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With internal battery and multi-scale the PIFCO All-in-
One Radiometer tests everything electrical, Radio and P.A.
Equipments, Household appliances of all kinds, Car Lighting

May be used on

29/6d.

COMPLETE

Systems, Bell and Teleprinter Circuits.
AC or DC mains.

Obtainable from your local dealer.
17 any difficulty, write direct to :—

PIFCO LTD., WATLING ST., MANCHESTER 4

and at 36-37 UPPER THAMES ST., LONDON, E.C4

July, 1955

Fmest Salden#d! Niways specify
ERSIN MULTIGORE to be precise

Wherever precision soldering is essential, manufac-
turers, engineers and handymen rely on MULTICORE.
There’'s a MULTICORE SOLDER just made for the job
you have in hand. Here are some of them.

TAPE SOLDER

MELTS WITH

A MATCH!
Reul tinflead sol-
der containing
cores of FErsin
Flux. Needsno
soldeving iron
orextra flux.

S1ZE 1 CARTON
4 specifications for
radio enthusiasts.

5

e ﬂ
w’:%*:’ﬁ e St

HANDYMAN'S

CARTON 1 /.
Sufficlent for
| 200 average PER CARO

Jjoints. 6d
: .

BIB WIRE STRIPPE

v The 3 in t tool. For strippin
s king wire, cutting with

splitting 3,6 EACH

R AND CUTTER
g insulation
out leaving

|

without nic
rough edges arid

exiruded flex.

MANUFACTURERS ARE INVITED 10
WRITE FOR DETAILS OF BULK PACKS AT BULK PRICES

MULTICORE SOLDERS LTD.

MULTICORE WORKS, HEMEL HEMPSTEAO, HERTS (BOXMOOR 3836)

i

CONSTRUCTORS build these at

DOWN-TO-EARTH PRICES

PERSONAL 30,

PORTABLE
RADIO

This little set was designed to give you 2
real personal portable radio that Yyou

can enjoy anywhere without disturbing
others. Use it on camping trips, in bed:
in your office. or just anywhere,

Send 2/- for layout, Wiring diagram and
Components Price List.

lv SHORT-WAVE RADIO

30

% Picture diagram and instruction
for beginners.

% Covers 10-100 metres

% World-wide reception

% Low drain valve.

+ Assembling time | hr

This | valve S.W, receiver can be built from our list of components
for 30/-, including valve and | coil covering 20-40 metres. Provision
is made to increase to 2 or 3 valves if required. All components
can be purchased separately and are colour-coded so that the
beginner can build this set quite easiiy.

Send 2/- for specification, wiring diagram, fayout and price list to :—

R.C.S. PRODUCTS (RADIO) LTD
11 OLIVER ROAD, LONDON, E.I7. Mail order only

We can deliver from stoclk:
: This NEW
COMPLETE

Tape Recorder

at only

35 gns.

Complete with
Microphone
and Tape.

:PLAYTI.\IE PLUN

by Tape Recorders (Electronics) Ltd:

EASY H.P.
FACILITIES
£5.10.0 de-
posit _and 12
monthly  puay-

Complete and ready to use with a self-contained
wide range amplifier and high flux elliptical
loudspeaker. Simple to operate—joystick con-

oy 8714 trol. Elegant 2-tone suitcase only I12tin. x 10in.
s g 'peri(')d x Slin., weighs less than 20lb. A.C. mains. A
1 wp 10 18 miks. completely BRITISH MADE Tape Recorder.

E. & G. MAIL ORDER SUPPLY CO. The Radio Centre
33 Tottenham Court Road, London, W.[. Tel. MUS 6667
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(RS0 BRIDGE

" Measures capacitance
from [0 pFd to 100
mfFd and resistance
from | ohm to 10
megohms in four-
teen ranges, Neon
leakage test for con-
densers.  Operates
:from 200/250 volt
A.C. mains. Indica-
‘ tion of balance is
given by magic eye.
. Specially designed for
. bench use, with case
? and panel of steel
finished black

wrinkle. Complete
with all valves and
instruccions. PRICE
. €6/19/6, plus 4/6
carr./packing. Hire
Purchase : £3 de-
posit and four

monthly payments of
2

SIGNAL GENERATOR, SG50, covers 100 ke/s to 80 Mc/s in
six bands on fundamentals, either unmodulated or internally
modulated with 400 cps. Uses two type Z77 valves and SenTerCel
rectifier and double wound mains transformer. In olive green
metal case with carrying handle, size 12in. x 8in. x 4in. deep.
Front panel of green perspex engraved in white., We claim this
to be the best value on the market ac only €7/19/6, plus 6/-
care./packing.
Please send stamped, addressed envelop> for illustrated leaflets
by return post.
Obtainable from sole London stockist : Charles Britain (Radio),
Led., 1, Upper Saint Martins Lane, W.C.2, or direct from the
manufacturers—

GRAYSHAW INSTRUMENTS

54, Overstone Road, Harpenden, Herts.

HIGH GAIN
COILS

REPAN(

DUAI.  RANGE  MINIATURE
CRYSTAL SET COIL, with cir-
cuit. Type DRXI, 2/6.

DUAL RANGE COIL with re-
action. With 2 mains and 2
battery circuits. Type DRR2, 4/-. =4
MATCHED PAIR DUAL RANGE —-
T.RF. COILS, with reaction; (Regd. Design)
with battery and mains circuits. Type DRM3, 8/ -
pair.

STANDARD LF. TRANSFORMERS. Type S.E.
Iiin. X lin. x Pre-aligned, 465 Kc/s., 13/6 pair.
MINIATURE LF. TRANSFORMERS, Type M.S.E.
13/16in. x 13/16in. x 1iin. Pre-aligned, 465 Kc's.,
12/6 pair.

FERRITE ROD AERIAL, Type FRI. Long and
medium wave. Complete with fixing brackets, 12,6,

=

* All coils wound on low loss formers.
* Individually tested and guaranteed.

* Post 3d. on all orders. & Trade supplicd.
Distributed by :

RADIO EXPERIMENTAL PRODUCTS LTD.

