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THE “DOOR COM”

Simple but effective intercom unit providing loudspeaker
communication between one Master and two Slave

Special
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NPN flanar transistors
25+ 913 100+ 9f.

2N4871 619

Motorola unijunction

25 + /g 100 +4/9

2N3055 15/

5 +43)-10 + 11/
1RC20

Int. Rectifier thyristor
200 piv. |2 amp.
(similar C10681)

g 190 g
2N2926 2I-

NPN Planar transistor

25+ 1]8100 + 1/6

» -
Mullard Plastic
HYV rectifier 800 piv.
| amp. (similar BY 100,

3/3 100+ 3/

ELECTRONIC COMPONENTS LTD

BEY95A
8TX)9

600
BTX40
800

GETION /-
GETII  5j-

2N3819 7I-

Texas FET

25 ff- 190+ 5]3
BCMA 2/-

NPN Planar

=106 1)

Mullard
phototransistor

25 +17/3'° +14/9

INFRA-RED
DEVICES

B6CAY 29/6

Gallium arsenide
emitter

MGA100 35/

Gallium arsenide
emitter

31F2 2816

Infra-red detector
diode

NKT13329
NKT13429
NKT1622%
NKT20329
NKT20339
NKTI5219 15,
ocly

NKT6T7¢ 310 637

SILICON RECTIFIERS
| Amp Minfature Mouided Junction Rectifiers
PIV 124 25+ 100+ so(/)+
1

17-

3

7

176

/3

N40O7 1000 4/- 24

In the event of any [N4DD series going tem-

poranly out of scock’ we reserve the right to
send higher voltage types at no extra charge.
000+ and over: prices on application

New fow integrated circuit prices Fairchild
(US.A) micrologic R.T.L. epoxy case T05
temperature range 15°C to 55°C.
1-11 12-24 25-99 100+
ul. 900 Butfer 8/~ 7/~ 8/6 5/6
ul 914 Dual 2
input gate 8/~ 7/~ 6/6 5/6
uL 923 J-K Flip
Flop 10/6 10/~ 9/8 9/
Data 8nd clicuits arlicle 5-page at 2/6d.
Article 30 Suggested Circults for Micro-
loglc™ &1 3/-.
TS to DIL conversion spreaders/adapters
at 1/8d. each.

ZENNER DIODES

400mW 10% GLASS CASE TEXAS Mir.
36 voit 152082 8.2 vole
39 volt 152100 10 volc
4.3 volt 152116 11 volt
4.7 volt 152120 12 valt
5.6 volt 152160 16 voit
6.2 volt 152180 18 volt
6.8 volr 152270 27 volt
7.5volt 152300 30 volt

;.24 3/6d 25-99 2/9d 100+ 2/3d

INTIOA

8YXI0 3/
8YX16/150 2/6
BYX36/300 2/10
BYX 367600 3/%
a2l K/

ULTRASONIC TRANSDUCERS

Operate at 40kc/s. Can be used for remote control
systems without cables or electronic links. Type
1404 transducers can transmit and receive.

FREE: With each pair our compiete transmicter

and receiver circuit.
(Sold only in pairs)

PRICE £5.18.0 Pair

INTEGRATED CIRCUITS

Some R.C.A. Linear types

2/s CA0288
14/9 CA035
179 CA036
2/- CA039
24/9 CAl041
16/9 CA042
25/3 CA043
n/3 CA044
26/- CA04S
5/3 CA046
20/- Ca048
1479 CA0SI

21/-
24/6
14/6
16/9
21/9
21/9
27/6
24/-
24/6
15/2
40/9
2/9

FA237

TAD110

PA246 GE IC § Watt Amp 52/6
PA424 GE IC Zero Voltage Switch 49/6
SL403A Plessy 3 Wartt Amp a6
SLT02C Plessy Linear 29/6
TAA263 Mullard Linear 15/-
TAA293 Mullard Gen. Purp. Amp 20/-
TAA3I0 Record/Playback Amp ~ 30/-
TAA320 MOS LF Amplifier 13/-
TADI00 Mullard IC receiver  39/6
3N84 GE Silicon controfled switch 26/-

Data sheets 1/- (SL403A 2/6d.
IC10 data not sold separately).

37/6
39/6

Prices quoted are current at time of going to press E&OE. & may be subject to varation without notice - Items listed
not in current production will be withdrawn when stocks advertised are sold. Semiconductors offered carry full Manu-
faccurers’ guarantee where apslicable. Data sheets will be supplied on request 1/- per copy Price breaks apply at 25 -
& 100+ Please contact Sales Dept. for Price & Availability*. Terms of Business: Retall Ma(l arders — cash with order
only please. Trade — Nett Monthly Account on receipt of satisfactory references. Despatch: Goods quoted ex stock
art normally despatched within one working day by first class post Export orders & enquiries particularly weicome -
Cables LESTROCO BRENTWOOD. Post & Packing: Altow 1/- per order Infand: 4/- Europe; 12/- Commonwealth

Address your order to:
L.S.T. ELECTRONIC COMPONENTS LTD.
7 COPTFOLD ROAD, BRENTWOOD, ESSEX

*Tel: Brentwood 226470/1
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Ma"Y New Models' S
in the FREE S ~‘.;:_:-

CONSUMER HI-FI & AUDIO

F . a

: Here’s the bumper Heathknt catalogue for you. Read about
" “the wonder and fascination of kit building . . see in full colour

+ the world’s best values in Hi-Fi . . Radio, and even model radio

.. control. Get up to date with whats new in scnennflc instru-
> “mentation . . instruments for test and service . . in fact there
is a Heathk:t for almost every purpose, in every walk of life.
- A wealth of information is all yours for the price of a postage
stamp, in the Free Heathkit Catalogue.

g
P

". % No previous knowledge s Save up to 50% over factory
~ “of glectronics required. built equipment.
* 4 The constructional manual w Money saving direct
“supplied with every kit from factory prices.
o shows you how % They make excellent
% Building Heathkit models Christmas gifts.
. Iis so economic.
e, TRENT
; S S SPEAKER
....................................
—o et eI HEATH (Gloucester) LTD. cLoucesTER GL2 6EE
A Schiumberger Company (BLOCK CAPITALS PLEASE)
Many other models in wide range Name. . ......... : R A S i |
FILLIN THE COUPONFOR AN SS 55 erimes i e o T g e -
YOUR FREE CATALOGUE e
TODAY. i PostCode..........c....... T TS e
NOVEMBER 1970 197
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NOW AVAILABLE .

LATEST
BOUND VOLUME
No. 23

of
“The Radio Constructor”

FOR YOUR LIBRARY

AUGUST 1969

775 ragen to JULY 1970

772 pages
plus index

PRICE 3776 Postage 46

SPECIAL DISCOUNT OF 10/-

If you already have the copies comprising
the volume, just cut the heading from each
month's contents page, including title and
month of issue, and send with your remit-
tance, deducting special discount of 10/-.

Thus, while having a splendid bound
volume containing issues in mint condition,
old copies will be retained for workbench

use. PRICE 27/6 Postage 4/6

Limited Number of Volume 22
Price 35/— Postage 4/6

(August 1968 to July 1969) still available
We regret earlier volumes now completely
sold out.

Available only from

DATA PUBLICATIONS LTD.,
57 MAIDA VALE, LONDON, W9 1SN

BI-PAK=LOW COST IC'S

BI-PAK Semiconductors now offer you the
largest and most popular range of I.C.'s avail-
able at these EXCLUSIVE LOW PRICES. TTL
Digital 74N Seties fully coded, brand new.

Dual in-line plastic 14 and 16 pin packages. "‘
BI-PAK Pri i
Ord.No, Sim.Type Description il 'ic: i;gg;yllagff;

BP 00 7400N Qu"de 2-fnput NAND

A

BP 01 740IN  Quad  2-lnput NAND
GATE - OPEN COL-

6/6 S/8  4/6

BP 04  7404N HEE()T(I-CI)S ERTER
v é

BP 10 7410N Trigle 3-lnput NAND [ORS0 gl
GA 6/6 S/6 4/6

BP 20 7420N g:}IEE 4-input  NAND 6 Sf6 ase
BP 30 7430N  Single 8-Input NAND
o i S o s Y4 S 4
BP 41 744N BCD to decimal decoder

6/6 S[6 476

and N.L.T. Driver 22/6 20/- 17/6
BP 42  7442N  BCD to decimal decode 4
(TTL O/P) 22/6 20/~ 17/6

BP 50 7450N  Dual 2-Input AND/OR/ 6/6 5/6 4afs

BP 53 7453N  Single 8-lnput AND/ i g 4
OR/dNST GATE - ex- an

pandable 5/6 4/é

BP 60 7460N  Dual 4-Input — expand- g Y

6/6 5/6 4/6

able
BP 70 7470N  Single JK Flip-Flop -

edge triggered 9~ 8/- 7/-
BP 72 7472N  Single Master Slave JK f

Elip-Flop 9/~ 8/~ /-
BP 73 7473N  Dual Master Slave |K

Flip-Flop 10/- 9/~ 8/6
BP 74 7474N  Dual D Flip-Flop 10/- 9/- 8/§
BP75  7475N  Quad Bistable 'Latch M/=- 10/~ 9/
BP 76 7476N  Dual Master Slave Flip-

Flop with preset and

clear N/ 10/= 9/6
BP 81 748IN  Four Bit Binary Adder 26/- 22/6 20/.
BP 90 7490N  BCD Decade Counter 22/6 20/~ 1776
BP 92 7492N Divide by 12 4 Bit

Binary Counter 22/6 20/~ 17/6
BP 93 7493N Divide by 16 4 Bit

Counter 22/6 20/~ 17/6
BP 94 7494N  Dual Entry 4 Bit Shife

Register 22/6 20/~ 17/6
BP 95 7495N 4 Bit Up-Down Shift

Register 22/6 20/- 17/6
BP 96 7496N 5 Bit Shift Register 24/~ 21/ 18/6

Data is available for the above Series of Integrated Circuits
in booklet form, price
Brand new. Full to manufacturers’ specification.
BP 709 OPERATIONAL AMPLIFIER

Dual-in-line 14 pin package. = SN 72709 and similar to MIC 709

& ZLD 709C. PRICE EACH 1-24 25.99 100up
10/6 9/- 8/-

This is a2 high performance operational Amplifier with high im«

pedance differential inputs and low impedance output.

INYEGRATED CIRCUITS
Manufacturers' ‘‘Fall outs’” — out of spec devices including functicnal
units and parte functional but classed as out of spec. from the
manufacturers” very rigid specifications. Ideal for learning about
1.C.’s and experimental work, on testing, some will be found perfect.

a

&

<
Nyl

uIC70
uIC72 = 3
Packs cannot be spht but 20 assorted pieces (our mix) is avail-
able as Pak UIC X!. Every Pak carries our Bi-Pak Satisfaction or
money back Guzrantee

DUAL-IN-LINE £ OW PROFILE SOCKETS
14 & 16 lead sockets for use with Dual-tn-Line Integrated chum
-24 25-99 100 up

S
9]
»
o
I O I I T

Order No. Price:

TSO14 14 pin type . . . . . . 7T/6 6/= 5/3
T5016 16 pin type . . . . . . 10/= 8/6 T/9

FAIRCHILD (U.S.A.} 1.C's
RTL Micrologic Circuits Q s each
Etoxy case To-5 temp range 15°-55°C  1-11 1 24 25 99 |00+
900 Buffer B/~ 7T/~ 6/6 5/é

L 914 Dual two-lnput GATE . . B/- 7/- 6/6 5/6

uL 923 J.K Flip-flop 10/6 10/~ 9/6 9/-

Full daca and cireuits for 1Cs in Booklet form gnce 1/6 each.
pA703E Linear RF-IF AMPLIFIER ?/- 8/3
PLASTIC CASE To-5 6 lead up to 100 m/c

Motorola Digltal I.C.’s MDTL Dual In-line Package Price

Type MC B44P Expandable dual 4-input de Power Gne ID/- each
Type MC 845P Clocked Flip-Flo B = 15/ each
Type 862 Triple 3 Input NAND NOR Gat . IO/— each

FULL DATA SUPPLIED WITH UNITS

Please send all orders direct to our Warehouse & despatch dept.
BI-PAK Semiconductors, P.O. BOX 6, WARE, HERTS.
Postage and packing add 1/-. Overseas add extra for Airmail.
Minimum order 10/.. Cash with order please.
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MULLARD I.C.
AMPLIFIERS
TAAI43, Operationa!
nmpllﬁer. 70/~ each.
TAA263, Linear AF
amplifier, 15/9 each.

TAA293, General pur-
pose :mpllﬁar, 2=
each.

e ——— .

KING OF THE PAKS Unequalled Value and Quality

120 VCB _NIXIE

LINEAR ADI6l ADI62
INTEGRATED |  NPN - PNP SU PER PAK NEW BI-PAK UNTESTED
CIRCUITS MENTARY PAIRS OF SEMICONDUCTORS
K e .,GREAZSISTO’;? WE Satisfaction GUARANTEED in Every Pak, or money back.
AMPLIFIERS For mains driven out- |Pak No. ' |
O-5 8 lead) pu; sé:%es of Amplifiers |U! 120 Glass Sub-min. General Purpose Germanium Diodes 10/=
BP709C, Operational am-| and Radio receivers. U2 60 Mixed Germanium Transistors AF/RF ............ 10/-
- ouv
"""f{'éf,i,;"jgm, | SRt pes A RICE U375 Germanium Gold Bonded Diodes sim. OAS, OA47. Toj-
plifier {with Zener U4 40 Germanium Transistors like OCB1, ACI28........ 10/-
out%uté Ing:ueoa:EI = HIGH POWER SiLi- JUS 60 200mA Sub-min. Sil. Diodes. .................... 10/=
plifier ‘(‘w,,h dicers] CONPLANARTRAN- JU6 30 Silicon Planar Transistors NPN sim. BSY95A, 2N706 10/-
output), 12/6 each. 23:32%;35} pry |U7 16 Sificon Rectifiers Top-Hat 750mA up to 1,000V ... 10/-
Bri?er Ialﬂegt;znd ampli- VCB&0 lc6AfT. IM/c. |[UB S0 Sil. Planar Diodes 250mA OA/200/202 ......... 10/~
BPS2[, Logarithmic wide xggaw :;oEtl-gj\sN U9 20 Mixed Volts | watt Zener Diodes ... o......-... 10/-
srgﬁ'ic"cm?:'é::!;“;:}. Price 15/= each UTI 25 PNP Silicon Planar Transistors TO-5 sim. 2N1132.. 10/~
pos; amplifter (TO-5 8 Ul3 30 PNP-NPN Sil. Transistors OC200 & 25104 ........ 10/~
fead), (voltageuor cu’r‘- %ngESR IPI5 W. SIL JUT4 150 Mixed Silicon and Germanium Diodes ........... 10/=
rent amp.), 12/6 eac NPN T = <1 =
1.C. Operatx)onal ‘Ampli-] OUR PRICE 12/6 each Ul5 25 NPN Slh.c?n Planar.Transwtors TO-5 sim. 2N697 .. 10/
fier with Zener output. uié 10 3-Amp Silicon Rectifiers Stud Type up to 1000 PIV. 10/=
'PrrYOD:cz?'ce Icl‘_::‘d‘o;'z-E FULL RANGE OF {Y!7 30 Germanium PNP AF Transistors TO-5like ACY 17-22 10/-
cne' Full data. CZ)E!I" ER DIODES uis 8 6-Amp Silicon Rectifiers BYZ13 Type up to 600 PIV_10/-
: v RANGE 2-16V i B f -
Our price |2 ench| 400mW (DO-7 Case) 1/6 U19 25 Silicon NPN Translst.ors like BCI108 ............. 10/
50ff |1/ cach. Large Qty. 1-5W (Top-Hat) .... 3/6 U20 12 1-5-amp Silicon Rectifiers Top-Hat up to 1,000 PIV. o/=
prices auoted for. | W GO0 St S|V R, Germanium lloy Trane e e i e 10y
2nd marked, State volt (73530 Madt's like MAT Series PNP Transistors - _10j=
1C AMPLIFIER . U24 20 Germanium l-amp Rectifiers GJM up to 300 PIV. .. 10/=
= BRAND NEW TEXAS U25 25 300 Mc/s NPN Silicon Transistors 2N708, B.SY27' .. 10f=
== GERM.TRANSISTORS [U26 30 Fast Switching Silicon Diodes like IN914 Micro-min IDI:
Coded G t'd U28 Experimenters’ Assortment of Integrated Circuits, un-
Pa‘i N .and lME'Qa\'/‘T tested. Gates, Flip-Flops, Registers, etc., 8 Assorted Pieces 20/=-
wednncal efncapsulanon E 8 2gg;l4A 88;& U329 10 | amp SCR's TO-5 can up to 600 PIV CRS1/25-600.. 20/~
and pin conl |gurat|on to = 3
the following : SL40 T3 82G3744A OCBID U31 20 5il. Planar NPN trans. low noise Amp 2N3707 .... 10/=
ICI0 and 1C403. Each _'T; 8 2G381 888| U32 25 Zener diodes 400mW DO7 case mixed Volts, 3-18 .. 10/~
circuit incorporates a 8 2G382T 82 7 H T T Ty
pre.amp and class A.B.|T6 82G344A OC44 U3z IS P!asnc case | amp Silicon Rectifiers IN4000 series .. i0/:
Power amp stage capable} T7 8 2G345A OC45 U34 30 Sil. PNP alloy trans. TO-5 BCY26, 25302/4 ....... 10/~
olde"v;rilrz upto zwm; ;8 g %gg;gA grﬁzeoz U35 25 Sil. Planar trans. PNP TO-18 2N2906 ............ 10/
RMS. Fully tested an n
ORGSO g (ECRE - ST T NPN trans. TO-S BFY50/51/52 .. ....... 10/-
complete with circuit All 10/- each pack U37 30 Sil. alloy trans. $O-2 PNP, OC200 25322. .. ... . 10/-
details pnddats; Lg‘a},’EEST U38 20 Fast Switching, Sil. trans. NPN 400Mc/s 2N3011.... 10/=
PRICE 30/= each. zlrjzo:o NPN SIL. [U35 30 RF Germ. PNP trans. 2N1303/5TO5 ... ......... 10/=
10 up 25/= each. DALTRANS: CODE | G20 70 Dual trans, & lead TO-5 IN2060 . vo oo rvor oo To/=
— | OUR'PRICE 5/= cach. |U4l _ 25 RF Germ. trans. TO-1 OC45 N .92y FO Y, 10/~
U42 10 VHF Germ. PNP trans. TO-1 NKT667 AFII7...... 10/=

Code Nos. mentioned above are given as a guide to the type of device
in the Pak. The devices themselves are normally unmarked.

DED
ND120. 1-24 3/6 each,
TO-5 NPN 25 up 3/-each

Sil. trans. suitable for
P.E. Organ. Metal TO-18

D13DI Silicon Unilateral

switch [0/= each.
A Silicon Planar, mono-
lithic integrated circuit
having thyristorelectrical
characteristics, but with
an anode gate and a bujlt-
in "Zener” diode be-
tween gate and cathode.
Full data and application
circuits available on re.
quest.

Eqvt. ZTX300 1/- each.
CA3020 RCA (U.S.A.)|Any Qty
LINEAR
INTEGRATED FREE
) CIRCUITS Onel0/~Packofyour
Audio Power Amplifier,] own cholcefree with
30j~ each. orders valued £4 or
over.
NPN DIFFUSED SiL!i=
OTHER CON PHOTO-DUO-
MONOLITHIC DIODE_ TYPE 15701
DEVICES (2N2175) for Tape

Readout, high switch-
ing and measurement
indicato 5

NEW LOW PRICE TESTED S.C.R.’S

SIL. RECTS. TESTED

TRANSISTOR EQUIVALENT
BOOK

PIV 750mA 3A 10A 30A]
7A 30A] S50 1/— 2/9 4/3 9/6
(TO 5(TO—66 (TO-48 (TO-48 100 1/3  3/3 4/6 15/~
case) case) case) case) 200 1/9 4/- 4/9 20/
PIV each each each each PIV each| 300 2/3 4/6 6/6 22,
50 4/6 5/~ 9/6 10/6 25 20/-| 400 2/6 5/6 76 25/~
100 5/= 6/6 10/6 12/6 50 23/-] 500 3/)- 6/~ 8/6 30/
200 T/~ T/6 11/6 15/= 100 28/-] 600 3/3 6/9 9/- 37 |-
400 8/6 9/6 I13/6 18/6 200 32/-| 800 3/6 7/6 11/~ 40/~
600 10/6 t1/6 15/6 25/~ 400 35/-]1000 5/~ 9/3 12/6 50/~
800 12/6 14/= 18/~ 30/= 600 80/-f1200 6/6 11/6 15/=
TRIACS
2 Amp POTTED BRIDGE REchFlERS (TO 1 (To—66) (To—48)
200V. 10/-. 0 Ve s e
200 17/6 20/- 28/6
400 20/- 24/- 35/=

VBOM = Blocking volt-
age in either direction.

VALUE ALL THE WAY

QUALITY-TESTED PAKS

6 Matched Trans. OC“I45/8I;’8ID . 10/-
20 Red Spot AF Trans. PNP ........ 10/=
16 White Spot RF Trans. PN . 10)=

S Silicon Rects. 3 A 100-400 PIV vo. 10f=

2 10 A Silicon Rects. 100 PIV ...... 10/=

%OCl 140 Trans. NPN Switchlng. . Ilol);-

3 Sil. Trans. 25303 PN 104=

3 200 Mc/s Sil. Trans. NPN BSY26I27 10/=

3 Zener Diodes ! W 33V 5%, Tol.. 10/=

4 High Current Trans. OC42 Eqvt 10/=

2 Power Transistors | OC26 | OC!S 10/-

5 Silicon Rects., 400 PIV 250mA.... 10/

OC75 Transistors ««...... hive 10/=

| Power Trans. OC20 0OV ... 10/-
10 OA202 Sil. Diodes Sub-min. ..... 10/-

2 Low Noise Trans. NPN 2N929130 10/=

1 Sil. Trans. NPN VCB 100 ZT86 .. 10/-

8 OABI Diodes

4 OC72 Transistor.

40C
4 Sil.

5 GETB884 Trans. Eqvt.
5 GET883 Trans. Eqvt. OC45 .

-] 25 sii.

marked, New

77 Transistors
Rects. 400 PIV 500mA ..
OC44 .

and Germ. Trans.

.. 10/=

2 2N708 Sil. Trans. 300Mc/s NPN 10/=
3 GT3l LF Low Noise Germ Trans. 10/=
6 IN914 Sil. Diodes 75 PIV 75mA... 10/=
8 OA95 Germ. Diodes Sub-min. IN69 10/—
3 NPN Germ. Trans. NKT773 Eqvt.. 10/=
2 OC22 Power Trans. Germ. ...... 10/-
2 CC25 Power Trans. Germ. . .. 10f=
4 AC12B Trans. PNP HighGain.,... 10/~
4 AC127/128 Comp. pair PNP/NPN 10/~
32N 1307 NPN Switching Trans.. ... 10/-
7 CG62H Germ. Diodes Eqvt. OA71 10/~
3AFI16 Type Trans, - ...........n 10/=
12 Assorted Germ. Diodes Marked .. 10/=
4 ACI26 Germ. PNP Trans........ 10/=
4Silcon Rect. 100 PlV 750mA ... 10/~
3AFII7 Trans, «ovvovens 10/~
7 OC81 Type Trans. 10/=
30CI71 Trans....... 10/
5 2N2926 Sil. Epoxy Tra lo/=
7 OC71 Type Tr:ns o 10/-
2 25701 Sil. Trans. T 10/~
2 10 A 600 PIV Sil. Rectl 1545R 10/=
3 BC108 Sil. NPN High Gain Tranl 10/=
1 2N910 NPN Sil. Trans. VCB 10/=
2 1000 PIV Sil. Rect. I-5 A R533IOAF 1o/~
3 BSY9SA Sil. Trans. NPN 200Mc/s. 10/=
30C200Sil. Trans, «...ovvvesn 10/~
2 GET880 Low Noise Germ. Tr:nl 10/=
| AF139 PNP High Freq. Trans. 10/=
3 NPN Trans. 1 STI141 %( 2STI40 - 10/-
4 Madt's 2 MATI00 & 2 MATI20. 10/=
3 Madt's 2 MATIO] & | MATIZI... 10/=
4 OC44 Germ. Trans. AF ..... 10/=
3 AC127 NPN Germ. Trans. 10/=
1 2N3906 Sil. PNP Trans. Motorols 10/~
2 5il. Power Rects. BYZ 13 ........ 5/=
| Sil. Power Trans. NPN 100Mc/s.
TRK2ONA' it ove s¥ 0 wiivoias 8 7 4 15/=
2 2N 1132 PNP Epitaxial ‘Planar Sil... 10/=
3 2N697 Epitaxial Planar Trans. Sil.. 15/=
4 Germ. Power Trans. Eqvt. OCl6. 15/=
| Unijunction Trans, 2N2646 . ... .. 5/=
2 Sil. Trans. 200Me/s 60Vcb 2T83/84 15/~
-] 20 NKT Trans AF. RF. VHF. Coded + Yo
22N27|2 Sit. Epoxy Planar HFE225 I5/-
8 BYI00 Type SIl. Rects. .......... 20/-

SEMICONDUCTORS FOR

“P.E.”” 50+50 AMP.

TYPE EACH TYPE
2MN1613 4/6  INSl4
2N3055 12/9  OA200
2N3703 3/- BFYSI
2N3704 3/6 BYZI3
2N3707 3/9 40632
2N3819 8/-

22v1 A‘WZeﬂef 3/6

A complete cross reference and equivalent|

LUCAS 35A SILICON
RECT

Silicon Microwave
Diodes Sylvania

.S.
IN218  and
matched pair S.

faction

EX-EQUIPMENT
MULLARD

A)
IN218R
Band
mixer.i{Max. overall naise
13.7dB. at 3,000
mjcs Brand new and box-
ed. Clearance Price 6 /-pr.

e

25-99 6/3 each; 100 up
5/6 each. Coded FEI9.
Fuli data sent. TO-72
case.

CADMIUM CELLS
ORPI12 8/6
ORP&0, ORP6! 8/- each

to keep our "By Return Postal
service’ whichissecond tonone,
we have re-organized and
streamlined our Despatch Order
Departmentand we now request
you to send all your orders to-

BC107/8/9, 2/~
1/10; 100 up, 1/8 each; 1,000 off,
1/6 each. Fully tested and coded
TO-18 case.

2. TIFIERS
X book for European, American and Japanese
é)oIER (B:I}:' SSACO}_? Transistors. Exclusive to BI-PAK. 15/- each| E:Tc“edegu:lootsri S;‘:]eycl:‘agl
FULL DETAILS. lead, 22/6 each.
FET’S PRINTED CIRCUITS
o B EDMPUTER UNIJUNCTION
2N 3820. I Packed with semiconductors and UT46. Eqvt. 2N2646,
MPFI105 ..... 8/= components, 10 boards give a Eqvt. TiS43. BEN3000
guaranteed 30 trans. and 5 6 EACH
LOW COST F.ETs \giz:;sl.opuap;me {Oboards 10/=. /
FulldyPTested Guaran- = 25-99 5/~ 100 UP 4/=
teed Perameters equit. |PLEASE NOTE. To avoid any
to 2N3819, MPFI02, |further Increased Postal Charges
2N5459. 1-24 716 cach; |to our Customers and enable ua NPN SILICON PLANAR

each; 50-99,

gether with your remittance,
direct to our Warehouse and
Despatch Department, postal

NOVEMBER 1970

KING OF THE PAKKS

AF 117 tr s. Large address: BI-PAK SEMICON-
can 4 lead type. Leads DUCT ORS, Despatch Dept.,
cut short but still usable. PHOTO TRANS. Foganec:“xd° Vc”kARE 'I“:flﬂ'rfr P'Agm:
realvalueac 1S for 100+ | OCP7I Type. 816 |order: Minirmam order 10/ | Leads. .

SILICON HIGH VOLTAGE

RECTIFIERS
3-K.V. (3000 P.L.V.) Stud

h Fl
¥ Y'“' I 6/' each

www americanradiohistorv com

GIRO No. 388-7006
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DENCO (CLACTON) LIMITED
355-7-9 OLD ROAD, CLACTON-ON-SEA, ESSEX

Our components are chosen by Technical Authors and Constructors throughout
the World for their performance and reliability, every coil being inspected twice
pius a final test and near spot-on alignment as a final check.

Our General Catalogue showing full product range ... ... 2s. 6d.
DTB4 Transistor & Valve circuitry for D.P. Coils ... 2s. 6d.
DTB9 Valve Type Coil Pack Application circuitry ... ... 2s. 6d.
MD.1 Decoder Circuitry for Stereo Reception ... 4s. 0d.

All post paid, but please enclose S.A.E. with all other requests in the interests of
retaining lowest possible prices to actual consumers.

THE MODERN BOOK CO

MAKING TRANSISTOR RADIOS
A Beginner’'s Guide
by R. H. Warring
21/-. Postage 1/-

Audio Circuit Design Semiconductor Devices

by Motorola. 12/6 Postage 1/- A Mullard minibook. 7/6 Postage 9d.
110 Semiconductor Projects for the Home Hi-Fi in the Home

Constructor by R. M. Marston. 18/- Postage 1/- by John Crabbe. 40/- Postage 2/-
Solid State Hobby Circuits Manual Beginner’'s Guide to Transistors

by R.C.A. 23/3 Postage 1/- by J. A. Reddihough. 15/- Postage 1/-
Transistor Ignition Systems Handbook Colour Television

by Brice Ward. 22/6 Postage 1/- Mullard Publication. 17/6 Postage 1/-
Electronic Organ Handbook Transistor Manua!

by H. Emerson Anderson. 35/- Postage 1/6 by General Electric Company. 21/- Postage 1/6
PAL-D Colour Recelver Questions & Answers Electronic Counting

by K. J. Bohiman. 13/6 Postage 1/- Mullard publication. 27/6 Postage 1/-

VHF-UHF Manual Practical Integrated Circuits
by G. R. Jessop. 21/- Postage 2/- by A. J. McEvoy. 18/- Postage 1/-

We have the Finest Selection of English and American Radio Books in the Country

19-21 PRAED STREET (Dept RC) LONDON W2
Telephone PADdington 4185
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JACKSON BROTHERS
WAVEMASTER

VARIABLE CAPACITORS

‘Wavemaster' variable capacitors have brass vanes and a single ceramic
end plate. All have 0.248" spindies, extended both ends for ganging
by means of our ULniversal Couplings. All are designed tor 5.w.
working and for one hole fixing.

émm spindles to order if required. Various capacitances. Largest vane
packs 300 pF 0.017 air gap, 50 pF 0.64 air gap.

TYPE 92 S.W. Tuning Law

TYPES SLC AW o

Type 87 S.L.C. Law Type 95 S.L.C. Law

Plain bearings, Ball bearings, Modified S.L.C. Law
3" fixing bush. 15" dia. fixing bush. (S.W. Tuning)
Front area Front area Plain bearings,

Type 92

14" w. x 17 h. 1§ w.x 1§ h. 3" dia. fixing bush.

Front area
1437 w. x 1§"” h,

JACKSON BROTHERS (London) LTD.

Kingsway, Waddon, Croydon, CR9 4DG Phone: {01-688) 2754.5
U.S. Office: M. Swedgal, 258 Broadway, New York N.Y. 10007

RSGB BOOKS FOR YOU

AMATEUR RADIO TECHNIQUES
By Pat Hawker, G3VA
Third edition just published. Revised and enlarged. Now
contains 208 pages and nearly 500 diagrams.
22s post paid

A GUIDE TO AMATEUR RADIO
By Pat Hawker, G3VA

Fourteenth edition. 100 pages.

