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COLR

(Rogd. Trade Mork}

SOLDERING EQUIPMENT

for the

DISCRIMINATING
ENTHUSIAST

ILLUSTRATED:
L64 %~ BIT INSTRUMENT IN
L700 PROTECTIVE SHIELD

APPLY DIRECT TO:

SALES & SERVICE DEPT.
ADCOLA PRODUCTS LTD.
ADCOLA HOUSE

GAUDEN ROAD
LONDON, S.W.4
TELEPHONE: MACAULAY 0291/3

OLRUS ELECTRONICS LTD.

PADdington 1515

9 NORFOLK PLACE (off Praed St.) LONDON, W.2

TRANSISTORS — DIODES — ZENER — VALVES

FULLY GUARANTEED — FACTORY NEW.

2N697 12/8
2N1304 6/6 ASZ21 12/8
2N2926 5/8 | ASZ23 30/- | NKT255 6/0
2N3819 18/- | BC107 7/6 | NKT265 8/8
28002 10/6 | BC108 5/~ | NKT271 5/~

AB720  7/8'| NKT228 0/-

NKT251 §/—

28003 9/8 | BCI0O9 7/6 | NKT272 5/-
28004 9/8  BCY31 13/ | NKT273 4/-
28012 20/~ | BFY17 9/8 | NXT274 5/-
28012A 25/~ | BFY51 8/8 | NKT275 5/-
28013 20/- | BFY53 7/8 | NKT277 5/- |
280134 25/~ | BPY10 22/6 | NKT278 5/~
28017 15/- | BSY27 /8 | NKT279A
25018 17/6 | BBY51 7/6 4/-
28103 20/ | gyys3 7/6 | NKT304 8/-
28301 12/6 | BSY95A NKT352 §7-
28120 3 5/6 | NKT403
28322  7/6 | BY100 4/6

12/8
28323 10/6 | GET7 5/~ | NKT404

28324 12/6 | GETS  §/-

28512 19/8 | GET16 7/6 | NKT463
28702 15/~ | GET20 10/ 2
AC107 10/- | GET88 b/- | NKT452
AC126  6/8 | GET102 6/- 12

ACI27 7/8  GET103 4/ | NKT675 6/-
ACI27Z 9/8 | GET105 8/8 | NKT676 5/-
ACI128 8/8 | GET106 NKT677 5/-
AC176¢ /8 10/~ | NKT678 6/-
ACY17 8/8 | GET113 5/- | NKT713 7/8
ACYI8 5/8 GETI14 4/~ NKT?73 8/~
ACY19 6/8 | GETii5 /- | NKT777 8/
ACY20 5/- | GET116 |
ACY21 6/- 15/_|
ACY22 3/8 | GET671 6/ | OAG  4/-
ACY28 4/68 | GET872 6/- | OA7  4/-
ADI140 16/~ | gET874 5/~ | OA10  3/-
ADI49 16/- | GETS75 6/- | 0A47 /-
ADIG1 11/- | GET880 8/-  OA70  2j-
ADI62 11/- | GETS82 5/~ | OA73  2/6
| GETs83 5/- | 0279 2/8

15/- | GrTess 5/- | 0A81 2/
AF102 18/~ | NgTios 6/ | QABS 28
4 88| Ngrigpa- | QABE 4/~

AF116 6/~ | nycqo] gy | OABO  2/6

NKT2125/- | 0495 378
AF118 10/- | NKT213 6/~ 1 94000 373
NKT214 8- | 0x900 4/3
aF125 ¢ | NKT2167/8 | gy91p 776
A¥I26 6/~ | NKT2178/- | 5911 g8
AF127 6/- | NKT218 6/~ | 0AZ200
AF139 12/8 | NKT221 5/6 11/~
AF178 12/8 | NKT222 4/- | QAZ201
AF188 17/8 | NKT223 /- =
NKT224 4/6 | OAZ202 8/8
AFZI1 17/~ | NKT225 3/6 | OAZ203 8/8
NKT226 0AZ204 8/6
10/ | OAZ205 8/6
NKT227 5/6 | OAZ206 8/6

ASY26 ¢€/6
ASY28 6/8

SCR-THYRISTORS

CRS105 1A SOPIV 7/6; CRSIIO
1A 100PIV 7/6; CRSI20 |A 200PIV
12/6; CRSI30 |A 300PIV 15/-;
CRS135 1A 350PivV 16/-; CRSI40
IA 400PIV 17/6; Unijunction 15/-.
CRS305 3A 50PIV 8/6; CRS310 3A
100PiV 10/-; CRS320 3A 200PIV
13/6; CRS330 3A 300PlvV_17/6;
CRS350 3A 350PIV 18/6; CRS340
3A 400PIV 20/-; CR74 7A 400PIV

/-

FIE_LD EFFECT TRANSISTOR
2N3819 !8/-.

Moulded Reed Switch 14/-

Moulded Magnet 5/-
Miniature Neon Lamp 1/3
Mains Panel Neon 3/-

CONTIL CASES 2ISWG steel.
Smart electric blue finish with
white panel—outside dimensions:

755  45/6 16127  98/6
867  47/6 161275 139/6 P.P.
975  47/6 191010 133/~ inc.
1277 53/~ 191010DI87/-

LIGHT SENSITIVE SWITCH |

Kit | ORP12 Photoceli-relay

Transistor-circuit 27/6
Kit 2 As above-——Mains oper-
ation Transformer
rectifier 47/6
Kit 3 As Kit 2+Lens+ Case
Alu. box +Exciter
lamp. Folded beam
operation 99/6
PR Ninct

S.A.E. FOR FULL LIST.
P.P. 2/-in £ I{- min.
OAZ207 9/8 | OC122 15/- | GZ34 10/-
OAZ208 6/6 OC139 7/8 PC8 11/-
042209 /6 OC140 #/6 PpCgs 11/-
0AZ210 6/6 OCl41 12/8  pco7  7/8

0AZ211 6/8 | OC169 5/- | PCCB4 B/
0AZ2)2 6/8 | OCI70 &/~ | PCC8Y 11/-
0AZ213 6/8 | OCI71 €/- | PCC18911/~
0AZ222 96 | 0C200 7/8 | PCF80 7/-
OAZ224 0C201 10/- | PCF86 8/8

10/- | 00202 13/- | pcLa2 7/
OAZ'2251 0C203 10/6 | pCL83 8/8

0, PCL84 7/8
04Z242 4/6 | OC205 1B/ e
PCLBG  8/0

0AZ248 4/8 | OCP71 15/- | pLag /-
OA7247 4/8 | ORP12 "8/8 | pLgy  7/-

0AZ290 5/8 | DAFS1 4/8 =

047291 9/8 | DAFSG 0/8 | Ligs O
0AZ292 9/8 | DF91 3/~ | pr'ay 8/6
0C16 20/~ | DFSG 7= | pign yyq
OC19 78 | DKO1  §/6 | pyny “gig
0C20 15/~ | DK92 8- | hyal g
0C22 10/~ | DK9S /- | pygy &g
OC23 12/6 | DL 5/~ | pyas o
0C24 15/~ | DL84  B/% . pya 973
oczs /8| pLos 7r- TR, 28
0C26 78 | Dyss 64 ypcer 7/e
oC28 12/6 | EBCL /8 | UGCes are
0cgs 15/~ | EBCSI &3 | UORS g8
0C3 12/8 | EBCSO 473 JCMA% /2
0C36 12/6 | EBFB9 8/9 UcLsal 7/3
0C41 6/- | Eccal 4/- | UCLs2 713
S B R & ma 8

- | Eccs
0C44 4/ | ECC85 6/~ | UY85 5/6

0C70  4/- | ECHgq 8/10 | OZIGT 8/-
0C71  3/6 | ECL80 7/- | OF23 10/~
o1z o | BoLs2 o3 | 6LSGC 78
0C73  7/8 | ECL86 g;- GNTUTE ’
0C75 6/~ | EF80 - - e
o | EFes &3 |sveer s

g/4 | ONSGT @/~
6/4 | 25L6GT 6/8
30C15  10/-

5/- | EL41 8/ 30FL1 10/8
OC81D 5/- | EL84 4/ | 30FL1411/-
OC81M b5/~ | EMS4 7/- | 30L13 11/~
0C81DM EY51 7/- | 30P12  §/-

5/- | EY86 6/6 | 30P19 13/-
OCB1Z 9/- | EZ40  7/6 | 30PL1 10/
0C82  6/- | KZ80 5/~ | 30PL13 12/~
0C82D 5/- | EZ81 5/~ | 35L6GT 8/-

ocs3 §/- | EZ90  4/- | 35Z6GT b/6

0Cs4 6/~ | GZ32 10/~ | 50L6GT 6/8
TUNNEL DIODES
Imax IP IP/IV VP

JK9A 10ma | 4 45mv 22/
JKIOA 50ma S5 4 50mv I5/-
JKIOB S50ma S5 4 50mv |I5/-
JKIIA 150ma !5 4 S55mv 12/6
JKI9A 10ma I 6 55mv 22/6
JK20A S0ma 5 6 55mv I7/6
JK2IA 150ma 15 6 S5mv 12/6
AEY!l S0ma 5 7 55mv 19/6
TRANSFORMERS

230v Prim. 6-10-15-18-30v 2A  32/-
230v. Prim. 6-10-18v 1A 22/-

+ P.P. 5/~

EXPLORER KIT AM/FM VHF
RECEIVER

Punched case and panel—2ADT
140 20C71 Transistors—2

holders £2 19 6 P.P. inc.
SINCLAIR
ZI12 int. 12w ampl. and

preamp. buile 89/6
PZ3 trans. mains power

unit built 79/6
Micromatic built 79/6
Micromatic kit 59/6
Micro FM kit £519 6
Stereo 25 preamp. and

control unit built £9 196

P.P. inc.
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HOME

MAGNAVOX 363 DECKS
The very Intest 3 speed nodet—1%, 33, 7} i.p.s*
available with either } track or } track bead-
Features include: pause control; digital counter;
fast forward and rewind; uew 4 pole fully
screened inductlon miotor; interlocking keys.
dize of top plate: 13} X 11 X 5}in. deep below
unmit plate. For 200/".)0 v. A.C. nains, 50 e.p.s.
operation. New unused aund fully uunran(ccd

LASKY’S PRICE ;i £10.10.0
LASKY’S PRICE ik £13.9.6

Carriage and Packing 7/6 extra.
SPECIAL FOR OVERSEAS CUSTOMERS — the uew Magnavox«Collaro 163 Deck for
110/125 v. 50 or 60 c.p.s. mains now available, prices as above. Post to any part
of the world 35/-.

MARTIN RECORD/REPLAY TAPE AMPS.
Latcst models now available fromt stock—for use with the Magnavex 363 Tape Deck
3 track model LASKY'S PRICE £14.19.6 A

Civrriage and
. LASKY'S PRICE £15.19.6 Packing 4/6 extra

Optional extra: Coutrol panel escutcheon to take deek und amplifier controls.
LASKY'S PRICE 12/6. Pustand Packing 2/6.

SPECIAL INTEREST ITEMSI
SPECIAL PURCHASE—UHF/VHF T.V. TUNERS

Well known British makers’ surplus stocks. Now available for the first
titne to the Home Constructor. Adit 2/6 Post ind Packing on each.

VALVE UHF MODEL (iltustrated)
In metal case size 4 X 6 X 1}in. Fully tunable —complcte with ¥CC88
and PCC88 valves. LASKY'S PRICE 29/6. Without valves 12/6

TRANSISTORISED UHF MINIATURE MODEL |
Nhielded metal case only 3%.% 1} X 3in. Yully tunable--complete with
two A} 139 transistors. LASKY S PRICE 39/é

TRANSISTORISED UHF MODEL 2
Metal cage size 3} (plus spindic) X 2§ X 1iin. Fully tunable with slow
motion drive. Comp. with two AF186 transistors and leaus.

LASKY'S PRICE 25/6

TRANSISTORISED VHF TUNER

HSub-miniature turrct type fitted with 12 sets of colls and 3 Mullard AF102 trapsistors
In metal case size 3 X 1} X 2lin. LASKY'S PRICE 37/6

Add 2/6 Post and Packing on each.

MAKERS' SURPLUS TELEVISION IF
AMPLIFIERS

38 Mcfo. Contains a large puwiber of components, 1F
traneformere, resistors, capiacitors, ete., and the follow-
ing valves: 2xPCF80, leBDI LH'!O EFI82 and
EF184. Overall size ll X 33" X 4 deep Tdeat for
servicemen and expel’lmenlers This 1F amp. when
used with the Valve model UHF Tuner (above) provides
a sultable conversion for B.B.C.2. Circuit supplied.

LASKY'S PRICE 29/6 v
SPECIAL PACKAGE OFFER

Free standing table eabinet, size
17} X 9 X 6iin., finished In
tnedjuin Mahogany. Scale marked
21 to 68 (UHF band). Designed
to necept the abave 1F Amplifier
with space for a Valve UHF Tuner,
Cabinet only 27/6 Post 3/6

 track model ...

Special Package Offer 1F Ampliticr,

&%il;c’f'\mer with valves and Table PACKAGE PRICE 59/6 Post 8-
WATER TEMPERATURE THERMOSTATS

British made—orig. for use in bigh quality hi hi:
114°F and 230°F.  Rating 200/250 V.

. range adjustable belween

Hize

For the Finest Value and Service fo

CONSTRUCTORS &

ELECTRONICS ENTHUSIASTS

[ We conudsr our construction pucels to be ths ﬂnen nlue on the home constructor market,
competent to build the set, you may return if as received wlthm 7 days, when the sum pald will be rehmded less postage.

Hon nceipt you !ee! not

CONSTRUCTORS BARGAINS
THE SKYROVER
De Luxe

7 transistor plus 2 diode superbet, ¢ waveband
portable receiver covering the full Mediwin Wave-
bind and Short Waveband 31-94M aml also 4
-separate switched bundapread raoges, 13M., 16M.,
19M. ami 25M., with Hand Spread Tuuing for
accurate Ntation Selection. The coil pack and
tuning heart is fictory assembled, and tested.
sy 4 U2 batteries. b in. Ceraic {Maguet P. M.
HMpeaker, Telescopie aml Ferrite Rod Aerial. Tone
Circult, wood cabinet, size 11} 6] 22 3 jn, covered
with washable matertal, plistic trinn and hundle.
Car acrial socket titted.
Can Post H.P, Terwm: 80/- deposit amd 11 stionthly
be buiit for £8.19. 5~ payments of 12/9, Tatal H.P.P. £10,0.3.
Dlln 2/6 extra: refundet if you purchaee parcel. Al parts avail. sep. Four U2 batt, 3/4
A siiuple additional cireuit provides cover of the 1100/1850M Long Waveband. Al
uumpmwnts with construction data,

Ounly 10/= extra Post Free.

NEW—LASKY'S MINIATURE TRANSISTOR
AMPLIFIER MODULES

Incorporatinug the very latest eircuitry
to provide high sensitivity and good
qnality in conjuuction with extremc small
size il compactncsa.  High qnality
Newmarket transistors used throughout.
All designed to operate on 9v. miniature
battery. Add 1/-on each for post & packing
TYPE LRPC 1. 3 transistor. Input sens.
50 V., output 15¢ mW, ocutput hinp.
400, size2X 1X {in....... PRICE 27/6
TYPE LRPC 2. 5 trausistor. Input sens. 1Im\', mll ;.ut 330

mW, output imp. 150, size 23X 15 X qin.... PRIC 22(6

TYPE LRPC 4. & transistor, Inpnt sens. 150 m\ » oulpul 330 mV, vuiput lmp 150,
BiZe 2§ X 1] 3TN0 oriiieiiiiniaianeisi e ane s smaar e s i s e s bean g b n e eee o PRIC [6
TYPE LRPC 5. 6 transistor. lnnul sens. N\, nut;mt 3W, output imp. 301, size 5

C I SORTAIIN . - omi oo el ... PRICE 59/6

TYPE LRPC 8. Tape reconl/play haek amp. (mr use with self usciilating erase head).
Output 750mW, output imp. 80, Rize 4] X 2X ... . . LASKY'S PRICE 39/6

FULLY ENCAPSULATED MODULES
Npecinl funetion modulcs all one olze 15 X 1 & 1lin. Complete with detailed
funetion and installation instructions. Newd §.A.E. for datla.

TYPE PA~L Public address atop. for nse with e nrlmn, uyut W oor l))n’;iilh nilero-

phoncs. 3 outpat imp. E 30/-
TYPE GR-]l. Cr h kit pm\nlvu feut power to fill 'l\er'\ge Toon.
3R oulput IMp. ..o . PRICE 30/~
TYPE CO-1. Morse c¢ode practive oscillalor . - for use ‘llh morse: key and 30
dpeaker) M e L BT SR ) CE 20/-
TYPE MT-1. Metronome module provides dudible aad vi beat (rnm 30 to 240
beats per minute (for use with 30 speaker or ind. hunp).. . PRICE 22/6
SINCLAIR SUPER MINIATURE KITS
We stock the complete range. Wrile for details of paekage deals,
THE MICRO-6 miniature radio only 1% ¢ 15y 3¢ 1}in. £219 6
THE MICRO-FM. (tuncr/recciver) . £519 6
THE X-20 20 watt P.W.M. amplitier Kit £7.19. 8. l*ull) il £9 18 6
STEREO 25 pre-anip control unit fully built.. £919 6
THE Z-12 12 watt amplificr and pre-amplifier, lull) built i !cn!c«l 24 96
PZ-3 power pack fof Z-12 ..o Y b £319 8
VEROBOARD — High grade laminated board with copyer strips
bonded to it and pierced with holcs.
Boards Accessories
42/1503 3/11  Terminal pins — pkt. of 50 3/-
43/1504 313 8pot face cutler ool .3
45/1507 %2 - 5/8 Pininserting tool . 9/e
46/1508 31 X |1 in...... - 3/11  Post 8d. per item ext
44/1505 33 X 17in. 15/6  Orders of 10/- and over post free.

TRANSISTORS ALL BRAND NEW AND GUARANTEED

GET 81, GET 85, GET 86 2/8; 873A, 874P 3/6; 0C45, OC71, OCBID 4/8; OC 44,
0C 70,  OC 76, OO K1 §/6; paic (10/6); AF 117, OC 200 66; OC 43. OC 43,
OC 731, OC 8213 7/6; OC 201, OC 204 15/-; OC 205, OC 206 19/8; OC28 24/8;
0C 75 8-,

TRANSFILTERS By BRUSH CRYSTAL CO. Available from stock.

2 X1IX1} \n:h 18in. cupillary tube and Gin. bulb. single hale txing 3/16in apindle, TO—O1D 465 kefs. TO—O02D 470 ke/s. -t L ke/s:  9/6 EACH
TO—01D 470 ke/s. TE-—-OlB 465 ke/s. -t 3 kefs.
LASKY S PR' CE 15/' Post 2/- TO—02B 463 kcllu. TF—O1 D 470 ke/s. -t 2 kefs. Post 8d,

207 EDGWARE ROAD, LONDON, W.2 Tel: PAD 3271
118 EDGWARE ROAD, LONDON, W.2 Tel: PAD 9789
33 TOTTENHAM CT. ROAD LONDON W.I Tel: MUS 2605

The above branches open all day Saturday Early closmg Thursday,

Please address all Mail Orders and Correspondence to 3-15 Cavell Street, Tower Hamlets, London, E.I.

LASKY'S FOR SPEEDY

42 TOTTENHAM CT. ROAD, LONDON, W.I Tel: 01-580 2573
152/3 FLEET STREET, LONDON, E.C4 Tel: FLE 2833

Both open all day Thursday. Early closing Saturday.

Tel.v STE 4821/2

MAIL ORDER SERVICE
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FULLY GUARANTEED MH4 5/~ | S11E12 10/- ID8GT 6/~ | 3V4 /9 | GAMS  2/8 | GK8M 88 | 12AU7 5/~ | 50CD6G
MLG 6/- | 8p2 8/8 1E7G 748 4027 35/ , 6AMG 4/~ | gL5G 8/~ | 12AY6 §/8
15/- | Spal 178 | IF2 3/~ | 4D1_ 4/~ | 6AQ5  7/-  RL6GA 76 | 12AX7 6/~ | 50LGGT 8/-
INDIVIDUALLY PACKED 7/~ | SEGL 4/ 1G6GT 8/ | BALTSC 5/- | 6AQIW B/~ | BLIG 4/~ | 12AY7 10/~ | 33 7/8
5/9 | MP210 38 { 1L4 2/8 | 5ALT4G 5/~ | 6AB6  4/- | 6L34 3/~  12BAG 5[8 | 67 8/~
v A L v E S 6~ T4 1218 ILAG 6/ | 5B/251M AS6W 9/ | ALD20 5/9 | 12BE6 7/- | 08 8/—
7- | Tr22  5- wes - 6AS7G 15/~ | gN7 6/~ | 12BH7 7/ | 59 /-
AC/HL 4/8 | EBCal 8/6 | BL37 16/- 5/- | TP26  15/- ILH4 4/~ | 5B/253M 6ATG6  4/- | 8N7G  5/9  12C8 3/~ | 75 58
ACP4 6/~ | EBC80 5/~ EL38 17/8 8i- P13 IN21B 5/ ) /- | 6AUG 6/~ | GP25> 12/~ | 12HG 2/~ | 76 5/~
ACG6PEN 5/- | EBF80 6/8 | EL4l 8/~ 5/- VROY 5/ IN43  4/- | GB/234M G6AX4 8/ | 8Q7G:  5/- | 12J5GT 2/8 | 57 8/8
AL60 5/~ | EBF83 7/8 | EL42 VR105/30 m,o 4~ GBm 17/~ | 6R7 5/6‘12.170’1‘ 8/8 | 78 5/—
ARS 5/- | EBF89 8/ X - 1R4 §i- 8/~ | 68A7  7/- | 12K7GT 2/- | 80 5/8
ARP3 3/~ | EBL31 20/~ | VR150/36 m.. 3/8 2/6 | SATGT 6/6 | 12K8M 10/~ | 81 9/-
ARPI12 2/6 | EC32  4/- ~ | 154 5/= 5/- | 68K7GT 4/~ | 12Q7GT 3/3 | 82 8/-
ARP21 10/- | ECos  12/6 ‘”“ 4/- 1 185 4/8 | T / 5/~ | 88C7 7/~ | 128A7 4/8 84 8/~
ATP4 2/3 | ECi0  4/- 18 a0 8/- [ IT4 3/~ | dUa 48 4/8 | 68C7GT 5/~ | 128C7  4/- | 85A2  8/-
ATP7 56 | EC0 2/- L2s 13/- Y\?"Oﬁ 5/- 2% 5/- | bvad 8- 7/6 | 68F5GT 5/6 | 128G7  3/- | 307A 5/8
AU7 55/~ | ECM1 3/ | - | 7/- | 6SH7  3/6 | 128H7 3/- | 313C 25/~
AZ31  9/- | ECCBl 4/- 9/- | 68J7 &/~ | 12837 5/- 3508 8/-
BeH 15/- | ECCR2  6/- TRANSISTORS (- | 6RJTGT 5/8 | 129K7 3574 70/-
BD78 40/- | ECCB: 6/~ . S 2/- | 8317Y 66 nsn.c'rslo 36848 30/~
BL&S 10/~ | ECCBS 5/8 0CIG 20/~ OCHID 5/- 0C201 12/8 XCi4l 10/- | 2/6 | 6BK7  5/8 | 128R7 5/- [ 393A  27/6
BS4 8/- | ECC85 86 | B 0U22  23/- OCRIM 5§/- OC202 15/~ XCid2 15/- 8/- | 6BLTGT 5/6 | 12Y4 2/- 4464 8/~
BS5 20/~ | ECCO1 4/ 025  9/6 OC2 10/~ 0C203 12/6 XC155 20/ 4/- | 68N?  3/6 | 14L7 /- | 6080  29/-
H884  47/6 | ECC180 9/8 0C43 1216 OCE2DM 5/~ 0C204 17/8 XC154 22/8 3/- | 68Q7GT 6/~ | 1487 18/~ | 6146  25/-
B2134 16/- | ECF80 7,_| OCi4 6/~ o83 5/~ OC206 22/8 "N247 9i8 3/- 6887  2/- | 15D2  6/- | 703A  30/-
CC3L  2/- | ECF82  7/- 5 5/~ ocg3B 5/~ AAZI2 6- 2N412 78 4/6 | SU4GT 9/6 | 20P4  12/6 | 7054 10/~
CF23  10/6 | ECH42 9/- 0Cl22  5/- ACI28 776 2Noog 47y~ 9/~ | 6V6G 5/~ | 21B6 7/~ | T16B  60/-
CL33  9/- | ECHS1 5/- Sl e . 2N 585 1°l°| 19/~ | 6V6GT 7/6 | BLAGT 5/8 | 7174 3)-
CY3l  g/6 | ECHEY s | 9/- OC170 6/~ BCZI1  7/6 oNlnno 20/8 3/~ | 6VGM  B/- | 25¥5  8/- | 124A 15/-
Dl 1/6 | ECL80  8/- 5/~ OC200 10/6 BY38  7/6 2N 1091 28/~ | 8- |6X4  3/6 | 2Z4G &6 757 18/
By g wim ) i o B ERa It m
6 /- | ECL83 10/~ | F/ . GF5GT  6/9 b 803 /
D77 3/3 | ECL8G s;- F/6ots 4/- PL8I  7/- NBLL B aten 3 oXjim ot If.l-‘li(: 4;- 8Y6G /- | 28D7 8/ | go7 8/-
DA30  12/6 | EF36 G/GII'WCIJOOGIB PLE2  6/8 | i e S el 81 8/~ | 6:30L2 8/8 | 30 5/- | 808 8/-
DAFOG 8/~ | EF374 7/~ | FW4300 8/6 PLSS 8/ Nt S, [2CZT T g/ |8F17 - 5/ | 824 5| 30Ci5 10- |83 75
DD41  4/- | EF40  8/- | 1236629/~ PL84  6/8 NBIM 18/~ | 2043 22’5 574 6/6 | 6F8G  6/8 7B7 7/6 | 30C18 11/~ | 815 35)-
DF73  5/- | EF4l  6- | U50/2a 5/~ PL300 13/6 | o 18 8 0hL 4 lewiz 48 | 7C3 101~ | 30K5  8/6 | s20m  50)-
DF91  8/- | EF50 26 | GM4 45/~  PN24A 5/- S8 A | ZCas 3 ey A |GFI3 5| T7C8  7/- | 30FLY 10/6 | A2 15/
DF92 3/~ | EF32  6/- | GZs2 10/- | PTI6  13/- bR 1;— Soob dh- | oaCT 35 |eRs2 g [7CT 8- WOFLI2 19 | 83aA  45/-
DF96 6/ | EF03  4/6 | G734 10/- | PT20/L 7/8 Yo o oK S hAGE  §% lermy s | THT 73| noFLY 6/- | BaA 14/
DH63 5/- | EF35  8/- | HK54 22/8 | PT23M 7/8 ‘.:;: 45 3A4 by GAHG 10/~ | 606G 28 7Q7 7/~ | 30FL14 13/- | 884 10/-
DK9 5/6 | EF71  7/6 | HL2K 2/8 | PX4 13- | i e ar= | ki o 39_ GHGM  1/8 | TV7 §/- | 30L16 15/- | 954 4/6
DL92  4/- | EF72 5/- | HL23 6/- | PX25 1216 | ' B4 STl I o 6J4WA 10/- | 7Y4 8/~ | 30P12 /- | 955 2/6
DL93 4/ | EF73, 5~ | HL23DD 5/- | PY33 88 | LCC8s  6/6 | Z800U 20/ | 4B24  8/- | BAKS 8- | g3 - | 124 4/8 | 30P19 13/ | 936 2/
DL94 5/0 | EF74' 4/~ | HL41  4/- | PY8O  5/8 l(‘:ﬂg" Bl-.llg‘;lb lg/' gggg 53/— gﬂ’é!} gl' 635G~ g~ | D2 2/6 | 30PL1 15/- | 957 54~
DL  7/- | EFS0 5 |MVR2 g PYSL &8 | LOHEL 8- | 048 3 SRS SO | GARE 55; |636 g |opa 3/ | 30PLI3 1 | 038A 4/
DL810 §/- | EF85  4/6 | K3A  30/- | PYs2  5/6 | LOLA 9;_ v 30;_ 3956t 7/ s 6J6W 6/~ | 9D6 8/~ | 35L6GT 7/- | C.R. Tubes
DY86 7/6 | EF86  6/6 | KT32 /- | EY83 8- joonid oo ales 8- | 284 ,,,_ AL W ,,_ 6J7G  5)- | 10F9 9/~ | 33T  17/6 | VCR97 40/~
EBOF 23/~ | EF8Y  5- | KTasC 6/- | PY800 7/ / * - 6JTM 8/ [ 12A6  2/8 | 35W4 5/~ | VCR51750/~
st Pl TR (Letl ) PzL-35 /- 8K6GT 5/8 | 12AH7 5/- | 3623 10/ | VCR617BS55/~
E9CC 10/~ | EF92  2/- | KT63 4/~ | PZ1-75 12/- 7G 2/~ | 12AT6  5/- | 35Z4GT /- | YCR517C60/-
EAG0O 1/~ | EF95  5/- | KT6s 16/~ | QP21 8/~ GK7GT 4/9 | 12AT7 4/- | 35Z5GT @/- [-3¥P7 45/-
EA73  7/- | EF95 5/~ | KT67 25/~ | QP25  5/- 6KBG  3/- | 12ATTWA | 37 4/- | 5CP1 30/~
g:g;:lso glg EF183 g/g llgég 22/ Qé’g%l 5/; LA 4 6KBGT 8/3 5/6 | 38 4/- | 6FP7 12/8
¥ o 5/10
EAF42 s;_ %}l;laso* 7;3 KTW61 473 35.2{,2 g;- 170 GOLDHAWK ROAD, Ww.l12 AMANY OTIIERS 1IN STOCK include Cathode Ray Tubes
B lt|Em o) oee 3 Qi B Ll TR CE R R il ot
-8/ - | KT24 - | RR - - . i
sgcaa g&- gllgg lg;— KTZ63 g!- glﬂ‘z (sif- Open 9-5.30 p.m. Thursday 9-1 p.m. Postage cxtra at coat.

stereophonic reproduc-
tion with great flexibility
and economy.

Designed and developed
by the same team that
produced the brilliant
high fidelity module
(which will also be
making an appearance
of course), you can be
certain at something
special will be heard in
our demonstration room
at the Audio Fair.

Well, for the moment we're keeping it dark, but we’ll whet your appetite
hy tellmg you that it is a superb new Loudspenker containing three
units. This, however is where conventional similarity between it and
other loudspeakers end, as it combines a refreshingly new approach to

What is new
from

Richard Allan
for the

Audio Fair?

SAMSON'S
ELECTRONICS LTD.

9-10 CHAPEL STREET
LONDON, N.W.I
Tel.: PAD 7851 Tel.: AMB 525

AUTO TRANSFORMERS
For 110 v. equipment. Input 240 v,
output | 10v., 3,000 watts. Completely
enclosed ih strong metal case.
Terminal block output. £15, carr.

2,000 watts. Enclosed in case fitted
with two 2-pin American sockets or
terminal blocks. Neon indicator.
Onjoff switch and carrying handle.
£10.19.6, carr. 10/-.

Iso  available. Completely

shrouded, fitted with 2-pin American
Please

sockets, or terminal blocks.
state which type required.

CROUZET GEARED MOTORS
A.C., 4 watts, Overall
size 2} in., Iength of spindle
P. 2/6.

3in. 25/- P.

SMITH’S GEAR MOTORS
| rev. every 24 hours, 24 v. A.C., 50
cycles, 2 watts. Overall size 2 x 1ia. -
length of spindle 3 in. 19/6, P.P.2/-.

S.T.C. SELENIUM RECTIFIERS
Type B84-9-1 w. F.W. bridge. Max.

A.C. input 162 v. D.C. output 140 v.
2} amps., 57/6. P.P. 5/-. Type
B67-9-1 w. I{ amps. output J7/6.
P.P. 5/-. Type D84-4-3 w. Two re-
quired for F.W. Bridge. Max. A.C.
input 72 v. D.C. output 60 v.8 amps.,
50/- per pair. P.P. 5/-

RELAYS
Special Offer of Brand New 3000 Type

Relays. All one price: 7/6 each. f
For further details please contact: e, et led i 18’ g | SMITH'S 4 MINUTE TIMERS
RICHARD ALLAN ° 2 Meavy Makes. 5000 6 CO. 2000Q, | Switch contacts 5 amp. 250 v.
RADIO LIMITED 2 CO., 2 Heavy Makes. A.C., complete with chrome bezel
Bradford Rd., Gomersal, Siemens Miniature Sealed* Relays. | and control knob. Min. operation
Nr. Leeds, Yorks. [ 2 4 4 Size 1§ x 1 x# in. 7000, 4 CO.| time, 30 seconds, max. 4 minutes,
Tel. : Cleckheaton 24423 \Il;lsi:h Base. Brand New 8/6. P.P.| brand new 17/6, p.p. 2/6.

MULTI-TAPPED TRANSFORMERS ‘

MOST TYPES, FULLY
SHROUDED AND TERMINAL
BLOCK CONNECTIONS.
ALL PRIMARIES 220-240 VOLTS
* Denotes Unshrouded Types
TYPE SEC. TAPS AMPS, PRICE CARR.

1A 25.33-40-501 I5 £7 19 6 9/-
IB  25-33-40-50 10 £5 19 -6 7/6
IC 25-33-40-50 6 £4 19 6 7/6
ID 25-33-40-50 3 £2 19 6 6/—
2A  4-16-24-32 12 £5 7 6 7/6
2B 4-16-24.32 8 £4 2 6 7/6
2C  4-16-24-32 4 £2 12 6 6/—
2D 4-16-24.32 2 £1 15 O 5/-
3A* 25-30-35 40 £12 15 0 15/~
3B* 25-30-35 20 £7 19 6 96
3C 25-30-35 10 €510 0 7/6
3D 25-30-35 5 £3 5 0 6/—
3E 25-30-35 2 £2 7 6 4/6
4A*® 12-20-24 30 €915 0 10/

12-20-24 20 £5 19 6 8/6

12-20-24 10 €3 19 6 7/6

12-20-24 5 €215 0 6/-

3-12-18 30 £ 5 0 7/6
5 3-12-18 20 €5 9 6 7(6
5C 3-12-18 10 £ 5 0 6/~
50 3-12-18 5 £2 5 0 5/-
6A 48-56-60 2 £217 6  4]6
6B 48-56-60 | £1 19 6 4/6
7A* 6-12 50 £7 15 0 916
7B 6-12 20 £4 10 O 7/6
7C  6-12 10 €219 6 6/6
7D 6-12 5 €2 2 6 5/-
9A 15-30 14 19 6 4/6
10A 1-15 2 19 6 4/6
1HA 6-3 IS5 £1 17 6 5/6

Note: By using the Intermediate
Taps many other voltages can be
obtained. Example:

Range One 7-8-10-15-17-25-33-40-50 v.
Range Two 4-8-12-16-20-24-32 v.
Range Five 3-6-9-12-15-18 v.
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v¢ MEASURES 117 x 13" %1”
Y BEAUTIFULLY STYLED CASE

v AMAZING POWER, RANGE AND
SENSITIVITY

% NEW CIRCUITRY

Yc TUNES OVER M.W. BAND WITH
BANDSPREAD AND A.G.C.

% CALIBRATED TUNING DIAL
v¢ GUARANTEED 5 YEARS

SIX STAGE TRANSISTOR RECEIVER

Now when you buy your Sinclair Micromatic kit, you see every component
instantly in the new sealed polystyrene kit pack. Never before in the history
of radio has any kit been so elegantly presented. Your Micromatic reaches
you factory fresh and guaranteed. Check for yourself at once that every
component is in place in the specially shaped and fitted case. The Micromatic
does not cost you a penny more bought this way. Such is the appearance
and performance of this brilliant new Sinclair design that you will want to
build and use it immediately. There is no other set in the world as small,
efficient and dependable as this. Reception both of home and overseas
programmes often proves much easier than with larger conventional radios.
In fact, your Micromatic will virtually play anywhere. It is also available
ready built.

TECHNICAL DESCRIPTION

The Sinclair Micromatic is housed in a neat plastic case with aluminium

front panel and spun aluminium calibrated tuning dial.
Speciel Sinchair transistors are used in a six-stage circuit of exceptional
power and sensitivity—two stages of powerful R.F. amplification;

double diode detector; a high gain three stage audio amplifier. A.G.C.

counteracts fading from distant stations. The set is powered by two

Mallory ;ZM.312 Cells from radio shops, Boots Chemists, etc., for

1/7 each. Plugging in the earpicce included switches the set on, withdrawing switches off.
Complete kit in pack with instructions and solder.

@ READY BUILT

The Sinclair Micromatic is also available ready built, tested and guaranteed. 79 6
Complete in presentation case with lightweight earpiece.

FOR MORE BRILLIANT SINCLAIR DESIGNS SEE NEXT TWO PAGES

4
SINCLAIR  RACIONICS LTO., 22 NEWMARKET ROAO, CAMBRIOGE

Telephone 52996 (STD Code OCA3)
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SINGLAIR STEREO 2

THE SINCLAIR STEREO 25 has been designed specially to ensure the
highest possible standards of reproduction when used with two Z.12s or
any other first class stereo power amplifier.
are used in the construction of this superb unit, whilst its appearance
reflects the professional elegance characteristic. of all Sinclair designs
in hi-fi, radio and TV. The front panel of the Stereo 25 is in solid brushed
and polished aluminium with beautifully styled solid aluminium controi
Mounting the unit is simple, and power is conveniently obtain-
able from the Sinclair PZ.3 which can also be used to supply two Z.12s n
to make a complete stereo assembly.
ultimate in domestic listening will find all they want from this com-

With a Micro FM for tuner, they will have an g
instailation to compare favourably with anything costing from four to

knobs.

bination of Sinclair units.

five times as much.

Best possible components

Hi-fi enthusiasts seeking the

Balance

&

DE-LUXE PRE-AMP
CONTROL UNIT

FOR USE WITH ANY GOOD STEREO SYSTEM

Performance figures obtained using
Stereo 25, two Z.12s ond a PZ.3.

M SENSITIVITY for 10 watts
into 1.5 ohms load per channel.
Mic.—2 mV into 50K ohms.
Pick-up—3 mV into 50K ohms.
Radic—20 mV into 4.7K ohms.
FREQUENCY RESPONSE
{Mic. and Radio)—25 c/s- to 30
kefs + 1dB extending to 100

EQUALISATION — Correct
to within & 1dB on RIAA curve
from 50 c/s to 20 kc/s.

ANYONE
AN v
wio |
in

SINGLAIR

MIGRO-FM

COMBINED FM TUNER AND POCKET FM RECEIVER

7 TRANSISTORS.
)
NO-ALIGNING
0
PULSE COUNTING
DISCRIMINATOR
°
A.F.C.

L J
TUNES 88-108 Mc/s

[
SIZE—less than 3" X 13" X 1"
alignment.

portable. A.F.C. “'locks’’

FM superhet using 7 transistors and 2 diodes. The R.F. amplifier
is followed by a self-oscillating mixer and three geages of I.F. ampli-
fication which dispense with |.F. transformers and all problems of
The finat I.LF, amplifier produces a square wave which
is converted to produce the original modulation exactly.
counting discriminator ensures becter audio qualicy.

is for feeding to amplifier or recorder and the other enables the
Micro-FM to be used as an independent self-contained pocket
the programme tuned in.

This unique, luperbly enginsered FM superhet
isthe only set in the world which can be used
both as an FM tuner and an independent FM
pocket receiver just whenever you wish. Prob-
lems of alignment have been completely
sliminated making the Micro-FM ready for
use the moment you have built it. The pulse
counting discriminator ensures best possible
audio quality; sensitivity is such that the tele-
scopic aerial included with the kit assures
lood reception in all but the very poorest re-
ception areas. The Sinclair Micro-FM will give
you all you want in FM reception and the satis-
faction of building aunique design that will save
you pounds.

Complele kit, including
tromnslors, cose, aerial,
earpiece, @tc.
A pulse-
ne output
| | |

FULL SERVICE FACILITIES AVAILABLE TO ALL SINCLAIR CUSTOMERS
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TECHNICALSPECIFICATIONS Il TONE CONTROLS

Treble +12dB to —10dB at 10 kc/s.
Bass + |5dB to —12dB at 100 c/s.
SIZE-—6}in.x2}in.x2lin. overall,
plus knobs.

FINISH — Front panel sect-

ioned in brushed and polished
solid aluminium with sclid atu-
minium knc bs. Black figuring on

B, £0108

BUILT,

TESTED AND

GUARANTEED
“Although a complete
novice to radio | was
able to assemble it
(Micro-FM) without un-
due difficulty thanks to
your clear and lucid in-
structions. | receive all
B.B.C. programmes and
local......very strongly.”
H.T.. Warrington, Lancs.

“The quality of recep-

tion (with Micro-FM)
is 1009%. 1 shall now
purchase your Z.12

amplifier to go with _it.”
N.T.S., Luton, Beds

‘'Y consider your after

sales service is excel-
lent. | wish very much
that other suppliers

treated their customers
in the way youdo. | have
tried out the Micro-FM
with the Z.12 and my
Quad speaker and am
very pleased with the

results.”
H.A., London, N.6

A

4

Sl :IEI SINCLAIR RADIONICS LTD., 22 Newmarket Rd., CAMBRIDGE

Telephone 52996 (STD Code OCA3)
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SINGLAIR Z2.12

COMBINED 12 WATT HIGH-FIDELITY

AMPLIFIER AND PRE-AMP

12 WATTS RM.S. OUTPUT

CONTINUQUS SINE WAVE (24W. PEAK)

8 TRANSISTOR CIRCUIT WITH
CLASS B ULTRALINEAR OUTPUT

IDEAL FOR HI-FI (STEREO OR MONO)
CAR RADIO, ELECTRIC GUITAR, P.A.,
INTERCOM, ETC.

R The amazing adaptability and rugged construc-
’ tion of this very powerful and exceptionally
compact amplifier make it possible to use just
one type of unit with outstanding success in an
unusually wide variety of applications. Eight
special H.F. transistors are used in a highly
orlginal circuit to achieve the characteristics
demanded of any quality amplifier irrespective
of price, yet this Sinclair unit costs well under
£5, including its own integrated pre-amplifier.
The Z.12 accepts radio, microphone and pick-up
inputs.  Detalled instructions for connecting

Z.12s and a Stereo
25 with ease.

79/6

A new Sinclair Set—see page 243

SINCLAIR RADIONICS LTD.
22 Newmarket Road, Cambridge 52996

l Please send items detailed below:

for which I enclose cosh/cheque/money order

TECHNICAL SPECIFICATIONS

B Quiescent current consumption—15mA.

these in mono and stereo are given in the man-
ual supplied with every unit. A number of
different contro! networks are also shown. The
Z.12 will operate efficiently from any supply
between 6 and 20 V. d.c, making it very con-
venient to run the amplifier from a car battery.
Where it is required to run the Z.12 from mains
supply, the PZ.3 is recommended. Those wishing
to have a ready made pre-amp control unit can
feed inputs via the Stereo 25, which, with two
Z.12s will provide the finest stereophonic hi-fi
possible—and the saving in cost is fantastic.

Built, tested and

zuoganfleed.
B Size3in. X 1§in. X 1¢in. kLA
PZ.3MAINS POWER SUPPLY UNIT| g Ciass “B" ultralinear output WihZ12
This specia_l power B RESPONSE 15-50,000 c/s 1 1 dB. manual.
::':fzed""'zu::f:_ B Sultable for 3, 7-5 or 1512 speakers. Two 312
torised circuitry to speakers may be used in paraliel "YOUR'SINC‘L‘;:IHI‘RP?.(::R:::J’_‘E.E‘
N v o ® no
:ﬁhleve ;xceptu::- B INPUT—2mV into 2k(2 whynnu ;ou receive youry.purchne
i Fripgla 8 B OUTPUT—12watts RM.S. continuous sinewave  from ws. your money will be re-
barely measurable (24 w. peak); 15 watts music power (30 w. peak) question.
0.05 v. The PZ.3 : f :
wil pow"‘ A B Signal to noise ratio better than 60dB. Fiyod|Frare et akeatlihiR AN Elacd

mention PE.467 when writing your order

To: SINCLAIR RADIONICS LTD., 22 NEWMARKET ROAD, CAMBRIDGE

ADDRESS..

| Y, Poives. ..PE.467|
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COMPARE THESE PRICES

ELECTROLYTIC CONDENSERS

64uf. .25V, Suf. .. 6V. 30uf. ..IOV. 750ul. .. 18V,
125uf.  ..2'5V. 20uf. .. 6V. 3uf. ..12V. 2:5uf. .28V,
640uf. ‘2'5V. 25uf. .. 6V. 4uf. . .12V, 3uf. D25V
0:25uf. .. 3V. 30uf. .. 6V 25uf. .12V, 4uf. .28V,
2uf. .. 3V. 50uf. 6V 200uf. ..12V. 10uf. .. 25V,
40uf, .. 3v. 2-5uf. ..16V. 250uf. ..25V.
4uf. .. 4V. 64uf. .16V, 12-Suf .. 40V,
500uf. .. 4V. 200uf. ..16V. 3:2uf. . 64V,
All at I{ each 9/- per dozen or mixed packet (our selectnon) 20 for 10/-.
150uf., 25V.; 400uf., 25V., 5,000uf., 12V., 4/- e

2/6 each,
100['00 175V 100/200 275V.: 125/300/50, 275V b 5[- ezch, 3 for 10/-,

PAPER CONDENSERS. SPECIAL CLEARANCE!
0-35uf., 150V.; 0-02uf., 350V.; A.C.0-25uf, 350V.; 0-5uf., 350V.; 0-Suf., 500 V.;
ALL at 15/- per 100.

Mixed packet containing 0-0001uf., 200V. to 0-5uf., 500V,
Very useful for service work! 50 condensers for 10/-.

RESISTORS

+ watt, well assorted values, 10/- per 100, 55/- per 1,000,
watt to 3 watt, well assorted values. IO[- per 100, 55[- per 1,000,
O CLEAR: 10 Meg. 1/6th watt resistors—to clear £1 per 1,000,

TRANSISTORS

Untested mixed, 50 for 10/-,
NPN Switching :rznsnsmrs, Min. 200 m/cs. 6 for 10/,
PNP Switching transistors; Min. 200 m/es. 6 for 10/-.

G. F. MILWARD

17 PEEL CLOSE, DRAYTON BASSETT, NR. TAMWORTH, STAFFS.

TAMWORTH 2321

Due to recent heavy increase in parcel rates, please include part postage cost.

DIODES

Suitable for keying electronic organs, 20 for 10/-,

BY100 type rectifiers, ]0[- per dozen.

ORPI2 light cells, 9/- e

TRANSISTOR BATTERY ELIHlNATOR—same size as PP9, 30/-,

BATTERY CHARGERS with meter, 4 amp, 6 or 12 V, 55/-,

LAPEL MICROPHONES, crystal or magnetic, 10/~ each.

MINIATURE EARPIECES, complete with plug and lead, 5/- each.

SIGNAL INJECTOR, parts and circuit to make, 10/- each.

SIGNAL TRACER, parts and circuit to make, 10/~ sach,

MOTOR CAR REV, COUNTER, parts and circuit to make, 10/- each.

PORTABLE RADIOS, complete with leather case, earpiece, etc.,
guaranteed, 79/6 complete.

ACOS PICK-UP HEADS, Mono, 10/-, Stereo, 12/6, Diamond, 17/6.

SAPPHIRE STYLI, TCELP GCaLP: GCBLP; BF40LP; GP67LP TCB Stereo
LP;: Studio OLP GP37; GP59: ALL AT 3/6 each,

POTENTIOMETERS—PRE-SET, 100 ohm to 680 K. ohm, 12 tor 10/~

MAGNETIC RECORDING TAPE, BRITISH MADE, FULLY GUARA

PPs, £1,

fully

{mixed)
TEED

STANDARD PLAY

3in., 150 ft., 3/6; Sin., 600 ft., 10/6; 53in.. 900 ft, 13/6; 7in., 1,200 k., 16/3.
LONG PLAY
Jin., 225 ft., 4/-3 5in., 900 ft., 12/9; 5%in., 1,200 fr., 15/9; 7Zin., 1,800 ft,, 21/6.

DOUBLE PLAY
3in., 400 ft., 6/6; 5in., 1,200 fe., 20/-; 53in., 1,800 ft., 28/-; 7in., 2,400 fr. 34/-,
24in, 300 ft., 6/9.

TRIPLE PLAY, POLYESTER

3in., 600 fr., 12/6; 4in., 900 ft., 16/6,

WELLER INSTANT HEAT SOLDERING KIT, 72/6 complete.

WELLER DUAL-HEAT SOLDERING GUN, only 576 complete.

PISTOL GRIP SOLDERING IRON ONLY, IOI-. .

PHILIPS/STELLA/COSSOR remote control unit, value 3 gns., our price, 10/-,

RUMBLE AND SCRATCH FILTER, parts and circolt to make, 30/~

TRANSISTORS, COMPONENTS AND CIRCUIT to convert Ima. mater to
0 to 10 Meg. ohmmeter, 10/-,

POST ONLY

the Wyndsor Vanguard ...
the most versatile
recorder at ils price’
ofiering so many
ouistanding features . . .

® 4track-3 speeds
—7 in. spools

® Push button controls

® Recording meter and

® Separate Record i
Playback indicator

and replay amp-

et @ Straight through amp-

® Double play lifier facility
® Sound-on. @ Bass, treble, volume
Sound and record gain cone
trol
® Detachable lid o=
ficted 8% speaker 43 ©® Many other features

® Tape Monicor-

ing facilicy
* All British
and full value
for money at
only 59 gns.
inc.1800 ft. LP
tape and Tape
manual. (less
mike).

Before you buy £
an ordinary
tape recorder
write for full
detalis of the
Yanguard and
other models.

WYNDSOR RECORDING CO. LTD. (Dept. PE3)
Wyndsor Works, Bellevue Road, Friern Barnet, London, N.11. ENT. 2226
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For qulck easy fau}ltless soldering

THE QUtENS awanD
10 InpUSTAY 1886

Easy to use and economical. Contammg 5
cores of non-corrosive flux, instantly
cleaning heavily oxidised surfaces. No extra
flux required. Ersin Multicore Savbit Alloy
reduces wear of copper soldering iron bits.

