphone, Sin. reel of standard tape and spare
take-up spool,

P

t

One of the Pve ** joystick *" switches.

PRACTICAL WIRELESS

The EL.3538 is a three-speed (1§, 3% and
74in./s.) tape recorder housed in a carrying case
finished 1n blue-grey. Push-button controls,
grouped at the [ront of the machine, ensure fully
automatic operation. Using double-play tape.
the machine will provide up to eight hours’
recording and easy maintenance is facilitated by
a plastic hood which can be detached for cleaning
of the mechanism. The EL.3538 weighs 30Ib. and
is equipped with a compact-type moving coil
microphone, a 7in. reel of long-playing tape. a
spare take-up spool and a Sin. loudspeaker.

Further information may be obtained from
Philips Electrical Lid.. Centiiry House, Shaftesbury
Avenue, London, W.C.2.

“JOYSTICK ” SWITCHES

RANGE of new joystick control switches

which arc safer and more casily operated
than conventional push-button systems has been
devecloped by the Switch Division of Pye Lid.
With manual or automatic rcturn from two to
eight positions, this new controller has many basic
variations. The joystick has all the advantages
of visual directional movement, plus the inclusion
of an isolator for additional safety. This
advance in scquence control technique allows a
wide range of applications—all of which require
considerably less space and arc less expensive
than an equivalent number of push-button units.
Basically, 1he controller consists of a wvaried
number of robust switches mounted under a 34in.
square chromium top plate. ~ The switches are
grouped cevenly cach side of the square and are
operated by a control lever which passes through
an oil-filled spherical bearing.  The operator
moves the lever almost unconsciously in the direc-
tion in which a traverse or operation should take
place—a movement similar to changing gear in a
car. Directions in which the lever can be moved
are controlled by a gate plate mounted bclow
the switches. Controllers can be supplied with
stepped  switching for mulii-speed control and
latest types include built-in potentiometers for
infinitelv variable control. (Pve Lid., Cumbridge).
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PLAYING TIME CALCULATOR

EQUESTS for the “Scotch™ Brand Playing
Time Calculator, which has been offered

free of charge to recording enthusiasts. have been
so overwhelming that two printings have now

£¥5ag

' (2
B

The ** Scotch ™

been completely exhausted. Further supplies are
being prepared and efforts are being made to
obtain further supplies to enable all requests to
be fulfilled without delay. The -calculator is
obtainable from the Minnesota Mining & Manu-
facturing Co., of 3M House, Wigmore Street,
London, W.1.

NEW BRANCH

N addition to their branch at

42, Tottenham Court Road.
Lasky’s Radio Ltd. have now
op'.ned new and larger premiaes
in Edgware Road, London, W.2
and have a complete stock of all
high fidelity equipment, tape
recorders and accessories, to-
gether with a full range of com-
ponents.

NEW MINIATURE
MICROPHONES

XTREMELY small coil
formers injection moulded in
Styron Polystyrene are an essen-
tial feature of miniature micro-
phones now being manufactured
by A. P. Besson and Partner Ltd.
St. Joseph’s Close, Hove 4,
Sussex.
‘Fhese microphones arc of the

PRACTICAL WIRELESS
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nagnetic tape playing time calculator.

February, 1960

self-energising balanced armature type, designeﬂ
to operate with transistor amplifier, and functio
within a temperature range of 20-115 deg. F.
They can, however, be specially processed to
enable them to function satisfactorily at much
higher temperatures if required.

They are ideal for use in hearing alds,
dictating machines, tape recorders, lapel
microphones, walkie-talkie sets. pocket
transmitters and other miniature equip-
ment in which their light weight and
! compactness can be used to advantage,

Styron Polystyrene, which can be
moulded to close tolerance and possesses
the requisite electrical properties, is
marketed by British Resin Products Ltd,,
Devonshire House, Piccadilly, London,

1

OgéILLOSCOPE DISPLAYS OF
HYSTERESIS LOOPS

THE production of hysteresis loops is
a very lengthy procedure when using
ballistic or magnetometer instruments,
involving the plotting of many co-
ordinates. For this reason many schools
have. in the past, found it impossible
to include the experiment in their
programmes. although the subject of
hysteresis appt,ars in the G.C.E. physics
syllabus at * level.