The new edition of this indispensable aid to all who
want to know more about amateur radio. Designed to
assist the newcomer to this unique hobby.

Revised and expanded. 8s 10d post paid

RADIO COMMUNICATION HANDBOOK

832 pages of everything in the science of radio com-
munication. The Handbook's U.K. origin ensures easy
availability of components. Complete coverage of the
tecknical and constructional fields. A superb hard bound
volume. 69s post paid

These are three of a complete range ol technical
publications, log books and maps, all obtainable from:

RADIO SOCIETY of GREAT BRITAIN
35 DOUGHTY STREET, LONDON, WCIN 2AE

NOVEMBER 1970

Morvi R FAST EASY
WAY TO LEARN BASIGC
RADIO & ELECTRONICS

Build as you learn with the exciting new
TECHNATRON Outfit! No mathematics.
No soldering—hut you learn the practical way.

Now you can learn basic Radio and Electronics at home — the
tast, modern way. You can give yourself the essential techmwal
*know-how’ sooner than you would have thought possible — read
circuits. assemble standard components, experiment, build

and enjoy every moment of it, BIE T.'s Simplified Study Method

and tne
the mystery
interesting.

out of

remarkable new TECHNATRON
the subject —

Selt-Build Outht take

make learning casy and

Even if you don't know the first thing about Radio now,
you'll build your own Radio set within a month or so!

o 0@ and what’s more.
YOU'LI. UNDERSTAND
EXACTLY WHAT YOU ARE
DOING. The Technatron Out-
fit contains everything Yyou
need. from tools to transistors
. even a versatile Multi-
meter which we teach you how
to use. You need only a little
of your spare time. the cost is
surprisingly low and the fee
may be paid by convenient
monthly instalments. You can
use the equipment again and
again — and it remains your
OWN Property.

You LEARN - but it’s as
fascinating as a hobby.

Among many other interesting
experiments. the Radio set you
build — and it's a good one —
is really a bonus. This is first
and last a teaching Course, but
the training is as rewarding and
interesting as any hobby. It
could be the springboard for a

A l4-year-old could under-
stand and benefit from this
Course — but it teaches the
real thing. Bite-size lessons —
wonderfully clear and easy to
understand, practical projects
from a burglar-alarm to a
sophisticated Radio set
here's your chance to master
basic Radio and Electronics
even if you think you're a
‘non-technical’ type. And, if
you want to carry on to more
advanced work, B.LE.T. has a
tine range of Courses up to
City and Guilds standards.

New Specialist Bookle®

If you wish to maks a career
in Electronics. send for your
FREE copy of 'OPPORTUNI-
TIES IN TELECOMMUNICA-
TIONS/TV AND RADIO".
This brand new booklet —
just out tells you all about
TECHNATRON and B.I.LE.T.'s
full range of courses.

career in Radio and Electronics e
or provide a great new, spare- e, R i
time interest. g o Pmrﬂ#lh 5

BIEY

#

3

s

'

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

Dept. 370B, ALDERMASTON COURT
READING, RG7 4PF

ENSURE YOUR COPY BY POSTING COUPON NOW!

I Please send books and full information — free and without |
obligation.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

| |
| |
| |
| |
| |
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REVERBERATION UNIT KIT

A new, all silicon version of our self-contained, 6 transistor,
reverberation chamber to which microphones, instruments,
tuners or tape recorders may be connected for added dimen-
sional effect. The output is suitable for most amplifiers and
the unit is especially suitable for use with electronic organs.
A ready-built spring and transducer assembly is used. (58/11
if bought separately).

Complete easy-to-build kit, with constructional notes and
circuits: £7.10.0. Pre-drilled and printed case 34/- extra.
All parts available separately. Send 1/- for circuit and con-
struction details.

WAH-WAH PEDAL KIT

SELECTIVE AMPLIFIER MODULE. The basis of the Wah-Wah
pedal. Kit contains all the components to build a 2-transistor
circuit module, also the sockets, control, etc., required for the
constructor to assemble his own design. 35/-.
Assembled and tested module 42/6.
FOOT VOLUME CONTROL PEDAL. Foot pedal unit in very
strong fawn plastic. Fitted with output lead and plug for con-
nection to guitar amplifier. May be used for volume contro! or
converted to Wah-Wah by adding the module.
Pedal unit now only £5.2.6.
Complete kit for Wah-Wah pedal now only £6.10.0.

All post free.

TRANSISTORS & DIODES
IN4061 4/6 10+ 3/-
2N3702 4/6 10+ 3/-
2N 706 3/- 10+ 2/-
GET 114 2/6 10+ 1/8
GET 873P 2/6 10+ 1/8
oCc77 2/3

C.1000
MINI-MULTIMETER
Handy pocket Multi Tester.
Ranges: 10, 50, 250, 1000
volts A.C. & D.C.; 0-1mA,

0-100mA; K ohms.

1N2071 subMin. Dicdt /¢ Complete’ with Battery and
600v P.I.V. 750mA 3/ Test Prods.

) OUR PRICE 45/-
BY Diode
1000 P.LV. 1A 3/9 P&P1/6

Send 2/6 for our catalogue of components, testmeters, musical
electronics and more details of the above items.
Callers welcome.

WILSIC ELECTRONICS LIMITED
6 COPLEY ROAD, DONCASTER, YORKSHIRE

SHORT WAVE
MAGAZINE

The journal for the Radio Amateur, established
in 1937 and now circulating in all English-
speaking countries. In the last 25 years it has
become the most widely-read radio amateur
magazine in the U.K. Includes regular SWL
feature and much operating news covering all
bands HF/VHF. Also articles on theory, design
and construction of amateur-band equipment.
At least 64 pages every month. Price 4s, by
order through any newsagent (subscription
45s_ vear of 12 issues, post free).

*x % *
Our Publications Dept. also offers a wide range

of books of radio amateur and SWL interest,
including the International DX Call Book

(58s. 3d_), ARRL Handbook (555').
World Radio/TV Handbook (43s. 6d.), bX

Zone Map (14s. 9d.), latest editions, post
free, from stock — and many others, as listed
in any issue of Short Wave Magazine.

SHORT WAVE MAGAZINE, Ltd.
55, Victoria Street,
London, S.W.1.

(Tel: 01-222 5341/2)

A NEW BOOK

LOW GOST
PROPORTIONAL

120 pages. Size 8} x 53in.
The theory and practice of simple pro-
portional control systems for models, plus:

@ Over a dozen special circuits.
@ Theoretical diagrams.

® Component lists.
L

Full-size and twice-size practical
diagrams.

Full-size and twice-size Printed Circuit
designs.

Clear description of operation of each.

@ Practical application gen.

Build yourself ——
@® Transmitter
@ Pulsers
® Coders
® De-coders
® Switchers

Plus a wealth of ancillary electro-mechanical
items

A really practical book on the updating of single

channel control systems to proportional, from the

simple rudder-only, to full dual proportional, plus .
engine control.

ALL THIS GEN FOR ONLY

21/-

Plus 1/- post and packing

ON SALE NOW at all leading model
shops or direct from:-

RADIO MODELLER, BOOK SALES,
64 Wellington Road, Hampton Hill, Middx.

IMMEDIATE DELIVERY
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LIMITED

—

FULLY TESTED AND MARKED ICLEARANCE LINES NEW TESTED & GUARANTEED PAKS
AC107 3/- 0C140 3/6 B2 Photo Cells, Sun Batterles. ]0/_
28%’ ;;: OCi70 4/6 § DON'T MISS THIS LAST CHANCE - -3 0 .5V, .5 to 2mA.

AC128 2/6 8854‘; ;;f ONLY A FEW LEFT. B77 2 ADI61-ADI62  NPN/PNP 10/-
AC176 5/= 0C201 §/= UHF/YHF T.V. TUNER UNITS. Trans. Comp. output.  Palr
ACY17 3/~ 2G301 2/6 | TU-2. Containing 2 AF186's & 2 AF178’s § 'Bg| 1) Reed Switches. Mixed types
AF139 776 26303 2/6 Price 10/- P & P 2/6 each Unit, hree and smai 10/-
AF186 10/- IN711 10/~ | TU.3. Containing 2 AF186’s & 2 AF178’s =
AF239 7/6 2N1302-3 4/- Plus Waveband Slider Switch. B89 2 SSP5 Light Sensitive Cells. '|°/_
BC154 5/- 2N1304-5 §/- A P;ice 12/6 P & P 2/6 each Unit. Light res. 400(). Dark 1Mg.
BCI171 2N1306-7 6/- the units have many other components, e.g.
= BC107 2/6 2N1308-9 7;_ Capacitors, Resistors, Coils and tuning con- B9 8 E'S(TlEsJu/ils‘toPgE“G'%“é‘? 14/.
BC172 2N3BI19FET 9/~ § censors. etc. Although these are manufacturers’ - q . g 9
= BC108 2/6 Power rejects they are not beyond repair as has been ] B92 4 NPN Sil. Trans. A06=BSX20, 10/~
BF274 = Seggster P L TUNER URITS ARE SUPPLIED WIT e 300 iz, 260 mW.
BF274 3/- 0C20 10/~ ALL LIED H B93 ACY17-2] PNP Germ. &
g;;gg #z 88%?) g;- CONNECTION DATA. 5 GET113 Trans. equivalent to 10/
BSY26  2/6 0C26 5/~ | COLOUR T.v. LINE OUTPUT TRANSFORMERS | B98 10 XB!12 & XBI02 equiv. to 10/.
BSY27 2/6 OCa28 6/— [ Designed to give 25KV when used with PL509 Ag“- Af'u‘i C81/2,
BSY28 2/6 0OC35 5/~ § & PY500 valves. As removed from colour OC71/2, NKT271, etc.
BSY29 2/6 0C36 7/6 | receivers at the factory. B99 200 Mixed Capacitors. P&P 2/6. ]o/.
%Sg:ISA %42 ADI490 26/_ ONLY £1 each. Post & Packing 4/6. Approx. qty., weight counted.
AUYI 5/~ Mixed Resi:
0C44 276 2N3055  12/6 SPECIAL LINE H4 ixed Resistors. P&P 2/-. 10/-
0OC45 2/6 25034 sf- 1 AMP Bridge Rectifiers — 1" Square. 250 Approx. qty., weight counted. /
ocroai y: Eli&i‘e; 2/ 100 PIV — 5/- 400 PIV ~ 6/6 800 PIV-8/- 7 40 Wi,ewo",,nd ,.,,i:“,s,,‘ Mixed 'IO/-
0C73 376 OA95 2/- 1970 MULLARD DATA BOOKS il FEoerp
ccel 2/6 OA79 1/9 f Data and equivalents on semiconductors, valves | HE 4 BY127 Sil. Recs. 1000 PIV, 10/.
88?;? %;: ?NA98|I4 Hz & tubes. PRICE 4/- P & P 6d. 1 amp. Plastic.
—— | 1.c. PANELS — FEW ONLY - 50/- eacw. | H® 2 OCP7] Light sensitive photo- 1Q/.
Each panel contains:~ 16-Dual 2 |/P NOR it :
' Packs of your own choice | gates MC714G, 1-Dual 3 /P NOR gate
5 up to the value of 10/-§ MC715G. 1-).K. flip flop MC723G, 29-BSY95A
with orders over £4. or 2595A & 1 VA405A transistors. Return of the unbeatable P.1 Pak.
Now greater value than ever.
OUR VERY POPULAR 6d. TRANSISTORS. Full of short lead semiconductors and electronic
FULLY TESTED & GUARANTEED. components, approx. 170, We guarantee ot

TYPE_“'A"" PNP Silicon alloy, metal TO-5 con, 25300 type, direct replacement for the !I-er‘::siigure;.lp ;and u;Nt'y and :y host of

0C200/203 range. diodes and rectifiers. Mounted on printed

TYPE *‘B’* PNP Silicon, plastic encapsulation, low voltage but good gain, these are of circuit panels. identification chart supplied to

the 2N3702/3 and 2N4059/62 range. give some information on the transistors.

TYPE ‘D' NPN Silicon planar, plastic TO 18 case. Audio preamplifi r 500 mW output A

stage, of the BC113 /475 range. case. Audio preamplifier PUPU | .1 PLEASE ASK FOR PAK P.) ONLY 10/

TYPE “'E" PNP Germanium AF or RF ~ please state on order. Fully marked and tested.

ey MAKE A REY. COUNTER for your Car. The
I e RCN AN KEDEONTESTEDELARS *‘TACHO BLOCK'. This encapsulated block will

880 g Dual J;ﬁs's-lM?tc{'édsolp 10/- turn any 0-ImA meter into a perfectly linear
B LAt and accurate rev. counter for  20/. each
B83 2((QTrans. Makers rejects. NPN/ 10,-
PNP. Sil. & Germ. /- fJany ar.

B84 1(QQSilicon Doides DO-7 loais 10/_

equiv. _to OA200. OA FREE CATALOGUE AND LISTS for:-
B86 £ Sil. Diodes sub. min. IN9T4 ]0/_

&' IN916 cypes. ZENER DIODES
888 50T s, Sesio, T 10/- | TRANSISTORS, RECTIFIERS
B 16 s i e FULL PRE-PAK LISTS
10 {ixed voltagers. 2% 10/- | & SUBSTITUTION CHART

Hé 40 250mW. Zener Diodes ]0/_
DO-7 min. Glass Type. MINIMUM ORDER 10/-, CASH WITH
HI0 28 Mixed voles 14 watt Zeners. 10 /. | ORDER PLEASE. Add 1/- post and packing

Top Hat type. per order., OVERSEAS ADD EXTRA FOR
HI11 30 Mat series “‘Alioy” PNP 10/- | POSTAGE.
Transistors.
HIS Top Hat Silicon Rectifiers. -
30 7B A Mixed votes 10/ P.O. RELAYS 8 FOR

H16 Experimenters’ Pak of Inte- - . q
8 grated Circuits. Data suppd. 10/ Various Contacts and Coil

: P Resistances. No individual /_
BY126/7 Recti- A
H20 20 fiers. l/A. 'Kﬁiasc"'fé’"l .03%%. 'IO/- selection. Post & Packing 5/- 20

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS

BIPRE-PARK LIRS 0 Wi onses essex
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HOME Rﬂ@lo (Components) LTD., Dept. RC, 234-240 London Road, Mitcham CR4 3MD. Telephone : 01-648 8422

WAY OUT-
of the

component finding
maze.......

It may be fun finding your way out of the
maze at Hampton Court, but it's not so funny
trying to locate and obtain just the com-
ponents you need for a particular job. In
fact, the number of problems and frustra-
tions you can meet is quite a-maze-ing !
There is an easy way out however. Simply
get a copy of the Home Radio Catalogue and
order whatever you need from the comfort
of your easy chair. This famous radio and
electronic constructor’s “Bible” lists over
8,000 items, more than 1,500 of them
illustrated. At only 12/6d (8/6d plus 4/- post
and packing) it's a gift — especially as each
copy contains six vouchers, each worth 1/-
when used as directed.

Once you have your Home Radio Catalogue
you can make life even easier for yourself
by joining our Credit Account Service. Then
you can order by telephone any time of day
or night, Sundays included! No need to
bother with postal orders, cheques,
registering envelopes every time you order.
We send prepaid envelopes and you make
only one payment each month. So simple!
Write for details or telephone 01-648 8422,

YOUR FIRST STEP out of the
maze - Post the Goupon with
your cheque or P. 0. for 12/6

The price ot 12/6d applies only to catalogues
purchased by customers residing in the U.K.

5 N N N N ¥y 3 |
Please write your Name and Addiess in block capitals

HOME RADIO (Components) Ltd., Dept RC,
234-240 London Road, Mitcham, Surrey CR4 3HD
LB ___§ B N _§N B ¥ N F ]
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Opinions expressed by contributors are
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THE ‘TRIl-add’

by

TUNER UNIT

F. G. RAYER, Assoc.l.E.R.E.

This article, which concludes the series describing the ‘Tri-add’ set of

equipment, deals with the superhet tuner. This tuner is intended for

operation with the ‘Tri-add’ main amplifier and, since it employs plug-in

coils, may be constructed to cover a single broadcast band or the complete
range from 150kHz to 31MHz

HIS SUPERHET TUNER IS PRIMARILY INTENDED FOR
Tuse with the ‘Tri-add’ main amplifier, which was

described in the first article of this series. It is
plugged directly into the amplifier, from which it
also draws current, whereupon loudspeaker reception
of a considerable number of stations is possible.

The tuner is easy to construct, and employs minia-
ture plug-in coils. This has the advantage of avoid-
ing a bandswitch, with its numerous connections,
and also allows the user to choose just those bands
which are required. In some cases only medium wave
coverage will be wanted, for the reception of the
usual B.B.C. and other programmes. If so, only
the medium wave coils need be obtained. Other
users may want to tune short wave bands as well.
Again, for some listeners the long wave band is of
attraction, while other listeners may not wish to
cover this band.

The tuner is constructed on a deep chassis, with
all items except the valves, i.f. transformers, and coils
underneath. No high tension circuits or other circuits
where voltage is present appear above the chassis.

THE

TRI add

SERIES

206

This is a safe and convenient arrangement, with
easy access to the coils.

If the tuner is fitted in a cabinet, this will require
a lift-up lid, unless reception is to be on one band
only (probably medium wave). It will be noted that
the panel dimensions can readily be changed to suit -
an existing case.

With the form of censtruction shown, the case is
rather an unnecessary item. There is no wiring
whatever above the chassis.

CIRCUIT

Fig. 1 gives the circuit, which employs two valves
and a semiconductor diode D1 for detection and
automatic gain control. V1 is the frequency changer,
operating in conjunction with aerial coil L1 and
oscillator coil L2. VCI/VC2 is the ganged tuning

N pe L e SRR 4
Front view of the tuner. The two-speed slow
motion dial imparts a smart appearance

THE RADIO CONSTRUCTOR
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150V (I70V) HT+

l I . =
\ 7 o0t ::Rﬁ
vi Rg
ECHB8I
C
ne o
19 |
AF.
output
8 L
9 R73:
% HT-
& i < & >
] ] J 6-3V

1 .

Fig. 1. The circuit of the radio tuner. C5 is the padding capacitor
for the medium wave range, the padding for other ranges being
discussed in the text

Resistors
(All 10%,)
R1 IMQ 1 watt
R2 22kQ 3 watt
R3 22kQ 4 watt
R4 47kQ § watt
RS 33kQ 4 watt
R6 270k § watt
R7 2.2MQ | watt
RS 22kQ + watt
Capacitors
Cl 200pF silver-mica
C2 0.01uF paper of plastic foil, 350V
wkg.
C3 50pF silver-mica
C4 18pF silver-mica
*C5 350pF silver-mica, 2¢
Cé6 200pF silver-mica
C7 0.05uF paper or plastic foil, 150V
wkg.
C8 0.1 F paper or plastic foil, 350V wkg.
C9 0.01pF paper or plastic foil, 350V
wkg.
C10 100pF silver-mica
Cl11  0.01uF paper or plastic foil, 150V

wkg.

*See text for padding capacitor values for
Ranges 1, 3,4 and S.
VCl1,2365 + 365pF 2-gang variable, Type

vQa3

02 (Jackson Bros.)
50pF variable, Type C804 (Jackson
Bros.)

Inductors

Aerial coil, ranges as required, Minia-

ture Dual-Purpose (Valve) Blue
(Denco)
12 Oscillator coil, ranges as required,
Miniature Dual-Purpose (Valve) Red
(Denco)
IFT1 465kHz i.f. transformer Type IFT11
(Denco)
IFT2 465kHz i.f. transformer Type IFTil1
(Denco)
Valves
Vi ECHS1
V2 6BA6
Diode
D1 OAS81
Drive
Slow Motion Dial Type SMD2/BK
(black knob) or SMD2/WH (white
knob) (Electroniques)
Valveholders
1 B9A skirted valveholder with screen-
ing can (for V1)
1 B7G skirted valveholder with screen-
ing can (for V2)
2 BOA valveholders (for L1 and L2)

Chassis, Panel

‘Universal Chassis’ 6 x 6 x 3in., Cat.
No. CUS52 (Home Radio)
Panel 64 x Siin., or as required

Miscellaneous

1 knob

S-way tagstrip, centre tag earthed
Aerial socket and plug

Screened wire, solder tags, etc.

NOVEMBER 1970
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g

6x6x3

i
4’
?

i ° IFTy

12" L

1 ; @ Lo Red coil

2/4

! @ - L) Blue coil
- ||/2, -

Panel

e )
Dial

Fig. 2. Components and dimensions above the chassis. Note that
there are no exposed circuit connection points. V1 and V2 have
screening cans

capacitor. C4 takes the place of an oscillator circuit
trimmer, and VC3 is a panel mounted aerial trim-
mer. This is a simple and eflective arrangement
which allows best results to be obtained with any
aerial and pair of coils.

V2 is the i.f. amplifier. A negative potential de-
veloped across R6 by rectification of signals by DI
is applied to both stages for a.g.c. purposes.

Audio signals are taken from CI1 to a screened
lead which 1s plugged into the ‘Tri-add’ amplifier.
The latter has an audio gain control.

The tuner and amplifier together will be found
to give very good reception of a large number of
transmissions.
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Brief notes on the bands which may be covered
will be of aid when deciding which coils to obtain.

The coils are used in pairs, a ‘Blue’ coill beimng
inserted in the LI (aerial) position, and a ‘Red’ coil
in the L2 (oscillator) position. One pair of coils is
thus required for each waveband. All coils are in
the Denco Miniature Dual-Purpose (Valve) series
which plug into B9A valveholders.

Coils for five bands are available. as follows:

Range 1. 2,000-750 metres, or 150-400kHz. This
is the usual long wave band.

Range 2. 580-194 metres, or 515-1.545kHz. This
is the normal medium wave band, and would be
chosen for general reception of B.B.C. and other
broadcast transmissions.

Range 3. 180-57 metres, or 1.67-5.3MHz. This
band is particularly useful for 160 and 80 metre
amateur bands  (actually 1.8-2.0MHz, and
3.5-3.8MHz). These frequencies are usually most
active at week-ends.

Range 4. 60-20 metres, ar 5-15 MHz. Many short
wave transmissions fall in this band, which is prob-
ably most suitable for general short wave reception.
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Range 5. 28-9.5 metres, or 10.5-31.5MHz. These
high frequency signals are capable of very long
distance results, depending on the time of day and
other factors.

PADDING CAPACITORS

To ensure correct tracking between aerial and
oscillator tuning, a padding capacitor is connected
between the tuned winding of L2 and chassis on all
ranges except Range 5. In Fig. 1 the padding
capacitor is C5 and its value is 350pF. It is connected
to pin 2 of the valveholder into which the coil is
inserted, and is intended for Range 2 (medium
waves). Fig. 1 does not show the padding capacitors
for the other ranges, and these may be wired into
circuit as required. There is, of course, no necessity
to fit the padding capacitor for any range that will
not be used.

If medium wave reception only is required there
is, then, no purpose in adding other padding capa-
citors. But if other ranges are to be used as well,
the oscillator coil holder must be wired to suit.

For Range 3, connect a 1,100pF capacitor be-
tween pin 3 and chassis. 1f a 1,100pF component is

THE

TRIadd’
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not available it may be made up of a 1,000pF and
a 100pF capacitor in parallel. For Range 4 the
padding capacitor is 3,000pF, and is connected
between pin 4 and chassis. For Range 5 no padding
capacitor is required, and pin 6 is wired directly to
the adjacent chassis tag. If Range 1 (long waves)
is to be included the padding capacitor is 110pF, and
it connects between pin 5 and chassis; also, join pins
1 and 7 of the holder with a short lead.

It will be noted that the various padding capacitors
are connected to different pins of the coil holder.
This is because the ‘Red’ coils are so designed that
the correct padding capacitor is automatically
brought into circuit when any coil is plugged in. All
padding capacitors should be silver-mica with a
tolerance of 29, or better.

Qutput HT+

Acrial socket

Bal! drive for

VvCy/VCy

Fig. 3. The wiring and components below the chassis. The azl.
output and supply leads may be taken through suitable holes in
the rear apron of the chassis

mc ~chassis conmection
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CHASSIS PREPARATION

Fig. 2 shows the top of the chassis, with dimen-
sions. With a Home Radio ‘Universal Chassis’, the
sides can be left off until wiring is completed, and
makes assembly and soldering easier.

The holes for V1 valveholder and the coil holders
are best made with a }in. diameter chassis cutter. A
4in. chassis cutter may be used for V2 valveholder.

The 2-gang tuning capacitor occupies the position
shown in Fig. 3, under the chassis. It is secured by
two 4BA bolts, washers being added so that the
capacitor is about }in. clear of the chassis. To locate
the drive correctly, place the capacitor with its
spindle against the front runner, not forgetting to
include the washers which will be present later. Mark
the position: of the capacitor spindle. Remove the
front runner and drill a small pilot hole. Also drill
this small hole through the panel. Take the paper
template supplied with the drive and align it with
the pilot hole. The panel and chassis can then be
drilled for the drive and dial. Exact instructions for
fitting are given with the drive.

The drive mechanism and capacitor can then be
fitted, and also the small aerial trimmer VC3.

POINTS ON WIRING

All connections are shown in Fig. 3, with the pad-
ding capacitor, C5, for Range 2. Even if the tuner
is to be used on all bands, it can first be tested on
this band, and the other padding capacitors added
later.

‘MC’ indicates solder tags bolted to the chassis.
Run the heater, h.t. and a.g.c. wiring against the
chassis. Leads to VC1, VC2, Cl, C3, C6, V1 tag 6,
V2 tag 5, and other circuit points where r.f. is
present are kept a little clear of the chassis.

The diode D1 and several other items are
assembled on the 5-way tagstrip. All components
are positioned approximately as in Fig. 3.

Prepare a coaxial or screened lead with jack plug
to fit the ‘Tri-add’ main amplifier. Solder the inner
conductor to the tag supporting C11 (see Fig. 3) and
the outer braiding to the adjacent ‘MC’ tag.

Also make up a 3-core flexible power cord, using
red wire for high tension positive, blue for 6.3 volt,
and black for the common chassis return. Connect

smrrave

Underneath the chassis of the tuner
210

this as in Fig. 3 and add a multi-way plug to fit the
power outlet socket of the amplifier.

TEST VOLTAGES

The voltages given in Fig. 1 were taken with a
10,0002 per volt meter. The lower voltage readings

- are with no signal tuned in. With a signal tuned in,

the a.g.c. circuit reduces anode and screen-grid
current, so that the voltages rise. Typical voltages
under strong signal conditions are shown in brackets.
Exact voltages depend on resistor and other values,
but will generally be similar to those in Fig. 1.

A meter set to read about 20mA full-scale may
be temporarily inserted in the h.t. positive connec-
tion, and used as a tuning indicator when aligning
the i.f. transformers and coils. Adjustments will then
be directed towards obtaining the lowest meter
reading. This corresponds to maximum a.g.c. voltage,
and thus optimum trimming condition.

From D 1
and Rg

Ma L St _ AF output

Az

Fig. 4. Modified output circuit incorporating a
volume control

LF. ALIGNMENT

Should a signal generator be available, the i.f.
circuits can be aligned with its aid in the usual way,
as also may the aerial and oscillator circuits.

Satisfactory alignment is, however, readily possible
without a signal generator, as the if. transformers
are already approximately set up when purchased.
Use a properly shaped and completely insulated tool
which fits the i.f. transformer cores.

Fit the Range 2 coils and tune in a strong B.B.C.
transmission. H.T. current, as shown by the meter
placed in circuit, will fall. Tune for minimum current.
Then carefully rotate the cores of the i.f. trans-
formers to obtain the lowest possible current reading.
Each of the four cores should be found to have quite
a sharp tuning peak. These adjustments are actually
carried out to obtain the highest a.g.c. voltage. Once
the i.f. transformer cores have been dealt with, they
are left and need no further adjustment.

AERIAL AND OSCILLATOR

The coils are packed with the brass threaded rods
screwed in, and these should first be unscrewed so
that about in. projects at the top.

Range 2 may be dealt with first. Tune in a
transmission near the high frequency end of the band
(VC1/VC2 nearly open) and rotate the control knob
of VC3 for best results. Now tune to a station
received near the low frequency end of the band
(VC1/VC2 nearly closed) and adjust the core of L1
for best results. Repeat these procedures several
times.

If frequency coverage is unsuitable, especially near
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the low frequency end of the band, adjust the core
of L2 to correct this, and re-adjust the core of L1
for maximum efficiency.

VC3 should have quite a sharp tuning peak, giving
best reception throughout the whole band. This peak
should ror be obtained with VC3 either fully open,
or fully closed. Provided VC3 can be tuned for a
peak between the fully open and fully closed condi-
tions, no loss of efficiency can arise due to mis-
alignment. However, proper adjustment of the cores
will reduce the need for frequent operation of VC3
when tuning across a band. After they have been
correctly positioned, the cores can be locked with
6BA nuts,

Treat the other ranges one by one, in the same
way. VC3 will be found useful to peak up signals
on the short wave bands. Changes to the aerial also
influence the setting of VC3.

The dial may be marked with frequencies, from
known transmissions or with the aid of a signal

generator.

ALTERNATIVE USE

Though the tuner plugs directly into the ‘Tri-add’
amplifier, it will be appreciated that it could be used
with other a.c. mains amplifiers.

The tuner should nor be used with an a.c./d.c.
amplifier, or with any equipment which does not
have a transformer to isolate the chassis and other
circuits from the mains.

A supply of about 10-15mA at 150-200 volts
should be available for h.t. and 0.6A at 6.3 volts for
the heaters.

Should an audio gain control be required on the
tuner, place VC3 near LI, and fit a 1IMQ potentio-
meter to the left in Fig. 3, to give a balanced panel
layout. Connect the potentiometer into circuit after
R8, and connect Cl1 to the potentiometer slider.
The circuit required is given in Fig. 4.

MARCONI COLOUR CAMERA

The first customer for the revolutionary automatic
colour television camera recently anmounced by
Marconi is the BBC.

Subject to a successful outcome of field trials, the
Corporation has expressed its intention to buy Mark
VIII cameras for a new mobile unit for television news
outside broadcast work.

The small size and weight of the Mark VIII and
its camera cable are obviously attractive for this
sort of application and the vehicle is planned to
accommodate two of the cameras with associated
vision mixing and sound pick-up equipment. A
separate radio link vehicle will relay the signals
back to base.

Many unique features make the Mark VIII the most
advanced studio or outside broadcast television
camera in the world. A specialised miniature com-
puter built into the camera channel ensures that the
picture quality will be set up and maintained at a
higher standard than ever before possible, completely
automatically, while the compactness and light
weight of the camera will dramatically simplify the
mounting of outside broadcasts from remote or
difficult locations. The Mark VIII is capable of
producing quality colour pictures in remarkably low
light levels.
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REMEMBER,
REMEMBER

T IS DURING THIS MONTH THAT WE ARE PLAINTIVELY
Iasked by multitudinous smail boys, rattling coins

in tins to “remember, remember”. Hopefully stand-
ing alongside an effigy outrageously imagined to be a
likeness of you-know-who, they quizzically appraise
each passer-by. Being the kind guys we are, a coin
is dropped into the proffered tin, we feel all generous
like and probably remember our youthful forays in
search of an easy fleece - a golden one we hoped!

Many years ago now, a consortium of three finan-
ciers, each around twelve years old, returned from
such a venture — the writer being one third of the
triumvirate. All three then proceeded to engage in
the unprincipled skulduggery of misappropriating
the collected shekels into the ‘wireless’ components
fund! After all, the financial steady state of the junk-
box was better than that of the momentary big bang!