SIZE5 | 4 NEW SIZE 15

HANDY SOLDER I E 21 ft coil of 60/40

DISPENSER R T
: £ a dispenser. Idea

C"_:“:’g‘s 12fuof Y forsmallcompon-

‘E:OI' S.w.g. [ ents, transistors,

rsin Multicore S diodes. etc.
Savbit Alloy. Quick | (: "~3)- each

and easy to use.

SIZE 12 BIB MODEL 8
ldeal for home WIRE STRIPPER
constructors. AND CUTTER

Contains 102 ft.
of 18 s.w.g. Ersin
Multicore Savbit
Alloy on-a plastic
reel, 15/- each
{Also available

in other sizes)

Strips insulation
without nicking
the wire. cuts
wire and splits
plastic twin flex.
Plastic cushioned
handles. 8/6 each

From Electrical or Hardware shops. If unobtainable write to :
MULTICORE SOLDERS LTD., Hemel Hempstead, Herts. yoq g
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See the HEATHKIT EXHIBITION (Concurrent with the Audio Fair)
at the GRAND HOTEL, SOUTHAMPTON ROW, LONDON. Admission Free
March 30th—April 2nd. Il am.-9 pm. (Sunday 8 p.m.). The latest models will be on view

Treat yourself to superb LW, MW entertainment with the
High-Performance Car Radio Kit, CR-I

Complete your motoring pleasure with this small, compact, high-performance car radio.
It can be fitted to any make of car having 12 volt positive or negative earth system.
Tastefully styled in neutral grey with matching black knobs and chrome trim to har-
monise with any car colour scheme.

Features include: Six-transistor, 2-diode circuit. Completely pre-assembled and aligned tuning
- unit. High sensitivity, combined with wide range automatic gain control (AGC), minimises fading
""" under weak reception conditions. Easy-tune dial. Push button Long, Medium and Tone selection.

The car radio is available for your convenience, in two separate units; RF Amplifier Kit CR-IT
£1 . 13 . 6incl. P.T., IF/AF Amplifier Kit CR-IA £11 . 3 . é.

TOTAL PRICE KIT (excluding Loudspeaker) £12 . 17 . 0 incl. P.T.
8*% 5" Loudspeaker Pt. No. 401-505 £1 . 16 . I incl. P.T.

The Transistor Amplifier you have been looking for!

Low-cost Stereo Amplifier Kit, TS-23
Breaks the price barrier in quality
Transistor Amplifier cost

Incorporates all the essential features for good quality reproduction
from gramophone records, radio and other sources.

Its many features include: 3 watts rms (150) each channel. Good frequency
response for outstanding fidelity. Compact slim-line styling. Ganged BASS,
TREBLE and VOL, controls, é-position SELECTOR switch for programme
sources. Attractive perspex two-tone front panel, 16 transistor, 4 diode
circuit. Handsome fully-finished walnut.veneered cabinet. Outputs for 8 or
15 ohm loudspeakers. Printed circuit boards. For free-standing or cabinet mounting.
Size 3]" % 13" X 8" deep.

PRICES: Amplifier Kit £17 . 15 . 0 Walnut Veneered Cabinet
Amplifier Kit and Cabinet £18 . 19 . 0 separate £2 . 0. 0

Hi-Fi performance from a “Mini” | A 3" Service Oscilloscope Kit with outstanding
Speaker Kit features. Model OS-2 —

with the

The attractively styled OS-2 is a compact, lightweight,

«AVON?” portable oscilloscope that fulfills many of the general re-
quirements in Laboratories, Service Departments and

BOOKSHELF Educational Training. It is id'eal for use in production line
EAKE testing where otherwise expensive equipment would be
SP R tied up on ordinary routine tests. The bandwidth of the
SYSTEM OS$-2 is from 2 c/s-3 Mc/s:+ 3dB, this *scope can therefore be used

in applications ra'nging through audio, ultrasonic and radio fre-
quencies. The time base operates from 20 ¢/s to 200 kc/s in four

The challenge to our acoustic engineers was to design a ranges. Size 5"X 73X 12° deep. Weight 92 Ib.

speaker occupying the minimum space consistent with

ﬁr.st‘t':lass rep'l:oduction. The resuits of our efforts was Kit £23 . 18 . 0. Assembled £31 . 18 . 0
this “AVON ** compact unit of exceptional quality. Optional extra L/Cap Probe Kit, PK-1 Kit £3 . 12, 6

Features: Two special speakers 61" BASS, 3}" HF unit and
crossover network. - Good frequency response. Beautiful
fulllly-ﬁnlshed walnut veneered cabinet, size only 73X 1317 |
81" deep. Many other models in wide range.

Supplied in two units. Can be built for a total price. Prices quoted are Mail Order, Retall Prices in general 5%, extra.
Kit £93 . 16 . 0 incl. P.T. Full specification sheets of any model available upon request.

r — - — - — — HEATHKIT — —

To:—
FRE E | DAYSTROM LTD,, Dept. P.E4 l

BR'TA'N’S LARGEST FREE GLOUCESTER, ENGLAND. Tel.: Glos. 20217

ELECTRONIC KIT CATALOGUE | D Please send me MOodel(s) .........mmcmiiisnsimicinis |
GET YOUR LATEST COPY NOW — > I for which | enclose £ s. d. post paid |

WHEN IN LONDON visit our | D Please send me FREE British Heathkit Catalogue

HEATHKIT CENTRE " NAME....... T
233 Tottenham Court Road, W.I
Tel.: MUSEUM 7349 2 l ADDRESS ... l

See a full range of British models and a selection |
of American Heathkit models P.E4
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PEAK SOUND

From stockists every-
where. In case of
difficulty, direct from
Peak Sound.

Think what it means to be able to
have just ONE printed circuit to the
design you want and you will see
immediately just how wonderfully
CIR-KIT more than fills that long
felt need. CIR-KIT is quick—you
simply lay. the seif-adhesive copper
strip -on the board, drill holes for
mounting the components and you
are ready to solder them in at once.
CIR-KIT is clean — there are no
chemicals, acids or etching processes
involved. CIR-KIT is adaptable—
you can amend a circuit again and

PEAK SOUND “

ARROW)

again quickly and easily.
experimenters, this. CIR-KIT

economical — No. 3 Kit contains

enough material to make up about
circuits and components may

and approx.
copper strip.

is

10
be

closely mounted if desired. You can

also repair damaged

conventional

printed circuits; you can experiment
quickly and cheaply. Infact, CIR-KIT

is the most revolutionary advance in
circuit techniques since the printed

circuit itself was invented and

already widely used by many of the
most famous houses in electronics.

10 ASHER DRIVE, MILL RIDE, ASCOT, BERKS.

LTD.

is

3 contains 12in.

PEAK SOUND SA. 8-8 Kit
complete with

PEAK SOUND7 7OWER PACK

makes better
circuits quicker
and cheaper

% INSTANTLY APPLICABLE,
% NO CHEMICALS, NO ETCHING, NO HEAT
% AS USED IN LABORATORIES, INDUSTRY, ETC.

CIR-KIT KIT No.
mounting board, 4in. x éin. CIR-KIT adhesive
copper sheet for land areas and special shapes
15f¢. of §in. CIR-KIT adhesive

The heat-resistant adhesive
used will last indefinitely with normal use.
With instructions.

ldeal for

INSTANTLY ADAPTABLE

x éin.

15/-

“Cir-Kit” shows the way to
economical hi-fi stereo

PEAK SOUND combined
16 watt stereo amplifier and
pre-amp for only £12.19.6 is
made possible entirely doe
to using ‘' Cir-Kit’'. 14
matched transistors are
used in this superb hi-fi kit
for crystal and ceramic pick-
ups. Over 16 watts ovtput
into two S-ohm speakers in
stereo. Band 150 speakers
may "be used. This Peak
Sound Kit is complete down

instructions

5/ to last piece of wire.

Phone:
WINKFIELD ROW
(OEH47)

Distributors to the Radio Trade. T.S.L, 63 GOLDHAWK ROAD, W.I2. (01-603 2581) 3217
The safest, quick and hand
VALVE MAIL ORDER
e sa es ’ qu": an a y R s T 144-146 WELLFIELD ROAD, S.W.16
- ea¥. 8 e+ 25-HOUR EXPRESS SERVICE
connector tor electrica AC/THIIS/S | ECBI 9/ | KTSC 6 | PX5 18/6 | 384 49 708 6/
AC/VP112/8 | ECC81 3/9 | KTa8 22/6 | PY3l 6/6 | 3v4 59 |(7H7  §/-
5 (5&7pin) |ECCB2 4/9 | KTl 17/6 ' PY32 8/6 4THA 17/8 | 7R? - 19/6
a llances AC/VP215/- | ECC83 5/9 | KT68 20/- | PY33  8/6 | 5R4GY 8/9 787  1%/9
ACZ/PEN | ECC84 5/8 | KTS1(7C5) |Pyso 4/9 5USG 4/~ | 7Y4  7/8
15/6 | ECC804 9/9 10/- | PYS1  6/- | 5V4@  5/- | 101 9/
AZ31 7/9 | ECF80 7/- | KT88 27/8 | PYS2  5/8 | 5Y3GT 5/- 10F9 99
B36 11/- | ECFS2 7/- | KTW6l 4/3 PYS3 6/~ | 524G 8- | 10L1 10/-
MAINS €l 12/6 | ECH21 18/- | KTW62 5/- | R10  15/8 | 5Z4GT 10/- | 10P14 15/-
C1C  12/8 | ECH35 11/- | MHL4 8/- | R16 156 | 6/30L2 11/3  11E3 27/8
CBL1 12/6 | ECHA2 9/- | MKT4 10/- | R19- 7/ | 6A7_ 15/- | 12ATE 4/6
CBL3) 15/- | ECHS1 5/3 | ML4 17/6 | S130 25/~ | 6AC?  3/- | 12AT? 3/9
CCH35 21/- | ECHS3 7/- | MS'P) SI30P 25/- | 6AK5 4,6 | 12BA6  6/-
CL4  12/6 | ECLSD 6/8 10/- | SPA1  1/6 | 6AKS 6/8 | 12BES 5/3
: L M — CL33 12/6 | ECLS2 6/6 |MUl2 4/- | SP61  1/- | 6AL5 3/- | 12E1 19/8
Measuring only Sin. x c¥ic 1g/e | ECLss 810 | N7 ;o;‘ 4 ;;- 8AQS  sis 1zTIGT 7
. 3 DAC32 7/ 20/- | N78 15/~ | Ulo - | 6B of- | 1267GT 3/-
3in. x Idin. che MAINS DAF91 3/3 | EF38 3/- | N328 6/ | U24 24/~ | 6B8G 2/~ | 12K8GT /-
KEYNECTOR is made of DAF92 7/- | EF37A 7/8 [ DA2 5/3 | U25 m/a}am\s 4/6 | 12Q7GT 3/-
| DAF96 6/- | EF39 6/~ | OB2 .6/- | U28 10/6 | 6BE6  4/6 | 12SL7GT 5/-
e 1 Do be|Ers o |Owe 87| W@ 1a-|omat ‘35“1{‘?7’ H
; - | om - - | 6BQ7A 7/- | 14 18/-
formaldehyde. Desienes DF96  6/- | EF80  5/- | OM10 12/8 | U3?  15/6 | 6BR7 106 | 19AQ5 7/6
in modern style and gggf ;};9 EF86 6/ P:%CS al— u% g{ﬂ ngB gg 192?0619;8
. - | EFsy 58 0 6/9 | D30 /- | BBW7 8! 15/~
manufactured in actrac- DK9¢ 8/- (EFSl  3/3 | PC88 9/~ | U404  6/- | 6C4 2/9 | 20P1  10/-
tive two-tone colour. The DKo8 6/6 | EF183 6/6 | PC88  9/- | USOL 18/6 | 6CD6G 22/6 | 20P3  17/-
s DL33 6/6 | EL32 3/- | PCCS4 5/6 | UABCSO 5/6 | 6D6 29 | 20P4 17/
it imiotor the nemd o i snd rovegn puercs apled or | (B | EEE 8| SR SR e 47 e it
i A g i ritish an oreign Patents applie or = L 68 | PCC189 10/- C: 1/- | 6F14 2 4GT
e fae, Gl GEDS WG £ Dot 5/ | BL38 10/ | BOVRS 10/0 | UGLEs 8/9 | 818 o/ | 25250 7/-
lead of any electrical instru- ® cl Bavedl lead DM?0 5/~ | EL38 18/6 | PCF80 6/8 | UF89  6/- | 6F18 6/8 | 278U 20/-
e : | amp bared lea DW4-350 | EL4l  8/6 | PCF82 6/- | UL4l  8/9 | 6F23 11/~ | 30FL1 13/8
mentor appliance with a plug. from appliance under 8/- | EL83  8/- | PCF84 8/-'| UL44 20/ | 86FGE 30FL12 13/8
| key. DYSS 6/6 | EL88  7/6 | PCF86 8/- | UL84 6/~ | 8H6G/GTI/3 | 30FL14 12/8
o et blknfieud dive cws ® DYs7 7/9 | ELLS0 20/- | PCL82 7/- | GUS 13/6 | 6JSM  6/8 | 30L1  5/8
i B iy ESSC0 1/o | EMS 7| BLB 7| DYAL a5 | SKag B | 30B4 A%/
5 ening fuse housin - | EM84 /- | PCL84 7/3 /- | 30 -
be connected in parallel s of vRawer is ES1H 16/6 | EM87 7/- | PCL85 8/8 | UYS5  5/- | 6Ke5 20/- | 30Plg 10/-
and used simultaneously. In ey E180CC 8/- | EYS1  ?7/- | PENA4 20/- | YMP4G 17/~ | 6LI 8/8 | 30P19 14/-
yeE EIS0F 16/~ | EYS8  6/6 | PENB4 20/- | YO111 8/~ | 6L8G  7/- | 30PL14 14/~
the workshop, the MAINS 3 3 g;g;gg ﬁ’- gg; 2{3 ;EN‘L‘)DDSI- vg]lgohlgfghuf ;lslgggs‘m‘ i/g
; in- - EN45 YUL20A12/8 | 8N7GT 6/9 %
KEYNECTOR will prove in Neon safety lamp EABCSO 5/9 ' EZ40  7/- 11/- | YOS08 30/- | 6P28 10/~ | 35Z4GT 3/9
valuable to the experimenter glows when power is EAF42 7/6 | EZ4l 8/-| PEN4S3DD | w81  5/- | 6Q7@ 5/6 | 50C5  5/9
il i applled. EBS1 3/~ | EZBO  5/- 10/- | W149 7/~ | 8SA7  7/- | 50CD6G 32/6
y/man® EBC33 6/- | EZ81 &/ | PL33 8/ | X78 26/~ | 8SH7  2/8 | SOL6GT 6/-
Ealhir. . EBCAl 8/3 | EZS0 3/6 | PL38  9/- | X79  41/- | 8SL7GT 4/9 | 53KU 12/8
Duo-Green Close fuse housing to EBC81 6/3|{GZ30 8/6 [PL38 15/~ | X81 18/8 | 6SN7GT 4/- | 80 5/-
32/6 supply power to EBCS0O 3/8|G2a® 9/6 | PL8L  6/6 | Z88  17/6 | BUGT 10/ | 85A2  8/6
Rating : . keys EBFS0 6/6 | GZ34 10/- | PL82 /6 | IR5  5/- | 6V6G  3/8 | 90AG 52/8
13 amp. inc. p. & p. c EBF88 6/6 (H63 5/~ | PL83  6/- | 154 5/- | 6X4 38 | B0AV 52/8
EBLh1 1o | Homiob oo | BLodo 1us fhes 1210 | Jme 11° | ey tave
/6 | /- 8 | 2B26 ] ~ | 90C 1
CYBERNAUT CONTROLS LTD. (Ref. P.E.2) EBL31 27/ | IW4-350 5/~ | PX4  18/6 | 2034 /6 | 7B7  7/- | 188BT 30/
28-30 Rivington St., London, E.C.2. Tel.: 01-739 2763 S.AE. for lisc of 4,000 types. Postage 6d. per valve.
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IIAIIIIJ Hi-H « COMPONENTS o TEST EQUIPMENT

ALL ITEMS SENT POST FREE

CP.110 |1- PIECE CHASSIS

PUNCH §

Top gmde machlned steel. Contains 7,
1", 17 and 1}* punches, complete

wlth gripper and accessories In carrying

ol £3.12.6

ALL TRANSISTOR MONO &
STEREO PRE AMPLIFIERS
Provide extra stage of amplification for
use with magnetic cartridges, tape and
micraphone inpute. Both models feature
wide band pass range, 20-20,000 cps.
PRE 301 MONO £

PRE 302 STEREO

EAGLE FMT41. FM TUNER
Bub-miniature 6 transistor 3 diode F. M.
Tuner. Covers 88-108 Mc. Operates
from 9-volt battery, micro miniature
circuft giving brilliant FM recepti

AIWA..TP. 712 2-SPEED 5° REEL
MAINS AND BATTERY
TAPE RECORDER

Loaded with features hitherto only found in
more expensive tape recorders : AVC syatem
adjusts recording volume level. TWO-WAY
OPERATION : AC mainsor batteries. TWO
HOURS OF RECORDING TIME: using
1.5 mil 600 ft6. REMOTE CONTROL:
TONE CONTROL: LEVEL METER:
indicates recording and battery levels. Other
features include 1§ and 3% ips speeds, smooth
operating push-button keyboard, input for
radio, record player, TV, etc., socket for an
external speaker. Complete with Dynamic
microphone, earphone, 5 600° tape, 5° empty
reel, batteries and AC lead, 26|

Skze : 12}° X 103° X 31", 7 gns.

EAGLE PRODUCTS.

MAGNETIC STEREO CARTRIDGES

As reviewed in Hi-Fi News, Sept. 1966.

M1007G. GOLD M1007F. SILVER

Response:20-20,000cps  Response:20-18,000cpa

Qutput: 5MV at IKc/ OutPut: 10MV at IKc/
b cm/Sec. bSem/Sec.

Stylns: 0.5 Mildiamond  Stylus:0.7 Mildiamond

Tracking Pressure Tracking Pressure
1-2.5 grams. 2-4 gramas.

£6.12.6 £5.14.6

Both feature singulariy smooth reproducti

and incisive separation of stereo channels

EAGLE SAI00. I0W INTEGRATED STEREO AMPLIFIER

A compact,

versatile integrated

unlt for monaural or stereophonic

reproduction from
tape recorder and tumer. Power
output 3 watte per channel. Fre-
quency response 40-20,000 c.p.s.

Ready to use, simply connect to your Hi-
Fiamplifier. Inetructionssupplied.

EAGLE AFMI00. AM-FM TUNER

record player,

8.0.0

Combines a host of advanced featurea that easily make it the finest AM-FM tunerinits
clags. A tuned RF stage on FM, AFC circuit and a heavy fiywheel giving emooth but

effortless tuning, built in AM Ferrite aerial, FM.88-108Mc.

AM 535-1605 K/a.

£29.0.0

MS80, 20W ROSEWOOD SPEAKER
SYSTEM

TT.144. Dynamic
Transistor Tester
Tests in-circuit or
out of circuit. Iden-
tifies PNP and NPN
types. Indicates
electrode open cir-
cuits, short circuits
and current drain.
Complete with ip-
structions. £4.10.0
TT.145, De luxe
Transistor Diode
Tester.  £9.7.6

KY.102 SEMI-AUTOMATIC

BUG .KEY

7 adjustments for speed and comfort.
Key adjustment for tension, swing,
8peed, etc.  Precision, tooled anti rust,
nickel-plated, bruss and stainless steel
operating parts. Variable speed capable
of 5 to approx. 60 wpin. Complete with

S e A

RF. 40 RF
FIELD
INDICATOR

. Broad tun-

ing covers

2 1250 Mc/s

= in five cali-
—_————sd brated
bands. Can also be used as frequency
checker. Detects undesired radiation
or spurious frequenciea. RF js measured

on ien j;ccumlc 200 A panel £4. l 0.0

The perfect answer for the music lover who wanta full range
:delity ln"a compact aystl«:rl:l- Fc::tures an Sin. ‘(“l:) mntge

igh compliance speaker with nn output capacity of 20 watts
HEADPHONE SUEUUEL] L2 m\xm. Frequency respobse: 30-20,000 ¢.p.s. Resonant
A junction box for connecting stereo frequency: 30-40 c.p.s. Sensitivity: 97 dbjw. Flux
headphones to a gtereo or monaural density: Over 12,000. Impedance: 16 ohm. Size l4jin,
system. Separate controls for each high » 104, in. wide < 8in, deep. £|4 |4 0

channel. Onjoff switch. Stereo sockets

allow two sets of headphones to be As well as thls beautifully designed speaker there are two g

ueed. With instructions and 20 tt. of other modela M865. 10 watts RMS at £12.12.0 and M840 factory.

5 conductor cnble. 5 watts RMS £8.10.0, DP303. DOOR PHONE
All tbree speakers arc finished in magnificent rosewood and " INTER'COM o

WI-2. TRANSISTORISED
WIRELESS INTERCOM
No wircs, no installation needed,
simply plug them into AC power
point and talk. Units have press-
to-talk lock switch and on-off volume
control. Ideal Intercom or Baby Alarm
for home, office, £| 4 2 Com-
plete.

REMOTE CONTROL STEREO

the entire cabinet filled with acoustic damping material.
@ i . Ultra sensitive transistorized int

deslgned 8o that you may answer
EEK28. 28

PROJECT CONSTRUCTIONAL KIT

This advanced educational kit is excel-
lent for beginners as well as the miore
advanced experimenter. Not even a
soldering iron is needed. Complete with
60-page  booklet giving full details
of suggested circnits,

LASP. AU ELIMINATOR

with a double woun step down transfor-

mer to operate 9v Radios,

etc., from AC Mains. 0.
SPECIAL OFFER!
GOOSENECK
PENCIL TYPE
DYNAMIC
MICROPHONE
Imp.: 50K ohm. Ouiput
—52db. Reaponse 40—
13,500 c.p.s. With base
with on/o" switch, stand
adaptor and cable.
USUAL PRICE 4 GNS.
SPECIL OFFER PRICE 58/6.

SA. 80N, 8-WATT INTEGRATED
STEREO AMPLIFIER

Recognised as the leading low price stereo
amplifier. 4 watts per channel. Inputs
for Pick-up(100mV)and Tuner (100mV).
Frequency response 50-15,000 cps
200/250v. AC. BStyled in Grey and

Silver with metal knohs. £| 2 0 0

AIWA. P.172 3-SPEED 3-BAND
MAINS AND BATTERY RADIO-
RECORD PLAYER

Plays all records, 334, 45 and 78 r.p.m., plus
built-in LW/MW/FM radio. Allin, & smartly
designed portable, offering the best of both
worlds: battery or AC mains operation. Large
oval speaker gives exciting reproduction of
your records and favourite racio stations any-
where and everywhere you go. 13-transistor
circult produces big power output. Complete
with earphone, batteries, AC lead, carrying
handle and 33} rpin test record. Size: 1037

ESRLE rai 29 gns.

FOR FULL DETAILS OF THESE AND MANY OTHER ITEMS S8END FOR FREE
COMPREHENSIVE CATALOGUE, EAGLE NEWS AND ORDER FORM. ALL ITEMS
AVAILABLE POST FREE AND COVERED BY 12 MONTHS' GUARANTEE.

CALLERS WELCOME AT OUR HI-FI SHOWROOM

the door from within for greater
convenience and safety.
£4 I 2 Other intercoms

. available.

MCK.2. MORSE CODE KIT

Two station morse code kit supplied
with instructions, 50ft. of connection

vi d d
B o 820

WIRELESS MICROPHONES

WM909 {as illustrated) Pocket FM
Wireless transmitier
complete with tie-pin
microphone. Transmits
clearly up to 100 yds.
and is fully tunable
over the entire FM
band. 8imply used with
an FM radio or tumer.

4.0.0

Also available WM808
Professional stick type
FM  Wireless Micro~

£21.0.0

RELDA RADIO LTD. % it o, Wi o
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THE
AMPLIFIER
FOR
CERAMIC
PICKUPS

222 STEREO AMPLIFIER

There are a number of ceramic pickups capable of
giving excellent results with a good amplifier.

Our 222 was expressly designed for these pickups.
It has all the facilities you look for in a high fidelity
amplifier and a choice of ' matching FM and AM-FM
tuners.

For'those who wish to use a magnetic pickup there
is the 221 amplifier, which has other additional
facifities.

221 STEREO AMPLIFIER £35100
222 STEREO AMPLIFIER £28 150
223 AM-FM TUNER £31 90
224 FM TUNER £25 23
OPTIONAL CASE, teak and vinyl hide

as illustrated. All models £3100
M5 STEREO RADIO DECODER £14100

For full details and technical specifications of all
models, plus list of stockists, post coupon or write
mentioning 4PE67.

ARMSTRONG AUDIO LIMITED
WARLTERS ROAD, LONDON, N.7

Telephone: NORTH 3213

.

RADIOGRAM CABINETS 19 Gns.

An elegant Stereogram Cabinet
in modern Veneered Mahogany
and Cloth covered Front Panel
BLACK LEATHERETTE SIDE PANELS
Dimensions : 52 x 174 x 12
Speaker positions for Twini0” x 5"

Speakers
OTHER MODELS—SEND FOR LIST

TWO-YEAR GUARANTEE

EX-RENTAL TELEVISIONS
% Tube
%* Valves
% Components

Channels for all areas
Insured Carriage 30/-

17 in. £11.10.0

3 star Guarantee

FREE ILLUSTRATED LIST
Slim line models
17 — 197 — 21”7 — 23~

A wide range of sizes, models and
prices.

Demonstrations daily

J'RANS.ISTOR. CASES T.V.
PG e o e: . TURRET
TRANSISTOR CASES EUNERS

19/6. Cloth covered, many 26,

colours, Size 947X 64° % 34°

- P. & P. 3/6. Similar cases New Less
in plastic 7/6. Valves,
RECORD PLAYER CABINETS 49/6,¢" Slim Models
Latest designed covered cabinets. Takes any\\\fﬁ 5/~» Press
modern Autochanger. P. & P. 7/6. s Button
SINGLE PLAYER CABINETS 19/6. Modelis 1976,
P. & P. 7/6. P. & P. 2/6.

DUKE & CO. (LONDON) LTD.
621/3 Romford Road, Manor Park, E.12
Phone : ILFord 600-1-2-3. Stamp for Free List.

AUDIO FAIR. ENQUIRY ROOM 539
BOOTH 45 DEMONSTRATION ROOM 538
LT PR s, /r et ST T S uesripigy Y S [ PN
atdress  .....on.0 ) a SR BRI A i e e
Ol L e 7T ond i, 30 WAoo o o8 c 00000, L ar L R

Kt Deose lonetocke CLEAN

by using a

DIACROM SPATULA

The * Diacrom” is a metal
spatula upon which diamond
powder has been deposited
by a special process. No deep
scratches are possible be-
cause density is controlled
and the polishing of the
contacts is achieved by a
gentle brushing motion.
With coloured nylon
handle for complete
insulation and easy
size Identification.

Manufactured in France
British Patents applied for

@ Grain size 200, thickness 55/100 mm., both faces diamonded. For quick
cleaning of industrial relays and switching equipment, etc.

@ Grain size 300, thickness 55/100 mm., both faces diamonded. For smaller
equip s, Itke teleph relays, computer relays, etc.

@ Grain size 400, thickness 25/100 mm., one face diamonded. For sensitive
relays and tiny contacts. Two close contacts facing each other can be
individually cleaned, because only one face of the spatula is abrasive.

Sole Distributors for the United Kingdom

SPECIAL PRODUCTS (BISTRIBUTORS) LTD.

81 Piccadilly, London, W.1. Phone: (01) 629 9556
As supplied to the War Office, U.K.A.E.A,, Electricity Generating Boards, British Railways
and othe: public authorities; also to leading electronic and industrial users throughout the
United Kingdom.
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RADIOS...

NOT BUILD ONE OFOUR
PORTABLE TRANSISTOR

BACKED BY OUR SUPER AFTER SALES SERVICE

' A wonderful range of transistor radios using tirst grade components guaranteed results.”

FIRST FOR PERFORMANCE,
QUALITY & PRICE!

Amazing performance and specification
FULLY TUNABLE ON ALL WAVEBANDS

condenser.
with gilt trim and shoulder and hand straps. Size 9”7 :2 7” » 4” approx.

Y EXTRA BAND FOR EASIER TUNING
OF LUXEMBOURG, etc.

NEW ROAMER SEVEN Mk Iv

7 WAVEBAND PORTABLE OR CAR RADIO
+* Now with PHILCO MICRO-ALLOY R.F. TRANSISTORS
@ 9 stages—7 transistors and 2 diodes

Covers Medium and Long Waves, Trawler Band and three Short Waves to approx. 15 metres.
Push-pull output for room filling volume from rich toned 7”7 >: 4” speaker.
Ferrite rod aerial for M & L Waves and telescopic aerial for S Waves.

The perfect portable and the ideal car radio. (Uses PP7 batteries, available anywhere.)
Total cost of parts now only £5 |9 6 P. & P.
07

Air spaced ganged tuning
Real leather-look case

Parts Price List and easy build

5/6 plans 3/ (Free with kit)

NEW MELODY MAKER SIX

@® 8 stages -6 transistors and 2 diodes
Covers Medium and. Long Waves and Extra Band
for EASIER tuning of LUXEMBOURG, ete. Top
grade 3in. Loudspeaker for quality output. Two
R.F. stages for extra boost. High * Q" 6in. Ferrite
Rod Aerial. Approx. 350 Milliwatts push puil out-
put. Handsome pocket esize case with gilt fittings.
Size 6} X 31 X 1lin. (Uses long-life PP6 battery).

QUICK CHECK TRANSISTOR TESTER.

Checks gain of R.F. and Audio Transistors. Alsa

checks for noise level and duds. All parts ready

to be assembled in attractive grey ease with red

grille, complete with Dial, Knobs, and Dynatuic
Speaker. Simple assembly inetruc-
tions free with set of parts. 29/6.
P, & P, 2/6.

FAULT TRACER. A versulile Sigual lnjectur.
uo coustructor shoull be without,

Suuething
This ingenious device
generates an audible signal through the Audiv and R.F.
ranges. With variable output. Telescopic Probe. Pocket size

NEW TRANSONA FIVE

*Home, Light, A.F.N. Lux. all at good volume"
G.P., Durhamn

@ 7 stages—S5 transistors and 2 diodes

Fully tunable over Medium and Long Waves

and Trawler Band. Incorporates Ferrite rod

aerial, tuning condenser. volume control, new

type fine tone super dynamic 3 in. speaker, etc. Attractive case. Size

6} x 4% x 1}in. with red speaker grille. (Uses 1289 battery available
P. &P.

anywhere.)
42/6 *

Parts Price List and easy build
plans 2/~ (Free with kit)

ﬂ—‘—d—g g .
This amizing receiver £396 F&P Parts Price List and easy build slim line case measures 43 X 31 X 3in. Complete set of party
may be built for only ot/g 3/6 plans 2/- (Free with kit) with full iustructions. I9/6. P, & P.2/-,
NOW WITH 3IN, SPEAKER ! NOW WITH
POCKET FIVE 3:5.5rzaker:

Total cost of all
NEW ROAMER SIX

pares now only

NOW WITH PHILCO MICRO-ALLOY R.F.
TRANSISTORS
@ 6§ WAVEBAND !!
@ 8 stages—é6 transistors and 2 diodes
Listen to stations half a world away with this 6
waveband portable. Tunable on Medium and
Long Waves, Trawler Band and two Short Waves.
Sensitive Ferrite rod aerial and telescopic aerial for short waves. Top
grade transistors. 3-inch speaker, handsome cise with gilt fittings. Size
7% % 5% % 14in. (Carrying Strap 1/6 extra.)

EXTRA BAND FOR EASIER TUNING OF LUX, ETC.

Total cost of all £3 |9 6 P. & P. Parts Price List and easy build
parts now only o il 3/6 plans 2/- (Free with kit)

@ 7 stages—S5 transistors and 2 diodes.

Covers Medium and Long Waves and Traw-
ler Band, a feature usually found in only the
most expensive radios. On test Home, Light,
Luxembourg and many Continental stations
were received loud and clear. Designed round
supersensitive Ferrite Rod Aerial and fine
tone 3 in. moving coil speaker, built into

ST0P PRESS?

Pocket 5 Med and Long wave
version with mintature speaker

attractive black and gold case. Size

51 < 1Lk 3din.  (Uses 1289 battery, 29/6 P. & P.
%\ailable uny\\l'here.) e 3/-
otal cost of all o b

parts now only 42/6 3/6

Parts Price List and easy build plans 16 (FREE with Kit)

TRANSONA SIX

@ 8 stages—6 transistors and 2 diodes

This is a top performance receiver covering full
Medium and Long Waves and Trawler Band.
High-grade 3in. speaker makes listening a
pleasure. Push-pull output. Ferrite rod aerial.
Many stations listed in one evening including
Luxembourg loud and clear.  Attractive case in g
grey with red grille. Size 6% = 4% :< 1lin. (Uses PP4 battery agilable
anywhere.) Currying Strap | '- extra.

Total cost of all
parts now only

Parts Price List and easy build
plans /6 (Free with kit)

MELODY SIX

@ 8 stages—6 transistors and 2 diodes

Our latest completely portable transistor
radio covering Medium and Long Waves.
Incorporates pre-tagged circuit board, 3in.
heavy duty speaker, top grade transistors,
volume control, tuning condenser, wave
change slide switch, sensitive 6in. Ferrite
rod aerial. Push-pull output. Wonderful
reception ot B.B.C. Home and Light, 208 and many Continental stations.
Handsome leather-look pocket size case, only 63 < 3} X 1}in. approx.
with gilt speaker grille and supplied with hand and shoulder straps.

Total cost of all £39 6 P.&P Parts Price List and easy build
parts now only OLA 3/6 (Free with kit)

Callers side entrance

Barratts Shoe Shop.

plans 2/~

RADIO EXCHANGE Ltd

f—— 6la HIGH STREET, BEDFORD.

SUPER SEVEN

@ 9 stages—7 transistors and 2 diodes

Covers Medium and Long Waves and Traw-
ler Band. The ideal radio for home, car, or
can be fitted with carrying strap for outdoor
use. Completely portable—has built-in
Ferrite rod aerial for wonderful reception.
Special circuit incorporating 2 RF Stages,
push-pull output, 3in. speaker (will drive
Size 7§ X 5% N 13in. (Uses 9v battery, available

£3.19.6

large speaker).
anywhere.)

Total cost of all
parts now only

P. & P.
376

Parts Price List and easy build
plans 2/- (Free with kit)

Open 9—S5 p.m.
Saturdays 9—12.30 p.m.
52367
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RECORD mamanma |_TELE-VII.SIO-N I;EIE T-H-EO;Y-: 1

I Part |

A Textbook for Students and Technicians
G. H. HUTSON 35s. net

The first of two volumes which together provide a
systematic course in television receiver theory,
including a study of both positively and negatively
modulated systems and embracing both valve and
transistor circuitry.

!
ELECTRICAL SCIENCE FOR I
ELECTRICAL INSTALLATION
STUDENTS : Part |

I. A. MYERS 125. 6d. net I

The first of two volumes written to cover the syllabus
of Electrical Science for Electrical Installation
Course ‘ B" of the City and Guilds of London Ins-
titute. It is also suitable for students preparing for
Course ‘ A’ and for other courses where a practical
approach to the subject of Electrical Science is
required together with an emphasis on calculations.

Whatever your set-up there's a Record Housing Cabinet te
meet your needs. Amplifiers, tuners, turntables, loud-
speakers, records, tapes, tape decks and even a complete
tape recorder—you name it—we’ll house it! Theillustration
shows our Nielson Equipment Cabinet (19 Gns.) with
matching Felded Horn Loudspeaker Enclosure (£11.19.0).
These units are only part of the Record Housing range of
equipment cabinets, speaker cabinets and record cabinets—
send for free catalogue showing 20 different models plus 4
brand new designs to be shown at the Audio Fair or see
them now at your local stockist.

FREE HI-FI HOUSING ADVISORY SERVICE

RECORD HOUSING (Dept. P.E.4)
Brook Road, London, N.22. Tel.: BOWes Park 7487

A New Martin Recordakit

designed specially for the MAGNAVOX 363

A catalogue containing information on all
technical publications can be obtained on
request from the publisher.

DWARD ARNOLD 4] Maddox Street, London, W.I

3 WATTS OUTPUT Get the best out of your MAGNAVOX STUDIOMATIC
TAPE DECK with a Martin Recordakit assembly. This
@ compriscs everything you want to make a superb two or four

track 3-speed recorder (taking 7 in. reels) at a price that will

OUTLET FOR HI-FI AMP save you pounds. The basic Martin units are assembled and
. tested, making it necessary for you simply to fit and connect

® them together in accordance with the detailed instructions

book supplied. When built, your Martin Recorder appears as

shown here. The lid is detachable. Case with speaker, and

KIT M4 less
case and deck
(four track) but
inc. valves, screws,

SOLDERING NOT deck aiso available. Details on request. MARTIN wire, track switching,

NECESSARY RECORDAKITS have long been famous for their high ete. £15.19.6
performance standards, quality of materials, simplicity an

& dependability. The latest is the best yet. ﬂ;{asM'i‘::f’sé‘;’;s”"’fcd"‘z‘l‘('”"6""“) but incl.

SEPARATE RECORDING o
LEVEL AND VOLUME Martin Audiokits for Hi-Fi
; The uniquely reliable kits with ' Add-on-ability "’

- G No other system allows you to 5-stage input Selector £2.7.6
G enlarge your installation stage

Pre-amp/vol. control £1.17.6

by stage as Audiokits do. They Pre-amp/tone controls £3.2.6

comprise a wide'range of very well 10 watt amp. (3 ohms) £5.12.6

made prefabricated transistorised units 10 watt amp. (15 ohms) £6.12.6

in which connections are standardised Mains power supply £2.15.0
throughout andfrom whichanythingfromasimple __ _ POl N S T

straight amplifier to an elaborate hi-fi stereo amplifier
with FM tuner can be built. The Recordakit described above I MARTIN ELECTRONICS LTD.

6 0"

1 can be combined with your Audiokit assembly if you wish. I 154 High St., Brentford, Middlesex I
Elull details of [] Recordakits {1 Audiokits
please
FROM PRE-AMP TO A HI-FI STEREO/FM ASSEMBLY I NAME
Martin Recordakils and Audiokils are oblainable from good slockists everywhere. I I
In cases of difficulty please wrile direct. Trade enquiries invited. ADERFSSLE XL . e L e

MARTIN ELECTRONICS LTD t3ass s v nenreons | oy 5l
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NEW BARGAINS HEAT AND LIGHT UNIT MAINS TRANSISTOR POWER

Moviog coil meter, 2}in. flush mounting 5-0-5 Bfing luxury to your bathroom- have PACK

MA centre zcro. 25/- each, ~Lomforting heat where you now only have Designed to operate transistor setz and amplifiers.
Moving coil meter. 2}in. gu;;. mounting 250-0-250 light—all the parta to build a full size (16in. -\dlustlable l;mtvukt 6v. 9\'.k12 volts for up to 500
micro amps centre zero. 28/8 each iamete: 4 ¢ avall - mA (class B working). Takes the place of any of
50 ohm 50 watt wire wound pot-meter 816 each. d"'une T imodeliifregipw P nPle ?'ou the following batteries: PP1, PP3, PP4, PPS,
20 K wire wound pot-meter, 20 watt type made will bulld It in an hour—I12in 750 waty PP7, PP9, and others. Kie comptises: mains
by Colvern complete with control knob 10/- each. ~ cireular silica glass encased elenient—opal & transformer-rectifier, smoothing and load resistor,
1 meg. miniature pot-meter Morganite standard bowl for up to 100 wati Jamp’—non-rust 8,000 and 500 mfi. condenscrs, Zener diode and
tin. spindie 1/- each. 9/- per dozen. spun reflector—white enanielled base heat shield—pull switch— instructions. Real snip at only 14/6, plus 3/6
L g, moter g oeojte presct  magificent unit as sold normally at £4.5.0 only 49/6 plus 7/6 COSERGES

Pre-set 100 K by Welwyn with intrical bakelite ' and Insurance. HI-F} SPEAKER BARGAIN

12in. High fidelity
loudspeaker. High
flux permanent
magnet type with
either 3 or 15 ohm
speech  coils. will
handle up to 10
watts. Brand new
by famous nmker.

knob. 1/- each. 8/~ per dozen.
100 K pot-meter miniature type with double pole NIM COMPUTER

switch and standard %in. spindle, by Morganite This computer will piay games and do
2/- each. 18/- per dozen. simple tricks and will provide endless
25 K pot-meter standard size with double pole anwusement a8 well a8 education into
switch by Egan with full length }in. spindle computerisation. Kit comprises all the
3/- each. 38/= per dozen. components, the printed front panel and
Blanketstat ginss enclosed, mnormally closed  full instructions. The box is not included
circuit, will open should blanket overheat. 4/8  but this can be made very simply from
each. plywood. Price £4.17.8 plus 3/6 post and

Price 20/6 wi
Thermal Relay. Can be used to delay the supply  insurance. built-in tweeter 35/= plus 3/8 post and insurance.
ot HT while heaters warm up, or will enable 156

amp, loads to be controlied by niiniature switches SUPERTONE G.C.V. TUBULAR HEATERS

;{ relnys‘hl}cguln;el!;t plrlc'e gr\e.r E‘l.ol‘)ur)icel;l/tl eafh. Saves you work 5 . “ b{ew aml unused made by G.E‘Ci. rated at ‘;‘)0
iemens high sp: relay. Twin 1 ohnt co'lg. 1t's partly built watts per ft.—these are ideal In airing cupboards,

Platinum points changeover contacts. Ex equip- Like its predecessors this latest Com- bedrooms, offices, stores, greenhouses, ete.,

ment 8/8 each. i " ey curtaina or papers can touch them without fear
Electrolytic condenser. 300 MF 30v, working. :‘::n:::y h:s g{.:,l‘i f\‘xox;:g)";i‘t::‘;t ':;:; of scorching or fire. Supplied complete with fixing
§/- each. 48/~ per dozen. biflux spesker can give, and due to brackets and available in the following sizes.
Waterproof heatiog element. 26 yards length, ', being partly built )"ou i R e Prices which are about } of list price includes
'{0/ watt. Self regulating temperature control. g g0ing in an evening, Note these carriage byB.R.S.S]!LsOI-; 101t. 36(-; 121t.42/-,
0/~ post free. 3 : Also in twin assemblies (one pipe above the other)
Footswitch, Two spap-iction awitshes in metal T A e L rans =i | S L. 40/-; 5ft. 46/-; 6ft. 52/-.
0x with fiex lead. Ideal control tape-recorder,
dark room lamp, etc. 18/8 plus 2/9 postage and o ’:li'w’::-‘t‘oil‘:::”&xblnet. gize 11 % 8  3in 750mW TRANSISTOR AM“PL: F‘EIR
insuramce. All 3 e | ransis-
Toggle Switch Bargain. 10 amp. 250 volt normal L oug:ll:t,c—m;‘:s.qc‘}l:\?&e?::d :::;?, ‘:‘:{],l tors mclu;i-
one hole fitting. 2/9 each or 30/- per dozen. @ Printed eircuit board all wired oniy connections, e.g. to Volume control— ng h"fo n
Electric Lock. 24 volt coil, but rewindable to W C. Switch and Tuning Condenser. }Nﬂ 3 pu
%'&l:;r:gz':fe;:ﬂ:f:" Twin 100PF. 1/- each e P "6 I TF s‘;.ngeu lete with full instructions. Price only £3.19.6 c?;-):hl 'g:
. - A= ] plus 6/8 post and insurance. -
B/~ per dozen. magnetic
Miniature Relay. American make. 630 obin coil U microphone
20/30 volt operation. 2 pole changeover. 3/- each. THIS MON‘TH S SNiP or piek-up
30/= per dozen. THE VECTRONOME ;mm is a trnly pormble. sel(-fontaﬁned —feed back
Precision Wheatstone Bridge. O tunity to ustrument with built-in microphone Inops—sen-
bulldschea l'.E 100 wir::dxgvoun Phot. 15 watt R AN DRINENS and loudspeaker using a 7 trapaistor sitivity &
ply K d pot. 15 watt
rating only 5/-. TAPE RECORDER amplifier with P. P, output and sultable mv.
Sheet Puuu:‘ Tdeal for transistor projects. . lcl:‘r oz;gnt:m" l;oanmins ozl hlr Price 19/6
12 panels each 5 < 8in. 5/-. chargeabie batteries. Tape capacity Is
3inPPM Lu}ﬁispeakers. 3 {Jhm 12/8. 80 ohm 13/6. 256 ninutes on easily change spoqls. Post and insurance 2{t. Xpeakera 3in. 12/8; Sin.
Transistor Ferrite Slab Aerial with medium and A(lape pn:lllon iml(:;"v."lur ‘gn'le_:l.:l'.\ix:’;k 13/6; 6 . 4in. 14/6.
long wave coils 7/8 each. reference to any pa of dicta -
ldi Sw"lchl.nssubl nﬁ?ﬂcnture e . Recording Jevel is automatically pre- PHOTO ELECTRIC KIT
b 2f t h. 18/ d R e set during dictation and ¢ be All parts to make light operated switch/burglar
over - each. - per dozen. L |1 Atlol am 2111 s o 1 bt A X :
Magslips (Selsyns) pAmerh:an made transmitter wljusted to suit operator. Interloek alarm/fconnter. ete. Kit compriscs printed eircuit,
and receiver 27/6 each. Post 4/6 for any one or prevents nnintentional ernsures. Tape « Laminated Boards awl chemicals, Latching relay,
tbe pair. speed controlled by fly wheel driven Infra-red gensitive Photocell and Hool. 2 Trau-
capstan. Very portable in neat cise sistors, conul.. Termiual bloek. Plastic easc. Essen-
SEMI-CONDUCTOR BARGAINS with currying hawlle, overall size of tial data. clreuits and P.C. chassis plnns of 10
which is approximately 8§ < 7§ = 2in. vhoto clectrie devices including auto. car parking
TWI:{ M Type Type ) Price with tape and nuins unit but less light, modulated light atarm. Rinwle invisible ray
i 0. lréu No, Price No.  Price batteries. £5,19.8 (rather less than 1/3 switch—counter—stray  light alaru—warbling
2N1727 y /- MATI0) 8/6 00_1.1 3/6 originil price). Postage and insurance tone electronie alarms—projector laump stubiliser,
gNl?lgg 22;‘ %:g}g? g;g gg_llg :;' 7/6. Unused amnd in perfect working ete., ete. Only 38/8 plus 2/- post and Insnrance.
- = der.
2N1747 951 OA5  b- OCi6 B/ = S 24kW FAN HEATER
%Ié}ﬂs 10/~  OAlO 8/- 0C77 U E.M. TUNER 3 heat positions to suit
07  9/- O0A47  3/- 0CT78 5/- M.
1k
25{,2177 g’g 8:109 g/' 0C78D 5/~ of exceptional quality, giving really f’:;\‘sesn',:‘d“;?‘:. kb,
Aovay el | e o R fantastic results with virtually o nolse. I GOl Lo g
ACY19 6’6 OAS5 2’6 :I' Nuitable for maina or buttery operation. has thermoestalic safety
ACY20 5/6 OMDd 2/0 %32 /s 8 traneistors-three 1F stages —double cut_out “Proper’” price
ACY21 GII OA! (l) IG OCBJ :I‘ tuned discrimin:tor. Coinplete, new, an £5.17.6. Yours for only
ACY22 4‘; OAgOO 3I3 ; /= built up all ready to work on chassis. 23.15.0. Plus 7/6 post
/ /3 0C139 / Bize Bin » 4in. - 2in. with tuning scale dlinsariace.
AFI1l4 7/~ 0A202 4/3 0C140 12/8 i T
AF115 8/8 4 10 0C170 s, and slow motion drive. A £12.12.0 tuner
/= (s for only £8.10.0. MOVING COIL METER BARGAIN

Panel meters are alwiys being needed am! they are
Jjolly eostly when you have to huy them in « burry

FINE RECORD PLAYERS —s0 you shonkl take advantage of lhls] offer:
2in. moving coil Aush nmounting meters only 5/8.

ARE GARRARDS These are actually R.F. meters and cost about £3

il beeanse they have been making  eich but if you don't waut them fur R.F. then all
record players for so long, (GAR- YoU have to do is to remove the thermweoupie and

. : e . you will have i 2-3 1A, meter which you can
RARD are your best choive—big | ipeinto almast unything by wlding shunts or

BC107 14/8 0cC42 8/6 ORP60 8/-
BY100 4/6  0C44 4/- SBO78 8/6

hnix%}:(im ;;g gg;g 34//3- gggg? 1?)’/? range always in stack, weries resistor. These ire ex-goverument, of cunrse
3 e e TRE) 716 for post nud jus. }
5.C.Rs 8| 5 L
;00 V. llamp. 8/8, 3 amp. 7/8, 12 amp. 15/-, 400 v. . e LABSO {Npo-- : v Eig g g r,l]:‘aiosrl:on:::“'_?::ﬂ&‘s!)w;m?eocﬁ':
o SRR, Clames 888 oo e B0 FSragt 1 ©L... 1111 0 Complete with serviee sheet sl tems: CRi e st e e
' ] - d .. " i 1 —— - reetifiers—maing dropper resistunces,
30/-. L o =) 01950 Plate. smoothing eondenser and instruc-
SILICON PLANAR TRANSISTORS HALF PRICE PROPRIETARY TAPES tions. Only 6/6 + 1/- post.
2N2926 — general purpose type. Suitable for brand pew, unused and.guaranteed perfect and uot second in any way-— Be first this year
A.F. or R.F. up to 200 me/s, 3/~ each or a connoisscur's tape on normal spools and in normal boxes.
4 for 10/-. Standan! Play Sin. 6001t K Long play Sin. 9001t 11/8 SEED AND
5iin. 9001t . 16 63in. 1,200ft. 186/-
SILICON RECTIFIERS 7in, 11,2001, 16/- Tin.  1,800ft, 23/~ ‘PLANT RAISING
£3 post free otherwise add 2/- post and ins
Tested and guaranteed h ¥ Soil beating wire and traus-
750mA 100v 1/3 1 Amp 100v. 3/- (?rmcr. S‘ix(lnbl'e for stamlarsl
e ame.
T Y MINIATURE WAFER SWITCHES Siss 318 pout ama e, 19/6
3A é%%: %//s 10 Amp 12%% lgl/% Number of Positions NEON MAINS TESTER
. 5/ . 2 4
2833‘ z’g 100v. 14/8 e oe 3‘;6 378 3';5 ;/23 Good length leads 2/6.
Sub miniature él:ws encagsed—ouly approx. jin. ?; zg:: g% gﬁg g;g Syl Where postage is not definitely stated as :m\
long wl_re ended. 4 pole 3/8 3/8 extra then orders over £3 are post free.
760mA 233:{- }//g }38::' g//g Any 12 switches ordered together 40/-. Below £3 mld 2/9.