33, MUCH PARK STREET, COVENTRY
Telephone : Coventry 62572

-W‘-mm“

TA 126G

Covers 300 Jke's-300 ke's, 3 Mce 3-1.3 Me s, 1 Me's-6.4 Me's
6 Me's-0 Me,s in 4 Channels. Valve line up ;2 807, 4 125K7"

BRAND £6 NEW

R1155 RX.—With valves. Nice condition. £8710 -.
'F1403 TX.—In Brand New Condition. Less valves, £3 10 -.
RADIO ALTIMETERS, —Brand New Chassis, U.S.A., at
22/8 each.
INDICATOR TYPE
at £3.

AMPLIFIER TYPE 15353.\A.—With 2 Battery Valves,
at £1 each,

TRY RX.—Battery RX. complete with valves, 15 -.
BC348L (1 only).—230-250 A.C. input. A Bargain, £15.
RX TYPE 71.—V.H.F. RX. Break-down valuc at § --
45 MC/S STRIP (Pyei.—Less valves at 15 - each.

R.F. € NITS.—21 and 25 Unit- at 15-; 26 at 35 -, Brand
new in maker's cartons.
AMPLIFIER TYPE 1185\, —Less valves at 7 8 each.
RESISTOIRS. —Mixed : [, !, 1, 2 watts. Carbon, 12'6
per 100.

165 \.—Complete with VCR517C,

SERS., ELECTROINTIC.—-B.E.C. 450 v, wkg.

© 8 8mid.39: 8 1mid.4-; 16+16 mid.

=——— VALVES ——=
2'6 | 68HT

28 | 65KT

EBC33 78 {607

EF54 B/- %6 1

EF50

I 4'-1 8
EF3TA 11/~ | SP4l
EF3s 4/-

EL32 6/- | 6KV
ELS0 8- | 6K3 11
EC52 5/- | 6Vy 86 .

)

v
KT8 12

VINER’S (Middlesbrough)

Radio Government Surplus Electrical
26, FAST STREET. M {DDLESBROUGI,
o '1‘91(1:[::"10: NI, 3418.

0 a4 o o o g o o 2 9 2 2 ]

Electrical Inter

erence?

IF YOUR RADIO RECEPTION
IS MARRED BY NOISE FIT AN

EDDYSTONE
MAINS
FILTER

Cat. No. 732, specially
designed for use with
receivers covering short
and medium wavelengths.
this well screened Filter
Unit is most effective in
suppressing mainsborne
electrical interference.
Finished ripple Brown
and supplied complete
with flexible lead and
socket.

£2 15s. 0d.

For address of nearest stockist please write :

STRATTON & CO. LTD.

ALVECHURCH ROAD, BIRMINGHAM 31
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Great Britain’s Valve Mail-Order House

AC6Pen KL35 11/ UF4l 10/- VRIFT 6/6 DEMOBBED
%561 KTe1 1206 vur 10~ VR0 | SALE VALVES 2,5
Acsp3 |KT72. 10/- vp23 _9/6! 11/6 MANUAL

Giving equivalents of British

11/6/KT74 10/~ ypg1 10/6| prae’ 2000
EL32 9/6 and American Service and‘P IFCO

KTW628/6 .
ATP4 56 K VP13310/6 VU39 10/6| Y

ARP4 5/6 . Cross Reference of Commer-!

ARPS 8- rwri? g MULLLY Gial ‘Types with an Appendix All - in - one
KTW74 | 5G215 8/6 V1907 5/- & A ! :

ARP12 7/- VR, | of B.V.A. Equivalents and Radio - meter
a8 10/3/VR19/ _ VUI2A |L Comprehensive Price List. | A.C./D.C.Tests

pa1 8i6 KTZ41 PM2 7/6 6/6 v We have still some Valves left | everything in

D83 8- KTzsalgjg VRI5/ w17 10/-’ at very old Budget Rates Radio. Com-

DD41 9813 QP21 8/6 wis 10/3 E (33}%) which are actually sold |plete with

10/6
DHT3 10 mSpen vioy! g. W1 10-g
DL2 86 (iPin)13/6 vRs3/ W8IM  9/-|

DL 10- 14 86 EF3 /6| SR
DL74 10/- NR45 12k yRsy; 2)C
DDT411/6 P4l 8-|EBd: 56 X2 106
DDT13  PD220 12/- VRS5/ X61 106

at the old price. (1951 rate.) Test prods.
/6

MM B.T.H. GERMANIUM CRYS- {
fuomateas] EROM SAL DIODE. Complete with Post 6.

_— 0 Blueprint and operating in- ——
2/ structions, 2/-. Post free.

-
ROD ANTENNAS. 1ft. sec-

s Q - MAX Chassis
" Cutters with Keys

~8 X - tions interlocking and extend- 3 easiest and

11/6|Pen25 9/6/EBC33 7/6 X'(;?M 10i-! oeps - SP6L  2/- ing. copper plated —steel. e quickest way of
ECC31 Pend6 10/6 | YRS6/ ; 9/- 47 2/ VP13C 7/- BARGAIN. Dozen 2'6. Post free. cutting holes in
126 panagg gy6 EF33  5/9/X78  11/85, 5 VP2 3i- | = — ; {sheet metal. The

cutter consists of

ECLA0 | ¢ Pen130 VROl gy T80 Bija 3 IaTy 1210
EC31L 12/- Pen DD VR loza g?‘?,gm 8/- sxi 125-
EF22 96 2600 lojs BK3Z 916 o, oA 2i-7TES 10
4 P q - i-
EL2 118 PenDD  YRESL ool - g2 ELCTCT 9
EL32 9161 500q 6/ | vRes/ 4 5- gs«; 54//6 w1 10/~
BL3s 11U~ a0 ©7ISPe 56 1LNs 606199  2-\1ips 1047

| R da punch and an
Allen screw. The operation is
quite simple. Prices incl. key:
in., 12/4; 1in., 12/4; iin.. 13/4;
lin.. 1bin. anad 1iin., 16/- each;
13in. and 1}in., 18/-each ; 11in.,
19/9: 2 3/32in., 31/9; 2}in., 38/9;