Our bucket shop was in reality a small shed at the
bottom of the garden. Within this wooden structure,
which had served in turn as a castle, pirate ship,
bandits hideout, ranch and even as an airship, we
had amassed two shakily built l-valve medium wave
receivers. These, together with a varied selection of
components, guilefully scrounged from our respective
fathers and various uncles who had, it seems, once
been engaged in the build-it-yourself boom of the
1920’s, represented our most prized possessions.
Originally a potting shed, it had long since become a
plotting shed! -

Our near blackmail of unsuspecting adults, although
ostensibly connected with the annually celebrated
seasonal plot was in fact intended for another
purpose — the replenishment of our much depleted
coffers — which would eventually result in the pur-
chase of badly needed components.

We had set ourselves the herculean task of con-
structing a 3-valve receiver and our dark machina-
tions had led us into devious ways of raising th
wherewithal! .

The coveted ‘wireless’ parts we desired were a
Telsen coil and a Burndept dial. We also needed a
new 2-volt accumulator — we could hardly continue
surreptitiously swopping ours with that of an un-
suspecting household — at any moment that plot might
be thwarted!

Did we succeed? Not entirely, but then hope
springs eternal in all of us I suppose. At least we did
raise sufficient capital to purchase the coil. The dial
and accumulator came into our possession later, the
last mentioned being a gift from a sympathetic but
long suffering uncle. It seems he too had once been
guying and devoted the swag to the purchase of a
wheel — not a catherine but a bicycle wheel !

In the next few weeks another fund raising activity
would loom on the horizon — a Christmas carol party
— I recall that we already had nefarious plans to
divert the collection from Yuletide uses. We meta-
phorically rubbed our sticky palms together in
Scrooge-iike anticipation of the wealth that would,
we hoped, come cascading into our pecunious tin —
but you will be regaled with that saga next month! Wl

211

wwWwW americanradiohistorv com


www.americanradiohistory.com

NEWS . . .

AND .

50MHz COUNTER
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Dawe Instruments (a member of the Simms Group of Companies)
are selling a new S50MHz Counter, Type 3022B. At £185, this instru-
ment sets a new price-performance standard for a low cost instrzment.

The Type 3022B has four functions — Frequency, Period, Count
and Time and gives full four-digit indication from zero to SO0MHz
with an input sensitivity of 250mYV. Features included and not normally
found on this class of counter are a.c./d.c. input selection and control
over trigger level.

Internally the Type 3022B is constructed from plug-in replaceable
printed circuit boards and all the components are accessible for ease
of servicing.

The high performance of the Type 3022B is achieved using high
speed t.t.I. microcircuits together with a field effect transistor input and
tunnel diode trigger circuitry. All functions are selected by push
buttons. The compactness of the instrument and its simple elegant
layout ensures extensive use in the laboratory or in the field.

Dawe Instruments have recently published a handbook, “Ultrasonic
Cleaning Techniques”.

The use of ultrasonic cleaning in production and maintenance
throughout Industry has expanded rapidly in the past few years. Dawe,
leaders in the field, felt that it should make available a general guide to
possibilities of the technique.

Written by D. Tadgell-Foster, Director and General Manager of the
Company, the handbook sets out in simple terms the theory of the
technique, the equipments available and many examples of the appli-
cations. The handbook, free on request, is not intended to be exhaustive
but is a guide for production and maintenance engineers and explains
the technique which amongst its unique features has a real basis of
cost effectiveness.

The address of Dawe Instruments is Concord Road, Western
Avenune, London, W.3.

VOTED A SUCCESS

A new and highly successful con-
tributer 10 BBC 1elevision coverage
of the General Election was an
electronic printer called ANCHOR
- Alpha Numeric CHaracter Gen-
eratOR. It gave full voting details
of each constituency on the screen
just one and a half seconds after
the returning officer completed his
announcernent.

Eighteen months ago, Ray Taylor
and  David Kitson in the BBC
Engineering Department were look-
ing for a method of producing
letters electronically, using parabolic
and  sawtooth waveforms to give
perfect curves and diagonals.

Richard Francis, executive pro-
ducer of the BBC Election Results
programme, decided last January
that ANCHOR was just what he
was looking for, and asked whether
it could be completed in time for
a possible October election. In May
came the announcement that the
Election would be on june 18, and
the Engineering Departinent moved
into top gear to get ANCHOR
working in time.

With characters the clearest of
any similar device, ANCHOR was
attached 10 the System 4-50 com-
puter in the Baric Central London
burea. And, as a final refinemeni,
the results on colour sets were
shown in red, blue or green, accord-
ing to which pariy won.

TURN IT DOWN

A radio listener who liked plenty of volume from the radio, adjusted
his receiver to full blast in a room which had two windows.

Suddenly, through one window, came a brick with a note bearing
the cryptic legend — “turn it down!”

As he cleared up the mess, the listener turned the volume down -
whereupon a further brick came through the remaining window -
with a note attached on which was written a laconic — “Thank you!”.

Just another illustration of the fact that most lessons in life are
paneful?
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MINISTRY
ENCOURAGES
RESPONSIBLE USE
OF RADIO

The encouragement of a respon-
sible use of radio was the under-
lying theme of the Ministry of
Posts and  Telecommunications’
stand at the International Radio
and Communications Exhibition.

The Ministry is the national
authority for the allocation of radio
frequencies in this country, where,
as everywhere else in Europe, they
are very overcrowded. The Ministry
showed how these wavelengths
must be shared between many
services, such as aeronautical, broad-
casting, maritime and land mobile
services, radionavigation, radiolo-
cation and communications satellites,
and that they must be used in an
orderly manner with the minimum
of interference if the maximum
benefit 1s to be obtained from them.
It is for this reason that any use of
radio or broadcasting equipment
in this country must be properly
licensed by the Ministry.

THE RADIO CONSTRUCTOR
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COMMENT

MORE ABOUT VIDEO DISCS

Following our announcement in News and Comment
in our August issue of a European competitor to the
American system of electronic video recording, we can
now give our readers information on how it is done. The
information is culled from a BBC overseas broadcast.

If you know how a gramophone record works, you
may think this sort of TV recording is impossible. Even
ordinary stereo music uses up something near the full
potential of disc-recording techniques. A TV picture
requires about 250 times more ‘information’, so an

.ordinary LP would not have the capacity.

The solution lies in a completely new principle. On
a stereo LP, the stylus rests in the record grooves and
is moved from side to side and up and down by ‘wiggles’
in the grooves. If the grooves were made finer to give
more capacity they could not accept a reasonably cheap
stylus. But on a Videodisk, picture and sound are
recorded as a vertical movement of the groove, a ‘hill
and dale’ effect. And instead of the stylus following this

compliete up-and-down movement it touches only the.

tops of the hills. The disc is made of soft but springy
plastic, so the hill-tops bend over under the stylus and
spring back upright as they emerge again. Each hill-
top springing back sends a little shock wave up the
stylus, to be converted into an electronic signal for
the TV set.

Videodiscs are thinner than music records but other-
wise appear very similar.

MINISTERIAL QUOTE

Mr. Christopher Chataway, Minister of Posts and
Telecommunications, when opening the 1970 Inter-
national Broadcasting Convention at Grosvenor
House, Park Lane, London, commented that it was
the third convention of its kind to be held in this
country and that it grows in stature on each occasion.

“The one fact which emerges with crystal clarity
from the most cursory glance at the material for
the Convention is its fearsome complexity.

“It’s hard for the layman to envisage that all those
abstruse hieroglyphics, all that learned argument, all
that inventiveness and expertise may well in due
course be transformed into another piece of house-
hold equipment that will come to be regarded as
utterly commonplace.

“And yet the whole history of broadcasting tech-
nology does, I suppose, represent a continuing con-
version of the mysterious into the commonplace.”

LATE APPEARANCE

We regret the inconvenience caused to our many
London readers by the late appearance on the book-
stalls of our October issue.

This was entirely caused by the London Wholesale

Houses dispute.
NOVEMBER 1970

TORCH GLASSES

5
s

A practical aid with numerous uses is being mar-
keted in the form of torch glasses by Freeline and
exhibited at this year’s London Motor Show.

The new product, called Lookylux which won a
silver medal at the International Inventions Fair at
Brussels, is made from robust thermoplast.

The torch glasses which provide a powerful focused
beam with the turn of a rotary switch, is ideal for
close-up precision work of any kind, as well as being
a most useful aid when illumination is required at the
same time as both hands are needed.

Motorists and vehicle repairers will find the glasses
ideal as well as campers, electricians, radio construc-
tors and do-it-yourself enthusiasts.

The glasses, in light grey, retail for 25s. per pair
and use two easily- fitted standard Ul2 batteries.
They are comfortable to wear with or without
ordinary spectacles.

L |

“I'll give you your due Fred, you're always ready
to lend a mate a hand.”
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efficient
‘water level

sensor

by G. A. FRENCH

or audible indication when the

surface of water in a container
or other enclosed space rises above
a predetermined level have many
uses, these ranging from flood warn-
ing, through industrial and lab-
oratory applications, to such domes-
tic requirements as the unattended
filling of a bath. The sensor unit
which is described in this article
has been specifically designed to
offer the utmost in simplicity allied
with reliability. The circuit is versa-
tile and, by altering the value of one
resistor can have its sensitivity
either increased or decreased as re-
quired.

Before carrying on to details of
the water level sensor, the writer
would like at this stage to state,
incidentally, that he feels a certain
pleasure at the fact that this par-
ticular “Suggested Circuit” is No.
240 in the series. The “Suggested
Circuit” feature has in consequence
now been running, without a break.
for 20 years.

THE CIRCUIT

DEVICES WHICH GIVE A VISUAL

The circuit of the water level
sensor appears in Fig. 1. In this dia-
gram the two transistors, TR1 and
TR2, are connected together in a
combination which provides an ex-
ceptionally high degree of current
gain. When ‘conventional current’
(assumed to flow from positive to
negative) passes into the base of
TR2, an amplified current flows
into its collector from the base of
TR1. TRI1 functions as an emitter
follower whereupon a further-ampli-
fied current flows into its emitter
via the load, which in the present
circuit is the coil of a relay. The total
current amplification given by the
combination of TR1 and TR2 is
approximately equal to the product

214

of their individual gains, and can in
practice be of the order of 40,000
times. The relay coil shown in the
diagram has a resistance of 500¢,
with the consequence that, when
TR1 is fully bottomed, the current
which flows in the emitter circuit
of TRI1 is, from Ohm's Law, 24mA.
From the figures just mentioned, it
follows that such a current can be

made to flow as the result of a base
current in TR2 of less than 1gA.
The transistor combination offered
by TRI and TR2 is an extremely
useful one in circuits of the present
nature. TR2 is a very high gain
silicon n.p.n. transistor, and is avail-
able from Amatronix Ltd. TR1 is a
high gain germanium p.n.p. transis-
tor having relatively high voltage,

S
On-Off
e -t —jav
TR,
ACYI9
= R2
- 15kn
TRo
BCI69C
Relay coil D|
500h — ] OASI 1 g
=220ka
|
To probes
[ oV
-~ L ]
Relay To external
contacts circurt
P
bce
ACY 19 BCI169C
L ead-outs Lead-outs
Fig. 1. The circuit of the water level sensor. The exiernal circuit
to which the relay contacts connect may be, typically, a bell and
battery in series
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current and power ratings. and it
is particularly suited for the opera-
tion of small loads. It is a generally
available type.

“The water level senscr functions
by reason of the fact that a resis-
tance appears belween two metal
probes if they are immersed in any
class of water other than pure dis-
tilled water. In Fig. 1 the resistance
resulting from the immersion of
two probes in water is applied, via
the probe terminals, between the
lower supply rail and the end of
R1 which is remote from TR2. Re-
sistor R2 is included to limit the
sensitivity of the TR2 and TRI
combination. These transistors can
only pass current when the voltage
at the junction of R2 and R1 exceeds
the forward voltage delay. of about
0.6 volts, which is given at the base-
emitter junction of the silicon
transistor, TR2. This figure of 0.6
volts is one-twentieth of the supply
potential of 12 volts and. if the base
current required by TR2 is assumed
to be negligibly low, it can be seen
that the relay should operate when
the value of R2 is one-twentieth
part of the sum of R2. Rl and the
resistance offered to the probe ter-
minals. The sum of thesc three
resistances calculates out at 300k,
whereupon it follows that the resis-
tance required at the probe terminals
to operate the relay is 300k$2 minus
(R2 plus RI1), or 65kQ2. With the
prototype circuit it was found that
the relay operated for a maximum
resistance at the probe terminals of
85k, which agrees quite well with
the theoretical calculations.

In use, the probe terminals can be
connected to two probes mounted
above the surface of the water whose
level is to be monitored, as in Fig.2.
Wkhen the probe ends are above the
surface of the water there is no cir-
cuit between them. whereupon no
current flows into the base of TR2
and the relay in the sensor unit
remains de-energised. Should the
water level rise sufficiently high for
the probe ends to become immersed
below its surface, a resistance
appears between the probes and the
relay energises. Its contacts may
then operate any external circuit
which is connected to them, such a
circuit consisting. typically, of a
warning bell, buzzer or lamp in
series with a battery. In industrial
applications the relay contacts could,
alternatively, cause a pump to be
actuated which would automatically
reduce the level of the water.

THE PROBES

The prototype circuit was checked
by using the bared ends of two thin
pieces of p.v.c. covered flexible wire
as probes, and it was found that the
relay operated as soon as approxi-
mately {sin. of each wire was im-
mersed under the surface of the
water. The latter was ordinary do-
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mestic tap water and the probes
were spaced lin. apart. In practice,
the spacing of the probes is not
particularly critical, the more im-
portant criterion being the area of
contact between probe metal and
water.

city and cheapness of the probes
make it possible to replace them
from time to time without undue
trouble as a matter of normal
maintenance.

The supports for each probe wire
should be separate and as high above

—>
Top edge of To sensor
container unit
b
\
A ]
— _PVC .
Supports, L Covered A wd
wire
~ 1
[ ] Surtace of
water
Ends bared and !
tinned— __ |
= Eii o

Fig. 2. Two suitable probes fitted to the side of a container of

water. The probe supports can be provided by any convenient

cable clamp, or similar, which holds the probe wire spaced away
from the side of the container

This experience with the proto-
type shows that a practical pair of
probes can be made up in the very
simple manner shown in Fig. 2.
Here, two lengths of flexible p.v.c.
covered wire have the insulation
stripped from the end iin., the
protruding strands of wire then
being tinned and soldered together
by running a soldering iron over
them. In most applications it is
probable that the water level may,

the probe ends as can be reasonably
arranged. This will reduce, or ob-
viate, any leakage paths between
the probe ends which might result
from water remaining on the probe
wires and supports if, at any time,
the water rises above the probe ends
and then subsequently subsides
again. The spacing between probe
ends may lie between 1 and 6ins.
according to the space available in
the container. A wider spacing helps

Single probe lead

¥

k1
i Lead connected

to contatner
Metal container

Fig. 3. If the water is in a metal container, this may replace one
of the probe electrodes

e

’

Sensor unit

on occasion, rise well above the
bared ends of the probes, but it
should cause little or no damage to
the p.v.c. insulation above, _this
being particularly true if wire
having thick p.v.c. insulation is
employed. In any event, the simpli-
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to reduce leakage paths after the
water has risen and then subsided.
If the container holding the water
is of metal an alternative approach
consists of using a single probe only.
The other probe electrode is re-
placed by the container itself, this
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being connected to the lower probe
terminal in the circuit of Fig. I.
The container may already be con-
nected to earth by way of plumbing,
etc.,, or an earth connection may be
added, as shown 1n Fig. 3. The
earth connection is, however, quite
optional.

COMPONENTS

So far as components are con-
cerned, the two transistors in Fig. 1
have already been dealt with. The
remaining semiconductor, DI, is
merely a germanium diode whose
function is to suppress the back
em.f. generated in the relay coil if
the current flowing through it should
be abruptly cut off. It is important
to conncct D1 into circuit with cor-
rect polarity. 1f it is connected
incorrectly, an excessively high
current can be drawn from the
sppply when TRI1 becomes conduc-
tive.

The relay coil employed,in the
prototype circuit was a P.O. 3000
type having a 5002 coil. However,
any relay capable of energising reli-

ably at 12 volts and having a coil
resistance of 2002 or more may be
used. It must, of course, have con-
tacts suitable for actuating the exter-
nal warning or pump circuit.

The supply can consist of a 12
volt battery or a 12 volt mains
supply unit. The latter need not be
well regulated provided that it
offers 12 volts when the relay is
energised. The current drawn from
the supply when the probe ends arc
above the surface of the water is
negligibly low, and consists merely
of leakage current in TRI1. When
the probes are immerscd, the current
taken from the supply is that drawn
by the relay coil. This fact demon-
strates that, when using a battery
supply, rclays with higher resis-
tance coils arc preferable. 1f the
rclay operates a bell or buzzer it
may be necessary 10 feed these from
a separate battery or supply, in
case the current interruptions due
to the bell or buzzer contacts upset
operation of the transistor circuit.

The two resistors, Rl and R2,
can be 107% | watt types. As already
mentioned, the value of R2 controls

the sensitivity of the unit. If it is
intended to monitor the level of
nearly pure water, such as rain
water in a clean container, it may
be desirable to incrcase the valuc
of R2 above that shown in Fig. I,
so that the sensor can respond to a
higher resistance value between the
probe terminals. The new value for
R2 can easily be determined experi-
mentally, and it should be remem-
bered in this respect that the circuit
has a considerable degrec of sensi-
tivity ‘in hand’. In the same manner,
if it is desired that the unit be less
sensitive, so that it is actuated by a
lower resistance beiween the probe
terminals, this may be achieved by
reducing the value ol R2.

A final point is that the sensor
unit must, of course, be positioned
at a dry site, well clear of water and
damp. The probe leads may be of
any reasonable length, provided that
they are well insulated and kept
clear of unscreened mains wiring.
Should mains hum pick-up be sus-
pected, its effect may be reduced by

connecting a 0.5«F capacitor across
R2.
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Addition
computing
circuit

by
D. SNAITH

A simple analogue computing device which
enables the sum of two numbers to be deter-
mined. The basic circuit may be extended
to permit three or more numbers to be added

IMPLE COMPUTING CIRCUITS CAN BE BOTH AMUSING
Sand instructive to build up. and the circuit to be

described is no exception. It enables the sum of
two quantities to be found with the aid of three
potentiometers and a null-indicating device. Apart
from two fixed resistors whose values should be
close to each other, none of the components required
are particularly critical.

BASIC CIRCUIT

The basic computing circuit is given in Fig. 1.
Here. there are three linear track potentiometers, VR,
VR2 and VR3, and two fixed resistors. R1 and R2
are equal in value. The values of VRI and VR2 are
non-critical, the only proviso here being that the
value of each must be much lower than that of R1 or
R2. It is then assumed that current flowing in R1
or R2 is negligibly low compared with the standing
current from the supply which flows along the tracks
of VRI and VR2. The value of VR3 need not be as
low as that of VR1 and VR2 but it will be helpful in
practice for it to be signficantly lower than R1 or R2.

E| Es Centre-zero Eg
| | meter ‘
1 | 1 1

R; =Rp

Fig. 1. Basic circuit of the addition computer

NOVEMBER 1970

wwWw americanradiohistorv com

VR1 and VR2 have linear scale calibrations from
zero to 10. Thus if, for example, either of these
potgntiometers is set to its central position, a pointer
on its spindle will indicate ‘5'. VR3 also has a linear
calibration, this extending from zero to 20.

To operate the circuit, VR1 and VR2 are set to the
two figures it is desired to add. VR3 is then adjusted
until the centre-zero meter indicates zero current.
The sum of the two figures selected by VRI1 and
VR2 may then be read from the scale of VR3.

To perform a subtraction. VR3 is set to the higher
number and either VR1 or VR2 to the figure it is
desired to subtract from that number. The remaining
potentiometer is then adjusted for zero current in
the centre-zero meter, and the difference is read from
the potentiometer scale.

The manner in which the circuit operates is illus-
trated by the calculations given in Fig. 2. Under
balance conditions no current is drawn from the
junction of R1 and R2 by the centre-zero meter, and
it is obvious from inspection that, if voltage El is
higher than voltage E2, the voltage at this junction
(E3) is equal to E2 plus half the difference between
El and E2. The consequent equation steps are given
in Fig. 2(a). The calculations which apply when E2
is higher than El1 are given in Fig. 2(b). In both
cases it can be seen that the value of E3 is always
one-half the sum of El and E2. For the circuit to
be used for computation, VR1 and VR2 then need
to be given similar scales, and VR3 needs to be given
a scale calibrated in units that are twice as large.

E3-g2+ B 2E2 E3=E1+E2-EL
2 2
_ 2E2 +EI-E2 . 2EI+E2-E
2 2
_E2+El _EI+E2
2 2
@ ®

Fig. 2. After balancing, the voltage E3 is

always equal to half the sum of E1 and E2

This relationship is calculated for the case

where E1 is greater than E2 in (a), and for
when E2 is greater than E1 in (b)

To take a numerical example of the manner in
which the circuit works, let us say that the supply
voltage is 10, that VR1 is set to figure ‘6’, and VR2
to figure ‘2’. El is, then, 6 volts and E2 is 2 volts,
whereupon the voltage at the junction of R1 and R2
(after balancing the circuit) will be 4 volts. The
circuit is balanced when VR3 is set up to offer 4 volts
to the centre-zero meter, whereupon VR3 slider is
four-tenths of the way up its track. The corresponding
point on the 0-20 scale of VR3 is ‘8’, which is the
sum of 2 and 6.

For the purpose of explanation in the example
just given it was assumed that the' supply voltage
was 10. In practice, the supply voltage is unimpor-
tant because it is applied to all three potentiometers,
with the result that E1, E2 and E3 all correspond to
fractions of the same supply voltage.
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If desired, the circuit can be adapted to compute
the sum of three or more numbers. Fig. 3 shows the
circuit modified for three numbers. In this case VR1,
VR2 and VR3 are all scaled zero to 10, whilst VR4
is scaled zero to 30. R1, R2 and R3 are all equal in
value. If a further potentiometer and equal-value
fixed resistor are added, the potentiometer indicating
the sum is scaled zero to 40, and so on.

meter is 1.25mA. This maximum current is given
when VRI and VR2 sliders are at the top of their
tracks whilst VR3 slider is at the bottom of its track,
or vice versa. Such a current should not cause damage
to the meter.

The circuit of Fig. 4 functioned satisfactorily in
practice and the component values chosen enabled
adequately clear nulls to be obtained.

. I’_ - _l I +

Centre-zero
meter

Rj=Ro=R3
R3
on-oft 102 o
Yowate I
—= ""n'i‘n'"."‘—” T
01
Fig. 4. A practical working version of the il -
addition computer 2 = | 20
AL 3 = =500n
mains == = | watt
T =
= 9 o
20kn
l/a watt

Fig. 3. The basic circuit of Fig. 2 may be

expanded to take in more than two numbers

in the sum. The version shown here can add
three numbers

PRACTICAL CIRCUIT

A practical version used by the author to check
out the basic computer circuit is given in Fig. 4.
The 12.6 volt mains transformer secondary shown
in this diagram was provided by two 6.3 volt heater
windings connected in series. D1 can be any silicon
rectifier having a p.i.v. of 50 or greater, and a forward
current rating of 500mA or more. A type DD000 or
similar will be satisfactory. R3 is a switch-on surge
limiter. The three potentiometers are 500Q 1 watt
wirewound components and the two equal-value
resistors are 20kQ %+ watt. In the author’s case. these
were selected from a batch of low tolerance 20kQ
resistors but they could, alternatively. have been
components with a tolerance of 2%, or better. The
direct voltage across the reservoir capacitor. C1, is
about 12.5, with the result that the maximum current
which can flow through the 1-0-lmA centre-zero
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A point to bear in mind when making up a circuit
such as that of Fig. 4 is that the construction of
some potentiometers does not allow the slider to
reach zero resistance at either one or both ends of
the track. It is preferable, in consequence, to calibrate
each potentiometer by connecting a voltmeter be-
tween its slider and the negative supply line, making
scale markings when the voitage indicated is at
suitable fractions of the supply voltage.

Alternative component values can, of course, be
employed, following the general details mentioned
earlier. Tf desired, the circuit comprising R1, R2 and
the three potentiometers may be driven by an a.f.
oscillator or a.f. signal generator. The 1-0-ImA meter
of Fig. 4 may then be replaced by a pair of high
resistance headphones. Due to the ability of the ear
to detect very low audio levels. it is probable that
this version of the circuit will give sharper nulls than
can be obtained with a centre-zero meter.

THE RADIO CONSTRUCTOR
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= Q
v S
by X
FRANK A. BALDWIN
(All Times GMT)

® AMATEUR BANDS

Although comparatively little time
was devoted to these bands, some
improvement in Dx reception was
noted - this being particularly
apparent on Top Band with the
absence of static ‘crashes’ and a
lower noise level. We begin with —

1.8MHz

During several evenings around
2100 the following stations were
logged at the CW end of this band.

CWwW: EI5BW, GM3FSV, GM3HJB,
GM3HLQ, GM3PFQ, GM3UYF,
GW3NXI, GW3YUV/P, HBYIN,
OK1AGU, OK1IM/P, OK2BFN,
OK2BHT, OK3ZAR, OL5AMA,
OLBAKP.

7MHz

Forty metres continued to pro-
vide some excitement at the LF
end but for this, one must be
around on the band at 2200 or so.
Early mornings can also produce
the goods at times. Apart from lots
of W's, the following were heard —
CW: HISNMA, KG4EO, PY2FCJ,
VE8BRX, VK3MR (7004kHz), VP9GD,
YV4BEV, YV5BPG, 9H1BB.
14MHz

The usual hive of activity was
apparent on this band. Under the
blanket of E.European signals and
several intruders at the LF end
we found the following —

CW: AX2GR, HP1BR (14058kHz),
JAGBD, KP4SV, KR6TK (14005
kHz), OX3AY, PJ2PS (14008kHz),
TA2QR, ZC4lK, ZS1MH, 8J2TR,
9J2XZ, 9Y4EW.

S§SB: AX3WQ, AX5NP, AX7GK,
CRBMT, ET3DS, ET3US, FGT7TD,
HR2JMC, HT1HSM, JA2YT,
KP4AST, PZ1BD, VKZFU, VK7AZ,
VP8LK, ZS5DG, 6W8DY, 9Q5CO.
21MHz

This band, at least for the writer,
is beginning to overshadow the
attractions of ‘Twenty’. There s
less QRM here than is apparent
on 14MHz, less ‘pile-ups’ and
beiter operating manners. This is
most notable on the CW part of
the band.

Ccw: CR6AL, CR6LS, CR7iZ,
FM7WF, PJ2PS, ZC4BX, ZC4CB,
ZE1BL, 2ZS5SY, ZSEAR, 9V10J,
9V1PA.
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® BROADCAST BANDS

These bands continued to pro-
vide much of interest — more so
than the Amateur bands with their
stereotyped contacts and Donald
Duck sound effects!

One of the most notable stations
heard was Garoula on 5010kHz in
the Federal Republic of Cameroons.
Logged at 2100 with chants in the
Arabic style and with identification
in French. Whilst not representing
Dx in terms of distance, it is a
most difficult station to receive, due
to the fact that this channel is for
the most part occupied by a utility
transmitter. On the occasion men-
tioned, this latter station was off
the air (a rare event) and Garoula
was heard at good signal strength.
Alan Thompson of Neath tells me
that he managed to get a QSL from
Garoula some two years ago -
nice work !

Other notable events during the
past few weeks has been the
appearance of an unidentified sta-
tion on 5044kHz, although this has
been known to vary between 5043
and 5045kHz. Listen just below
Lomé on 5047kHz around 2000 to
2100. Using the French language,
the station is suspected to be in
Africa.

A Latin American station was
heard by the writer on 4690kHz
and listed as unidentified. Alan
Thompson gives the information
that this station is Radio Reloj,
Costa Rica. Sometimes uses the
identification “R.Popular” - a
‘sister’ station.

What is the identification of the
station under the West German
transmitter on 1602kHz ? Listen
around 2000 onwards. Wouid it be
the Greek R.S. Amphissa? Alan
doesn’t think so - what do you
think ?

4VEH Haiti is now audible again
due to VOA schedule changes and
may be heard on the ‘split’ fre-
quency of 11833kHz with identifi-
cation in English at 0100. Alan
Thompson logged this one a few
weeks ago.

Enugu (ex-Biafra) is reported
back on 7305kHz and 6035kHz to
2300 announcing as East Central
State Broadcasting Service.

Glyn Morgan of Neath has heard
VLT4 Brisbane on 4920kHz at 0600.
Considering the logging was made
during the first week in September,
rather early in the year for LF band
Dx of this nature, it augers well
for the S.E. Asian ‘season’ about
to commence.

® S.AMERICAN STATIONS

3380kHz 0346 OAX10 Chiclayo,
Peru, with identification and
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typical Andean music. Chiclayo
is the chief town of the Lam-
bayeque department.

4765kHz 0330 ZYN37 Radio Feira
de Santana, Brazil, with identifi-
cation in Portuguese and Latin
American music.

4770kHz 0321 HCJF2 Radio Guaya-
quil, Ecuador, with Latin Ameri-
can music and identification.
Guayaquil is a city in W.Ecuador
on the Guayas River. It is a
Pacific port and the largest city
of Ecuador, being founded in
1535. Historic meeting between
Bolivar and San Martin occurred
here in 1822.

4780kHz 0313 HCMQ1 Radio Ata-

huaipa, Ecuador, heard with
echo-effect  identification and
QRM from HRRZ(?) in back-
ground.

4875kHz 0234 HCHE4 La Voz
Esmeraldas, Ecuador, music in

the usual LA style and identifi-
cation.

4895kHz 0230. Radio Bare, Brazil,
with station identification and
‘pop’ programme.

5058kHz 0150 OAZ4A Radio Tarma,
Peru, with identification in
Spanish.

6250kHz 0300 OAX7A Radio Cuzco,
Peru, heard with two chimes and
station identification, followed by
a news summary.

® AFRICAN STATIONS

3204kHz 1950 Ibadan, Nigeria,
with a talk in English. This
station welcomes reports and

has been heard by Alan Thomp-
son at 2200 in English.

3285kHz 1947 SABC Johannes-
burg, heard with music pro-
gramme.

4815kHz 2043 Ouagadougou, Upper
Volta, logged with African chants
and shrill cries !

4926kHz 2040 EAJ206 Radio Equa-
torial, Rio Muni, with music and
songs.

® BEGINNERS CORNER

In the next few weeks try the
following frequencies —

7060kHz 1930 Peking, China, with
tune “The East is Red"” rendered
on chimes, followed by identifi-
cation in English and the French
programme.

7195kHz 2100 Monrovia (Voice of
America transmitter) with identi-
fication, six ‘pips’ and news in
English.

11940kHz 1930
news in English.

17920kHz 1340 Cairo with news in
English. B

Bucharest with

219


www.americanradiohistory.com

TWO-STAGE
‘ADJUSTABLE ZENER’

by

G. W. SHORT

This 2-stage voltage stabilising circuit is capable of pro-

viding a wide range of output voltages. Circuit functioning

is described, as also are the simple calculations needed to

enable the stabiliser to offer an output of 9 volts at currents
up to 200mA

sistor as a substitute for a

zener diode was explored in
the March, 1969 issue of The Radio
Constructor.* This article takes it
a stage further, and shows how a
combination of two transistors may
be used when higher output power
is required. The two-transistor zener.
like its one-transistor brother, is
adjustable to a wide range of voli-
ages. Its major virtue is that the
transistor which handles the bulk
of the power need not have a high
gain.

In the two-transistor circuit (Fig.
1), the series resistance R! has
exactly the same function as the
series resistance in a zener stabilizer.
i.e. it drops the excess voltage and
limits the current to a safe value.