FLUORESCENT LoHT TSI ELECTRONICS (CROYDON) LIMITED

Comprising choke, lamphollers, starter and

FT oS it A0 wats 1776, 80 mats 1916, (Dept. PE), 102/3 TAMWORTH RD., CROYDON, SURREY (0pp. W. Croydon Stn.)
Saiwatt 18 ALLS/6 F aiks also at 266 LONDON ROAD, CROYDON, SURREY

¢
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HOME RADIO LTD., Dept. PE, 187 London Rd., Mitcham, Surrey, CR4 2YQ Phone: MIT 3282

Which type of Shopper are you?

B UMPTEEN 7o YE OLDE
S MILES

1
\

-
o
Y

SHOPPER A"

~

-S;;:%‘"‘— |

A

Poor shopper “ A” looks ready to die of exposure; while the
worst that can happen to “B” is that, being so absorbed in his
Home Radio Catalogue, he might burn his toast! The fact is
that ““ A”’, in spite of his brave search for all the electronic
components he needs, may return with only a shocking cold to
show for his trouble; whereas “B” can order in leisure and
comfort, knowing that all his requirements will be supplied

within 24 hours.

You too can join the merry throng of
contented *““ B” ’s (there must be about
80,000 of them!). It’s very simple;
just post off the coupon with 9/-
P.O. or cheque (7/6 + -1/6 P & P)
and before you can say ‘ There’s no
place like Home” you’ll receive your
Home Radio Catalogue, which auto-
matically makes you a fully paid up
member ! And remember—each cata-
logue contains 5 vouchers worth a
total of 5/- if used .as directed. So
what are you waiting for?

I T R N T S B G T VB T D S

Please write your Name and Address in block capitals

l Name. . I o e

l Address. e e e e

Home Radio Ltd., Dept. PE, 187 London Rd., Mitcham, Surrey
CR4 2YQ l

I IS SED GEEE) Y D (T R I T SRR N S
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PRACTICAL :

i w  ELECTRONICS

FALSE ECONOMY THIS MONTH

HICH consideration is uppermost in most amateurs’

minds when the building of a piece of equipment is CONSTRUCTIONAL PROIECTS

contemplated—is it technical performance, or is it cost?

Just as when purchasing a piece of commercially made MILK-O-STAT 260
equipment, ““you get what you pay for” broadly speaking.

But in this case you are paying for materials alone. FIELD STRENGTH METER 268
(Other considerations apart, there is always a built-in VALVE VOLTMETER AND

economy in any self-made equipment since the labour is OHMMETER 279
free; indeed, this provides an additional bonus in the form

of the pleasure and satisfaction arising from a job well DOOR SLAVE 288
done.)

The amateur is thus left to decide whether the material

cost is of prime importance, or whether the aim first and
foremost is to achieve a performance and reliability of a SPECIAL SERIES
high standard of excellence.

Certainly the materials involved and hence the cost of THE ELECTRONIC ORGAN—5 271
the project cannot be lightly regarded in any case, par-
ticularly if one is without an accumulated stock of com-
ponents upon which to draw. The amateur will naturally

enough look for a design which is not unnecessarily GENERAL FEATURES
extravagant in components, but which will provide the
desired performance. ULTRASONICS AT WORK 256
This is where a pitfall looms for the unwary. . . . Super-
ficial examination of a particular circuit diagram may INGENUITY UNLIMITED 264
provoke the thought that this could be reduced to a simpler COMPONENT SELECTION
form and considerable economy thus effected in component CALCULATOR 267
costs.
Often it is very tempting to see if the desired function THE OSCILLOSCOPE AND

can be obtained with a more rudimentary form of circuit. ITS APPLICATIONS 254
A component or two may appear superfluous in the pub-
lished design and indeed the device may operate
(apparently quite efficiently) without their aid. Alas, the

initial good fortune of the innovator may well prove to be NEWS AND COMMENT

but an illusion and sudden failure or deterioration in

performance, or the emergence of other defects, may cause EDITORIAL 255

unwarranted incriminations to be levelled at the original

destaver ! . MARKET PLACE 278
We would be the last to discourage individual enter- ELECTRONORAMA 286

prise. Published designs are frequently amenable to

modification—sometimes for the better. But we do suggest NEWS BRIEFS 305
that the would-be innovator makes certain he is well DETACHED PARTICLES 306
acquainted with the philosophy underlying the circuit
design and that the intention of the original designer is READOUT 309
understood before seeking to effect improvements.

This caution applies equally well whether the motivation
to introduce changes arises from economic or from tech- Our May issue will be published on
nical considerations. Friday, April 14

R
All correspondence intended for the Editor should be addressed to: The Editor, PRACTICAL ELECTRONICS, George Newnes Ltd., Tower
House, Southampton Street, London, W.C.2. Editorial and Advertisement Offices: PRACTICAL ELECTRONICS, George Newnes Ltd.,
Tower House, Southampton Street, London, W.C.2. Phone: Temple Bar 4363. Telegrams: Newnes Rand London. Subscription Rates
including postage for one year, to any part of the world, 36s. © George Newnes Ltd., 1967. Copyright in all drawings, photographs and
articles published in PRACTICAL ELECTRONICS is specially reserved throughout the countries signatory to the Berne Convention and
the U.S.A. Reproductions or imitations of any of these are therefore expressly forbidden. 1 ss
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: LTRASONICS—acoustic energy above the hearing
By c. p. wngh' Urange of the normal human ear—has been in use
ERwellnsteimenteilintieed for several years, although the discovery of new appli-

cations is still a common occurrence. The actual
working power of ultrasonics is obtained when the
ultrasonic sound energy is converted, by a transducer,
into mechanical energy at the same frequency, 1.e.
above 20,000Hz.

There are two main ways in which this power is
employed, the first being the use of the vibration as a
means of performing a task and the second, by using
" the energy as the active part in various non-destructive
testing techniques. The frequency ranges for these
operations being ideally 20-40kHz for the former and
1-15MHz for the latter.

In order to give a clear picture of the practical uses
of ultrasonics the two sections are described separately.
First, ultrasonic agitation, incorporating ultrasonic
cleaning, plastics welding, .and processing. Second,
non-destructive testing of materials incorporating
thickness measurement, flow detection, and leak
detection.

Testing for corrosion effects and other flaws in gas piping,
at Southall Gas Works
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AT WORK

ULTRASONIC CLEANING

Ultrasonics provides an unrivalled method of clean-
ing small and delicate parts, large complex castings and
even complete assemblies both quickly and thoroughly
without risk of damage.

Three basic components are required, an ultrasonic
generator or power supply, a transducer and a cleaning
tank. A high voltage at a frequency of, say, 25kHz
from the generator is applied to the transducer, where
it is converted into mechanical vibrations of the same
frequency.

The active part of the transducer is a piezo-electric,
ceramic, Oor magneto-strictive element having a very
high transfer efficiency (electrical energy to mechanical
energy) which will physically vibrate when the output.
from the generator is applied to it. Multiples of these
transducers are attached to the underside of the radiat-
ing surface of either a stainless steel cleaning tank or
a waterproof immersible container.

The ultrasonic energy from the transducer is trans-
mitted into the cleaning fluid where, at a sufficient
power level, the liquid will be caused to cavitate. The
cavitation of the liquid produces a scrubbing action
on the surface of the part to be cleaned and removes
extremely tenacious soil.

There are many occasions where the part to be
cleaned has some almost inaccessible surfaces, e.g.
complete electrical assemblies or blind holes in complex
castings. The ultrasonic vibrations will penetrate
even the smallest crevice.

A recent development uses automatic generators
which are self-tuning to give high cleaning efficiency
regardless of changes in the operating conditions of
the cleaning tank, i.e. load, liquid level, temperature.
This type of generator is suitable for production line
cleaning. In some instances, the application demands
special treatment which is not suited to a standard
generator and cleaning tank combination. In such
cases special ultrasonic cleaning units, incorporating
several generators, tanks, filters and ancillary equip-
ment are usually designed by the manufacturer.

To take an example, a unit has recently been installed
to clean stainless steel hypodermic needles. The point
of the needle is formed by a grinding process during
which time each needle, held on a piece of sticky tape,
picks up swarf or grinding wheel abrasive which is
removed by ultrasonic cleaning. The taped needles
are rolled and placed vertically into a tray which is
immersed into each tank in turn.

The first tank contains an alkaline solution. The
second tank rinses this solution off the needle by using
hot water. The third tank contains a heated acid
solution and is agitated by ultrasonic transducers.
The tank is fitted with two immersible transducers,
which are driven by a manually tuned ultrasonic
generator, having an average power output of 300 watts,
housed at the end of the console.

The fourth tank contains a hot water rinse and the
needles are finally rinsed in de-ionised water in the
fifth tank.

The solutions in the first, third and fourth tanks are
continually filtered, the filter for the third tank being
designed to remove all particles larger than 5 microns
(approximately 0-0002in).

PLASTICS WELDING

Similarly it is possible to weld together rigid ther-
moplastic parts without the use of solvents, adhesives
or heat. The ultrasonic energy is transformed into
mechanical vibrations by the vertically mounted
transducer. The ultrasonic vibrations, emitted from
the horn, are coupled into the plastics by touching the
tip against either of the two parts being joined. The
vibrating plastics remains perfectly cool, except at the
periphery, where there is a rapid dissipation of energy
and an instantaneous weld occurs around the periphery
of the object.

This process was introduced to this country fairly
recently for the manufacture and assembly of
two-tone plastics bowls. Each bowl consisted of an
injection moulded inner and outer skin, joined
together at the rim by ultrasonic welding. No finish-
ing operation is necessary after welding.

Further developments are currently being carried out
on this technique and it has already been found possible
to weld metal inserts into plastics by ultrasonics.

ULTRASONIC PROCESSING

The use of ultrasonic power for processing biological
cells, performing or accelerating chemical activity in
liquids or for other similar
operatiohs is performed by
a similar system to that used
for ultrasonic cleaning.

A generator converts the
electrical input to ultra-
sonic power at about 20kHz
and this is fed to a
vertically mounted sonic
converter, the active element
of which is a piezo-electric
ceramic, lead zirconate tita-
nate, which transforms the
ultrasonic power to mecha-
nical vibrations. Energy
from the transducer is con-
centrated and intensified by
a “‘step-horn’ and focused
in the tip. The resulting
energy radiates from the
tip into the material being
treated.

Using this equipment,
with adjustment to output
level and period of applica-
tion, it is possible to per-
form the following pro-
cesses: the disruption of
individual cells; the homo-
genisation of cell com-
ponents;. the fragmentation
of tissue into its component
cells; the acceleration of
enzymatic and chemical
activity; the stimulation or
inhibition ~ of  bacterial
activity; the homogenisa-
tion and emulsification of
immiscible liquids; the dis-
persion of solids in liquids
and the de-gassing and de-
aerating of liquids.

Vertical sonic-converter,
fitted with a *“*step-horn”’
to intensify the energy
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NON-DESTRUCTIVE TESTING

Over the past decade, ultrasonics has become an
established science for testing, gauging, quality control
and maintenance in many forms of industry. The
basic theory behind its use is in the interpretation of the
behaviour of vibrational waves in materials.

From this information it is possible to measure the
thickness of the material, successfully detect and locate
flaws and discontinuities, obtain knowledge of the
material’s own properties and determine its hardness.
Recent developments have enabled accurate location
of leaks from pressurised vessels to be made.

Thickness gauge employed
in production line testing
of aircraft wing compo-
nents

Ultrasonic plastics welding equipment being used for
joining two colour skins of plastics bowls

THICKNESS GAUGING AND FLAW
DETECTION

There are two basic methods of testing by ultrasonics
which are classified as pulse-echo and resonance
techniques.

The operating principle of the pulse-echo technique
is similar to that used for measuring the depth of the
sea. An electrical pulse is generated in the instru-
ment and transmitted, via a cable to the transducer.
There it is converted to mechanical energy and trans-
mitted through a “‘coupling’’, normally oil, water or

glycerine, into the material to be tested, as a pulse of
high frequency sound.

The ultrasonic pulse continues through the material
until it strikes a reflecting boundary. This could be the
far side of the material or a flaw which obstructs the
course of the beam. It is then reflected back to the
transducer where the sound energy is converted back
into electrical energy and returned to the measuring
unit.

Signals from the test piece are amplified and dis-
played on a cathode ray tube as vertical deflections of
the timebase. The position of a flaw signal, in relation
to the initial pulse, is proportional to the depth of the
flaw in the part. The magnitude of the flaw signal
indicates the relative size of the flaw.

This type of instrument is used for flaw detection
and thickness gauging up to 450 inches in, for example,
large complex machinery or castings.
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RESONANCE TECHNIQUE

The resonance method of thickness gauging is ideal
for very thin materials and is carried out by an instru-
ment consisting of a sweep oscillator which generates a
signal which is converted into ultrasonic power to
drive a transducer coupled to the material as before.
However, with this method the energy is transmitted
as part of a continuous wave train.

Each material of a given thickness has its own natural
resonant frequency. At this frequency (or multiples
of it), when the transmitted and reflected waves are in
phase, there will be a relatively large increase in the
amplitude of the waves in the material. When the
material is under resonant conditions, occurring at the
fundamental frequency applied, the thickness is deter-
mined by its inverse relationship to this frequency,
which is also directly proportional to the velocity of
sound in the material.

The material is also resonant to a lesser degree at
harmonics (multiples of the fundamental frequency).
Since the velocity of sound in a given material is a
known constant, the fundamental frequency required
to produce resonance is an accurate and reliable
measure of an unknown thickness.

As the oscillator sweeps through the resonant
frequency of the material, or any harmonics of this
frequency, a vertical resonance indication appears on a
cathode ray tube display. Accuracies can be very
high with this technique, in many cases it is possible
to measure to within 0-001in.

MATERIALS TESTING

The ultrasonic testing -of heterogeneous materials,
such as concrete, timber, rock, and graphite, is per-
formed by wusing a comparatively low ultrasonic
frequency and transmission technique.

Vibrational waves in the frequency range 60kHz to
150kHz are injected into the material and the velocity
of their propogation rmeasured. The transmitting and
receiving transducers are held in contact with opposite
faces of the material, which may be up to 10ft thick.
The time taken by the vibrations to traverse the
material is measured by the associated equipment to
an accuracy of +0-1 microseconds.

As the leads from the transducers to the main instru-
ment may be up to 100ft long there is no difficulty in
using this method to evaluate very large structures,
such:as the walls of a concrete building.

HARDNESS TESTING

A far more recent developmént than those described
so far is the ultrasonic method of determining the
surface compliance or hardness of material, par-
ticularly metal.

A diamond tipped magnetostrictive rod is resonated
at its natural frequency of about 18 to 20kHz, depend-
ing on the dimensions of the rod. When the diamond
tip is brought into contact with a workpiece, using a
predetermined engagement pressure, the diamond
slightly penetrates the surface of the testpiece.

This penetration shortens the effective length of the
rod, thereby causing the resonant frequency of the
rod to shift to a higher value. Since, under constant
pressure conditions, the penetration of the diamond
tip is proportional to the hardness of the material, the
amount of the frequency shift indicates this degree of

hardness.
259

This method leaves a surface indentation of less
than 0-005in and therefore, since it is so minute, it is
well within the bounds of the term ‘non-destructive’
and very much smaller than with conventional methods.
Unlike mechanical testers this type of equipment does
not require optics, high pressure, or an impact force
for measurement.

LEAK DETECTION

Ultrasonic energy is generated by gas or steam as it
leaks from any pressurised container. The frequency
of this energy depends on the velocity of the escaping
gas, which in turn is dependent on the pressure and
the dimensions of the orifice. In all cases, however,
there is a broad frequency spectrum in the 40kHz
region and this fact may be utilised even though there
may be considerable audible sound in the same area.

The detector consists of a highly directional ceramic
microphone type transducer which is coupled to a
tuned 40kHz transistor amplifier. Visual and audible
output is indicated on a meter and headphones when
the instrument is directed towards a leak. The
accurate location of the leak is then determined by
following through in the direction of the- source of
ultrasonic energy. By using this technique it is
possible to locate accurately a leak from an orifice as
small as 0-0lin diameter at a pressure of less than
10Ib/in® at a distance of 45ft. *

The location of a leak is now nearing completion with the
Ultrasonic Leak Detector
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LET THE MILK-Q-STAT TAKE THE WORRY OUT OF IT ALL!'!

HE Milk-0-Stat can be very loosely termed an
Telectronic thermostat. It incorporates a uni-
junction transistor timer and a heat sensitive bridge
amplifier to control a thyristor operated alarm.

When in operatign, the Milk-o-Stat is designed to
emit an audible warning in the following cases:

(a) Whenever the liquid being boiled reaches a
certain predetermined temperature, €.g. when the
milk is about to boil over;

(b) whenever a certain prearranged time has lapsed;

(c) After a combination of cases (a) and (b).

As well as giving an audible alarm the Milk-o-Stat
automatically switches itself off. This minimises
human error and power consumption. The saving in
battery life is thus considerable. Under normal con-
ditions of use the battery should last well over a year.

HEAT MONITOR

The circuit diagram of the Milk-o-Stat is shown in
Fig. . The essential sensing element is a thermistor Ry,
an obvious choice far its heat sensitive characteristics.
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This is coupled to the base circuit of TR1—a pnp type
directly coupled to the mpn transistor TR2 to form a
high gain “‘unbalance” amplifier. TR1 and TR2 are
combined with a Wheatstone bridge network com-
prising R1, Ry, VRI, and R2. Transistor TRI
detects any unbalance in the bridge and passes a
current on to TR2 to be amplified to operate the relay.

With reference to Fig. 1, suppose VRI1 is set so that
the resistance between points 4 and B equals the
resistance between points B and D. Also assume that
the temperature is such that the resistance of the
thermistor equals the resistance of R1.

From simple potential divider principles, it will be
observed that the emitter and base of TR1 are at the
same potential. Little or no current thus flows into the
base of TR2 and this transistor is effectively cut off.
The relay in the collector circuit of TR2 remains off
also.

Suppose now that the slider of VR! is moved
towards the positive end of its track. The base of
TRI1 effectively becomes more negative with gespect
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COMPONENTS . . .

Resistors

RI 68kQ 5% 4W high stability
R2 560Q R4 33Q
R3 47Q RS 220Q

All 10% W except RI

Potentiometers :
VRI 5kQ linear wirewound
VR2 100kQ log. carbon with d.p.s.t. switch 52

Capacitor
Cl 1,000uF elect. 15V

Thermistor
Rx VAI0I0 (Mullard) or TH6 (Radiospares)
9-6k ) cold, 240Q2 at 100mA hot

Thyristor
SCRI S0V |A (e.g. type SCROI International

Rectifier)

Transistors
TRI OC44
TR2 OCI39 or 2N1302
TR3 OC7I
TR4 2N492 or 2N2{60

to the emitter. TR1 is now forward biased. The
base of TR2 will become progressively more positive
and TR2 also will become forward biased. Increased
current will flow in TR1 collector and when a sufficient
value of current has been reached, say 8mA, the relay
will switch on.

The circuit is now primed ready for operation. The
thermistor, mounted in a suitable waterproof tube is
immersed in the liquid to be boiled. As the tempera-
ture of the liquid rises, the resistance of the thermistor
will drop. When the liquid reaches boiling point, and
assuming VR has been set correctly, TR1 will cut off

Diode
Dl OAs8I

Relay
RLA 185Q 6V with 2 pole changeover contacts
(Keyswitch Relays Ltd.)

Switches
S| Single pole onfoff push button
S2 Double pole on/off ganged to VR2

Battery
BY! 9V type PP9

Plugs and Sockets
PLI, PL2, PL3 Wander plugs (3 off)
SK1, SK2, SK3 Sockets for wander plugs (3 off)

Miscellaneous
Veroboard 0-15 in matrix 23in x 33in
Plywood for case (see text)
Laminated plastics sheet (see text)
Miniature Terry clips (2 off)
Glass tube—0-25in bore
Pointer knobs
Battery connectors

again, followed by TR2. The relay will release,
turning off the Milk-o-Stat via RLAI. At this point
it is arranged that an audible warning signal is brought
into operation via RLA2 contacts, a warning which
summons the housewife to tell her the milk is ready.

PRESET TIMER
With S2a and S2b closed, the time circuit is switched
on. By varying the value of VR2 any time delay
from a few seconds up to five minutes can be obtained.
An important feature of the unijunction transistor
TR4 is the high impedance across the base l-emitter
st

RLAY

TR2
0C139
R1 OR
68kl 2K1302

VvV

P

=

Fig. 1. Complete circuit diagram of the Milk-o-Stat.

The shaded area is the timer
section of the circuit which may be excluded if not required
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VR2/
S2AB
[BY1 NEGATIVE
\RLAI
junction. However, as C1 charges up through VR2,

the potential of the eb, junction will rise progressively.
When the emitter reaches a certain potential, say 6 volts
positive with respect to b, the resistance of the junction
will suddenly drop to a very low value, and C1 will
discharge through this junction and R4. The resultant
sharp-edged positive going pulse is applied to the gate
of the thyristor SCR1 via TR3, and triggers the thy-
ristor into the on state. Thus, after the specified time
delay, SCR1 fires, shorting out the relay and turning it
off.

The relay ‘“hold” contacts are simultaneously
broken, and the Milk-o-Stat thus turns itself off.
R3 acts as a current limiting resistor to ensure that
TR2 is not overloaded when SCRI fires. TR3 is an
OC71 wired up with its base ang collector strapped
together. Wired in this mode, TR3 acts as a diode
with a very low forward resistance, typically 10 ohms.
This ensures that the SCR1 gate receives adequate
trigger current of the correct polarity.

AUDIBLE WARNING

For optimum simplicity, reliability, and minimum
cost, an existing battery transistor portable radio
would be a good choice for the audible alarm. Even a
small transistor radio tuned to a suitable station could
make enough noise to be heard by the housewife.

A simple way of adapting your radio to operate in
conjunction with the Milk-o-Stat is to connect points
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Fig. 2. Layout of the components on the board. The relay
is-fixed to the case; the controls YRI, YR2, and S| are
mounted on the sloping front panel

x and y (SK1 and SK2) or y and z (SK2 and SK3) of
RLA2 contacts in series with the radio battery. An
electric bicycle horn or electric bell will function just
as well if a radio set is not available. The important
point is that audible warning must be given immediately
the relay operates, therefore valve radio sets are unsuit-
able.

AUTO-HOLD

Auto-hold is achieved by S1 in parallel with RLA1
contacts. By pressing S1, the momentary contact
switch, the Milk-o-Stat relay is activated, and RLAI
closes holding the circuit on. When RLA is released
the auto-hold circuit is opened and the Milk-o-Stat
turns itself off automatically.

ASSEMBLING THE COMPONENTS

The circuit was built up on a piece of Veroboard
3-75in x 2-5in (Fig. 2). The positions of the compon-
ents are not critical and the actual wiring up of the
circuit presents no particular problems.

The thermistor used is fairly sensitive to changes in
temperature and can be obtained quite cheaply.

It is housed in a piece of glass tubing which is sealed
at one end (See Fig. 3). The glass tubing is about 5in
long with an inner diameter of 0:25in, sufficient to
accept the thermistor and a thin wire side by side.
The tube is carefully sealed by heating the glass at one
end until it melts
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After sealing the tube and allowing it to cool, test
to see if it is watertight by holding the sealed end under
running water, and check for any water droplets in the
inside of the tubing. If any water droplets are found,
heat the end of the tubing again and repeat the test
procedure until the seal is watertight. It is essential
for the reliable operation of the Milk-o-Stat, that no
water comes into contact with the sensitive thérmistor.

The case for the Milk-o-Stat is made from stout
plywood with the following dimensions:

(a) Baseboard 6in X 4in X %in thick;

(b) Side panels 6in X 3in X }in thick;

(c) Back panel 5in X 3in X iin thick.

The top, sloping front, and trim front pieces are
laminated decorative plastics sheet such as Formica or
Warerite (see heading picture). These pieces are cut
to fit after the wooden panels are glued and pinned
together.

Before finally fitting the plastics panels, drill appro-
priate holes to accept the controls VR! and VR2
(3in diameter), the push button switch Sl (to suit
component size), and 6 B.A. clearance holes (No. 32
drill) for Terry clips to hold the probe sensor. The
exact positions of these is not important. Wander

. plug sockets are mounted on the side of the box to
provide connection between RLA contacts and the
external audible warning device.

CALIBRATION AND SETTING-UP
PROCEDURE

1. Check that the timer is switched off.

2. Insert an ammeter (0-20mA) between relay RLA

and the positive pole of the battery.

3. Connect up battery.

4. Set VRI to about the mid-position of the track.

5. Press Sl to switch the unit on.

Put the sensor in cold milk and gradually bring to the
boil. The current should gradually drop from
I15mA to SmA as the temperature of the milk increases.

Ideally the Milk-o-Stat should turn itself off when the
milk is about to,boil. However, if the alarm sounds
too early, i.e. before boiling point is reached, turn VR1
slider a little more to the positive end (clockwise).
If the alarm sounds after the milk is boiling, turn VR1
slider counter-clockwise.

When the slider has been correctly positioned,
calibrate VR1, marking the point found as *‘MILK”.
Similarly calibrate for water or any other requirement.

For various positions of VR2 note the time delay
accurately, using a watch with a seconds hand, and
mark the time delays so found on VR2 dial. '

It is advisable to keep the glass probe scrupulously
clean. This can be done by rinsing in warm water
then inserting into Milton. Never insert the tube
into boiling water rapidly.

Do not let any part other than the glass tube come
into contact with food or water for the sake of hygiene.

BOILED!

There should be no more mess now! Switch on the
Milk-o-Stat, tune in to your favourite radio programme,
put the milk pan on the cooker—and walk away.
Use the Milk-o-Stat as an egg timer: a 3 minute egg
will be soft, a 5 minute egg should be hard. You can
tell when the water for boiling the egg boils—an elec-
tronic “‘whistling” kettle! All you need to do is to
repeat the calibration procedure, but using water.

As a short period timer the Milk-o-Stat should also
come in very handy in the amateur photographer’s
dark room.

GLASS THERMISTOR HOUSING

ENO BEING
SEALED

HOT FLAME
FROM GAS RING

Fig. 3. The glass n;be is heated by a bunsen burner or gas
ring to seal the end

TO POINTS #,P

INSULATED FLEX

Fig. 4. The thermistor has flexible wires connected to it
before insertion in the glass tube

TIGHT FITTING
INDIA-RUBBER SEAL

PEN CLIP FOR ATTACHING
TO SAUCE PAN

Fig. 5. The finished probe with pen clip for attaching
to the pan and rubber seal to exclude moisture from the
thermistor
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RELIABLE SYNCHRONISER

WINISIVIE

N THIS feature we hope, from time to time, to be able to
I publish suggestions submitted by some of our readers on the
: improvement of projects previously described

PRACTICAL ELECTRONICS; short contributions on other subjects
may be included. The aim is not to find fault or undermine the
abilities or knowledge of our contributors.
original article is par exellence but it could be improved or adapted
to suit individual requirements. -The views expressed by readers
are not necessarily those of the Editor.

DU

in

It may well be that the

THOUGHT you might be interested in a modification

that I have made to the Slide Synchroniser project
that you published in September 1965. Imade thissyn-
chroniser about a year ago, but was unable to obtain the
small 150 ohm relay mentioned. The nearest I could
get was a somewhat cumbersome 150 ohm Post Office
type. Whereas this was operated satisfactorily by the
pulse direct, it was a chancy business when the recorded
pulse was in operation.

I added a further stage of amplification but felt that
this might tend to overload the OCS81 a little, besides
being somewhat extravagant from a financial point of
view. Eventually I added an OC81DM in a switching
capacity to provide the relay with practically full battery
potential, whatever the strength of d.c. pulse emanating
from TR3. The modified device has provided me with
hours of reliable service so far.

J. Davies,
East Grinstead,
-Sussex.
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COMBINED AIDS FOR THE MOTORIST

HE other day I overheard someone complaining
Tabout having to pay a fine for driving through the
town centre after dark without lights, having forgotten
to switch them on.

I took two circuits from the May 1966 issue of
PracTicaAL ELECTRONICS, modified them, and com-
bined them to switch on the side lights and give a
flashing warning when darkness falls.

The lights are switched on by the same relay that
switches on the parking light, but does not become
operative until the ignition is switched on. As this
circuit becomes operative the smalil dash light keyed
by the multivibrator begins to flash.

It will continue to flash until switch S1 is returned
to the off position. The l.d.r. parking light also is
switched off by S1.

1. W. Berry,
Modified Porking Light ciceult ) - Huddersfield.
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...High Fidelity Amplifier
by Wharfedale

Yes, designed by Whartfe-
dale in their own laboratory
toextremely high standards,
to take Its place in the pro-
fessional studio yet hand-
somely styled to be equalily
at home in domestic sur-
roundings.

Whartedale Amplifier TYPE
No. WHF-20 incorporates
every reflnement to ensure
that the programmes fed
into it from your tuner, pick
up or tape recorderare amp-
lifled with precise accuracy
at all volume levels.

Every necessary control is
Incorporated but there are
no gimmicks. Whilst the

technical expert wiill favour
the flexibility of the controls
and the reserves of power
available, the layman wilil be
delighted to find that here Is
a professional instrument
that is easily controlled and
handled.

To whet yaour appetite here is a
brief specification :
Stereophonic high fidelity inte-
grated control unit and power
amplifier using silicon transistors
throughout.

20 watts (continuous) per channel
into 8 ohm load with total dis-
tortion of less than 0.2%.

Power. response =3 db a1 10 Hz
and 60 kHz (Ref 0db = 20 watis)
Tone control range + 17 db at

RANK WHARFEDALE LTD

40 Hz and + 12 db at 10 kHz.
Fllter slope variable from 0 db
10 20db per octave above 7 kHz.
Switched loudness control gives

. up to 10 db of bass lift at low

volume control settings.
Discinput sensitivities of 3.5 mV
or 50 mV (by switch) to maich
magnetic or ceramic cartridges.
Switched rumble filter — 3 db at
40 Hz, -18 db ai 20 Hz.

Tape input and output levels of
100 mV switched to allow tape
monitoring.

Tuner and auxiliary inputs with
100 mV sensitivity.

B\

WHARFEDALE
—

For full details of this amplifier
post this coupon now to:

RANK WHARFEDALE
LIMITED

IDLE BRADFORD
YORKSHIRE

NAME

ADDRESS

TOWN

COUNTY

IDLE BRADFORD YORKSHIRE
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BARGAINS IN MODERN QUALITY
KITS, COMPONENTS & EQUIPMENT

TR‘ANSISTOR KITS

PEAK SOUND SA8-8

epeakers. Auyone can assemble it.

STEREO
HI-FI & RADIO

Integrated 14 transistor steren amp. for good ceramic and
crysta!l pick-ups.
Beparate treble and bass controls.
instructions. Comlete down to lnst screw. £12/18/8. Peak Soumd Power Pack 13/15[-,

16-17 watts output into two 5 ohm
Easy to follow

12 watts r.m.e. iuto 1'5 ohin load.

assembled 89/6.

SINCLAIR STEREO 25

.pack £3118/6,

MULLARD

detalls.

bined amp. aml amp.
S|NCLAI R Z I 2 ;uit:lhlv 1()r1:l::|py l::;:lq;:ckrr.v

| T.R.S. MULLARD F.M. STEREO DECODER
existing transistor or valve systems £4/18/8. With pre-uligned inductore £5/8/-,
Four witt popular stereo :wnplifler in course of preparation.

Twa can he used in stereo.  Price, each

Combined high sensitivity pre-awplifier and coutrol unit-
Tdeal for two Z.12'5,

Assernbled £8/19/8. PZ3.  Power

6 trausistor kit with bulit-in
indicator. Can be used with

H.A.E. brings

SINCLAIR MICROMATIC KIT 58/68
. Ready built 78/6

SINCLAIR MICRO F.M. KIT 25/19/8

* CIR-KIT * Circuit board kit No. 3

as advertised. 15/-

GARRARD UNITS
LM.3000 charger with 9TA stereo
cartridge. 8 gns.

AT.60 De-Luxe charger with 1047
cast T/table less cart. 8} gns.
SP.25 De-Luxe single player lesa
eartridge. 94 gns. Carr. and packs
ing on above 7/6 each,

GARRARD PLINTHS in teak for
any of above, with plastic,cover
72/, Carr. and packing 5/—.

SEND 3D Stamp for MARCH Bar-

gain List of everything of
value to the keen constructor. PACKED
WITH BARGAINS.

DE-LUXE RECORD
PLAYER KIT

An elegantly designed quality Instrument
that builds into a superb reproducer. With

4 8p. Garrard Auto-Slim unit and special

MULLARD " 3-3" 3-valve Hi-Fi quality at
reasousble cost. Bass Boost aud Treble
controls, quality sectiOnal output transformer
(8 and 15 ohms). 40 c/s-25 kc/s + 1 dB,
100 mV. for 3W., less than 19, distortion.
Bronze escuicheon Pauel. Complete Kit
only £7/10/~, Carr. §/~. Wired and tested
29/10/-.

TRS KITS FOR MULLARD AMPLIFIERS

{STEREO VERSIONS IN COURSE OF PREPARATION—SEND S$.A.E.}

MULLARD **5-10" 5 valves 10 W., 3 and
15 ohms output. Mullard’s famouns circuit
with heavy duty ultra-linear .quality output
tir. Basic amplifier kit price.  £6/19/6.
Carr. 7/8. Ready built 11} Goa.

2 valve pre-amp. Mullard Circuit, £6/12/6
{P. & P.5/8). Assembled £8/10/-.

Mullard high quality 3 watt printed circult
valve amplifier, vol, bass and treble con-
trols, 87 5 10,000 }ine speaker.

Contemporary styled 2-tone cabi-
net, charcoal-grey and off-white
with matching blue-relief. Bize
174% X 16" X 8°. A stylish unit
capable of quality reproduction.
Circuit and const. details 2/6 (free

with kit).
COMPLETE KIT

Carr. and éns. 12/6 £1 3-1 9-6
Ready wired 30/- extra. Illuminated
perspex control panel escutcheon, 7/6
extra, Four contemporary mounting
legs, 6in. 10/6; 9in. 11/6; 12in, 12/6 extra.

TRANSFORMER SERVICE

We manulactare all types Radio Mains. Translormers, Chokes.
etc., for prototypes for small production runs.

invited., Prompt reply assured.

Enguiries

TRS.

POSTAL AND PACKING CHARGES
Termna: C.W.0. or C.0.D., post and packing Jb.1/-, 116, 1/9,

3b. 3/, 5ib. 3[9, Blb. 4/6, ete.
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RADI

COMPONENT SPECIALISTS

ESTABLISHED 1946
BRIGSTOGK ROAD, THORNTON HEATH, SURREY

(A few doors from Thornton Heath Station, Southern Railway)
Tefephone: THO 2188. Hours: 9 a.m.—6 p.m. daily. 1 p.m. Wed.

The series
exceptional

READERS SAY

.+« The Basic Electricity volumes, were readily undersiood by my
13 year old son . . . J.B., WOLVERHAM PTON
. . - I have every confidence in yous common core series for crealing
a sound basis on whieh fo build a suceessful future . . .

J.R., BIRMINGHAM

<+« d am weli pleased with this pictorial system.
elearly sel out in diagramse . .. L.P.,CO. ARMA

POST NOW FOR THIS OFFER '
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will be of
value
training mechanics and
techniclans in electricity,
Radlo and Electrontes.

WHAT THIS MONTH’S ENTHUSIASTIC

The New 'Picture - Book’ way of learning

BAS

You'll find it easy to learn wjth thisoutstandingly successful

new pictorial method—thc essential facts are
the simpleat language, one at a time; and each
by an accurate cartoon-type drawing.

60
in

Tick set requi

BASIC
BASIC
BASIC
BASIC

ELECTRICITY (5 Vols)

ELECTRONICS (6 Vols)

ELECTRONIC CIRCUITS (2 Vols)
INDUSTRIAL ELECTRICITY (2 Vols)

SYNCHROS & SERVOMECHANISMS (2 Vols)

1
The books are based on the iatest research inte simplified
learning techniques. This hue proved that the Pictorial
Approach to learning ia the quickest and soundest way of
gaining mastery over these subjects.

explained in
ia illustrated

r-----------------------

TO SELRAY BOOK CO.
HAYES HILL, HAYES, BROMLEY, KENT

Please send me Without Obligation to Purchase, one of the above sets on 7 Days Free
Trial. I will either return set, carriage paid, in good condition within 7 days or send the
following amounts. Basic Electricity 70/- Cash price or Down Payment of 15/-
followed by 4 fortnightly payments of 15/- each. Basic Electronics 82/- Cash Price
or Down Payment of 15/- followed by 5 fortnightly payments of 15/- each. This offer
applies to UK. only. Overseas customers cash with order.

\red (only ONE set allowed on free trial)

ELECTRICITY 70/- O BASIC ELECTRONICS 82/- O
ELECTRONIC CIRCUITS 40/- o
INDUSTRIAL ELECTRICITY 40/-
SYNCHROS & SERVOMECHANISMS 38/- O
ALL PRICES INCLUDE POSTAGE PE4

Signature ... i s — o
:vﬂrwh‘"a is (If under 31, signature of parent or guardian)
[
AT ... .. o5... oo o i il s 175 1.5 Ol . OGS el e 55 G 0
BLOCK LETTERS BELOW
FULL POSTAL
ADDRESY..... .ox...0 e kb IR s b b ¥ e o - T R A L 7 s 2
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LUMOSTAT HINTS

WOULD like to express my appre-

ciation for the articles on the
Lumostat. 1have made this, and it
promises to be an indispensible aid
in the darkroom.

May I offer the following advice
to anyone constructing this equip-
ment. In the ‘“‘auto’” function,
particularly during long exposures,
the circuit insulation is critical.
The auto/time switch, S8 in par-
ticular may be found to be at fault.
Various toggle switches tried were
found to have leakage resistance
of about 300 megohms which is too
small to be tolerated in this circuit.
A satisfactory substitute was found
to be a rotary ceramic type, with
leakage resistance greater than
10,000 megohms.

With this substitution, it was
found that certain capacitors
associated with.S9 had to be altered

i RLC 09
Relay [(2005] gxﬂ

i

to pin6 VTb

to give the correct logarithmic time
intervals. Correct values were
found to be: C28 0-017xF; C29
0-027uF; C30 0-033xzF and C31
0-05¢F. The values given in the

article are obviously not in keeping

with the rest of the capacitors,
probably as a result of leakage at
switch S8.

Some saving in cost is possible by

using P.O. relays. Almost any 24V
type may be used for relay B.
Relay C is more difficult, but a
satisfactory substitution, using a
2,000 ohm P.O. relay, operating at
6mA is shown in the circuit diagram.
A slip of paper between core and
armature suppresses any tendency
to bounce. The saving on the
Zener diode is also appreciable.
_ Finally, a word of warning! The
photocell 90AV is not sensitive to
normal.darkroom illumination, but
it is sensitive to light from an
electric fire. Switch this off during
calibration of the unit.

S. C. Hooson,
Liverpool, 16.

HOW TO USE THE

COMPONENT SELECTION CALCULATOR

GIVEN FREE WITH THIS ISSUE OF PRACTICAL ELECTRONICS

Gomponent Tolerance Calculator

T FREQUENTLY occurs that the constructor requires

to select a certain value of component from several
(e.g. resistor, capacitor, etc.) with a close nominal
value, i.e. the value given on the component.

If, for example, 80 kilohms is required the tolerance
calculator can find what nominal values can be used to
select, by measurement, the required value. Set the
centre line of each grey panel on the slide in turn
against the required exact value in this case against 80
on the lower scale. It will be seen that near preferred
values for selection could be: 82kQ at 5, 10, or 20
per cent; 75k at 10 or 20 per cent; 68kQ at 20
per cent; 91kQ at 20 per cent. Now you have a wide
range of components from which 80k Q may be found
by more accurate measurement.

Conversely, if you have a component of a given
nominal value (e.g. 100k Q 420 per cent) the range of
values within this tolerance can be found by setting
the centre line of the appropriate grey panel against
the nominal value and reading off the adjacent scale.
In this example, for 1002 420 per cent, the actual
component value may be between 80kQ and 120kQ.

It is important that the decimal multiplier, although
not given on this calculator, is easily taken care of by
memory. This will be obvious from the examples
given. The upper scale is continued on the lower
scale with some overlap—40 to 50. This makes
calculation easier within this range so that either
scale is selected for convenience.

From 8 to 20 the upper scale is marked in halves,
but if intermediate values are required you can transfer
to the lower scale and use 80 to 200. Again allow for
the decimal multiple.

This procedure is the same for any component.

Time Constant Calculator

THE calculation of time constants (T = CR) usually
involves awkward multiple and submultiple values of
capacitance and resistance and this Time Constant
calculator was designed to offset these difficulties.

The range of time constants available on the calcu-
lator is from 0-01 to 10* microseconds enabling rapid
evaluation to be made of the choice of timing com-
ponents that are so commonly encountered in pulse
circuits, RC oscillators, waveform shapers and tone
control filters, to mention but a few.

(a) Set lower limit of chosen kilohm scale, i.e. A, B,
C or D against chosen capacitor value (p or x
scale).

(b) Read off the number that coincides with the
multiplying resistance on the p or x scale.

(c) The multiple of this number ®f microseconds is
found directly above or below it by the lines
referenced by the scales involved, for example,
Ap, By, etc., and so provides the time constant.

It will be appreciated that the formula can be
manipulated. For example, the components for a
particular time constant would be realised by using the
converse of the operations as set out before.

As an example, find the time constant of a 4uF
capacitor and a 50 kilohm resistor.

50 kilohms appears on the slide scale B, so the lower
limit 10 on this scale is aligned with the 4u«F mark
on the p scale. The figure that concurs with
50 kilohms on the u scale is the number of the time
constant, i.e. 2. To interpret this value in micro-
seconds, refer to the scale B« which provides directly
the limits of reference in microseconds for the number
read off, namely 10° and 10°, therefore the time con-
stant is 2 :< 10° microseconds.
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=H1s field strength meter will be a useful addition to
any radio control enthusiast’s equipment. The
main function of this instrument is to enable the
transmitter or transmitter aerial to be checked. It may
also be used for modulation checks and also to ascertain
whether another transmitter is operating on one’s own
frequency or an adjacent frequency.

The basic circuit arrangement for a field strength
meter is shown in Fig. 1. It consists of a tuned circuit
YCi, L1, a diode detector D1, and a microammeter M1
to measure the diode current. Calibration of the meter is
of no great consequence, and may be in milliamps, volts,
or decibels; the instrument is used for comparative
measurements only. This elementary circuit suffers
from the disadvantage that a sudden increase in signal
strength may readily damage the meter movement.

In the design to be described in this article, a
transistor amplifier has been incorporated; this
increases the sensitivity of the instrument, and also
provides a degree of protection for the meter movement.

THE FINAL CIRCUIT

Referring to the circuit diagram Fig. 2, upon receipt
of a signal the diode D1 conducts, and causes a positive
voltage to be applied to the base of transistor TR1 so
reducing the collector current. The meter M1 is in the
collector circuit, and so registers a fall in current with
an incoming signal.

Fig. kA basic circuit for a field strength meter

Lt #Vci c2

The diode D1 is connected to a tapping one turn from
the bottom, or “‘earthy’ end, of the coil L1 to prevent
damping the coil unduly. This tapping may be moved
to the second or third turn for an increase in sensitivity,
with only a slight increase in damping on the coil.

The coil L1 consists of 11 turns of 18 s.w.g.
enamelled copper wire, wound on a lin former
and the winding is spaced to occupy lin. This
coil is tuned to 27MHz by a 65pF air spaced variable
capacitor VCI in series with a 30pF Phillips concentric
trimmer TC1. The trimmer is adjusted to bring the
operating frequency to the centre of the dial.

A phone jack JK1 is included for audio monitoring
of the signal when making modulation checks.

CONSTRUCTION

As the illustrations show, the prototype was built in a
metal case with a sloping front panel. This style of case
enhances the general appearance as well as facilitating
reading the meter. This is not an essential feature of
course, and any metal box or case of approximately the
same dimensions will be quite satisfactory.
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Small figures denote Printed Circuit
board terminations

e £

Fig. 2. Circuit of the final-
ised design

Fig. 3. Underside view of the
printed circuit board

The arrangement of the components can be seen in
the photograph, and the wiring is given in Fig. 6.

PRINTED CIRCUIT BOARD

All the smaller components are mounted on a
printed circuit board. Since this method of construc-
tion may be unfamiliar to some readers, the technique
involved in the preparation of this printed circuit board
will be described in some detail.

Initially all component sizes and their lead spacing
were noted. Then several small sketches were made
until a satisfactory layout was obtained. (It should be
mentioned here that the writer was endeavouring to
make the printed circuit as small as possible.) The printed
cijrcuit was then drawn to an enlarged scale in indian
ink. This drawing was photographed on to Kodak Lith
film with the aid of an ordinary photographic enlarger.
Next a negative was made of the correct size to contagt
print direct onto the copper laminate which had
previously been coated with Kodak Printed Circuit
Resist. The printed board is shown actual size in
Fig. 4. For component layout see Fig. 5.

BYY
+ve

x4 BYY

TAP ON
Lt —ve

‘ & I‘ ‘“ n Fig. 4. The printed

reproduced actual size

Fig. 5.
components in position

Top view of the printed circuit board with the
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COMPONENTS . . .

\ To ﬂwing Vane
Tag VC4
@ e

VCi

Resistors
Rl 10kQ R3 2:2kQ
R2 47kQ R4 [kQ

All £ 10%, W carbon

Potentiometer
VRI 11kQ preset

Capacitors
C)  I15pF mica or ceramic
C2 0-01.F paper
C3  300pF mica
VCI| 65pF air spaced tuning capacitor
TC1 30pF concentric trimmer (Phillips type)

Miscellaneous

D!  Germanium diode, GEX35 or equivalent

TRI Transistor, OC7}

MI Moving coil meter, SmA f.s.d.

JK!  Open circuit jack socket

SK1 Aerial socket

] Single pole onfoff switch

BY! 9V battery, PP3

Naterial for case. Copper clad board for printed
circuit and escutcheon. Two knobs.
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= = ’

Fig. 6. General view of the field
strength meter, looking into the under-
side of the case with the bottom panel removed

Although this may seem rather a long process for
such a small circuit or simple project such as this field
strength meter, it does provide an excellent way of
gaining experience before tackling more elaborate
circuits.

TUNING ESCUTCHEON

The escutcheon for the tuning control was made of
copper laminate in the -same manner as the circuit
board, except that a positive was used here. Thus the
letters and the dial engraving were etched away, leaving
the majority of the copper surface intact.

OPERATION

A length of 16 s.w.g. copper wire should be attached
to the aerial socket SK1 at the rear of the case. If the
same length of pick-up wire is always used, fairly
accurate comparative results can be obtained by always
positioning the meter the same distance from the
transmitter aerial. The distance will depend on the
sensitivity of the meter, and the aerials used. It may be
five yards, or so, and farther away for more powerful
transmitters.

First it is necessary to adjust VR1 for full scale
deflection of the meter pointer with no signal input
applied. The instrument is now ready for normal use.

Tuning 1s performed by adjusting VCI for minimum
reading on the meter. Adjustments to the aerial, or the
transmitter, are directed towards reducing the meter
reading; this indicates an increase in signal strength.

If the reading is reduced to, zero, then the field
strength meter should be moved farther away from the
transmitter, when some deflection will be obtained.
This reading should then be
reduced again if possible by
careful retuning of the
instrument.

Audio monitoring can be
performed by inserting a
pair of headphones into
JK1. In this way the modu-
lation of the transmitter
may be checked. It is aJso
possible to check whether.
any interference is likely
from other transmissions on
the same or adjacent fre-

quency. *
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PART FIVE

TONE FORMING FILTER
GIRGUITS

WE all know that the appeal of an organ does not
rest with any one particular sound, but rather on
a number of harmonious blends of the different voices
built into the instrument. Of course, there are sounds
found only in the organ—the diapason, tibia, the
ponderous basses which exist nowhere else. But we
must not fly too high, for whilst one could truthfully
say that there is no limit to the voicings possible from
organ pipes, there is a definite limit to the tonal
differences possible from electronic circuits.

If we have a common waveform, that is, one wave-
form only (of whatever kind) to cover a range of 61
notes or a frequency ratio of approximately 32:1, it is
quite evident that with any one passive filter network
we are going to find some parts of the compass where it
does not work at all, and at best the action of any tone
circuits must be very severe to greatly modify the tone.

BASIC FILTER CIRCUITS

The single tone network is the most commonly
encountered, some of its deficiencies being mitigated by
the fact that extremes of the compass are not much used;
and that by combining stops, the resultant juggling
with harmonics tends to obscure weaknesses in other
stops. On the other hand, certain circuits with certain
waveforms work very well.

The basic or elementary forms of the common
filters have been so often described that it is hardly
necessary to go over all this again; but briefly, low pass
cascaded sections will attenuate high notes, though
with considerable loss of signal strength, Fig. 5.1a. The
inversion of this circuit, the high pass filter, will remove
low frequencies, Fig. 5.1b. And the resonant, band
pass or band stop filter accentuates some frequencies at
the expense of others, Figs. 5.1cand d.

By ALAN DOUGLAS, Sen.Mem. |L.E.E.

INPUT ouTAuT

R L [

A

®

OUTPUT

- ©

INPUT m
00— ——0

O~ -0 -

Fig. 5.1. Basic fliter circuits. (a) low-pass cascoded
sections, attenuates high frequencies; (b) high-pass
cascoded sections, attenuates low frequencies; (c) resonant
band-stop fliter ; (d) resonant band-pass filter
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All of these circuits can be extended or combined, and
all can have more than one waveform injected. Such
tone circuits are called subtractive, because we are
removing unwanted frequencies from a complex
waveform.