EL50 /- 1uns 11/7 SERVICE SHEETS 1in. square, 24/3. Post k-
HG3 76 @s }3’,21%’8??”4/9 g Br|Sisg "o i128CT 9 | Tho one yOu l;eguireilr;glogg — -
= - = = Y. available in a dozen assor o
His 13'62?5 101 YRS o aw7  /-1294 7/ 12B7 15/~ Of our bes choice. 106. 7 /6 RERYCER 7/6
| SP4! - il -1 N =
HLZ). 76 a1z 10/- Ly 6A7 W- 1625 9/6 14B6 10 | A.C./D.C. NEON TESTER | Pre-heated Electric Soldering
HL4l 8- cvis eg DL 46 6AG7 15/- DD207 4/- 28  17/8 SALE PRICL 6- Irons. 24 v. 36 Watts. Press

v ! 6AK5 10/- EF6 17/6 139/44 10/- This new model is speciaily buttonswitch fitted. Corrosion-

HLapp  Tazz YR o designed for one-pole test free Bit. Spectally d
Lo/ EF50 9/6 6AK7 15/~ HL1320 5- 46 106 [iECC O one-pole Tests on free Bit. Specilly designod
f < rporating a bighly for fine work. Limited quantity.
HLISSDDB gg{z 10/6 YS%?%ed) '6AK6 9/6 MSPen 5/- 58 10/- sensitive neon tube—striking B Y
8/ 3/- /

g 6E5  11/- P2 3/- 83/624 9/6 voltage loose v Ac D.C.| ‘g Electric Soldering I
=, /9 eF32 5 b y ;. |Also suitable for indicating ->® IS g lron.
HL13209/6 U2 12/~ VRI125/ — BLo% ﬁi 215 20- 8964 100~ 50 SYOS D C current. when With NEQN indicator In the
HLDD1320 U22 11/6 MSPenB 5 14/- PMI2M 5/- 1904 10/~ fne glow of the lower electrode Handle, NEW. 25 Wails 200
11/- un 10/6/9D2  6/6 SP2  5/6 ECC31 3/- will indicate the negative pole 220 v. 230/250 v. 4 0z, 9iin. long.
KT32 10/6/& 74 10/- VR135 5/6 12A 9/- SP42  5/- H63 3. Post 6d. Limited quantity. 16“’:- cablé. 12 months'guarantee.
Continued here w next month ! 1! Post 90, | Half Price 6 - Usual 11/3. Complete 19/3 Post 1z

EXPERIMENTAL KITS
in Radio, T.V. etc.

LEARN THE PRACTIGAL WAY

Specially prepared sets of radio parts (which you
receive upon enrolment) with which we teach you, in
your own home, the working of fundamental electronic
circuits and bring you easily to the point when you can
construct and service radio sets. Whether you are a
student for an examination; starting a new hobby;
intent upon a career in industry; or running your own
business — these Practical Courses are intended for
YOU — and may be yours at very moderate cost.

immediately and become your

i EASVVTERMS FROM—‘ All lessons and equipment supplied
© 15/- A MONTH own property.

EXPERIMENTAL
OUTFITS:

RADIO (basic )— A course in basic principlas.
RADIO _ Instruction and equipment from which you build a Radio

Please send me your FREE book on Practical Courses:
To: E.M.I. INSTITUTES, Dept. 32X, Grove Park Road,

| i

| I

| London, W.4. | Receiver.

| 1 TELEVISION — instruction and equipment for building 2 Television
i NAME ] Receiver.

: ADDRESS : Also for Mechanics, Electricity, Chemistry, Phatography, Garpentry,
H FE = H Draugh hip, G cial Art, Amateur S.W. Radio, Languages.
H = : E M l INSTITUTES The only Postal College which is part
y SUBJECT(S) .. ... JULY ) eltlele : of & -world-wide Industrial Organisation

1C.58
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J4rve SPARE Zimre 20 CASH)/

e A

T

3,- .. FOR THIS ‘MULTI-PURPOSE
ONLY AMPLIFIER UNIT KIT!

S 2/- FO The CHEAPEST 3-Valve Amplifier on the market—can be built in

rol-sgge %/Packinr: 2-3 hours WITHOUT previous radic experience ! High Gain,

Negative Feedback and Ready-drilled Chassis which is not "Ilive."

Ideal for amplifying Grams, small P.A. Equipment, Baby Alarms,

EASY TO_ READ Office Incercom Sets, etc. An ABSOLUTE BARGAIN at this price—
XVIP?'[?GPCAHRA'?.; get YOUR order in NOW 1o avoid disappointment !

LIST éd. (Post Free.)

PROFESSIONAL 3 VALVE MAINS SET IN

SUPERB CABINET FOR ONLY ..
A straight T.R.F. A.C. or A.C./D.C. Mains Set—requires no
radio knowledge to assemble, Easy to read Diagram takes

yo: szepé by stelp. Only tLools needed are pliers, Screwdriver

and Soldering lron, ALL parts in stock NOW. Order AT

ONCE stating which type of set is required A.C. or A.C./D.C. PLUS 2/6 FOR
Mains—these are the sets to SHOW to FRIENDS ! Wiring Postage & Packing.
Diagram and Parts List, [/-, Post FREE.

SATISFACTION OR CASH REFUNDED ! :
WRITE NOW TO B'HAM'S LARGEST WALK-AROUND RADIO STORES !

NORMAN H FIELD MAIL ORDERS : 97, STRATFORD RD., BIRMINGHATM'H.
. CALLERS: 68, HURST STREE'_I', BIRMINGHAM, 5. pid 3615
HHHRTIRIRnn e H E N R Y b T L
CRYSTAL MICROPIIONE