THE IDEA OF USING A TRAN

*G. W. Short. ‘Transistors As ""Adjustable

The whole of the rest of Fig. |
may be regarded as a sort of com-
posite zener diode, which starts to
conduct when the output voltage
reaches the desired level, causing
more current to flow in R1 and so
limiting any subsequent rise of voli-
age.

CIRCUIT OPERATION

The two-transistor circuit works
in the following manner. Across the
stabilised output is a potential
divider, made up of R3 and R4,
whose job is to apply a fraction
of the output voltage to TR2. When
the voltage across R3 exceeds the
amount needed (o bias the base-
emitter junction of TR2 to conduc-
tion, the ‘zener’ comes on; ie.
TR2 and TR1 both conduct and
limit any further risc of output.

of TRI1, the two transistors form
a direct-coupled amplifier of which
TR1 is the output stage. Thus TRI
handles most of the current. Even
if both transistors have quite low
gain the overall gain of the ampli-
fier is high. It was shown in the
carlier article that a current ampli-
fication factor of at least 200 is
desirable: in the two-transistor cir-
cuit this is obtained if one tran-
sistor has a gain of 20 and the
other a gain of more than 10, a
very modest requirement. In prac-
tice, it is easy to obtain low-cost
low-power p.n.p. transistors with
high hFE, and one of these is used
for TR2. A power transistor of
comparatively low hFE may then
be used for TRI.

SETTING THE VOLTAGE

If the working basc-emitter voli-
age of TR2 is known, the output
voliage is easily calculated. In prac-
tice, the base-emitter —wvoltage of
any silicon transistor used in this
circuit will be close to 0.65 volt.
Using this value, the output volt-
age can then be estimaled:

R4
Vour = 065 (1 + R—3) volts.

Fine adjustment of V.. can be
made by adjusting either R3 or R4.
If R4 is increased. the output voli-
age rises. Adjusting R3 has the
reverse cifect, and an increase of
R3 reduces V..

The component values specified
for Fig. 1 give a nominal output
(ignoring tolerances in R3 and R4
and assuming a base-emitter volt-
age of cxactly 0.65 volt) of 10 volts.
Measured output under no-load con-
ditions with a practical circuit
having a varying input voltage is
shown in Fig. 2. In many praclical
cases the variation of output with
fixed input but variable load is also
of interest, and this is shown in

Zeners'' ', The Radio Constructor, March Since the whole of the collector Fig. 3, which has an expanded
1969, current of TR2 flows into the base vertical scale to make the relatively
R COMPONENTS

4)
=R3
:»
+
S8 Vout
J 9
2

Fig. 1. The circuit of the 2-stage ‘adjustable zener' stabiliser

Resistors
(All resistors S% tolerance)
RI 10082, 4 watts (for 20V
input) or 10 watts (for
30V input)
R2 399, 2 watts
R3 3900, 1 watt
R4 5.6k, 4 watt

Cupacitor
Cl S0uF, 25V wkg. (sce
text)
Transistors
TR1 BFYSI, MCI40, etc.
(sec text)
TR2 2N4289, 2N4058,

BC214, etc. (see texl)
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16V
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o [olY} 20V 30v
Input voitage
Fig. 2. Output voitage under no-load conditions for varying
input voltage

small variations more readable.

The formula for Voeue just given
suggests that the output voltage
depends only on the ratio of R4 to
R3 and not on the absolute values
of these two resistances. This is
only true up to a point. It is essen-
tial” that TR2 be voltage driven,
not current driven. This implies that
R3 should be very much less than
the input resistance of TR2. A
simple rule of thumb for ensuring
this is to make R3 plus R4 small
enough to pass roughly as much
current as the collector current of
TR2. If TR2 has a gain of more
than about 200, it is safe to multi-
ply the calculated values by about
S, as has been done in Fig. 1.

POWER DISSIPATIONS

The purpose of R2 and Cl has
not so far been discussed. The [unc-
tion of the capacitor is merely that
of preventing high frequency oscil-
lation, always a risk in high-current
circuits using h.f. transistors. Cl is
specified as SO0xF in Fig. 1, but in
practice its value is not critical and
any capacitance greater than 1pxF
will be satisfactory. Resistor R2
limits the power dissipated in TR1.
Its inclusion can often save the
constructor a lot of cash, by per-
mitting a relatively low-power tran-
sistor to be used.

The optimum value of R2 is that
which leaves just enough collector
voltage on TR1 for this transistor
to opcrate properly when passing
the maximum current at which the
circuit is intended to stabilise.

Suppose the maximum current
(which flows in TR1 when no load
is connected to the output) is
200mA. Then every 52 in R2 will
drop 1 volt. If TR1 will work with
only 1 volt on iits collector at
Ic = 200mA, and if the stabilised
output is 9 volts, then R2 can be
allowed to drop 8 wvolts, which
means that R2 becomes 40Q2. (In
practice the ncarest preferred value
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390 - may be used.) Now, the
maximum power which TR1 has to
dissipate is the power at which
R2 drops just one half of the out-
put voltage. Under these conditions,
R2 and TR1 dissipate equal amounls
of power, so by calculating the
power in R2 we can also calcu-
late the power in TRI1. In the

sidered. In theory, R1 need not
withstand more than the difference
between the unstabilised and stab-
ilised voliages, but in practice there
is always a risk of the output of
the stabiliser being short-circuited.
In this event the whole of the un-
stabilised voltage is applied across
R1, and the resistor should be
rated accordingly. For example, if
the unstabilised input is 20 volts
and RI is 1009, its power rating
should be 4 watls or more. If the
input is 30 volts, Ri should be
rated at 10 walts.

OTHER OUTPUTS

The stabiliser of Fig. 1 will de-
liver 9 volts. 200mA maximum from
an input of 30 volts, and 100mA
maximum from an input of 20
volts. Changing either the voltage
or the maximum current involves
the re-calculation of all the re-
sistances and  dissipations, and
should not be attempted except by
constructors who know exactly how
to do it, since errors, even small
ones, can be fatal in power circuits.

Shunt stabilisers like the present

96V
Vin= 20V
9-4V
Output 92V
voltage
-OV
9 \
8-8v —
o} 50 IOOmA

Output current

Fig. 3. Output voitage for varying load current

present case this is the power dissi-
pated in 4092 when 4.5 volis are
applied, which comes to just over
0.5 watt. Thus TR1 need only have
a permissible collector dissipation
of 500mW, and there are plenty of
cheap low-power transistors which
will meet this requirement without
even a heat sink. If, on the other
hand, R2 were not included, the
transistor would receive up to 9

volts at 200mA, which means a
collector dissipation of 1.8 watts
and calls for either a higher-

powered transistor or a heat sink,
or, very likely, both.

Naturally, this saving has to be
balanced against the cost of R2,
which may not be negligible since
it has to handle 8 volts when TR1
is fully on, and so must be rated
at 1.6 watts or, say, 2 watts to be
on the safe side. Before leaving
the subject of power dissipations,
the power rating of the series re-
sistor Rl needs also to be con-
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circuit do not lend themselves well
to use in variable voltage supplies.
For variable voltage oulput a series
stabiliser is a much better proposi-
tion, though it is more complex,
especially if it is to be protected
against  accidental  short-circuits
and overloads. It is hoped to des-
cribe a simple series stabiliser in-
corporating protection in a future
article.

MODERN MANNERS ?

‘For years I have watched on
television how grown-ups and
children grab greedily at chocolates,
biscuits, soups and other food of all
kinds. But I have never once hcard
anyone say Please or Thank you
for anything. It is just grab and
guzzle. What sort of example is
that for our children?’

A speaker in BBC Woman’s Hour
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TWO TRANSISTOR
AMPLIFIER

by
H. WILLIAMS

Intended specifically as a bench aid for

servicing or experimental work, this sensitive

little a.f. amplifier can be assembled in a

small case complete with battery and loud-
speaker

required from an audio amplifier and it is very

easy and cheap to build a small amplifier with
high gain which will drive a loudspeaker at an
acceptable listening level. The amplifier described
here has an output of about 100mW, which is more
than adequate for test-bench purposes. If it is built
into a small box with speaker, volume control and
battery as described it will be an invaluable asset
on the test bench.

THE CIRCUIT

HIGH QUALITY AND HIGH OUTPUT ARE NOT ALWAYS

The amplifier, whose circuit is shown in Fig. 1,
employs two high-gain transistors directly coupled.
Since the overall gain of these transistors can
(theoretically at least) approach 810,000 and is thus

S|
R LS.
TR| m@ﬂ3'an
BCI69C
TR, R
BCI9C o W

@ BCI69C

Bea Lead-outs

Fig. 1. The circuit of the 2-transistor amplifier
222

To input terminal B

— To
2 loudspeaker

To battery negative and input
terminal A

To battery positive

% Break in copper strip

Fig. 2. The components mounted on the Vero-
board. This view shows the component side of
the board with the copper strips underneath

far more than is required, a considerable degree of
negative feedback is provided, making use of the
“surplus” gain to improve quality. The negative
feedback is obtained by coupling TR1! bias resistor,

Resistors
(All fixed values % watt 10%)
Rl 100kQ
R2 5.6kQ
R3 100Q
R4 1IMQ

VHR1  5kQ edgewise control potentiometer,

log track, with switch Sl

Capacitors
Cl 4uF electrolytic, 12V wkg.
C2 4uF electrolytic, 12V wkg.

Transformer

T1 Miniature transistor output trans-

former, approx 4.5:1 (see text)

Transistors

TR1 BC169C

TR2  BC169C
Switch

S1 s.p.s.t., part of VR1
Battery

Bl 9-volt battery type PP3 (or PP9Y, etc.)
Loudspeaker

Miniature moving-coil, 3-8Q
Miscellaneous

Veroboard, 0.15 matrix, 9 by 11 holes (see

Fig, 2)

3 insulated terminals
Small box (material
required)

and dimensions as

THE RADIO CONSTRUCTOR
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R2, to the emitter of TR2. Connecting the bias
circuit in this manner also adds d.c. stabilisation
to the circuit, the provision of which can be a
problem when ‘high-gain transistors are directly
coupled.

The presence of the 4uF capacitor, C2, in a
feedback circuit of this type may appear unusual.
However, if no capacitor were present there would
be a considerable degree of feedback and gain
would be very low. At the same time, if a high value
capacitor of the order of 200uF were connected,
there would be no a.f. feedback at all and over-
loading on small inputs could result. The value
specified for C2 was found experimentally for best
results. and allows just the right amount of feed-
back to be applied. Although the circuit is, in
theory, frequency selective, the audible response
obtained in practice is fairly flat and is more than
adequate for the purposes for which the amplifier
is required.

An output transformer is employed to match to
a 3Q or an 8Q loudspeaker. It is perfectly possible
to connect an 80Q loudspeaker directly between the
positive rail and the collector of TR2 but since the
amplifier is operating in Class A (that is, current is
being passed by TR2 irrespective of signal input)
it means that d.c. is also passed through the speech
coil, pushing it in or pulling it out depending upon
the way it is connected. 80Q loudspeakers are usually
on the small side and this “biasing” of the speech
coil can cause distortion and inefficiency.

Decoupling of the supply rails is not really
necessary.

CONSTRUCTION

All the components are mounted on a small piece
of Veroboard, 0.15in. matrix and 9 by 11 holes.

Insulated input

terminals
®F
RS
Component 5
board S
ELTS
\\ 5 %
N/ N~
Cut-out for N

volume control

/ Battery
Loudspeaker

N
Front panel cut out
for loudspeaker

Fig. 3. The completed amplifier may be housed
in a small wooden or metal case of suitable
size to take the loudspeaker and battery

NOVEMBER 1970

Component assembly on the Veroboard is
neat and simple

Fig. 2 shows the component layout and connections.
The output transformer used in the author’s ver-
sion was a really miniature one and fitted nicely
on the board, but larger ones may require reposi-
tioning. The ratio required is of the order of
45:1, but is not really critical. A suitable standard
component which could be employed is the Radio-
spares T/T2, using one half of the primary winding.
This transformer is larger than the one used by the
writer.

An edgewise volume control was employed as this
can be easily fitted onto the Veroboard, but of course
any type would do. There are two types of control
available, one has the connecting pins at right angles
to the plane surface and the other has them In
line with the plane. The former type (which is
available from Henry's Radio, Ltd., as Type VC200)
is the easiest to mount by far as the pins slip into
the board. The holes for mounting will have to be
sightly enlarged—especially for the switch contacts.

If desired, the board can be mounted in a small
box of appropriate size to take the battery and the
loudspeaker. A suitable method of assembly is
shown in Fig. 3, in which the board is secured to
one side of the box. The edgewise potentiometer
protrudes through a rectangular cut-out in the lid.

Since the prototype was required primarily for
bench use the input was provided in the form of
screw terminals on the box top for rapid connection.
Three terminals are provided, with R4 connected
between two of them as indicated in the circuit
diagram. R4 is included since the amplifier is very
sensitive and, although the negative feedback will
allow for a considerable degree of overloading, kigh
level signals will still, as with any other amplifier,
result in distortion. R4 is intended to function as
a simple attenuator in conjunction with the volume
control. The non-earthy input connection to the
amplifier can be made to either side of this resistor.

The sound quality provided by the amplifier is
surprisingly good, certainly good enough to check
through an amplifier under test for distortion.
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S.E Asian Quest
(1)

* LAOS
* THAILAND

* CAMBODIA
* MALAYSIA

Asia, the world’s largest continent, has an area of
approximately 16,700,000 square miles and a popu-
lation estimated at something like 1,600,000,000
— more than half the world’s total. South East Asia
is defined as comprising Burma, Thailand, Indonesia,
Philippine Islands, Cambodia, Laos, Vietnam,
Malaysia and Borneo — the latter including North
Borrico, Sarawak and Brunei. It is to this South
Eastern part of Asia that experienced Broadcast
band Dx’ers turn their attention at this time of the
year, the ‘season’ for reception situated within this
area now being in full swing.

For the less experienced SWL, this article presents
information which it is hoped will arouse interest
and cause the receiver dials to be set on some of the
listed frequencies at the times stated. S.E. Asian
Quest 2 - Burma, Indonesia, Philippines and Vietnam,
will be published next month.

The reception and successful identification of low
powered signals from the exotic S. E. Asian area
on the low frequency bands represents an operating
feat of no mean order. Generally speaking, to log
such stations one must have an aural sense able to
attune to signals through heavy interference from
adjacent utility transmitters and have equipment
which exhibits a high degree of efficiency. However,
with a little luck, there is no reason why the com-
parative beginner, equipped with a modest communi-
cations receiver and an efficient aerial and earth
system, should not ‘have a go’ at the reception of
S. E. Asian stations.

WHEN?

In general terms, the ‘season’ for Asian reception,
especially on the low frequency bands (60, 75 and
90 metres) extends from around mid-September
through to late March. The period offering the best
chances is that from early December to late January
when the signal path is open for a longer period of
time than the remainder of the ‘season’.

Dealing with time periods (GMT), those from
1300 to 1700 and from around 2200 through to 0800
or so, are favourable given the right propagation
conditions.
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CAMBODIA

This country has an area of 67,000 square miles
and a population of 4,952,000 approximately. The
capital is Phnom-Penh, the country being bordered
on the North by Laos, on the East by South Vietnam.
on the South by the Guif of Siam and on the West
by Thailand. Cambodia is situated on a saucer-
shaped plain drained by the Mekong river and is
surrounded by mountains.

Broadcasting in Cambodia is controlled by Radio-
diffusion Nationale Khmere, a government agency.
The currently listed short wave channels are shown
in Table 1. -

TABLE 1
Freq. Station Power
4907kHz Phnom-Penh 15kW Home Service
6090kHz Phnom-Penh 50kW International
9695kHz Phnom-Penh 50kW Service

Although officially listed on 9695kHz, the trans-
mitter was reported ldst year as being on 9698kHz.

From Table I, it might be thought that the best
chance of Cambodian reception would be on either
of the two International Service channels, especially
in view of the radiated powers shown. In fact, as is
often the case in the short wave world, things turn
out differently in practice! The 6090 and 9695kHz
channels are also occupied by other powerful trans-
mitters, therefore the most likely frequency on which
to hear Phnom-Pehn is, in fact, 4907kHz. It is this
channel which is most reported by SWL’s, being
logged by the writer on many occasions last year.

The schedule of Phnom-Penh on 4907kHz is from
2300 to 1700GMT and as is the case with all Far
Eastern stations, the best time for reception is when
most, or all, of the signal path is in darkness. At this
time of the year (November) this is from around
1500 to 1700GMT close-down and from sign-on at
2300 to 0830GMT fade-out.

The station identification, in French, is “Ici Phnom-
Penh, La Voix du Cambodge” (“This is Radio
Phnom-Penh, the Voice of Cambodia™).

During the late afternoons, Phnom-Penh can be
heard with a drama in Cambodian, the dialogue
often being interspersed with the sound of clashing
gongs and cymbals. Once heard, a Cambodian drama
will be instantly recognisable on other occasions! The
address for reports is — Radiodiffusion Nationale
Khmere, 28 Avenue Preah Mohaksatryany Kossomak,
Phnom-Penh.

LAOS-

With an area of 89,000 square miles and a popu-
lation of 2,000,000 approximately, this country is
bounded by China in the North, Vietnam in the
East, Cambodia in the South and Thailand in the
West. The terrain is rugged with dense forests,
although level along the Mekong river area. The
royal capital is Luang Prabang.

Laos is undoubtedly one of the most rarely heard
countries in the South East Asian complex and the
time period for possible reception of the government
station at Vientiane, for listeners in the U.K., is short

THE RADIO CONSTRUCTOR
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— from around 1330 fade-in, if conditions are ideal.
to 1430GMT sign-off. The frequency is 6130kHz, a
crowded channel, and the power is 25kW.

Station announcements are in French and Laotian.
Listen for the French “Icila Radiodiffusion Nationale
Lao”. The address for reports is — Radiodiffusion
Nationale Lao, Vientiane. Count yourself fortunate
indeed if you hear this one'

Operating also from Laos are stations belonging
to the Pathet Lao, the guerilla organisation. These
stations have been heard on various channels and
announce in French as “La Voix du Pathet Lao”.
Two of the channels they have used are 6199 and
7310kHz, although these frequencies are subject to
some ‘wandering’ at times. Listen around 1430 to
1530GMT.

MALAYSIA

The Federation of Malaysia has an area of
129,775 square miles and an estimated population
of 8,487,000. Bounded on the North by Thailand, on
the East by the South China Sea, on the South by
Singapore and on the West by the Straight of
Malacca and the Adaman Sea. the capital is Kuala
Lumpur. The Federation was formed in 1963 by
the states of Malaya, Singapore (withdrew 1965) and
the former colonies Sarawak and Sabah (formerly
North Borneo). Malay is the official language and
Islam the official religion.

TABLE 11

Freq. Station Power
6100kHz Kuala Lumpur  100kW
6175kHz  Kuala Lumpur  100kW
7220kHz  Kuala Lumpur  100kW
11900kHz  Kuala Lumpur  100kW
15280kHz  Kuala Lumpur S50kW
Remarks;

English programme from 0625 to
0855GMT. News at 0630 and
0830. On all channels.

Malaysia is one of the less difficult countries of
South East Asia to hear on the short waves. Radio
Malaysia uses many channels, some of these being
occupied by the Home Service in the Malay, English,
Chinese and Indian languages. The best channels for
the comparative beginner to log Malaysia are those
of the Overseas Service and these are listed in
Table II. .

The interval signal of Radio Malaysia is the first
bar of the National Anthem “Negara Ku” rendered
on chimes and the identification announcement, in
English is “This is the Voice of Malaysia”. In Malay
it is “Ini-lah Suara Radio Malaysia”. The address
for reports is — R. Malaysia, Federal House, P.O
Box 1074, Kuala Lumpur.

Other channels on which Radio Malaysia may be
heard are listed, together with the language used, in
Table III.

In addition to the foregoing Malaysian trans-
mitters, the BBC maintain a Far Eastern station at
Tebrau which relays the BBC World Service and
services to Asia in the various languages of the
region. The BBC will verify reception reports on this
station and the address is — C.E.X.B., BBC, Bush

(Continued on page 226)

NOVEMBER 1970

NOW HEAR THESE

Times = GMT Frequencies = kHz
® MALDIVE ISLANDS

The English programme from the Maldive Islands
are now from 1515 to 1730 on 4740 (30kW). Also
reported on the unlisted off-band frequency of 14310.

® POLAND

Radio Harcerska (Polish Pathfinders Station) has
a daily transmission, except Mondays. from 1100 to
1700 on 6850.

® CAPE VERDE ISLANDS

Radio Clube de Cabo Verde can be heard in Portu-
guese from 2145 to 2300 on 3883 (5kW) but is listed
on 3960. =

® CONGO BRAZZAVILLE |

La Voix de la Revolution Congolaise regional
station at Point Noire can be heard with good signals
until sign-off at 2000 on 4843. Sign-on is at 0500.

® ECUADOR

La Voz de Galapagos has been logged on 6245 from
0345 till 0401 sign-off, no National Anthem.

Radio National Espejo, Quito, has moved from
4680 to 4647.

Radio Iris. listed on 3372, has been heard on 3380
and is sometimes on 3381.

® GABON

La Voix de la Renovation Gabonaise has a new
regional station on 9555 and can be heard around
0630.

Libreville can be heard around 0500 on 4777
(100kW); also logged at 2100 on this channel.

® PERU .

OAX6Z Radio Moquegua has been heard around
0200 on 4825 (0.5kW). OAX8R Radio San Jose,
Iquitos, may be heard signing off at 0600 also on
4825 (1kW).

OAX10 Chiclayo was logged at 0345 with station
identification on 3380 (1kW).

OAZ4A Radio Tarma, heard at 0150 with station
identification on 5058 (1kW).

OAX7A Radio Cuzco may be logged with chimes
and station identification (repeated often) around
0300 on 6250 (1kW).

J

® LAOS

A station operated by 2nd Army at Long Chen has
been reported on 4500 with news in vernacular at 2258
and a time signal of five ‘pips’ at 2300.

® UGANDA )
Kampala can be heard most evenings. Listen on

4976 (3/8kW) around 2115 at which time a programme

of songs in English, with announcements was heard.

® FEDERAL REPUBLIC OF CAMEROON
When listening for the above station also listen out

for the adjacent 4972 (30kW) Radio Yaounde. Pro-

grammes are in French, English and vernaculars.

Acknowledgements to our own Listening Post and
SCDX.
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S.E. ASIAN QUEST

(Continued from page 225)

House, London W.C.2. The channels used by this
station, are listed in Table 1V.

TABLE III
Freq. Station Power Language
4790kHz Penang 10kW  Malay
4845kHz Kuala Lumpur 50kW  Indian
4985kHz Penang 10kW  English
5965kHz Kuala Lumpur 100kW  Malay
6025kHz Kuala Lumpur 50kW  Chinese
7110kHz Kuala Lumpur  10kW  Chinese
7200kHz Penang 10kW  Malay
7295kHz Penang 10kW  English
9515kHz Kuala Lumpur  50kW  Malay
9660kHz Kuala Lumpur 10kW  English
9710kHz Penang 50kW  Malay
TABLE IV
Freq. Station Power
3915kHz Tebrau 7.5kW
6080kHz Tebrau 7.5kW
7120kHz Tebrau 7.5kW
7235kHz Tebrau 7.5kW
9570kHz Tebrau 7.5kW
9580kHz Tebrau 7.5kW
9725kHz Tebrau 7.5kW
9740kHz Tebrau 7.5kW
11750kHz Tebrau 7.5kW
11850kHz Tebrau 7.5kW
11955kHz Tebrau 7.5kW
15310kHz Tebrau 7.5kW
15435kHz Tebrau 7.5kW
17880kHz Tebrau 7.5kW
21590kHz Tebrau 7.5kW
THAILAND

Officially termed Pathet Thai (Kingdom of the
Free), Thailand has an area of 198,300 square miles
and an estimated population of 25,520,000. Formerly
known as Siam, the capital is Bangkok. Bordered on
the West and North West by Burma, on the North
East and East by Laos and Cambodia and on the
South by the Gulf of Siam and Malaya, the heart
of the country is the central plain, watered chiefly
by the Menam Ghao Phraya into many irrigation
and drainage canals. The official language is Thai,
formerly termed Siamese.

Undoubtedly, the channel offering the best chance
of receiving Thailand is HSK9 11910kHz (100kW)
with its English Service to North America from
0415 to 0515GMT.

The short wave outlets of the Thai National
Broadcasting Station are listed in Table V. The
announcement to listen for is — “This is the Overseas
Broadcasting Station of Thailand”. The address for
reports is — Overseas Broadcasting Division, Public
Relations Department, Bangkok.
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In addition to the above, other stations in Thai-
land are operated by the Thai Ministry of Educa-

tion, these operating on 3202kHz (2kW) and
6060kHz (2kW).
TABLE V
Freq. Station Power
4830kHz HSKB Bangkok SkW
6070kHz HSKS5 Bangkok 1kW
6160kHz HSK4 Bangkok 1kW
7115kHz — Bangkok 2.5kW
7305kHz — Bangkok 2.5kW
11910kHz HSK Bangkok 100kW

Another transmitter of interest is that operated by
the Thai Television Company on 6010kHz (10kW)
and 7105kHz (1kW). The former channel is crowded
with other, more powerful, transmissions and the
writer has so far been unable to log the programme.
Strange to relate, the lower powered 7105kHz
channel has been logged by the writer on two
occasions within the last two years!

NOTE

It should be noted by the beginner — old timers
are well aware of the pitfalls — that both the frequen-
cies and time schedules mentioned are subject to
change, although the information given in this article
is, to the best of the writer's knowledge, correct at
the time of writing.

A further hazard is that the political situation in
some countries of South East Asia is in a state of
flux — therefore the speed of events may well over-
take the written word!

There is, of course, much more that could be
written about South East Asian stations but the
allotted space does not allow a more thorough
treatment of the subject. 1t is hoped that the notes
given here will inspire more SWL’s to take up the
absorbing hobby of Broadcast band listening and
join in the S. E. Asian Quest.

(To be concluded)

BBC STEREOPHONIC
BROADCASTS

The regular vhf Radio 3 stereo broadcasts now
provide a service to a potential audience of about
32} million listeners in the south-east, midlands and
north of England.

Additional stereo studio equipment continues to
be installed. These extra facilitics have enabled a
1007, increase in stereo output to be achieved, in
comparison with that in 1968, with an average now
of over fifty hours each week. Almost half of this is
BBC-produced material. This year, almost all the
Promenade Concerts have been broadcast in stereo.
Also, more drama is being produced in sterco and as
many as possible of the Sunday evening drama
productions in Radio 3 are now in stereo. The mid-
land, north and Scottish regions are now contributing
recorded stereo material to the network. Additionally,
‘Jazz Club’ on Sunday evenings (Radio 2) is being
regularly transmitted in stereo on Radio 3.

THE RADIO CONSTRUCTOR
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MULLARD EDUCATIONAL SERVICE

A new book published by the Mullard Educational
Service contains twenty electronic experiments that
have formed the subjects of pamphlets issued over
the past ten years. The experiments have been de
signed to familiarise students with electronic theory
and practice while building useful equipment. For
example, the first experiment describes the construc-
lion of a double-beam simulator for producing two
independent beams on a simple oscilloscope; and
the next a one-megohm-per-volt d.c. voltmeter.
Power supply units. oscillators (a.f.,r.f. and micro:
wave) and an oscilloscope are made in other experi-
ments. The critical potentials in gases, Hall eflect,

and logic gates are subjects that are also dealt with.

Intended for the use of apprentices and students
of electronics, the book could be an asset to tecturers
and teachers of these subjects. It could also help home
constructors to build their own tlest equipment — power
supply units, voltmeters and oscilloscopes - as wel as
various control circuits.

The book. entitled “Educational Electronic Experi-
ments” costs 10/- post free (cash with order) and can
be obtained from Mullard Educational Service,
Mullard Ltd.,, Mullard House, Torrington Place,
London, WCIE 7HD.

SPECIAL REPEAT

PLASTIPLEX BOXES

Newest, neatest method ever devised for small parts
storage. Resistors, capacitors, diodes, transistors, etc.,
at last can be made quickly accessible. Labelling easy
with slots provided on drawers. The two sizes inter-
lock, allowing vertical or horizontal combination.

Boxes are moulded in tough crystal clear plastic for
instant contents check. EACH FITTED WITH INDEX
CARD HOLDER & REMOVABLE DIVIDER.

Box sizes: small 51" x 21" x 24”; large 54" x 54" x 2}".

Normal price: 2/6 & 4/6 cach.

SPECIAL OFFER PRICE:
Smali 21/- per dozen plus 6/- postage.

Large 37/6 per dozen plus 6/- postage.

Orders over 60/- post free.

Workshop Equipment Offer

GOSCUT SHEARS

(Design Centre Approved)

Cuts metal and plastic without marking surface.
Avoids bending material. ‘Nibbles’ or ‘Notchcuts’
small sections with precision. Essential tool for radio
enthusiasts. Each Goscut is supplied with 3 blades for
(1) laminated plastics, etc., (2) chassis, (3) curved cuts
in plastic and thin metal. Normal retail price 39/6.

DS

# WHICH CUTS AND

g QHAPEQ

SPECIAL OFFER PRICE 29/6 plus 2/6 postage.

PLEASE DO NOT INCLUDE ANY OTHER ITEMS
WITH YOUR ORDER.

To Data Publications Ltd.
57 Maida Vale, London, W.9

Plcase supply:
Boxes: Small .
Goscut Shears .. B

I enclose cheque/crossed postal order for

.. doz. Large ..

Name .
Address

" Block Letters Pleas

U.K. ORDERS ONLY
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HE UNIT ABOUT TO BE DESCRIBED WAS BUILT TO
Tprovide an inexpensive, but reliable, method of

communication between the author's workshop
and the front door and living room.

The circuitry is entirely conventional. 1t works
well and has proved over a period of time to be
very dependable. the amplifier having at one period
been inadvertantly left switched on for the better
part of a week. Being conventional means, also, that
many of the components may already be in the
constructor’s spares box, as well as being inexpensive
to buy should the necessity arise.

The switching has the merits of simplicity and
reliability. The more usual “call” facility was omitted
in this design, as its inclusion was not, after due
investigation, found to be necessary - for the author’s
own particular requirements anyway.

SO

The Master unit and, to the left, a Slave loud-

speaker. The two top controls on the Master

unit are S1 (left) and S2 (right). At the bottom
are the neon lamp and VR1
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H. T. |

A simple but effective intercom unif
communication between one Maste
both Slave positions may be switc

THE CIRCUIT

The circuit, shown in Fig. 1, is fairly straight-
forward. Transformer T! is a special component
designed to match a 3Q speaker, when used as a
microphone, into the base circuit of a transistor.
Here, it couples to the first transistor, TR1.

AWV

R

vail|

A

s

Siave 2 i
LS3

Fig. 1. Complete circuit of the ““Door Com” inte
at the remote points, connecting to the a
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JR COM"™

.CHEN

1e “Door Com” allows loudspeaker
ind two Slave positions. If desired,
| into the system at the same time

Bias for TR1 is given by the potential dividing
resistors R1 and R2, and by the emitter resistor R7.
C1 bypasses the earthy side of T1 secondary, so
pérmitting the maximum transfer of signal current
from the primary to the base of TR1. R7 is bypassed
by C3.

The volume control VR1 forms the collector load

om unit. The two Slave speakers are mounted
lplifier and switching unit via twin cable
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of TRI, the signal tapped off its track being fed to
the base of TR2 via C4. Again, bias and stabilisation
is provided by means of a potential dividing net-
work, R3 R8, and by the emitter resistor R9, which
is bypassed by C6. The supply voltage to TRI and
TR2 is decoupled from that to the driver and output
stage by R6 and C7.