One of the basic organ tones is the flute; if made
considerably louder, we could call it a tibia—the
foundation stop of the theatre organ. Organ flutes
have quite a number of harmonics, in general quite
small in amplitude. Fig. 5.2a shows the harmonic
content of a soft flute note, and Fig. 5.2b that of the
same note twice as loud. It will be seen that some
harmonics barely alter, but the second and fourth
become very powerful. If we subdue these we still
have a good flute, but if we take away the 4th, 6th and
8th we find only a very dull sound remaining. Later on

©

harmonics

Fig.5.2. Harmonic content for organ flute. (a) soft flute

tone; (b) same note twice as loud; (c) required content

©

S

Fig. 5.3. Passive equalising circuits. (a) flute forming
circuit; (b) attenuator for upper harmonics; (c) circuit for
progressive attenuation of upper harmonics
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we will see examples of tone circuits to simulate this
condition, but in the organ to be described later we
actually generate the required waveform directly
(Fig. 5.2c) and the small adjustments to be carried out
(which are greatly dependent on the loudspeakers and
the room in which they are used) can be made note by
note if required, which would be quite impossible with a
frequency divider system. Nonetheless we do use
flutes from our dividers and these are formed as shown
in Fig. 5.3a.

The constants for the four-section filters are of
course related to the pitch range involved, but even
with a sawtooth wave there are inclined to be too many
upper harmonics and these are equalised as far as
possible by attenuators between the adjacent octaves of
the busbars, Fig. 5.3b.

®

Z,

!L' ERE I -
VWA
Ro Ro
—d NN —
R2
©
7

F
R‘:WSOI).
RO: 100090
Rz 440
02:0-7907
[ o
Fig. 5.4. Reactive filters. (a) general principles, series

and shunt reactances; (b) combined serles and shunt
reactances; (c) bridged-T filter ; (d) complete equaliser
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wane

W ECTRONIQUES HOBBIES MANUAL

sepplies wad Idess
for the eloctromic
ond radio enthusiest

10/6

— +

1 should like a copy of the Electron-
iques Hobbies Manual. Enclosed is
a cheque(P.O. for 10/6.

NAME

ADDRESS

Below, wé’ve summarised 2 pages from the

Electroniques Hobbies Manual
606 PAGES REMAIN TO BE SEEN (when you’'ve got your Manual)

With the new Hobbies Manual, you
can obtain these—and over 11,000
other items—direct from Electron-
iques or through your Local Elec-
troniques dealer! The service is fast;
the range is the most comprehen-
sive ever offered. And the compon-
ents, which are supplied by 85
leading manufacturers, meet every
kind of need—whether the project is
advanced or elementary!

1 Transistor Coil Packs
(Qoilpax)

These silicon transistor units are
available in General Coverage and
Hamband versions. The IF frequency
is 1620 Kc/s, ready for use with our
tilters and IF ampiifiers as well as
existing receivers as the second IF.
The Manual contains comprehensive
technical data and other useful in-
formation on these items.

2 Oscillator Modules

Fully transistorised, these oscillator
units can be used for BFO, VFO or
CI0 applications. The BFO units in-
clude a variable capacitance diode as
the tuning element, permitting re-
mote control by linear law potentio-
meter. Extremely stable (better than
-002% per degree C), they have an
exceptionally pure oscillator wave-
form.

3 IF Strips and Filters

Two units are available—one at
1-62 Mc/s IF for use with Qoilpax, the
other for use at 455 Kc/s as a second
conversion IF strip or as a main
455 Kc/s unit. Both include a half
lattice crystal filter, AGC control, AM
and SSB detection and BFO injection
for CW reception. A third unit, also
at 455 Kc/s, uses a ceramic filter.

4 Power Modules

These small stabilised power units
operate directly from 6:3V AC heater
supply. Two outputs available: 6-2V
at 50mA Zener stabilised, and 9-0V
at 70mA MAX unstabilised. Either
polarity can be earthed providing AC
supply is floating.

5 Coils (Stabqoils)

A comprehensive range of transistor
coils Is available for intermediate
frequencies 0455 Kc/s and 1-62 Mc/s,
together with a complementary range
of IF transtormers.

Send now for your Manual, on the
coupon above, to this address:
Electroniques (Prop.-STC Ltd.) Edin-
burgh Way, Harlow, Essex. Tele-
phone: Harlow 26777.

High-grade components for amateur communications

electroniques

6714MG
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YOU CAN

NOW BUY THE
WORLD’'S FINEST
SPEAKER VALUE
DIRECT FROM

The 700 Mark V Range

Specially designed to provide outstanding range,
smoothness and uniformity of frequency response
with freedom from self generated forms of distortion

The speakers in this range all have a highly developed
dual radiating system with optimum termination of
both cones — voice coil impedence 15 ohms.

Power handling capacity in appropriate enclosures:—

780 Mk. V Price £3 .19.7
8 in. 6 watts r.m.s. 12 watts peak. (inc. 11/7P.T. and P. & P.)
7100 Mk, V Price £4 .14 .3
10in. 8 watts r.m.s. 15 watts peak. (inc. 13/9 P.T. and P. & P.)

7120 Mk, V Price £4 .18. 6
12in. 10 watts r.m.s. 18 watts peak. (No P.T. but inc, P. & P.)

Send for full technical data sheet with
suggestions for enclosures to.

REPRODUCERS AND AMPLIFIERS LTD.
Frederick Street, Wolverhampton England

P4

LOUD SPEAKER MANUFACTURERS TO THE
RADIO INDUSTRY SINCE 1930

up to levels more than adequate for domestic listening.
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EXCEL

4

Through this I1GS
3-way Training Method :

MASTER THE THEORETICAL SIDE

From basic principles to advanced applications,
you'll learn the theory of electronic engmeermg.
quickly and eas:ly through ICS. That's because
each course is set out in easy-to-understand terms.

MASTER THE PRACTICAL SIDE
ICS show you how to develop your practical

abilities in electronic engineering—alongside your

theoretical studies. It's the only sure way to

success. All training manuals are packed with
easy-to-follow illustrations.

MASTER THE MATHEMATICAL SIDE

To many this aspect is a bitter problem. Even
g more so because no electronic engineeris complete

without a sound working knowledge of maths.
But new ICS teaching makes nathematics easier
to learn.
Wide range of courses available include:
Radio/T.V. Engineering and Servicing, Closed Circuit T.V.,
Electronics, Electronics Maintenance, Instrumentation and
Servomechanisms, Telemetry, Computers, etc.
NEW! Programmed Course on Electronic Fundamentals
EXPERT COACHING FOR:
INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS
CITY AND GUILDS TELECOMMUNICATION TECHNICIANS
CITY AND GUILDS SUPPLEMENTARY STUDIES
R.T.E.B. RADIO[T.V. SERVICING CERTIFICATE
RADIO AMATEURS' EXAMINATION
P.M.G. CERTIFICATES IN RADIOTELEGRAPHY
And there are practical ‘“learn as you build’’ radio
courses as well.

Member of the Association of British Correspondence Colleges

. ot S AN N ATEMESEE . - . R Ap ke JAE 5 .
: ]
: FoR FREE HANDBOOK POST THIS COUPON TODAY :
.

: 1.CS., Dept. 351, INTERTEXT HOUSE, E
: PARKGATE ROAD, LONDON, S.W.1% :
. 1]
D ONAME oo e . :
» .
. .
L] .
*  ADDRESS :
H H
Ol —= = = 3
: g
H H
¢ OCCUPATION....... . AGE 4/67 ¢

INTERNATIONA[ 'CORRESPONDENCE SCHOOLS
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A rather better way to reduce the harmonics is by an
equalising circuit as in Fig. 5.3c. Here we progressively
cut down higher harmonics until they assume roughly
the same values as the lowest frequency required, as
follows. But first note that the equalisation 1s far from
perfect because we cannot terminate the circuit with
exactly correct impedances.

REACTIVE COMPONENTS

The simple low pass filter produces a loss which
increases without limit as the frequency rises, and the
inverse applies to the simple high pass circuit. But if
we introduce reactive components, such as inductances,
we can regulate the frequencies between which the filter
is effective.

Taking the simple case of Fig. 5.4a,.we find a
generator, source impedance, load impedance and a
series impedance Z, or a shunt impedance Z, more
commonly combined as a complete section Fig. 5.4b.
In this, if Z, is a series capacitor, it will reduce the level
of low frequencies; equally, an inductance Z, acts as a
variable shunt, allowing high frequencies to pass whilst
reducing low frequencies. Thus the whole of the
circuit attenuates low frequencies. The converse is
true, if Z; is an inductance low frequency signals can
pass to the load whilst a capacitor Z, in shunt reduces
the high frequency response.

Again, if Z, is a series resonant circuit and Z, an
anti-resonant circuit at the same frequency, then at
resonance, Z, is a short circuit to this frequency which
passes unaltered to the load. At all other frequencies
the impedance of Z; is greater than zero, so signals
arriving at the load are reduced in amplitude. Z, isan
open circuit at resonance but at other frequencies is less
than infinite, so it acts as a shunt across the load, thus,
the output falls off away from resonance. It is clear
that by choosing the Q of these circuits, or shunting
them with resistors, many alternative frequency bands
may be accentuated or diminished.

Later on we will see working examples of this kind of
circuit, which is essential for the simulation of reeds.
All such physical tone producers consist of a vibrating
system coupled to a resonating tube, and this coupled
system induces certain bands -of frequencies which are
common to many fundamental notes and are called
formants. It is by simulating formants or exciting
them and their harmonics that we are able to imitate the
sounds of reed pipes, because the range and level of all
the formants have been known and measured for many
organ pipes and orchestral instruments.

BRIDGED-T EQUALISER

We mentioned that it might be desirable to limit the
attenuation of a low pass filter so that, after a certain
frequency is reached, the loss does not increase. This
can be achieved with a circuit like that of Fig. 5.4c
which is a bridged-T equaliser.

In this, Z, is a parallel combination of resistance and
inductance and Z, is a series arrangement of capacitance
and resistance. If we take Z, alone; at very low
frequencies the reactance of L, is quite small, and
effectively short circuits R,, so there is little loss. As
the frequency rises, so does the reactance of L,
increasing the loss. Should the frequency continue to
rise, the reactance of L, eventually reaches a value at
which it is 10 times greater than R,. At this frequency,
by the rule of parallel circuits, Z, is approximately
equal to R,; further increases in frequency have no
effect.

Now looking at Z,, at very low. frequencies the
reactance of C, is almost an open circuit so Z, intro-
duces little loss. As the frequency increases, the loss
rises and eventually the reactance drops to a value
Yoth that of R,, so that Z, is approximately equal to
R,. Thus, looking at the whole circuit, the effect of
X1, is nil because it is too large and Xc, is negligible
because it is too small.

What is left is a bridged-T pad providing a constant
loss at all frequencies above that at which X1, = 10R,
and Xc, = R;/10. The resulting pad loss, as it is
called, is found from D = 20 log,, N decibels from
which can be found by transposing:

D
— 1
N =log 20
where
. Vout
e ) Vln

We find then that with a circuit of this kind we have
both a low and a high frequency stop band, with a slope
between formed by the constants R;, R,, L, and C, and
to some extent by the source and load impedances;
for such equalisers work tolerably well between very
different impedances. So without wearying the reader
with the complete calculations, we could suppose that
for a pedal 8ft flute stop we have a waveform which is
(or can be made so by the circuit constants) flat up to
100Hz and then increases by 18dB at 2kHz, where
again it is held by the equaliser constants. Then, to
flatten this curve so that the response from 100Hz to
2kHz is practically uniform, the constants given in
Fig. 5.4d will produce the result required, assuming a
source impedance of 1,000 ohms, which is not unrealistic
for transistor preamplifiers.

TRIAL AND ERROR

Resonant and antiresonant circuits can be assembled
in the same way, and in fact many examples of these are
to be found in commercial organs; but clearly the slope
or linearity of the applied basic waveform has a
profound effect on the success of these circuits and this
is the reason why a linear sawtooth is so much preferable
to a square wave when real fidelity is required.

On the other hand, such voices as the clarinet,
bassoon, lieblich gedackt, etc. must have a square wave
since they contain no even harmonics. Moreover, it
may be desirable to inject more than one waveform into
a complex tone circuit or, having modified the pass
band by a filter or equaliser, it might be desirable to
recrify the wave and then subject it to further treatment.
So it is evident that the successful employment of tone
filters is largely a matter for trial and error.  This also
follows from the fact that one maker’s concept of (say)
an organ trumpet is not the same as another maker’s.
Nowhere is this more noticeable than in the pipe organ
world.

The natural outcome of many years’ experience
yields a certain number of circuits which are really
effective if supplied with the correct initial waveform,
whilst dozens of theoretically good networks do not
produce anything of value. We therefore conclude
this section by illustrating two groups of tone networks,
one of which requires a sawtooth input and the other, a
square wave. In any event, if all the tone networks are
to be terminated in a busbar feeding a common ampli-
fier, then of course there must be appreciable series
resistance left in each filter to prevent short circuits.
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Fig. 5.5. Commercial flute networks. (a) 16ft Bourdon;
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The alternative is to feed each tone circuit into its own
amplifier which is much more costly but sometimes
desirable.

SAWTOOTH INPUT

Taking the flute-like tones first, in Fig. 5.5 we see a
16ft Bourdon at a, an 8ft flute at b and a 4ft flute at c.
All require a sawtooth input. At d we find an 8ft flute
extracted from a square wave, and this is also required
for the 16ft contra tibia of Fig. 5.5e. Note the input
circuits for the 8ft flute above, derived octave by octave
rather in the manner of the equaliser just described.

String tone pipes always present a problem in
stability, but we have an advantage here in that any
sufficiently strong cluster of high harmonics will
resemble a string organ pipe quite reasonably well.
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Fig. 5.7. Circuits for deriving conventional organ voices
from sawtooth inputs

Accordingly we show, in Figs. 5.6a, b, ¢, both 16, 8 and
4ft violes for a sawtooth input, also an 8ft viole for a
square wave input (Fig. 5.6d).

In the matter of more conventional organ voices,
assuming a sawtooth input, we can show circuits in
Fig. 5.7 for 8ft trumpet, oboe, horn, dulciana, and open
diapason. Note that this latter voice requires injection
from a 4ft sawtooth as well as the 8ft basic pitch.

Finally, some interesting effects can be obtained
from overlapping resonant circuits joined in series
across a sawtooth line. This process has, in particular,
been carried much further in the Bode Melochord,
where contacts on each key continually retune resonant
circuits so that the inevitable change in tone quality
at the extremes of the compass is overcome.
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Fig. 5.8. Circuits for organ voices, derived from square
wave inputs

SQUARE WAVE INPUT

Those organ sounds dependent on a square wave
comprise the stopped diapason, clarinet, and cor
anglais. There are, of course, many others, but we
would not find them of much value in practice. Tone
shapers for these voices are illustrated in Figs. 5.8a, b, c.
An interesting circuit for an 8ft vox humana is given in
Fig. 5.8d and requires a square wave.

In applying any or all of the foregoing, we must not
forget that the loudness at which each voice is set
greatly influences both its fidelity and its mixing
properties. And all of these effects can be enhanced or

.reduced by the application of vibrato in various forms,

and by the loudspeaker system and its placement in the
room. We will examine these matters next month.
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TRANSISTORS

With so much happening: in the
world of electronics it is practically
impossible to keep step with the
lightning pace of the large organisa-
tions. But some of the ‘‘giants” of
industry realise that the amateur
market is no small market and make
most of their components available
to good recommended retailers.

Mullard is a typical example and
they have just announced the addition
of seven new pnp types to their range
of silicon planar transistors. Five
have power rating of 600mW and two
power ratings of 350mW. Because
of their linear gain/current charac-
teristics all the new types are suitable
for both switching and linear applica-
tions. Their pnp characteristic per-
mits complementary operation in
conjunction with established Mullard
npn types.

The. two 350mW devices are
numbered BCY70 and BCY72. The
former has a high Veeo of 40V and a
low saturation voltage. It is
primarily intended for medium speed
switching applications. The general
purpose transistor type BCY72 is
suitable for use ‘in switching and
amphfymg applications requiring less
stringent operational requirements.

A low leakage current, low satura-
tion voltage and a high cut-off
frequency, generally in excess of
200MHz, are features of the new
600mW transistor types 2N2904,
2N2904A, 2N1131, 2NI1132 and
2N3133.

Applications for the 600mW group
of devices are similar to those*
recommended for the lower rated
devices although the high power rating
also makes them suitable for use in
driver and output stages.

The silicon diffused junction
rectifier BY105 is a newcomer to the
Brimar range. Rated at 800V, and
using metal *“‘top hat” encapsulation,
the BY 105 can operate at 1-1A. This
gives it a substantial advantage over
the earlier BY100 (even though this
has now been uprated to 750mA),
since both types are offered at the
same price.

Whilst still on the subject of
rectifiers a new addition to the
existing range of Sanken silicon
rectifiers is the type HF SA-3A from
Photain Controls Ltd., Randalls
Road, Leatherhead, Surrey.

The peak reverse voltage is 600V
with a r.m.s. input voltage of 420V
and d.c. output current of 1-5A.
Reverse current is 1uA at peak
reverse voltage, forward voltage drop
is 0-93V and recovery time is lus.
Junction temperature is 150 degrees
centigrade and surge current is 100A
for 10ms.

International Rectifier Co. Ltd.,
have inttoduced a new selection of
Zener diodes. Called the Zecon
range they are available in 1 watt
ratings up to 35 degrees centigrade
and voltage values range from 3-9 to
30 volts in standard +10 per cent
tolerance gradings.
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MARRKET
PLACE

“Commodore**
by KB

portable receiver

HOME LISTENING

Claimed to be the smallest receiver
in the world the Sinclair Micromatic is
housed in an elegant black plastics
case with a polished aluminium front
panel. Measuring only 13in X1 &in
X 1in it contains a six-stage transistor
circuit, ferrite rod aerial and two
Mallory Mercury cells type ZM312
or RM312, which give up to 70 hours
playing time.

The new circuit uses three special
Sinclair transistors to assure good
selectivity and reception from a wide
range of stations over the medium
waveband. The set is switched on by
inserting a lightweight earpiece, with-
drawing it automatically switches the
set off.

Available in kit form for 59s 6d
complete with earpiece and instruc-
tions, or ready built for 79s 6d, the
Micromatic is covered by a five year
guarantee.

The Radionette Multiplayer 50 is a
compact  transistorised  multiple
record player in a teak cabinet with
Perspex cover, now being imported
from Norway by Denham & Morley

Ltd.,, 173-5 Cleveland  Street,
London, W.1.
This automatic ‘‘juke box” is

capable of playing 25 discs or 50
sides in any pre-arranged order.
Operated by push-button controls
you can start, stop or replay any
record or have six hours continuous
music. Incorporating a 15watt
amplifier with separate bass and treble
controls, it plays at two speeds, 33
and 45 r.p.m., selected by a simple
changeover switch. The frequency
range is 47 to 17,000Hz 4 3dB at IW
output.

We recently had the opportunity
of trying out a new KB portable
radio, Commodore (model KRO022).
This set doubles as self-contained
portable and car radio. For the
latter function, the directional pro-
perties of the internal rod aerial
are nullified by plugging the car
aerial into the socket provided.

Lively performance was obtained
in various locations. A sensible
feature is the bandspreading of
medium waves. Two wave bands
(555-275m and 280-185m)’ simplify
accurate tuning of the multitude of
stations. The third band covers
long waves.

Vital statistics: Seven transistors
plus diode; earpiece socket; tape
recording socket; car aerial socket;
7in x 12§ in x 2% in.; 4 1b 8% oz.
18 gns plus 5s 3d tax surcharge.

One black mark: back panel
slightly bowed; suggest this would be
prevented if rwo securing screws
were provided at ends rather than the
single screw at top centre of the
panel.

Finally, look for the new modular
techniques in hi fi at the Audio
Festival and Fair (Hotel Russell,
London, W.C.1. March 30 to
April 2).
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ELECTRONG
QWM & VOVY

HIGH RESISTANCE VOLTMETER

Five d.c. ranges up to:

IV, 5V, 25V, 00V, 500V f.s.d.

Input resistance 10MQ

Accuracy better than £5% at f.s.d.
Linearity better than +59, at f.s.d.

By H. T. KITCHEN

VE VOLTMETER & OHMMETE

SPECIFICATION

MULTI-RANGE OHMMETER
Seven ranges based on left-hand zero,
10 ohims calibration at centre of scale, and

100 ohms near to right-hand end:
Scale X1; XI10; XI00; X1,000; Xi00,000;
X 1,000,000

Reference voltage 15 volts from dry cell
Accuracy better than 4-59% at f.s.d.

INCE good test equipment is essential to the serious

hobbyist, one item, the valve voltmeter (v.v.m.), is
one of the most useful units to grace the workbench.
This article presents the design of a good and reliable,
yet simple and inexpensive v.v.m. together with an
exposition of why it is necessary and how it works.

In order to explain why a v.v.m. is necessary it is
essential to have at least an elementary knowledge of
an ordinary voltmeter. All voltmeters extract power,
however minute, from the circuits to which they are
connected so that the less power they extract the more
accurate the final result—provided the initial meter
calibration is correct.

This is particularly applicable to high impedance
circuits which, as a rule, have very small currents
flowing through them. A typical example is a voltage
amplifying valve stage with a very high value of anode
load resistor. »

The effect of connecting voltmeters of differing
sensitivities into such a circuit is shown in Fig. 1.
In Fig. la, RL = 100 kilohms, the h.t.. supply is
300 volts, and the anode current is ImA. Now by
Ohm’s law, ImA through 100 kilohms will cause a
voltage drop of 100V across R leaving 200V on the
anode which is the true anode d.c. voltage.

If a voltmeter with a sensitivity of 1,000 ohms per
volt, is connected as shown in Fig. 1b, the current
drawn by the meter will be ImA for full scale deflection.

Since the valve requires ImA and the meter also requires
1mA the total current flowing through Rz will be 2mA,
which by Ohm’s law will cause 200V to be dropped
across R leaving 100V on the anode—and this is the
voltage the meter will indicate, an error of no less than
50 per cent. The unwary could go chasing non-
existant faults unnecessarily.

Now consider a 20,000 ohms per volt meter with a
full scale deflection of 50xA (Fig. 1c¢).. This would
show a truer picture since it only requires one twentieth
of the current used by the first meter. The total current
passing through Ry is now 1-05mA, causing a voltage
drop of 210V, and leaving 190V on the anode, which
would be indicated by the meter. Although not
absolutely correct, this is a more reliable reading than
the first example.

VALVE VOLTMETER

A valve voltmeter with a very high input resistance,
typically 10MQ, would be better still since it would
cause only an additional 20uA to flow through Rr,
increasing the voltage drop to 102V and leaving 198V
on the anode.

A valve voltmeter uses a kind of impedance converter
which allows a milliammeter or microammeter with an
inherently low impedance to ‘be connected into a high
impedance circuit without adversely affecting the true
value being measured.

279


http://www.cvisiontech.com
http://www.cvisiontech.com

+300v

+300v

+200v

+300vV

Fig. 1.

The ideal v.v.m. would be one havirig infinite input
impedance and zero output impedance which are in
practice unattainable, although a number of proven
circuits do go a long way towards the ideal. They are
necessarily comparatively complex and correspondingly
expensive. However, it is possible for most amateur
needs to be fulfilled by simpler and cheaper circuits.

Impedance conversion is not the only function of a
v.v.m. for it has also to provide a degree of current
amplification. On the 1 volt range for instance the
current extracted from the circuit under test is 0-1xA.
This gives an f.s.d. reading on the meter of 50uA
necessitating an amplification of 500 times or 54
decibels.

The valve operates as a push-pull cathode follower,
the two halves of the double triode Vla and V1b being
balanced for current equality by means of the potenti-
ometer VR, when of course the meter will not register
(see Fig. 2). The circuit is in effect a balanced bridge
which is unbalanced when a voltage is applied upon
either grid, the unbalance being shown by a deflection
on the meter. This unbalance will depend on the
polarity of this voltage, so that a centre-zero meter
would register either way.

In practice it is preferable, and usual, to use an
ordinary meter and use a polarity reversal switch which
adds a slight complication but effectively doubles the
scale length of the meter. The grid of Vla is con-
nected to the potential dividing resistors Rl to R5
via R13 which reduces the ratio of maximum to mini-
mum grid resistance as Sl is rotated. Without R13
the maximum resistance in circuit is 10MQ on the 1V
range and 20k(2 on the SO0V range—a ratio of 500: 1.

With R13 in circuit the maximum grid resistance is
about 13MQ and the minimum about 3M(), a ratio of
4-3:1. This reduces the variations in zero setting due
to grid current which would be caused by the extreme
variation in grid resistance without R13. This varia-
tion is also reduced still further by running the valve
with a very low anode potential.

The potentiometer VR1 enables the electrical zero
to be set to coincide with the mechanical zero. It also
enables the pointer to be positioned anywhere on the
scale, which is a most useful facility since it enables the
v.v.m. to be used as a centre-zero meter for f.m. receiver
alignment.

2480

llustrating the effect of circuit loading on anode voltage when using meters of differing sensitivity

Vis Vib
R13 [
)
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} 0
/7J77 R4 -v
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Fig. 2. Circuit diagram of a basic bridge valve voltmeter

VR2 and VR3 are selected as required by S2 and
fulfil the following functions. VR3 allows the meter
to be calibrated for a given input and is not used after
initial calibration 1s complete, it 1s made a preset
control. VR2 allows the meter to be set to full scale
deflection for resistance measurement. Since it will
require periodical adjustment, it is brought out as a
front panel control.

S2 also reverses the meter polarity so that either a
positive or a negative potential (with respect to chassis)
can be measured, when VR3 will be in circuit. On the
**ohms” range VR2 is brought into use. 1n the “off”
condition the meter is disconnected from circuit and
a short circuit placed across it, which effectively damps
the movement, protecting the needle from excessive
swinging during transit. When not in use the unit
must also be disconnected from the power supply by S3.

OHMMETER

The ohmmeter is part of the v.v.m. circuit and
allows a very wide range of resistance to be measured,
which in the prototype was made from 12 to 100M{2.
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The top range could be increased to 1,000MQ if a
standard 100MQ resistor is obtainable. The circuit
operates by measuring the voltage present at the
junction of the standard resistor RS and the unknown
resistor Rx both of which are connected in series across
the reference voltage (see Fig. 3).

In the complete circuit the standard resistor is
replaced by resistors R6 to R12 and the reference
voltage is provided by a 1:5V pen torch cell; full-scale
deflection is set by VR2.

In this context it must be explained that the electronic
ohmmeter works in reverse to the normal type in which
f.s.d. corresponds to zero resistance. If the unknown
resistor Rx is now connected in circuit the meter will
indicate the reading which is proportional to the ratio

of Rx to Ry. When Rx == Ry the meter will read
mid-scale.
o=
[]
]
()
14 T0
R,f’ INPUT
{ TERMINALS

POWER SUPPLY

The power supply requirements are very modest so
that a comparatively simple circuit is quite adequate.
The h.t. required is —65V, +65V at 3-5mA, the nega-
tive supply being used for grid biasing. Smoothing
is provided by C3, C4 and R19, the negative voltage
being developed across R18.

COMPONENTS

Fig. 4 shows the complete circuit with the voltage
dividing network R1-R5 for selecting the appropriate
voltage range. The standard resistors for the ohms
ranges are selected by S1b.

Stability of indication is as important as initial calibra-
tion accuracy, for it is pointless calibrating a meter to a
fine accuracy if it is going to be wildly inaccurate on a
subsequent occasion.

Variations due to fluctuating h.t. and heater supplies
are largely cancelled out due to the push-pull operation,
so one has to look further afield for possible sources
of trouble.

The potential divider resistors R1-R5 must be of the
highest quality possible, preferably 1 per cent high
stability types, though 5 per cent hi-stabs could be
used if one is prepared to accept a reduction in overall
accuracy. Resistors R6 to R12 should also be 1 per
cent hi-stabs. Two other resistors should be hi-stab

Fig. 3. Ohmmeter grid divider circuit showing how Input types, these being R13 and R16 although here accuracy
voltage varies with terminal resistance can be relaxed to 5 per cent or even 10 per cent.
0c. INPUT ™ ETIT TN
3%K0
..... 100 R20
..... 1000 —
..... 1k +
..... 10kA o1
..... 100k R17 2 cl:—.:_ cg n s
..... M B & yopr 16pF
..... 10M0
R16 150v
3-3M0
e :
c2
0-00SpF ;;:n
R1S 3
»W—J Py v
OHMS
L’ '
y
T0 V1
HEATERS
5V
)
., R12 A 68k0
o —_—0

Fig. 4. Circult diagram of the valve voltmeter and ohmmeter.

rin

The following are the function ranges for S| and S2

D.C. Voits (S1) Ohms (S1) S2 Ranges
Position | ...... 1y Position 6 ... QX10° Position 10... QX10? Position |l ......... Meter Off
Position 2 ...... 5v o: 5 iti
Phaisionid .- 25V Position7 ... QX10 Position 11 . OX10 Position 2......... Ohms
Position4 ... tooy Position 8 ... QX10° Position 3......... D.C. Negative Volts
Position 5 ... ... 500V Position9 ... QXI10° Position 12... QX1 Position4 .. _...... D.C. Positive Volts
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Front panel layout

Fig. 5.

The only capacitors deserving special mention are CI
and C2, which decouple both grids against any a.c.
signals which may reach them. Although the actual
value is unimportant their insulation properties must
be absolutely first class.. Since they are both connected
across very high resistances, any leakage will adversely
affect the v.v.m. Any value from 0-001x4F to 0-01xF
should prove suitable particularly if they are poly-
styrene or silver mica types.

The range switch SI must be of good quality.
Although the author was fortunate enough to possess
an instrument quality stud switch, it is possible that
most constructors will not have one to spare—and
they are expensive items to buy new. The wafer
switch specified should however prove quite satis-
factory. S2 can also be a wafer switch with only 4
of the 6 ways used.

The meter will almost certainly be the most expensive
single item. The larger the meter the more accurately
and easily can readings be made. It must be borne in
mind that some meters are accurate only if used
vertically or horizontally.

The valve can be any medium impedance double
triode such as the one specified. The valve holder
should preferably have either ceramic or p.t.fe.
insulation to minimise capacitance leakage between
adjacent pin connectors.

CONSTRUCTION

The cabinet was constructed from Jin softwood for
the sides and hardboard for the front, rear, and
bottom. Many of the dimensions given in Fig. 6 are
the inside ones and are given for guidance only. Itis
possible that the positions of some holes may require
altering to suit different components.

The final angle or slant on the cabinet was chosen
because it permits easy meter viewing whether one is
standing or sitting, a great convenience although it
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Fig. 6. Constructional and drilling details of panel assembly
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COMPONENTS . . .

Resistors
Rl 8MQ (47MQ + 3-3MQ in series)
R2  1-6MQ (3:3MQ + 3-3MQ in parallel)
R3 300k (i50kQ + I50kQ in series)
R4 80k (47kQ2 + 33kQ in series)
R5 20k (10kQ 4+ 10kQ in serles)
R6 100 1%, +W (metal film) (Waycom)
R7 1000

R8 1kQ
R9 10k
RI0 100k
RIT IMQ
R12 10MQ

RI3 33MQ 5%, %

RI4 68kQ 10%, +W

RIS 47kQ 109%, iW

RI6 3:3MQ 59, +W

RI7 33kQ 10%, IW

RI8 33kQ 10%, IW

R19 33kQ 10%. IW

R20 1kQ 10%, IW

All 19, high stability, tW except where otherwise
stated. Alternative resistor combinations shown in
brackets should also be 19

Potentiometers
VRI 2:5kQ finear carbon
VR2 5kQ linear carbon
VR3 10kQ linear carbon preset

Capacitors
Cl 0-005uF mica 350V
C2  0-005xF mica 350V
C3, 4 164 |6uF elect. 350V

Transformer
TI Mains Transformer:
Pri. 200-250V mains;
Sec. 1. 150V 5mA; Sec. 2. 6:3V 0-4A

Valve
VI ECC82 or 12AU7

Rectifier
Dl 250V 50mA contact cooled, half wave

Meter
Ml SOuA f.s.d. 1,100Q int. resistance (type Sifam
M202) or MR3P (Henry's Radio)

Switches
S| 2 pole 12 ways (2 bank wafer switch)
S2 2 pole 6 ways (2 ways not used)
S3 Double pole onjoff toggle switch (see text for
notes on S| and S2)

Miscellaneous
BYI 1-5V pen torch cell
LPI Lamp 6V m.e.s. with holder
Valveholder B9A ceramic or p.t.f.e.
Insulated screw terminals (3 off)
Turret tags and soldering eyelet tags
Four knobs

T0 TI

-
(~\)
NS S
R (INPUT) v (IvPUT)

Fig. 7. Component assembly and wiring details
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must be stressed that most accurate readings are made
by viewing straight in line with the meter needle. Use
of a mirror which is sometimes fitted behind the needle
of a high quality meter, is recommended for accurate
interpretation of the meter reading. Ventilation holes
are drilled along the top and bottom edges of the
cabinet to allow the heat from the valve to escape.

Almost the entire circuit is assembled on a sheet of
s.r.b.p. measuring 9in x41in (Fig. 7). This is fixed to
the cabinet by 4in quadrant section supports glued to
the cabinet sides. The: distance of these pieces from
the front panel will depend upon the depth of the meter
casing within the cabinet, since the connecting terminals
of the meter also serve to hold it in place (see Fig. 8). If
the meter holds the board quite firmly, these quadrant
pieces may not be necessary.

The potentiometers and switches that have their
spindles protruding through the front panel should be

TESTING

The v.v.m. is now ready for testing but before the"
mains are connected the controls should be set as
follows: S1 to 5 volts range; S2 to d.c. positive; VRI1
to approximately mid-position; VR2 and VR3 with
maximum resistance in circuit. The mains supply can
then be connected and switched on.

As the valve warms up the meter needle will swing
from side to side and then take up a definite position
at or near the zero position. If not VR1 must be
adjusted to bring the needle to zero. If zero can only
be obtained with VR1 at one end of its track the valve
is unbalanced and another specimen should be tried.
If zero is obtained with VR1 at its mid-position, the
two triodes are passing near equal cathode currents
and all is well. The zero setting should not alter as

S1 is run though all ranges, or if S2 is switched to d.c.
negative or ohms.

AP A

VAo G, 7P P L £ s

_HARDBOARD
FRONT PANEL

i e A i Z L2

A A

PAXOLIN
CIRCUIT BOARD
9"x 4‘/2'

V‘»’\ U7 THICK SOFTWOO0D SIDE

Fig. 8. Component board disposition relative to front panel,

depend on the meter depth

fixed in position on the panel and corresponding holes
drilled through the box. The s.r.b.p. panel is offered
up to the front panel of the box from behind and the
positions of the holes scribed on to the rear of the box
front panel. Remove the s.r.b.p. panel then drill out
the holes in the box.

A piece will haye to be cut out of the s.r.b.p. to clear
the mains transformer which is bolted to the front
panel by 4 B.A. nuts and bolts. Four turret tags or
4 B.A. soldering tags are inserted into the s.r.b.p. in
the positions shown to support R18, C3, C4, and R19.

The 1-5V pen cell is fixed to the side of the box, first
removing the cardboard cover so that connection is
made between the zinc case and the metal clip. A
soldering tag is held under the clip fixing screw. This
tag is then connected to the common earth terminal.
A short piece of insulated wire is soldered to the battery
positive terminal, the other end going to the junction
of the resistance standards—a common tag situated as
convenient for resistors R6 to R12.

Although wiring should be straight forward it is
advisable to treat the high stability resistors with some
care. The use of a heat shunt is advisable while
soldering, for even the best hi-stabs will fail if roughly
treated to an overdose of heat from the soldering iron.
To avoid any risk of damage to the meter it should not
be fixed in position until wiring is complete. It is
advisable to reset the wiring and to remove any stray
pieces of solder or wire that can have such disastrous
results if overlooked.
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2BA TAGS

Note that fillet fixing distance will

CALIBRATION

Calibration can be carried out after allowing ample
time to settle down (about 10 minutes) using the circuit
of Fig. 9. The 10k linear potentiometer is adjusted
until the standard meter reads precisely 5V when VR3
can be adjusted to allow the v.v.m. to read corres-
pondingly. The zero setting should be checked and if
necessary readjusted and then the full-scale reading
rechecked. The two are slightly interconnected and
several adjustments may have to be made. The battery
and v.v.m. polarities should be reversed and the full-
scale reading checked for a negative input. This
reading should be identical whether one measures
positive or negative voltages both, of course, with
respect to earth.

The linearity of the v.v.m. scale can be checked by
reducing VR1 slowly, comparing the standard and
v.v.m. readings every 0-5V. The deviation should not
exceed 5 per cent.

The calibration of the ohms ranges is somewhat more
complicated, requiring the use of a resistance sub-
stitution box or a collection of 1 per cent standards.
Five or 10 per cent standards could no doubt be used
but, taking into account human, electrical and
mechanical errors, the net result would not be of much
use apart from rough resistance checks. Ideally also,
each resistance range should be individually calibrated,
a quite formidable task requiring a wide selection of
standards.
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It may be possible to calibrate one range (¢.g. 10kQ)
to a reasonable accuracy and assume the others to be
calibrated automatically. Checks above and below
with the occasional 1 per cent hi-stab resistors showed
very little error, so that it is not unreasonable to suppose
that overall accuracy is sufficient for most servicing
needs.

NON-STANDARD RESISTOR VALUES

Some constructors may find it difficult to obtain the
exact resistance values suggested for R1 to RS as most
of them are non-standard. These were chosen to
allow a voltage step of 5:1 from range to range as
this permits rather more overlaps at the bottom end
of each range resulting in improved accuracy. Alter-
native combinations are given in the components list.
Where 10 to 1 steps aren’t objected to or where the
specific values for R1 to R5 cannot be obtained, a
change can be made in resistance values and R1 to RS
changed to 10MQ, 1MQ, 100k, and 10kQ allowing
voltages of 1V, 10V, 100V, and 1,000V respectively to
be measured. RS can be deleted.

It is most inadvisable to replace this with a 1kQ
resistor and to try for a 10kV range as the insulating
properties of the input terminal and Sla will almost
certainly be inadequate. The quoted values for RI-R5
can be made up using two or more resistors in series or
parallel in each case.

CALIBRATED
o = METER V.VM. -
- °
o) | lowo \. o[\ ] ¢
. LINEAR o
Nl 3 R pop

L

Fig. 9. Test set-up for callbration of the valve voltmeter

Some 12-way wafer switches are actually 11-way
types; the twelfth position being used to switch off
when the wafer is left on its input wiper position. In
this case the seven resistance ranges can be. retained
and the voltage range converted to the 1V, 10V, 100V
and 1,000V sequence, resulting in a total of. 11
ranges. The switch must never be left “off” when the
v.v.m. is switched on as the grid will be “floating”
with consequently possible damage to the valve.

It is desirable to mark the scales on the meter dial.
Particular care is necessary when removing the meter
movement from its case. Before doing so turn S2 off
to damp the movement. Be careful not to touch the
needle otherwise it may be easily damaged or bent.
A fine mapping pen is suitable for marking the dial.
Switch S1 and S2 to the appropriate positions for
calibration. On completion of calibration switch S2
to off and carefully replace the movement in the case.

In conclusion, a word of warning. Always bear in
mind that one meter lead is earthed so that any attempt
to measure directly across a floating voltage may have
dire consequences. A floating voltage is one that has a
certain potential difference across, for example, a
resistor, both ends being above chassis potential.

CONSTRUCTION

PROJECTS

in Next Month's Issue

LIGHT-OPERATED
STOPWATCH

This photo-electric detection device
operates a stopwatch to ensure
accurate timing from start to finish
at athletics meetings, motor rallies,
and similar sporting events.

SCOOTER ALARM SYSTEM

An instant alarm system to prevent a
scooter and its accessories from being
stolen.

BASS GUITAR

Detailed plans and instructions for the
construction of an electronic bass guitar.
Volume and tone controls are included.

=
PRACTICAL =1

ELECTRONICS

PRICE /5

MAY ISSUE ON SALE APRIL 14
Order your Copy Now!!
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ELECTRONORAMZ
L

Capacitance Probe Proximity Detectors

CAPAC!TANCE type proximity detectors often depend
upon a change of capacitance relative to earth to alter
the balance in a bridge network. These systems are not
always suitable for all applications because the area of
capacitance between probe and “earth’ becomes a factor
which limits the use of such probes near pipes and girders.
Photain Controls of Leatherhead have a Patent Appli-
cation on a system, which overcomes this difficulty, using
a high frequency oscillator. Two equally balanced
coils form a balanced bridge with no reference to earth
other than by fixed capacitors. The probe area can be to
anyf r]elquired dimednsion and the capaci(ancl:)e detection area
is fully directiondl. Our photograph above shows the ) nd 1 3
control unit with three probes for different applications Mlcm'm[e_gramd G_Umpuml . ]
such as counting, limit switching, conveyor process N English Electric Leo Marconi computer production
control, or liquid level control. : centre, now under cons(rucglllon a(dWmsrflord, Crgzshlre.
will produce the new System
4 computers under the mana-
gership of Mr I. H. Owen,
who is seen top right with
System 4 magnetic tape Units
at Kidsgrove. These com-
puters are said to be Britain’s
most advanced third genera-
tion machines and use micro-
integrated circuits.

Automatic Sorters for
Gapacitors

TH!-‘SB clean-line consoles
(left) are German Klemt
automatic capacitor sorters
being tested by engineers of
the U.K. agents Livingstone
Electronics.

An operator places com-
ponents to be tested in the
sixty sets of jaws on a large
rotating wheel. Pre-pro-
grammed tests are carried
out as the wheel rotates, then
components are sorted into
grade or reject bins. The
programmed test equipment
is housed in the adjacent
racks.
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Laser Photography

OLOGRAPHY, a technique of lensless photography, is
Hone of the latest uses of the laser's ‘‘light fantastic™.
Dr Ronald Lundgren of Hughes Aircraft Company’s
research laboratories in California is shown (right)
recording a “‘hologram’, a true three-dimensional image,
without the use of a lens. In the holographic reconstruc-
tion of the image, by playing the laser light back through
the plate, one can see the pixie-like figurines in foreground
in true three-dimensional form from any angle, as if
looking through a window. Scientists believe that holo-
graphic techniques may someday be used for target
recognition from air to ground, and that we may eventually
have holographic movies and television.

. e T e
TERCOTNE DIGITALLY

T Tim
- -~

A Mere Bagatelle !

THxs machine may look a bit like a
pin-table indicator board but, in
fact, is a highly sophisticated tran-
sistor tester, the Teradyne T207. This
is an automatic, high-speed, go/no-go
instrument for production line testing.
Standard industrial d.c. tests are per-
formed in 35 milliseconds per semi-
conductor.

On automatic handling over 4,000
transistors are tested per hour.

Programming all conditions for each
test is easily performed at a single
position on the front panel. Pro-
gramming switches are so arranged
and test circuits are so designed that
it is not possible to damage inadver-
tently the device under test, the test
instrument, or even the operator.

For highly complex classification
and for data logging requirements, the
T207 is readily modified for control
by a digital computer.

Modular construction with digital
readout is under a 10 year guarantee.
The price?—around £7,000. A Rolls
Royce or a mere bagatelle?
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S.T. ANDREWS
AUTHOR

me time ago the writer developed a form of con-
utional laziness, this being an objectian to shouting
me in!” over the noise of an office, whenever anyone
cked on the door. It was therefore decided to
d some simple electronic gadget which would give a
ble signal, for example the lighting of a lamp, when-
r there was a sharp tap on the door.

uch a device was built, tested, and is the subject of
article.

here are almost unlimited variations on the appli-
on of the circuit described, both in its basic use,
in the method of display of the results.*

!
E Door Slave is, essentially, a so sensitive
switch: whenever a sound is picked up micro-
ne a relay closes for a few seconds, t it is de-
rgised and the circuit returned to the g state.

relay is made to operate a lamp or hatever
er function may be required. The circiiidrequired
do this are simple and form the ic unit.
difications and extensions can be add ter and

be discussed at the end of this article.
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THE BASIC UNIT

The block diagram of the basic unit is given in Fig. 1
and the circuit diagram in Fig. 2.

TR1 and TR2 form a conventional two-stage voltage
amplifier with a voltage gain of about 200 times,
consequently an input of a few millivolts will give up to
one volt output across resistor R9. The actual gain is
dependent on the sensitivity control, VR1, and the
method of setting this will be described later. TR1 and
TR2 are decoupled from the rest of the circuit by R10
and C8. As it stands the circuit is best fed from a
crystal microphone; this can be a cheap type since the
fidelity is obviously not important, but anything giving
an output of a few millivolts will do.

INTEGRATOR

The output from TR2 is taken to a very simple form
of integrating circuit, D1, R11, R12 and Cx. The
function of this circuit is fo take the a.c. signal output of
the amplifier and convert it into a short d.c. pulse which
is then amplified by TR3. The value of Cx in this
circuit is very variable; it may need to be several
#Fs in order to get a good output pulse but, con-
versely, as in the writer’s prototype, it may work best
with Cx missing entirely. TR3 is merely a d.c. amplifier
and in the resting stage it is biased to cut-off. A
sudden signal applied to the amplifier will be converted,
by the integrator, to a negative-going pulse tending to
cause TR3 to conduct and producing a positive-going
pulse across R14.

TR4 and TRS together form a monostable switch, or
flip-flop. In the resting state TR4 is conducting and
the voltage developed across the collector load is

Mic m M‘_J Flip — _4 Current —E

Amglifier Fiop

passed to TR5 via R17 keeping TRS5 cut off and its
collector negative. When a positive-going pulse is
applied to TR4 base this transistor is temporarily cut
off and TRS5 conducts instead. This condition lasts,
however, only for a short time, until C7 has charged
enough to allow TR4 to begin conducting again; an
avalanche action then occurs and the circuit flops back
to its initial state with TRS5 cut off. The triggering
voltage pulse appearing across R14 is coupled to the
flip-flop by C6 and R15.

The flip-flop cannot, as it stands, drive a relay
directly and so a current amplifier is needed. This is
the function of TR6 which is coupled to TR4 via R2!
and has the relay RLA as its collector load. As long
as TR4 is conducting and its collector is at nearly the
zero line voltage, this transistor will be held cut off.
When the flip-flop is triggered and TR4 ceases to
conduct temporarily, then the base of TR6 rises to near
the —9 volt line, the transistor conducts and the relay
operates.

The circuit action can be summarised as follows:
When a sound of sufficient amplitude is picked up by
the microphone it is amplified, converted to a d.c.
voltage pulse, and used to trigger a flip-flop. Aslongas
this remains in the triggered state the relay will be
closed and the appropriate action will occur. After a
short time the flip-flop will revert spontaneously to the
stable state and the relay will be de-energised.

REMOTE CONTROL UNIT

So far only the most basic circuit has been described
and to make the device into a practical unit, some form
of control unit is very desirable. This is simply to
enable the Door Slave to be controlled from where the
operator normally sits.

The recommended system of wiring between the
control unit, the main unit, and the lamp unit is given
in Fig. 3. It will be seen that a 9-way cable connects
the control unit to the main unit, and a 4-way cable
links the latter with the lamp unit.

Controls mounted on the control unit are: S1, overall

Fig. I. Block diagram of the basic unit on/off; S4, the lamp selector, i.e. ““come in™, “‘engaged”,
R10
" AAN —9V ske(
5k "
83 RS R7 R9 Ri4 RI6 R20 .
a7 a7 21 3.3 no va‘io-i whn
kK k0 kA kK cs K ika 1k OUTPUT | :
=100
ﬁ uf FS
o] i
c2 c4 L8808 ] s y
al "
; ot g
=L Y R2l K2
50 AUCSWITCH
ka
TR TR2 TR6
INPUT
JKt ’
oc ocH cn oc7
3 5
uf = 100
g nf 100
R2 R4 | Re oF SR8 |Rit
82 62 330 |820
ki ol g a (ko
ov

Fig. 2. Circuit diagram of the basic unit
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BASIC UMIT 1 CONTROL UNIT

. MEMORY LATCH ‘
mcropnonegzrl—_—“_o.q!m }To vRY | o P o Py :I
+4.sv|l__‘{|svz ‘ ' : i
cireurs b
(LA
‘l‘ SK2 PL2 Cableform
| -l
< 2 l e
 LAMPUNIT <| 3 ler—*H
)3 Ee i C 4 = |
L i 17 . : ONJOFF
COME | A .y T oYY
N ! g 1 N -C 6 i O 5§
! s C| 7 |e ;
7 | i s [ s#'ﬂ(-mﬂo’——
ENGAGED | 4 I
; . . b ¢ ad i
| 37
e ol !
BACK | AUX. .
LATER i! SWITCH e
¥ TEST
1>
RL
| w7 “J
COMPONENTS . . . :
Resistors Plugs and Sockets
Rl 100k R8 3300 RI5 10092 SKiI, 2 B9A valveholder (2 off)
R2 82kQ2 R9 3:3kQ2 RI6 1kQ PLI, 2 B9A plug (2 off)
R3 47kQ RIO §-5kQ RI7 47kQ I, 2 Open circuit jack socket 2 (off)
R4 1Kk RI1 820k2 RI8 22kQ2
R5 4-7kQ RI2 IMQ R19 6:8kQ2 .
R6 62k RI3 1kQ  R20 IkQ g -4 e
R7 27kQ RI4 47kQ R2l 68kQ M 4\gv
o/ | s
All £10%, +W carbon BY3 &V
Potentiometers
VRI IMQ Preset Lamps
VR2 25kQ Preset LP] (etc.) 6V 0-3A (quantity as required)
Capacitors Miscellaneous
b, 8uF 12V C5 JOOuF 6V BASIC UNIT: Wooden baseboard 6in X 7in; metal
C2 25uF . 12V C6 l6uF 12V or wooden case éin X 7in X 4in.
gi 'gg“i Ig:’/ gg %ggl"; Ilgx Two 20-way group boards, or tag strips
e i [ Crystal microphone and jack plug
All miniature electrolytic.
h CONTROL UNIT : *Metal panel 12in X 4in
Transistors Baseboard 12in X 9in. Metal or wooden case |2in
TRI-6 OC7! (6 off) X 4in X 9in
(*not required if ex G.P.O. telephone switchboard
Diode is used)
DI OAS81
LAMP UNIT: Plywood for case. Three M.E.S.
Relay batten type lamp hlolders. Connector block.
; Perspex sheet 3in X l}in X 8in
RLA 500Q coil. One make-break contact. Wit farlidtar Uitk connections
Switches
Si Double pole onfoff
$2 Single pole on/off
S3 Single pole on/off MEMORY UNIT
S4 Single pole 3-way
(may be separate component or ex G.P.O. telephone Components for the Memory Unit will be
switchboard—see text) given next month
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GET A
GOLDRING HI-FI
TURNTABLE UNIT
FOR YOUR AMPLIFIER

GOLDRING-LENCO G.99

Incorporates the unigue Goldring-Lenco
continuously variable speed control and
vertical drive features. Machined 8 |b.
non-magnetic turntable. Push-bution
switching. Neon-lit stroboscope. Speed
constant within 1% for up to 13%
mams volfage change. £21.19.5d.