INSERTS

CATHODY RAY TUBES
(Brand New) - (RADIO LTD.)
VCRIT (slight cut-ofl) 15'-
VORAT  Euarantes] ‘‘RF 26”’F.M. CONVERTER UNIT 88/100 Mc.s /
Vé‘i‘“nlc Picc.:“ée ~d e This well-known RF26 Unit nier drive. Can be con- 8
. guarantee: ;
full T/V Picture ... 85~ is now adaptable for F.M. verted at low cost of 92 6.
VCRI139A, guaranteed | reception  using 2 LF. Send 1,8 for 8-page Descrip- POST
T/V Picture ... .. 83- stages and separate local Live booklet containing full )
3BP1, guaranteed {ul] Oscillator and tuned by a wiring instructions. cir- FRLEE
T,V Picture ... .. 30- Muirhead graduated Ver- cuits and layout diagrams.
Carr. & packiny on all ) v
tubes, 2, COMPONENTSOFFERED TO COMPLETE F.M. UNIT Ideal for tape recordine and
| New RF26 UNIT INSTRUCTION amplifiers. No matching trans-
1 G‘-’XI‘H TH%EE BOOK wm‘i techci former required.
q L VES — nical circult = ——
BS.R. 3-SPEED | VRIAT | CEPSL aacoivand 16 SPECIAL REDUCTION
AUTO-CHANGERS EF54. Chassis SPECIAL OFFER 1A7G . IN5GT,
. | stamped out for OF ALL ABOVE IH5GT, 1A5GT
These arc brand new in casy conversion £1.15.0 ITEMS, I N - (1C5GT or 1Q6GT) 40/- Set
original cartons. Plays | CL(}J%)INI((} RF2 71 AE lONIé:vFv‘oO U(xl;:i\t-sf)smgd
g s C i and boo: . 8, s
;;“i‘“h“ 'E.Cgmfr'icc Seeam | 1] comrLeTE seT postage 4, eac . A8l .
i, IHE ] G OF ALL_ COM- CHARGE FOR 6K8G, 6K7G, 6Qid,
Our  Price £8.19.8, carr. PONENTS FOR ALIGNMENT 524G, 8V6G ...37/6 ..
3i- CONVERSION. WHEN COM- 1RG5, 185, 1T4, 154
: Including 2-6BA4 ‘ PLETED 718 or (384 or 3V4) .. 27/3 ,,
and EBS], tuning COMPLETE SET 25, HL23'DD
3 g x}d e ndsoeslé. as ahove and © 8?39 PEN25 (01‘05I
oMH T 1L.F.T's and OSC. valves — Aligned 25, 12510,
WALKIE-TALKH coils,  resistors and ready for use £8.10.0 BKBG, BRTG, 6Q7G. '
SETS TYPE 38 ﬁ"d fixed lcon— N.B.Q VOLTAGE r%{legét- 275 (or_ |
- ensers, HULsS, B D 250v. =), . Py ) .
We are able Lo offer the i el e B AR 250y 19K6GT,  1ZKIGH,
above ' 38 ' sets complete steips ... ... £4.12.8 2 amps. 12Q7G'1:, 35Z4GT,
with § valves, 4 VP23 und ggi»gg}) (or8~ /5
ATP4. Throat Microphone, . VALVES —VALVES —VALVES 12SATGT, 128ic7GE, "
Junction Box and Whip WE HAVE OVER 50,000 AMERICAN AND NGLESTE 128Q7GT, 35Z4GT,
Aerial, all in good con- VALVES IN ?1 ‘l\ AT \YIZR\ LOW l:RI(JES. NI 3d, IBLEGT (or
dition. Al 30ts alr tested FOR 28-PAGE ILLUSTRATED CATALOGUE. S0L6GT) .. .. 3%6 ..
and guaranteed. 59 8. TI1196 RECEIVER
P B : PACK D BELL
carr. 5~ (Suitable new Receiver 2773 This isa 1 EBC33. In brand new Arbrmi E !
batteries and leads, £1,2.6 six-valve suberhet receiver condition with full conver- Brand new complete with
set.) with 465 kc's LF's, Com- sion  data. SPECIAL 28D7 and 6SLTGT and
plcgo' with all \'alx‘re‘s—) OFFER  27/6 (plus 2/6 instruction Look 128,
ALl Items sold separalcly. 2 EF39, 2 EK32 2 EF86,  carriage). P. & P. 2-.
5, HARROW ROAD, PADDINGTON, LONDON, W.2 TEL.: PADDINGTON 1008/9, 0401,
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_—
FOR ALL RADIO PARTS...

WHEN ORDERING PLEASE @UOTE “ DEPT.

fﬁt?ﬁ

/6 VINCES| CHAMBERS,

METAL TUBULAR CONDENSERS AMERICAN RELAY JUNCTION BOXE3 PUSH BACK WIRE
(WIRE ENDS) 43 0 Impedance with leads 0 Type 5X/2234 20-Way ... 1/8 ea. Size 7/012. B}Ava.lla,ble in
a5 No. AZ0543 . 1/9ea. BELL TRANSFORMER * CON- colours : ue, Ureen,
Sprague .1 mid. 350v. ... 9d. ea.
e, T Lenow 9d. ea IRON LEADS P Cloﬁxl\);Ai\,x’sed Red ... .. .. 2idoyd
02 750 . Blac vhi i .y 8., fy., 1 amp. . A .
T o o B T s T 173 ea. In bakelite case 16 ca. Hand Microphone Bakelite T
b . : EF50 PRE AMPLIFIERS, Less Valv it and
TEC 'ml = P 4§§' - POTENTIOMETER PANEL Coaxial input_and m.!::\'n- # VHYe | High to low impedance Y
GGy AL v Goov T Hk e | A Dgtentiometers on Datel complete with plug for headphoue units (insert, o
TC.C. Metalmite S il plbl Gk H.T. and LT... .. 6/-ea e ea.
09 mid. BI0e. .. 9d. ea. ;‘Q‘n- n /";.” e METERS Rubber groihmiets, assorted - 8d. oz
Sorague, .5 mfd. 330 v. 8d. ea. long spindle, with leads 0-30 Ma. Milliameter by Bakelite Needle Cups 14, ea.
of Hifferent colours ter- Ferranti—Panel Mount- 0 Sleeving, various colours.
inati U Llebi ing cee . e 78 ea. L mm. ... <o ld.lgth.
Je pi DD Pating it TP 216 en. SURPLUS GEAR PARCELS Mains Switoh, 2-hole fis
F30viov by at RO Ma; 63w We have found 1mnf1 time B, . Y6 ea.
3 Finish, ha | t time stocks of. com- Yaxley Switeh, 3 P., 9 B, N
:’}';r.u\;tl. _Zait/_.}e.:.. Finish, half SPEGIAL PURGHASE H ';‘0“?\1” strimled in‘un 3 “{ ) ... 1/8 ea.
Type . L.rl.  Rating. .S.R. MO ix-Government . 2qulp- Yarley tch, 1 Pole
250v/0v/250v  at 60 Ma.; RIIB-ZCSOl%DMCl-rlq AAlg((;:I?R el 0-Way- . .. .. 19ea
f.4v. at 3 A., 5v.at 2 A. Finish, . I} A, T, P Wared Carton, 8 Mel.
fully shronded. 14/9 ea. Model UAS fitted H.P.G. 37 = "(\h:""_';;':“ -1::“[';';: 0w e yBen
Cartridge. e to i Westectors, WXI2, W4
e L e 58 & 3 SPEEDS : make Toom  for  new (‘“ X8 .. e Bdé%.
Knobs ... ... 5/8 doz. r.o.m. 9.m., 78 r.p.m. itenus we offer at less than Collaro. Hi-¥Fi Pick-up ... 32/6%a.
Zenith Dropper, 4100 ... 2/8 ea. 33rp.m, ‘?5 () mh;.t '.’ cost parcels of these Belling Lee, Type L7090, Conuector.
Pakelite case. Donble coil Complete with full ructions. components at ... . 10/- ea. Listed 8/8. Our Price 4/8, -
Buzzers ... ... ... 2/6ea £9.19.6 Carriage 3'6.
O 2/8 TERMS : Cash with ond C.0.D. Post: 1 Packing ch t
150 . 2/8ea. N : Cash with order or C.0.D, Postage and acking charges extra
Bos. S BA Nuts aml Boits 1/ ea. Bf&mﬁ?"‘%nﬂeg"% as follows : Orders value 10/- add Od.: 20/~ aid 1/+ 3 $0/- add 1/6; £5 adl
Intervalve Transformers. wood c's't 1 710 ea /- unlesy otherwise stated.  Minimum C.0.D. fee and postage, 2/3. MAIL
Ex. Equip. .. 2 ea. @ o g ORDER OMLY.