However. wnh an oscilloscope a direct
display of a hysteresis loop may be
obtained simply and with a minimum of
preparation time, and since many school
jaboratories are equipped with such an
instrument the Mullard Educational
Service has produced a leaflet describing
the experiment and giving full theoretical and con-
structional details of the circuitry required. It is
the latest in the series, “ Demonstrations & Experi-
ments in Electronics © published by the Mullard
Educational Service and may be obtained from
Mullard Ltd., Mullard House, Torrington Place,
London, W.C.1.

& A

A numatme mumphone and two polystyrene coil formels
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guaranteed

GUARANTEED

ONTHS.
Carriage and Insurance 12/8 REVA(:UUMED REGUNNED NEW
CEM92. MW22-7, MW22-14, MW22-MC, \..£0 /15 A — —_
MW22-17, MW22-18 /

CRMI21, CRMIZIA,
MW31-17, MW31-18
121K, 141K, AW36-21, Cl4FM
CRMI4l, CRM142, MW31-16,
MW36-24, MW38-44

g\%h-sq,mg‘vl‘v&a-esckmuk CRM172, } .£4/5/V. £6/1 5/_ £8/1 9"_
Ak B G SN k. gons.  —
CRM212, MW53-20, MW53-80 }"'£6/1 5/- £9/10/- —_—

NEW 108K TV TUBES

Many other types not listed available.

CRM122, MW31-14C, } .£3/_/_

wwar | £3/10/- £5/15/- £7/19/-

Tubes

GUARANTEED 12 MONTHS.

£5/10/-

SPECIAL OFFER: £2/19/-} A

B.A.E. enquiries.

UNTESTED 55/-

THAT SECOND SET?
13 CHANNEL T.V.s

COMPLETE, UNTESTED

1277 — £3.19.
14’ — £7.10.

CARRIAGE FREE BUT
AT CUSTOMER’S RISK

LSO 12”5 CHANNEL T.V.’s
CARRIAGE

100 CONDENSERS 10/-
A must for your spares box. A well-balanced
assortment of miniature silver mica and ceramic
condensers. 3-10,000 PF. List value over £5.

PM SPEAKERS Standard 3 ohris, ex-

equipinent, top makes,
periormance g\mmuwd
vu in. 8/ 13"_
100 RESISTORS : 7/6

A magnificent assortment. 12 watt.
receivers.

Trene ¢
SCR522 rensniter ST

. Ii‘S.A. standard
: -140 Me/s., o,
:’:‘;‘l”:es. 100-140 Mc/s., less 25/_ o

COLLARO “CONQUEST”
Lxlx.lﬁl:e:: (sfﬁnl}!o\ i £6/1 9/"‘

G731- SICNATL GENERATQR and' wave-
* meter. 100 kec/s, 25 Mc/e., crystal
calihrator,

precigion n‘leulmtor
Top 1nake.  200/250 V. 19/"l

6 v. VIBRATOR PACKS
Outpnt 220 v. 60 m.a., 12/6 p- & p. 3

complete

10in.
10X6

| = RED . Tran-
| TRANSISTORS : 2250700 Ty
| L.F. and Output up to 890 ke/fe. 4/9 ea. (4/3 each
in «dozens). WHBITE SPOT. R.F. and LPF. {25
Mc/s, 7/- (6/6 each in dozepns). XA103, 15/-;
| XAl104 176; XB104 10/-; GET15 25/-.

DIODES ;};neml purpose (amous make.

| 8/~ doz
DIODES. Equivalent to GEX44 3/9.

REGT'F' ERS » Iron selenium. full

® wave bridge, 12 volt

| 3-4 ampsa. 9/8. (Carr. 1/-). £5 per doz. 250 v. 80

ma.. 5/~ 250 v. 250 a., 8/8; 500 v. 50 na., 6/6 ;

S0 v, 150 ma.. 8/6 ; 1,00 v. 40 ma.. 8/8: contaet

eooled 250 v, 50 ma., 7/ ; 250 v. 250 ., 19/8;
2530 v. 300 ma., 23/8.