GOLDRING-LENCO GL 68

Continuously vanabie speed contro!
with adjustable click-in positions for

There's a Goldring, or Goldring-Lenco unit to match
any amplifier—whether you build it or buy it. At the
modest end of the scale there's the G.66 integrated

standard speeds. Arm _takes inter- hi-fi unit that comes complete with pick-up arm and
changeable head-shides, and is raised cartridge for as little as 11 gns. Then there’s the highly
and lowered by on/off switch. Wired 5 onular GL 68 (see left) and. for the wh

for mono and stereo. £19.10.7d. g. pop ( ) AL -l b

the best he can get there’s the GL 70 transcription unit
with integrated transcription arm at a littie under £30,
or the sophisticated G 99 without arm, at around £22.
Goldring hi-fi equipment includes transcription arms
from 7 gns. upwards and a wide choice of cartridges.
The coupon will bring you full descriptive leaflets.
GOLDRING HI-FI EQUIPMENT

AUDIO FAIR — BOOTH No. 41 and ROOM No. 334

r_————-——————————————————-———1

l To: GOLDRING MANUFACTURING CO. (G.B.) LTD., 486-488 High Road, Leytonstone, London, E.11. I
Please send me descriptive leaflets on Name — " e
I Address I
I O TURNTABLE UNITS [ TRANSCRIPTION ARMS I
I [ MONO & STEREO CARTRIDGES O HI-Ft ACCESSORIES To. Goldring Manufacturing Co, {G.B.) Ltd., 486 High Rosd. Leytonstons, I
London, £.11. Telephons: Leytonstone 8343
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HIGH GAIN 4 TRANSISTOR QUALITY RECORD PLAYER AMPLIFIER Mk Il 3-YALVE AUDIO AMPLIFIER
PRINTED CIRCUIT S A top-quality record player amplifier emplo mz MODEL HA34
AMPLIFIER KIT heavy duty double wound mains transformer, ECC8 Designed for Hi-Fi reproe

Type TAI ELB4, EZBO valves. Separate Bass, Treble and duction of records. A.C.
Yolume controls. Cnm:le:e with output_trans- Mains operation. Ready
O®P e ak former matched for 3 ohm speaker. Size 7in. w. built on plated heavy gauge

x 3in. d. x éin. h. Ready built and tested. PRICE

69/6. P. & P. 6/- metal chassis, size 7¢in. w.

ou tput in
x 4in. d. x 4%in. h. Incor-

excess of

14 watts. } hoson: < ALSO AVAILABLE mounted on board with out- porates ECC83, ELB4, EZ80
® Al stan- \,.D‘m-c put transformer and speaker ready to fit into valves. Heavy duty, double
dard - British cabinet betow. PRICE 89/6, P. & P. 7/6. wound mains transfarr‘:\er
components, and output :rmsl’armer matched for 3 ohm speaker,
@ Built on DE LUXE QUALITY PORTABLE R/P CABINET separate Bass, Treble and volume controls.

Uncut motor board size I44in. x [2in. clearance 2in.

below, 54in. above. Will take above amplifier and Negative feedback line. = Output 4} watts. Front

printed circuit panel, size 6 x Jin.

@ Generous size Driver and Output Transformers. el anel can be detached and leads extended for
® Output transfarmer tapped for 3 ohm and 15 | 277 B-SR. % GA“RA"“T%% A:“;‘;’i;’;“g. el Lt Femote mounting of controls.

ohm speakers. @ Transisters (GET 114" or S| ‘;i; ‘8."" ;;fé‘g '£3/9[6mP & P, 9/6. ize 18in. x The HA34 has becn specially designed for us and
Mullard OCBID and matched pair ¢f OCBI ofp). L0, . L our quantity order enagles us to offer 4 5 o
® 9 volt operation. @® Everything supplied, 4-SPEED PLAYER UNIT BARGAINS them complete with knobs, valves, ¥
wire, battery clips, solder, etc. @ Comprenen- All brand new in maker's original packing. etc., wired and tested for only P. & P. 6/-.
sive easy to follow instructions and circuit diagram SINGLE PLAYERS .

1/6 (Free with Kit). All parts sold separately. B.S.R. T2 o it £3/9/6. Carr. 5/6. HSL *FOUR’ AMPLIFIER KIT
SPECIAL PRICE 45/- P. & P. 3/-. Also ready. GARRARD SP25 De Luxe... £10/10/0. Carr. 5/6. A.C. Mains 200/250v., 4 watt, using, ECC83,
built and tested, 52/6. ‘P & P. 3/-. A pair of B.S.R. GU7 with unit mounteld pickup arm. ELB4, EZBO valves

£4/18/8. Carr. 5/6.
AUTO. CHANGERS
STEREO AMPLIFIER Latest B.S.R. UA2S Super slim ......... €6 3 6

Heavy duty doubie-
wound mains transformer
with electrostatic screen.

TAls are ideal for stereo,

1 GARRARD 1000 with specnl H cart. £6 19 & % Separate Bass, Treble
Incorporating 2 ECL86s and ¢ EZB0. heavy duty GARRARD 2000... . £7 10 0 and volpume controls, giving
double wound mains transformer. _ Output 4 watts GARRARD 3000.. o £8 I3 0 fully variable boost and cut
per channel into 3 ohm speakers. Full tone and vol- GARRARD ATGO £9.19.6. Carr. 6/6 on each. with minimum insertion

ume controls. Absolutely All the above units are complete with t/o mono head loss. Heavy negative
complete. and sapphire styli or can be supplied with compatibie feedback loop over 2 stages

stereo head for 12/6 extra. ensures  high output at

ONLY v lient quality with very low distort; f:
BRAND NEW CARTRIDGE BARGAIN | S Gunabie. for 7 B e e
£4.19.6 | Acos Grer-1. Mono complete. List price 21i-. | X ouridle for' e, wih, suicar, microphone or
P. & P. §/- Qurprice 13/6. P.&P. i/-. of controls or direct on chassis. % Chassis
Super De- BRAND NEW. 12 {5w. H/D Speakers, 3 or IS5 size only 7} in. wide x 4 in. deep. Overall height
luxe version ohm. Current production by well- known British 4tin. % All components and vaives are brand
with ECLB6 maker. Offered below hst price_at 89/6. P. & P. 5/-. new. % Very ciear and concise instructions enable
valves, sep. Guitar models : 25w. £5.5.0; - 3Sw. . £8.8. even the inexperienced amateur to construct
0 bass, treble and balance con- RAND NEW ] OHM LOUDSPEAKERS with 100% success. % Su;plied complete with
. trols, full feed back. 4 watts § in.. '262/”.' 10 in., 25/-; ral;es, output tragsflormul-d( ohms o(r;&y , screened
. N " ead, wire, nuts, bolts, so er. etc. 0 extras to
per channel into 3 ohm speakers. 8 gns. P. & P. B/-. el 8 "g i wnthhh':zhhfl\’Jx magnet 21/-, g“Y) P’F‘lICE 7976, P.& d )
in. wit igh flux ceramic magnet, omprehensive circuit lagram. ractical layout
.WELL-KNOWN MAKERS’ SURPLUS! 42)-. (lS ohm, 45/-). P.& P. 4" & 5°2/-,6!" & 952/6 and parts lists 2/6 (free with kit). g K
NE TRANSISTOR PRE-AMP. 10" & 12 3/6 per speaker. This kit although simllor in oppearance to HA34
Suitable for use with Medium or High Impedance E.M. I PLASTIC CONED TWEETE employs entirely different and odvonced circuitry.
mikes, guitars, gram pickups, tape decks, etc. For 2%°. 3 ohm. Limited number: 12/6 each, P & P.1/6.
operation from 200/300 voit H.T. rail or 9 volt L. SPECIAL OFFER! 10/14 WATT HI-FI AMPLIFIER KIT
battery. Gain approx. l4:I. Fully isolated i pll.lt Limited number of 12 in. 10 wate " R.A." Speakers: .

by Mu-Metal screened transformer. Size 43 3ohm 25/-; I5 ohm, 27/6. P. & P.3/6 N TR
X 1. Ready bu||;:ompleuwuhfu|l:nr:uudugnm VYNAIR AND REXINE SPEAKER AND ished‘y I:tt'oﬁzuﬁr:i

and instructions. Y 15/-. Postfree. CABINET FABRICS app. 54 in. wide. Usually 35/- amplifier with an
yd., our price 13/6 per yd. length (min. lyd.) outputof | 4watts
SPECIAL PURCHASE! TURRET TUNERS | P.&P.2/6.S.A.E. for samples. from 2 ELB4s in

By famous maker. Brand new and unused. Complete 7-10 watt OUTPUT TRANSFORMERS push-pull. Super
with PCCB4 and PCF80 valves 34-38 Mc/s IF. Biscuits match pa,.— of ECL 86's in push-pull to 3 ohm ou': reproduction of

for Channel | to § and B and 9. Circuit diagram put. ONLY tl/-. P, & P, 2/6. both music and
supplied. ONLY 25/- each. P. & P.3/9. MAINS TRANSFORMER for transistor power | -sPeech, with neg-
- supplies. Tapped pri 200-250v. Sec. 40-0-40 at | ligible hum. Sep-
GORLER F.M. TUNER HEAD = :mrl(wuh cleurssuu: screen) and 6- vant 5amp for :’n'.‘k‘: ":":"";r?'
88-100 M 10.7 Mc/s. LF., 15/-, plus 2/- P. & P. ial lamps etc. Drop thro mounting tack size 1” g 3 q
(ECC8S "c'/:e 8/6 extﬁ) i x 33" x31°27/6. P. &P, 4 allowrecordsand

el - MATCHED PAIR OF 2} WATT TRANSISTOR announcements to follow each oz:\er. Fully shrouded

TAPE DECKS DRIVER AND OUTPUT TRANSFORMERS. section wound output transformer to matc

k I 3-15€2 speaker and 2 independent volume contrals.

B.S.R. MONARDECK (Single speed) 3iin. g;::l ,::els o’l:r:nlo):uip.:t. Ci\a;fllpt;:aglsusnzpl.pt;;! for 3 and separate bass and trebte controls are provided

per sec , simple control, uses 5}in. spools, “/IS/-
LATEST COLLARO MAGNAVOX 363 TAPE | SPECIAL OFFERI FM/AM TUNER HEAD
DECK DE LU XE. Three speeds, 2 track, takes up SRlEp| Dedesigned “dnd
to 7 in. spools. 10 gns. Plus 7/6 carr. and ins. on PD'::"':'!‘:" ‘:SEIW:ZWO:K
each. (Tapes extra on both.) Led™ Supoitediseady Toted

QUALITY PORTABLE TAPE RECORDER | Withtwin.0005 tuning con-
CASE. Brand new. Beautifully made. Few only at gf"‘e.' '°£ AF':"‘°""°“.'°"~
49/6. P.&P. 8/6. realigne section

covers 86— 102 Mc/s. I.F. Ist I.LF. and 2nd |.F. dus:r-mmalor (465 K:Is//lorz

output 10.7 Mc/s. Complete Mcfs). Size 1° = 14" x24" H. _Will match FM/A
O Y T AL R Theh T, pFarede™® | wich ECCB5 (6L12)valveand Tuner head on left. “)1/- pair. P. & P. 2/-.

TSL CAYSTAL STICK MIKE. Listed x ren 3 MCE T S | HARVERSON s URPLU S Co. L TD.

Our price, 18/6. purchase enables us to offer

TWIN TELESCOPIC AERIAL. Two 3-section 57-'."5:::!2::&;-?'&P' 170 HIGH ST., MERTON, S.W.19 CHE"YWOOd 3985

giving good lift and cut. Valve line-up 2 ELB4s,
ECCB83, EFB6, and EZB0 rectifier. Simple
instruction booklet 1/6. (Free with parts.) Al
parts sold separately. ONLY £7/9/6. P. & P. 8/6.
Also available ready built and tested complete
with std. input sockets, £9/5/-. P, & P, Bf6

Carrying Case for above 28/6. P. & P. 7/6.

MATCHED PAIR AM/FM LF.’s, Comprising

heavnly chromed rods. Closed 12-in. each exzendmg Limited number also avail- )

¢0 32 in. Completely adjustable. Universal mounting able with precision geared Open all day Saturd_ay EOF’X closmg Wed.. ’ Pm
bracket, coax lead and plug. Ideal for F.M. or T.V. 3: | reduction drive. A few minutes from South Wimbledon Tube Stotion. (Plecse write clearly)
12/6. P. & P. 2/6. 30/-. P. & P. 3/-. OVERSEAS P. & P. CHARGED EXTRA. S.A.E.with all enquiries

FANTASTIC SELL-OUT SALE FANTASTIC

OWING TO THE 'EVER-INCREASING DEMAND FOR A LARGE SELECTION OF SEMICONDUCTORS WE ARE CLOSING OUR
COMPONENT SECTION. THIS ENABLES US TO OFFER THESE FANTASTIC BARGAIN PACKS TO YOU. DON'T MISS THEM

ORDER NOW !
25 ASSORTED TRANSISTOR ELECTROLYTICS 10 ASSOR{JES?A s;tllerfonss. |gTC. s#mEETnc TOGGLE,
POPULAR VALUES, P N, ROTARY, )
100 ASSORTED Hi STABILITY RESISTORS 012, |/ FREE FREE FREE 100 ASSORTED WIREWOUND AND CARBON
. 0 1% | WITH ANY SIX PACKS i
29, SO0 R L ULE 2 RESISTORS, | WATT—5 WATT.
INC.

200 ASSORTED ,. 3w WATT RESISTORS, P.C. BARGAIN PACK 100 ASSORTED PAPER AND POLYESTER
TYPES INCLUDED. TAG _STRIPS, TAG BOARDS. CAPACITORS. 125 vwg—500 vwg.

PRINTED CIRCUITS. KNOBS, =

100 SILVER MICA AND CERAMIC CAPACITORS TERMINALS, TRANSFORMERS. 12 MAGNETIC MINIATURE EARPIECES WITH

PLUGS, SOCKETS, RECTIFIERS,
B B AL ES: TRIMMERS, FERRITE RODS, =iz
12 ASSORTED POTENTIOMETERS, INC. TANDEM, COILs, BULBS, ETC.. ETC. 10 ASSORTED TV AND RADIO ELECTROLYTICS
W.W., PRESET, ETC. INC. 8 MFD, 16 MFD, 32 MFD, ETC.
ALL PACKS 10/- EACH POST AND PACKING 1j- PER PACK ANY 10 PACKS P. & P. FREE
WENTWORTH RADIO 1a WENTWORTH COURT, ALSTON ROAD, BARNET, HERTS.

292



http://www.cvisiontech.com
http://www.cvisiontech.com

-9v/ LPS
O
@ ':55 C—:S
)
: % c6a R23 R28
i 1k 1k To BY3
[} I
]
]
€L+ P
| ]
) ko
o |g RLB{
—t
:0.0|uF
' )
| cn
: STANOBY g rRESET
ey ¥
o + 6
]

|

Fig. 4. Circult diagram of the memory latch

““back later”; S3, a separate switch to illuminate the
“come in”’ lamp; S2, a “test” switch which is wired
across the relay contacts and can be used to illuminate
any of the lamps for testing. Two extra switches will
also be required if the memory latch—to be described
later—is included in the system.

MEMORY LATCH

A very useful feature which can be added at very
little extra cost is a memory latch. This is a circuit
which remembers if there are any callers when the
device is left unattended.

The circuit is given in Fig. 4 and is seen to consist of
two parts, a bistable switch and a current amplifier
similar to the one used in the basic unit. S5 is the
on/off switch and supplies power to the bistable only.
S6 has three positions: “Standby”, “Test”, and
“Reset”. It is normally left in the *‘Standby™ position.

To use the memory unit it is turned on by S5 and S6
is depressed to the ‘“Reset’ position and then returned

to “‘Standby’. S6b at this point shorts TR1 base to the
—9 yolt line via R7 thus ensuring_that the bistable has
TR1 conducting and TR2 cut off. If left undisturbed,
i.e. if no-one comes, then the circuit will remain in this
state permanently. However, if someone knocks on the
door, the relay closes and re-opens (lighting, presumably,
the “*back later” lamp) and the voltage pulse across the
relay contacts is applied to TR1 via Cl, causing it to cut
off and permitting TR2 to conduct instead. The
circuit will remain thus set indefinitely, and further
triggering pulses will not affect it.

When the owner returns and moves S6 to the *““Test™
position TR3 will conduct heavily if TR1 is cut off, this
causes the relay to operate and the lamp to light,
indicating that someone had called during the owner’s
absence. If no-one had been then TR1 would still be
conducting, its collector would be at about 0 volt and
:I:F3 would remain cut off when S6 was moved to
& CSt”.

Constructional details will be given next month.

NOT

S3

USED S2

S5 S6

Iy

Fig. 5. The control unit
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The two commercial instruments shown illustrate extremes in oscilloscope design.

and its annlu:atmns
By P.Cairns

The Tektronix 547, with automatic

display switching, is used in specialised laboratory applications; plug-in units adapt the instrument to a wide range of

measurement capability.
systems monitor in colleges and industry.

HE oscilloscope, when used in-conjunction with a
T signal generator can prove very useful in radio and
television servicing. With a suitably modulated signal
injected into the receiver input, the function of each
stage can be examined in detail. If a wobbulator or
frequency modulated ganging oscillator is available the
response curve of each i.f. stage in the receiver can be
displayed or an overall response curve shown.

SERVICING AID

The wobbulator signal is injected into the grid of the
frequency changer, care being taken not to overload the
receiver. If an overall response curve is required it is
injected into the aerial. The frequency of the injected
signal is that of the i.f. of the receiver under test.

The circuit may be set up as in Fig. 8, the output
developed across the second detector bemg apphed to
the c.r.o. Y input. The wobbulator sweep is often
obtained by applying the sawtooth waveform from the
c.r.t. X deflection plate to the wobbulator sweep input
socket; this also gives automatic sync. During these
tests ensure that the receiver a.v.c. is shorted out and the
local oscillator short circuited.

The if. transformers are then trimmed in turn,
beginning with the last one, i.e. the i.f. transformer
nearest the second detector. The trace on the screen
will depend upon the degree of error in the i.f. align-
ment, the trace to be aimed for having steep sides with a
reasonably flat top. Typical traces are shown in
Figs. 9a to e.

If the receiver is badly out of alignment it may be
found necessary to increase the input signal to begin
with so as to obtain a reasonable deflection, the signal
being gradually reduced as the i.f. circuits are tuned to

resonance. This method of aligning receivers is.
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The Advance OS!2 oscilloscope, with its simple control panel, is intended as an educational aid or

extremely accurate, particularly where staggered tuning
is necessary. Only the general outline of these tests
can be given as the procedure and set up may vary
between different types of wobbulators and receivers.

Similar tests can be carried out when aligning f.m.
and television receivers, though the procedure is rather
more involved and beyond the scope of this article due
to space limitations.

The oscilloscope is particularly useful when tracing
hum troubles. The ripple on the h.t. line should be
only a very small percentage of the h.t. d.c. level. This
ripple can be measured by connecting the Y amplifier
input across the smoothing filter output, the trace
appearing as in Fig. 10a. With a faulty smoothing
circuit the ripple will appear as in Fig. 10b and have a
much greater amplitude.

A.C. coupling to the Y amplifier is necessary,
the input capacitor blocking the large d.c. component
of voltage and allowing the small ripple value to be
displayed. A relatively high sensitivity setting on the
Y amplifier is necessary.

In the case of television receivers the waveforms are
often much more complex, and while the linearity of the
line and frame time base circuits can be checked on
most oscilloscopes, an instrument having a Y amplifier
with a good frequency response is necessary for viewing
the composite video signal at the video output stage.
Special triggering facilities are also sometimes required,
many modern oscilloscopes providing both internal
frame and line synchronising.

An important point to be remembered when testing
television receivers and many radio receivers is that they
employ the a.c./d.c. type of power supply. The chassis
may thus be at mains potential. As the common input
point on the oscilloscope is normally earthed, connecting
this point to the chassis of a receiver could be extremely
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The most accurate
pocket size

BUILD YOUR GIRGUITS
0

N
VEROBOARD

—the Universal Wiring Board—
obtainable from your local Retailer
Retall enquiries to:

NORMAN ROSE (ELECTRICAL) LTD.
8 St. Chad’'s Place, Gray's Inn Road, London, W.C.1
Technical enquiries to:

VERO ELECTRONICS LTD.

Industrial Estate, Chandler's Ford, Hants

CALCULATOR

in the world

The 66 inch OTIS KING scales give
you exira accuracy. Write today
for free booklet, or send 75/- for
this invaluable spiral slide rule
on approval with money back
guarantee if not satisfied.

CARBIC LTD.(Dept. PE10)
54 Dundonald Road, London, S.W.19

wu:sr

BEST RECORDER VALUE
anywhere!

FABULOUS NEW TRUVOX 40 - the professional
recorder with the amateur price tag!

Nowhere, anywhere, such fantastic value for money.
Real ‘living sound’ and BIG recorder performance, yet
compact, portable, and ABC-easy to operate ! Record
anything — speech, music, effects —up to 17 hours on
one tape ! And positively no servicing problems—it's
British built from top grade components; no delays
for foreign spares or servicing know-how!

CHECK THESE STAR FEAT URES !
* 3watts output % 3speeds % V.U.recording

level meter % 2or 4 tracks—same price % solid -2

state circuitry % 7" reel capacity even when R 5

closed % full mixing facilities % monitoring All this, plus LLrS

% pause control and 3 digit counter % guaranteed .
interlocked controls % all-wood, acoustically Truvox Easy HP terms
matched cabinet % moving coil mike, tape, quality for available from
lead, all included % an amazing GNS jour Truvor deater

rush me FREE illustrated colour brochure on Truvox 40 Recorder
and other Truvox audio equipment. Also tell me where | can
have a personal demonstration, free and without any obligation
whatsoever.

NAME , i
ADDRESS. ol

To: Truvox Limited, Neasden Lane, London N.W.10. Please—:
I
I
I
I
I
I

PEI

i_:_;'_ e e e i e . o S e e i
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HA-63A COMMUNICATION
RECEIVER OUTSTANDING VALUE
High class receiver covering 530 kefs.-31 mic/s. on 4
bands. lncorporates 7 valves plus rectifier, RF stage,
iluminated *X° meter, 1.5uV sensitivity, electrical
bandaspread on the 80/40/20/13 sl 10 metre bands,
slide ruic dial, aeriul trinnner, B.F.0., nolse limiter.
Operates on 115/220/

Output for phoneu or apenker.

240 v. A.C. SBupplied brand new and guaranteed with
Carr. 10/

mapual. 24 gos.

LAFAYETTE KT-34
COMMUN ICATION RECEIVER

SEMI-KIT
Build this wonderful recel\er and save Pounds!
Bupplied /] main 8

reuly mounted, R.F, Section already wired and
aligned. Full and precise instructions supplied.
Specificntion : 8 villves < rectifier, 4 banils
covering 350 Kefs—30 Mc/s. Incorporates 1 R.F.
and 2 L F, stages, ** Q" multiplier, B.F.0., A.N.L.
8" meter, bandspread, nerinl trinuner, etc.
()pemuon 115/230v. A C Price 25.GNS. Qnrr 10/-

HAM-I. 4 BAND
COMMUNICATION RECEIVER
4 wavebands covering 535 kc/s-30 Me/s 5-valve

superhet circuit. Incorporates 8 meter, B.F.0.,

DSPREAD TUNING, BUILT-IN. din.
SPEAKER, FERRITE AERIAL AND EX.
TERNAL TELESCOPIC AERIAL. Operation
220/240v, A.C. Bupplied brand new with hand-
book, 116/18/0 Carr.10/-,

GARRARD RECORD PLAYERS | AT6 Mark 11 Changer, o o

BRAND NEW AND GUARANTEED BLEFEO .ooorimiionisnriaieane £919 6
SRP.12 Player, niono or stereo £4 40 8P23 Player, wiono or x(em £9 10 6
1000 Changer, mono or stereo  £5 18 8 AT 60 Changer, mono or sterva £10 19 8
2000 Changer, mono or sterco  £6 18 6 A70 Changer (less curt.) . £19 18 0
AB0 Changer, mouo or xtereo £7 10 0 LABB0 Changer (less ucrl.) £25 00
3000 Changer, mono or steren £8 19 6 401 Transcription oty £27 60

All puws-P. & P, 8/,

SINCLAIR TRANSISTOR AMPLIFIERS
Z12 Amplifier 89/8; Z12 Power Pack 78/8; Stereo 25 Pre-

| MAIN LONDON
AGENTS FOR

= e%ollpr::NT Amplifir £0.10.8; Micro ¥M Radio Kitx £5,10.6; Micro 6
All items available as Radio Kit 598/8; Micronmtle Riclio Kit 58/6, rewdy built
'ld\ertmed 78/8. Post Paid.

Rk ey
TRANSISTORISED 1 1 2-WAY RADIOS
TWO-WAY Kuperb quality. ;r'\nll

Tlew and guaraute
TELEPHONE 4 Tr £6.15.0 pr.
INTERCOM. sann 4 Transistor £7.19.8 pr.

5 Transistor £8. 4,0 pr.

1 ‘er amazingl
Oporalive v nirnzing 'y 6 Transistor £6.19.6 pr

long distances. Heparate

call and press to talk < N 6 Trana.De Luxe £17.10.0
buttons. 2-wire connection. ‘ i pr.10 Tranaistor £22. 10‘0
1000°s  of applications. fr. 1]3o Trnn;.T 500“1 o
Beautifully finished In £g§‘000 pl;r llgst l'enxnt!l!_d

. 1 let.
e;;!::)' ha?tue':{,esednﬁ‘:lmp\\%].i Theze canrot be operated
brackets. in U.K.
OB %, SR ~ MODEL 1QM TRANSISTOR CHECKER

It has the fullest ca-
pacity for checking
on A, B and Ico.

MAGNAVOX 363 TAPE DECKS
New 3-speed tape deck, supersedes old
Collaro atudio deck.  2-track £10.10.0.

n, Equally ulaptuble
4strack £13.10.0. Carr. Paid. for checking diodles,
17 A "

AMERICAN TAPE 65967 B 5-200. 1

First grade quality American tapes.
Drand new. Discounts for quantitics.
3in., 2231t. L.P. acetale. ...
33in., 600ft. T.P. mylar .
Sin., 600ft. std. plastic
5i 0 L.P. acetate
P. maylal
. mylar

0-50 micreamps, 0-5
mA. Resistance for
sliode 2000

MEG. Supplicd corplete with nstr uctlmm.
battery and lends. £6/19/6. I'. & P'. 2/4.
VARIABLE VOLTAGE
TRANSFORMERS

Branel New—Fully Shrouded. Input 230y,
30/40 vfs. Output 0-260 Volts.

51ie.. 180010. D.P. mylnr

Amp........ £4.10.0
5iin. ‘2,400".. T.P.mylar ... <
7in., 1,200ft. atd. mylar . e ;.-‘:‘ 'ﬁ---n sgblz.s
7iu., 1,8006t. L.P. acetate . . 15 5 \mP d90 .0.
7in., 1,8001t. L.P. mylar . 10 ‘"l:p .. .10..
7in., 2,4001t. D.P. mylar . 12 .\'"D “o £19.10.0
7in. 3,600ft. T.P. mylar .. 20 Amp ... .. £3210.0
l‘oslngc 2/-. 0\'cr £3 post pald. 35 AT l;orlal;le-'—

Mctal Case with Meter-

SILICON RECTIFIERS Fusecs, etc. £8/17/6.

200 v. P.1.V. 200mA.

CALLERS
WELCOME
Open 8 a.m. to

6 p.m. every day

Monday to Saturday.
Trade supplied.

x‘\\\\“\\\\\\‘ [ ID

2 77Y Ih l\\\\\\\i

5 amp. (8.
400 v. P.1.V. § amp. (8.
Discounts for quantities.

.C.

.C.

C.

C.

i
Tost extra.
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Current.: U720 K, 200 K, 2
£5/10/0. P. & . 2/8.

| TEST EQUIPMENT

|

PORTABLE OSCILLOSCOPE CT.52
A conspact (9” X 87X 161"} general purposc 'scope. T/B
10 c/s-40 ke/s. Band width 1 Mc/s. Mullard DG 7/3 23°
CRT, For operation on 200/250 v. A.C. Bupplied coniplete
with mietal transit case, strap, tcst leads, and visor hood.
Brand nev. £22.10.0. Carr.10/-, Connplete with instructions

F.M. WIRELESS
MICROPHONE
04.104 Mcfs. Transis-

|
torised.” Operatce from !
9 v. buttery. Complete ‘

ERSKINE TYPE 13 DOUBLE
BEAM OSCILLOSCOPE

Tlme base 2 ¢/s-739 kc/s. Calibrators at
200 kefs and 1 Mc/s. Separate YX and Y2
ampllfiers up to 5.5 Mc/s. Operation
110/230 voit A.C. Bupplied in perfect
working order. 222/10/-. Carriage 20/~.

with additional secret tie-
clip microphone. List
£12.10.0. ONLY £7.10.0.
P. & P.2/8.

These cannot be operated
In UK.

TE-20 RF SIGNAL GENERATOR

Accurate wide range signal
generator covering 120 ke/s.-260
Mc/s on 6 bande. Directly
calibrated. Variable- R.F.
attenuator, Opcration 200/240
v, A.C. Brand new with fn-
structions, £1210.0, P. & P.

78,
&.A.E. for details.

TE-$00 20,000 (2/VOLT GIANT MITLTL
METER 6 in. full view meter. 2 colour
scale. 0/2.5/10/250/1,000/5,000 V.
CITY ANALYZER 0/25/12.5/10/50/250/1,000/3,000 V.
2 PF—2,000 MFD. 2 chins— | 0/5014A/110/100/300 mA/10 amp. DC.

200 Megobms. Also cheeks | GOK/200K/20 MEG. OHM. £12/19/6.
Impedance, turns rntlo. | P& P. 5.

LAFAYETTE TE-46
RESISTANCE CAPA.

insulation 200/230v.
Brand New £15. Carr. JIG

TE22 SINE SQUARE WAVE * TRANSISTORISED FM TUNER *
AUDIO GENERATORS 6 TRANSISTOR
Bine 20 ¢ps to ‘200
= ke/s. on 4 bands.
Hquare: 20 cps to

ONLY 6in. X 4inX

20 kefs. Output 23in. 3 LF. stages.
hopedance 5,000 Double tuned die-
¥ ohms. 200/240 v. criminator. Ample
A.C. oaperation. output to feed most

! sapplied Brand

aunplifiers. Operates
New and Guaran- i R

on 8 volt buttery. Covernge 88-108 Me/s. Ready
teed with instruc- | built ready for usc Funtastic value for maney.
215, Carr 7/6. | £6.19.6. P.P. 2

CLEAR PLASTIC PANEL METERS
First grade qualily, Moving Coil panel melers, available

tion manual and leads.

ex-stock. 8.A.E. for illustrated leaflet. Discounts for
quantity. Available as foilows: Type MR. 381, 1 21/32in.
square fronls.
100-0-100uA . 27/8 100Y D.C. .. 22/8
500-0-50014A . 22/6 150V D.C. .. 22/8
A 400V D.C. .. 22/8
500V D.C. .. 22/6
750V D.C. .. 22/8
15V AC. ... 22/8
A0V ALC. ... 22/6
32,8 150V
28 6 HOOV A
. 278 H00V A.C,
25/~ 8 Melerima 29/8
- 29,8 Targer sizes availalie—send for Jista.
TE-51 NEW MODEL TE-182
20,000Q)/VOLT 20,000 O.P.V. 0/0.6/
MULTIMETER 6 /30/120/600/1,200/
3,000/6,000 V. D.C.
0/6 60/ 120/ A 1
1,200V, AL, 010/80/120[00(‘[
0/3/30/60/ 300/ 1,200 V. AC. 0/
600 / 3,000\". D.C. GOLA/6/60/600 MA.

0/ 80pA [ 12 [ 300 0/6K/G00K/6 Meg./

MA.D.C. 60 Meg. 0 50 PY.
0/ 60K / 8 Meg. () 2 MFD. £5.19..
| 85/-.. 1. & I".2/d. P. & P. 3/6.
5 N oD . 30,000 o.p.v. Wit
PROFESSIONAL 20,000 "“Eg{rm .gug‘:)go ?nlrmr u-zle. 0/.5/1.;
o.p.v. LAB.TYPE { e o=y 2.5/10/25 | 100 /250/
MULTITESTER | ~W 500 1,000v. D.g.
WiHh autuomadic overload protec- I i ;‘olo 2'7 In:(‘)) I5~o'3);
tiow, wirror scale.  Ranges: 0/10f | - 4 - AC.
30/200/300/1,000 volts, D.C. and ”d ' NEYELY]
AL 0500 wA, 10 mA, 250 mA. J \‘\ / e 12 amp.
2 megohm,  Decthels - 20 to 4 22 (dn. | “] ¢ 0] 50K / 6 Meg. | 60.
o \ P Mecg (). £8/17/8
° Post Pald.

-(RADIO) LIMITED

Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE

LE STREET, LONDON, W.C2
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(a) c.r.o. time base sweep

speed too slow. Increase
sweep speed untll trace is

linear

(e) effect of off-tuning

(b) overloading of i.f.
stage. Reduce input drive

Fig. 9. Typical traces obtained

using the set-up as in Fig. 8 Fig. 10.

dangerous. Some oscilloscopes overcome this to a
certain extent by means of an internal link which can be
removed so as to isolate the common input line from
chassis and earth. Another and simpler method is to
connect a 1 : 1 ratio isolating transformer of suitable VA
between the receiver under test and the mains.

LISSAJOUS FIGURES

One very important application of the oscilloscope is
in frequency measurement and comparison. This can
be carried out by means of either Lissajous figures or
spot wheel patterns. In both of these applications the
time base is dispensed with.

In the case of Lissajous figures, one frequency is
applied to the Y input and the other to the X input, the
appropriate gains being adjusted to give a similar
deflection in each plane. The resultant pattern
obtained will depend upon the frequency difference
between the signals. Normally one signal is of a fixed
known frequency, say SOHz, and the other unknown and
variable. When the unknown signal frequency is
adjusted to give a circle on the screen, both signals are of
the same frequency. .

As the variable frequency is increased various
patterns are obtained, the frequency ratio between the
two signals being found by counting the number of
*crowns’ in the pattern. In practice this method is
generally only usable for a frequency difference of about
six or eight to one as the number of ‘“‘crowns’ becomes
difficult to count due to the pattern tending to revolve
as one or both of the oscillators drift slightly. This

C.R.0O.
WOB BULATOR @ RECEIVER
: _JCRT.
P SECOND
g 1 AERIAL OR
OuTPUT FREQUENCY
v CHANGER
=2 SWEEP IN | GRID
COMM. YN CHASSIS
- g I
)| ]
1
I
—
>
Fig. 8. Test set-up for checking or aligning the i.f. stages of a receiver

(c) good broad response
curve.
staggered tuning as re-
quired by some receivers

f\/\/\

(a) slight h.t. hum ripple

(d) linear trace with cor-

rect sweep speed. Good
overall response curve

VYV

(b) aggravated ripple due
to faulty smoothing circuit

Overall effect of

Comparative examples of ripple voltage

method is extremely accurate however as errors as low
as a few cycles per minute can be observed, the oscil-
lators being exactly in step only when the pattern
remains completely stationary.

This system can be conveniently used when
calibrating an unknown variable frequency source
against a known fixed or variable source. Some
typical Lissajous figures are shown in Figs. 1la to f
with the frequency ratios they represent. The pattern
for a particular figure may appear to change, the
appearance of the pattern depending upon the point at
which it is “locked’ on the screen.

O 00

(a) (b) (c)

- (d) (e) f)

’

Fig. 11. Typical Lissajous figures showing relative frequency
ratios{a) 1 :1;(b) 2:1; (c)3:1;(d)4:1;(e)3:2,(f)3:4
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SPOT WHEEL PATTERNS

The spot wheel method can be used over a much
larger frequency ratio and is simpler to compute. The
spot wheel pattern is obtained by means of an external
phase shift circuit and intensity modulation of the
c.r.t. First the known frequency signal source is fed
into the phase shift unit, again the 5S0Hz mains is a good
basic reference. The phase shift unit should have, or be
adjusted to, a 90 degree shift. The two output signals
with this 90 degree phase difference are then fed into the
X and Y input terminals on the c.r.o. If both gain
controls are adjusted to give the same sensitivity, a
circular trace results.

The unknown frequency is then fed into the intensity
modulation terminal on the c.r.o. or if one is not
available it can be fed via a 0-1xF capacitor to either the
grid or cathode of the c.r.t. The capacitor should be of
suitable voltage working as the tube electrodes may be
at a high potential with respect to earth. When the
amplitude of this signal is increased a number of blank
spaces will appear symmetrically in the circular trace,
the number of spaces (or sections of trace remaining)
represents the ratio between the known and unknown
frequencies.

The action of this circuit is quite straightforward.
When the unknown frequency is applied to the grid of
the c.r.t., every negative-half cycle blanks the trace out
as the tube will be driven past cut-off during this
period. Similarly, with the signal applied to the cathode
each positive half cycle cuts the tube off. Thus, each
complete cycle is represented by one space and one
section of trace. This method can be used quite

successfully with frequency ratios up to 30:1 or even
higher. A stationary trace represents an exact ratio;
with a slight frequency difference the trace appears to
be slowly revolving. A typical test circuit is shown in
Fig. 12, while some resultant patterns appear in Fig. 13.

Z MODULATION

A simple modification to the oscilloscope designed
by the present writer and published in this periodical® is
shown in Fig. 14. This allows an intensity modulation
input point to be added for the addition of only three
components. This circuit may also be used on many
other oscilloscopes which do not include an intensity
modulation point.

The purpose of R1 is to give some isolation between
the input signal to the grid and the e.h.t. d.c. supply.
The clipping diode D1 prevents the grid being driven
positive on positive half cycles. This should be con-
nected in all such circuits as the tube could be damaged
if the grid were repeatedly driven positive over long
periods. Cl1 gives the necessary d.c. isolation between
the input point and the tube electrode circuit. When
viewing spot wheel patterns the brilliance should be
turned as low as possible. A signal of at least 10 volts
r.m.s. and preferably larger is necessary to modulate the
circuit described. Some commercial oscilloscopes
include an internal intensity modulation amplifier to
allow much smaller values of modulation signal to be
applied.

1. An Inexpensive Oscilloscope (March, April and May
1965).

C.R.O.

# 7

ey 0 A
KNOWN 90° PHASE UNKNOWN
FREQUENCY SHIFT FREQUENCY
SOURCE uNIT SOURCE

Ot L el

12 —y

Fig. 12. Test set-up for producing spot wheel patterns
/
o

f=2xh 271 =6 X # fa=12X £

Fig. 13. Some typical spot wheel patterns using the set-up-as in Fig. 12
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SRACTICAL! #

VISUAL!

XC'T'NGI

a new 4-way method of mastering

ELECTFIDNICS
by doing — and — seeing

1 OWN and
HANDLE a

complete range of present-
day ELECTRONIC PARTS
and COMPONENTS

st o [g)

BUILD

2 ’ and USE

a modern and profes-
sional CATHODE RAY
OSCILLOSCOPE

3 > READ and
Sanll DRAW and

UNDERSTAND
CIRCUIT DIAGRAMS

4)

@ VALVE EXPERIMENTS

@ AMPLIFIERS
@ OSCILLATORS
@ SIGNAL TRACER

It will

CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC
CIRCUITS AND SEE HOW THEY WORK . .

. INCLUDING . ..

@ PHOTO ELECTRIC CIRCUIT @ A.C. EXPERIMENTS
@ TRANSISTOR EXPERIMENTS @ COMPUTER CIRCUIT

@ BASIC RADIO RECEIVER
@ ELECTRONIC SWITCH
@ SIMPLE TRANSMITTER

@ D.C. EXPERIMENTS

@ SIMPLE COUNTER

@ TIME DELAY CIRCUIT

@ SERVICING PROCEDURES

This new style course will enable anyone to really understand electronics by a modern, practical and visual method—
no maths, and a minimum of theory—no previous knowledge ‘required.
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc.

also enable anyone to understand how

I— o O o I S e o e e L 5 5 o e ol e e e e e B e ) SIS 5 e s S e e e )
POST NOW : To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please
f I send your free Brochure, without obligation, to: we do not employ representatives
or
' BROCHURE | NAME. et BLOCK CAPS
1
| orwrite if you prefer not to cut page 1 ADDRESS PLEASE PE 4
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INPUT 230240y, A.C 5060 | |GHT SENSITIVE SWITCH
OUTPUT VARIABL.E 0'2‘9" Kit of pares, including ORPI2 Cad-
BRAND NEW Ca","ge Paid. ¥ ium Sulphide Phototell, Relay,
Buy direct from the importer, s Trandistor and: :Cireuit, etc., 6-12
keenest prices in the country.l .o D.C. op. pricé 25/ plus 2/6
All Types (and Spares) fromfp 2 p ORP 12 mcludmg circuit,
to 50 amp.( from stock. 10/6 each, plus 1/- P
OPEN TYPE (Panel Mounting) 3 #
Famp, €3, 3. 0.1 amp. €4 10.°. A.C. MAINS M°DE'-
2% amps, 2%

Incorporates
Mains Transformer, Rectifier and special
relay with 3, 5 amp mains cfo contacts.

T Tt oy T 25 amps, | Price inc. circuic 47/6 plus 2/6 P. & P._
€5. 17. 0. 436“95. £8. 7. 6. LIGHT SOURCE AND PHOTO

£13.10. 0. 10 amps, £17. Precision engineered

12 amps, £19. 10. 0. 15 amps, Iighe source with focusibie =
£22.°0. 0. 20 amps, £32. 10, 0.° oo assembly and ventilatea QE
37.5 amps, 68‘565 Oo g 50 amps, [ lamp housing, to take MBC bulb. Separate

photo cell mounting assembly for ORP. 12
1.5 amp. portable fitted metal case | or similar cell. Both units are single hole

ftmeter, lamp., switch, etc. £8.10.0 N . »

;? pe "/_' 4 Snm:lar e sbove 2.5 fixing. Price per pair £2.10.0.F. & P. 3/6.

amp(9|7gp&(: 0/~ e e — — — v — o
——

—_— e E— e — —_—— — UNISELECTOR SWITCHES
100 WATT POWER RHEOSTATS (NEW) g 75 ohm coil 24 v. D.C.

THE F[]U_[]Wl 6 VALUES 6 Bank 25 position, 5 non-bridging |
N % 3 Bridging Wiper

SRACIIE _‘ P[5 Bank 25 position, 4 non-bridging |

| ohm, 10 a.; 5 ohm, 4.7 a.; 10 ohm, 3 a. _— Bridging Wiper

25 ohm, 2 a.; 50 ohm, |.4 a.; 100 ohm, | a,.

250 ohm, .7 a.; 500 ohm, .45 a.; 1,000 ohm,

6Bank arranged to glve 3 :ant gg posmons
8 d 4 ositio
280 mA; 1,500 ohm, 230 mA; 2,500 ohm, .2 a. Finlchcingad Lo Aue Bbang. SO Pl
34in. Shaft length }in., dia. {3in.
. 1/6.

Diameterf These switches have been carefull
Al at 27/6 each.g removed from equipment. 1
R."& P IAIIat35/ each P&P26
25 WATT POWER RHEOSTATS BRAND NEW & Bank 2 %
10 ohm, 1.5 a.; 25 ohm, | a.; 50 ohm, .75a.; 100 ohm, .5 a.-l Way Uniselector, 3 Bank + l'g'l“/,

5amps, £9. 0 BampsnlcsLL MOUNTING

*

250 ohm, .3a; 500 ohm, .2 a; 1,000 ohm. .15 3; 1,500 ohm,| Homing 25 ohm coil. 12-24v.

| METERS

2}” Flush Round
A.C. AMMETERS
0-1, 0-5,0-10, 0-15,
0-20 Amp. Al 2)-
each, p. & p. extra.
A.C. VOLTMETERS
0-25, 0-50, 0-150V.
IAIl 21/- each, p. & p,

per volt. Ideal for transis- | AND BREAST SETS
models available from 54/-to £14.14.0. A complete composite apparatus, com-
Stenzyl Type

.122.;:2,500 ohm, .1 a; all at 14/6. P. & P. 1/6. D.C. operation £4.17.6 plus 2/6 P. & P.
T ——— — o — — - ACATR
“GABY' MULTI-RANGE TEST | SOUND POWER OPERATED
METER Model B40. D.C. volt, 0-5 EX-ADMIRALTY HEAD i

v., 25 v. at 10,000 ohm g

tor circuit testing. A.C. I Two such sets connected

and D.C.volt, 10 v.,50v., L up will provide perfect k

250 v., 500 v., 1,000 v. at | intercom. No batterjes

4,0000hm pervolt. Resis- l required. Will operate

tance, 2 K ohm, 200 K g up to } mile. Price 17/6
ohm, 2 meg., 20 meg. Repair service | each plus P. & P. 3/~ or extra. 0-300 V. A.C.
available. Price includes Test Leads, * 32/6 per p,..— P.&P. 5/5 > m/c Rectifier £1.9.0.
Battery, Instruction book, Packing Jemem s Sv——— v—
and Post (U.K.). £6.2.6. 3 additionat UNIVERSAL DEMONSTRATION TRANSFORMER
Leaflet gladly sent on on request. prising a Transformer :rl\d electro-
ey D e magnet with removable coils and
5 A. AD/DC VARIABLE VOLTAGE 8" pole pieces.  Col tapped for
OUTPUT UNIT ] 230v, 220v, |10v, 115v; 6, 12,
Input 230v. AC Q . 36, 110v. A.C. These coils are
Out >ut 0-260v. Ad also used for D.C. experi-
Output 0-240v. ments. Complete with all
Fitted large S:al maccessories as shown, £17 +
Ammeter and Volt- 15/- carriage. Leaflet on
meter, Neon Indu(ator, Fully Fused request.
Strong attractive metal case 157 -- 83" WIMSHURST ELECTROSTATIC GENERATORS
4 6. Weight 24lbs. Infinitely Vari- + £13/17/6, carr. U.K. (B.R.S.) 10/-. Leaflet zaflet on request.
able, smooth stepless Voltage Varia- o o o e e se— " m—
tions over full range.  Price £30. BUILD AN EFFICIENT STROBE UNIT
C' &P, £2_ " - . FOR ONLY 37/6. We supply a rzisn;g% circuit bdiag;an'\‘

and all electrical parts including the trobe tube whic|
SENSITIVE GALVANOMETER will enable you ro easily and quickly construct a unit for

Centre Zero 300-0.300. Mi- infinite variety of speeds, from | flash in several seconds to
cro amp. 90 ohm. approx. several thousands per minute. 37/6 plus 3/-P. & P
Calibrated 30-0-30 in clear — — — —— o = s e
d‘i"i’.i°""- M"(“"‘“"‘.:;“:"" COMPACT HEAVY DUTY 6 volt DC RELAY
BRI ZRINORLIC SCBULREIOD 6-9 volt DC operation 30 ohm coil 2 X 10 amp c/o contacts,
terminals. Price £4.10.0°P. & P. 2/6, will handle up to 250 volt AC. Size 1§” high x 24" X (4"
Matching volt meter calibrated 0-3 and Prlce .,/‘ plus I/6 P & P. 3 for 20/- post pald
0-15 v. D.C. £4.10.0. P. & P, 2/6. T— ——— —
D.C. Ammeter 062 and 0-32. £4.10.0. | 336 VOLT A.C. GEARED MOTORS 5 r.p.m. 1.7 Ib.

P. & P. 2/6. inch £2.9.6.P. & P.2/6. 13 r.p.m. 145 Ib. inch £2.17.6.
Set of 3 matching instruments. p &P,2/6. 80 r.p.m. 26 Ib. inch £2.2.0. P &P, 2/
[ e — =
ﬂl’ﬂ_P BMG'— —— — ) LT. TRANSFORMERS
All primaries 220-240 volts.
GUNSTANT VUI_TABE TRANSFURMER IType No. Sec. Taps Price Carr.
1 30, 32, 34, 36 v. at 5 amps. . £3.5.0 7/6
Input 185-250 v. A.C, Output 230 2 30, 40, 50 v. at S amps. ..... £5.5.0 9/~
v, A,C. Capacity 250 watt. Attrac- 3 10,17,18 v. at 10 amps. £3.10.0 7/6
tive metal case. Fitted red signal 4 6. 12 v. at 20 amps. . £4.17.6 7/6
lamp. Rubber feet. Weight 17 S , 18, 20 v. at 20 amps. £5. |1 6 10/6

Ibs. Price £11.10.0. P. & P, {5/-.

- S gEm e pm SEE S s S S e— e

B 6. 12,20 v. at 20 amps. ..c......... £5.5.0 9/—
7 24v atIO G amps. ...

SERVICE TRADING co

Personal callers only
9 LITTLE NEWPORT ST.

All Mail Orders—Also Callers—Ample Parking Space
57 BRIDGMAN ROAD, LONDON, W.4 Phane 995 1560

SHOWROOM NOW OPEN CLOSED SATURDAY Tel. GER 0576

LONDON, W.C.2.

300

MICRO

miniatur e

microphones

The Sennheiser sensation
that shook the United States.

MM 23  magnetic

7 lapel microphone
: Cable with jack on
request £5.15.0

MM 26 magnetic

_
- 4 subminiature micro-
phone. For built - in

application £ 3.10.0
MM 301 magnetic

micromodule.  Ultra
- sensitive. For built in
application £ 4 .18.0
MM61  ‘tountain
pen’ microphone. High

output, Special cable
on request £5.19.0

For further details
of all Sennheisers®
dynamic microphones
contact your dealer
or send C.W.0 to

Audio Engineering Ltd

33 Endell Street London WC2 TEM 0033

THE MOTOROLA
SEMICONDUCTOR
DATA BOOK

e lists more than 10,500 semi-
conductors.

e includes data sheets for more
than 2,800 devices from diodes
to integrated circuits.

e has 16 edge referenced sections
for fast fact finding.

e 1,500 page hard bound for 40/-
including postage.

BASIC ELECTRONICS, by Grob. 36/-.
Postage 1/6.

BASIC ANALOGUE COMPUTER
TECHNIQUES, by Stewart & Atkinson.
21/-. Postage |/-,

RADIO COMMUNICATION, by W. F.
Lovering. 70[-. Postage 2/-.
TRANSISTOR SPECIFICATIONS &
SUBSTITUTION HANDBOOK, 1967,
Tech. P. 2)/-. Postage I/-. -
RADIO VALVE DATA, 8th ed., "*W.W."
9/6. Postage I/-.