P.W.”

R RADIO SUPPLY CO.

\'ICTOFIA SQUJ}RE, I.EEDIE 1.

‘ OPEN TILL
6 P.M. SATURDAYS

(Dept. P.W.)

PREMIER RADIO COMPANY

B. H. MORRIS & CO., (RADIO) LTD. R

Telephone @
AMBASSADOR 4033

207, EDGWARE ROAD, LONDON, W.2  AVBASSADOR o1

BUILD
3-BAND SUPERHET RECEIVER

MAY BE £7'19' Plus 2/6 Pk,

BUILT FOR & Carr.

Latest type Superhet Circuit
using 4 valves and metal
rectifiers for operation on
200/250 volts A.C. mains.
Waveband coverage — short
16-50 metres. medium 180-550
metres, and lo 900-2,000
metres. Valve line-up GK?

Detéctor AVC and first AF.
6Vé output. The attractive
house the Receiver size 12in.

cabinet to
long. Biin.
high. 5}in. deep can be Supplied in either
WALNUT or IVORY BAKELITE or WOOD.

INSTRUCTION BOOKS 1/- each, (post
wiring diagrams, also a detailed Stock

THESE NEW PREMIER DESIGNS
TRF RECEIVER

MAY BE £5 1 5 Plus 2/8 PXk.

BUILT FOR L] -o & Carr.
— The circuit is the latest type
TRF using 3 valves and Metal
Rectifiers for operation on
200/250 A.C. mains. Wave band
coverage is 180/550 metres
on medium wave and

4-WATT AMPLIFIER

Plus 2/6 Pk.
& Carr.

MAY BE

BUILT FOR £4-1 o-

Valve line-up

VOLTS. Suit-
able for either
3-ohm or 15-

800/2,000 metres on long ohm Speakers.
wave. The dial 1s Negative feed-
illuminated and the Valve line-up E;Sgbfpiclﬁ?n%
is 6K7 H.F. Pentode 6J7 Detector | may be used

Overall size 9 x 7 x 5in. Price of Amplifier
complets. tested and ready for use,
£5.5.0 plus 3/6 pkg. and carr.

and 6V6—Output.
free) which includes Assembly and
List of priced components.

CABINETS—PORTABLE

Model PC/1

Brown Rexine covered. 15/11.

Overall dimensions 15in. x 13%in. x 5in.
Clearance under lid when closed 24in.
Model PC/2 |
Grey Lizard Rexine covered. 45/-. |
Overall dimensions 15in. x 13in. x 6in.
Clearance under lid when closed 3in.
Model PC/3

R%xine type covering in various coluurs,

overall dimensions 16§in. x 14iin. x 10iin.
Clearance under lid when closed 6iin.
All the above Cabinets are supplied with
Panel Carrying Handle and Clips.
Packing and Postage 2/6.

Send for details of the Premier Wide angle
Televisor design which may be built for £30.

ALL-DRY BATTERY PORTABLE RADIO RECEIVER

4 miniature Valves in a Superhet Circuit
covering medium and ong waves. Rcxine
covered Cabinets 11iin. x 10in. x 51in. in
two contrasting colours. Wine with Grey
Panel, or Blue with Grey Panel. please
state choice when ordering. The SET
MAY BE USED EVERYWHERE—home,
office, car or holidays. INSTRUCTION

BOOK, 1/6 (Post free) which includes Assembly and wiring
dingrams, also a detailed Stock List of priced components.

DECCA MODEL 37A puAr SPEED RECORD PLAYER Includes turn
over crystal pick-up with sapphire styius and a light-weight, plastic, spring-balanced
arm. Heavy gauge pressed steel case with brown enamel finish in good auality for
operation on A.C. mains 200/250 v. 50 c.p.s. Supplied complete, £6.19.6. Tlys pke. and

carr. 5/~ *SEND 2id. STAMP FOR OUR. 1955 CA};E,ALOGU«E_

£1.18.0

Plus 2/6 Pk.
& Carr.

P . o=
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THE NEW sra KT55 output valve

The new Osram KT55 beam tetrode has a heater rating of
0.3A, 52V. It is intended for use in a series heater chain for
either DC or AC/DC mains amplifiers.

Outstanding characteristic is its high power output (25 watts
wper pair) with minimum distortion at comparatively low
H.T. voltage (200V).