I VALVES ALL GUARANTEED 3 MONTHS

PLBI ®Es, s 7.
| EYS1 3R95™ §/-  U25 SRes” 8/-
4-SPEED RECORD PLAYERS

Lates! Turntalle, together with lightweight Staar
;’inlsxy dual sapphire erystal turnover pick-up
head,

Truly amazing value. 10/- Carr. 3-.
Pick-up only 19/-.

FREE TRANSFORMERS

with each manufacturer matched pair of GITI13
POWER ! watt output. Transistors, price 50/«
we give (ree the correct Push Pull INPUT AND
OUTPUT TRANSFORMERS of High Grude con-
strucetion and 4 Transistor Amplifier circuit. Wil
transiorm your existing receiver or amplifier iuto
a truly ** Maiug Volume ” outfit.

INFRA RED HEATERS

At hali price. Unrepeatahle
2{t. Yin., £3; 1,200 w., 2ft. 9 in.

|
2,000 w. 2 ft.9 i £3/1o = Carr.

i

!
I PICK-UP CARTRIDGES
ACOS 22/6. POWER POINT 188
STEIG AND REUTER 15/-. SONOTONE 17/6.
B.S.R. TAPE DECKS £9/10/-

PORTABLE RECORD PLAYERS
Collaro 4 speed auio~changer, 2§ watt high gain
amplifier. Super iwo- 13
tone cuse.

800w ., £3,5/-;

Fp

VALVES BY RETURN OF POST

SPECIAL OFFER

10% DISGOUNT TO PURCHASERS

of any SIX VALVES marked in black type (15%

GVARANTEED 3 MONTES

TRADE ENQUIRIES INVIT_ED

] FREE TRANSIT INSURANCE. All valves are new
or of fully guaranteed ex-(Government or ex-equip-
ment ongIn Satiaraction or Money Back Cunran-

in dozens). Post : 1 valve, 6d. ; 2-11, 1/-. iee on goods if returned unused within 14 days.
074 5/8GB8G  8/6,6J7GT 7/6,7B6 8/ 12SN7GT 8/6/80 6/6DL82 17/6]EF36  2/6EZ35  6/6/PCLA2 10/ Uy T6UKRS 8/
IASGT 8/ |6BA6 8/66K6GT 6/9|7B7 7/6)1487  13/8/83 9/6 DLO2  7/-[EF37  6/6)EZ40  7/- PCL83 11/6U25  12/-yra1  7/6
IATGT 12/6/6BEG  6/68/6K7G  2/3(7B8  12/-19AQ5 7/8|90AV  4/6DLOS  7/9|EF39  4/6/Ez41  8/-[PCL8! 126U  12-lyy . 1oue
1C5GT 10/8/6BG6G 12/6|6K7GT 5/3/7C5 7/a|1950bc m;- 183BT 16/-DL96  8/3|EF40 13/6 EZ80  6/9 PEN25 5/ U33  11- gUL48 9
1D3 9/8/6BHG  7/9)8K8G  8/-/7C6 7/6/20D1  9/8[323A  15/-[EA50  8d. EF4l s;s Ez8L 76 PENSs 7/8U35 8/6| /8
1HGGT 9/9/6BJ6  6/€6KSGT 9/6/7H7  7/8 20F2 9/8/723A 35/-[? ABCR0 7/6EF42 TIC 7/-PEN46 5-U37  28/8UL8s 8/3