TAPE RECORDER SERVICING
MANUAL, by H. W. Hellyer. 63/-.
Postage 2/6.

THE MODERN BOOK (0.

BRITAIN'S LARGEST STOCKISTS
British and American Technical Books

19-21 PRAED STREET
LONDON, w.2
Phone: PADdington 418§
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Fig. i4. Modifications to oscilloscope for the addition of
an intensity modulation input
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(a)

MARKER PIPS DUE TO INTENSITY
MODULATION ON WAVEFORM
RISING SLOPE

(b)

Measurement of stepped function rise times

R1 R3
100k} 10k}

Fig. I5.

O
6V
MAINS IN 0

areadts) e TO X INPUT
Elav L Lzsom Coo""-
C1
-Jo.os“; i TO Y INPUT
-
COMM.

Fig. 16. Circuit diagram of phase shift unit

Intensity modulation can also be used for the accurate’
measurement of stepped function rise times, particularly
where the time base sweep speed is not fast enough to
expand the step into a measurable slope in the
horizontal direction. With the c.r.o. working in the
conventional manner and a stepped waveform or
square wave displayed on the screen, the time base and
Y amplifier gain controls are adjusted to give a picture
similar to that in Fig. 15a. To measure the rise time a
signal of appropriate frequency and of sufficient
amplitude to intensity modulate the c.r.t. is applied via
the intensity or Z modulation terminal. If the rise
time is in the #s region a 1MHz signal would be
suitable, 1 cycle being equal to 1us. A series of gaps at
1us intervals would thus appear on the slope of the
waveform as in Fig. 15b. The number of gaps (or
sections) are then counted, this being the rise time of the
slope in us. Normally the rise time is taken as that
part of the slope lying between — 10 per cent and +10
per cent of the maximum and minimum peak values,
this is shown in Fig. 15a.

To measure such a rise time by dropping two lines
from these points (A and B) to the time base scale.and
trying to measure this on the time calibration is not only
difficult but tends to be rather inaccurate, whereas the
method described is as accurate as the frequency of the
intensity modulation signal. For faster rise times this
signal can be increased as high as 10MHz (0-1us), for
slower rise times a 100kHz or 500kHz. Ie. (10us or
2us) signal may be used.

Some oscilloscopes, particularly those designed for
pulse applications, have one or more intensity
modulation oscillators built into the c.r.o., these being
switched in as required. This makes rise and duration
times in pulse measurements much simpler and obviates
the use of an external signal source.

PHASE SHIFT NETWORK

The writer has at various times in ‘this article
advocated the use of a phase shift network, such a unit
being very useful in oscilloscope work. A suitable
circuit which can be made into a very compact unit will
therefore be described. The circuit is adjustable in
phase between 0 degrees and approximately 110
degrees, both outputs also being adjustable in amplitude
being sufficient to drive both X and Y amplifiers of the
majority of oscilloscopes.

The circuit is driven from the S50Hz mains supply,
this being the reference frequency. The circuit could
however be driven from a variable frequency source of
sufficient output though the capacitor would have to be
decreased in value as the frequency was increased. The
complete circuit with component values is shown in
Fig. 16.

The action of the circuit is quite easy to follow, the
phase shift in the voltage across the Cl1-R1 divider
occurring due to the presence of the capacitive reactance
in the resistive circuit. A phase shift of exactly 90
degrees will occur when the reactance of the capacitor
at S0Hz) Cl is equal to the value of the resistor RI.

The phase angle is reduced as R1 is decreased in
value, the reactance of Cl then being greater than the
value of R1. The circuit and vector diagram in Fig. 19
shows the function of the circuit quite clearly. Referring
to this diagram shows that the, output voltage V is of
constant amplitude but lags the supply voltage E
by an angle & which depends upon the value of R. It
can be seen from the figure that in the relation between R
and @ is by no means linear and that the extreme case ¢
approaches 180 degrees, requiring R to approach
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rig.20. QS CILLOGRAMS

(a) Sine wave input

(d) Integrated square wave

(g) Slight I.f. reduction due to
a.c. coupling

(j) Lissajous pattern showing
2: | frequency ratio

(m) 90 degree phase shift of X
and Y input

302

(b) Square wave input

(e) Differentiated square wave

(h) 50Hz hum on h.f. carrier

(k) Lissajous pattern showing

3:1 frequency ratio

(n) Spot wheel pattern where
f, =5  f, (see text}

(c) 20ms marker pulises (Ims
wide) derived from square wave

(f) Slight h.f. reduction with
parasitic ringing

(i) 100Hz ripple on h.t. line

(1) Small angle phase shift due
to reactive circuit

(o) Spot wheel pattern where
f, — 20 >f; (see text)
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POCKET MULTI-METER

Size 3724 - 1%in. Meter size 2} 13in. Sensitivity
1000 O.P.V. on both A.C. and D.C. volts. 015,
0-150, 0-1000. D.C. current 0-150mA. Resistance

0-100k €). Complete with test prods, battery and full
instructions, 42/6. P. & P. 3/6. FREE GIFT for
limited period_only. 30 watt Electric Soldering lron
value 15/- to every purchaser of the Pocket Multi-Meter

CYLDON
U.H.F. TUNER

complete with

.3 to 4 WATT AMPLIFIER
= 3-4 watt Amp-

lifier built and PC.88 and
tested. Chassis PC.86 Valves.
size 7 % 38 » Full variable
| in. Separate tuning. New

bass, treble { and unused.
and volume control. Double wound Size 4" 53"
mains transformer, metal rectifier and x 14", Com-

plete with cir-
cuit diagram.
3§/- plus 3/6
P. & P.

output transformer for 3 ohms speaker.
Valves ECC81 and 6v6. £2.5.0 plus
S/6 P. & P. The above in Kit Form,
£1.14.6 plus 5/6 P. & P.

MULTIPLEX DECODER for receiving Stereo FM

Now is your chance to benefit in full
from the new B.B.C. stereo trans-
missions with our Multiplex De-
coder. Design features: Highly
efficient Mullard vinkor pot cores.
Two semiconductor diodes. Double
purpose vaive. Printed circuit type
construction high input impedance.
Specification: Cross talk minus 26
dB at 1 kcfs. Input requirements
0-5-1-5 RMS. Stability plus or
minus 0:1%. Voltage requirements
H.T. 190-250 volts. D.C. at Sma.
Heaters 6:3 volts A.C. at 300 ma. Self-powered unit shortly available,
price to be announced. Size 54" ¢ 317 1“. Fully built and tested,
price £4. 4. 0 plus 3/- P. & P. charges.

INEW Transistorised SIGNAL GENERATOR

Size 54" >.34"..14". For IF and RF align-

Type E MOTOR

Small A.C. mains motor

SILICON
RECTIFIERS

230/250 volts gomplele

with gearbox, r.p.m.

Price 15/- plus 4/- P, & P. | 250 v. P.LV.
Similar to above motor | 750 milliamps.
but without gearbox. Price | Six for 7/8,
9/6 plus 3/- P. & P. Post paid.

ment and AF output, 700 c/s frequency
coverage 460 Kcfs to 2 Mc/s tn switched fre-

quencies.  Ideal for alignment to our
Elegant Seven and Musette. Built and
tested. 39/6. P. & P. 3/6.
TRANSISTOR INVERTOR
50v D.C. Input. Output 240v. A.C. 40
waus incorporating transformers, choke,
I‘ {* condensers and 2 Mullard OC28 in solid
I6 gauge Aluminium Case. Size 15" X 6" x 2}

by fapmous manufacturers. 19/6 plus 7/-

TRANSISTORISED 13 WATT AMPLIFIER

comprising 2AC 128, 20C 75 and 2 AAL29
separate bass and treble volume controls.
Complete with Power Supply AC mains
%;12 v. Slze 74"~ 337> 2. Price 50/- plus

40W FLUORESCENT LIGHT KIT
Incorporalmg GEC Choke size 81" 13"
11", 2 bi-pin holders, starter and starler-
holder. 11/6. P. & P. 5/6.

Similar to above: 80 W. Fluorescent
Light Kit incorporating GEC Choke size
1137::13":2 13", 2 bi-pin holders.slart and
starter holder 17I6 P. & P. 6

Twin 40 W Choke instant start ‘for 2. 2 ft. tubes 17/6. P. & P. 5/6.

POWER SUPPLY KIT

A.C. MAINS 200-250 V
incorporating “C” core type mains
transformer, full wave metal rectifica-
tion and smoothing condenser. Smooth
output 250 v. 250 mA and 6:3v.4amp.
for Heaters. 25/-. P. & P. 9/6.

Special offer

ELEGANT SEVEN mk lla

SPECIAL OFFER. 77 4 P.M.
8peaker at no extra charge. Power supply
kit to purchasers of ‘Elegant Seven’ parts,
incorporating mains transtor mer, rectifier
and smoothing condenser, A.C. mains
200/250 volts. Output 9v. 100 mA. 7/6
extra.

Buy yourself an easy to build 7 transistor
radio and save at least£10.0.0. Now you
can build this superbd 7 transistor superhet
radio for under £4.10.0. No one else can

ofter such a fantastic radio with so many
de luxe star features.

FIRST QUALITY P.V.C. TAPE

53" Std. 850('( 9/- 5 L.P. 850ft. .. 10/6
77 Std. 1200ft. ll[6 3 T.P. 600ft. .. 10/6
37 L.p. 240ft. .. 4/- 5° T.P.1800ft. .. 25/6
SAEPAI 20()fl. .. 11/6 37 T.P.2400ft. .. 32/6
77 L.P.1800ft. .. 18/6 7" T.P.3600ft. .. 42/6
53" D.P.1800fL. .. 18/6 4° T.P. 900ft. .. 15/-

P& P. on cach 1/6, 4 or more post free

* De luxe grey wooden cabinet size
124” x 84" < 3;”. Y Horizontal easy to read tumng scale printed
grey with biack letters, size 114"
+ I.F. neutralisation on each separate stage.
pull output stage with separate A.C. negative feedback.
filling output 350mw. <+ Ready etched and drilled printed circuit
board back printed for foolproof construction. ¢ Fully comprehensive
instructions and-point to point wiring diagrams. + Car aerial socket.
¥ Fully tunable over medium and long wave, 168-535 metres and
1250-2000 metres. v All components, fafrite rod and tuning assembly
mount on printed board. + Full after sales service. ¢ Parts list
and circuit diagram 2/6, free with parts.

AC Mains
230)3250% GEC DOORBELL
complete
with pull Complete
§“ 'tg,.h with _mains
6"“ transformer
8 = Price 27/6 2HBA LA
EXTRACTOR | FAN  plus e
; SI-P&P. | price 12/6
Plus7/6Post & Packing plus
5/6 P. & P.
J High Q" ferrite rod aerial. 8-WATT 4-VALVE PUSH-PULL
% D.C. coupled push AMPLIFIER & Metal RECTIFIER ) ’
R AR OoH Size 9° 6" 1i". A.C. Mains, 200-250 v. 4

B S R Tape deck

AC 200/250v.,
track.

tape speed 3] twin

Special price £5.19.6

Post and packing 7/6

valves. For use with Sid. or L.P. records,
musicial instruments. All makes of pick-ups
and mikes. Output 8 watts at 5 per cent of
total dislortion. Separate bass and treble
lift control. Two inputs, with controls for

. gram. and mike. Output transformer tapped
for 3 and |5 ohm speech coils. Built and tested. £4.4.0. P, & P. 11/-.
8” x 5* Speaker to suit. Price 14/6 plus 1/6 P. & P. Crystal Mike to
suit 12/6 plus 1/6 P. & P.

GEC KETTLE ELEMENT

3,000W WITH AUTOMATIC EJECTION
200/240 v. size of hole required 1,”. List
Price 32/-. Our PRICE 15/-. P. & P.1/6.

RADIO AND T.V. COMPONENTS (ACTON) LTD.

2iD HIGH STREET, ACTON, LONDON, W.3

Shop hours 9 a.m. to 6 p.m. Early closing Wednesday. Goods not despatched outside U.K.
Terms C.W.O,

All enquiries stamped addressed envelope.

Also at
323 EDGWARE ROAD, LONDON, W.2
Early closing Thursday
PERSONAL SHOPPERS ONLY
All orders by post must be sent to our Acton Address

303


http://www.cvisiontech.com
http://www.cvisiontech.com

[A\=Z

(MINUS X)

ALPHABETICALLY...
we can list the names

GEOGRAPHICALLY...
we can list the countries

All over the world students know that
CRElI HOME STUDY COURSES are sup-
plying the answer to their need for
advanced Technical Education in the field
of Electronic Engineering Technology.

CREI PROGRAMMES ARE AVAILABLE IN:
Electronic Engineering Technology
Industrial Electronics for Automation
Computer Systems Technology
Nuclear Engineering

Mathematics for Electronic Engineers
Television Engineering

Radar & Servo Engineering

City & Guilds of London Institute :
Subject 49 and Supplementary Studies
Subject No. 300

Write for free brochures to:

C.R.E.l. (London) (Dept. P.E.4.)
WALPOLE HOUSE,173/176 SLOANEST.,LONDON S.W.1
Telephone : Belgravia 8662

INTERNATIONAL DIVISION OF CAPITOL RADIO ENGINEERING INSTITUTE WASHINGTON D.C.
T e e e e e e oo s o e e e D @2 e S

Please send me (for my information and entirely without obligation) full details

Peh g
N

of the educational programmes offered by your institute....
Send details of the City & Guilds Programme ...

I Name
I Address

I C.R.E.I.(LONOON) (DEPT. PE4 ) WALPOLE HOUSE, 173-176 SLOANE STREET, S.W.1
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The SUPER 6
LONG AND MEDIUM WAVE
TRANSISTOR RADIO

Y 6 transistors and diode. r 350mW, <+ Superhet, Ferrite rod aerlal,
% Compouent positions and references printed on back of board. J¢ Wooden
cabinet, 11X 7} X 3} In. % Booklet
9/-. Free with kit. ¢ Lining up service. % All parts-supplied =eparately.
Write for liat, 8.A.E. please. VT9 or P.P.90. (3/9 with kit).

comrLeTe seT of parTs onLy £4.0.0
OR FULLY BUILT $628 Tox & Carr. Poid (PLUS 5/- POST)

AM/FM (V.H.F.) RADIO GRAM CHASSIS £15.15.0

% Vinyl covered. ¢ 6X 4 in. speaker.

"Dial 14} x 4in. In

New manufacture,

Chassis size 16 x 6} x 6}in. hlgh.
cream and red. 200-250v. A.C. only.
Pick-up. Ext. Speaker. Ae., E., and Dipole Sockets. Five pushbuttons—
LW., MW, 8.W., F.M. and Gram. Aligned and tested. Tone control. 1000-1800
M.: 200 550 M. 88 100 Mc/s; 6-17 Mc/s. EZ.80 rect., ECH81, EF89, EABC80,
ELB84, ECC85. 3-chm speaker required. 9 x 6in. hlllptlcnlSpnker 25/-

TERMS: £5.5.0 down and 6 monthly payments of £2.5.0, Total H.P. price
£18.10.0. Circuft diaemm 2/6. V.H.F. Dipole 12/8. Feeder 8d. yd. Carr. to
N. Ireland 20/ extra.

NEW §é PUSHBUTTON STEREOGRAM CHASSIS
M.W; 8,W.1; 8.W.2; VHF; Gram; Stereo Gram. Two separate chasuels for
Stereo Gram with balance control. Also operates with two speakers on Radio.
Chasgie size 15" X 7°X 6}° high. Dial cream and red 15°X 3°. ECC85; ECHB1;
EF89; 2 x ECL8G; EM84 and Rect. 190-550M; 18.51M; 60-187M; 86-100 mc/s.
Price £19.19.0 carr. paid or £6.13.0 deposit and 5 monthly Paymenn of 58/6
Total H.P. price £20.15.8. Carriage to N. Ireland, 20/- extra.

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, Hants.

(2 mins, from Station and Buses.) Aldershot, 22240
CLOSED WEDNESDAY AFTERNOON CATALOGUE 9d.

BULK ENQUIRIES INVITED FOR EXPORT

PARKERS SHEET
METAL FOLDING
MACHINES
HEAVY VICE
MODELS

With Bevelled Former Bars

af
N
)
s
8

No. |. Capacity 18 gauge mild steel x 36in. wide £12.10.0
No. 2. Capacity I8 gauge mild steel x 24in. wide _,. £1.5.0
No. 3. Capacity 16 gauge mild stecl x I8in. wide £7.5.0

Also new bench models. Capacities 48in. x 18 gauge £40. 36|n x 18 gau
£€25. 24in. x |16 gauge £24. Carriage free. gauge
End folding attachments for radio chassis.

Tray and Box making for 36in.
model, 5/6 per ft. Other models 3/6. 4 il

The two smaller models will form

flanges. As supplied to Government Departments, Universities, Hospitals.

One yeor's guarantee.  Money refunded if not satisfied. Send for detalls.
A.B. PARKER, Wheatcroft works, Wellington St., Batiey, Yorks. Tel. 3426

BAKER 15 in. BASS AUDITORIUM LOUDSPEAKER

A high wattage loudspeaker of exceptional
quality with a level response to above
8,000 c.p.s. Ideal for all systems requiring

hagh output. New slim style only 6in. deep.
Maximum Power 35 watts i

Bass Resonance 36-42 c.p.s. ?valla'::e
Flux Density 15,000 gauss ro"_‘ a
Yoice coil diameter 2" Radio &
Voice coil impedance 15 ohms Hi-Fi
Voice coil material Copper Deal
Useful response 20-12,000 c.p.s, ealers
Cone surround Roll £ I 8
Magnet material Ceramic

Overall diameter 154" Post Free

Send for New catalogue and enclosure plans

Baker Reproducers Ltd

(DEPT. P.E.16)
THO 1665

Bensham Manor Road Passage, Thornton Heath, Surrey.
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infinity, which is not possible. The simple circuit thus
has certain imperfections (a non-linear scale) but it has
beeen described because it illustrates the principle of
deriving the phase shift of a voltage of constant
.amplitude by exploiting the semicircular locus which isa
common feature of many electrical circuit responses.

The value of R1 was-chosen so that at maximum
value it was greater than the reactance of CI, thus
allowing phase shifts of greater than 90 degrees to be
obtained. The amplitude of the output voltages to the
c.r.o. are individually adjustable by means of R2 and
R3. With these voltages set to give equal deflection in
both vertical and horizontal planes on the c.r.t..screen,
and the phase shift control set to exactly 90 degrees, a
circular trace will be obtained. If the phase shift
control is varied above and below this point an ellipse
having various magnitudes of minor axis will be
observed. The phase shift control can be calibrated by
means of one or both of the methods described at the
beginning of this article, see Figs. 2d and e.

While the transformer used is shown as a 12 volt
heater transformer with a centre tapped winding, a
transformer having two 6-3 volt windings could be used,
the windings being connected in series and the centre
tap taken from the junction. If such a transformer is

T
fe 11

Hiustrating the function of the phase shift unit

O 2]

|

)

Fig. 19.

used the finish of the first winding must be taken to the
start of the second winding. If they were connected in
reverse order, no output would result due to the wind-
ings being in opposition. This unit, when completed
and calibrated, is not only very useful for general
oscilloscope work but may also be used for demonstra-
tion purposes.

OSCILLOGRAMS =

Finally a number of oscillograms are shown in
Figs. 20a to o, these being photographic records of
actual oscilloscope traces. These oscillograms
illustrate very clearly some of the points and oscilloscope
techniques discussed in this article. These records
were taken at various times, no special apparatus being
used other than the test circuits described in this
article.

It is' hoped that this rather brief summary of the
oscilloscope and some of its more everyday applications
show that it is not simply a device for ““viewing wave-
forms” but an extremely versatile and reliable instru-
ment capable of a relatively high degree of accuracy. It
can be used to carry out tests and achieve results which
would be possible on no other instrument, its limitations
often being simply the limitations of the user. Y

NEWS BRIEFS

Radar and Electronics Association

“ONGRATULATIONS to the Radar and Electronics Associa-

tion on ‘‘becoming of age™.

Twenty-one years ago the Radar Association was
founded at R.A.F. 60 Group Headquarters, Leighton
Buzzard. From then the Association has steadily pro-
gressed, and with the change of name some years ago, is
now a fully recognised body of ex-Service personnel and
technicians.. Among the members are some of the world’s
greatest scientists, as well as students from all parts of the
world and a large number of ex-members of the forces.

Membership is open to those who have worked on radar
or other branches of electronics for 3 years or more, in
industry or the armed forces.

Particulars can be obtained from The Secretary,
43 Grove Park Road, Chiswick, London, W 4.

Audio Festival and Fair

HE Audio Festival and Fair will be held at the Hotel

Russell, Russell Square, London, W.C.l from
March 30 to April 2. Tickets may be obtained free of
charge through the usual retail shops.

Russian Premier sees British Electronics

IN response to his request to be shown the most advanced
automation equipment in Britain, the Russian Prime
Minister, Mr Alexei Kosygin was invited to tour the
Borehamwood factory of Elliott-Automation where
exhibits of particular interest to Russia were assembled
including microelectronics, space research and laser
applications.

Highlights of the exhibition were the microminiature
920M computer and part of the blind landing system for
the Anglo-French Concorde supersonic airliner. Mr
Kosygin was accompanied on his tour by the Minister
of Technology, the Rt. Hon. Anthony Wedgwood Benn,
M.P., and Sir Leon Bagrit, Chairman of Elliott Auto-
mation. The visit was part of a very full programme of
engagements on February 8.

Larger R.S.6.B. Show

THE R.S.G.B. International Radio Engineering and

Communications Exhibition is to be enlarged and held

tshis year at the Royal Horticultural New Hall, London,
W.1.

The new venue will provide twice the space of previous
exhibitions and Government services are expected to give
support.

The dates to note (earlier than usual) are Wednesday,
September 27 to Saturday, September 30 inclusive.

BBC Handhook 1967

T_ms compilation of facts and figures, provides an
informative guide to the structure of the BBC and its
programme services and engineering. . This latter section
describes briefly the transmitters used on the broadcast
bands and. includes comprehensive lists of the frequencies
and channels used, with practical tips on achieving
optimum reception. Coloured maps provide the locations
and service areas of BBC-1 and BBC-2 television channels
and v.h.f. regional sound radio stations.

Containing 264 pages of information with a considerable
number of photographs, this handbook is available from
the BBC Publications Dept., 35 Marylebone High Street,
London, W.1. — price 7s 6d.
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COMMUNICATIONS THE KEY

Are our political leaders over-
selling technology as the key factor
in our future prosperity? There are
certainly plenty of critics who listen
disbelievingly to pleadings that we
must strive and make even greater
efforts in this field.

If such unbelievers fail to be
swayed by the urgent voices crying
out in their own country, maybe
they will heed the words of an out-
sider. Here 1 am referring to Mr
R. W. Sarnoff, President of the
Radio Corporation of America. In
a recent address to a group of British
business men, Mr Sarnoff stated that
Britain stands on the threshold of
its greatest era of prosperity since
the Victorian age—provided it makes
full use of new communications and
information technology.

Let me remind the faint hearts
and doubters amongst us that we
have not done so badly in the field
of communications in the past. It
was due to the encouragement and
financial backing from the British
Post Office that young Marconi
was able to develop his early experi-
mental work into the resounding
practical achievement of long distance
communication without wires. That
was in 1896.

Today the Post Office (despite
much belabouring from less informed
members of the public) is still very
much on its toes and ready to seize
opportunities for sponsoring and
exploiting new techniques.

Currently the P.O. is pioneering
in the field of pulse code modulation.
Its new EMPress exchange, due to be
operational at the end of this year,
will be the world’s first pulse code
modulation tandem exchange.

Another knock at our doubting
Thomas’s: Pulse code modulation
was the brain child of an English-
man, Mr A. H. Reeves. It would be
fair to add that this invention of the
1930’s was not capable of practical
implementation until the transistor
was born, and we must acknowiedge
the American parentage of this
particular electronic marvel.

306

detached

A final thought on communica-
tions brings me back to politicians
again. Surelyitwasaninspired gesture
for our Prime Minister to present Mr
Kosygin with a Pye Pocketfone
system during the Soviet P.M.s
visit to Britain. A symbol of some
significance, let us hope.

MARRIAGE COUNSEL

particles

JOHN VALENCE

patient’s arm, and an electric impulse
is received. It is claimed that the
“shocks” are not strong enough to
wake the person, but they do set up
a mental block against snoring.
Eventually the apparatus can be
dispensed with but the effect con-
tinues, so they say.

Just another of electronics’ gifts to
humanity.

Since electronic computer$ are now
entering the field as matchmakers,
it behoves electronics technology
to do all in its power to ensure the
permanency of the marriages it
may have instigated.

I don’t know how many cases
in the divorce courts stem from one of
the partners’ habit of snoring.
If of sufficient repetition rate and
peak audio power, this kind of
interference could I suppose be
considered to constitute a form of
cruelty and lead to the dissolution
of the marriage.

However, should you be af inveter-
ate snorer, do not despair that your
marriage will end on the rocks . . .
there is hope in the form of an elec-
‘tronic device now being tested on
patients in a Sussex hospital.

A throat microphone picks up the
snores and this signal triggers' off
a tiny pulse generator strapped to the

“Personally, | prefer live music.””’

TAKE-OFF TRANQUILISER

The well meaning attempt by
British Rail to entertain their pas-
sengers in main line termini has been
badly received, as I mentioned last
month. But the British traveller is
not always so adamant in his objec-
tion to background music. .Appar-
ently his views change remarkably
when he takes to the air.

In response to popular demand (')
British European Airways will as
from this April play recorded music
to their passengers both before and
after take-off. Trident and Comet
aircraft -have been equipped to
provide this new service. Light music
of the “My Fair Lady” type (pops
are definitely our) will be reproduced
from cassette type tape recorders
operated by the cabin staff,

I was at first a little mystified by
the official statement that **. . . light
music is to be played before and after
take-off. 'BEA cabin staff will ensure
thdt the music IS turned off when the
aircraft is airborne.” Then it dawned
on me. Just a short spell of sweet,
soothing soporific music to carry us
over those anxjous moments as our
aircraft shrieks down the runway.
(Even seasoned air travellers will
admit to a certain apprehension
during these few maments).

... From Ringway, back to Picca-
dilly, Manchester: pérhaps British
Rail can take heart from the fact
that rheir passengers do not (it seems)
require any such sweet sounds to
cajole them to board the Landon
bound express. Something here,
methinks, for the BR publicity
people to turn to good account. A
chance for some real oneupmanship,
if they are really clever.
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For the man of precision

Seiko World Time Watch

Now made available to readers of PRACTICAL ELECTRONICS for £21 .9 . 6d.

WITH A 1009 MONEY-BACK GUARANTEE
|F NOT COMPLETELY SATISFIED

SEIKO watches are precision time-
keeping instruments produced with
painstaking care under a strict quality
control system.

The SEIKO WORLD TIME AUTOMATIC
gives you atany time of day or night, the
exact time in 24 of the world's leading
capitals, as well as Greenwich Mean
Time and the date of the Month. This
17-jewel watch has a built-in antimagnetic
hairspring, unbreakable mainspring and
full rotor finely poised over six ball
bearings, and is shockproof. It is fully
guaranteed to give you accuracy,
pleasure and absolute dependability.

The World-wide reputation of Seiko won them the
honour of producing all the high-precision timing
equipment for the 1964 Olympic Games.

USE THIS 1009% MONEY-BACK GUARANTEE FORM |

Please send me a SEIKO WORLD TIME
WATCH. My remittance is enclosed and
I understand it will be refunded if | am
not completely satisfied.

NAME
ADDRESS

(E)

Cheques and postal orders must be
crossed and made payable to Watch
Division, WSR Limited, Dept. E, 30/32
Southampton Street, London, W.C.99.
Cheques should have name and address
on the reverse. This offer is available
only to U.K. readers.
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BI- pA|D(EPT | %M

8 Radnor House : D BRAND NEW—FROM USA
93/97 Regent St. =" SCOOP PURCHASE—8 LEAD

AN

; A
London. W.] " ‘\ COMPLETE EPOXY CASE—LOW COST—
CIRCUITS SEND L 900 Buffer” 19/6
'LL
WirH ALt ic L 914 “Gate” 19/6
s e R SR THESE T

2/8 to cover 3 mouths niailing of cur latest stock lists,
eqvt. charts, circuits, ete.

DEVICES OPEN UP A WHOLE NEW CON-
CEPT IN THE WORLD OF ELECTRONICS
Minimnum  Order 10/ CASH WITH ORDER

PLEABE. Add 1/- postage and packing per Order.
(GUARANTEED by return postal service, Oversens
add extra for Alrmail,

VALUE PAKS ror ’
~ ew ufn';‘iio ®7 [ NEW SILICON RECTIFIERS TESTED

PIV 750 mA 3 AMP 10 AMP 30 AMP o
50 2/- 3/- 416 9/6
0B 100 2/3 3/6 6/~ 15/~
200 2/6 4/6 /6 20/~
300 3/- 4/9 8/- 22/-
400 36 6/~ 9/~ 25/~
o N S Y
MIXED VOLTS e i 2~ 154_ i i
1000 6/- 10/~ 17/6 50/~

750 mA TOP HAT TYPE 3, 10 & 30A STUD STPE

SIL.
NPN
2; oo, TRANSISTORS I0/' NEW-_ NEW TESTED VALVE PAKS
4 OCL39 Trans. NEN Mullard ... 10/-
SILICON BRIDGE RECTIFIERS 2 Drift, Trans. 9N1225 100 M/Cs PNP. foi-
—TESTED i Matched Trans. 0C44/45/81/81D . 10—
GERM. 600 PIV 2 A 55°C 28s. each 15 e Spol AY Trama, PP tor-
. e rany. -
365 B T = 800 PIV 2 AEE 2 55°C 305, each. R e DR L
. ; ec ! -
4 NPN Trans. 8witching . E 10: -
2 10 Amp.:(l)ll.l;cctbﬁl?/}‘oo PIV }8}-
8 Diodes 4 0A70, 4 OATS -
| 6 AV D SCR 100 PIV L 10
SILICON TUNNEL DIODES i Xil, Trans. 25303 PNP . 10/~
200 mA = AEY!l Full Data |5 5 GETS84 Trans. Eqvt. OC44 i 10/~
e A \ ter Diodes. | 10/~
STC 1050 m/cs fie SRR =3 oy Uiien. it
4 26417 Trm;?. :}qvt. .;ll-'lylséllli' . ':8; -
2 200 M/Cs Sil. Trans. B¥Y28/27 T
S7II§:)CO:I L Bl-direcuon;nl'l'l"rrm:’s. AXYd6 ‘ lg/—
m 4 High Current 0C42 10/-
To AT = 4upace,  TRANSISTOR MANUAL | ;R Tamoco e
-E. ( ) 5 Nil. Rects. 400 Pw 250mA Lo 10/~
— SgmAmcmons gy | BT i
B 15 Trans. Mutlard - -
4 NPN 1. Tr 0M 10/~
50 gé:fﬂo TRANSISToRS Io/ L i e ! (I;(r\rer"ll'r’lll'l:n(;C"zo B)’o l\ Ite }82-
. (- 5 OA47 Gold Bonded Diodes -
s INCLUDING S 04202 XI1. Diodes Hab.Mi 10/~
30/ EACH THE LIGHT 4 0C77 Traus. ,\?ufﬂm?.'. o 10/~
ALL THE IN- P.P. 2/6 ACTIVATED R QA1 Dioiles CV448 10/-
FORMATION /' S.C.R. AND 3 SH Rects. 400 PLV 500 ma . 10;
STUD. Ill(0N R[('I' Io YOU NEED GATE TURN-OFF SWITCH
2 AMP = 7TH THEORY/RATINGS One 10/~ Pack of your own
Io S o EDITION APPLICATION FREE i free with_onlers FREE
vitlied €4 or over
ALSO COVERING THE BROADEST = - z
R ED I INIESTED LINE OF RECTIFIER COMPONENTS R T BNE Al L
10 SCR’s vourace rince i"ams 20/ R e, i
A05UEAGIES BRONE IO 2 Nil, Power Rect. #§ Aurp. 200 PIN BVZ13 15)
1 AFI39 GERM. Truns. 1500 M/Cs 15/
| Sil, Power Trans. 100 M/Cs TK201A NPN .. 15/
6 /mnvr Diodes 3-15 vits. Mixed 460mW . .. }51
5 0. It Boniled Divdes Mullani . ... .....  |5/-
] LOWEST PRICE YET D SN Tis P BLANAR Tram. i 15/-
22 NPBN PLANAR Trans, Si 15
SC R S (THYRISTORS) LARGEST RANGE EVER 3 DKM, Pawer Trame, eavt. OC16 Mutiard 13/
2 N0l T, HOVC 500 HICe, ATEYEA i3
2 Bil. Trans. 60VCB 200 s, 4TS o
| AMP 7 AMP 16 AMP 30 AMP | NI, PLANA R Trane, BRY25 NPN 1000 Wi 13
PIV (TO-5 can) (STUD) (STUD) {STUD) 1 8il. Trans. 15104 150 M/Cs HI'E 200 NPN .. 15/
25 7/6 30 T Rumiel Dinde INSTO(TD 5 ::{
! umie. oue g .
50 7/6 8/6 10/6 35 1 2N2160 UNJIJUNCTION Trane. TO-5 can 15/
1 - / 4 2 Xil. Rect. 3 amp. 400 PIV 8tud 13-
;88 ,2 2 :‘5’5 {3‘, 5; 2 GERM, Power Trama, OC2H/20 .. 13)-
w13 mo ‘ : zinehs R Mo
. A , 3 N | 1 o B30I/ 20/~
400 17/6 25/ 35/ 80y % Sil. Rect. 400 PIV 200/500mA - .. 20/~
500 30/ 45/- 95/ 35 Mised 8il. & GERM. Trans. New Marked. ..  30/-
600 40/ 50/ 40 Mixed S8emiconductors New Marked .. .. 40/-
1 Logi¢ Modulc Handbook & Luhlloguc 176

BI-PAK GUARANTEE SATISFACTION OR MONEY BACK
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RealDlc

A SELECTION FROM OUR POSTBAG

Battle cry

Sir—May I join the valve versus
transistor battle? 1 have been
unable to find any decent tran-
sistor designs. To give one example,
look at Mr. R. Hirst’s stereo
amplifier (December 1966), and
compare it with the Mullard 5-20
circuit of 1955 vintage. On paper,
my stereo version of this costs the
same as Mr. Hirst's to build, and
the amplifier occupies approxi-
mately the same space; (it uses a
separate power supply box, which
may be hidden) but here the simi-
larity ends.

The basic valve amplifier has a
better signal to hum and noise
ratio (90dB below 20W r.m.s. as
opposed to 90dB below 10W) at
approximately the same sensitivity
(250mV into 1MQ); a vastly
superior frequency response (30Hz-
20kHz +05dB at 27W r.m.s.);
excellent rise time (5u4s); very low
overall phase-shift (20 degrees at
20kHz); and a remarkable damp-
ing factor of 50 (into 15Q) and
hence excellent stability, compared
with the transistor amplifier.

Although some people will say
that a maximum output power in
excess of 100W (music power) is
too much, just think how well it
will perform- at lower outputs,
remembering that it costs the same

as an inferior transistor amplifier..

The 5-20 will give 20W r.m.s. at
0-059%, distortion, rising to only
0:1% at 27W. Inter-modulation
and beat-note distortion products
total 0-7%, of carrier amplitude at
27W r.m.s. There is, of course, no
crossover distortion with valves.
Using d.c. heating, a hum and
noise figure as good as, if not better
than, the transistor pre-amp may
be achieved with EF86 (—70dB).
All this, coupled with the fact that
no ’scope is required for setting up,
and that earth return impedances
are not critical, you have to admit
that the valve amplifier using the
ubiquitous EL34, easy to obtain,
hard to destroy, not requiring

matched valves (where on earth
does one get matched NKT403
from, and for how much?), is far
better value for money than the
semiconductor one.

For those with very small rooms,
the famous 5-10 amplifier has
identical performance to Mr.
Hirst’s but costs a very great deal
less to build, and need not occupy
very much more space. Printed
circuit panels for valve amplifiers
are very easy to design (i.e. both
5-20 and 5-10) and etch since
there is only a quarter of the
components involved. This could
lead to greater reliability in those
of us whose soldering is not quite
what it should be, since there
will only be a quarter of the joints
involved as well.

Please could someone explain
the purpose of the f.e.t. input of
this transistor amplifier. The
best ceramics give 100mV into
250pF, and all the speakers (both
ESL & EMLs) that 1 have ever
heard of cut off below 30Hz, so
presumably there will be insuffi-
cient signal to drive the amplifier,
and to drown the l.f. oscillations
(rumble) that many enclosures
seem to give without high-pass
filters (the 5-20 amplifies down to
15Hz easily, but Mullard recom-
mends that signals below 30Hz
be attenuated, presumably for
this reason.) What sort of phono
(ugh!) gives 250mV and needs
S0MQ anyway?

* These figures were obtained
from a Mullagd publication, “Mul-
lard Book of Audio Amplifiers”.

F. Middleton,
London, S.W.2.

it would appear from your recent letter
that you find very little use for any unit
that may be transistorised and this seems
to be based on quite a quota of incorrect
assumptions which | have listed below.
To contain a stereo version of the
Mullard 20 Watt amplifier with it's
associated pre-amplifiers, a cabinet area
of approximately 3000 cubic inches is
required and yet for my 10 Watt tran-
sistorised design which incidentally will

deliver 17 Watts per channel, an area of
approximately 700 cubic inches s
required.

The delight of listening to an amplifier
capable of giving an output with a
distortion content of less than 0-059,
must be immense. | have yet to meet
any listening expert capable of deter-
mining better than 0-2% under normal
listening conditions.

Output valves are notorious for
becoming defficient in emission in a
relatively short period of time whereas
transistors could have a useful life of 25
years or more, depending upon the
treatment.

Nothing is simple in the design of a
high fidelity system, even the printed
circuit board, and it is entirely incorrect
to assume that earth return paths are of
no consequence in @ valve system.

Economically the entire transistorised
version may be purchased for less than it
would cost to buy the transformers and
valves for a valved version.

The signal to noise ratio for the
Mullard Unit is not 90dB as you assume
but 53dB, not quite up to the 90dB of the
transistor version (Ref.: page 79 “Mullard
circuits for Audio Amplifiers”).

You also may notice that reference is -
made to the inadequacy of the 100kQ2
input irpedance (page 79) and notice the
35dB  of compensation required to
restore the bass response to something of
it's original value. With a standard
transducer having a capacitive output in
the order of 1000pF then it would be
necessary to ensure that the input
impedance of the amplifier is in excess of
5 megohms to have a relgtively flat output
at 70Hz.

The explanation that you require is
contained in the following equation
showing that the output from a capacitive
source will be 3dB down when,

Xc = the input impedance of the
amplifier.

Later works by P. Tharma of Mullard
Ltd. described in detail transistor power
amplifiers,obviously for some good reason.
—R.H.

Wanted !

Sir—Young radio enthusiasts will-
ing to form a club in South London
for young people (up to about 20
years). Meetings will be made as
interesting and varied as possible
with outings, competitions, etc.,
and always at least one ‘‘ham”
station on the air. .

If the turnout is reasonable, the
Sir Philip Game Boy’s Club (near
East Croydon station) will let us
use part of their premises.

Will anyone interested please
contact me at the address below.
All letters will be answered giving
details of meetings when known.

A. D. A. Hansen, G3VLJ
(aged 16),

99, Stretton Road,

East Croydon, Surrey.
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A SELECTION FROM OUR POSTBAG

continued

Cold comfort

Sir—In the Derached Particles page
in the January issue, under the above
heading, it is suggested that the
Electricity Council's ‘‘peep into
the future™ failed to take account
of the impact of the younger
branches of technology such as
transistors and cold cathode fluo-

rescent lamps which, on your
reckoning, will lead to reduced
heat gains.

The fact is that fluorescent
lighting, despite its relatively high
efficiency, is today the major
source of heat from light. Inci-

dentally, cold cathode fluorescent
lamps  produce, paradoxically
enough, more heat for the same
light output than the hot cathode
lamps which are mostly used
today, while electroluminescent
panels produce far more heat than
either!

If we were prepared to accept
green light we could get nearer to
the cold light ideal, failing which
we have 1o accept a definite
limitation, imposed by our visual
mechanism, on the efficiency of
production of white light.

The best present day light
sources are closer to this optimum
efficiency than is often realised and,
with artificial lighting levels still
only a fraction of natural lighting
levels, we must expect heat from
light to become even more import-
ant in the futare.

As to transistors, they may pro-
duce less heat than thermionic
valves but this factor is infinitesimal
compared with the inevitable
increase in the energy controlled
by them.

Finally, may | correct the im-
pression given in your comment
that* the all-electric rew town
represents a *‘peep into the future”.
It can be built now, it makes sense
now, and it might well be the only
sort of new town which will still
make sense when it is finished.

R. H. Phillips,

The Electricity Council,
EDA Division,
London, S.W.1.

310

Temperature loss

Sir—I am writing in connection
about the article Remote Tempera-
ture Measurement which -appeared
in the January issue.

1 have constructed the circuit
and have found it to be unsatns-
factory for these reasons:

I. costly to build
2. tends to be large in size
3. not very sensitive

To combat these problems | have
reconstructed the circuit entirely
and based it on a simple d.c.
resistance network (see diagram).

THERMISTOR
VA1008

100kQ
PRESET POT

& -

The circuit has. worked very well
indeed and using a Radiospares
MR26. meter | have obtained a
fs.d. of 100 degrees centigrade
and a zero for 0 degrees centigrade.
The negative temperature coeffi-
cient resistor.used was sealed in a
glass tube using Araldite.
L. G. Jones,
Worksop,
Notts.

The reply to Mr Jones’ three main
objections to my article are as follows:

I. . Costly to build.
No, the electronic circuitry is in
effect used as a d.c. amplifier and
uses cheap transistors. The total
cost of the parts mounted on the
Veroboard could be as little as
15s 0d, this virtually offsets the
addition of a 100uA as against a
ImA meter.  Whatever system is
used, a meter, thermistors and
potentiometer are required.

2. Tends to be large in size.
No, the size is controfled by the
meter and switching arrangement,
the Veroboard and components take
up a small volume compared with
these.

3. Not very sensitive.
No, this system was used to greatly

improve sensitivity and enables
various temperature ranges to be
accommodated.

Mr. Jones® design requires a setting up

potentiometer for each temperature
measurement, as does the published
design. The meter reading is dependent
on battery voltage to a large degree.

The thermistor will suffer from self
heating effects due to the current
flowing through it. The 100uA meter
is more expensive than a ImA meter
which can be used in the published
design. The MR26 meter costs £6
retail. ImA meters are obtainable for
10s 0d. This was the main reason for
using the pulse amplifier method.

Switching for more than one range
will be more complicated due to having
to switch two of the potentiometer
connections and one of the thermistor.
There is no padding of the thermistor
which adjusts for the variation in the
thermistor law. Other types of ther-
mistors may be used in the published
circuit, as long as they. are between
100k€2 and 300k¢) at 20 degrees centi-
grade; the A25 may be obtained at much
reduced cost from L.S.T. Components,
23 New Road, Brentwood, Essex.

The VA 1008 is cheaper but has too
wide a tolerance for multi-range use.

I think Mr Jones has made the mistake

‘which quite a lot of people do when first

looking at a diagram; it is often easy
to visualise something far more rudi-
mentary which will seemmgly perform
the desired function but it is only when
such devices are put to the test that the
need for a more refined circuit becomes
apparent.—A.T.

Idie pinch

Sir—Having just read the article
Tape Recorder Auto-Switch by
Mr P. Rush in your January issue,
| feel that it should be pointed out
to your readers that damage may
be caused 1o their tape recorders
if it is used.

With the device described the
tape recorder will have to be left
with its function switch to the
“record’™ position for a period of
time during which the motors are
not running, and this will cause
damage to both the pinch wheel
and idler, which in turn will result
in- a permanent increase in the
“fluttei™ level.

T. ). Ledger, B.Tech.
Longlands,
Middlesbrough.

We admit that this device has certain
limitations and that this was not made
clear in the article itself. Apart from
this, however, the auto-switch as des-
cribed is an ideal device for use with
inexpensive recorders. The author tells
us he has not been able to detect any
trace of wow or flutter as a result of its
use. No doubt, if an expensive recorder
was involved, such deficiencies would
certainly come to light but, on the
other hand, one assumes that owners of
more soph:st:cated equipment would
in fact invest in @ more advanced switch-
ing system. In fact, the higher quality
tape recorders do often incorporate
electro-magnetic devices for enabling
remote control of the pinch wheel.
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DE LUXE PLAYERS

4-Speed Players  2-tone
Cabinets 17 x15x 8}in. High
flux loudspeaker and High
Quality Amplifiers  ready
built, Quality output. Volnme
and Bass controls.
Special instructions
enable assembly in
30 minutes, only 5
wires to join,

12 months’
guarantee.

TO BUILD

YOURSELF
Post 2/6 per jtem.
PORTABLE CABINET
A'l dill?istrlnted. To fit
standard player
or autochanger. 69/6

Ci AMPLIFIER 3
WATT. Ready made and
test‘eﬂdwill} UCL82 triode
Pentode valve
and loudspeaker, 59/6
SINGLE PLAY UNITS

SUPERIOR AMPLIFIER.
Ready made and tested.
Guaranteed better sound!
Fully isolated AC Mains
Transformer 4  walt
output. ECLSS
pentode valve,
and tonme controls with

knobs. Quality 89/6

Loudspeaker.

BSR GU7 £4.19.6 AUTOCHANGE UNITS
Garrard SRP12 £4.19.6 BSR Supersiim £5.19.68
Q@arrard SP25  £10.19.8 Garrard 1000 25.19.8
Philips AG1018 £12. 9.6 Garrard 2000 £6.19.6
Garrard A0 £19.18.6 Garrard 3000 £8. 9.6
Garrard LAB80 £24.19.6 Garrard AT60 with

Garrard 401 £29.19.6 diecast turntable £10 19.6

GARRARD. TEAKWOOD BASE WB.1 Ready 72 6
cut for mounting 1000, 2000, 3000. SP25, AT60. /

INTEGRATED STEREQ AMPLIFIER 4 watt per channel.
A splendid example of tunctional design and value. Grey/
Silver Crackle cabinet size 10 x 6} x 3 in. 200-250v.
A'C) Separate Gram and Tuner inputs.

Self contained pre-ayip. and controls. Post 2/6 £10.10.0

Q MAX CHASSIS CUTTER
Complete: a die, a punch, an Allen screw and key

din. 14/6 - #in. 15/9 1}in. 18/- 1iin. 20/ 25bin. 37/9

fin; 14/9 1lin. 18/~ 1iin. 18/6 1lin. 22/8 24in. 44/3

fin. 15/6 1+4in. 18/~ 1%in. 20/- 2in. 34/3 lin. sq. 31/8

BARGAIN XTAL PICK-UP ARM Complete with

ACOS LP-78 Turnover Head and Stylit 20/-; Stereo 30/-.
SPEAKER FRET Tygen various colours, 52in. wide, from
10/« 1t.; 26in. wide from 5/- ft. SAMPLES S.A.E.
EXPANDED METAL Gold or Silver 12 X 12 in. 6/-.
NEW GARRARD GRAM MOTORS 100-130v A.C. 15/-
pair for 200/250v. (in series), or 10/- each Post 2/6.

FULL W. BRIDGE SELENIUM RECTIFIERS:

2, 8 or 12 vJoutputs, 11 amp.. 8/9; 2 2. 11/3; 4 a_. 17/6.
CHARGER TRANSFORMERS. P.& P.2/6. Input 200/250;v.
tor charging at 2, 8 or 12 v., 1} amps., 17/6; 2 amps., 21/-;

4 amps., 25/-. Circult Iree. Ammeter 0 to 5 amp, 10/8.
MOVING COIL MULTIMETER TK 25. 47/6
0-1,000v. A.C./D.C., ohms O to I100k. etc.,
MOVING COIL MULTIMETER EP10K. 79/6
0-1,000v. A.C./D.C., ohms 0 to 3 meg. etc.,

MOV NG COIL  MULTIMETER EP20K.

0-2,500v. D.C. 20,000 ohms per volt. 0-1,000v. A, C. 99/6
Oums 0 to 6 meg. 50 Microamps full scale.

NEW MULLARD TRANSISTORS
0C71 6/-; 0072 7/6; OC8LD 6/- 0C81 8/-; AF115 §/-;
AF114 8/8; 4 8/-; 0C45 8/-; OC171 9/-; OC170 8/8;
AF117 7)-. 002812/8 AD14015/- 0C3515/- Holders1/3.

ARDENTE TRANSISTOR TRANSFORMERS

D3035, 7.3 CT : 1 Push Pullto 3 ohms for 0C72,0C81.. 11,-
D3034,1.75 : 1 CT. Push Pull Driver for 0C72, 0C81 .. 11/-
D3058, 11.5: 1 Qutput to 3 ohms for OC72, OC81... . 11/~

TRANSISTOR MAINS ELIMINATORS. FAMOUS “POWER
MITE”. 9 VOLT. SAME SIZE AS PP BATTERY. 45/_
FULLY SMOOTHED. 150mA. FULL WA VE CIRCUIT.

WEYRAD P50 = Transistor Coils
RA2W 6 in. Ferrite Aerial Spare Cores.......
....12/8 Driver Trans. LFDT4

Printed Cizcuit, PCA1

/1AC..
LF. PSOIECC 470 kcll

.. 5/7 I1.B.Tuning Gang .
3zd I.F. P50/3CC ....... 68/« | Weyrad Booklet ............
Volume Controls = 80 o Goax 6d ..
Long spindles. Midget Size Semi-air  spaced  Cable

Gor | 40 yd. 17/6, 60 yd. 25/-.
LIN. L/S 3/-. D.P. 5/-. FR[NGELOWLOSS'/6
STEREOL/S10/6,D.P.14/6. Ideal 625 lines yd
COAXIAL PLUG 1/-. PANEL SOCKETS 1/-. LINE SOCK-
ETS 2/-. OUTLET BOXES, SURFACE OR FLUSH 4/6.
BALANCED TWIN FEEDERS 6d. yd., 80 or 300 ohms.
TELESCOPIC CHROME AERIALS. 8in. extends to 23in.
6/8 each, CAR AERIAL PLUGS 1/8. Sockets 1/3.