C5 couples the collector of TR2 to the base of
the driver transistor TR3, which is stabilised by RS,
R10 and the emitter resistor R11. the latter being
bypassed by C8.

T2 is the driver and phase splitting transformer.
with its primary forming the collector load of TR3.
and its secondary feeding the bases of the output
transistors. Bias for the output transistors TR4 and
TRS is obtained by means of the two collector-to-base
resistors, R14 and R15, and by R12. This method
of biasing was chosen in preference to the more usual
potential dividers as it allows a small amount of
negative feedback to be introduced, via R14 and
R15, from each collector to its own base. TR4 and
TRS should, if possible, be a matched pair.

Additional extra negative feedback can also be
introduced by means of a resistor, shown in broken
line in the circuit and designated Rx, from one side
of the primary of T3 back to the base of TR2. The
degree of feedback obtained depends on the value of
this resistor, and 100k is suggested as a starting point
since this was the value used in the prototype. Since

lllustrating how the printed circuit board fits
into the cabinet
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Rx is effectively in parallel with R3 at zero frequency,
it will affect the magnitude of the collector current
of TR2, which should normally be centred at ImA.
If heavy feedback is required the value of this new
resistor will need to be significantly lower than
100kQ, whereupon the value of R3 must be approxi-
mate to the value of 39kQ quoted for R3 on its own
in the Components List.

It is normal practice in audio circuits handling
speech to curtail the bass response in order to im-
prove intelligibility. This practice has been followed
to a moderate extent in the present design by choos-
ing rather low values for the interstage coupling
capacitors, and also for the emitter bypass capacitors.

In any high gain amplifier non-linearity in ampli-
tude response is present to a greater or lesser extent.
T'he effect of this non-linearity is to allow detection
to occur of any r.f. signal introduced into the input
and, if the r.f. is modulated, to allow a consequent
audio signal to appear at the loudspeaker. During
preliminary development work it was found that the
leads linking the Master to the two Slave speakers
picked up enough r.f. signals to cause a nuisance.
The inclusion of C2 reduced this pickup to negligible
proportions. In cases where it is not effective, an r.f.
choke in series with the non-earthy input lead should
prove helpful.

R|
VR| Et—
Ci2
® S3p
© € -1
TTTIT) TR,
| —eTTr -

jll J,R ll:--l
530 S: 2 o

T C3 =
T T ]

Fig. 2. If desired, a third switch can be added

as shown here, thus enabling the unit to oper-

ate as an amplifier in addition to its use as an
intercom
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~

SWITCHING

So much for the amplifier, and we come next to
the switching. In the prototype a jack type lever
switch of the type associated with manual telephone
exchanges was used for the changeover switch S2,
this being biased to remain in the Listen position.
Alternative types of switch can include a spring
loaded double pole double throw toggle switch or a
double pole double throw push-button.

In order to preclude any possible misunderstanding,
it might be helpful to state at this point that the
Talk position is given when the Master, at the ampli-
fier, is talking to a Slave station, and Listen is given
when the Master listens to a Slave.

S2, therefore, is the Talk-Listen switch, and is
shown in the Talk position in Fig. 1. The other
switch, S1, has three positions. In position 1 it selects
Slave speaker No. 1, in position 2 it selects Slave
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The printed board assembly. A preset variable
resistor was fitted in the R12 position instead of
a fixed resistor when this photograph was taken

speaker No. 2, and in position 3 it places both Slave
speakers in parallel. This last position is principally
for Listen purposes, and has permitted the more usual
Call facilities to be dispensed with, since in practice
it is very easy to distinguish which speaker is in use.
Having established the speaker in use, S1 is then
switched over so that that speaker alone is in circuit.
The third pole of the switch, SlI(c), switches on a
neon mounted on the front panel in position 3 to
indicate that both speakers are in parallel.

Fig. 2 shows how the unit can be modified so that
an external signal can be fed in, thus allowing it to
be used for a number of purposes such as signal
tracing or record player amplification, etc. The input
impedance is fairly low, being that associated with
a common emitter base input circuit. The working
voltage of Ci2 depends on the circuit connected to
the input socket. No polarity marking is given in
Fig. 2 for CI12, as the polarity with which it is
connected will also depend on the circuit coupled to
the input socket.

PRINTED CIRCUIT BOARD

The amplifier, without the modification shown in
Fig. 2, was built on a printed circuit board measuring
2% by 7% in., as shown in Fig. 3. Due to the fact
that it connects between two points that are well
spaced out in the stage layout, no provision is made
for the feedback resistor Rx to be connected to the
print through holes in the board in the same manner
as the other components. It is, instead, soldered
directly onto the copper side of the board between
the collector of TR4 and the base of TR2. This is a
reasonable approach in practice, especially since the
value of Rx is experimental.

Fig. 3. The printed circuit board, as seen from
the copper side. This is reproduced full size
and may be traced

THE RADIO CONSTRUCTOR
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Amplitiers for
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Public Address, etc., etc

Includes contributions by such
well-known authors as

A. S. Carpenter, A. Kinloch,
E.Govier. G. A, French,
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of “Audio Amplifiers”, Data
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Resistors
R1 68kQ C
R2 12kQ O
R3 39kQ M
R4 2.7kQ
RS 68k% P
R6 2200 o)
R7 1kQ N
RS 10k E
R9 1k N
R10 22k T
R11  1kQ S
R12 820
R13  4.7Q
R14  8.2kQ
R15  8.2kQ
R16 1500
R17 470
Rx 100k$2 or as required (see text)
VRI1 5kQ potentiometer, log track

Cuapaciiors
(All electrolytics 15V wkg. unless otherwise stated;
100V wkg. printed circuit type or as available.)

C1 8uF electrolytic

C2 0.05uF paper

C3 8uF electrolytic

C4 2uF electrolytic

C5 2uF electrolytic

Cé6 8uF electrolytic

C7 100u.F electrolytic

C8 8uF electrolytic

C9 100uF electrolytic

Cl10  0.05u.F paper

Cl1  500uF electrolytic, 25V wkg.
Cl12  8uF electrolytic if used — see text)

Transformers

Ti Transformer type TT52 (Repanco)
T2 Transformer type TT45 (Repanco)
T3 Transformer type TT46 (Repanco)
T4 Mains transformer, secondary 9-0-9V

80mA, type MT9 (Osmor)

Semiconductors

TR1 OC71
TR2 OC44
TR3 OCS8ID
TR4 OCsl
TRS5 OCS81

D1, D2 Silicon rectifiers, 50 p.i.v., 400mA mini-
mum.

Switches

Si 3-pole 3-way, rotary

S2 2-pole 2-way, spring-biased (see text)

S3 2-pole 2-way slide (if used - see text)
Neon

NE! 240V panel mounting neon assembly.

complete with integral series resistor

Loudspeakers

LSt  3Q, Sin. round

LS2  3Q, 3in. square

LS3  3Q, 3in. square

Miscellaneous
2 knobs
2 heat sinks or clips
Printed circuit board
Wire for connection to Slave speakers
Material for cabinets

In Fig. 3 the components are shown in circuit
symbol form and the view is with the copper side
towards the reader. If the constructor likes to add a
distinctive personal touch he can include his initials
in the copper pattern, as the author has done in Fig.
3. If in doubt, the secondary winding of T1, that
which connects to the base of TRI1, is the high
resistance winding.

Other forms ot construction, such as Veroboard,
can be used with equal success, so long as one or
two provisos are borne in mind. As with all moderate
and high gain amplifiers, the “straight line”” form of
construction is advisable, with the input and output
at opposite ends of the board. Adjacent transformers
must be mounted with their axes mutually at right
angles. Ignoring these basic principles can result in
an amplifier that is permanently unstable.

In the prototype, TR4 and TRS5 were fitted with
heat sinks in the interest of long-term cool running. If
sinks of the required size cannot be obtained, suitable
alternatives are heat clips type H.13 from Henry's
Radio.

CHECKING THE AMPLIFIER

Connect VR1 to the board, then connect a Slave
speaker via its wiring to the input points and the
Master speaker to the output points. Remember that
there will be acoustic feedback if the audible output
from one speaker can be picked up by the other.
Using jumper wires, connect the right hand input
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point and the right hand output point (i.e. the point
nearer C11 in both instances) to the adjacent copper
area at earth potential. Switch on and find the value
required in feedback resistor Rx which gives the
amplifier gain desired. Adding Rx should cause
volume to decrease; there is a slight possibility that
an incorrect component in the T2 position might
result in volume increasing, or oscillation, when Rx
is added. Should this occur, Rx should be connected
to the collector of TRS instead of to the collector
of TR4.

The cabinet in which the printed board, the Master
speaker, and associated switches are contained can be
made to suit individual tastes. The prototype cabinet
was made from 20 s.w.g. aluminium and measured
8 in. square by 4 in. deep. The finish was black
crackle, and the cabinet was connected to the mains
earth. The general disposition of components within
the cabinet can be seen in the photograph.

When installing the circuit board in the cabiner,
keep the input and output leads from the board to S2
separate. Although there was no trouble with the pro-
totype there 1s a possibility that instability may occur
due to stray capacitive coupling between input and
output circuits, or that a feedback howl may become
evident when switching from Talk to Listen, and vice
versa. Should either or both these effects occur,
reverse the input connections to T1 at the board by
taking the earthing jumper wire to the other input
point and the non-earthy wire from S2 to the pre-
viously earthed input point.

THE RADIO CONSTRUCTOR
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‘GO - NO-GO’
DIODE TESTER

by
J. JOHNSTONE

This ingenious test circuit allows diodes to
be checked for all basic characteristics in
one step

an ohmmeter will know how tedious it can be.

The simple tester described here was developed
to speed up the process, and gives a clear indication
of the four possible states which can exist when a
diode is connected across the terminals. The action
of the circuit is explained below.

! NYONE WHO HAS TESTED A NUMBER OF DIODES WITH

Open Circuit. L1 lights.

On positive half cycles L1 is lit via D1, RI, R2.
The positive voltage across R2 back biases D2, and
is too low to light L3.

Good Diode. L3 lights.

D1, R1, Lt, are all shorted by the device under
test. The positive voltage developed across R2 is now
high enough to charge C1, and light L3.

COMPONENTS
Resistors

(All resistors 1 watt 109%)
K1 1052
R2 3062 \
K3 1062
R4 1260
Capacitor
Cl 2 x 5,000uF, 6V wkg., connected as

shown to torm a 2,500pF un-
polarised capacitor
Transformer
Tl Mains transformer, secondary 6.3V
200mA (minimum current rating)
Diodes
D1, D2 Type SDI (International Rectifier) or
similar
Lamps

L1, L2, L3 pilot lamps, 6V 0.06A
Miscellaneous
1 red terminal
1 black terminal
3 lampholders
Tagstrip, case, wire, etc.

— Test 4
——
L
Ot Ry I Rg
R &3 Ll
L T
E Fo-
ac =|||= =
moxns:_“:|‘:6'3v AE R E L7 lc
I = eze@ e
=
1111 0
5 ;
Lo
[~
']/1
The circuit of the ‘Go—No Go' diode tester
}
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Short Circuit. L2 lights.

DI, R1, L1, are again shorted, and the full ac.
voltage is developed across R2. D2 passes the negative
half cycles, and L2 lights. Cl appears as a low
impedance shunt across L3.

Reverse Polarity. All lamps light.

L1 lights on positive half cycles, negative half
cycles pass through the diode under test and light
L2. Also Cl is charged to light L3.

CONSTRUCTION

The terminals and lampholders were mounted on
the front panel of a small metal case. The trans-
former, and a short length of tagstrip were fastened
to the base of this case. The two capacitors which
comprise C1 were wired up to the tagstrip, and for
extra security tied down with lacing cord. The other
components were wired between the transformer.
lampholders and tagstrip. One side of the trans-
former secondary and the case were earthed by the
mains lead.

The rectifier type SD1 specified in the Components
List for D1 and D2 has a p..v. of 100 volts and a
maximum forward current (average) rating of
600mA. Any small rectifier diode of similar rating
could be used instead. |

IEE 1970/71 PRESIDENT

The President of the Institution of Electrical
Engineers for the Session 1970/71 is The Rt Hon
Lord Nelson of Stafford MA (Cantab) Hon D.Sc.
(Aston & Keele), C.Eng FICE, Hon F.L MechE,
FIEE FRAeS; Chairman, General Electric and
English Electric Companies Limited.

He took office as IEE President on 1 October 1970.
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RADIO CONSTRUCTOR

DEGEMBER ISSUE

THE ‘VENTURER’ TRANSMITTER

This comprehensive a.m./c.w. design covers
all bands from 10 to 160 metres inclusive and
incorporates switched band change and p.a.
drive peaking.

THE ‘MINIFLEX’ Mk. il
MEDIUM/LONG WAVE TUNER

Using a minimum of components, this devel-
opment from the author’s original ‘Miniflex’
design provides continuous tuning over the
medium and long wave bands. Particularly
ingenious are the methods employed for ob-
taining regeneration and waveband switching.

HIGH ACCURACY THERMOSTAT

By taking advantage of a differential com-
parator integrated circuit, this thermostat can
maintain temperature control within one-
seventh of one degree Centigrade. Intended for
temperature control of photographic baths for
colour printing, it has many other applications
where a close control of temperature is
required.

PLUS

@® OTHER CONSTRUCTIONAL
PROJECTS

@® DATA SHEET 45
@® SUPPORTING FEATURES

ON SALE DECEMBER 1st
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CURRENT SCHEDULES

Times = GMT Frequencies = kHz

* AUSTRALIA

The English service of R. Australia to the U.K.
and Europe is now on 9730 and 11710 at 0645. The
Mid-Pacific Islands Service is now on 5995 (which
replaces 7205) from 0830 to 1215. The 17740 channel
has been replaced by 17795 for the N. American
Service from 0100 to 0300. The parallel frequencies
of 15320 and 21740 remain unchanged. From 1500
to 1730 R. Australia is now on 11740 and the new
outlet of 11880. A new programme in Vietnamese is
radiated from 2130 to 2230 on 11790 and 15225,
Another new outlet is on 15295, a 50kW relay from
Darwin.

* MOZAMBIQUE

Test transmissions have been heard at 1800 from
Radio Clube de Mozambique new regional station
at Beira on 4935. The schedule is from 1500 to 1900.

* NORWAY

Radio Norway has added a new transmission to its
schedule. From 0500 to 0630 to East Africa, the
Pacific and North America on 9550. 9645 and 21730.

* NEPAL

Radio Nepal has replaced 7120 with 7165. The
External Service is on Tuesdays and Saturdays only
from 1350 to 1420 on 7165 and 11970.

* NIGERIA

The Eastern Central State Broadcasting Service,
identifying as ECBS, is now on the air from 0500 to
2200 on 7315. This replaces the former Radio Biafra.
Radio Nigeria, Enugu, can be heard signing on
daily at 0500 on 6035. Radio/TV Kaduna radiates
on 6090 and 9570.

* RHODESIA

Radio Rhodesia has returned to the 120 metre
band and the African Service can be heard at sign-on
at 0330 and from 1630 to 2010 on 2335. An English
programme is broadcast on this channel from 2010
to 2200 on Saturdays only.

* YEMEN

Radio Sanaa is back on 5804 where it has been
logged at 0400. Radio Sanaa can still be heard from
1600 to 2200 on 4937.

% SYRIA .
Damascus can be heard on 9670 instead of 15165
with the European Service from 1730 to 2100.

* CUBA

The “Voice of Vietnam™ is a 15 minute programme
from Radio Havana this being part of the daily
English transmission to Europe from 2010 to 2140
on 17885 (formerly 17840). The English service to
North America from 0058 to 0600 is now on 11960
instead of 9525 and 11865. The 11760 channel
remains unchanged.

* CHINA

Radio Peking can be heard in English on 9965 at
2030 and on 15030 at 2000. Many additional channels
are used.

Acknowledgements to our own Listening Post
and SCDX. =
THE RADIO CONSTRUCTOR
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F.E.T. TIMING CIRCUIT

by
R. B. GRAY

By taking advantage of the extremely high input resistance of a field effect
transistor, this timer offers very long periods wih a low value timing
capacitor. Of particular value is the repeated accuracy of timing periods

can give timing periods from less than one

second to several hours. It is designed to be
operated from the local mains supply, and external
circuits are controlled by its internal relay. The
original timer was used to operate an enlarger and is
accurate enough to be used as a process timer de-
manding consistent results.

TII[S UNIT, WHICH UTILISFS AN N-CHANNEL F.E.T.

CONVENTIONAL TIMERS

The two great disadvantages of conventional tran-
sistorised limers are overcome in this circuit. The
input impedance of a transistor, compared with that
of a valve, is very low. Because of this a relatively
low value of charging or discharging resistor is
required in conventional transistor timers to mini-
mise the shunting effect of the input resistance of
the first transistor. In order, then, to obtain timing
delays of reasonable length a large value of timing
capacitor has to be employed. These capacitors are
high value electrolytic components of the order of
100uF or so. It can thus be seen that the calibration
accuracy of transistorised timers is very low, first
because the input impedance and hence the shunting
effect of the transistor varies with time and tem-
perature and, second, because the leakage and value
of electrolytic capacitors vary with age.

Both of these disadvantages can easily be over-
come by presenting an extremely high input impe-
dance to the timing circuitry, and a device which
fulfils this requirement admirably is the field effect
transistor. An f.e.t. is incorporated in the timer
described in this article. The design also provides
sharp action of the relay to eliminate errors during
short timing periods, and a single push-button start
for the timing circle rather than a charge-time switch
for controlling the capacitor.

FIELD EFFECT TRANSISTOR

It will be helpful, at this stage, to briefly examine
the basic operation of the field effect transistor.

While the normal junction transistor is a current
operated device, this is not true of the field effect
transistor. The n-channel f.e.t. used in this timing
circuit, consists of a bar of n-type material which
has contacts at either end, these being known as the
source and drain electrodes. Situated between these

NOVEMBER 1970

terminations is a p-n junction formed by the n-type
material of the channel and a p-type material, the
gate, on which is mounted a third electrode. This
third electrode controls the flow of current between
the other two.

When the p-n junction is reverse biased, as in
Fig. 1, the resultant depletion region extends through
the n-type material to a degree determined by the
reverse bias voltage, thus effectively narrowing the
channel width. Since the conductance of the channel
is proportional to its width the drain current drops
with negative gate voltage. At a certain gate voltage
known as the pinch-off voltage the effective channel
width thickness is reduced to zero and no current
flows.

The gate current flowing when the p-n junction is
reversed biased is merely the leakage current of the
junction and can hence be made very small. The
input resistance is thus very high indeed, being of
the order of 10% to 10" ohms.

THE CIRCUIT

Turning now to the timer itself, we may examine
the full circuit of this and its power supply, as
shown in Fig. 2. In this diagram all relay contacts
are illustrated in the de-energised position.

P type Depletion layer

| Drain -
\/ Wi

,} =—N channel
Gate /

-
Source

it

-
. !
= —

Fig. 1. llustrating the operation of a field effect
transistor with a reverse biased gate junction
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It can be seen that, when the relay is de-energised,
no bias is applied to the f.e.t., TR1 and it conducts,
holding on the Darlington pair TR2 and TR3 which
in turn leave TR4 non-conducting. Thus, the relay
remains de-energised.

R6 is included in circuit to limit the initial charge
current. Also, contacts A3 of the relay open and
break the external circuit.

The diode D1 is reverse biased across the relay
and protects TR4 by suppressing any high voltage

Timing resistor Relay coil TRg
0C35 D>
3
'
Re SRy R2E \ | R
3 +
A2
ol TR R3%E I Ti
Y =+ L
1r Al ) ) Capm C3$ |sv% n
! 2
D3
TR
! TRq 91V i
MPF 105 oC20I Jacies
R42 .
R 4:> S P
9
A3
 SERNSS N
To controlied circuit AC.
mains
Source
(4
Drain Gate b
—_ ebc
P
MPF 105 0c20! ACI28 B =
OC35
Lead-outs Lead-outs Lead-outs
Fig. 2. The circuit of the f.e.t. timing unit, complete with power supply

When the push-button St is operated the relay is
energised, and its contacts A3 complete the external
circuit being timed. At the same time, contacts Al
and A2 transfer the timing capacitor Cl from the
supply rails to the source and gate of the f.e.t. in
such a manner that the p-n junction becomes reverse
biased. The reverse bias at the junction is greater
than the pinch-off voltage needed to reduce the drain
current to zero and the channel stops conducting.
This switches off the Darlington pair and leaves
TR4 conducting, thus holding the relay on. The
timing capacitor is discharged by the timing resistor
Rx and, when the voltage across it is reduced below
the pinch-off voltage of the f.e.t, the channel begins
to conduct, Because the Darlington pair has such
a high gain (the gain approximating to the product
of the individual gains of the transistors) a small
change in drain current, and hence base bias, results
in a very large change in the current flowing in the
collector circuit of the pair. The conductance of the
Darlington pair switches off TR4 almost immediately
and the relay is de-energised very rapidly. It is this
sharp circuit action which eliminates errors in the
timing period due to mechanical deficiencies in the
relay.

Relay contacts Al and A2 now reconnect the
timing capacitor Cl across the supply rails. Resistor

236

transients produced by the rapid action of the relay.

The power supply is fairly conventional, the out-
put being series regulated by means of a 9.1 volt
zener diode in the base circuit of an OC35. The
output voltage is taken between the emitter of this
transistor and the positive line. Loads in excess of
100mA can be placed on the output with negligible
change in output voltage. making the supply ideal
for providing power to external circuits if required.

TIMING RESISTORS

In its original application as a photographic en-
larger timer the value of Rx (which is changed by a
single pole 12 way rotary switch) was determined in
such a manner that each increase in exposure time
gave the same effect as opening the aperture of the
enlarger lens by half a stop, 1.e. if the lowest value
of Rx is in the first position of the range switch and
gives a time of t seconds then the second position gives
3t seconds, the third 2t seconds and so on.

2

The timing resistors are represented in Fig. 2 by
the single resistor Rx as it is anticipated that con-
structors will have their own ideas on the method
of timing control to be used. That employed by the
author illustrated in Fig. 3, in which the single pole

THE RADIO CONSTRUCTOR
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COMPONENTS

Resistors
(All resistors, } watt 109,)
R1 1.8kQ2
R2 2.2k
R3 3.9kQ
R4 3.3kQ
RS 1.6kQ2
R6 1.7Q
Rx Timing resistor network (see text)

Capacitors
Cl 4uF 15V wkg.. 1antalum or paper
C2 100p.F electrolytic, 15V wkg.
C3 250uF electrolytic, 30V wkg.

Semiconductors
TR1 MPFI105
TR2 OC201
TR3 OC201
TR4 ACI28
TR5 OC35
DI OAS8I

D2 Silicon rectifier, p.i.v. 50, 500mA
D3 9.1V zener diode, 400 mW

Transformer
TI Mains transformer, secondary 15V 1A
(see text)
Switches
St push-button. press to make

S2 s.p.s.t, toggle

Relay
6-volt relay, 3002 coil, 2 changeover contact
sets, one normally open contact set (see text)

12 way switch offers 12 separate timing periods in
the progression just referred to. It so happened, with
the particular timing capacitor and f.e.t. used, that a
timing resistance of 1MQ gave a delay of five seconds.
The length of the delay varies lincarly with timing
resistance  whereupon the remaining resistors had
proportionate values. These were calculated at
200kQ for one second. Thus, a 75 second delay
required a resistance of 75 times 200k, or 15M,
and so on. As the author had low tolerance compo-
nents only to hand. quite a few of the timing resis-
tors were made up of series or parallel combinations
to achieve the desired delay.

Constructors building the timer should initially
ascertain by experiment the timing resistance required
to achieve a five second delay, and then work from
this figure accordingly. Resistance values should be
near to the 200k} per second figure encountered by
the author. If desired, a suitably calibrated variable
resistor could also be incorporated in the timing
resistance  circuit.

Timing resistances of 30MQ (corresponding to 150
seconds in the prototype) and higher are quite feasible
if attention is paid to the maintenance of good
insulation in the switch and wiring. As a test of
operating efficiency, the circuit was checked over
and over again with a 30MQ resistor and gave an
accuracy of better than 1

NOVEMBER 1970

As a further demonstration of the high value of
input impedance of the f.e.t., one of the positions of
the timing switch was temporarily left open-circuit
and the timing cycle started. After eight hours the
cycle had still not terminated so an estimate of the
charge left in the capacitor was made. This result
gave a reckoning of greater than 15 hours for the
open-circuit timing cycle. The capacitor employed in
the C1 position for this experiment and for general
operation of the timer was a tantalum component.

COMPONENTS

Most of the components are standard types and
are readily available. Transistor TRI1, the f.e.., can
be obtained from a number of suppliers including
L.S.T. Electronic Components, Ltd.

The relay emploved in the prototype circuit was a
miniature 6 volt type with 300Q coil, together with
two sets of changeover contacts and one normally
open contact. It is available from Newcross Radio,
Oldham Road, Manchester. If an alternative relay is
employed its coil resistance should not be less than
150Q.

The mains transformer had a secondary voltage of
15. However, this voltage is not critical and a 17
volt one amp charger transformer could be used

AAAAA
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]

[ VLY SE— |
\ \\ i
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A 4
To negative To TR| gate
supply rail

Fig. 3. Control of timing period can be
achieved with the use of a 12-way rotary
switch, as shown here

instead. With such a transformer TRS5 will dissipate
about 4 to & watt when the specified 300Q relay is
energised, and would not require a heat sink.

During construction and wiring, the usual care
should be taken to avoid applying excessive heat to
the transistor lead-outs. The f.e.t. leads should be
soldered with an earthed soldering iron.

ITT THERMISTORS

The Taunton-based Thermistor Product Division of
ITT Components Group Europe has won a contract
to supply the British Post Office with thermistors
worth in excess of £50,000.

This is the latest in a series of orders for ITT
thermistors to be used for maintaining security on
shared or party telephone lines, by using the thermi-
stor’s ability to absorb unwanted signals in its high
resistance condition.
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TRANSFORMER DESIGN FOR
MAINS DRIVEN BRIDGES

by
A. M. SELLICK, A.M.LE.R.E.

Resistance-capacitance measuring bridges which are energised by a 50Hz
voltage derived from the a.c. mains often show a poor performance when
measuring capacitance under 100pF. Our contributor demonstrates that
this shortcoming can be traced to the mains transformer, and describes a

transformer design

POPULAR FORM OF RESISTANCE-CAPACITANCE
measuring bridge takes the basic form illustrated
in Fig. 1. An alternating voltage (normally 50
volts r.m.s.) obtained from a mains transformer is
applied to the bridge, which is balanced for a null
indication in the usual way. A typical practical
example of such a bridge appears in Fig. 2, in which
the bridge is balanced by VRI1 for a null indication
in the “Magic Eye”, V1. The unknown resistor or
capacitor is connected to the terminals shown as “X",
and its value is read from a calibrated scale fitted to
VRI. Resistors R1 to R6 and capacitors C1 to C4 are
the “standards”. Component values are given in the
accompanying Components List*. -

TRANSFORMER CAPACITANCE

It is often considered that bridges, such as that of
Fig. 2, which operate from the 50Hz mains via a
mains transformer are not suitable for measuring
capacitor values lower than 100pF because inaccura-
cies may be introduced due to the relatively high
self-capacitance in the mains transformer between the
secondary supplying the bridge and the core and the
other windings. These considerations might cause a
would-be builder to hesitate before deciding to con-

Null X I
indicator I
= 4 i':E
= =|E ac
= = mains

g
T%/T

‘Standards’

Fig. 1. The basic circuit of a bridge capable

of measuring resistance or capacitance and

operating from a 50Hz a.c. supply. The

unknown component is connected to the
terminals marked “X"
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which overcomes it

struct this type of instrument, but if a few simple
techniques are incorporated it will be found that
capacitances down to the order of SpF can be
measured with complete reliability.

The writer's experience with this type of bridge
includes the building of four models each with a
different layout and mains transformer. Although all
were satisfactory on the resistance and higher capa-
citance ranges the performance of the first two was
poor on the 100pF range. In particular the checking
of capacitors below 100pF was. at the best, merely
an estimation of the balance point due to the con-
fused pattern displayed by the “Magic Eye”. After
further experiment, and the elimination of other
possible causes, the origin of the trouble was assumed
to lie in the transformer self-capacitance. This, in
itself, could not be eliminated but its effect on the
bridge circuit could be minimised by suitable screen-
ing. A new and somewhat elaborately scregned trans-
former was therefore built and incorporated in the
third instrument, which proved entirely satisfactory
in operation. Capacitances down to the order of SpF
could be measured with relative ease while a sharpen-
ing of definition at balance was observed on the
higher capacitance ranges.

In this form the instrument served for several
years but was eventually rebuilt with a smaller and
simpler transformer which experiment and experience
had suggested was possible and which proved equally
as satisfactory in use as its predecessor.

It should be mentioned at this point that descrip-
tions of mains driven bridges of the type with which
we are now dealing have appeared in the technical
press from time to time. There are minor variations
In circuitry or component values in these bridges but,
to the writer's knowledge, no special measures have
been recommended to prevent transformer self-capa-
citance from affecting performance nor has any
optimum design of transformer been suggested.

In consequence, and since the self-capacitance of
a transformer is dependent on its physical dimensions
and winding arrangements, it follows that differences
in performance between one instrument and another
may arise due to variations in transformer design.

In the fortuitous case performance may be satis-
factory although no special precautions are taken
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Fig. 2. A practical resistance-capacitance bridge incorporating a
“Magic Eye” as null indicator

Resistors

R1 IMQ 1 Twalt
R2 100k 1 L watl
R3 10k | 1 watt

R4 1kQ | 1 watt

RS 100<2 1 I watl

R6 102 19 1 walt

R7 10k 20%, 4 watt

R8 10k 209, + waul

R9 IMQ 109, § watt
R10 IMQ 10 Towatt
R11 22MQ 10 L watt
VR1 5kQ wirewound linear

COMPONENTS

Capaciiors
Cl 0.001uF 1% silver mica or paper
C2 0.01pF 1% silver mica or paper

C3 O.IpF 1%, paper
C4 1uF 17, paper
C5.6 1uF or larger (may be electrolytic)
C7 0.1uF paper
Valve
\2! EM34

but in other instances the eflect of sclf-capacitance
acting across the bridge arms may impair the
accuracy with which the bridge can be balanced.
Suspicions regarding the usefulness of this type of
bridge for the measurement of low value capacitances
are therefore not without foundation.

BASIC FACTORS

The detailed study ol transformer self-capacitance
is a somewhat tedious process but a general appre-
ciation of the basic factors involved will be sufficient
to cover the present case.

In any iron cored transformer capacitances exist
between the turns and layers of each winding, between
windings and between windings and core. Capacitances
are also reflected from one winding to another by the
turns ratio and due to winding resistances and dielec-
tric losses should be regarded as impedances rather
than pure reactances. Therefore, looking into a
secondary winding we “see” a reflected impedance
and not a pure reactance.

If the winding is used to energise a bridge circuit
this impedance is thrown across the bridge arms and

NOVEMBER 1970

may, depending on its magnitude and phasc relation-
ships. affect the accuracy with which the bridge can
be balanced.

A typical transformer driven bridge circuit with
the various internal capacitances shown convention
ally in lumped form appears in Fig. 3. 1t is, however,
more appropriate to visualise the system as a network
of impedances. Only two windings are shown although
there may be others on the same core and each will
contribute its quota of self-capacitance to the whole.

Referring to Fig. 3. the offending capacitance is
that appearing between the two windings and an
obvious step is to place an earthed screen between
them and thus eliminate direct capacitance between
the pair.