LA 3/9(6BW6 7/9.6K25  7/8]7K7  8/-120L1  12/880YUSA 6/-| EACIL mmm-‘so BR 8/6 PEN383 9/- U3 9/6UMRD  9/8
INSGT 9/9/6BW7  6/8/6L1  13/8/787 9/620P1 11/6/808 15/ [EAF42 8 aumso RED & Z31  12/6/PL33 U3l 6/6UUS  9/6
1R5 7/~ 6BXé  5/9/6L6 9/9/7Y4 7/6/20P3 12/6(813  55/-/EB34 2/-GZ37 10/6PL36 13/6/052 83 UU7  9/8
184 9/-6C4 3/8/6L6G  7/8/7Z4 7/820P5  16/-12050 3/ EB4L |EF50 USA Hancs 9 '8PLI8  14/6/U76 6/-UU8  16/8
185 6/8/6C5 5/6/6L7M  8/-/10C s/u‘ 5A 8/-(5763 10/~ EBA1 2/6|HL41DD9/6/PL8)  10/8/U78 8/-lUUs 7/~
1T4 /- 6C6 4/3/6L18 - 9/8/1002  12/6.25L6G_ 8/-|7183 2/~ EBC3 o/ [EFs4  3/8BVR2 6@rLs2  78Ull  9/6lUveL  a/8
2h21  4/6/60H 9/6/6LL19  11/8:10C14 9/3|-.n1,ec.T 9/-lAz31  9/-[EBC33 5 EF30  56KT3e 8/ [PL83 8- UL 86 yye; 93
3A4 /~16C10  8/9(iLD3  8/9]10F1  10/-25Y5G 9/-B38 8/6EBCIl 8/9EFS; 7/-'KT33C 6/-pxas 9/6/U282 227 yyinag
3A5 9/6/6C6G 18/6/6LDI2 7/9/10F9  10/8/25Z4G _7/6/BS5 4/9 EBCSI 11/- EF86 11)- KT36  9/-lpys; g)g U301 978 Y
3Q3GT 8/9|6CH6  9/3]6LD20 8/6(101.14 9/-278U 16/-(CBL3| 24/4 EBFS0 B/6EF8y 88 KT44  9/8/, s, 10,0 U320 12/8i0,  on
384 7/-16D1 9d./6P15  8/3(10LD3 8/330CL  7/8|CCH35 7/- EBFSY 8/6EF91  3/9/KT45 ste 290408 9r8 o i<
Vi 7/9/6D2 4/-16P25  9/-/10LD12 9/-[30F5  7/8|CL33 13/- EBL31 16/~ EF92  4/9KT6 [PYBO  7/-IU4n4  9/6 W61 9/9
SR4G  0/8/6D3 9/6l6P28  9/-UPI3 12/-|30FLL 9/8)Cy3l 11/-|EC52  8/9 EF85  8/8 KT66 15 PY8L  7/- UABCSO W76 /8
5U4G  5/96D6 4/8/6Q7G  7/6/10P14 12/-[30L1 _7/9/D63 1/6[ED90  3/6KL32  4/- KTWE] 5 8lPY82 7 8/-|W77  4/9
5V4G 10/8/6F1 5/9,6Q7GT 9/310P18 "8/3[30P4  12/6in77 4/-EC91  4/8EL33 /- 'KTW63 58 Pyss 86 UAFA2 9 W8l  5/8
KY3G  6/-6F6G  6/8/6SA7  6/-|12A6  5/8/30P12 11/6(D15¢ 6/ ECC31 9/6 EL38 12/6 KTZ63 5 pz3o 86 UBdl 8- xaIm 12/8
BY3GT 7/-GFM  7/-|88D7  9/-[12AT6  8/-|30P16  7/8(DA30 12/ ECC32 3/9EL41l  9/3L63 2/9(p% 195 UBCH s X63  8/8
524G 9/-|6F 4/-16SG7 5/~ I12AT7 8/-10PL1 13/6)D100 25/~ ECC33 7/6/EL42  9/6LN1s2 88 .o 10 UBCSL 12— yoc 7
524GT 11-6F13  5/9,6SH7  4/812407 6/935L6GT 9/8 DAC32 9/9ECC34 9 EL8:  8/3LL310 /9 0 UBF80 8 v
6A7 9/8I6F14 9/66837 5/8 12AX7 7/8/35W4  6/9DAF91 8/8 ECC35 6/9/KL85 11/~ MUl4 8/ B&2 11~ UBF8g 9/3X66 11/
GASG  B/6/6F15  §/86SKT  5/-12Bai 8/- 35Z4GT 8/-[LAJ96 8/3 ECC8! 8/9 ELOL  4/9 N37 11— SP6 4/-UCC85  8/9IX76M  9/8
GABGT 9/-|6F16 8 9|6SL7GT 8/9/128E6  §/— 35Z5GT 8/8pF33  9/9 FOCB2 G/8ELOS  9/6IN78 15/ -lgpgy 2/ UCF80 X78  14/8
6ABS  8/66FI19 76 uswm- 4/9 12BH7  9/6|42 7/8|pe1 5 ECCS3 7/ EM34 8/6 N108 sP61 28 X7 14/8
6ACT  4/8/6F33 5 1 1268 6/650C5 1076/ )00 ECCB1  8/9EM80  9/8/N1§2 (chs / 8/~ %79
6AGS  4/6lgHg A 10 61261 12/0 300m66 16/ DP9 8/3ECCKs  8/3(EMBI  8/3|Pal 453020 1208 Lodel o) Y05 6/
6AK3  6/8lg s 4 3.6V6G  5/8/12J5GT 3/0|00L0)(.T 9/8/DH63  7/6ECCOL 3/6(kMss 10/6/PBL 2/3/3U21504 4/8 UCLS2 12/ Z14 8/9
GALS B b 6VGGT 6/8 12R7GT 8/—53KU  10/8pH77  7/6 BCFB0 10/6|pygs 10/6 /PABC80 9/6'T41 76 UCLS3 13/6,7g3 5/~
8AMS5 655G - 2/86xy 6 12KBGTI2-4K Y 86lpxys 7/ ECFS2 1085, 1 [PCO8Y  7/91r30c 19/6/UF i1 z66  7/6
6AMB  3/9[6J5GT 3/86X5¢  5-/12Q70T 6/-BIBT 11/-[poo, o /ECHI sa‘; -’1 PocHs | 9/8 UF42  8/8 ‘
6AT6  7/8/6JC 5-6X5GT 6/6/129G:7 6/-'618PT 11 S ECH81 8/3(EY rcesp 14/ UT4 8/~ yrs0  9/8 277 &/~
‘GAUS 9re 607 7/87A7  11/8128%J7  5/6,77 4/6|DK9G  8/6 ECLR)  8/6 sauLh 9/ Pcn-‘sn 7/9U18 9/~ upss  9/62152  5/6
6B7 96776 5/-7B5  12/8 198K7 6/ 78 6/-DL35  10/6/ECL82 11/-[EVR6  8/8|PCFB2  9/9(U22 6/6/UFRs 18/~ Z719  5/8