TV REMOTE CONTROL

For PHILIPS 18TG111A,
121A, 1254, 1424,
23TG111A, 1134, 121A,
181A, STELLA ST1033A
38A, 43A, 534,
COSSOR- CT1910A,
CT2310A, 21A, 31A
OPHILIPS Price’3 gns.
ur Poxt
Price 12’6
Brand Ne Includes
MULLARD OASI 2 pots, 3

5 K. obms to 2 Mer. LO

21A,

114t 7-way
switches, §

RETURN OF POST DESPATCH Post and Packing 1/6 unless otherwise stated. C.0.D. 5/- extra.

RADIO COMPONENT SPECIALISTS

Written guarantee with every purchase. (Export: Send remittance and cxtra postage, no €.0.D.) Buses 133, 68 pass door. S.R. Stn, Selhurst, Tel.

eable,
resistors

ISTELLA RECORD PLAYER AMPLIFIER!
4 watt. 2 stage. 3 to 7 ohm. Neg. feed back. UCL82. UYS5.
200-250v. A.C. tapped input. Chassis size 8 x 2} x 4in. high.
Gold/Walnut knobs. Volume and Tone controls on separate
Polished Wood Panel 6 x 2in. Brand new with 78/6
makers' guarantee. BARGAIN PRICE P. & P. 2/6.

——
NEW TUBULAR ELECTROLYTICS] l CAN TYPES

2/350 v 2/3 | 100/25 . 2~ 8/8
4/350v. .. 2/3 250/25 v .. 28 131800 v. . 12/8
8/450v. .. 2/3  600/15v. .. 3/- 16+16/500 v. 718

16/450 v. .. 3/- [ 8+B8/450v. 3/6  32+32/450v. 6/-
32/450v. .. 3/9 | B--16/450 v. 3/9 | §50+50/350 v. 7/-
25/25 v, .. 1/9 | 16+16/450 v. 4/3 | 60-+100/350 v, 11/6
50/50 v, .. 2/- | 324 32/350 v. 4/6 | 100+ 200/276 v.12/6

PAPER TUBULARS
350v.-0.1 8d., 0.5 2/6; 1mid. 3/-; 2mid. 150v. 3/-.
500v.-0.001 £0 0.05 9d; 0.1 1/=; 0.25 1/8; 0.5 8/~.
1,000v.-0.,001, 0.0022, 0.004%, 0.01, 0,02. lle 0.047,0.1 2/8.

.E.H.T. CONDENSERS. 0.001mfd., 7xV., 6/0 -20k V., 10/6.

SUB-MIN. ELECTROLYTICS. 1, 2, 4,5,8,186, 25,30, 50,100,
250 mid. 15v. 2/6; 500, 1000 mfd. 15v. 3/6; 2000 mfd. 25w. 7/-.
QGERAMIC. 500 v. 1 pF. to 0.01 mid, 9d. Discs 1/-.
SILVER MICA. Close tolerance (plus or minus } pF.). 5 to
47 pF.,1/-; ditto 1°; 50 to 800 pF. 1/-;1,000 to 5.000 pF., /-,
TWIN GARG, *0-0% 208 pF.+176 pF., 10/6; 385 PF., minla-
ture 10/-; 500 pF. standard with trimmers, 8/-; S500pF.
midget less trimmers, 7/8; 500 pF. slow motion, standard 9/-;
small 3-gang 500 pF. 18/6. Single ““0* 365 pF. 7/6. Twin 10/-.
SHORT WAVE. ’Single 10 pF., 25 pF., 50 PF., 75 pF.,
100 pF., 160 pF.. §/6 each. Can be ganged, Couplers 9d. each.
TUNING. Solid dielectric. 100 pF., 300 PF.. 500 pF., 3/6 each.
TRIMMERS. Compression cerami¢ 30, §0, 70 pF.. 9d.;
100 pF., 150 PF., 1/3; 250 pF., 1/6; 600 pF., 750 PF., 1/9.
250v. RECTIFIERS. Selenium ! wave 100mA 5/-; BY100 10/-.
CONTACT COOLED ! wave 60mA 7/6; 85mA 9/6.

Full wave 75mA 10/- ; 150mA. 19/8 ; T.V. rects. 10/-.

SPECIAL OFFER! NEW B.AS.F. TAPE
7 in. LP. 1,800 fe. (Cat. LGS35) 45/-
7 in. D.P. 2,400 fe. (Cat. LGS26) 70/-

Spare Spools 2/6. Tape Splicer 5/-. Leader Tape 4/6.
Tape Heads: Collaro 2 trask 28/6 puir. B.S.R. 4 track 99/6

MAINS TRANSFORMERS .7:...
E.M.I. 280-0-280, 100 mA. 6.3v.402.63v.2a. .. 19/6

250-0-250, 80 mA, 6.3 v. 3.5 a. Rectifier 6.3 v. 25/-; 1 a.
or 5 v. 2 a; Ditto 350-0-350, 29/8.

MT. 510/300-0-300 v. 120 mA., 8.3 v. GRaTam e 29/6
MINIATURE 200 v. 20 mA., 6.3 v. o . 10/8
MIDGET 220 v. 45 mA,, 8.3'v. 25,, A 15/8
SMALL, 300-0-300 v. 70 mA.63v.4a . 1916
HEATER TRANS. 6.3 v. 1} a.,, 7/8;8.3v.4 a .. lo/8
Ditto tapped sec. 1.4 v., 2. 3, 4,5.6.3v. 1ia 10/8

GENERAL PURPOSE LOW VOLTAGE. Olltpllts 3. 4,5,
6, 8,9, 10, 12.15,18.24 and 30 v.at 2 a

1 amp., 5, 10, 15, 20, 25, 30, 35. 40, 55, 60.29/8 2a. 47/8
Sub-Min. Mains to 9°v, 80 mA. 1 x 1} % 1iin.

AUTO TRANSFOBMEB.S 0-115-230 v. Inp Output
B0w. 18/6; 150w. 25/-; 500w. 92/6; 1000w. 175/-.

CRYSTAL MIKE INSERTS
1: % iin, 6/6; BM3 1 X #in.7/6; ACOS 1] 7 din. 8/8
TANNOY CARBON MIKE with Switch
MOVING COIL HEADPHONES 100 ohms (ex. Govt.) 12/6
H.R. HEADPHONES 2000 ohms...12/6, 4000 obms ...15/~
H.R. HEADPHONES 2000 ohms Super Quality ...... 25/~

1967
GRAM

il .

Three Wavebands: Five anves ECHS1, EF89.
Long., Med., Short. Gram. EBCS1. EL84, EZ80,
12 month guarantee. A.C. 200 250 v Femte Aerial
5 watts 3 obm. Chassis 13in. X 7in. < 5in. dial size
13in X 4in. Two wlntLamps Four Knobs. £|
Aligned calibrated. Chassisisolated from mains

DE LUXE STEREO GRAM CHASSIS V.H.F.,, MW, SW
19-50m, SW 60-180m. Magic eye, push bunons £ I 9 |9
8 valve plns rect. Size 15" x 7! x 8" hig|

HIGE GAIN TV. PRE-AMPLIFIER BAND [ B.B.C.
Tunable channeis 1 to 5. Gain 18.dB. ECC84 valve.
Kit price 32/6 or 55/~ with power pack. Details 6d.

BAND IIILT.A.—same prices. Tunable channels 7 to 13.
Band I or III. Coils and circuit only, 8/6. Chassis 4/3.%
B.B.C. 2 SUPER BOOSTER transistor model. Ready built 75/-.

BLANK ALUMINIUM CHASSIS. 18 s.w.R. 2!ip. sides.
7 X4in., 5/6; 9% 7in., 8/8; 11x3in. 6/6; 11x7in. 7/6;
13 % %in. 9/8; 14 x11in. 12/6; 15 x 14in., 15/-.

ALUMINIUM PANELS 18 s.w.B. 12x12in. 5/6; 14 x 9in.
4/8; 12x8in. 3/8; 10 x 7in. 2/9; 8x 6in. 2/-; 8x din. 1/6.

ALL PURPOSE TRANSISTOR PRE-AMPLIFIER
Gain 14: 1. 250v. or 9y, input. Ready built with Mu Metal
input transformer for Mikes, Pick-Ups, Tuners.
Instructions and circuit supplied. Post 2/6.

THE INSTANT

BULK TAPE

ERASER AND
RECORDING HEAD
DEMAGNETISER

200/250 v. A.C.
Leaflet S.A.E.

35/-

BAKER 12in. STANDARD

The ideal High Fidelity Loudspeaker.
Now with built in high efficiency tweeter cone.

Voice Coil impedance 15 ohms-
Max, Power ...... . 20 watts
Bass R . . 40/50 cps.
Flux . 14 000 gauss,
Voice Coil dumeter ...... 1} in,
Voice Coil material .. Copper
Response .... 40-14.500 ops.
Magnet materia comax
Overall dia, ... .. 12} in.
Overall depth ........ .. 8in.

rrICE £8 FOST

CATALOGUE S.A.E.
GROUP'MODELS FOR VOCALS
BASS, LEAD and RHYTHM GUITARS
30-10,000 cps. Voice Coils 15 ohms. Heavy duty
9
‘Group 25’ ‘Group 35’ ‘Group 50
in. 12in. 15in.

ste. 5gns. 3w 83gns. o 18gns.
LOUDSPEAKERS P.M. 3 OHMS. 2iin., 8in., din., Sin,
7in. X din., 15/6 lnch. 8in. 22/6; 6lin. 18/8; 10In. 30/-;
12in. 30/~; (15 obms 8 ) 10 X 8in. 30/-; 8 X Bin. 21/~
M. Double Cone 13' X 8in., 3 or 150hm models, 45/-.
W.B. 10in. HF1012, £5, 10.0.; 8in. HF812, £4.10.0, Crossover
35/-. Horn Tweeters 3-16 Ke/s. 10w 29/6; 20 w 20 Kc/s. 89/8.
JACK SOCKETS Std. open-cireuit 2/8, close-circuit 4/6.
Chrome Lead Socket 7/8. DIN 3-pin 1/3; Lead 3/6.
Phono Plugs 1/-, Socket 1/-. Banana Plugs 1/-, Sockets 1/-.
JACK PLUGS STANDARD. Chrome 3/-. DIN 3-pin 3/8.
WAVE-CHANGE SWITCHES WITH LONG SPINDLES.
2 p. 2-way, or 2 p. 6-way, or 3 p. 4-way 3/8 each.
1 p. 12-way, or 4 p. 2-way, or 4 p. 3-way, 3/6 each.
Wavecbange * MAKITS 1 p. 12-way, 2 p.8-way, 3p,4-way,
4p.3-way, 6 p. 2-way. Prices include click spindles, adjustable
stops, spaces, etc., 1 wafer, 10/6; 2 waler,15/-;8 waler, 19/6.
TOGGLE SWITCHES, sp. 2/-; sp.dt. 3/8; dp.3/6; dp. dt. 4/-.

DE LUXE TAPE SPLICER Cuts, trimsa, joins |4/6
for editing and repairs. With 3 blades.
4 CHANNEL TRANSISTOR MICROPHONE MIXER. Add

musical highlights and sound effects to recordings. Will
mix Microphone, records, tape and tuner with 59/6
separate controls into single output.

2 WAY INTERCOM and BABY SITTER. All transistor,
2 way call buzzer. Desk or wall mounting. Very good
volume. For home. affice or shop.

With long leads, battery, etec.

FM TUNER 88-108 Mc/s Six Transistor. Superbet. Ready
built. Printed Circuit. Cahbrnced slide dial £8. Io o
tuning. Size 8° < 4° :

3 WATT QUALITY AMPLIFIER. 4 Transistor 75/_
Push-Pull Ready built, with volume controi

NEW MANUFACTURERS SURPLUS UHF BBC 2 AERIALS
BBC 2 Double Gold Ring Set Top Model 22/6

BBC 2 Five Element Loft Model .

. 32/8 ; Outdoor 42/6

% RADIO BOOKS ¥ (Postage 9d.)

Radio, T.V. Valves, Diodes, Transistor equivalents ...... 10/8
High Fidelity Speaker Enclosures and Plans. 5/~
Transistor Superhet Commercial Recelvers . . . 78
Mullard Audio Amplifier Manual . .. B8]
Radio Valve Gnide, Books 1, 2, 3, 4, or 5
Practical Radio Inside Out......
Transistor Audio Amplifier Menual ...
Shortwave Transistor Receivers ..
Transistor Communication Sets .
International Radio Stations List
Modern Transistor Circuits for Beginners
Sub-Minlature Transistor Receivers
Wireless World Radio Valve Data
At a glance valve equivalents

RESISTORS. Preferred values, 10 ohms to 10 me
w., } w.. 1w, 20° 4d.; 1! 8.2w1l:§w1 > 8d.
HIGH STABILITY. @ w. “.', 2/-. Prelerred nluel

10 ohms to 10 meg. Ditto 5%, 10 obms to 22 mer., Ed.

5 wait 0.5t08.2 chm 3 w. 1/8

10 “m WIRE-WOUND RESISTORS 1 1[9
10 obms to 6,800 ohms 2[-

lOK. 15K 208 25K, 88K. 10W.

MAINS DROPPERS. Midget. With sliders.

0.3 a,1K.02a,12 K, 015 a, 15 K, 8- each.

LINE CORD 100 obms ft. twin plus resistance. 1/- ft.

WIRE-WOUND 3-WATT
POTS. T.V.Type. Values
10 obms to 30 K., 3/3,
Carbon 30 K. to 2 meg., 3/-.
VALVE HOLDERS. Int. Oct. 6d. Mazda Oct. 8d.; B7G,
BSA, BSG, B9A, Moulded 94, Ceramic 1/-, ~ B7G, BOA
Cang 1/-. Valve base plugs B7G, B9A, Int, Oct., 2/3.

C.R.T. BOOSTER TRANSFORMERS

for heater cathode short or failing emission. 257, and 50%
optional boost, 200/250v. AC input. 15/6
Post 2/8.

State tube voltage required, 2 or 6 or 13 v.
BRAND NEW QUALIT
===
=
N =3
30'-

EXTENSION LOUDSPEA'Y(ER
CALLERS WELCOME

WIRE-WOUND 4-WATT
STANDARD SIZE POTS.
LONG SPINDLE VALUES
50 OHMS to 100 K., 7/6.

In tough cream plastic cabinet
with 20ft, lead and adaptors. For
any transistor radio, intercom,
mains radio, tape recorder, etc.
Jto 15 ohm matclnng

Size: 71" x 53" x

Fult L:st 1.

Post
2/6

337 WRITERORSE ROAD, WEST GROYDON

:THO 1665
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Practical Electronics Classified Advertisemenis

The pre-paid rate for classified advertisements is 1/- per word (minimum order 12/-), box number

1/6 extra.

Semi-displayed setting £3 . 5 . O per single column inch. All cheques, postal orders,

etc., to be made payable to PRACTICAL ELECTRONICS and crossed * Lloyds Bank Ltd.”

Treasury notes should always be sent registered post.

Advertisements, together with remittance,

should be sent to the Advertisement Manager, PRACTICAL ELECTRONICS, George Newnes
Ltd., Tower House, Southampton Street, London, WC2, for insertion in the next available issue.

SERVICE SHEETS

BERVICE SHEETS for all makes Radio, T/V,
Tape Recorders, 1925-1966. Prices from 1/-
Catalogue 6,000 models, 2/6. Free fault-
finding guide with all sheets. Please send
stamped addressed envelope with all orders/
eonquiries. HAMILTON RADIO, Western Rd.,
St. Leonards, Sussex.

SERVICE SHEETS, Radio, TV, 5000 models.
List 1/6. S.A.E. enquiries. TELRAY, 11
Maudland Bank, Preston.

RADIO TELEVISION, over 8,000 Models.
JOHN GILBERT TLLEVI%IOV 1b Shep-
herds Bush Rd., London, W.6. SHE 8441.

SERVICE SHEETS
4/- each, plus postage.

We have the largest supply of Ser-
vice Sheets for all makes and types
of Radios and Televisions, etc. in the
country. Speedy Service.

To obtain the Service Sheet you

require, please complete the at-
tached coupon:

From:

INamies o bocionadlcitbold By vo et .
Address: .cccoeeeeeiineniennnns P o

To: S.P. DISTRIBUTORS
35/36 Great Marlborough Street,” London, W.1
Please supply Service Sheets for the

following :

Make:
Model No.

Make:
Model No.

Make: .......

ot Radno/TV
| also require the new 1967 list of
Service Sheets at 1/6 plus postage.
(please delete items not applicable)

! enclose remittance of .............

which includes postage

MAIL ORDERS ONLY Apr. PE

MISCELLANEOUS

ALUMINIUM CHASSIS, PANELS, Ete. Quick
service, ‘ One-offs * welcome. Send sketch for
uotation (Stamp please), Trade Supplied.
AIRISGRADES LTD., Barling, Nr. South-
end, Essex.
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MISCELLANEOUS
{continued)

CONVERT ANY TV S8ET into an Oscilloscope.
Diagrams and Instructions, 12/6. REDMOND,
42 Dean Close, Portslade, Sussex.

""PRACTICAL ELECTRONICS" Proximity
Detector. Photoflash Slave Unit. Radiation
Counter. Auto Calendar. Doorbell Repeater.
Car Burglar Alarm. Tafe Recorder Control
Unit. Recording Level Indicator. Integrated
Stereo Amplifier, and all constructional
projects going back to Issue 1. Send s.a.e.
for your choice of itemised price lists. AJAX
ELECTRONICS, IBA, Rumbold Road, Ful-
ham, London, S.W.6

BERNIESOUND (AUDIO ENGINEERS)
Design-Build-Repair-Mod!fy
All types of Electronic Equipment
For estimates write to:—
Mr. Brown, 1 Effie Place, London, 8.W.6.

SWITCHING CIRCUITS. A simple way of
making (4 or 6) pole 2 way rotary switches
suitable for breadboard layouts to designers
of low voltage computer circuitry costing less
than 1/- to make, materials can be purchased
anywhere. Instructions and diagrams, 1/6.
Send stamped addressed envelope to HOGANS,
67 Adelaide Road, Liverpool 7, Lancs.

2/- oc 7l 2/-
Due to bulk purchase, we are able to offer
these fantasticaily popular transistors at the
give-away price of only 2/- ea.
Greater reductions for quantities.
£1 per doz,, £2 for 25, £5 for 100.
PHOTO-TRANSISTORS—-OCP 7I.
5/- ea., 3 for 10/-
SUB-MIN ELECTROLYTICS—I5 volt.
8. 10, 30, 50 & 100 pF. |/- ea.
SUB-MIN MYLAR CAPACITORS—
100 volt. -001,-002, -005, -02, & -05 uF 9d. ea.
5% W HIGH STABILITY RESISTORS
Your choice of values—only 4d. ea.
BY 100 SlL!CON RECTIFIERS
3/6 ea.. 12/- for 4

ERMANIUM DIODES—OA 8l equiv.
6d. ea., 5/- doz., 30/ per 100.
For o quulhy tape tronsport system you require the
three head tape monitoring facilities of the superb
;MAP;HATTAN' tape pre-amplifier. Write for

eto
BEEJAY ELECTRONICS 106 Reddicap
Heath Road, Sutton Coldfield, Warwickshire.

HEATHKITS

R.F. SIGNAL GENERATOR Model RF-1 5
Oscilloscope. Model 10-12U Signal Tracer.
Model T-4 Vacuum Tube Voltmeter. Model
UYA Capacitor Tester. Model CT-1 Universal.
Avo Bridge. Offers. BOX No. 7.

EDUCATIONAL

HOME STUDY COURSES in Practical Elec-
tronics. Free Brochure without obligation
from: BRITISH NATIONAL RADIO
SCHOOL, Reading, Berks.

EDUCATIONAL
{continued)

ALDERMASTON GOURT POSTAL TRAINING
for B.Sc. (Eng.) Part 1, AMILE.R.E,
AM8.E, City & Guilds, G. c. E., etc. prepares
you privately for high pay nnd security as
Technician or Technologist. Thousands of
passes. For details of Exams and Courses
in all braoches of Engineering, Building,
Electronics, etc. (including latest information
on C.Eng.), write for 132-page Handbook—
FREE. Please state interest. BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY, (Dept. 125K), Aldermaston Court,
Aldermaston, Berks.

STUDY RADIO, TELEVISION & ELEC-
TRONICS with the world's largest home-study
organisation. 1.l.R.),, Cit?' & Guilds,
R.T.E.B., ete. Also practical courses with
equipment. No Dbooks to buy. Write for
FREE prospectus stating subject to 1.C.8
Intertext House, Parkgate Road (Dcpt. 5:7),
London, S.W.11.

TELEVISION SERVICING
RADIOTELEGRAPHY
RADAR MAINTENANCE

Full and Part-time Training Courses

Apply:—Director, British School ol Telegraphy,
20 Penywern Road, Earls Court, London, 8.W.§

A.M.S.E. (Elec.), City & Guilds, G.C.E,, etc.,
on ‘‘Satisfaction or Refund of Fee" terms.
Wide range of Home Stud{ Courses In
Electronics, Computers, dio, T.V. etc.
132-page Guide—FREE. Please state sub_yect.
of interest. BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY (Dept.
124K), Aldermaston Court, Aldemmston erks.

CHAMBERS GUIDE (New). Details of 293
Carecrs and-spare-time Business, Technical and
Examination Courses. A Mine of friendly
‘‘know-how” for go-aheads. For free copy
writt—CHAMBERS COLLEGE (Dept. 856K),
148 Holborn, E.C.1.

SEMICONDUCTOR EXPERIMENTS; the
practical way of learning electronics at
home. With each experiment you receive
all components, full instructions, test
circuits, tabulation and graph sheem with
sample results. Also low cost test equip-
ment kits. Details free.

ELECTRONIC EXPERIMENTS
49 HEATH LANE BRINKLOW, RUGBY

SITUATIONS VACANT

ARE YOU INTERESTED IN ELECTRONICS?
Do you want an interesting job making,
testing and installing specialist sound equip-
ment? If you do, write to the Managing
Director, STAGESOUND (LONDON) LTD.,
11/12 King Street, Covent Garden, W.C.2.
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SITUATIONS VACANT (continued)

 20-25
logical thinker
ONC/HNC

elec;cnrical
electronic
OR |
mechanical

with a gr\eat future in cormputers

This is an exciting opportunity for young engineers
—the chance to join {BM's fast moving computer
industry as a Field Transfer Engineer, working at
the Data Processing Division's engineering centre

Engineer IBM Engineer

Starting salaries will be up to £1,100 a year, with
non-contributory Pension and Life Assurance
Plans and excellent working conditions.

at South Ruislip, Middlesex.

Initially they will overhaul and repair punched
card equipment and this, along with day release
education, willgivethemthe progressive experience
required to move on to computers—including the
highly sophisticated System/360. And since IBM
promotes solely on merit, and from within the com-
pany, aptitude and ability can enable them to

This is an interesting and rewarding position in a
rapidlyexpanding industry,anditoffers outstanding
career prospects to young men! So if you feel you
can handle a really big future in computers just
write, giving details of age, education and experi-
ence,to:R.F.Snelling, IBM United

advance to Data Processing Customer Engineers.

Kingdom Limited, Stonefield Way,
South Ruislip, Middlesex, quoting IBM
reference DP/PE/[715.

RADIO TECHNICIANS

A number of suitably qualified
candidates are required for permanent
and pensionable employment (mostly in
Cheltenham, but from time to time there are
some vacancies in other parts of the
U.K. including London). There are also
opporlunities for service abroad.

Applicants must be 19 or over and be
familiar with the use of Test Gear, and have
had practical Radio/Electronic workshop
experience. Preference will be given to
candidates who can offer “ O’ Level GCE
passes in English Language, Maths and/or
Physics, or hold the City and Guilds Tele-
communications Technician Intermediate
Certificate or  equivalent  technical
qualifications.

Pay according to age, e.g. at 19-£747,
at 25-£962 (highest age pay on entry)
rising by four annual increments to £1,104.

Prospects of promotion to grades in
salary range £1,032-£1,691. There are a
few posts carrying higher salaries.

Annual Leave allowance of 3 weeks
3 days, rising to 4 weeks 2 days. Normal
Civil Service sick leave regulations apply.

Application forms available from:

Recruitment Officer (RT)

Government Communications Headquarters
Oakley

Priors Road

CHELTENHAM, Glos.

TECHNICAL TRAINING by

1CS

IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the | € S trained man.
Let | C S train YOU for a well-paid post in this expanding field.

| C S courses offer the keen, ambitious man the opportunity to acquire, quickly and
easily, the specialized training so essential to success. Diploma courses‘in Radio/
TV Engineering and Servicing, Electronics, Computers, etc. Expert coaching for:
* INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS.

C.& G. TELECOMMUNICATION TECHNICIANS' CERTS.

C.& G. SUPPLEMENTARY STUDIES.

R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.

RADIO AMATEURS’' EXAMINATION.

P.M.G. CERTIFICATES IN RADIOTELEGRAPHY.

Examination Students Coached until Successful.

NEW SELF-BUILD RADIO COURSES.

Build your own 5-valve receiver, transistor portable, signal generator and multi-
meter—all under expert tuition.

POST THIS COUPON TODAY and find out how | CS can help YOU in your
career. Full details of | CS courses in Radio, Television and Electronics will be
sent to you by return mail.

MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES.

LI )

r International Correspondence Schools 1

INTERNATIONAL [ (Dept. 152), Intertext House, Parkgate Road, 1

i London, S.W.II. l

CORRESPONDENCE [T , Wiy
| e Y e

scHooLs [ 1

| ADDRESS ... |

1

A WHOLE WORLD : """ I
OF KNOWLEDGE | . .. as7 |
AVERITS YOU b, i o e e i e
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TAPE RECORDERS, TAPES, ETC.

TAPES TO DISC—using finest professional
equipment—45 r.p.m. 18/-, 8.A.E. leaflet.
]I?EROY, High Bank, Hawk Street, Carnforth,
ancs.,

209, CA8H DISCOUNT on most famous makes

'fape Recorders, Hi-Fi equipment, Cameras,
etc Join England’s largest Mail Order Club
now and enjoy the advantages of bulk buying.
Send 5/- for membership card, catalogues,
price lists and ask for quotation on any item.
C.B.A. (Dept. Al18), 370 St. Albans Road,
Watford, Herts.

SAVE UP TO 209, on most new, guaranteed,
Hi-FI and Tape Recorders. Large s.a.e.
details. MICROSERVICE, Fourways, Morris
Lane, Halsall, Lancs.

RECEIVERS AND COMPONENTS

Very good general purpose transistors, type
GET3, perfect for switching, multi-vibrators,
etc. Sample 1/-. Makers sealed pack of 10,
8/6. Silicon rectifiers. 50. piv. 1-5A. 400.
piv. 0-75A, 2/6. 12V 5%. I.W. zeners, 3/6.
J. COOPER Outwell, Wisbech, Cambs.

REPANCO Transistor Colls and Transformer.
for the Constructor. Send stamp for lists
RADIO EXPERIMENTAL PRODUCTS
LTD., 33 Much Park Street, Coventry.

R.&R.RADIO & TV SERVICE

Dept. P.E.
44 Market Street, Bacup, Lancs. Tel. 465

Salvage Valves Good Emission Guaranteed

EF80 16 30P4 7~ | 30FLY  S-
ECC82 3/~ EB9I 1= PLE2 4/6
ECLBO  3/6 EF8S si- | i 7-
30FS s~ | 3opPLt  8)-

PCFBO  4/- EY86 4/~ PCC84 4/~
PLBI 5/~ 6U4GT /- PYB! 3/6
PZ30 5/~ | PY33 &~ | Ul e

SPEAKERS Ex TV 3 ohm imp, 5" Rnd. and 6° X 4°
3/6. B" Rnd. 6/-. Post 2/6.

BY 100, Rectifiers complete with 10 watt res. 6/-.
Pog‘: 6d. Fireball Tuners, less cover cans 9/~ post
paid.

Ekco line o/p trans, U26 type 35/- post paid. Ferg
line OfP 4 06T 30/-. Ferz 306 type. New, 70/-.
Cyldon type ' C' tuners 15/~ post 2/-.

S.A.E. with all enquiries. .
9 X 4 Envelope for lists.

COMPUTER BOARDS. Two t)pes, average 30,
Planar Epitaxial Transistors, 2T708 or equiv.,
300 Megs, 30 Diodes, Histab Resistors
18/6 each. Polystyrene Capnc!tors, 350v. 630,
820, 1,800, 2,200, 2,700, 5,600, 6,300, 0018,
0~022, 0-03:{ 125v. 1,000, 1,200, 1,500, 1,300,
3,300, 3,900, 4,700, 3,200, 0-01, 0-012, 0-015,
2/ dozen any selection. Heat Sinks 10W
finned, 5/-. Miniature Relays, 17 x " x §°,
950 ohm, 2 pole change over 10/-. Electro-
lytics, 5,000 MFD, 50v. 6/6. 1,000 MFD,
60v. §/-. 1,000 MFD, 30v. 4/-. 3,000 MFD,
10v. 2/-. Gold Bonded Diodes, 75v. P.L.V.
75mA. cards of 25, 10/-. Wire Wound Pots
5, 10, 25, 50, 100, 250, 500, 1k, 2k, 2-5k, bk,
10k, 20k, 25k, 50k, 100k, not presets, 2/- each.
Minimum order 5/-, post 1/-. NEW CROSS
RADIO, 6 Oldham Road, Manchester 4.

1

RECEIVERS AND COMPONENTS
{continued)

2N2026 4/-, OC71 2/9, OA81 1/9, 860v, }A
Rectiflers 4/-, }W 5% H.S. resistors 4d.
Add 6d. p.p. Discount on 10 and up. ‘A. P.
ROBSON, 41 Thunder Lane, NORWICH.

~ GOMPONENTS

*ASSORTED TRANSISTORS-—6 Teue/g

A.F. Devices .

* ASSORTED RESISTORS — Hi-Stab. 300 off
5%, f5. 4, ¥ watt, worth £3) ......ccceiins 15—

*SELECTED COMPONENTS — Over 100
Hi-Stabs., Capacitors, Pots, Rectifiers, Swlt-
ches, etc 10/~

* TRANSISTORS = Matched Output K|7‘

OC8ID and 2-0OC
R.F. Kit: OC44 and 2-0C45 . 916
OC44, 45, 70, 71, 72, 8i and 81D Equivalent,
each ... 3/-

% GRAMOPHONE AMPLIFSER — Guaran-
teed, § wate, for 8 ohm speaker, 9 v. supply,
6 Transtseor Unituce. cvrrenrsrssressionnei ~

{P. & P. 1/6 per order, C.W.0)

ELMBRIDGE INSTRUMENTS LTD.

Island Farm Avenue, West Molesey, Surrey

TRANSCEIVERS, 5 trans.,, batts. As widely
advertised. Limited number. Reduced to
£7.,12.6 pair, p.p. 5/-. Refund guarantee.
(Not for use in U.K.)) BORDER MAIL
ORDER, 18 Glendevon Road, Edinburgh.

FAMOUS TRANS/RECEIVER

Covers 2-4-5, 4-5 -8 Mc/s.
(150-37 metres) in two
bands. 230/250v.A.C. Mains.
| valve superhet receiver
and transmicter designed
for voice and C.W In-
corporates test and tun-
ing 500 pA mecer for
voltages, aerial load-
ing and current tests,

Panel controls Freq.P.A. Tuning Gain MCW.,

CW RT, Het Tone, Netting, On/Off Quench,

Aerial, AVC, LT-HT Tests. Supplied complete. .

Etlllly tested and working. Price £§2.10.0. Carr.
0.0.

RCA ARB8D. RECEIVER (Brand New)
Freq. 540 K¢/s—32 Mc/s,6 waveband, Mechanical
Band spread with Logging scale, Auto and Man.
Vol. control, ditto Noise Limiter, BFO, Pitch
and Var. HF Tone controls, RF & AF Gain, Var.
selectivity with Crystal Filter. Complete with
Instrucnons/ Service Manual, £70. USED

MODEL Fully tested and working £€45. Carr.
(2 on e:ch
NATIONAL H.R.0. S8ENIOR RECEIVERS

ST MODEL
in  excellent tested
condition, Complete
with 9 coils 50 Kc/s-
30 Mcf/s and Power
Unit. €31.10.0. Carr,
= 30/-.

32 1t. TELESCOPIC AERIAL MASTS
Comprising 20 t. 4 section tubular steel tele-
scopic mast and 12 ft. folding whip; Can be
erected in less than 5 minutes. Closes to 5ft.
9in, Weight 21 tbs. Must have cost well over
£20. Price 67/6, Carr. 7/6.

ROTARY TRANSFORMER. I2v. D.C. in-

put, 250v. D.C. output at I25 mA. Size 3} x

5§ in. Brand new 17/6. P. S/-.

ALL 19 SETS AND PARTS AVAILABLE
Complete list of other bargains, |/-.

S.A.E. all enquiries. Credit Terms Available.

A. J. THOMPSON (Dept. P.E.)

* EILING LODGE,” CODICOTE, EITCHIN, HERTS.
Phone: CODICOTE 242

RECEIVERS AND COMPONENTS
{continued)

ECONOMY SEMICONDUCTORS

New Ceramic Transistors made in U.S5.A.
C€S§2926 red B55-1103/6. Silicon Planar,
C52926 orange 890-1803/9. 120 Mc/sft. typ.
C52926 yellow 8150-300 4/-. 18V 300mW max
C$2926 green 5235-4704/9. Low noise NPN.

Ultra High Gain Ccram cs,U.S.A
6645 red 8250-550 3/6. Silicon Planar.

6645 blue BSOO—IOOO 4/3. 15V 300mW NPN.

Medium Power Silicon Planar
2N3053 NPN 60V, | W max, 100 Mc/s ft. min.
11/6. 40319 PNP 40V, IW max, 100 Mc/s
ft. min. 15/6,

These are 2W max. with heat sinks, 9d. each.

High Power M.F. Silicon Planar, NPN
2N3054 16W @ 100°C case, 90V, 4A, 25 Mc/s
ft. typ. 26/-. CP407 I5W @ 75°C case, 60V,
16A. 100 Mc/s ft. min. 56/3.

High Power Silicon NPN

2N 3055 65W @ 100°C case, 100V, I5A max.
22/9. 40250 16W @ 100°C case. 50V. 4A
max. [7/-.

Germanium Low Power
2N1304 NPN ) 20V -I5W max. high gain
2N1305 PNP B120 cypical 4/) each.

Germanium High Power P
NKT401 90V. 10A max. B|5-45 @ 6A, 50W,
17/-. NKT403 80V, J0A max.850-150@ |A,
50W, 16/3. 2N3731 300Vpk, 6A max. 8is
min. @ 6A, 5W, 19/6.

Complementary Matched Pairs
2N|30412N|305 9/~ 2N2926/2N3702, 9=
2N3705/2N3702, 11/2 2N3053/40319, 27/6

Reduced prices
BC107 45V, B|25 500 7/-.
8C108 20V, B125-500 &/3.

BC 109 20V, 8240-900 (low noise) 7
Resistors lW 5% carbon ﬁlml/) doz I7I) 100.
Skeleton presets 10002 to 10M Q.
Horizontal or vertical mountmz I-.
Disc ceramics, 50V, -0l 5d, -02, ‘05 6d.
Cir-Kit, kit including board 15/-.
Extra shect, strip, boards avallable.
Peak Sound Stereo Amplifier kit £12.19.6.
Power Supply kit £2.10.0. P. & P, 5/6.
Discount of 10% on orders over £3.
Catalogue 6d.

ELECTROVALVE
6 Mansfield Place, Ascof, Berkshire

NOTICE

BI-PAK SEMICONDUCTORS - (REG.) MANUFACTURE AND DISTRIBUTE
SEMICONDUCTOR AND SOLID STATE DEVICES IN PRE-PACKED FORM AND
HAVE NO OTHER AUTHORISED EXCLUSIVE DISTRIBUTOR IN THE
U.K. FOR ALL YOUR SEMICONDUCTOR REQUIREMENTS SEE OUR ADVER-
TISEMENT ON PAGE 308 OF THIS MAGAZINE OR WRITE TO BI-PAK .
SEMICONDUCTORS, 8 RADNOR HOUSE, 93/97 REGENT ST., LONDON, W.I.

TRANSISTORS AND COMPONENTS

| OC44 4 2 OC45 4 | OAB| + 1 OC8ID
+ 2 OC8L, 12/6 + 4d.

ORP&0 Cadmium Sulphude Cells (I| ht sen-
sitive), 5/6 each. ORPI2 as above, 7/9

SILICON RECTIFIERS (GRADE 1)
BYZI19 200 P.I.V. é amps, 5/4 eac

BY 100 (branded Mullard) 800 P.1. V 550 mfa,
5/ 4+ 4d. p.p. any quantity 48/- doz.
BYZI5 (Grade 1) 200 P.L.V. 40 amps,
£2.1.0 each.

800 P.L.V. 5 amps, /6 each

800 P.L.V. 400 m/a, 4/- each 4+ 4d. p.p. any
quantity.

TEXAS TRANSISTORS
2N1302==ASY28, 6/6 each. 26302 =GET872,
7/6 each. 2G301 =GET873, /6 each. 2G339A
=ACI27, 2/6 each. 2G374=0C75, 2/4
each. 2530t audio, 2/6 each. GMO0290A
u.h.f. cut of freq. 700 M/cs, 19/6 each.

MULLARD TRANSISTORS

ASY28, 746. ACI26, 7/6.. 0OC83, 5/6.
OC8ID, 3/-. AFII5, 4/-. OC45, 3/-.
AFY19, 7/6. ©OCI169, 3/-. AFII9, 3/-
OCI72, 3/-. AFII8, 3/.. AFII7, 3/,
MATI21, 8/6. MATIOI, 8/6. MATIOO 7/9.
MAT120, 7/9. OC26, 6/6. ACI27, 2/6.
[olev 2/9 ACY22, 3/6. ACYI8, 3/6.
NKT279A 3/4. NKT7I3 12/6. NKT278, 6/6.
NKT773, IO/- NKT271, 8/-. NKT224, 6/6.
NKT275, 6/6. BSY95A S.T.C., 10/6. Denco
DTB4 TECM Bull, 2/-. XTAL Ear Piece, 3/6.
ECCB8S5 Valves, 4/6 each, 48/- doz.

4+ watt Res. grade | l:bgear. 5d. each +
4d. p.p. any quantity.

J. ROBINSON (RADIO T.V.)
4 HIGHCLIFFE ROAD
BLACKLEY
MANCHESTER 9
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RECEIVERS AND COMPONENTS
{continued)

RECEIVERS AND COMPONENTS

{continued)

SPECIAL OFFER

| Watt S.T.C. 300 MC/S N.P.N.
Silicon Planer. Transistors. With
data. Limited Stocks. £I for 6.

3/- each. OC44, OC45, OC70,
0OC71, 0OCsl|, OC8ID, 0OC200,
Get 16, Get 20.

4/- each. AFl|14, AFI15, AFlIl6,
AFL17, OCI70, OCI7I.

5/- each. OCI[39, OCI40, Get
7, Get 8, Get 9, XCl4l, BY100,
OA2ll.

ZENER DIODES

3.9v. to 26 volt, tw. 3/6 each,
1.5w. 5/-, 7w. 6/- each.

Send 6d. for full lists: inc. S.C.R.
Zeners.

BSY 27, 7/6 each. OC20, l0/-
each.

Cursons

78 Broad Street
Canterbury
Kent

EXPERIMENTER'S  PRINTED
CIRCUIT CHASSIS KIT

BUILD 30 TRANSISTORISED PROJECTS

on a printed circuit chassls with parts and transistors
from your apares box. Latest very efficient designs
for Radjos, Amplitiers, Belentific Devices, etc., etc.,
to sult everyone's mneeds and iuterests. The kit
comprises 4 ussorted PC laminate boards, etchant,
resist, solvent, degreaser, 16-page etching manual
“‘Printed Circuits for Amateurs’, 2 miniature Radio
Dials. Also Essentisl Design Data, Circults and
Printed Circuit. Chussis Plans for bullding

30 SUGGESTED PROJECTS

Many recently deyeloped circults published for the
first time including THE SMALLEST 3 RADIOS IN
THE WORLD: Ring Radio (.70 x .70 x .55in.),
‘Wristwatch Radio (1.15 x .80in.), Postage Stamp

Radio (1.6 x .95in.). Recently invented Triple |

Reflex with seif-adjusting regeneration. (Pat. Pen.).
Neutralised Double Reflex. Pocket Transceiver
(licence required). Solar Loudspeaker Radio.
Bacteria Powered Radio. Control of Models by
Induction (not radio). Light-Seeking Robot.
Guided Missile. Electronic Man/Woman Discrimin.
ator. Perpetual Motion Machine. 4 Pocket Tran-
sistor Radios. 4 Amplifiers. 2 Intercoms. Burglar
Alarm, 4 Unusual Crystal Sets, etc., etc.

All designs suit PC boards enciosed.

Price of Kit: 8/8. Post and Pack. 1/6. (U.K.)
Send S.A.E. for full details and Photographs.

YORK ELECTRICS
181a, YORK ROAD, LONDON, §.W.11

VALVES USED, but guaranteed. Single valves
post 7d. 103 Evelyn Road, Dunstable.

EF80 13 EZ40 2/6
PL31 3/9 EY88 49
PCC84 1/9 PY33 4/9
PCF80 1/9 PCL83 2/9
ECL80 13 PCC89 3/-
PLL82 3/9 PCF38 8/3
ECC82 aj- 10F1 1/-
PY82 1/3 30L15 1/9
PY81 13 30F5 4/3

30L1 2/-

3349 OFF. BRAND NEW Record Players. All
Types. Auto., Valve, Transistor. Translstor
Radios. Tape Recorders. Electronic (om-
ponents. Speakers. Transistor Televisions.
Turntables. Amplifiers, Tape. Brand New and
Secondhand. 175 Newbury Gardens, Stone-
Ieigh, Surrey. Phone: Ewell 5334

2N3054 21/- BCIO7 7/9  FET.2N2819 25/-
2N305522/6 BCI08 7/6  FET.2N1820 25/-
2N3702 5/6  BCI09 7/6  ALL.2N2926 ¥/-
2N3704 5/6 MEIOI 2/6  SCR.2N352525/-
ME4001 4/6 ME30l 2/6 UJT.TiS4)  13/.
ME4002 4/9 OCB) 4/6 T.D.IN3I7i6 25/-
ME4003 5/3 N-TYPE ECONOMY FET 14/-
MILLTRONICS

| ULLSWATER ROAD, LEVERSTOCK GREEN
HEMEL HEMPSTEAD, HERTFORDSHIRE

C.W.O. Post Free S.A.E. List Mail Order Only

FOR SALE

8EE MY CAT. for this and that. Tools,
materials, mechanical and electrical gear—
tots of unusual stuff. This Cat. is free for the

asking. K. R. WHISTON (Dept. CPE),
Ne\n \Iil]s, Stockport

MANUFACTURERS' varied surplus, experl-
menters send for list. HATFIELD, 7 St.
George Bungalow, Hildenborough, Kent.

A 59/11d COMPUTER FOR FUN?

Not exactly. DIGI-COMP is a model working
mechanical digital computer that you pro-
gramme for binary calculations, logical
problems, and games, such as nim, The basic
Instruction Manual was written with eleven-
year-oids in mind, while the Advanced Booklet
analysesall the problems and discusses them in
terms of boolean algebra and symbolic logic—
then you can write your own programmes for
DIGI-COMP.

Send S%/11 (or £3/10/6 to include the Ad-

vanced Booklet). to:—

I-COR SYSTEMS (Computer Projects)
18 Stamford Hill, London, N.1&

CRACKLE PAINT. Black or Grey, | pint tins
4/-, post 6d. from the component specinlists.
SERVIO RADIO, 156-8 Merton Road,
Wimbledon, Londou, S.\W.19.

BRUSH PAINT FOR

H AMM E R I T PANELS, METALWORK

3/6 TIN ® JUST BRUSH ON ©
WITHSTANDS 150°C, OIL, WATER, Etc.
2{ oz tins 6 4 gallon 35/

} pint 7/6 | zallon 58/.¢
| pint 15/« {* sent by road)
Carriage: Orders up to 5/-, 9d; up to 10/-, 1/9;
over 10/-, 3/-. Colours: Blue, Silver, Biack ,or
Bronze. Return of post service, Monday to Friday.
From your combponent shop or direct from the
monufacturer:

FINNIGAN SPECIALITY PAINTS (PE)
Mickley Square, Stocksfield, Northumberland
Tel. Stocksfield 2280

HAMMER PATTERN

Exciting new illustrated catalogue, no. 17.
Government and manufacturers’ surplus elee-
tronic equipment. Also a large selection of
new miniature components and semiconductors.
Ready end of January. Send for your cor

NOW. 3/- Post Free. ARTHUR SALLIS,
Radio Control Ltd., 93 North Road, Brighton.

FOR SALE

{continued)

TIME SWITCHES reconditioned 14 day clock
once on once off every 24 hours, fully guaran-
teed, Venner, 15 amp. 37/6. 5 amp. with
Horstmann clock 32/6. P. & P. 4/6. A. R.
BATCHELOR (PL Dept.), 4 Park Road,
Bromley, Kent.

ELECTRIC
IRON

SOLDERING

FANTASTIC

BARGAIN OFFER
ONLY

Lightweight Pistol
Grip handle. 40 -
watt, 240 - 250v.

AL, detachable

handle forms cover FOST FREE
for iron when_not in use. With
4ift. Safety 3-core flex. Indis-
pensable for every home handy-
man. A boon to model makers and
o necessity for every electronics
enthusiost. Offered to you ot this
new amazing price,

C. H. SERVICE (Dept. PE)
Lusted Hall Lane, Tatsfiald, Kent.

FOR S8ALE. Oseilloscopes — Galvanometers —
Evershed & Vignoles Meggers. Also other
items and components. Free list. Stamp
lease. R. & E. MART, Box 8, G.I".O., Tun-
ridze Wells, Kent.

Cosmmm  ceemmm o4
MORSE "2 !
EASY =

Tbe Famoux RHYTHM RECORDED COURSE cut
the practice tinie down to an absolute minimumn.

One student. agel 20, took only 13 DAYS, and
another, aged 6%, took under 4 week to read 18 wpm.
If you wish 'ty read Morse easily aml naturally pleass
enciose Ad. in stamps or two international reply

voupons for full explanatory leaflet to : GICHS/H.
43 Green Lane, Purley, Surrey. UPLands 2894

BOOKS AND PUBLICATIONS

SURPLUS HANDBOOKS

19 set Circuit and Notes ...... 4/6 P.P. &d
1155 set Circuit and Notes

H.R.O. Technical Instructions .. 3/é P.P. 6d
38 set Technical Instructions.... 3/6 P.P. 6d
46 set Working Instructions .. 3/6 P.P. éd
88 set Technical Instructions. ... 5/- P.P. 6d
BC. 221 Circuit and Notes ...... 3/6 P.P. 6d
Wavemeter Class D Tech. Instr. 3/6 P.P. 6d
18 set Circuit and Motes ...... 3/6 P.P. 6d
BC.1000 (31 set) Circuit & Notes 3/6 P.P. 6d
CR.100/B.28 Circuit and Notes 8/6 P.P. 9d
R.107 Circuit and Notes........ 5/- P.P. 6d
A.R.88D. Instruction Manual 15/~ P.P. 1/6
62 set Circuit and Notes 4/6 P.P. 6d

52 set Sender & Receiver Circuits §/-. postfree
Circuit Diagrams 3/— each post frec.
R.It16/A, R. 1224/A R.1355, R.F. 24, 25, & 26,
A.1134, T.1154, CR.300, BC.342. BC.312.
BC.348.J.E.M.P. BC.624. 22 set.
Resistor colour code indicator, 1/6 P.P. 6d.
S.A.E. with all enquiries please.
Postage rates apply to U.K, only.

Mail order only to:

Instructional Handbook Supplies

Dept. P.E., Talbot House, 28 Talbot Gardens
Leeds 8

WANTED

A COMPLETE SET of PRACTICAL ELEC-
TRONI('S from No. 1 up to and including
October 1966 (incomplete sets accepted).
Will pay up to £4 and postage. SUTHER,
Alban House, Holly Hill Lane, Sarlsbury,
'ioutnumpton. Hants,
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CRESCENTRADIOLTD.

ELECTRONIC COMPONENT SPECIALISTS

40 Mayes Rd., Wood Green, N.22
Telephone: BOWES PARK 3206

TRANSISTORS
0C36 5/ GET/I14  /6d.
V30/30P  5/- AC/127 )/éd.
DIODES
OA6 3/6d. OABI 2/6d.
OAI0. 4/- OA85 2/6d.
OA70 2/6d. OA9I 2/-
OA79 2/ OA95 2/6d.

ZENER DIODES
Ferranti

KS39/A 75 volt 6=
KS41/A 91 volt 6/

SPECIAL LINES
S.C.R. Thyristor, 400 volt, 3 amp. 6/-
Q.R.P.12 10/-
Electroluminescent Mains Indicator § inch
fixing. Red, Yellow, Green. 3/9d.
Single Pole Arrow Toggle Switches 2/- each
P.U. Cartridge with both Styli  8/6d. each

SPEAKERS & TWEETERS

2} inch Tweeter @ 3 ohm. 9/6d. each
3 inch & @ 8 ohm. 13/6d. each
24 inch Speaker @ 80 ohm. 5/6d. each
3 inch " 20 ohm. 9/6d. each
5 inch i 3 ohm. 11/6d. each

PRINTED CIRCUIT BOARDS
9 X5 in. 1fI1d. ea. 12 X 12 in. 3/3d. ea.
12 X 4in. 2/- ea. 12 X 6in. 2/3d. ea.

YERO BOARD
Vero Pack 5 boards & cutter 9/6d. each
24 X5 in. 3/8d. ea. 5 x3%in. 5/6d. ea.
2 X3%in. 3/- ea. 33 % 3% in. 3/8d. ea.
Vero Pins | /- per doz.
We have large stock of electronic components
and feel that a visit to our premises would be to
Four advantage. Send 1/- for our catalogue.
lease include postage with orders.

Basic guides for the
enthusiast — a new
series in question and
answer form:

Q. & A. ON AUDIO

Clement Brown

104 poges. 80 line diograms.

Q. & A. ON
ELECTRONICS

Clement Brown

112 pages. 60 line diagrams.

Q. & A. ON
TRANSISTORS

Clement Brown
96 pages. 60 line diagrams.

Q. & A. ON RADIO
AND TELEVISION
H. W. Hellyer

70 line diagrams.
each 8s. 6d.

from booksellers or 9s. 6d. by
post from GEORGE NEWNES,
Tower House, Southampton
Street, W.C.2

128 pages.

SPEGIAL OFFERS?
(No. .. just normal Bothwell bargains)

H.F. SIRENS : Have you found another use for our
powerful yet miniature high {requency horns?
Already they are being used in burglar and fire
alarma, and for all types of equipment where a
clear penetrating sound is required.