The capacitance then “seen” by the bridge arms is
that between the winding and the screen and will be
virtually a pure reactance. Also, if the secondary is
symmetrically wound the capacitance will be balanced
across Lhe bridge arms and appear as Cl and C2 in
Fig. 3. Under these conditions the balancing of the
bridge is unafiected by the presence of Cl and C2
although it may be necessary to earth the chassis in
order to stabilise the instrument as a whole.
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ELECTROSTATIC SCREENS

Electrostatic screens are most commonly found in
mains transformers where they are placed between
the primary and secondary windings to shield the
latter from direct mains capacitance. The screen
comprises a single earthed turn of thin copper or brass
strip with insulated ends and of full winding width.

An alternative method of achieving the same end
is to place the heater winding next to the primary.
Heater windings are almost invariably earthed either
at one end or at a centre tap and being of low impe-
dance act as an effective electrostatic screen. The
heater winding in the transformer to be described is
used in this manner.

TRANSFORMER DESIGN

The design of a mains transformer is normally a
problem involving the balancing of numerous con-
flicting technical demands with the economics of the
case, having regard to the performance required
from the component and the conditions under which
it will be used.

From the point of view of amateur transformer
building it is often expedient to adopt a more liberal
but less economical design for the sake of ease in
construction. For example, heavier wire gauges than
are strictly necessary might be used in order to ease
the winding process. This, in turn, might call for
larger core dimensions.

For hand winding on a simple machine 38 s.w.g.
enamelled wire would appear to be about the smallest
gauge which can be wound in the amateur workshop
without undue tedium. Given a true-running spindle
and bobbin, 36 s.w.g. wire can be wound without
great difficulty while the process naturally becomes
easier as the wire size increases.

A suitable transformer for the present application
made up on a Fin. stack of Pattern 10tA Silicor
107/0.014in. laminations. The dimentions of which are
given in Fig. 4. Unfortunately, it is difficult for the

o O _T

| |
SRR SRR B 78

|
]
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| !

|

- — gt oo —

Fig. 4. Dimensions of the laminations used in
the transformer
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Fig. 3. The stray capacitances around the trans-
former supplying the bridge may be represented
by lumped capacitances, as shown here
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amateur to purchase these laminations in small quan-
tities at low cost but it should be possible to obtain
laminations from discarded transformers or other
sources which are approximately similar in size. The
winding details which follow apply specifically to the
Pattern 101A laminations but the knowledgeable
amateur should be able to adapt them to alternative
laminations. It is necessary to ensure that the centre
limb core area (width of centre tongue of lamination
multiplied by stack height) is equal to or greater than
the figure quoted for the Pattern 101 A laminations.

TABLE I

Turns, Wire Gauge
2,500 turns of 36 s.w.g.
enamelled wire in 23

layers. Tapped as re-
quired at 220 and 240V.

Winding
Primary 250V

LT, 6.3V 2A 68 turns of 28 s.w.g. ena-
melled wire.

H.T. 150V 5SmA 1620 turns of 36 s.w.g.
enamelled wire in 15
layers.

Screen I turn copper foil approx.

0.005in. thick; full wind-
ing width and insulated

ends; connection for
earthing.
Bridge 50V SmA 540 turns of 36 s.w.g.

enamelled wire, wound
and connected as in
Fig. 5.

No. 36 s.w.g. enamelled wire is used for the
primary, h.t. and 50 volt bridge windings and 28
s.w.g. enamelled wire for the I.t. (heater) winding.
Primary and secondary ends should preferably be
brought out at opposite ends of the bobbin.

A full lin. winding length will be available after
allowing for end cheeks and will accomodate approx-
imately 110 turns per layer of 36 s.w.g. wire. All
windings are layer wound.

The general specification will then be: Zin. stack of
laminations as above; Centre limb area: 0.65 sq. in.;
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Efficiency: 85%, assumed; Primary turns per volt:
10; Secondary turns per volt: 10.8. ’

The windings are then wound on in the order
shown in Table 1.

Insulation between primary and l.t. windings is
given by three layers of empire cloth, with a turn of
paper over the 1.t. winding to give a smooth bed for
the following section. There should be two layers of
empire cloth between the other sections. Also, there
should be one turn 0.005in. tissue paper between
winding layers.

If the winding depth permits, the insulation over
the screen may be built out with half a dozen turns
of stout writing paper to reduce capacitance between
the 50 volt winding and the screen.

1 1[!

1 [ IlIi

= |

1
z T =17}
- L

e — [
50V winding

Fig. 5. The manner in which the 50 volt secondary
is wound ensures that stray capacitances to earth
are balanced symmetrically

TABLE 11
Item Details
Core lin. stack laminations,
Pattern 101A
Wire For primary, h.t. and

bridge windings, 34 s.w.g.
enamelled wire; for Lt
winding, 28 s.w.g. enamel-
led wire

Primary, 8.8; secondaries.
9.5.

Primary, 2,200 turns;
L.T., 60 turns;

H.T., 1,425 turns;
Screen, as for previous
transformer;

50V, 475 turns.

Turns per volt

Windings

An allowance of 0.05in. has been made for the
bobbin sleeve thickness and with careful winding

and smooth laying on of insulation the completed
winding assembly should fit comfortably into the
core window space.

It will be noted that this transformer not only
provides the 50 volt winding for the bridge but also
offers h.t. and heater voltages as well. The two ends
of the electrostatic screen must, of course, be in-
sulated from each other or the screen will constitute
a shorted turn.

Of particular importance is the manner in which
the 50 volt secondary is wound, this being illustrated
in Fig. 5. Half of the total turns are wound in each
section, section B being wound in the reverse sense
to section A. This method of winding ensures that
capacitances to earth are balanced symmetrically.

Some readers may, in the interests of easier wind-
ing, prefer a specification calling for a slightly larger
core, less turns per volt and a heavier wire gauge.
In such cases the design given in Table II should
prove suitable. Insulation requirements are the same
as for the previous transformer. 8oz. of 34 s.w.g.
enamelled wire will be sufficient. |

CAN ANYONE HELP?

Requests for information are inserted in this feature free of charge, subject to space being available.

Users of this service undertake to acknowledge all letters, etc., received and to reimburse all reasonable

expenses incurred by correspondents. Circuits, manuals, service sheets, etc., lent by readers must be
returned in good condition within a reasonable period of time.

Newmatic ‘Ten Four’ Car Radio. — B. Marshali,
54 Belfast Road, Bangor, Co. Down, N. Ireland
— service sheet or circuit or any details of this
receiver.

Mullard Valve Tester Type E7600. — G. A. Young,
5 Hawthorne Road, Old Leake, Nr. Boston, Lincs
— circuit diagram or any information.

Jason 12-10 Mk3 Amplifier. — A. J. Dodd, 77 Clay-
ton Road, Newcastle-under-Lyme, Staffs. ST5 3NE -
circuit diagram urgently required, loan or purchase.

Transceiver No. 31, Mk2. — N. Blakeney, Ashdown
House West, Dane Hill, Haywards Heath, Sussex
— borrow or purchase handbook_ and details of
_suijtable power supply.

NOVEMBER 1970

Hallicrafters TW-500 Portable Receiver. — F.owW.
Luff, 44 Ashford Road, London, N.W.2. — circuit
diagram, service sheet or manual.

Ace Radiogram Model 3459. — M. ). Levy. 19
Totternhoe Close; Kenton, Middx. — service sheet
or manual. .

Indicator Unit Type 1-152-AM. — T. ). Johnson,
98 Burrow Road, Chigwell, Essex — circuit diagram
or any information.

Hammarlund Super-Pro Receiver. — R. Bould, 33
Tyne Gardens, Crookhill, Ryton-on-Tyne, Co.
Durham — manual, circuit diagram or any informa-
tion on this communications receiver (octal-based
valves. plug-in coils).
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series we commenced an examina-

tion of the ancillary stages of the
tape recorder, dealing first with the
crase oscillator and then carrying
on to record level indicators. We
discussed the three basic types of
indicator, these comprising the neon
bulb indicator. the eclectron beam
tube indicator and the moving-coil
meter indicator. We saw that the last
two types of level indicator offer a
performance which is superior to
that of the neon indicator. whose
only significant advantage is the low
cost of the components it requires.

We now turn our attention to
other aspects of the recorder.

IN LAST MONTH’S ARTICLE IN THIS

SUPERIMPOSITION

A feature which is provided in
some recorders is a switching cir-
cuit which enables a new recording
to be superimposed upon an existing
one. This facility is provided by the
simple process of switching off the
a.c. input to the ecrasc head when
superimposition is required.

The basic switching circuit em-
ployed is shown in Fig. 1, where
it will be seen that on *‘Superimpose’
the output from the crase oscillator
is coupled to a load resistor instead
of to the crasc head. The switch em-
ployed may be a conventional 2-
position component or it may be a
push-button which selects ‘Super-
mmpose’ when pressed. If a tape
carrying a previous recording is fed
through the machine when the
switch is in the ‘Normal position
the previous recording is erased. If

UNDERSTANDIN

O

°RECORDING

by W. G. Morley

This further article in our short series on tape recording deals
with superimposition, switched equalisation filters, muliti-track
recording, and head azimuth and height adjustments

the switch is set to ‘Superimpose’,
however, the previous recording re-
mains on the tape and a new record-
ing can be superimposed on it. The
process results in a partial erasure
of the previous recording due to the
bias voltage which is still fed to the
record head, and this point has to
be borne in mind when carrying out
the superimposition. In some re-
corders. the bias voltage fed to the
record head is reduced when ‘Super-
impose” is selected, thereby lessen-
ing the erasure effect.

If the design of the erase head
and its pressure pads (i.e. the felt
pads which press the tape against
the head) allows, it is possible to
obtain superimposition on a re-
corder which is not fitted with a
superimpose switching circuit. In
this  case.  superimposition is
achieved by physically separating
the tape from the erase head gap by
spacing it off with a piece of card
or similar material. It must be em-
phasised that an opcration of this
natur¢ should be carried out with
care since it is possible to cause
damage to the head surface if this
is handled roughly or comes into

From erase

‘Normol

'Superimpose’ |
= Load

L heod
in_q»-_j;' ¢

=resistor

]

Fig. 1. The simple basic switching circuit required for
superimposition
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contact with any abrasive material.
Also, the pressure pad springs may
suffer damage if the pads are ex-
cessively displaced.

TAPE SPEED COMPENSATION

When we introduced the complete
tape recorder amplifier circuit (in
the September issue) we assumed,
for simplicity of explanation, that
the recorder was a machine having
a single speed only. In consequence
the equalising filter circuits (which
provide treble boost during record,
and bass boost during replay) had
fixed component values to suit the
particular tape speed employed.

If the recorder has more than one
tape speed the equalisation circuits
require switching circuits to modify
the response offered at the different
tape speeds. In a relatively low cost
2-speed machine the primary re-
quirement is that treble boost on
record is increased at the lower
speed und a common approach with
such recorders is to use a 2-position
switch to achieve this end. A typical
basic circuit is illustrated in Fig.
2(a), in which additional capa-
citance is connected into the nega-
tive feedback filter coupling the
anode of the valve feeding the
record head back to the cathode of
the preceding voltage amplifier. It
will be recalled (from the article in
the September issue) that treble
boost is achieved by causing Jess
negative feedback to occur at the
higher frequencies. Setting the
switch in Fig. 2(a) to the lower tape
speed causes Cl to be connected
across C2, thereby reducing the high
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To To
Record [replay Record /replay
head head
Record Replay
Record Replay
Cathode of J Cathode of Toﬁ';:zfrd
preceding valve L di
9 I00knZ To replay preceding valve B
- . |
w ' filter 230ka
SOC?LF 3%20 §§ 100ka Switch p7osi'tions
T pF I-148ips. B
2-33/4ips. —
33/4 ] |7/8 3-7 |/2 ip.s. o
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/Approx. 6dB per octave
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Frequency Frequency
(c) )
Fig. 2(a). A switching circuit which increases high frequency boost when a lower tape
speed is selected
(b). A replay equalising filter switching circuit intended for three tape speeds. This is
employed in the Ferguson Model 3214 4-track recorder and other B.R.C. models
(c). The attenuation offered by the filter of (b). The curve approaches flattening off at the
frequency where the reactance of the capacitor (Xc) equals the series resistance
(d}. The amplifier gain resulting from the attenuation curve of (c)

frequency feedback signal. The tape
speeds shown for the two switch
positions are 1% and 3% i.p.s.. these
being typical of what is offered by
a lower cost 2-speed recorder.
Usually, in a recorder of this nature,
no alteration is made to the replay
characteristic for the two different
speeds.

The basic switching circuit shown
in Fig. 2(a) may be readily adapted
for more comprehensive recorders
having three tape speeds. Such re-
corders also incorporate a switching
circuit to alter the bass boost play-
back characteristic at the diffcrent
tape speeds. A typical switched re-
play filter encountered in some
B.R.C. tape recorders is shown in
Fig. 2(b), this catering for tape
speeds of 1%, 3% and 7% 1.p.s. Ignor-
NOVEMBER 1970

ing for the moment the 2.2MQ
resistor R4, the filter circuit con-
sists basically of a resistor (R1, R2
or R3) and a capacitor (C1) in series
between the output anode and the
preceding cathode. At frequencies
where the reactance of the capacitor
is considerably greater than the
series resistance the filter offers an
attenuation increase of nearly 6dB
per octave as frequency decreases,
this increase in attenuation being
due to the fact that the reactance
of a capacitor is doubled when fre-
quency is halved. At higher fre-
quencies. where the reactance of the
capacitor becomes comparable with
the series resistance, the altering re-
actance of the capacitor has less
effect and the change of attenua-
tion with change of frequency be-
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comes lower than 6dB per octave.
At higher frequencies again, where
the reactance of the capacitor be-
comes considerably lower than the
series resistance, the attenuation is
very nearly constant for all fre-
quencies in the range. The general
attenuation curve is shown in Fig.
2(c). Since the attenuation offered
by the resistor and capacitor
appears in a negative feedback cir-
cuit in the tape recorder replay
amplifier, the final result is that
overall amplifier gain increases as
attenuation increases, resulting in
the complementary curve shown in
Fig. 2(d). As may be scen, this curve
cnables the bass boost required
during replay to be achieved up to
the frequencies where the reactance
of the capacitor approaches the
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Record / replay

head
- l 1
—H Tape
Gap ~ width

(a)

1 -ﬂ Tape
Gap width

(b)

TRACK | ——3»

«——TRACK 2

(c)

Tape

Gaps-
S width

L

(d)

L TRACK | —»
4 —TRACK 2

TRACK 3 —#
<«—TRACK 4 ]

e T T

(e)

Fig. 3(a). With tull track re-
cording, the head gap length is
approximately equal to the
width of the tape
(b). The gap length with halt-
track recording is slightly less
than the width of the upper half
of the tape
(c). The two tracks that are
recorded on the tape with half-
track working
(d). Quarter-track recording
requires two gaps
(e). Four tape tracks are pro-
vided with quarter-track working

series resistance. Above this point
the curve starts to flatten off.

In the filter circuit of Fig. 2(b)
the capacitance remains unaltered,
and the switch selects different
values of series resistance. Making
the assumption that bass boost
ceascs, approximately, at the fre-
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quency where the reactance of the
capacitor (Xc) equals the value of
the scries resistance, it will be
found by calculating from the com-
ponent values shown that this fre-
quency is 880Hz with the switch set
to 1} ips. is 1,300Hz with the
switch set to 33 i.p.s. and is 3,500Hz
with the switch set to 7% i.p.s. Thus,
bass boost ceases at around 880Hz
at 1§ i.ps., at around 1,300Hz at
33 i.p.s, and at around 3,500Hz at
71 i.p.s. Readers who have retained
earlier issues will lind that this per-
formance corresponds, in general,
with the typical replay amplifier
response curves shown in Fig. 3(b)
on page 693 in the June issue.

The examination of the filter cir-
cuit of Fig. 2(b) we have' just
carried out has ignored the presence
of the 2.2MQ resistor across the
capacitor. The function of this com-
ponent is to modify the response by
reducing the attenuation offered by
the filter at around 100Hz.

The switched filter circuits we
have just considered are representa-
tive of the designs likely to be en-
countered in most tape recorders. As
is to be expected, many circuits will
exhibit variations in detail and in
component values.

MULTI-TRACK RECORDING

Early domestic tape recorders em-

ployed a record/replay head having
a gap whose length was approxi-
mately equal to the width of the
tape, as shown in Fig. 3(a). Such a
head provides full track recording.
Later recorders adopted the half
track head shown in Fig. 3(b), the
gap in this head extending over
slightly less than the upper half of
the tape. With half track recording
the tape initially passes over the
head gap in the same way as with
full track working, but the record-
ing is impressed on the upper half
ol the tape width only. When all the
tape has been used it is removed
from the machine and the two
spools are changed over. The tape
may then be drawn over the head
once more, whereupon what was
previously the lower half of the
tape width now passes over the
head gap and a further recording
may be made. The two tracks on
the tape are as illustrated in Fig.
3(c).
A further development in the
domestic recorder field was the
introduction of quarter track heads.
Here, there are two gaps in the
record/replay head, each with its
own core and coil, and they take up
the positions shown in Fig. 3(d).
Four tracks are given with quarter
track recording, and they appear on
the tape as illustrated in Fig. 3(e).
Commencing with the upper record/

Tracks
land 4
Tracks
3and2
Upper
Record/ “
replay 1l To
head ” record [replay
Uower 1: switches
|
! =
T
|
I
|
by
|
il
:
Upper :(
D i
Erase
head To erase
oscillator
Lower
Fig. 4. The basic head switching circuit required with a quarter-
track mono recorder
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replay head coil in circuit the tape
is drawn past the head, allowing
track 1 to be recorded. The tape is
then removed from the machine
and the spools changed over, where-
upon track 4 is recorded next. By
changing over the spools again and
switching to the lower record/replay
head winding it next becomes pos-
sible to record track 3, after which,
after a further change over of
spools, track 2 becomes available.

For a single channel mono re-
cording, half track working results
in a doubling of the useful length
of a tape. Similarly, the useful
length of a tape becomes quad-
rupled with quarter track operation.
All else being equal, half track and
quarter track recording offers con-
siderable economies in tape usage.

We have referred to the various
tracks of the tape in terms of the
recording process. The same tracks
are, of course, used for replay, em-
ploying in the case of quarter track
working the appropriate record/re-
play hcad coil. In half track re-
cording the erase head has the same
construction as the record/replay
head, and its gap covers the upper
half of the tape width. The erase
head for quarter track recording
has the same construction as the
quarter track record/replay head
and the two erase gaps, each with its
associated core and coil, appear in
the same positions relative to the
width of the tape.

There is no nccessity for track

switching with half track recording,
as the single half track record/re-
play head coil and single half track
erase head coil connect directly to
the recorder amplifier circuits in the
same way as do the coils of full
track record/replay and erase heads.
With quarter track recording it is
necessary to switch from one set of
head coils to the other, a typical
switching circuit being shown in
Fig. 4. Note that one switch posi-
tion offers tracks 1 and 4, whilst the
other offers tracks 3 and 2.
Both half track and quarter track
working may be used for stereo
recording and reproduction. In this
instance the half track record/replay
head coil will require two gaps,
each with its associated core and
coil. If the machine is to be used
for stereo work only, the erase head
may have a single gap covering the
full width of the tape. For half
track stereo recording track 1 car-
ries one channel and track 2 the
other channel. When carrying out
quarter track stereo recording, one
channel can be carried by track |
and the other by track 3. After this
the spools may be changed over,
allowing the two channels to be
carried by tracks 2 and 4.

Some quarter track mono re-
corders have facilities which allow
both record/replay head coils to be
coupled together. This enables a
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Head
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Pivot wire Head mounting
plate
(a)

Fig. 5(a). A commonly encountered method of providing azimuth
adjustment. The head may be rocked about the horizontal pivot wire
(b). An alternative approach, which also allows head height to
be adjusted

Springs i

(b)

stereo tape to be replayed over the
mono amplifier of the recorder, the
two stereo channels being combined
at the common connection from
the head coils to produce a mono
signal.

From the point of view of per-
formance it would probably be true
to say that, with modern tape and
heads, half track recording presents
little degradation in recording and
replay quality as compared with full
track recording. There can, however,
be a small but significant loss in
signal/noise  ratio  when using
quarter track recording.

As a final point of terminology
whilst dealing with multi-track re-
cording, the term two track is fre-
quently employed instead of ‘half
track’.” So, also, is the term four
track instead of ‘quarter track'.

HEAD AZIMUTH AND HEIGHT

For correct recording and replay
it is necessary for the sides of the
gap in the record/replay head to be
exactly perpendicular to the direc-
tion of travel of the tape. The need
for this angular rclationship can
be readily visualised if one con-
siders a single cycle of high fre-
quency sound recorded correctly
onto the tape. If the tape is drawn
past a replay head whose gap is
truly perpendicular to the travel
of "the tape, the magnetic field
across the width of the tape corres-
ponding to the start of the cycle
will be simultaneously applied to
the entire length of the head gap
and will induce maximum voltage
in the head coil. If the head gap
is slightly tilted from the perpendi-
cular, the magnetic field at the start
of the cycle will reach the leading
end of the gap first and will then
be subsequently applied to the re-
maining parts of the gap. As the
tape passes over the head the con-
sequent different levels of magnetic
flux and different magnetic polarities
at the head gap will be self-can-
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celling and the voltage induced in
the head winding will be reduced in
amplitude or may not appear at all.
It follows that any tilting of the
replay hcad results in a reduction
of the higher frequencies when
playing a tape that has been re-
corded under proper condtions.

An important point here is that
a given angle of tilt in the replay
head results in less high frequency
loss with half track recording than
is given with full track recording.
The high frequency loss is lower,
again, with quarter track recording.
Returning to the high frequency
cycle just mentioned, this is be-
cause the delay between the mag-
netic field due to the start of the
cycle reaching the leading end of
the gap and then the trailing end
is reduced.

An unfortunate feature is that
replay head tilt results in less high
frequency loss if the same head is
used both for recording and for
replay, since the recorded field
across the width of the tape will
have the same tilt as has the head
gap. Such conditions are liable to
exist in a tape recorder which is
used to replay only the tapes that
have been recorded on it. The loss
of high frequencies will, then. only
become noticeable if an attempt is
made to replay a tape recorded on
another machine.

I!/// //// v

. A
i Z 1
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[ - 75kH:z

Fig. 6. A test tape which enables
head height and azimuth to be
set up on quarter-track recorders

245


www.americanradiohistory.com

The Sony tape recorder Model TC106. This is a 2-track
3-speed mono mains-powered instrument with an output of 8
watts. Tape speeds are 7%, 3% and 1§ i.p.s.

Setting up a record/replay head
for correct angular relationship with
the direction of tape travel is re-
ferred to as the head azimurh ad-
justment. A  conventional head
assembly is provided with a means
of setting up azimuth, this fre-
quently being provided by two
screws which enable the head to be

rocked on a central horizontal pivot
provided by a length of wire. The
latter may be phosphor-bronze or
a similar hard material. See Fig.
5(a). Alternatively, the head assem-
bly may be secured against com-
pressed springs, as in Fig. 5(b).
Azimuth adjustments are carried
out by replaying a special test tape

carrying a high frequency tone and
adjusting for maximum output from
the head. The correct azimuth set-
ting is somewhat critical and the
adjustment has to be carried out
with reasonable care. Since it is
difficult to judge a maximum sound
level by ear, the output of the re-
play head should be monitored by
a suitable meter coupled into the
recorder amplifier at a convenient
point.

The height of the record/replay
head is of importance with half
track and quarter track recorders —
particularly the latter. With quarter
track recorders the height of the
head is frequently made adjustable
by mounting it on compressed
springs. as was shown in Fig. 5(b).
Setting up to the correct height can
be achieved with the aid of a
special test tape, an example of
which is shown in Fig. 6. The tape
shown in Fig. 6 has a 7.5kHz tone
recorded on a band situated cen-
trally in track 3, all the remairder
of the tape carrying a 1.25kHz tone.
The recorder to be set up is
switched to track 3 and the height
of the record head adjusted for
minimum 1.25kHz tone. The tape
also permits azimuth adjustments,
which are made for maximum amp-
litude of the 7.5kHz tone.

NEXT MONTH

In next month's issuc we shall
devote our space to specific design
features of tape recorders employing
transistors.

ITT CERAMIC
CAPACITORS

Now available as rectangular
types with a voltage of S0V d.c.
(flash tested to 100V d.c.) or as disc
types with a working voltage of
500V d.c. (flash tested to 1250V d.c.)
Initial Jeakage resistance of all types
at the working voltage is greater
than 10* megohm.

The RD HK type of rectangular
high dielectric capacitor offers
capacitances in the 320pF to
22,000pF range at various toler-
ances. DD HK disc types offer
capacitances in the 100pF to 22,000
pF range with various tolerances.
In both types, the initial power
factor is 2.57% maximum.

Of the temperature compensating
capacitors, the RD TC rectangular
type offers capacitances from 0.75
pF to 820pF and temperature coef-
ficicnts (10—¢ per °C) in the range
+100 to —4700. The DD TC disc
types provide a 0.5pF to 1,800pF
capacitance range and temperature
cocfficients from --100 to —5200.

For further information contact
ITT Components Group Europe,
Capacitor Product Division, Brix-
ham Road, Paignton, Devon. Tele-
phone: Paignton (0803) 50762, extn.
477; telex: 42951.
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PHILIPS STEREO CASSETTE RECORDER
AND AUTOMATIC CHANGER

Phillips latest cassctte autochanger model N2401, has a built-in
amplifier producing 4 watts per channel. It can hold as many as
six cassettes at one loading and can be purchased with or without
loudspeakers. Suggested selling prices are:

with loudspeakers

£95

without loudspeakers £81
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your
work
-Shop

“PRIVATE JOBS,” SAID SMITHY

sternly, “are not allowed.”
“Oh, come off it, Smithy,”
protested Dick. “I've done quite 2
few private jobs in the Workshop
during the past, and you never
uttered a dickey-bird then.”
“Maybe I “didn’t,” conceded
Smithy. “But that’s only because I
considered the jobs to be of an in-
structive and educational character,
and because there was no official
work to do.”
“Well, this job,” retorted Dick

defensively, “is of an instructive
and educational nature.”
“Show me.”

C.W. PHONE FILTER

Dick reached into the large card-
board box he had pulled out from
under his bench and produced the
object he had hoped to work on.
His untidy bench presented an in-
congruous background to the ele-
gant gilded figurine table lamp
standard which he placed carefully
on its surface. The slender statu-
ette which constituted the main part
of the standard held her hand up
high, supporting an old-fashioned
brass bulb holder in a manner
reminiscent of the trade-mark of
Columbia Pictures, Inc.

“What about this, then?” said
Dick proudly. “There’s none of
your ,Woolworth’s stuff here, mate.”

“Don’t tell me that standard is
yours.”

“It belongs to my Aunt Ermyn-
trude,” explained Dick. “She’s got
a house which is full of objay darts
just like this.”

“What were you going to do with

“I was going to spend the last
NOVEMBER 1970

This month Smithy the Serviceman, aided as always by his

able assistant Dick, settles down to a little development

work. The outcome is a plug-in a.f. filter unit for short wave

c.w. reception, the unit incorporating regenerative feedback
to provide a high degree of selectivity

hour before packing-up time,” said
Dick, “in doing her a favour by
re-wiring it. Incidentally, there’s
something funny about my Aunt
Ermyntrude. Everybody in the
family goes out of their way to do
favours for her, yet when I ask
them why they all look mysterious
and change the subject. I can’t,” he
concluded aggrievedly, ‘“‘ever con-
ceive of anyone in my family doing
favours for me.”

“If you play your cards right,”
chuckled Smithy, “your day will
come. Anyway, expensive as that
lamp standard obviously is, it’s still
not going to be re-wired during
Workshop time. Apart from the fact
that such a task hardly falls into
the educational category, we've got
another job to do.”

“But we've finished all the sets
for today,” objected Dick. “There’s
not a single u/s set outstanding.”

“Perhaps not,” returned Smithy,
“but the job were going to do
doesn’t consist of set repairing. It
consists, instead, of a little bit of
development work.”

“Development work?” queried
Dick. “What are we going to
develop?”’

“We've got to develop a simple
a.f. filter unit for a rather impor-
tant geyser who's lately been get-
ting keen on amateur short-wave
listening. He wants additional selec-
tivity for c.w. signals.”

“Blimey,” remarked Dick, sur-
prised at this unexpected turn of
events. “Making up a filter unit is
a bit out of the ordinary for us,
isn’t it?”

“It is, rather,” agreed Smithy.
“But it should be an interesting jol)),,
nevertheless. So far as I'm con-
cerned, I'm all for it. I like design-
ing and building little electronic

gadgets.”
“So do I,” concurred Dick en-
thusiastically. “What exactly is

this filter unit supposed to do?”

“Its intended to pick out a c.w.
tone from a lot of other c.w. tones,”
replied Smithy. “As you know, a
morse, or c.w., signal picked up on
a short wave communications
superhet is turned to an audible
tone by means of the b.f.o. in the
receiver, the b.f.o. being set up to
give a nice comfortable note in the
headphones or speaker. A c.w. sig-
nal which is close to the desired
one can also pass through the
receiver i.f. stages, but it is then re-
produced at a different audio fre-
quency.”

“Yes, 1 know all that,” replied
Dick, a little impatiently. “And
I’ve done enough playing around on
the short wave bands to know what
c.w. signals bunched together
sound like.”

“Good,” commented Smithy. “Well
now, it's possible to add further
selectivity to a standard short wave
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Fig. 1. The original a.t. filter unit circuit devised by Smithy. The
headphones are high resistance types
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receiver for c.w. reception by add-
ing, after the detector, an a.f. filter
which passes a small band of audio
frequencies only and which offers a
high level of attenuation to all the
others.”

“This,” remarked Dick un-
certainly, “sounds a bit complicated
to me. Won’t an a.f. filter of this
nature mean that a modification has
to be made to the innards of the
receiver?”

“Not with the circuit 1've got in
mind,” stated Smithy. “This is
going to be an add-on filter unit
which comes between the audio out-
put of the receiver and a pair of
high resistance 2,00092 headphones.
The phones will plug into the filter
unit, and the filter unit will plug
into the phone jack in the set. If
all goes well, the unit should pass
audio frequencies in a small band
centred on approximately 1kHz and
attenuate all the rest.”

-

Sec. land 2
Pri.(33:1) 4 and 5
Pri.(55:1) 3and 4
Pri. (90:1) 3 and 5

Fig. 2. Connections to the
Elstone valve speaker trans
tormer type MO/T. (This is
available from Home Radio
under Cat. No. TO12)

A.F. REGENERATION

“It certainly sounds an attractive
idea,” raid Dick keenly. “l sup-
pose what will be required here is
a coil and capacitor to form a tuned
circuit at the desired audio fre-
quency.”

It was obvious that, by now Dick
had completely forgotten the lamp
standard belonging to an aunt of
many favours.

“It will use a coil and parallel
capacitor to provide frequency selec-
tion,” confirmed Smithy. “But [
want to go a little further than just
using a simple tuned circuit on its
own. What | propose to do is in-
corporate regeneration so that the
eflective Q of the a.f. tuned circuit
can be raised to a much higher
level than it would have without
such regeneration.”

“Have you worked out a circuit
yet?”

“Only in basic theoretical form,”
replied Smithy. “There are quite a
few points in it that will have to be
sorted out in practice, so what I'm
going to do, with your aid, is to
make up the circuit in temporary
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lash-up form and then sort out
these outstanding points. After that,
the unit can be assembled in per-
manent form and finished off
properly. Anyway, here’s the idea,
as I've dreamed it up so far. As
youll note, the whole thing is
powered by a 6-volt battery, which
should be more than adequate for a
unit of this nature.”