Post. 2 lbs. 1/6, 4 Ibs. 2/-, 7 Ibs. 2/9, 15 lbs. 3/6. No C.O.D. ALL ITEMS LESS 5% & POST FREE IN DOZENS.
(Cailers always welcome.) LIST OF 1,000 SNIPS, 6d.
TECHNICAL TRADING CO TTON “ROAD, | pe
¢ 350-352, FRATTON ROAD, PORTSMOUTH.
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PRACTICAL

UNIVERSAL AVOMETER MODEL D

Just released by the Air Ministry. these famous AC/DC Test
Meters are a ‘‘snip” for anyone requiring a First Grade
General Purpose Instrument. Normal Avometer size. Tfin. x
6i1n. x 3tin., with carrying strap. indication being given on a
5in. Mirror Scale Thoroughly overhauled and complete with
batteries and instructions. Provides 34 ranges of current,
voltage and resistance, as follows :

D.C. Voltage A.C. Voltage D.C. Current A.C. Current
150 mv. 15v. 15 ma. 75 ma.
300 mv. 15 v, 30 ma. 150 ma

15v, 5 v. 150 ma. 750 ma.
Jv. 150 v. 300 ma. 1.5 amp.
15 v. 300 v 1.5 amp 7.5 amps.
30 v. 600 v, 3 amps. 15 amps.
150 v, 750 v. 15 amps.
300 v. 1,500 v. J0amps. Resistance
750 v. 000 ohms
1.500 v. 10,000 ohms.