1.5/4.5V.D.C. only 3/6 each plus 1/- P. & P. per horn.

AERIAL WIRE: Pure copper, insulated: still
available in 76 ft. reels at excellent price of 5/~ plus

'8

RELAYS:

1. Miniature plug-in ulth 2 llght duty cfo contacta.
Coil 185 ohms. "4}/18V. 15/-,

2. Minfature plug-in with 4 llghtduty clo contacta.
Coil 130 ohms. 9/15V. D. 18/8.

3. Heavy duty car alarm relay 6/12V. D.C. 3
heavy duty c/o contacts. 27/6.
P. & P. on above items 1/- each.

4. Base for item (2), 3/ plus 6d. P. & P.

LOUDSPEAKERS: We carry a range of dpeakers to

suit every application. Typical examples are:

1. Westwell 0.2W.; 8 ohm; 2§in. dia., 7/9.

2. Weatwell 0.2W.; 8 ohm; 3in. dia., 9/6.

3. Richard Allen 12in., 3 chm with tweeter, 37/6
plus 3/- P. & P.

~TEST METERS: ITE-2. A superb boy for the dis-
cerning engineer with a limited budget. 20K, ohms/
V.: with all the usual desirable fentures for testing
and experimenting. A enip at 69/6 plus 3/- P. & P.

TEST LEAD KITS: Complete with plastic case.
6/8 plus1/3P. & P,

RECORD PLAYER AMPLIFIER : Powerful single
valve amplifier (EL 84) with metal rectifier. Complete
with volume and tone controls, 220/250V. A.C.
only 59/6 plus 3/- P. & P.

And, of course, all Sioclair and Lander products
always in stock.

Write or call now for our components list
BOTEWELL ELECTRIC
SUPPLIES (Glasgow) LTD.
‘ 54 EGLINTON STREET
GLASGOW, C.5. Tel. 041 SOUth 2804
Menber of the Lander Group

HIGH SPEED MAGNETIC COUNTERS (4 X 1 X
1in.). 4 digit. 12/24/48V. (state which) 6/8 each,
P.& P.1/-.

RE-SET H.S. MAGNETIC COUNTERS (3 X1 X 3in.),
3 digit. 12/24/48V. (state which) 32/8 each. P. & P.2/6,
COPPER LAMINATE BOARD (8} X 8} X 4in.).
2/8 each. 5 for 10/-.

PRINTED CIRCUIT CONNECTORS, 13 way ‘in-line’,
Gold Plated Pins. 4/6 Pr. P. & P. 6

BULK COMPONENT OFFERS

100 Capacitors (latest types) 50pF to 'SuF.
250 Carbon Resistora § & W, (Transistor types).
250 Carbon Resistors § & 1W.
100 High.Stab Resistors §, § & 1W,
100 Ceramic Capacitors 2—1600 pF.
25 Vitreous WIW Resiutorl (ﬂ',‘{,).
12 Precision Resistors (*1%5
25 Close Tolerance Caps. ( ° o)

ANY ITEM 10/-. ANY 5 ITEMS £8.

SILICON CONTROLLED RECTIFIERS, CRS 1/30
{360 P.1.V. 1 amnp) 7/6 each. CRS 3/40 (460 P.I.V.
3 amp) 10/- each.

PHOTOFLASH ELECTROLYTIC 2000uF, 278V.
17/6. P. & P. 2/6.

ELECTBOLYTICS 100uF, 60V. 2/6; 200uF, 250V.
3/8; 100 & 400uF, 2756V. 6/8; 500uk, 100V. 4/-;
1000uF, 50V. 5/-; 3000uF, 100V, 7/8; 5000uF, 50V.
7/8. P.& P.2/6in£1.

PATTRICK & KINNIE
81 Park Lane

Romford, Essex
ROMford 44473

TRANSISTORISED AUDID FREQUENCY SIGNAL.GENERATOR

Frequency: Frequency
‘i C/; 20 kefs rcading direct
n 3 ranges
Constant oft the scale
Amplitude
over the whole Battery life
frequency more than
(Bl {d 400 howrs
Output
VYoltage:
0-1volt R.M.8. Harmonle
continuously distortion
varilable less than 19,

PRICE £10.15. 6 (Complete with Battery)

Include 5/6 for P, & P, U.K. only.

Comprehensive range of .25 w. Carbon Film
Resistors, Miniature Carbon Potentiometers,
Silicon Rectifiers.

Please send for technical literature of the above
components enclosing |/- In postage stamps to:

O. & R, ELECTRONICS LTD.
54 MYDDELTON ST, LONDON, E.C.!

Mail order only. Cash or P.O. with order.’

Masterbox

kits afford the quickest, easiest
method of assembling control boxes, indicator
panels, small switchboards. etc., using a
screwdriver only and in a matter of mmutes
The modular principle of construction of
Masterbox is unique—units can be bolted
together in any combination to build larger
assemblies—can be altered, extended and
adapted indefinltely to meec altered require-
ments.
Masterboxes are ideal for all kinds of
experimental work, combining convenience
with smartness, strength and adaptability.

Write to Cockrobin for details of Masterbox
—or send 9d. for full lists.

COCKROBIN CONTROLS

36 Villlers Avenue, Surbiton, Surrey

Please mention

PRACTICAL ELECTRONICS

when replying to

Advertisements

SILICON TRANSISTOR AUDIO PACKS

Set of Fairchild Silicon Transistors and Diodes.
Complete with Circuit. AFI0 B-10 watts 30/-;
AF11 20 watts 78/-,

HEAT SINKS—4{" % 3° X I"0or 3§"X 3 X 2
Finned. Alacrom Finish. 1-2 Power Transistors.
Undrilled 3/9 each. P.P. 6d.

FAIRCHILD ZENERS 2SOMW 15%, 6.9,
9.4, 12.7,17.2, 23.2, 31 voits. 5/6 each.

| PDT MIDGET POWER RELAY (3 Amp)
230 volt A.C. [0/9 each. P.P. )/-.

S.A.E. for details of Silicon Transistors and
Diodes.

All our Products have full maker's Guarantee.
VIBRAY MOULDINGS LTD.

3 Kings Road, Siough, Bucks.
Mail Order only
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Simple Electrical Analogue circuits to solve
the above, 4/6d.

PLANET INSTRUMENT CO.
25 (E), DOMINION AVE., LEEDS 7
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PRE-PAK seMICONDUCTORS excLusively ay

DISTRIBUTED

DAVIS & WHITWORTH LTD.
222.224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
PHONE: SOUTHEND (0S02) 46344

PRE-PAK FOR QUALITY

PRE-PAK FOR VALUE

PRE.-PAK FOR SERVICE

No. : PRICE ] TRANSISTORS PRICE | TRANSISTORS PRICE § No. PRICE |
Al.  6—Silicon rectifiers BY 100 type 20/- | AcCi07 . 6/- | ocst 2/6 | CI. 15—50 yole. trans., germ switching ..  15/-
A2. I0—Relays, mixed types and voltages.. 20/~ | AcCi2¢ 26 | oceip 26 | €2 1—Uni junction, 2N2160 or equlv. 15/~
A3. 20—Mixed, marked and tested trans. .. 20/~ | AcC|27 2/6 | ocsa 4/- €5 S-dA"f,m kit, NKT278/275/271/773 + 18
AS.  8—Sil. recs. 100400PIV,0-5-1A - 20/- | ACi28 3/- | oC1¥ 26 | ca. 2—RE power trans, OC22 and BUYIi 15/
AT. 1—500 Mc/s epitaxial mesa. PNP 2N700 20/~ | AcCyi7 s;- | oCi40 S/—~ § C5. 2—Sil. power recs. 200P1V, 6 amp .. I5/—
A8. 6—Sub. min. zeners, 3-6-15V, 400mW  20/- | AF|14 4/- | oci70 276 | C6 §—Sil. recs., § amp, 100/200PIV 15/=
A9, I—2g«|l74 real pgwer trans. 80v., AFils 3- § ocin Y 1—20193/6, sil.  trans., 200Mc/s, 0
20/- — = 1 -
A12.. I—High power, high volss, 25034, 100V poith i- | ocaon i | cte. 3t ants W 1
20/~ 5 : 5
AF118 3/6 § 2G301 2/6 | Cl6. 1—Sil. power BS watts, 25721 series .. [5/=
Al). 25—Assorted trans. and dlodas, il new  20/- AFI19 36 | 2¢302 2/6 | €17 2—60v. 150 Mcjs TO- 18, 2SIOJI4 . 15/-
Al4. 4—-2N601 p/trans. germ. 30V 10Mc/s.. 20/- AE178 10 2G344 206 Cl8. 1—2N1132 sil. planar, pnp tr. 15/-
Bl. 50—Unmarked, untested, trans. new .. 10/= /= 26371 2/6 C20. 3—Germ. NPN trans., ZNIJO I I 18/~
B2. 4—Solar cells,inc. Book ofins.. lo/- ASYé6 2- 37 / C21. 3—Germ. pnp trans., 1N|303/5I7/9 15/~
BCZII 5/- | 2G417 2/6 § C22. 1—300Mc/s germ. ASZ2{, Mullard 15/~
B). 4—OAS5 gold bonded diodes, Hullard 10/-
B5.  6—Matched set, OC44/45/810/81 10/— | BFY50 pRi]i2Ne Sl M b o) il ey o el :é"
B8, 2—Power trans. OC26/35 type . lof- :gz%: Ig;‘ %g‘ 03 5_ C27. 4:88:??;"5‘0’6;;:2:“1 ;ecs STC type IS’:
a9. t—Light sensitive cail, ORPI12 type .. 9/ ~ | POWER TRANSISTORS C28. S—Sil. recs., 400PIY, } amp . 15/=
BIl. 2—Comp. pair, ACI28, AC176 vo/- | BSY27 3= 1 oc0 10/- | C29. 1—200Mc/s low noise trans., AFZ12 .. 18/~
P. pair, »
| 1 5 5 10/— 8SY28 5/- | oc23 10/- § C30. 2—Sil. trans., narrow gain spread
813. 7—BAI15 G.B. diodes T.V. video oj- | BV ol S e S lsr:
BIS.  8—Bi-directional trans., ASY66 10/~ | nsvosa s5)- | oc2s s/- | c31. 4—Sil. recs. 800 PIV, 3 amp . I/~
B20. 4—Assorted NPN trans., TO-5, TO-18 10/~ | GETI02 276 | OCas 7/6 | DI, 25—iW hi.stab. resistors mixed 5/-
B32. 4—1 amp. recs, 200/300PIV 10/- | GETI!I4 2/6 | 2N601 Si- | D3 3—Germ. dlodes. OAT70, OAT79, oasl S/-
B13. 10—Germ diodes, assorted types 1o/~ | NKT213 2/6 | DIODES D4 2—-S|I recs Sub. min., 400/600P|V
B34. 8—Silicon dlodes assorted types . 1o/~ | NKT252 2/6 | AAY42 2/- 5/-
B35. 2—2 zener diodes 1§4wW., 7 and 10 volts 10/~ | OC4l 2/6 | OAlO 2= | D7 Z—Zener duodes 5 Iv., S 250mW 5/-
Bl6. 10—Gold bonded, dlodcs. assorted . 10j- ] OC4a4 2/6 | OATO 1/9 | D9. 10—Assorted capacttors all types 5/-
B4l. 1—2G3I39A NPN audio, texas .. 10/- | OC45 2/6 | OATS 1/9 | D10. 20—Transistor heat sinks 5/-
842. 5—TK22C germ. switching trans. 10/= | OC7! 2/6 | OAB! 1/9 | Di4, 3—Low imp, earphones, less pluu 5/~
B43. 415100 sil, recs. 100 PIV, # amp 10/~ | OC72 2/6 | OAI82 2/- § EI 2—2N458 matched power trans.,
B44. | —Tunnel diode AEYII, 1050Mc/s 10/~ | OCT3 B 5/ 1 IN9I4 16 v, BOW ., . . .. 3o/~
THE LARGEST RANGE OF LOW PRICED SILICON CONTROLLED RECTIFIERS (THYRISTORS) IN GT. BRITAIN.
I amp (TO 5 can) 7 amp (stud) 16 amp (stud)
10 sie" f0o  toje foo  tale € SCR i ludi
100 /6 00 6 FREE SCR literature including circuit
¢ FREE ’ ;::k::(‘:o\;? olg;:caoi:;e :ﬂ‘ FREE ’ 400 25/- 200 18/- 200 25/~ diagrams for Inlht dimmers, weeld :clntrollcrs,
Grderatiover R AN Sale 308 }:’- igg :g;- AC power switch, etc., with all SCR orders or
0 - - on request
500 40/- 500 50/-
SCR. Clearance line 25 PIV, 50 amp. 30/- 600 48/- 600 §5/-

FIRST EVER LOGIC KITS. Learn for yoursell how
computers work, even make one for yourself, Full
lnstruetlonsforlnoughu and crosses machine, binary
counters, timers, etc. L.1. 5 gns. L.2. 10 gns. No
need to purchase both kits, you can start with L.2.
which incorporates L.I. DETAILS FREE.

MAKE A REV. COUNTER FOR YOUR CAR. THE
*TACHO BLOCK'.

turn any O-ImA meter'mto a perfec linear and
accurate rev. counter for any
car. State 4 or 6 eylinder. each

This en:apsulned block will

NO CONNECTION WITH ANY OTHER FIRM.
MINIMUM ORDER 10/- CASH WITH ORDER
PLEASE. For complete lists and substitution charts
send |/-instamps, add |/- post and packing per order.
OVERSEAS ADD EXTRA FOR AIRMAIL.

The RADIO AMATEURS
HANDBOOK 40/-

1967 Ed. by A.R.R.L. Postage 4/6

World Radio and TV Handbook,
Ed. by Johansen, 3;/-.

1967

10l Ways to use your Oscilloscope,
by Middleton, 22/-.

Electronic Motor Control, by Lytel.
31/3.
Transistor Circuit Manual,

by Lytel.
Transistor Specification and Substitu-
tion Handbook, by Techpress. 22/6.

Rapid Servicing of Transistor Equip-
ment, by King. 31/3.

Circuits for Audio and Tape Recording,
by Judd. 8/3.

Q. and A. on Electronics, by Brown. 9/3.

Building and Using Sound Mixers, by
Steele. 31/-.

;‘;ansistor Pocket Book, by Hibberd.

All prices include U.K. postage-
Where bossible 24-hour service guaranteed

UNIVERSAL BOOK CO.

12 LITTLE NEWPORT ST., LONDON, W.C.2
(Leicester Square Tube Station)

ELEGTRONIGS

GALORE!
IN THE NEW

dca CATALOGUE

THE CONVENIENT WAY TO
SHOP FOR ALL YOUR ELEC-
TRONIC NEEDS.

EVERYTHING FROM SINGLE
COMPONENTS TO COMPLETE
EQUIPMENT ALL AT BEST
YALUE PRICES.

SEND 1/6d. NOW FOR YOUR
COPY TO:—Dept. PE/4

dea ELECTRONICS LIMITED

28 UXBRIDGE ROAD, EALING, W.5

£6/9/6
Solve your communica-
tiop problems with this
tem (1 -master and
pla for desk or wall
Iftalk/listen fron aster to Subs and
Ideally suitable for Business, 8ur-
ospital, Office and Hotme. Operates
ttery. Onjoff switch. Volume control.
Complete with 3 connectlng wires each 66ft. and
other accessories. P, & P. 6,

Usuolly -t
Our Pml ONLY

0 49/6

Modernize business or home with this new two-way
Portable Transistor Intercom, consisting of Master
and Sub, in strong plastic cabinets with chromium
stands. Designed as a two-way Instant communica-
tion system. Callftalk/listen from Master to Bub and
Bub to Master. Operates on one 9V battery.
C lete with 60 {t. wire and battery. . & P, 2/6

BATTERY ELIMINATORS

The ideal way of running your TRANSISTOR
RADIO, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER etc. Types available? 9v; 7iv; 6v;
4tv (smgle outpu() 39/6 each, P, & P. 2/9.

9v + 9v; 6v + 6v; or 4}v + 4iv (two separate
outputs) 42/6 each, P.'& P. 2/9. Please state
output required. All the above units are
completely isolated from mains by double
wound transformer ensuring 1007, safety.

R.C.S. PRODUCTS (RADIO) LTD.
{Dept. P.E.}, || Oliver Road, London, E.17

Why n
boost bus-
iness ef-
clency
withthis
Incredible
De-luxo
Tsalephous Amplifier. Take down fong (elephons
messages or converse without holding the handset.
A status symbol? Yes, but very useful one. Onjoft
switch. Volume Control. Operates on one 9V, battery
uupplled for 2/6 extra. P. & P. 2/6.
Full price refupded it not aausned in 7 days.
WEST LONDOK DIRECT SUPPLIES (PEM)
189 KEXSINGTOK HIGH STREET, LONDON, W

.
ONLY
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(1) MODULES

L] x 'I-'NE YOU CAN OPEN

Now for the first time, solid state semiconductor modules which you can
open. OPEN, to see the high grade components used, OPEN, and modify
to your exact requu—emen“, OPEN, to service if needed {but X-Line has
relubnllty built in right from the desugn stage). Hf you would like more

YOU CAN AFFORD! AN INDIVIDUALLY MANUFACTURED

ENGRAVED FAGIA PANEL

mformmcm s':nd ;s a s:amp7ed 4addressed envelope — Trade enquiries

d one Br
X — 161 Qenera! purpose amplifier — 2 watts 35/- WE OFFER A COMPLETELY NEW SERVICE To
191 Ootlar ampliner (st isrophone) 3 wats b ELECTRONIC ENTHUSIASTS WHO WISH TO MAKE
X — 151 Inlercom.‘l]ae with 2 speakers anle_’Dlel'-ch 35/~ THEIR APPARATUS IND'ST'NGUISHABLE FROM
3 o i e o e THE MOST EXPENSIVE PROFESSIONALLY MADE
X — 471 Burglar alarm. _meaket'he soundest .oleeper 85/~ EQUlPMENT
T Mo sod pasisecsator Bl B P TION\AND FURTHER, INFD#
X 671 Bingie high power lamp flasher 52/60 TION SEND S.A.E. AND WORKING DRAWING
X 9 uble lamp flaaher. o) s, warnings, ete. 0/~

N e R I ooty OF APERTURES AND WORDING REQUIRED TO:—
X -—261 FM microphone lrans_mitur
¥Th Riomieemis, b GREYMEL LTD., 34 PANCRAS RD., LONDON, N.W.1
X —291 FM Guitar transmitter ‘
X —371 FM Wireless sentry

FIRST GRADE SEMICONDUCTORS — FULLY GUARANTEED

AC128  4/- NKTI218/- NKT2718/8 OC83 4/- 2N2026 4/- OCP71 10/6
ACY18 7/8 NKTI122 6/5 NKT2728/8 0C123 17/8 2N3707 7/10 equlv.

ACY20 6/8 NKT1235/8 NKT2733/8 0Cl170 4/- ORP12 /8 CR74 27[8
AD161 7/8 NETI124 8/5 NKT274 3/8 0C171 7/8
AD161207IG NKT129 §/1 NKT2753/8 0c205 10/6 § BARGAIN PARCELS:

RAPID SERVICING OF

ADT14 NKT141 8/~ NKT676 4/4 xA702 /-

18- NKTM25/1 NKT7136/6 z7ds 258 | ogpy —oons h?(fg,l.' TRANSISTon E “IPM ENT
AF102 18/~ NKT143 8- NKT73 8/~ anee7 19/~ Output sct OCBID + 2
AFlle 4 Nuinza oce s Nis e | ocel or %)= By GORDON J. KING
AR117 3. NKTs168/s Ocsq 1o 2N113219/6 | RF eet 0C44 + 2 6Cis y
BC107 7/9 NKT217 8/~ OC35 1g/¢ 2N1302 5/6 for 8/8 Directed to the servige technician changing from valves to transistors,

BCI08 7/8 NKT2184/a oC41 8/¢ ZN1302 :,g (24 Oy, (gt 10/~ students starting a career in electronics, and the enthusiastic amateur,
ggf{% ég;g :zg:‘} grs gg:: 3~ 2N1305 6/8 | BY100 Mulard Rectifiers it describes semiconductors and transistors, their operating principles
BFY26 7/_ NKT226 4/3 00T 41_ 2N2646 14/6 6 tor 81 and circuitry, together with basic test procedures, and then concen-
BFYS51 NKT2618/8 '0C72 4/8 2N3819 20/8 trates on fault diagnosis in the various fundamental types of circuit—
BUY11 2016 NKT262 8/8 OC?3  2/8 2N3820 20/8 | Special bargain: audio and video amplifiers, R.F. circuits and oscillators—each section
concluding with a Fault Diagnosis Summary Chart. Chapters are

GET105 4/6 NEKT263 3/8 OC76 3/~ 1B40K10 Transiatora
NKT0013 NKT264 8/8 OC81 2/8 60 unmarked/untested devoted to the ordinary transistor portable receiver and practical
10/- advice on repair procedures.

319
12/~ NET265 8/6 OCS1D /- 2N2147 208
160 pages, 90 line and half-tone illustrations. 30s.

L.S.T. 23 NEW ROAD, BRENTWOOD, ESSEX FROM ALL BOOKSELLERS

Co M PON E N Ts or in case of difficulty, 32s. by post from:

NEWNES Tower House, Southampton St., W.C.2

Callers welcome
Postage & Packing 9d.

TELECOM Mk. It
portable V.H.F.

NEW RANGE U.M.F. AERIALS FOR GOING SUBMIN?

11 element, 42/6. 14 clement, 50/-. 18 element,
57/6. Wall Mounting with Cranked Arm,
7 element, 60/-, 11 element, 67/-. 14 element,
75/-. 18 element. 82/6. Mast Mounting with
2in. Clamp. 7 ciement, 4:/6; 11 element, 55/-:
14 etement, 62/-; 18 element. 70/-. Chimney
Mounting Arrays, Complete, 7 element,
72/86; 11 element, 80/-; 14 elemen! N7/6; 18 element,
95/-. Complete assembly ms!ruulons with every
unit. Low Loss Cable, 1/6 vd. U.ILF. Pre-
amps from 75/-. State clearly (hannel number
required on all orders.

BBC ‘- ITV - F.M. AERIALS

BBC (Band 1). Telescopic

ioft, II- Externat S/D, 30/-.
it 0.0.
) 1TV (Bnnd 3). 3element loft

array, 25-/. 5 element, 35/-.
‘Wali mounting, 3 element, 35/-.
5 element, 45/-.
Combln(-(l BBC/ITV. Loft
1+3, 41/3; 145, 48/9; Wall
mounting 1+3, 56/3; 1+5,63/9;
Chimney 1+3, 63/9: 1 +5, 71/3.
2 VHF transistor pre-amps from
2= 5=,

F.M. {Band 2). Loft §/D, 12/, "H”, 30/-, 3
element, 52/6. External units available. Co-
cable.sd yd. Co-ax. plugs, 1/3. OQutlet boxes, 4/6
Dlplexer Crossover Boxes, 12/6. C.W.0. or C.0.D.

P.&P. 5/-. Send 6d. stamps for illuslmted Tists.

Q\lotatlonﬁ for special arrays avajlable
on request
K.V.A. ELECTRONICS (Dept. P.E))
27 Central Parade, New Addington
Surrey—-CRO-OJB
LODGE HILL 2266

Two r.f, stages, high-gain detector, and output
stage for phones or high impedance speaker.
Works from 3v., 3mA. And it's so simple.
Tuning components. five fixed resistors, one
volume control, two electrolytics, two paper.
A child of two could build it {with 10 years’
practice). We don't sell the components, only
the transistors. All silicon, brand new, first
grade. Complete set, | I/-. The circuit is free
with the transistors but cautious types can get
one in advance: 3d. stamp, please.

Silicon Transistors. MEIOl, ME30I, 2/-;
2N2926 from 3/6; 2N13702, 5/-; 2N3704, 6/-;
2N1705, 5/-; 2N3707, 6/-; TI407, 6/-; BC107,
6/-; BC109, 6/-; B-5000 (25w.), (0/-.

C.W.0, Mail order only. No C.0.D.

AMATRONIX LTD., 396 Selsdon Road
Croydon CR2 ODE

. " . We hate fiddling about with 7 watt resistors. Jis 118-136 Mc/s
BBG 2 (625) |'ne transm'ss'ons So when we made our prototype Sensitive TRF
3 we used nice big t watt ones, and [2v. electro- AIRCRAFT-BAND
All U.H.F. aerials now fitted with tilting bracket [ 1 .
Tl TRANSISTOR
Loft Mounting Arrays, 7 element. 33/-. SR Y | RECEIVER

with R.F. stage, telescopic
aerial, internal loudspeaker
and battery.

£23. 10. 0d.
carr. paid in U.K.

BRITEC LIMITED
17 Charing Cross Road
LONDON, w.C.2
Tel. 01-930 3070

Please mention

PRACTICAL ELECTRONICS

when replying to

Advertisements

Laboratory Components

Resistors,
W, 10%, High Stab. Class 1. Low Noise 8/- per Doz.
Capacitors.
Min. Electrolytics, Asa or Single value 9/~ per Doz.
Polystyrene sub-min. 25V. 109, Ass. 8/- per Doz.
Transistors.
Matched Output Kit, OC81D +2 X OC81 7/8 per sct
Germaninm, Ass, PNP, NPN AF Types 10/6 per jdoz.
Germanium, Low Leakage, RF Types 12/- per idoz.
Type 1020, PNP Germanium, A¥F, 50mW 8/- per Doz.
Type 1021, PNP, Germaunlum,AF, 200mW 12/6 per Doz.
Type 1024. PNP, Low Lealnge, RI-‘,

4mefs Type 17/8 per Doz.
0C44, 0C45, 0C70, OC71, ACY22, OC81D  2/3 each
Power Transls ors

(0C26 7/8) (OC‘Zo 8/8) (OC36 10/-)

For complele list of Laboratory Componenis send S.A.E.

LABORATORY EQUIPMENT (ELEC)
38 Crawford St., London, W-I

All goods 0.W.0. and P.P. 1/6
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Nn| Just Ilutl

A NEW MAGAZINE FOR
- EVERY HOME HANDYMAN o

NEW uow-m-no-n MAGAZINE
‘(,'x‘ MARCH n

at

N1 OF THE
PRACT

Backed by the full
resources of Newnes famous “
"Practical’ group, PRACTICAL A

o QUANT“Y DECORATING AND BUILDIN.G ke
CALCULATOR has bteen plfa:ned t; bnngd
for Glass, every type of decorating an )

building job, however
extensive or difficult,
within the scope of the home
handyman. Month by month
it will include clear how-to-
do-it instructions on

Cement, Paint
| and Wallpaper.
e mpad o

| EXTRA!

. Susp-;z%:?ent o a wide range of projects "
ouTt indoors and out . . . all about i
o ALL AB the latest techniques,
; CEMENT AND ideas tools and materials . . .

CONCRETE and expert guidance on
-— L a hundred and one aspects
A ' - of modern home improvement
EX‘B ° - that will save you pounds
Fold-out Data N on every job. In short,
Sheet on - it's a must for every
FITTING WINDOWS ~ handyman. Go for No. 1, now!
- e — »

~ Packed with new ideas ~ Hurry- Make
- and detailed know-how on - sure of your
major home improvements - | copy NOW! 2/6
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(9) POWER AMPLIFIERS, |2 watts
RMS output. 100mV input. 30 ¢/s to
20 kfes & 1dB. 6-Transnstor Push-pull.
Panel size 4 X 2+ X | in. H/S 4 X 4in.
Leaflet on request.

MPAI10/3 3-5 ohm spkr. £4.10.0, p.p. 2/6,
MPAIO/I5 8-16 ohm spkr. £5. 5.0 ,P.p.2/6
(Mains unit | or 2 amplifiers, 59/6,p.p. 2/6)

The Finest High Fidality at
Unbeatable Prices

12 AND 20 WATT MONO AND STEREO TRANSISTOR AMPLIFIERS

{10y PREAMPLIFIERS. 8 input selector.
Treble, bass. volume, filter controls.
I1{mV to 100mVv inputs. Battery operated
or from Mains Unit. Ouwut up to 150mV.
LEAFLETS ON REQUES

MP2 Mono 94 X 2} X 2in. £5.10.0,
p.P. 2/6 (grey and gold front panel 8/6).
SP4 Mono/Stereo. 9 X 3+ X Ifin-
£10.19.6. p.p. 3/6 (front panel plate 12/6)
® ALL UNITS BUILT AND TESTED

25 WATT AMPLIFIER

8-Transistor design, Push pull out-

put for 74 to 16 ohm speaker

150mV input. 30c¢/s to 20k/cs 4= ldB

For use with valve or transistor pre-
Ii

s asl item (10) above. &
PRICE BUILT .P.
AND TESTED 7' I9'6 3/
(Mains unit 79/6, p.p. 2/6)

(13 MULTI-METERS SCOPE

PT34 Iky 39/6 EP30k 30kV £6.10.0
TPIO 2kV 75/- EP50k 50kV £9.19.6
1Tt-2 20kV 69/6 500 30kyV £8.17.6
TP5S 20kY £5.19.6 EP100k 100kV£10.10.0
@® CT52 Scopes £22.10.0, p.p. 10/-

Complete range of test equipment in stock

(16) NOMBREX TEST UNITS

% 150 kc/s-—lSO mc/s RF Generator
0. All Transistor.

* (0 </s—|00 ke/s Transistor. £16.19.6
Audio Generator.

HENRY’S RADIO LTD.

(I5) GARRARD BATTERY
2-SPEED TAPE DECK
Brand New with R/P head,
erasefosc. head, tape casset:e

Specifications and os

circuits. 2 speed 2-track 9 volt
operated. List Price Ingnas‘ e
erice £8.19.6 © 376

COMPONENTS AND.
EQUIPMENT. The fargest

(12) MW/LW QUALITY
TRANSISTOR RADIO TUNER
Fully tunable superhet with excellent
sensitivity and selectivity, Output up to
% vole peak. Complete with front panel,
etc. 9 volt operated. For use with any

amplifier or tape recorder.

TOTAL COST P.P,
Tosuie T £3.19.6 i

(14) VHEF FM TUNER
Supplied as 2 Preassembled Panels, plus
metal work Superhet design, 88-108 Mc/s,
9 volt operated. § Mullard Transistors
Total cost to assemble £12.17.6, p.p. 2/6

STABILISED POWER SUPPLY
Two outputs. 3.6 volt and 9.6 voit up to
250mA each. Transistorised and Zener
stabitised. 110 to 250 volt mains input.
In case with leads. PRICE 67/6, p.p. 2/6.

an 5 WATT AMPLIFIER
6-Transistor Push-pull, 3 ohms émV into
1K. 12/18Y supply, 2§ X 2 X l4in.
BUILT AND TESTED 69/6 Hic
(optional mains units 54/-} 2/-
If watt version 59/6.

Matching Preamplifier, 6 inputs, treble/
bassfseiector/volume controls. 6-10mV
ofput, 9-IBV supply. 79/6, p.p. 2/-.

For use with any Transistor Amplifier
LEAFLET ON REQUEST.

303 EDGWARE RD., LONDON, W.2

PADdington 10089 (STD: 01-723 ,ogg) range in the

country. 8/6
buys 1967 200-page catalogue

FMT4tT FM TUNER.

6-transistor,

OWN THEM. Highly sensitive two- way

this new MULTI-BTATION ALL Trannis-

transistor t sets have individ
volume control amd talk-listen uwn.ch
Telescopic aertal putls in the voice from the
other set over tremendous distances—no
wires- -2 genuine transceiver as used by
ofticial bodies and forces. 300 sets only.
These cannot be used in U.K.

Parts Including Instrue-
Step-by-8tep plan,

experience neeled,
tions for each design.
all Transistors, loudspeaker, personal phone,

knoba, screws, etc., all you neell. Box size
147 X 10” X 2~ (parts available separately).
Originally £6. NOW 39/ plus4/6 P. & P.

tor radio'—the interual aerial picks up even
the remote stations and the powerful built-
in speaker gives room filling volume. Indi-
vidual tuning, frst-class reception.
Purchase with confidence—packed in original
manufacturer’s cartons. (Personal earpiece
and batlery 4{6). Send 29/6 plus 4/6 p. & p.

CONCORD ELECTRONICS LIMITED (Dept. P.E.

g MMO‘:e?aH daz Saturd.rahrws B with discount vouchers, :;I:(izl‘:'ebﬂflsxii:;i ;S:’:TJ £8 Io p p.
SEE BACK COVER FOR MORE ITEMS OF INTEREST | 4, A5 0 asedo ol T s
MAKE 5 Frustrated Impart Shin- | UNIQUE NEW AMAZING No soldering
DIFFERENT 1500 Gniy Alt-Transecor | PORTABLE CIGARETTE ‘
wee i T FUI.I.YR]%A%IIS%RISED RADIO
39/6 P TRANSCEIVER | "peay i ONLY
| it SETS our price | with . :ull wariable 2 5
iy N L £5 . 19 . 6|FracTion oF THE NoRMAL /-
/;’ & Set! Become a PRICE WHY PAY s "
1 radlo expert for You've heard about | QNLY 29/ MORE? . a perfectly ;’rdinary packat of
39/6. A complete | yyout thes. NOW 30§;¥:§rﬁcgr?g All the latest refinementa are packed into toni: h"“tl, Bh“‘ ‘wn‘wh yomi i
n P astonishment on hearing ita range of atations

loud and clear,
conceals seusitive, fuily transistorised
circuit (including tiny battery). A
Yyoung boy can assemble it v 2 hours. No
soldering. Only 16 connections to
make. ALL PARTS lncludlng semi-
condnctors, ABC Plang, etc. ONLY 25/-
pius 2/6 P. & P. Parts availuble aeparately.

30 77 NEW BOND STREET
LONDON, W.!

Holds 10 cigarettes—yet

TECHNICAL TRADING Co.

3 o ‘Top British
All items previously ad. JASON TAPE m‘;vll’_-.r/rp.{?.c.
yertlsed avall'able.'also € Standard Play Double Play
items advertised in Prac- 3" 1601t. /3 3" 30016, 4/-
tical Wireless. Huge Hi- 4 3001t. 4/8 4 600ft. 6/
Fi and Components stocks g; ggg::. “7);3 5; }ggg::. :}gﬁ
d 531" o
gtall branche-: T 1200m. 136 | 70 24001, 27/
| Long Play Triple Play
ROBOPHONE ORDERS 3 2281t. 2/9 4" 9001t. 13/-
Your C.0.D. order exceeding £1 4" 450it. 5/8 5* 1800ft. 25/
can be telephoned to 57 900ft. 10/8 517 2400ft. 34/~
BRIGHTON §80722 51° 1200ft. 13/~ | 37  3600ft. 44/~
at apy time day and night 3 18o0tt. 18/8 Qu:druple Plny
Post 1/~ 3" 8/-
10 TOTTENHAM COURT RD., LONDON, W.1 .Tel.: MUS 2639

350/352 FRATTON RD., PORTSMOUTH. Tel: 22034
72 EAST STREET, SOUTHAMPTON. Tel: 2585
132 MONTAGUE STREET, WORTHING. TEL: 2585
ALL MAIL ORDER AND RETAIL SHOP
PARK CRESCENT PLACE, BRIGHTON
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or

Hammers available in grey,

at our counter or I5/11,

only) 13/1) carriage paid.
SPECIAL OFFER :

(Mocor car qualicy) also available.

ROPen all day Saturday.

Yukan Aerosol spraykit contains 16 ozs. fine quality
durable easy instant sprav. Nostove baking required.
blue,
Modern Eggshell Black Wrinkie (Crackle) all ac 14/11
carriage paid, per push-
button self-spray can. Also Durable, heat and water
resistant Black Matt finish (12 oxs.

| can plus optional transferable
snap-on trigger handle (value 5/-) for 18/11, carriage.
paid. Choice of 13 selfspray plain colours and primer

Please enclose cheque or P.O. for total amount to :
YUKAN, Dept. PE/4 307a Edgware Rd., London W.2.

YUKAWN SO PA’OFES‘S‘IO/VAA THE yikAN

LFLF-SPRIN

EROSOL WwAY —

Get these AIR DRYING GREY HAMMER

Other Yukan Air
Drying Aerosols
include:

Zinc Chromate
Primer.

Clear Lacquer.
Anti-Tarnish Gotd
ond Metailic

gold, bronze.

self-spray cans

Closed Thursday alternoonJ
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FREE

Have you had your copy

The new edition of “ENGINEERING OPPOR-
TUNITIES”’ is now available—without charge—
to all who are anxious for a worthwhile post in
Engineering. Frank, informative and completely
up to date, the new “ENGINEERING OPPOR-
TUNITIES” should be in the hands of every
person engaged in any branch of the Engineering
industry,irrespective of age, experience ortraining.

On ‘SATISFACTION OR
REFUND OF FEE’ terms

This remarkable book gives details of examinations
and courses in every branch of Engineering,
Building, etc., outlines the openings available and
describes our Special Appointments Department.

WHICH OF THESE IS
YOUR PET SUBJECT?

ELECTRONIC ENG.
Advanced Electronic Eng.—
Gen. Electronic Eng.— Ap-
plied Electronics — Practical
Electronics — Radar Tech.—
Frequency Modulation —
Transistors.

ELECTRICAL ENG.
Advanced Electrical Eng.—
General Elecirical Eng. —
Installations — Draugh

ship — lllmnmatmg Eng. —
Refrigeration — Elem. Elec.
Science — Elec. Supply —
Mining Elec. Eng.

CIVIL ENG.

Advanced  Civil  Eng.—
General Civil Eng. — Muni=
cipal Eng. — Structural Eng.
—Sanitary Eng.—Road Eng.
— Hydraulics — Mining —
Water Supply — Petrol Tech.

RADIO ENG.

Advanced Radio — Gencral
Radio— Radio & TV Servicing
— TV Engineering — Tele-
communications — Sound

VALUABLE NEW HANDBOOK
T0 AMBITIOUS

ENGINEERS

of ‘“Engineering Opportunities >’ ?

THIS BOOK TELLS YOU

Y% HOW to get a better paid, more interest-

ing job.

Y HOW to qualify for rapid promotion.
% HOW to put some letters of!er your name

and become a key man .

easily.

. quickly and

* HOW to benefit from our free Advisory
and Appointments Depts.

Y HOW you can take advantage of the
chances you are now missing.

% HOW, irrespective of your age, education
or experience, YOU can succeed in any
branch of Engineering.

132 PAGES OF EXPERT
CAREER - GUIDANCE

PRACTICAL
EQUIPMENT

Basic Practical and Theore-

tic Courses for beginners in

Radio, T.V., Electronics, Ete.,

AM.LER.E. City & Guilds
Radio Amateurs’ Exam,
R.T.E.B. Certificate
P.M.G. Centificate
Practical Radio
Radio & Television Servicing
Peaclical Electronics

Recording — A —
Practical Radio — Radio
Amateurs’ Examination.

MECHANICAL ENG.
Advanced Mechanical Eng.—
Gen. Mech. Eng.—Mainten-
ance Eng. — Diesel Eng. —
Press Tool Design — Sheet
Metal Work — Welding —
Eng. Paltcm Making —
I - Draugh ship
— Metallurgy — Production
Eng.

AUTOMOBILE ENG.
Advanced Automobile Eng.—
General Auto. Eng. — Auto.
Maintenance — Repair —
Auto. Diesel Maintenance —
Auto. Electrical Equipment—
Garage Managementi.

3 Engi
Automation

INCLUDING
TOOLS

The specialist Elec-
tronics Division of
B.ILET.

NOW offers you a
real laboratory train-
ing at home with
practical equipment
Ask for details.

B.L.E.T.

You are bound to benefit from reading
“ENGINEERING
TIES’® — send for your copy now—

OPPORTUNI-

FREE and without obligation.

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN-
CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU-
MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC.

Which qualiﬁ:ation would increase your earmng power?
A.M.LE.R.E., M.L.Mech.E., AMSE., .M. 8.5c.,
A.MIPE, AMIMI AR.IBA. AlLOB., AMIChemE.. ARLCS.,

M.RS.H., AM.LE.D., A.M.IMun.E, CENG CITY & GUlLDS GEN.
CERT. OF EDUCATION ETC.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
316A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE

POST NOW!

W10 B.LET., 3164 ALDERMASTON COURT, 3 susmpkif posted
ALDERMASTON, BERKSHIRE. an unsealed envelope.

Please send me a FREE copy of “ENGINEERING.
OPPORTUNITIES.” I am interested in (state subject, §
Iexam or career).

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

HE B.LLE.T. IS THE.LEADING INSTITUTE OF ITS KIND IN THE WORLD

Published about the 15th of the month by GEORGE NEWNES LIMITED, Tower House, Southampton Street, London, W.C.2.
THE CHAPEL RIVER PRESS. Andover, Hants.
Africa and Rhodesia:

CENTRAL NEWS AGENCY LTD.: East Africa:

Sole Agents for Australia and New Zealand:

Printed in England by
GORDON & GOTCH (A/sia) Lid.: South
STATIONERY & OFFICE SUPPLIES LTD, Subscription rate including

postage for one year: To any part of the World £1 16. 0
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1967 CATALOGUE 200 PAGES PLUS!

COMPLETELY NEW EDITION —

equipment available.
lines.

previous editions.

Information and illustrations.
cannot afford to be without a copy of this catalogue.

Supersedes all
Price 7/6, p.p. 1/-.
MORE THAN A CATALOGUE—A COMPLETE REFERENCE

HUNDREDS OF NEW LINES

@ Contains the largest and most comprehensive range of components and
Over 5,000 stock lines with more data more stock
Hundreds of bargain lines.

You

@® Unbeatable value — 200 packed pages — 10/- value discount vouchers @

® 5 FREE VOUCHERS
Total value 10/- for use
on purchases, Pays for
catalogue after use.

MARRIOT TAPE HEADS
§ Track R/RP/3 Med z, 7/6. R/RP/1 High x,

SCR’S (THYRISTORS)
@ 1 AMP SER1ES WIRE LEADS

8/-. R/RP/1 High z 4+ R/E/1 erase on block, SOPIV .. 7/6 100 PIV . 7/8
19/8. § Track L/RP8/12 High z, 15/-. 200 P1V .. 12/6 300 PIV . 15[/-
L/RP8/7 Med z, 19/6. L/EB/9 erase, 12/8. 400 PIV (280V Rms) . . .. 17/8
Also HR-RP single track Rec/Play Med z, 6/8 100 PIV, 3 Amp Stud 'l‘ 9/6

ype
400 PIV. 7 Amp (280V Rmu) 8tud 'l‘ype 25/-
20/-

DEAC RECHARGEABLE BATTERY 400 P1V, 3 Amp (280V Rms)

@® 9.6 volt 225mA/H 20/-, P.P. 1/6

RADIO CONTROL RECEIVER
“TINYTONE " 27 mc/s band receiver.
Printed circuit construction. Sensitive
4-transistor design.  Bize only 2° X 27

1°. ‘Complete with circuit ‘md in-
structions. TOTAL COST
BUILD 55/-1/6

{Circuit ete. l/:! separately).

FM STEREO DECODER
7 Mullard Transistors.  Printed Circuit
Design with Stereo Indicator. For use with
any valve or transistor FM. Uses pot corea to
Mullard design and ger. and silicon tran-
sistors. Leaflet on request

DEAC CHARGER
To charge 3.6 volt and 9.6 volt packs.
Fully mains isolated P.P.
in moulded case. 45" 2/-

4 BUILD A QUALITY 2 OR 4 i
TRACK TAPE RECORDER Sonple R ABUIOIGK oo
3-speed version using *363" decks
® TWO-TRACK. Deck £10.10.0. Martin § (5) VHF FM TUNER TO BUILD
Amplifier. £14.19.6. Cabinet and speaker 87/105 Mc/s Transistor Superhet. Q@eared
7 #ns. Complete kits with PREE 7in. 12001t. tuning.  Terrific quality and sensitivity.
tape, spare spool. 27 For valve or transistor amplifiers. 4 x 3} x
Today’s Value £45. 8NS. p.p.15- | 2iin. Complete with dial plate. 5 Muliard
@ FOUR-TRACK. Deck £13.10.0. Martin Transistors (FM Decoder Kit £5.19.6. P.P.

' 2/,
Amplifier £15.19.8. Cabinet and speaker
7 gua. Compleie kita with FREE 7in. 12001t | 10 igT £6.19.6 i

tape, spare spool.
b 30 gns. rp.15- (Cabinet Aasembly 20/- extra)

Today's Value £50.

(8) GARRARD DECKS BRAND NEW FULLY GUARANTEED

1000 mono £519 8 HP25 stereo £10 19 6 401 less cart./arm £27 10 0
AT5 mono £6 98 B8BP25 Deran £13 18 6 AT6 mono Mk. IT £8 19 6
2000 mona £6 98 ATGO less cart. £10 19 8 ATG stereo Mk. IL £9 10 0
2000 stereo £6 19 8  AT60 mono £11 10 0 AT8 Deramn £11 19 0
3000 1 m sterco £7 18 8  AT60 sterea £1119 6 Deceadec Mk. 1T £17 17 0
8P25 lesscart.  £0 19 8  AT60 Deram  £14 18 8 A70 less cart, £17 17 0
SP25 mono £10 10 0 LABSO less cart.£25 0 0 (P, and P.5]- any type)

All other makes of decks and cartridge in stock

7 GLOBEMASTER MW/LW/SW (8)  TOURMASTER TRANSISTOR
¥ PORTABLE RADIO TO BUILD CAR RADIO
Full 3-wavebaud tuning. P ton wave-

7-Transistor MW/LW Car Radio, 12 volt

2 . 3 watt output. Push-button wavc-

'}:‘hI:"ﬁe hm?l“epler:'::ylnpe?ni’elll °|";"|‘"' d";'ﬁ:' chunge. RF stagc. Supplied built, boxed,

B IO e i EIR o soekets 1 AR e o psene it Bpzd kerta BRI A

watt Push/Pulloutput. 6 Mullard Transistors. ﬂl’:;':,':nm g‘::;m] xr;r:x.::n:‘!:%\&?rrunum&r:\l:".

Handnook TOTAL COST £ |9 & T: | i - H 0 PP,
» TO BUILD . <9 3/8

o FelBost LISTPRICE15 BXS.  ¢0Q P.P.
cm MONO/STEREO AND MONO TAPE PLAYERS—TERRIFIC QUALITY

9.0 ki
12 volt pos. or neg. earth ted. Uses Musi tt Either your own
N recordings or EMI/Philips prerecorded tapes. Fita any car Full range of
. controls bass/treble/volwine. Provides 50 mins. from one tape. Bupplied com-

plete with speakers, tixing kit, instructions nnd 50 min. prerecorded tape.

Leatlet on request.
6 gns. gns- British Made.

SUPPLIERS OF QUALITY COMPONENTS AND
EQUIPMENT FOR MORE THAN 20 YEARS

Prices. Mono Mono/Stereo

TUNNEL DIODES
ImA 22/6; 5mA 15/-; 15mA 12/6.
Brand new at fraction of norial price.
Free 8peca. supplicd.

TRANSISTOR CATALOGUE
Completely new 24.page 1967 edition.
Huudreds of new types with details.
The largest range avalluble with data,
information, jllustrations, cte. Send 1/-
for your copy.

INVERTOR KITS
12 volt input. Output 230 volts, 50 cfa.

® 15 watt 67/6. P.P. 3/6
@ 40 watt . 97/8. P.P. 6/6
m REGENT-8 MW/LW

POCKET RADIO TO BUILD
6-Transistor superhet. Geared tuning.
Push-puil speaker ocutput. Moulded
cabinet 5 % 3 % 1}ins. Phone socket

TOTAL COST
TO BUILD 69 6 2/-
Full tuning on both bands
HI-FI from stock:
EQUIPMENT ARMSTROKRG
Complete range in UAD
stock. Hend st of THORENS

requirementa for GOODMANS
special price quote. WHARFEDALE
Hi-fi |Ien|onstr.nion CELESTION
Tool ope GOLDRING
ROGERS. TRUVOX. LEAK ETC.

WE CAN SUPPLY FROM STOCK
MOST OF THE PARTS SPECIFIED
ON CIRCUITS IN THIS MAGAZINE.
SEND LIST FOR QUOTATION.

OR BETTER STILL- BUY THE NEW

1987 CATALOGUE. EVERYTHING
YOU NEED IS AVAILABLE FROM
STOCK.

HENRY'S RADIO LTD.

303 EDGWARE RD.. LONDON, W.2

PADdington 1008/9 ($TD 01-723 1008)

Open Mon. (o Sot, 9-6. Thurs. 1 p.ni.
Open all day Saturday

* MAYFAIR PORTABLE ELECTRONIC ORGAN—

Build the World's first All-Transistor
Portable Electronic Organ Kit

@ Plug-in printed circuits @ 170 transistors and devices @ 10 selected tone
colours @ Fully sprung keyboard @ Vibrato @ 6 Octaves of generators @
Simple locked-in tuning @ 110/250 volt mains unit @ Cabinet size 303" X
154" X 9”7 @ Weight 351b. Cabinet with detachable legs, music stand and
foot swell pedal @ Fully detailed building manual with photos, drawings

and full circuits.

START BUILDING
FOR AS LITTLE AS
£5—BUILD THE
MAYFAIR A SECTION
AT A TIME

REVERBERATION
Transiatorised mains operated unit
for use with any organ,or audio
equipment. 18 GNS,

TO BUILD YOURSELF IN EASY STAGES
ALL PARTS AVAILABLE SEPARATELY

Designed by @
L. W. Roche 77

ORGAN
COMPONENTS
FROM STOCK

% Gold clad wire
and Rhodium
bars

% Chokes

% Panels

% Pedal Boards
% Amplifiers

% Reverberation
Equipment

Y 8top Units
% Key Boards
% Pedal Switches

% Expression
Pedals

+% COMPLETE KIT 99 gns. (Carr. 30/-).

% DETAILED LEAFLET on REQUEST % Relay Units
% HP FACILITIES AVAILABLE. :l:;:upl:rSmlches
c. ete.

% COMPLETE RANGE OF ORGAN
COMPONENTS IN STOCK.

LIST ON REQUEST

Sece page 320 for
more ttock items

Britain’s best selling Hi-Fi transistorised 5,
25 watt amplifiers and preamplifiers—AM and FM
Tuners—New catalogue is a must—Order Yours NOW!

® SEE FOR YOURSELF
CALL IN FOR
DEMONSTRATION

| VHF FM plus MW and
12 and N w Longwave Car Radio. 3

¢ watts O/P. Pos. or neg.
earth 12 volt. British Mnge. Com-

plete with speaker, cte. gns_
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