Smithy handed Dick a piece of
paper, which bore the circuit he
had worked out. (Fig. 1). Dick
looked at it closely and frowned.

“How exactly,” he asked even-
tually, “does it work?”

“Start off,” said Smithy, “by
looking first at the capacitor I've
marked Cl, together with the iron-
cored coil. These form the tuned
circuit which is resonant at the
audio frequency we want the filter
unit to pass.”

“What's the value of C1?”

“That,” replied Smithy, “is one of
the things we’ll have to find out
with the aid of the lash-up circuit,
We'll carry out the time-honoured
process of trying, different values
of capacitance until we find the one
which gives the right frequency.”

“What about the iron-cored coil,
then?”

“I've got that here,” said Smithy,
reaching over and picking up a
small transformer from his bench.
“I've been hunting around amongst
our spares and I've found a nice in-
expensive little valve output trans-
former whose primary should be
just the job for that iron-cored coil.
This is an Elstone transformer type
MO/T, and its primary is tapped to
give different ratios. We shan’t
make any connections to its
secondary.”

Smithy showed Dick the trans-
former and pointed to the ratio
combinations printed on the out-
side of its windings (Fig. 2).

“This transformer,” continued
Smithy, “connects in the collector
circuit of the first transistor in the
unit. If we take the collector to tag
5 and the negative supply to tag 4,
we have an iron-cored coil with
a tap which is a little closer to the
collector end than it is to the other
end. The tuning capacitor, CI,
connects across the whole winding”
(Fig. 3).

“Fair enough,” commented Dick,
returning to the circuit diagram
Smithy had previously given him.
“Now, why have you gzo* that
0.01pxF capacitor connected from
the top end of the iron-cored coil
to the slider of the 500 pot?”

“That 508 pot explained
Smithy, “is the regeneration con-
trol. As soon as its slider starts
travelling down from the top end
of the track it causes more and
more signal energy from the upper

»

end of the iron-cored coil to be
applied to the base of the first
transistor.”
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“Stap me, so it does,” exclaimed
Dick, seized by sudden revelation.
“Why, I've just realised that the

first transistor is in a Hartley
oscillator circuit, with the iron-
cored coil acting as the tapped

winding in the tuned circuit.”

“1 was wondering,” commented
Smithy drily, “how long it would
be before you realised that you
were looking at an oscillator. Any-
way, as you so perceivingly remark,
the circuit around C1 and the iron-
cored coil is a Hartley oscillator,
and its feedback can be adjusted by
means of the 50k pot. In the
present application the filter will be
used with this tuned circuit just
below the oscillation point, where-
upon it should allow the first tran-
sistor to offer a high degree of gain
at the tuned circuit resonant fre-
quency. An important point which
has to be considered next is that it's
very probable that, in practice, the
circuit will go into oscillation with
the pot slider only a little way
down rhe track. This is another
question which can be settled with
the aid of a lash-up circuit. If
oscillation does come on too early,
I'll reduce the pot value and insert
a fixed resistor into circuit below
it to make the overall resistance up
to 50k again.”

base current for the moment, the
50k& pot and the 10k$? resistor be-
low it will cause about | volt to be
applied to the transistor base. where-
upon its emitter will sit at around
0.8 volts. If we take the base
current flowing through the S50k
pot into account. a more realistic
figure for emitter voltage will be
0.75 volts. A current of 2.5mA
causes a voltage drop of 0.75 volts
in 330§ which is why I've chosen
330Q for the emitter resistor.”

“Gosh, Smithy,” said Dick ad-
miringly, “you're really with it on
these bias resistor values.”

“I won't say,” replied Smithy
hastily, “that that 33092 value will
be exacily right, but it provides a
good enough starting off figure and
there’s no trouble involved in al-
tering it slightly in the practical
version of the circuit. should this
prove necessary.”

Dick looked closely at the circuit
again.

“There’s something else that’s
beginning to puzzle me a bit,” he
said slowly. “Why is the collector
circuit of the first transistor de-
coupled by the 1k& resistor and the
8uF capacitor?”

“They’re not decoupling compo-
nents,” said Smithy, “they’re a
dropping resistor and a bypass

£ ka
O-OWF .
4
€
5

1
Not
used

2

ﬁ_] 8uF

ACYI9

Fig. 3. How the Eistone transformer is connected into the filter
unit circuit

“Oh, 1 see,” responded Dick.
“Incidentally, why did you choose
a value of 50k in the first place?”

“Because it's a suitable value for
the base bias network,” replied
Smithy. “The first transistor is a
fairly high-gain germanium type and
I want it to pass around 2 to 3mA
collector current to bring it on to a
reasonably linear part of its charac-
teristic. Also, 1 want its collector
to sit at about 3 volts above the
lower supply rail. The 1k resistor
in the negative supply to the trans-
former primary, plus the couple of
hundred ohms or so of winding
resistance between its terminals 4
and 5, should give about 3 volts at
the collector with the transistor
current I'm aiming at. lIgnoring

NOVEMBER 1970

capacitor. Before 1 can explain why
they’re there, I must first point
out that the second transistor is an
emitter follower, whose function is
to isolate the headphones from the
feedback circuit. It also presents a
relatively high impedance to the
collector of the first transistor. Now,
when the first transistor is handling
a high level signal its collector will
swing both positive and negative of
the potential on the negative plate
of the 8uF capacitor. This is be-
cause the collector load is an in-
ductor. If the collector were sup-
plied directly from the negative
supply rail the emitter follower,
which is supplied from the same
rail, wouldn't be able to follow its
negative excursions. With the cir-
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Power output: — 3 Watts R.M.S.
per channel.

Sensitivity: — 160 mv. input for
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Output load: — 7.5 to 15.

Frequency response: — 15Hz to
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cuit as shown in my diagram, where
the presence of the 1k resistor
should cause the collector of the
first transistor to sit at around three
volts, this collector can swing both
positive and negative by up to
nearly two volts,” and the emitter
follower will be able to handle all
this range of voltage.”

“Blimey,” said Dick, regarding
the voltage-dropping 1kQ resistor
with new respect, “you’ve certainly
worked out this circuit well.”

“We don't,” pointed out Smithy
with his customary caution, “really
know whether it will work, yet.
However, before we get down to
trying it out in practice, there’s a
further little bit I want to explain.
This concerns the function of the
100k resistor in series with the
input to the base of the first tran-
sistor. The 100k resistor is in-
tended to provide attenuation and
to isolate the base from the a.f.
output circuit of the receiver to
which the unit is connected.”

Smithy paused for a moment to
collect his thoughts.

nant frequency than it does‘ at all
other frequencies. Okay?”

PRACTICAL VERSION

“Sure,” said Dick enthusiastically.
“Shall I get on with building up the
circuit now, Smithy?”

“Yes, please,” replied the Service-
man. “But only in temporary form.
We may have to make quite a few
alterations to it before we finally
get it going properly. For the time
being, you can put a 0.014F capa-
citor in the C1 position. That trans-
former primary is bound to
resonate at some audio frequency
with 0.014F across it.”

After a little searching, Dick pro-
duced a small bare chassis having a
quantity of conveniently positioned
holes of varying diameters spread
around its top surface. He quickly
mounted a few small tagstrips onto
this, and proceeded to wire up
Smithy's circuit on them.

The Serviceman watched silently
as his assistant proceeded diligently
with his task. Absent-mindedly,
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Fig. 4. Emltter and collector voltages in the practical version of
the filter unit. Roughly the same voltages should be given in
other units built up to the same circuit

“That seems,” he resumed, ‘“to
cover all the details, so we can now
look at the operation of the unit
as a whole. The a.f. output from
the receiver is applied to the 100kQ
resistor, whereupon an attenuated
version appears on the base of the
first resistor. If the slider of the
50kQ pot is at the top of its track
there 1s no regeneration. The first
transistor then merely amplifies the
signal and applies it to the second
transistor, which drives the phones.
Due to the amplification provided
by the first transistor the a.f. level
in the phones should be roughly
of the same order as the output
from the receiver. We next adjust
the slider of the 50kQ pot, taking
it slowly downwards and thereby
increasing regeneration. This will
gradually increase the effective Q
of the tuned circuit until, when the
regeneration is just below oscilla-
tion point, the circuit should offer
considerably more gain at the reso-

.
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Smithy allowed his eyes to stray to-
wards the figurine lamp standard,
which had now been pushed un-
ceremoniously to one end of Dick’s
bench. A sudden thought struck him.

“What was it,” he asked, ‘“that
you said just now your aunt’s house
was full of?”

“It’s full of all sorts of things,”
replied Dick in a preoccupied tone,
as he concentrated on soldering a
0.014F capacitor across the Elstene
output transformer primary. “Pic-
tures, statues, vases, all sorts of
things like that.”

“Yes,” persisted Smithy, “but you
used a particular phrase to describe
them.”

“I called them ‘objay darts’
Classy things like that are always

ER1)

called ‘objay darts’.
(‘Oh "

Smithy absorbed this information.
Philosophically, he told himself
that one learns something new
every day.

THE RADIO CONSTRUCTOR
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“All finished,” called out Dick
suddenly.

Smithy dismissed his preoccupa-
tion with the possessions of Dick’s
aunt, and turned his full attention
to the chassis on his assistant’s
bench. Despite the fact that Dick
had carried out the wiring on a
temporary basis only, the layout
was still very neat and tidy. An
expression of approval appeared on
Smithy’s face.

“I'm glad to see,” he commended,
“that you've included the on-off
switch in this lash-up version of the
circuit. It’s always bad policy to
omit an on-off switch in any tem-
porary rig. Not only does the
switch allow you to disconnect the
supply without trouble whenever
you want to make an adjustment,
but it also enables you to turn off
the power darned quick when
things go wrong!”

Dick looked pleased at this un-
expected praise.

“The service I provide,” he stated
modestly, “is never anything less
than the best.”

“Humph,” grunted Smithy. “Well,
that’s as maybe. Anyway, let’s take
some voltage measurements. Turn
the slider of the 50k pot up to
the top of its track, switch on and
measure the voltage between the
positive supply rail and the collec-
tor of the first transistor.”

“Righty-ho,” said Dick obliging-
ly. “Just a minute while I get my
testmeter set up. Ah, here we are,
it’s 2.8 volts.” (Fig. 4).

“Good,” remarked Smithy, pleased.
“Not too far from my reckoning at
all. What's the voltage at the
emitter?”

“Half a jiff,” said Dick, moving
his negative test prod. “That one’s
0.7 volt.”

“Fine,” said Smithy, carrying out
a rapid mental calculation. “A
voltage of 0.7 across the 3302 re-
sistor means that the first transistor
is drawing just a little more than
2mA. These voltages are near
enough to what T had in mind, when
1 worked out the circuit, to allow us
to look upon the bias component
values as being finalised. So no
alterations are required there.
What’s the voltage on the emitter
of the second transistor?”

Dick quickly took the requisite
measurement.

“It’s 2.6 volts,” he replied.

“Which is, of course, to be ex-
pected,” commented Smithy. “Seeing
that we've got 2.8 volts on the col-
lector of the first transistor. The
emitter resistor for the second
transistor is 2k, so this transistor
is drawing 1.3mA. The total con-
sumption of the filter -unit at six
volts then works out at approxi-
mately 3.5mA, which isn’t too bad
at all. Right now, let’s next see if
the circuit is amplifying. Put the
phones on, Dick!”
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Dick donned the headphones with
alacrity. Picking up a screwdriver,
Smithy held his finger against the
metal blade and touched the screw-
driver tip against the base of the
first transistor. »

“Hear anything?”

“Quite a definite crackle,” an-
nounced Dick, ‘“together with a
slight hum when the screwdriver
was in contact with the base con-
nection.”

“Things,” said Smithy, ‘‘are get-
ting better and better. We’ll next
see how the circuit behaves when
you take it up to oscillation point.
Don’t have the phones directly over
your ears for this test, Dick, as
the a.f. output when the circuit
oscillates may be pretty high.”

Dick eased the headphones away
from his ears and cautiously ad-
vanced the slider of the potentio-
meter. After a moment even Smithy
heard the audio tone which was re-
produced by the headphones.

“It’s a bit fruity,” remarked Dick.
“If 1 was listening to c.w. signals I'd
prefer a higher audio frequency
than this.”

“So would I” agreed Smithy.
“Take the 0.01uF capacitor out of
the Cl positon and try a 0.005x4F
one instead.”

“Okeydoke,”” replied Dick
obediently, putting down the head-
phones and reaching for his
soldering iron.

The pair eventually settled at
0.004uF, given by two 0.002u4F capa-
citors in parallel, as providing an
acceptable frequency close to 1kHz.

Loose coupling

FINAL TEST

“Unfortunately,” replied Smithy,
“we haven’t got a short wave set
available. And we haven’t even got
a variable frequency audio signal
genny, so that we could see whether
the unit really is selective of audio
frequencies. Not to worry, though -
I'll soon rig up a variable frequency
audio input to finally check this
unit.”

Smithy took a transistor radio
from the ‘Repaired’ rack, took off
its back and quickly soldered two
leads to its speaker. He connected
these to the input of the filter unit,
switched on the receiver, set it at
a low volume level and tuned it to
Radio 2 on 200kHz.

“Put the slider of that 50k pot
back to the top of its track,” he
said. “You should then be able to
hear this transmission quite clearly
on your phones.”

Dick adjusted the potentiometer,
donned the phones and gave a
thumbs-up sign.

“The programme’s coming through
fine,” he remarked. “There’s just a
bit of top cut.”

“That will be due to Cl1,” re-
sponded Smithy. “I'll give you a
variable frequency tone now.”

The Serviceman looped a short
length of insulated wire over the
long wave ferrite aerial coil in the
transistor receiver, coupled the out-
put of Dick’s signal generator to
this and to the receiver chassis,
then swung the generator, un-
modulated, on either side of
200kHz. (Fig. 5). A heterodyne of

Signal
generator

LW. ferrite
aerial coil [ P
Y4
|
EE< e
:;:. Rec. chassis

.

To input
of filter
unit

Transistor receiver

Fig. 5. Smithy rigged up a makeshift variable frequency audio
source in the simple manner shown here

“What I like about this circuit,”
said Dick as he experimentally
turned the spindle of the 50k
potentiometer, “is the smoothness
of control and the complete absence
of backlash. You can bring the
feedback right up close to oscilla-
tion point, and you can tell that
the unit is frequency selective in this
condition because you then hear
that ringing sort of noise you get
with crystal i.f. filters. Let’s bung a
c.w. signal into this gubbins and
see how it works!”
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varying frequency was audible from
the speaker of the receiver.

“Right,” said Smithy. “T'll now
leave it to you to see if you can
set that lot up for optimum recep-
tion of the audio frequency at
which Cl and the output trans-
former primary are resonant.”

Dick adjusted the 50kQ potentio-
meter, bringing the filter unit just
below oscillation point. He then
very carefully set up the signal
generator frequency so that the
heterodyne from the receiver was at
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the resonant frequency of the filter
unit tuned circuit. Frowning, he
reduced the volume level from the
transistor receiver. After a few
final adjustments he took off the
phones and handed them to Smithy.
“It works beautifully,” remarked
Dick. “Just listen to that!”
Smithy put the headphones over
his ears. Whereas the sound from
the transistor radio loudspeaker
consisted of the transmitted pro-
gramme with a relatively quiet
heterodyne, the heterodyne tone in
the earphones completely pre-
dominated, the programme material
being very much relegated to the
background. Smithy adjusted the
signal generator frequency, taking

20k pot and a 27kQ fixed resistor.
These will be near enough to 50k$2
in series. The use of a 20k com-
ponent will open out the pot travel
available before oscillation com-
mences, and there will still be a
good bit left in hand to accommo-
date falling battery voltage with age.
And I think 'l make the emitter
resistor of the second transistor a
pot instead of a fixed resistor. This
will enable us to have a volume
control at the filter output. If we
can’t get hold of a log track pot in
2k, a linear 2k pot should suffice
for the rudimentary control that’s
required here. After having said all
that, let’s draw up the final circuit.”

Smithy returned to his bench and

Sy

-6V
Rs = ©3
Ika 55 BuF
6V wkg.
Co 2
b Ra 1 OO 5 T
20kn:: 1
Lin, ) 4 é
¢ 0004 3
ACY19 uF 5
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Flexibl d = i TRa
exible screene
lead ACYI19 ACYI(9
len
100 1
CE=s==t=s EesaAWW—1 Ca
=5 O-25yF
Input '-o_vﬂ
R44- Re
= Qutput
IOknF 330a 2‘:‘{1 P
| +

T

- Elstone MO/T

Fixed resistors /4 watt 5%
C{ may require adjustment
Ry log. or lin. as available

Fig. 6. Circuit of the finalised a.f. filter unit. The input jack plug
is intended to connect to the receiver headphone socket

the heterudyne away from the filter
unit resonant frequency. The hetero-
dyne rapidly diminished in level,
and only reappeared at full inten-
sity when Smithy returned the sig-
nal generator to its previous set-
ting.

TIDYING UP

“That,” he remarked in a satis-
fied tone, ‘“seems to be it, then.
This filter unit works very nicely
indeed, particularly if the a.f. input
to it is kept at a low level. Let’s
finally tidy up the circuit. I see that
oscillation starts with the slider of
the 509 pot advanced only about a
fifth to a quarter of the way down
its track, so we'll replace it with a

252

busied himself with sketching out
the circuit. (Fig. 6).

“Here it is,” he remarked, pass-
ing it over to Dick. “That's the
final developed circuit, all com-
plete.”

“It looks simple enough, doesn’t
it?” said Dick. “Any comments to
make on component values?”

“Only a few,” said Smithy. “If
anyone else were making up the
circuit he may possibly find it
necessary to adjust the value of Cl
to provide the tone he requires.
This will allow for personal pre-
ference and for slight variations in
inductance between different trans-
formers of the type we've used.
The first transistor should be an
ACY19, or a pretty close equivalent,

www americanradiohistorv com

to get the results that we did. The
second transistor isn’t so critical,
and pretty well any a.f. transistor
offering a reasonably high gain
should cope here instead of the
ACY19 TI've shown. The input to
the filter unit should preferably be
obtained from a low impedance
point in the communications
receiver with which it is used, and
any receiver output at speaker im-
pedance should be quite satisfac-

tory.” }
“This has certainly been an
interesting  project,” said Dick

warmly. “What’s more, it’s taken us
up to the end of work time very
nicely.”

SPARE TIME WORK

Dick’s eye fell on the lamp
standard at the end of his bench.

“Blow me,” he grunted. “I'd for-
gotten all about that table lamp.
I'll have to re-wire it in my spare
time now. Can I stay in the Work-
shop and do it here?”

“By all means,” replied Smithy
affably. “Indeed, I'd like you to.
You'll keep me company, as I've
got a little job to do myself as
well.”

“What's that?”

“Making up this filter unit cir-
cuit in its final permanent form,”
said Smithy cheerfully. “In fact I'm
very obliged to you for the help
you've given me with it.”

Dick eyed the Serviceman with
sudden suspicion.

“There's something fishy here,”
he pronounced accusingly. “You
wouldn't normally be putting in
overtime on a job like that. Who
is the bloke who wants this filter
unit?”

“I must admit,” replied Smithy
evasively, “that I have recently be-
come interested in amateur short
wave listening. It's an old hobby of
mine which I've started taking up
again.”

“Don’t tell me,” persisted Dick,
“that that filter unit is intended for
you.”

“Seeing,” said Smithy, “that you
put it that way, yes.”

“Well, I'm darned,” retorted
Dick with disgust. “Not only do
you stop me doing a private job for
myself in Workshop time, but you
actually have the brass nerve to
con me into doing one for you!”

“Perhaps, perhaps,” said Smithy
soothingly. “But what you tend to
forget is that I'm Management
whilst you're Staff.”

“So far as I can see,” snorted
Dick bitterly, “the only attributes
that Management need in order to
succeed are dead craftiness and low
cunning.”

“True,” said Smithy, nodding his
head gravely as he gathered up
Dick’s temporary version of the
filter unit and carried it over to his
own bench, “very true.”

THE RADIO CONSTRUCTOR
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LATE NEWS

Times = GMT

* AMATEUR BANDS
@ MALDIVE ISLANDS

VS9MQ heard on 14026 c.w. at 1955, VSOMZ
heard oa 14050 c.w. at 1925 and on 21010 c.w. at

1745.
® CUBA

CO3VM heard at 2135 on 14080 c.w. QTH as

Havana.

@® SURINAM

PZ1AV heard at 2115 on 14030 c.w.

@® BOTSWANA

Frequencies = kHz

* BROADCAST BANDS

® AFGHANISTAN

Radio Kabul broadcasts to Europe on 11790
(50kW) and 15265 (100kW) in German at 1730 and
in English at 1800.

® CEYLON
Radio Ceylon can be heard in English from 1100
to 1130 on 17745 (35kW).

@ CHINA
Peking can be heard in English from 1400 to
1500 on 15095.

® KUWAIT

Radio Kuwait has now changed back to the old
channel of 15405 (250kW) from 15343. Signs on at
1600 and changes to 11845 at 1900 until sign-off at
2100 with programs in English.

A2CAU heard on 14045 c.w. at 1025.

® SAO THOME

CR5SP heard on 14168 s.s.b. at 0630, on 14180
s.s.b. at 1820, on 21230 s.s.b. at 1423 and on 21387

s.s.b. at 1515,
@® SUDAN

ST2SA operates on 14021, 14040 and 14075 c.w.
between 0300-0400 and 1300-1500. Also heard on

21035 c.w. at 1500.
® NEW CALEDONIA

FK8AU heard on 14114 s.s.b. at 1945.

® EAST MALAYSIA

9M6HM heard on 14110 s.s.b. at 1815, on 14140
s.s.b. at 1835, on 14150 s.s.b. at 2020 and on 14209

at 1450.
@® PITCAIRN ISLAND

VR6TC heard on 14174 s.s.b. at 0655.

@ POLAND

The Third National Program is now on the air
from 0357 until 2300 weekdays and on Sundays from
0457 to 2300 on 6020, 6095, 7180, 9570, 9715 and
15100.

® SOLOMON ISLANDS

VQO7 Solomon Islands Broadcasting Service is
now broadcasting on the new channel of 7235 from
0615 to 1130 in parallel with VQO3 on 3995.

® ANGOLA
CR6RH Radio Clube Huila can be heard on 5025
(IkW) around 2015.

@® JORDAN
Much in the news recently, Amman can be heard
on 9530 (100kW) with news in English at 1500.

Acknowledgements — QOur Listening Post, ISWL
and SCDX. u

GALAPAGOS ISLANDS

As mentioned in Now Hear These
in this issue, La Voz de Galapagos
can now be heard in Europe owing
to a frequency change from 6170kHz
to 6255kHz. The Archipeligo has
country status, a new one for
Broadcast band listeners. Close
down has been heard between 0400-
0430 on weckdays, 0445 Saturdays
and 0500 on Sundays. On average,
station identification is given every
ten minutes.

Station callsign is HCVGS, power
SkW and the address is — Mission
Franciscana, Isla San Cristobal,
Archipeligo de Galapagos, Ecuador.

These volcanic islands (twelve
large and hundreds small) lie in
the Pacific Ocean 600 miles west of
Ecuador. Only five of the islands
are inhabited.

NOVEMBER 1970

LAST L&a6K ROUND

CHESHIRE HOMES AMATEUR RADIO
NETWORK FUND

Some two years ago this fund was instituted by a group of six
licenced operators to raise funds with which to equip Homes with
Amateur radio equipment.

There are, in this country, over fifty Homes of which three have
a fully operative station with qualified operators, ten Homes with
receiving stations and two Homes in the process of being equipped.
The latter two Homes will require transmitters early in 1971 and the
money is to be raised by means of a free draw.

All who donate 2/6d or a muitiple of that amount will be given a
draw ticket for each 2/6d donated to the fund. Donations to - W. M.
Clarke, G3VUC, Fillace Park, Horrabridge, Yelverton, Devon
PL20-7TE.

253

www americanradiohistorvy com


www.americanradiohistory.com

NINININNININININININININININD)

A

NININININININING

A

VAYAVAVAVAVAV

Y
e

/N

AV

VAN

..0..0.0.0..O0.000.00.......O
| enclose cheque/crossed postal order for.... ..

BURGESS SPRAYGUNS

Plug in and spray the modern way. Every household can use
one. Far quicker than a brush for ceilings, walls, whitewood
furniture, etc., etc. Achieve that elusive professional finish.
We have sold hundreds in the last month or so to motorists
for re-celiulosing the cars. Sprays:~ enameis, emulsions,
lacquers, high gloss paints, cellulose, stains and
varnishes.
Model VS 646 List Price £5.5.0.

Qur Price 82/6 plus 6/- p.p.
Model 969 (heavy duty) List Price £7.10.0.

Our Price £5.17.6. plus 6/- p.p.

BURGESS ELECTRIC GLUEGUN

Fastest, easiest, cleanest gluing method ever developed.
Electrically heats sticks of hot-melt glue (or sealer) and
extrudes adhesive exactly where wanted. SIXTY SECONDS
after gluing the bond is complete. An essential accessory
for the D.l.Y. man.

List Price £3.5.0. complete with 3 sticks of glue

OQur Price 52/6 plus 3/- p.p.

INFLATOR

This ingenious British made inflator inflates all your
inflatables for you in minutes. Just clip on to any 12 voit
car (or boat) battery and away it blows. Pumps up lilos, air
cushions, beach balls, buoyancy bags, and low pressure
rubber dinghies fast and safely. ALSO DEFLATES QUICKLY.
Cannot over inflate. 12 volt only. Ideal gift for the camper.
List Price £3.9.6.

Our Price 49/6 plus 3/- p.p.

CAMERA - TWIN LENS REFLEX

The Lubitel 2 from Russia at a fantastically low price makes
picture making a certain success. You see the image of the
picture reflected in a ground glass screen, actual negative
size. You also see whether your focussing is correct.
There's a folding magnifier fitted to be more precise. A
reflex camera is the only camera which allows you to see
how the picture is going to come out before pressing the
button. Also equipped with a sports finder for direct
viewing. Takes 12 on 120 film. 3-element lens system. Fully
speeded from B to 1/250th sec. Apertures from f.4.5 to {.22.
Synchronised for flash and delayed action shutter for self
portraits. And that’s not all.—A really high quality ever-ready
case and strap completes the outfit. Our special price is
only £6.19.6. plus 4/6 p.p.

CAMERA - 35mm.

Also from Russia_comes the Cosmic 35 a weli-known photo-
graphic bargain. Takes standard 35mm. film. 3-element lens.
Speeds from B to 1/250th sec. F.4.5 to .22 (all inter-
mediate values). Exposure counter. Delayed action for seif
portraits. Complete with quality ever-ready case. Our special
price £5.5.0 post paid.

‘EXECUTIVE’ MAINS SHAVER

Tw[ce top rated In well known consumer journal. Soon to be
nationally advertised. Dual voltage 100-130 and 200-240 volts
A.C. Supplied with two heads - one for shaving and the
other for hair trimming. Complete with quality presentation/
carrying case. We are so convinced that this shaver will give
you a closer shave than the dry shaver you already have
that we will allow you 14 days free trial. After that period IF
you are not convinced we will readily refund your purchase
money in full. (We haven't had to yet.)

OUR SPECIAL OFFER PRICE £7.19.6 plus 4/6 p.p.

P Please send the following:—

Xmas @ift Suqoestions  °

WELLER ‘Expert’ SOLDER GUN

Instant-heat soldering gun, heats up in seconds - cools
quickly. Built-in spot light. Two position trigger for dual
heat control 100 or 140 watts. Well balanced and safe to
use. List price £4.10.0. Our Price 75/- post paid.

SLIDE PROJECTOR 35mm.

The Russian ‘Cosmat’ projector is beautifully designed with a
superb specification. 80mm. {.2.8 lens with triple condensing
system and heat filter. Standard 100 watt projector lamp
gives pictutes of excellent definition. The main body is a
well fitted die cast alloy case finished in green and tan.
Measuring 6” x 2" x 4” and weighing only 28 ozs. the
Cosmat is a truly portable projector.

Absurdly low price — Only £6.19.6 plus 4/6 postage.

PRISMATIC BINOCULARS

Superb top quality prismatics with world famous bloomed
lenses. Case and mechanism of metal construction. All
angle bending bar. Centre wheel focussing. Fully adjustable
eyepieces to suit individual sighting. ldeal for sports and
holidays. How do the Japanese manage to make them for
this price. Complete with real hide leather carrying case
and strap.

8 x 30's Only £7.15.0 plus 6/- p.p.

10 x 50's  £8.15.0 plus 6/- p.p.

LEATHER STEERING WHEEL

As supplied to leading British racing teams. Hand stitched
in Connolly black leather, gives comfort and safe non-slip
grip. The wheel is manufactured in high tensile aluminium
to highest engineering specification. A really superb
quality wheel which normally retails at £8.10.0. Our special
price is only £5.5.0 plus 6/- p.p.

CAR COMPASS

Extremely accurate compass manufactured by the Sherrill
Corpn. of America. Fully compensatable with aviation type
regulator magnets controlled by nylon gears. A
scientifically designed instrument for all motorists especially
the ‘mobile’ amateur. Efficient self adhesive pad makes
fitting easy. Now no need to get lost.

List price 39/6. Our price 29/6 plus 2/6 p.p. llluminated
model 10/- extra.

GENT’S WRISTWATCH

Ultra-modern watch complete with expanding bracelet in
luxurious gold finish. 21 jewelled movement with DAY AND
DATE indication. Centre second hand. Clear well designed
face. Water protected and anti-magnetic. Electronically
timed and tested. Six months guarantee. Our Price only
89/6 plus 3/- p.p.

CAR TUNE-UP KIT

Manufactured in the U.S.A. this 4 piece tune-up kit is a
'must’ for the enthusiastic motorist. Kit includes a vacuum
gauge which reveals many engine faults. A compression
tester tests cylinder compression individually. A neon timing
light ensures correct ignition timing. A remote starter
switch completes the kit — a useful safety device. A very
handsome presentation pack makes this an ideal gift. List
g;ie.ce is £9.9.0. Our special offer price -~ Only £6.15.0 plus
p.p.

PRINTED NOTEPAPER

Engraved personal notepaper with distinctive DIE-STAMPED
headings now available at realistic prices. Colour of
printing can be:— Blue, Red or Black. Choice of paper —
white or blue. Select your own print style — choice of three.
mmemm P lease send for style sheet and order form.
Special offer price — 200 sheets with matching envelopes
for 59/6 post paid. A thoughtful Xmas gift.

BLOCK CAPITALS PLEASE

To:— IVORYET LTD., 31 ALBERT RD., LONDON, N.W.4
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SERVICE S Radio, Television, Transi arh oijenel eELIe  IdelUbeo  Sic|ariss 5i|oces 4
4= 6/9|PL504 5 -
ICE SHEETS. Radio, Television, Transistors, Tape EB9I 2/3|EM87  7/6|PLSO8  27/10|UY41  7/6|BFI163 4/-1OC84  4/9
Recorders, Record Players. Catalogue 2/6d. S.A.E. [escal S6EYSI 7/3|PLS0S 28/9|Uves $/9|BFi73 276 ociz 416
: ; : EBC8I 6/6|EY86/87 6/6|PX4 23/6|AAIL9  3/-|BFIS0 6/~ 4
please. Hamilton Radio, 54 London Road, Bexhill, [gR&& e eeIT /bR %35 23/6|ACII2 3 [BYI00 3/6/OCI69 4{6
Sussex. . |EBFB3 8/-|EZ80  4/6|PY32/33 10/-|ACI27 4;-|BYIOI 3/-|OCIT2 7/=
EBF89 6/3|EZ8I  4/9(PY8I 5/3|AC128 4/-|BY10S 3/6(OC200 4/4
EC92 7/~|HVR2 10/6|PY82 5;3|ACI54 5/_[BYI14 3/6/0C202 816
NEW CATALOGUE NO. 18, containing credit vouchers |Ec8! 3/9|KTWe212/6(PY83 5/9|AC156  4/-|BY126 3/-|OC203 6/-

Terms of business: Cash with order only, No C,0.D. Post/Packing 6d. per item.
Orders over £5 post free. All orders despatched same day as received by first
clasg mail. Complete catalogue including tr #: i and ¢ n

with terms of business |/~. Any parcel insured against damage in transit for

value 10/-, now available. Manufacturers new and
surplus electronic and mechanical components, price

4/6d pOSt free. Ar!hur Sallis Radio Control Ltd-: 28 6d. extra. Business hours 9 n.m.~5.30 p.m. Saturdays 9 a.m.=] p.m.