ONLY £8.19.8 (Carriage 3/6d).

COMMUNICATIONS RECEIVER R1155

The famous Bomber Command receiver known the world over to
be supreme in its class. Covers 5 wave ranges 18.5 to 7.5 Mc/s.
7.5 to 3 Mc's, 1,500 to 600 kc/s. 500 to 200 ke/s. and 200 to 75 kefs,
and is easily and simply adapted for normal mains use. Full
details being supplied. All sets thoroughly tested and in perfect
working order before dispatch, and on demonstration to callers
Fitted latest type super slow-motion tuning assembly. Have
had some use but in excellent condition. ONLY £7.19.6.

A.C. MAINS POWER PACK OUTPUT STAGE, in black
crackle case to match, enabling it to be operated immediately,
by just plugging in, without any modification. Wlth built-in
8in. speaker. £6.10.0 DEDUCT 10/- IF URCHASING
RECEIVER AND POWER PACK TOGETHER.

Send S.A.E. for illustrated leaflet. or 1/3 for 14-page booklet

which gives technical information, circuits. etc.. and is supplied

gee wl%: egch recelver. Add carriage 10/6 for Receiver. 5/- for
ower Unit.

25.000 OHMS PER VOLT TEST METER. Made by TRIP-
TT, the famous American meter manufacturers. Full bench
sxze 7fin. x 84in, x 6}in., and incorporates a unique tilting bake—
lite container size 5¢in. x 3{n., which has 2 meters. a
per volt moving coll for D.C. Measurements, and a First Gra.de
movmg iron for A.C. Reads Resistances up to 40 Meg ohms,
A.C. and D.C. volts t0 1.000 D.C. Current to 250 mA., and also
has 0-50 Microamps range. Facilities for measuring Condenser
Capacity and Audio Qutput. Completely portable, with pro-
tactive face cover. Complete with Test Leads. Instruction
Book. and Batteries. Ex-Ministry of Supply, New Condition
.a(;lx)m tth%gouagh)ly checked and overhsuled. ONLY £10.10.0.
ost, e

. RECEIVER R107. A further purchase since our “sell out’
last year. 9 valves, 3 wavebands, covering 1.2-17.0 Mc/s (18-250
metres). incorporating built-in speaker and power packs for
100-250 volts A.C. and 12 volts D.C. Size 24in. x 13in, x 171n.
Complete. ready to switch on, thoroughly tested and checked
gg/fc;re despatch. IN NEW CONDITION. ONLY £13.10 (carr.

RCA 8in. P.M. SPFAKER, in heavy black crackled metal
case. Can be used as normal 3 ohms extension. Size 11}in
104in. x 6in. NEW IN MAKER'S CARTONS. ONLY 45/- (post 3/6)
“Q FIVER” COMMAND RECEIVER. The famous American
BC453. covering 190-550 ke/s. I.F.s being 85 ke/s. Complete with
all 6 valves and circuit. NEW IN MAKER'S CARTONS. ONLY
89/6 (post 3/6).

R1155 SUPER SLOW-MOTION TUNING ASSE \lliLY. As
used on all late model 1155s. Easily fitted to A" sets, etc.
BRAND NEW. ONLY 12/8.

EHT TRANSFORMERS. 5.5 KV (Rect.) with 2 v. 1 a., 79/6,
7 kV. (Rect.) with 2 v. 1 a,, 89/6. 2.5 kV. (Rect.) with 2-0-2 v.
1.1 a.. 2-0-2 v. 2 a. {(for VCRI7 tube. etc.). 47/8 (postage 2/- per
trans.).

POCKET VOLTMETERS. Read 0-15 volts and 0-300 volts A.C.
or D.C. BRAND NEW and UNUSED. ONLY 18/6.

CRYSTALS. British Standards 2-pin 500 ke/s, 15/-
200 kefs. 10/-.

MAINS ISOLATING TRANSFORMER. Manufactured by
Vortexion. Fully shrouded. Will provide true 1:1 ratio from
nominal 230 v. Primary, Rated at 100 watts. BRAND NEW.
ONLY 22/8. (Post 2/6).