The Osram KT55 will form a popular companion-type to the
well-known KT66. Two valves, type KT5S, will supersede the
nced for four valves, type KT33C, in AC/DC amplifiers
required to deliver up to 25 watts at 200 volts.

KTSS. List price: 25/- plus P. Tax 8/2
0000000000000 000
HEATER 2G)

A view from
- underside of
base KT5S
h
Tetrode connection. Push-pull.
Data per pair unless otherwise stated.
Max Max
Quiescent  signal Quiescent signal

v
v
v RL (a—a)
] v Pout..
Vgl (approx.) A D
la. 220 225 A Zout

THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, w.C.2

{{HOME CONSTRUCTORS!!
Yoie carn assemble the e’

FTapee Recoreles Y. mézﬁﬂ SR

!'IT ONLY NEEDS CONNECTING up!!

This 2-Speed Twin Track Recorder although supplied at & Genuinely Low Price, prov
absolute Fidelity Recordings, and in addition to being completely epondabie hias & :)%er?
formance at least equal to Recorders marketed at a far higher price. The actual assembly
of the Recorder is simple, and only involves a few connections. The Truvox Tape Deck
and the Quality Amplifier are supplied tested and ready for use, and all that is required to
complete the Recorder is t0 connect the two together (& connectlon chart is supplied for
this purpose) and secure them by the screws provided into the Attache Case.

illustrated and described s

below form the complete ({ SEND 8.A.E. FOR DESCRIPTIVE LEAFLET }

equipment. INCLUDING PRICE DETAILS & H.P. TERMS §

wougé"z‘m*k“"'f”?sgl"‘ MODEL TRIF QUALITY AMPLIFIER
This is Tl‘l;VOX'S G Expretssl.v 1d§sl§§\ed gg co;‘rectly
e = operate wit e above Truvox

small ' “design being | PRole for recording and playxi)ack.

only 14in. x 13in. ‘The
whole instrament Is bullt Supplied complete with Elliptical

The items

: Speaker and has level response

# to  close engincering | poH 60-10,000 c. Hum tevel 50

limits resulting in the Incorporates

e minimum »f ** wow ' and ol arrange-
- * flutter "’ values. It will

e
Gk pl

ment and }I{IAGIC EYE LEVEL

lay the NEW PRE- ST R
RECORDED TAPES and | Hyoae mces, rave Aineup:
provides 4 watts undistorted.

tal:és all standard tapes up to 1,200ft.
MODEL MIC33/1 ACOS CRYSTAL

SCOT8BOY MAGNETIC RECORDING TAPE

e 2o i,

. MICROPHONE It can be supplied complete.
Supplied complete with a 1,300ft. reel of Scotsboy | A highly sensitive Mike which accurately | }and ready for use for g50
Tepe. Im eddition, the Rezorder will take all standard | matches the input arrangement of the as illustrated above
makes cf tapes. Amplifier. g

PORTABLE ATTACHE CASE
Thie, as may be judged from the illustration above, is a neat, TD
cu;tdnpac\; :z%ld a};tractl}veh ﬂnllshed dcase. ‘l:emg w:cer:-ed wlltth mot.al nu O
rexine and having an ivory coloured speaker escutcheon. It con 3,
concealed pockets Lo accommodate the Aficrophone, Mains Lead and 109 & 1'5' FLEET STREET! E'c"’
& spare 1,200ft. reel of tape. Tel.: CENTRAL 5812.3-4,

-
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Bring your equipment up to date ‘with

~-EHE©S+ REPLACEMENT PICK-UP HEADS

If you already own a fine radiogram or record-player you row
have the opportunity of rejuvenating it —of bringing it right up
to date for a quite modest sum. Acos Hi-g crystal pick-ups are
now available in a range of speciaily designed * plug-in > models
0 sujt most famous makes of record reproducing cquipment.

These Acos * Hi-g” pick-ups, you will find, GC}cgent a truly
phenomendl advance in pick-up design--with regard to both
reproduction and tracking characteristics (so important Wwith
many of the new microgroove recordings). Ask your Dealer !

MODEL

HGP 37-1

Collaro

A Hi-g pick-up head incorporating the HGP 37-1 turnover
cartridge with cantilever sapphire styli. Designed for both
standard and microgroove records. Wil fit Collaro_units
RC 532: AC 534 : AC3/534 : 3RC 532 and the Studio
pick-up. Available in cream or walnut.

Ask for Data Sheet No. 4800.

HGP 37-I
Garrard

A Hi-g pick-up head incorporating the HGP 37-1 turnover
cartridge with cantilever sapphire styli. Designed for both
standard and microgroove records. Will fit Garrard units
RC 7SM : RC 80M : RC 90: RC lI1: Model TA.

Ask for Data Sheet No. 4800.

HGP 39-1

Hi.g pick-up heads incorporating cantilever sapphire styli.
Separate heads for standard and microgrove records. Will fit
the Acos GP 20 pick-up arm and the Garrard C type adaptor.
Used on the foliowing units: RC 72A; RC 75A ; RC 80; and
the Model M ynit. Can be used on any units which at present
use the GP 19 heads.

Ask for Data Sheet No. 4400.

PSPl ToA P

=

HGP 35-}

Separate plug-in type Hi-g heads for standard and microgroove
records ; fitted with cantilever sapphire styli. The crystal unit
is identical to that of the HGP 39-1 above. Can be used on
Garrard units RC 75M ; RC 80M; RC 90; RC [11; and the
TA player.

Ask for Data Sheet No. 4000

HGP 41-1

Separate Hi-g plug-in type heads for standard and microgroove
records incorporating the crystal unit as used in the HGP 39
pick-up head. Will fit Collaro units RC 532; AC 534; AC3/
534; 3RC 532. Available in cream or walnut.

Ask for Data Sheet No. 4500.

HGP 45

-

[ Reaf st

Separate Hi-g pick-up heads for either standard or micro-
groove records. The crystal unit is identical to that used in
the HGP 39-1 head. Will fit Garrard units RC 80; RC 72A;
RC 75A ; and the Model M player. Can be used on any unit
which at present uses the Garrard C adaptor with GP 19
heads.