Gardner Street, Brighton, Sussex. Littlehampton closed Sats.
MINIATURISED TOP BAND mains powered Tx. Top

Band command Rx. £15 o.n.0. Box No. G129. Technical Training in
EX-GOVT. COMMUNICATION RECEIVERS, signal Radio, Television and

generators, calibrators, components, etc.,, with money 3 i u

back guarantee. S.A.E. list. P. R. Golledge, G3EDW, EST. 1891 Electl‘onlc E"g'neerlng

gl??lnror’ Torrington, Devon. Telephone: (STD 08-052) First class opportunities in Radio and Electronics
await the ICS trained man, Let ICS train YOU for

' 1l-paid post in this expanding field.
MINIATURE STABILISED POWER UNIT. Ama- a Welah p P BIE18
tronix Ltd. supply all components for the circuit {)CSO;::)I:-S(CS toffer the ke, ﬁmbltl?ius rr}Iam :ge
described by G. W. Short in Radio Constructor, Septem- pportunity to acquire, quickly and easily, the

A ¢ : specialized training so essential to success.
ber. Complete component kit for an improved version Diploma Courses in Radio, TV Engineering and

giving 0-12V, 0-60mA, £3 post free. Major compo-
nents: improved mains transformer MT7, 13/6d;
bridge rectifier B30C150, 3/6; 470 ohm wirewound pot,
7/6; 10k log. pot with d.p. mains switch, 5/6; 100k
lin., 3/6d; BFYS5I1, 4/6; snap-on cooler, 1/-; 2N4284
(= 4285), 3/-; BCI169, 2/6; 1S44, 1/4d; small 1000uF,
35V, 7/-; 50uF, 1/6d; 0.1xF, 10d; fixed resistors, 4d.
each. Mail order only. U.K. post paid on orders over
£1. List 6d, free with orders. Amatronix Ltd., 396
Selsdon Road, South Croydon, Surrey, CR2 ODE.

“MEDIUM WAVE NEWS” Monthly during Dx season.
—Details from: K. Brownless, 7 The Avenue, Clifton,
"York.

ORGAN GENERATOR. Why not give that old organ
a new ticker. Large practical and theoretical draw-
ings for 72 or 84 note generator and smooth vibrato.
Silicon n.p.n. transistors, Mullard pots, plug-in sec-
tions for easy construction and servicing. All standard
parts. Can be fitted to most set-ups. Drawings and
instructions 15/6d., post paid. Seon Smyth, 234 Dum-
barton Road, Partick, Glasgow W.I.

(Continued on page 257)
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Servicing, Colour TV Servicing, Electronics, Com-

puters, etc. Expert coaching for:

* gi; l‘%‘rg' TELECOMMUNICATION TECHNICIANS

* C. & G. ELECTRONIC SERVICING

* R.T.E.B. RADIO AND TV SERVICING CERTIFICATE
# RADIO AMATEURS EXAMINATION

* RADIO OPERATOR CERTIFICATES

Examination Students Coached until Successf{ul
NEW SELF-BUILT RADIO COURSES

Build your own 5-valve receiver, transistor port-
able, signal generator, multi-test meter—all under
expert guidance.

POST THIS COUPON TODAY and find out how
ICS can help YOU in your career. Full details of
ICS courses in Radio, Television and Electronics

will be sent to you by return mail.
Member of Association of British Correspondence Colleges.

INTERNATIONAL CORRESPONDENCE SCHOOLS

Dept. 248, Intertext House, Stewarts Road, London, 5.W.4. I

NAME......
BLOCK CAPITALS PLEASE I

ADDRESS

11.70 |
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RADIO If you're a telecommunications

man and matchup

OPERATORS tothe qualifications below

cut yourself into a slice of
There will be a number of vacancies in B"taln's future

the Composite Signals Organisation for
expericnced Radio Operators in 1971 and
subsequent years.

Specialist training courses lasting approxi-
mately cight months are held at intervals.
Applications are now invited for the course
starting in September 1971.

Become a

Radio
Technician

Salary Scales

During training with frec accommodation
provided at the Training School:-

Age 21 £848 per annum
20 906 .. " . :
2 081 .o in the fast-growing world of

25 and over 1,023, .

On successful completion of course:—

Air Traffic Control

Please send me an application form and
details of how | can join the fascinating world of

Age 21 £1,023 per annum Air Traffic Control Telecommunications
22 1,087 ,, »
23 1,150 00 »s Name ... o
24 1,214 "
25 (highest 1,288 ,, " addie=s
age point) RCT/E2

then by six annual increments to a maximum
of £1.749 per annum.

Excellent conditions and good prospects

Not applrcable to residents outside the United ngdom

To: AJ Edwards, C Eng, MIEE,
The Adelphi, Room 705. John Adam Street,

. onQ . London WC2
of promotion. Opportunities for service marking your envelope ‘Recruitment’
abroad. L r __§ _§ __J§ F ¥
Applicants must be United Kingdom . ) .
residents norma]]y under 35 years of agce Sending this coupon could be your first step to
.. * £ 8.0 d h < ajob that's growing in importance every year.
at start ot training coursc. and must have The National Air Traffic Control Service needs
at least two years operating experience. or Radio Technicians to install and maintain the vital
PMG qualifications. Preference given to electronic aids that help control Britain's
those who also have GEC ‘O’ level or eV?Li;"iszhas'}:‘,gg”f”aff'i-th R e Sl T
s g . i e kind of work that requires not only highly
similar quahﬁcatlons. specialised technical skills but also a well developed
Interviews will be arranged [hroughou[ sense of responsibihity, and candidates must be
1971 prepared to undergo arigorous selection process.
: . . . Those who succeed are assured a steadily developing
Application forms and further particulars career of unusual interest and challenge. Starting
from:— salary varies from £1044 (at 19) to £1373 (at 26 or
. over):scale maximum £1590 (higher rates at
Recruitment Officer (TRO 63) Heathrow). There is a good annual leave allowance
Government Communications and a non-contributory pension for established staff.
Headquarters You mustbe 19 or over, with atleast one year's
A

practical experience in telecommunications,
("ONC’ or 'C and G’ qualifications preferred)

Oakley.
Priors Road,

e NATCS
Glos., GL52 5Al.

Tel: Cheltenham 21491. Ext. 2270. National Air Traffic Control Service
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SMALL ADVERTISEMENTS

(Continued from page 255)

BUILD IT in a DEWBOX robust quality plastic cabinet
2in. x 24in. x any length. S.A.E. for details. D.EW.
Ltd., 254 Ringwood Road, Ferndown, Dorset. Write
now — right now.

WANTED: Books, brochures, pamphlets, etc. re FAX.
Any information of interest. G2UK, “East Keal",
Romany Road, Oulton Broad, Suffolk.

BOOKS FOR SALE: “The Story of the lonosphere” 5/-.
“Alfred Nobel”, Bergengren, 15/-. “Science Survey 3",
Vista Books, 10/-. “Science Today & Tomorrow”, 2nd
series, 5/-. “Basic Astro Navigation”, Dixon, 17/6d.
“The Sextant Simplified”, Watts, 7/6d. “The Book of
the Sextant”, Hughes, S/-. “An Introduction to Charts
and their Uses”, Chriss & Hayes, 17/6d. “Teach Your-
self Russian”, 5/-. “The Colour of Canada”, 30/-.
“Space”, Patrick Moore, 55/-. “The Professor in Two
Worlds — The Earl of Birkenhead”, 30/-. “The Mes-
sage of the Genes”, Sullivan, 15/-. “Yacht Racing”, 5th
edition, Sturges, 30/-. “Health Physics”, Rees, 55/-.
“Practical Yacht Racing”, Schiottz, 10/-. “Astronautics
in the Sixties”, Gatland, 10/-. “Space Research &
Exploration”, edited by Bates, 10/-. “Earth’s Envel-
ope”, Theo Lobsack, 10/-. “Man on the Moon”, Ryan,
10/-. “Jane’s Fighting Ships”, 1965-66, £6. Box No.
G130.

JOIN THE INTERNATIONAL S.W. LEAGUE. Free
services to members including Q.S.L. Bureau, Ama-
teur and Broadcast Translation, Technical and Identifi-
cation Dept—both Broadcast and Fixed Stations, DX
Certificates, contests and activities for the SWL and
transmitting members. Monthly magazine, Monitor,
containing articles of general interest to Broadcast and
Amateur SWLs, Transmitter Section and League
affairs, etc. League supplies such as badges, headed
notepaper and envelopes, QSL cards, etc., are available
at reasonable cost. Send for League particulars. Mem-
bership including monthly magazine, etc.,, 35s. per
annum. Secretary ISWL, 1 Grove Road, Lydney,
Glos., GL15 SJE.

FREE GIFT when you request our quality stamps,
supplied on approval. Generous discounts. Details
from: Watson’s Philatelic Service, 6 Beech Avenue,
Brentwood, Essex.

FOR SALE: Radio Constructor magazines for sale 1/6d.
each. 70 issues. Various dates, 1960 to 1970. All
enquiries answered. Box No. G133.

ARE YOU A MOTORING ENTHUSIAST? The Seven-
Fifty Motor Club caters for all types of motor sport—
racing, rallies, hill climbs, etc. Monthly Bulletin free
to members. For full details write to: The General
Secretary, Colin Peck, “Dancer’s End”, St. Winifred’s
Road, Biggin Hill, Kent.

WANTED: Teleprinter, type TT4 or other miniaturised
equivalent. G2UK, “East Keal”, Romany Road, Oul-
ton Broad, Suffolk.

WORLD DX CLUB covers all aspects of SWLing on
Amateur and Broadcast Bands through its monthly
bulletin “Contact”. Membership costs 27/6d. a year.
Enquiries to Secretary, WDXC, 11 Wesley Grove,
Portsmouth, Hants., PO3 SER.

(Continued on page 259)
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Listen to the
world with
Eddystone

When you own an Eddystone com-
munications receiver, you have the
broadcasting world at your finger
tips — wherever you happen to be -
on land or at sea. The reputation these sets have attained is proof of their
excellence and reliability and at Imhofs. there is a special Eddystone de-
partment. where you can see, hear and compare all models listed here.
Same day despatch to any part of the world: free delivery in the U.K.;
plus after sales service for which Imhofs and Eddystone are world Famous.
EDDYSTONE EB35 Mark II broadcast receiver AN/F\I transistorised.
A high performance all-band receiver, can also be used as a *Hi-Fi' tuner.
Powered by 6 SP2 torch cells. or. with Tvpe 921 power supply unit, from
AC mains. £88.12.3d. Also stereo model. £u7.10.0d.

EDDYSTONE ECro Mark II trausistoriscd communications receiver.,
A de-luxe version of this famous design now incorporating 'S* meter and
limited fine tuner. £74.10.0d.

EDDYSTONE EAx2 ‘Ham Band' receiver. Built to professional stan-
dards but specifically for the amateur enthusiast. High sensitivity for all
reception modes CW, MCW, AN and SSB. FSK adaptor available as
ancillary. £203.0.0d.

EDDYSTONE 830/7 wide range communications receiver. A high grade
HY/MF receiver covering 300kHz ~ gomliz in 0 ranges with erystal con-
trol facilities. Many satisfied users acclaim it as *“the best ever’.
£309.0.0d.

There is an Eddystone Communications receiter for any frequency between rohI{z
and 870 mHz full details fram Imhofs or your local Eddystone agent.

m MAIN EDDYSTONE
DISTRIBUTORS
Dept: RC/11 ¢

112-116 New Oxford Street, London, WCi1 A 1HJ.

Tel: 01-636 7878
R36E

F R E E !"E AMBITIOUS ENGINEERS

LATEST EXATION OF ENGIMIINING OFPORTWSTIED

SEND FOR YOUR FREE COPY TO-DAY

ENGINEERING OPPORTUNITIES is a highly informative 74 page
guide to the best paid engineering posts. It tells you how you can
quickly prepare at home ?or a recognised engineering qualification
and outlines a wonderful range of modern Home Study Courses in
all branches of Engineering. This unique book also gives full details
of the Practical Radio & Electronic Courses administered by our
Specialist Electronics Training Division ~ explains the benefits of our
free Appointments and Advisory service and shows you how to
qualify for five years promotion in one year.

‘SATISFACTION OR REFUND OF FEE’ TERMS

We give a written agreement that if after completing one of our
courses, you do not pass your examination or are dissatisfied in any
other way. we will refund your complete fee.

PRACTICAL EQUIPMENT INCLUDING TOOLS

The specialist Electronics Division of B.LE.T. NOW offers you a
real laboratory training at home with all the practical equipment
you need.

Basic Practice and Theoretical Courses for beginners in Radio, TV,
Electronics, etc.

SEND OFF THIS COUPON TO-DAY!

Tick_subjects that interest you:
A.M.S.E. (Elec.) [] City & Guilds Certificate [] Radio Amateurs’

Exam [J R.T.E.B. Certificate [] P.M.G. Certificate Electronic
Engineering [[] Computer Electronics [] Radio Television
Servicing Colour TV [J Practical

Television & Radio [J

Please send booklets and full
— obligation.

NAME
ADDRESS

information without cost or

AGE ...

|
I
Electronics [] Practical |
|
I
|

Lty 7’

B | ET OCCUPATION l

British Institute of Engineering Technology
Dept. 480D, Aldermaston Court, Reading, RG7 4PF
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NEW STYLE
SELF-BINDER

for “The Radio Constructor”

The "“CORDEX" Patent Self-Binding
Case will keep your issues in mint
condition. Copies can be inserted or
removed with the greatest of ease. Rich
maroon finish, gold lettering on spine.

Specially constructed Binding Cords are made
from Super Linen of great strength, very hard
twisted and twice doubled. They are attached
to strong RUSTLESS Springs
under tension, and the method
adopted ensures PERMANENT
RESILIENCE of the Cords. Any
slack that may develop is
immediately compensated for,
and the Cords will always
remain taut and strong. It is
impossible to overstretch the
springs, as a safety check-
device is fitted to each.

PRICE 14/- Postage 1/6

Available only from:—

Data Publications Ltd.
57 Maida Vale London W9 1SN

:0”@0‘0.’..60*6%0....”‘“”00”’.

Radio and Audio

Servicing Handbook
2nd Edition
Gordon ). King
AssoclERE, MIPRE, MRTS.

This book is a practical guide to the servic-
ing of radio receivers and audio equipment
ot all types, and is intended especially for
the service technician. Many others, how-
ever, will find it of absorbing interest,
among them students, hi-fi and recording
enthusiasts, amateur experimenters, radio
dealers and sound engineers.

0 408 00018 X 284 pages illustrated 1970
£3.00 (60s.)
Available from leading booksellers or

The Butterworth

Group
88 Kingsway London WC2B 6AB

0089000 233000068330063000250000000620599038886

20000000000000066000€10000 138001 BLERPOHOBPENESEIIO

a
2930 2000000000600008600000800233080

INTERNATIONAL

2. LEAGUE

Membership 35s. 0d. per annum (U.S.A.
$5.00) including 12 monthly issues of
Monitor — the League journal. Including
free use of all Services, QSL Bureau, etc.

THE LARGEST S.W.L. ORGANISATION
IN THE WORLD

For full details write to:

The Secretary,
LS.W.L.,
1, GROVE ROAD, LYDNEY,
GLOS. GL15 5JE.
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SMALL ADVERTISEMENTS

(Continued on page 257)

EXCHANGE American radio mags for American yacht-
ing mags. WH.Y? Box No. Gl36.

IF YOU HAVE ENJOYED A HOLIDAY on the Nor-
folk Broads, why not help to preserve these beautiful
waterways. Join the Broads Society and play your part
in determining Broadlands future. Further details
from:—The Hon. Membership Secretary, The Broads
Society, “Icknield”, Hilly Plantation, Thorpe St.
Andrew, Norwich, NOR 85S.

WANTED: Spectrometer for general laboratory use.
Box No. G137.

RECITALS OF RECORDED MUSIC. The second
Saturday evening of each winter month. Next recital:
Ncvember 14th, 1970, 8 p.m. Woodford Green United
Free Church, Woodford Green, Essex. Bus routes 20,
20A, 179 and 275 - alight at “The Castle” stop. Pro-
gramme includes works by Gabrieli, Handel and
Berlioz.

POSTAL ADVERTISING? This is the Holborn Service,
Mailing lists, addressing, enclosing, wrappering, fac-
simile letters, automatic typing, copy service, campaign
planning, design and artwork, printing and stationery.
Please ask for price list.—The Holborn Direct Mail
Company, Capacity House, 2-6 Rothsay Street, Tower
Bridge Road, London, S.E.1. Telephone: 01-407-1495.

FOR SALE: Ultra-violet light demonstration box. S.A.E.
for details. Box No. G138.

WANTED: Sextant and chronometer. Details to Box
No. G139.

ESSEX GARDENERS. Buy your bedding and rock
plants, shrubs, etc., also cacti from May’s Nurseries,
608 Rayleigh Road, Hutton, Brentwood, Essex. Callers
only. Monday to Saturday.

PANEL-SIGNS TRANSFERS. Wc¢ have a limited
supply of shects of Frequencies expressed in cycles
per second. Price 1/- per sheet plus 4d. postage. Data
Publications Ltd., 57 Maida Vale, London W9 1SN.

e — RADAR SPOTTER

Prevention is best = YOU know it
makes sense!

Use our unique non-radiating fegal
radar receiver. Gives early warnin
of Radar Speed Traps up to If
miles on motorways.

Completel self contained (no
wiring). éompact. clips on to sun

- visor. Weighs only 104 ozs.

BE SAFE, NOT SORRY — ORDER NOW. £13.5.0. C.O.D. 5/- extra.
BELDING & BENNEYY LYD, (Box 38) 45 Green Lane. Purley,
Surrey. For full details Tel: 01-660 2896 or send 8d. in stamps.
Callers welcome by appointment.

CUT PRICE COMPONENTS -
ALL NEW AND GUARANTEED

Garrard 2025TC deck £12-14-3 Base for £(25TC £3-19-6
Plessey SL403A |.C. audio amplifier 45/-

5% ¥ watt resistors 3d. each

BYZ13 rectifiers (6 amp.) 3/- each

Plessey SL702C op. amp. 21/~

Plessey Electrolytic capacitors 50uF 50 volts 2/3 each

Erie Min. polyesters 250 volt. 0.0047uF 11d.

0.01 11d.; 0.022 1/~; 0.047 1/1

Transistors: 2N706 3/-; 2N1305 3/-; 2N1711 6/2

Sub. min. electrolytics 25 volts: 2.2uF 1/7;

22uF 1/8; 1000uF 6/- Garrard deck AP75 £20-19-6
Garrard SP25 £13-19-6

Goldring 850 magnetic Cartridge £6-5-0

13 amp. Nylon plugs 3/6 each; 34/- per 10

12 volt 1 amp. transformers 14/~ each.

Catalogue 1/- p. & p. (orders under £2) 2/-

SPECIALIST ELECTRONICS COMPANY
26 York Road, Crosby, Liverpool L23 5TS

PLAIN-BACKED
NEW STYLE

 SELF-BINDERS

for your other magazines

(max. format 73" x 93")

The *“CORDEX" Patent Self-Binding
Case will keep your copies in mint
condition. Issues can be inserted or
removed with the greatest of ease.
Specially constructed Binding cords are
made from Super Linen of great strength,
very hard twisted and twice doubled.
They are attached to strong RUSTLESS
Springs under tension, and the method
adopted ensures PERMANENT RESILI-
ENCE of the Cords. Any slack that may
develop is immediately compensated for,
and the Cords will always remain taut
and strong. It is impossible to over-
stretch the springs, as a safety check-
device is fitted to each.

COLOURS: MAROON OR GREEN
(Please state choice)

rrice ] 3 / 6 oo

Available only from:-

Data Publications Ltd,
57 Maida Vale London W9 1SN
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CHASSIS , H.L.SMITH & CO. LTD. BLANK CHASSIS
and M 287/9 Edgware Road FOUR-SIDED 16 SWG ALUMINIUM
o . . . .
CASES v EoowaRe 1922 London W2 .| Siee,, WS I ioeayr Ve sie
y TEL: 01-723 5891 7x4x11”  &J= 3/2  12x7x2}" 12/- 5/
Voot HAN VA 1 B o oy IR LAY
ALUMINIUM, SILVER x4x2" - x8x
CASES jaMMERED 'FINISH Type N 81x5ix2 g;; ‘3‘5?0 1473 mc 35‘7’
i T i i TR x7x2" x10x24" -
W, R WP, KO Tyee Y (oxax2i”  9/- 3/9 15xloxzi" 1676 971
N 6x6x3” 17/6 W 15x9x8”  4B/6 Type Z 12x4x2L" 10/- 473 17x10x3" 1976 10/1
U 4,(4,(3': ”;_ ¥ ?;6;6;’ :y- w 12x5x3" 12/~ 4/9
4x4x4" - x7x7" -
U Six4ix4y” 17/= Y 13x7x9" 5076 TO FIT OUR CASES
U 8xbx6" 23/~ Y 15x9x7"  53/6 IxSix14"  T/= 3/9 12x63x2” 10/9 5/11
U 91x7ix34" 24/- Z 17x10x9”  72/6 7x53x2"  7/9 379  14x8ix2” IJG7£H
U 15x9x9”  49/= Z 19x10x84" 78/- | 11x63x13” 10/- 5/6  15ix94x2 1" 17/- 9/6
W 8x6x6" 23/- *Height 11x6ix2” 10/— 576  173x9ix21” 1876 10/6
Type N has removable bottom, Type U re- Plus post & packing
WEEDD B e R e o PANELS: Any size up to 3ft. at 6/- sq., ft. 16 s.w.g
ront, e a screwe nstr 1 . P i
Z removible back and front. Plus p. & p. (18 s.w.g. 5/3). Plus postage and packing

YU AWM SO PROFESSIONAL THE lf
Jﬂp-srm YUKRAN AEROSCL WAY-
you have ever wanted to write about your own
d{;‘" f‘Sﬂ air dbying GREY HAMMER ideas in electronics which would interest D.LY.
0W{’ ag Eﬂﬂﬁﬁ' H’;gf{”#glf Synsltéubctlona:lenthusm_sts_tI%t tBabagl l?treﬁsslsmovoa
ould-be authors are invited to submi an
(dkﬂé‘k’ﬁf pHIshES circuits for publication in a forthcoming series of
mNo stove baking required. Hammers available ia g

oy, bl 10k books which will cover all practical aspects of
el T e e iﬁﬁi:".’..‘«",,n,’ﬂ.““ e radio, audio, I.C.s, electronic gadgets and gim-
Dunble. heat and water resstant Black Mart finish (12 o8t seil-epray micks, etc., etc. Outright purchase or royalty basis

cans only) 1M carriage paid A & 5
ndie
M°"‘H2¥L"§f’,3§"'cﬁ.’l"“’&'fs"“’:,"'“"" as preferred. Get in touch with the Managing

and priaver (Motor car Gualicy) siso avaitable. Director who will gladly co-operate on all aspects
Plomes oachess cheque or crotsed P.O, for total smownt direct wo: - of the proiect with you.

perT: N6 YUKAN, 3072, EDGWARE | aoan Louoon.wz. BABANI PRESS (B.T. & F. CO. LTD.)
Wa

r tions — an-wppfy toa. ala - . o)y
——— ng?«o-u”:;‘hw«y Ciovad Tharrde The Grampians, London, W.6.

Closed ALL DECEMBER for annual holiday

DATA BOOK SERIES

DBS TV FAULT FINDING
124 pages. Price 10/-, postage 8d.

DB6 THE RADIO AMATEUR OPERATOR’S HANDBOOK
64 pages. Price 6/-, postage 6d.

DB16 RADIO CONTROL FOR MODELS
192 pages. Price 15/-, postage 1/-.

DB17 UNDERSTANDING TELEVISION
512 pages. Price 37/6, postage 3/-.

DB18 AUDIO AMPLIFIERS
128 pages. Price 10/6, postage 8d.

Vwkan Aerosol spraykit contains 16 ozs. Ane quality, durable nly metant

1 enclose Postal Order/Cheque for in payment for

NAME

ADDRESS

(Please use Block Capitals for both name and address)
Postal Orders should be crossed und made payable 1o Data Publications Lid.
Overseas customers please pay by International Money Order
All publications are obtainable from your local bookseller
Data Publications Ltd., 57 Maida Vale, London W9 1SN

Please mention THE RADIO CONSTRUCTOR when writing to advertisers
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ENRY'S RADIO LT

COMPLETE STEREO SYSTEM FOR £39-10-0

Henetec 5.5 Stereo Amplifier. Inputs for ceramic Cartridge. Tuner/AMF. etc. Quiput for
8 1o 15 ohm Speakers. Siiver. with black and wood finish. Briush made. Size 1217 x 3
x 64", Fitted headphone socker. Complete system comprises 5-5 Amplifier. Garrard 3000
or Modei 50 with 9TAHC diam. Cartridge. pair EMi 10 watt Speakers. twin Tweeters and
Crossover, with polished wood Cabinets 18 x 11" x 7”: also Plinth and Cover
® Complete Stereo System
(Recommended price £50)
£39.10.0 p.p 20/

® Amplifier only £33.19.6 pp. 7/6

® DHO25 Recommended Stereo.
phones 45/.

BUILD THIS VHF FM TUNER

S MULLARD TRANSISTORS. 300 ke/s BANDWIDTH
PRINTED CIRCUIT HIGH FIDELITY REPRODUC-
TION MONO & STEREO A popular VHF/FM tuner
for quality and reception of mono and stereo There
is no doubt about it—VHF/FM gives the REAL sound
All parts sold separately. ~ Ask for LEAFLET No 3
PARTS TOTAL COST £6.19.6 pp. 3/6

DECODER (FOR STEREQ) (5.19.6

New printed circuit design with full
powerpou(pu(‘ Fully tuneable on both BUILD
mw/iw. bands. 7 Mullard transistors.
Fitied 5" speaker. Room filling power
Easy o build, with terrific results. Two-

YOURSELF
colour leachercloth cabinet with silvered

front. All locat and contnental stations. (JUALITY
Complete detailed inseructions
RADIO

TOTAL COST £6.19.6 pp. 6/6
Ask for Leaflet No. 1

Z30 75/- each. STEREQ 60 £8.10.0. PZS 76/6. PZ6 £6.19.6.

Z50£5.9.6. PES L5.19.6.
Two of Z30. STEREO 60. PZS (usually £23.10.0) £19
SPECIAL OFFER | or with PZ6 in place of PZ5 £21
COMPLETE RANGE OF AMPLIFIERS AND PREAMPLIFIERS
IN STOCK ALL DETAILED IN CATALOGUE ABOVE

AF/105 S0k/v Mulumeter {itlustrated).
Price £8.1001p.p. 3/6. Leather case 28/6

200H 20k /vt Multmeter. Price £3.17.6.
pp. 3/- Casel2/6

TEXND RF Generator. Price £15. p.p. 7/6

TE22D Marching Audio Generator
Price (17.pp.7/6.

TE&5 Valve Voltmeter. Price £17.10.0,
p.p-3/6 (Ilustrated)

TEST EQUIPMENT FOR YOUR HOME

STOCK LIST
NO. 16/17
ON REQUEST

CHOOSE FROM 100 COMPLETE STERED SYSTEMS
— COMPLETE RANGE OF INDIVIDUAL UNITS ALSO
IN STOCK. DEMONSTRATIONS ALL DAY

LOW CASH AND GREDIT/HP PRICES
(CREDIT TERMS FROM (30 PURCHASE

—CALLERS ONLY)

“Mail Order Dept . Components, Organ Dept

ENGLAND’'S LEADING
COMPONENT AND
1EQUIPVIENT CENTRES

HENRY'S LATEST CATALOGUE
NEW PRINT NOW 350 PAGES

COMPONENTS * EQUIPMENT & SPECIAL OFFERS
* TEST GEAR * MODULES
EVERYTHING FOR THE CONSTRUCTOR

Complete with 10/- value discount vouchers
for use with purchases

WHY NOT SEND AWAY TODAY!
PRICE 7/6 p.p.2/-

25 WATT & 50 WATT RMS
SILICON AMPLIFIERS

LOOK AT THE SPECIFICATIONS !

® 03/ DISTORTION AT FULL POWER

® 1dB 11 c/st040ke/s AT FULL POWER

® RESPONSE  1dB 11 ¢/s to 100 ke/s

PA2S |0 Silicon Transistors. Differential Input. 25 watts RMS to 8 ohms. 700mY
Input_ Size only §" x 3" x 2" 4-hole fixing. Supplied with Edge Connector and Harness
PAS0 12 Transistor Version. S0 watt RMS into 3 to 4 ohms. Size § x 3 x 4"
MU442 Power Supply for one or two PA2S or one PASO
® PA2S £1.10.0 ® PASO £9.100 ® MU442 €6
NO SOLDERING — JUST PLUG CONNECTORS !

YOU CAN SAVE 259

5P25 Mk. It £11.9.6. AP7S £16.196,

SL6SB £14.19.6 5L72B £25. A7O Mk )l £11.19.6

Above with Sonotone $TAHC

diam., add £2. With magnetic

add 70/-. With Goldring G800.

add £8.10.0.

Also fitted with 9TAHC Diamond Model 50

€8.10.0. 3000 LM £9.15.0.

Plastic Covers: Standard 99/6 pp. 4/6

Deluxe £8.10.0 or SL72B type £8.10.0 pp. 6/
(None for A70)

SCOOP! wew |
BRITISH MADE 3.SPEED
MAINS OPERATED
TAPE MACHINE
FITTED MARRIOTT
TYPE OF XRPS17 and XESIt
L TRACK HEADS
COMPONENT | PIANO KEY OPERA.
TION. DESIGNED FOR
YOU NEED THE HOME CON-
STRUCTOR. OPERATES
A WITH UP TO 77
SPOOLS VERTICALLY
CATALOGUE | or HORIZONTALLY
IS A SIZE 13 x 10" x 5"

WITH BRAND NEW

(Post etc
GARRARD UNITS 6)

SPECIAL
OFFER

HENRY'S
STOCK
EVERY

TRACK
TAPE DECKS

PRICE £13.19.6 p.p.7/6

MODERN ALL BRITISH TRANSIS-
TORISED DESIGNS AVAILABLE AS
KITS OR READY BUILT

TEAK VENEERED CABINETS
FOR ALL MODELS

49 NOTE OR 61 NOTE SINGLE
MANUAL DESIGNS. ALSO TWO.
MANUAL 49 NOTE

KITS AVAILABLE IN SECTIONS AS
REQUIRED

HP and CREDIT SALE FACILITIES

16 page organ brochure covering organs in
kit form and ready built—write or phone
to ORGAN DEPT. Ask for Peter Elvins

FREE

High Fideiity and Equipment Centre

303 EDGWARE ROAD, LONDON W.2.
Telephone: 01-723 1008:9

@ OPEN-MON-SAT 9am-6pm THURS. 9am-Tpm

309 EDGWARE ROAD, LONDON W.2:
Telephone: 01-723 6963
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