SPRAGUE CONDENSERS. Metal cased. wire ends. New .01
mfd. 1,000 volt, and .1 mfd. 500 volt. 7/6 per dozen. Special quotes
for quantities.

HARRIS ELECTRONICS

(LONDON) LTD.
138 Gray’s Inn Road, London, W.C.I.
{Phone TERminus 7937)
Please include carriage costs on All items.

(Open until 1 p.m. Saturdays. We are 2 mins. from High Holborn
(Chancery Lane Station) and 5 mins. by bus from King's Cross.)

. Miniature

WIRELESS

COURSES ON :—

February, 1960

® RADIO and TELEVISION
® SERVICING -

ELECTRONICS

EXAMINATION COURSES FOR:—

I
]
]
]
®

Post #hizs Coupon TQ@RAYYS

dooeocceoe

C. & G. Radio C. & G. Radio’
Servicing Certificate Amateurs’ Exam.
(R.T.E.B.) (Amateurs’ Transmicting
. Licence)
British Institution of Radio Engrs., etc.

& G. Telecom Technicians.
Whether you plan to have your own business,
to become an electronics engineer or to take
up a career in industry, an I.C.S. Course will
help you to success. You learn at home in
your own time, under expert tuition. Moderate .
fees include al! books.

EARN-AS-YOU-BUILD
Practical Radio Course

A basic course in radio, electronic and electrical theory
backed by thorough practical training. You build a 4-valva
T.R.F. and a 5-valve superhet radio receiver, signal gener-
ator and multi-tester.

Other Learn-as-you-Build radio courses are available

MULTI-TESTER

(Sensitivity 1,000
ohms per volt)

5-VALVE
SUPERHET RECEIVER

RF/AF SIGNAL GENERATOR

for FREE book on

careers in Radio, etc.,, and full details of 1.C.S. Courses.

——
INTERNATIONAL CORRESPONDENCE
SCHOOLS

(Dept. 171]), Intertext House, Parkgate Road,
London, S.W.1I.
Name...
{Block Letters please)
Address ...... e 03D00IEEVAOEEEEE0BOBARABA0B0ATA OD00CA00000a00
Qccupation. 00000000B0DOBBEC000ABOBEOB00 verrerisrissneineeeeens 2260

IHTERNHTIGHAL

CORRESPONDENCE SCHOOLS
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PRACTICAL WIRELESS

Open to

—Diseussion

The Editor does not necessarily agree with opinions expressed by his correspondents.

Whilst we are always pleased to assist readers with their
technical difficulties, we regret that we are unable to supply
diagrams or provide instructions for modifying commercial
or surplus equipment. We cannot supply alternative details
for receivers described in these pages. WE CANNOT UNDER-
TAKE TO ANSWER QUERIES OVER THE TELEPHONE. If a
postal reply is required a stamped and addressed envelope
must be enclosed with the coupon from page iii of cover.

Admiralty W|T Station
JIR,—My attention has been drawn to a report
in PrRACTICAL WIRELESS for November. 1959,
on the recently inaugurated Admiralty Wireless
station at Inskip, ncar Preston.

The report in your section *“ Round the World
of Wircless” on page 345 is not quite factual.
The paragraph states that “ the supply and instal-
Jation of the transmitting equipment for the new
Admiralty W/T station at Inskip, ncar Preston,
Lancs, has recently been completed by Marconi’s
Wireless Telegraph Co. Ltd.” Whilst it is true
that Marconi was the major contractor and co-
ordipated the efforts of the various sub-
contractors, it is of intercst to note that Standard
Telephones and Cables Limited supplied and
installed cight short-wave transmitters’ rated at
40kW peak envelope power and two long wave
transmitters rated at 1T0kW and SkW respectively.
In addition, we supplied several drive units.—J.
READ (Publicity Manager, Standard Telephones
and Cables Limited).