Ask for Data Sheet No. 4600

.. . always well ahead

PRICE 32/6 (PLUS 105 P.T)
for all types except,HGP 39
models which-are
32/- (PLUS 103 P.T))

ACOS devices are protecied by patents, pateni applications and rcgistered designs in Great Britain and cbroad. )

COSMOCORD LTD. ENFIELD MIDDLESEX.

@ Tel:—Enfield 4022
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EVERY MONTH
VOL. XXXI, No. 585, JULY, 1955

COMMENTS OF THE MONTH

EDITOR : F.J. CAMM.

23rd YEAR
OF ISSUE

BY THE EDITOR

V.HF. and F.M.

INCE the opening of the new V.H.F.
station at Wrotham, the first of ten to be
completed by the end of next year, wc

have received a large number of letters on the
subject. V.H.F. means very high frequency, or,
in other words, very short wavelengths, and the
new V.H.F. dials will have a band marked with
figures of from 88 to 100. These figures represent
frequencies, very high frequencies, in millions
of cycles per second. and they are used on the
dial because it would be cumbersome to use
wavelengths. A frequency of 88 megacycles
per second, for example, corresponds to a wave-
length of 3.4090 metres, and it would be in-
convenient to calibrate a dial in such short
wavelengths. The ten V.H.F. stations will be
Wrotham, Pontop Pike, Divis, Meldrum, and
North Hessery Tor, Sutton Coldfield, Norwich,
Blean Plwy, Holme Moss and Wenvoe and
they are to operate between 88 and 100 megacycles
per sec. There are hundreds of thousands
of listeners in the United Kingdom who cannot
rely upon interference-free reception of the
BBC programmes and, they have to tolerate
fading and the interference of unwanted foreign
programmes. It is for this reason that V.H.F.
stations are being erected. As V.H.F. trans-
missions cannot normally be received over long
distances, 1t does not matter how many V.H.F.
stations may spring up on the Continent because
they are unlikely to cause serious interference
here.

Frequency modulation reduces still further
the likelihood of interference from unwanted
programmes and also helps to reduce other
forms of interference, caused by domestic
electrical appliances, so that the programimes can
be heard against a background of silence. It is
not practicable to use F.M. on the long-wave or
medium-wave bands, but it can be used in the
V.H.F. band. When V.H.F. comes to your
area you will need either a new set or an adaptor
to receive it. We shall describe how to make
V.H.F. tuner units and the industry itself is now
producing sets which will tune to the new V.H.F.
bands, as well as to the present medium and
long wave. They are also producing adaptors.
In certain circumstances a special acrial will be
necessary ; it will depend upon local conditions.
A V.ALF. aerial will be somewhat similar to a
television aerial, although smaller, and it is
fixed horizontally. For best results the horizontal

portion should be at right angles to the direction
of the transmitting station. Freedom from
interference and noise on a V.H.F. set depends
partly on the strength of the signal it gets from
the transmitting station, which in turn depends
on the receiving aerial. It follows that the better
the aerial the less will be the unwanted noises.
Owing to the nature of the V.H.F. waves you
may find that poor reception may be much
improved if you move the aerial only a few feet.
This can be done quite readily, as the V.H.F.
aerial is very much shorter and easier to handle
than the aerial required for medium and long
wave reception. If you are satisfied with present
reception on your receiver there is no need to
change over to V.H.F., but it is important to re-
member that better quality reception, particularly
of music, will be generally available from the
V.H.F. transmitters. The normal medium-wave
receiver needs to be designed to reject as far as
possible interference from foreign stations using
wavelengths close to those of BBC stations. In
designing a receiver selective enough to do this
quality suffers, and many of the overtones of
music and speech are thus lost. A V.H.F./F.M.
receiver gives reception much nearer to the
original.

RADIO AND TV SALES

RADIO and radiogram sales have increased

to 133,000 and 132,000 respectively, whilst
television has been raised by 6,000 in January
to 102,000 and 11,000 in February to 98,000.
These figures, of course, relate to the month of
March. The Jatest B.R.E.M.A. retail market
survey shows that of receiver sales 41 per cent.
were bought on hire purchase terms, as were
62 per cent. of the total sales of radiograms and
59 per cent. of the total sales of television
receivers,

Sales remained remarkably stable during the
first two months of the year; radiograms and
television receiver sales for March fell by 13 per
cent. and 23 per cent. compared with February—
seasonal falls which could be expected—but
radio receiver sales have resisted the normal
trend by scarcely declining at all. Compared
with the first quarter of 1954, sales of radio
receivers and radiograms have risen from 254,500
to 384,000 and television from 168,500 to
286,000.—F. J. C. .
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Broadeast Receiving Licences
THE following statement shows

the approximate number of
broadcast receiving licences in force

at the end of March, 1955,

The

grand total of sound and television

licences was 13,980,496.

Region Number
London Postat 1,465,488
Home Counties 1,413,123
Midland 1,142,923
North Eastern 1,515,180
North Western 1,165,583
South Western 947,971
Wales and Border Counties ... 591,786
Total England and Wales 8,242,054
Scottand 1,015,709
Northern Irelan 218,967

Grand Tota! . 9.476,730
Modifications to Studios
to be

MOD]FICATIONS are
made to the BBC Studios
One and Two at 201, Piccadilly,
London, and building work is in
progress.

Studio One, which is used
mainly for dance-band shows, is
having its stage cnlarged and fixed
audience seating installed instead
of the loose chairs used previously

' Wenvoe

By “QUESTOR”

by invited audiences. Studio Two
will be employed more as a drama
studio. It is being sound-proofed
and this will necessitatc the con-
struction of an inner shell within
the existing studio.

National V.H.F. Coverage
THE BBC announces that it has
placed a contract with Messrs.
Gee, Walker and Slater, Ltd., of
100, Park Lane, London, W.1, for
the building of an extension to the
television transmitling
station to house the V.H.F. sound
transmitters shortly to be installed
there. Messrs. Gee, Walker and
Slater, Ltd., built the original
Wenvoe station.

Commonwealth Association in Air
Radio
HE second meeting of the
Commonwealth  Association
in Air Radio has been held in
Sydney, Australia.