Variometers

IR,—Mr. Barringer's letter from Glasgow re
variometers is interesting and no doubt he
wonders at the small parts now used in radio.
1 started in 1910 and stiil potter with radio,
though with wavelengths of a few centimetres.
The variometer was very efficient and required no

tuning condenser across it.

The reason for miniature parts today is the
cost of materials and the great drive to make
things small and not so bulky. Before the
First World War, our tuning coils were wound on
cardboard tubes, four and five inches in diameter,
dipped in hot candle wax for insulation. Onc
of mine was six feet long.

Wavelengths in those days were two thousand
meters, and ihe stations were Cleethorpes. Nauen
in Germany, and the Eiffel Tower, if 1 remember
rightly.

Only spark transmissions were on the air. We
made condensers from 21b. jam jars, lined with
tintoil, inside and out, and we used a moving iron
band, like the wire recorder for rectifying signals.
Old ignition coils made fine sparks for sending
and could be heard all over the world. Crystals
with ‘cat’s whiskers came in later. Mostly silicon

set in Wood’s metal. When valves came in, about
1924, we used to buy variable condensers in
parts and build them up to the capacity we
wanted. They were large affairs with big dials
and even light bulbs to show the readings at
night. The only valves at first were Dutch, just
a filament, grid and plate, four pin. They cost
Ss. cach and vou had to try out several to find
the one best suited to your circuit. Some valves
were “ soft ” and some ““ hard.”

Strict attention was paid to wiring-up sets.
Leads were of stiff tinned copper wire. - No atten-
tion was paid to their length as wavelengths in
1924 were long.  Mr. Barringer should try his
hand at making a variometer. they are good,
cheap to make, require no condenser for tuning.
—R. K. Lioyp (Karubue, Central Africa).

Modulation Indicator
IR —Below is a circuit for a simple modulation
indicator which I have used at my station
for secveral years, and which may be of interest
to readers. I have no idea of the origin of this
circuit; it was suggested by a friend of mine

c/
S50pF

T

coupling
o

Transmitter
feeders %

Circuit of the indicator.

some years ago, when I contemplated building
such a unit. It could be built into the existing
rig. or as a separate unit.

The circuit incorporates a 6ES magic ecye. or
any other similar tube as the indicator. High
tension and heater supplies are obtained from
any conventent source.

R.F. coupling is efiected by wrapping a length
of “hook up” wire several times around the
feeders from the transmitter, and connecting to
the grid of the 6ES indicator tube through a 50pF
mica condenser. It may be found that enough
coupling is obtained by placing this wire near the
final tank coil.
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The method of adjustment is as follows: apply
heater and H.T. voltage to the tube. Adjust
R3 until the eye just closes. Now, line up trans-
mitter without modulation applied, and adjust
R.F. coupling from transmitter, until eye opens
to 45 deg

If the transmitter is now modulated, the “ eye ”
will close at 80 per cent. modulation. It should
be noted that readjustment of the R.F. coupling
to the unit will be necessary when changing bands.
—D. W. SmitH (Greenock).

Radio Club

IR,—I am almost seventeen and have just
started a Radio Club in the school which 1
attend. We have a small room at our disposal
and £10 in the “Kkitty.” 1 should like to know
how to spend the money and what equipment to
buy. [ should like also to hear how other small

clubs are run.

We have two experienced radio operators run-
ning the club and the members’ knowledge of
radio is not very great. Can anyone tender any
advice 7—J. M. Rees (New House, The School,
(Monmouth).

Electronic Organ Data Wanted
IR,—There are one or two electronic organs
on the market with 2ft stops, but which,
in fact, do not generate higher than 4ft. I believe
this effect is obtained by some form of filter or
network, included between the generators and the
amplifier. T have been unable to find any circuit
or other data on this point, either in any of the
many books on the subject, or at the Patent
Office, and I wonder whether any readers who
are interested in this subject may be able to offer
any assistance in obtaining this 2ft effect. I
believe in America that there is one instrument
which has a Ift. stop, obtained from a generated
8ft.—R. PENNANT (N.W.).

Transistors v. Valves .

IR,—To those who have experimented with

both there can be no doubt as to the
advantages of transist