The fleet of vans used by the Decca Navigator Company Limited. T his

z A e 7 ” z
B gl T Ry T
*3?“95 o B TR
e T i i i
\',3 i & & : ﬁ
Co i
°s-& # 3
o B % #
e S :
4 4 #
<>” = i
i
i g B

pholograph was taken at London Airport ; one of lhg ﬁlmpus V_ickers
Viscount aircraft is seen in the background. (See ** Aircraft Equipment
Service.”)
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This association was inaugur-
ated in 1954 to cnable the com-
panies concerned to make an
approach in common to the
problems encountered in radio.

Loudspeaker Installation

. STANTEL »  column loud-
spcakers, produced by Stan-

dard Telephones and Cables, Ltd.,

have been installed in the Royal

Festival Hall and the Egyptian

Hall of the Mansion House.

New R.I.C. President

SIR EDWARD APPLETON,
G.B.E., K.C.B.,, F.R.S,, has

accepted an invitation to become

President of the Radio Industry

Council in succession to Lord

Burghley, who has held office

since 1952, Sir Edward was
awarded the Nobel Prize for
Physics in 1947. He has been

Principal and Vice-Chancellor of
Edinburgh University since 1949,
and for ten years before that
appointment was Secretary of the
Department of Scientific and In-
dustrial Research.

Gibraltar-Tangier Link
A NEW direct multi-channel
V.H.F. radio-telephone ser-
vice between Gibraltar and Tangier
was opened on May 6th. Previ-
ously communication could only
be offered by a landline and cable -
route by way of Spain.

Cable and Wireless, Ltd., have
instatted new V.H.F. equipment
to operate the Gibraltar end of the
circuit as well as a 110ft. acrial
tower.

BBC Appointment
DAV]D BRYSON, senior talks
producer in the Midland
Region, has been appointed the
BBC's East Anglian representative.
He will take up his duties in
Norwich next October.

Aireraft Equipment Service
A FLEET of Austin, vans has
been put into operation by
the Decca Navigator Co., Ltd., for
servicing aircraft radio equipment.
The vans operate a. service
exchange system on the navigator
units fitted in aircraft,of B.E.A.
and other operators. .- .
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Radio and Radar for Trawler
HE radio installation fitted on
board the new steam trawler
Marbella by members of the
technical staff of the Hull depot
of the Marconi International
Marine Communication Co., Ltd.,
includes radar, echometer, direc-
tion-finders, telegraphic and tele-
phonic communication and sound-
reproducing equipment.

Tape Recorders for India
E M.l. INTERNATIONAL,
* LTD., have received an order
from the Indian Government on
behalf of All India Radio, the
official broadcasting organisation,
for six Type BTR2A tape
recorders,

Record Radio Exports
HE Radio Industry Council has
announced that exports of
British radio equipment have
reached new levels in 1935.

After record-breaking exports
last ycar, valued ul ncarly £30
million, the provisional value of
sales for the first quarter of 1955
is £7,625,000—an increase of more
than £650,000.

Musical Anniversary
LAN PAUL cclcbrated 21
years of writing music for the
BBC on May 14th with a pro-
gramme of his own compositions.

British Electrical Power Convention
THE Seventh British Electrical
Power Convention and Exhi-
bition is to be held at Brighton
from June 27th to July Ist.
The president of the convention

is Sir Harry Railing, D.Eng.,
Hon.ML.1.E.E., chairman and man-
aging director General  Electric

Co., Ltd,, and the vice-president
is Sir John Dalton, A.M.LE.E.,
F.C.1.S., chairman W. T. Henley's
Telegraph Works Co., Ltd.

Export Licensing Control Consoli-
dation Order
HE Board of Trade announce
the making of the Export of
Goods Control Consolidation
Order, 1955. This new Order
incorporates for the convenience of
exporters the 1954 Consolidation
Order and subsequent amendments,
No change is made in the law but
certain simplifications have been
introduced in the new Order. In
the First Schedule, goods subject to
expoit licensing control fo all
destinations ar¢ marked with the
letter A. Goods not so marked are
free from export licensing control
to the British Commonwealth, the

i

Irish  Republic and the United
States of America.

The Second Schedule lists the
destinations for which all goods are

subject to export licensing control.

Philips’ London and Home Counties
Region
PHILIPS ELECTRICAL, LTD.,
announce the formation of a
Londonand Home Counties Region
which will be concerned with the

aids by technicians of the Glasgow
depot of The Marconi Interna-
tional Marine Communication Co.,
Ltd., on behall of the Canadian
Marconi Company. She has been
built at the Linthouse yard of
Alexander Stephen and Sons, Lid.

British Wireless Dinner Club
THE 32nd annual general meeting
and dinner of the British

Wircless  Dinner

Club at

the

The successful E.M.I. trainees. Left to right :  T. M. Lawmon,

J. Simms, K. A. Battle and W. Arnold.  Extreme right are N. A. Robin-

son and W. 1V, Eggins, E.M. 1. staff instructors. (See * EM.I Trainees
Win Prizes.”)

marketing of all products of the
company. {1 comprises the S.E.
section of the country, bounded
roughly in the north by the Wash,
by the Oxfordshire/Worcestershire
border in the N.W, and in the S.W.
by Southampton. The area also
includes the Isle of Wight and the
Channel Islands.

Union Recognition
HE BBC announces that under
a recently signed agreement
the Corporation has recognised the
Electrical Trades Union as a
negotiating body in addition to
the BBC Staff Association on
staff matters in vespect of all
categories of electricians and their
assistants ecmployed by the BBC.

Marconi Installation for Canadian
Ferry
HE new 7,000-ton twin-screw
passenger, vehicular and train
ferry  Princess of Fancouver has
been fitted with radio communica-
tion equipment and navigational

www americanradiohistorv com

United Service Club on Friday.
April 29th, was attended by 1236
members under the presidency of
Major-General -~ Vulliamy, C.B.,
D.S.0.

Lord Brabazon of Tara, guest
of honour, recalled his early
acquaintance with wireless in the
first world war.

E.M.I. Trainces Win Prizes

UTSTANDING successes have

been scored by  E.MLIL

trainces in this vyear's Physical
Society Craftsmanship and
Draughtsmanship Competition.
The official results were ¢
Clasy VI, Scitior Grade »

st Prize—Jjohn Simims.

2nd Prize—Trevor Murray Las-

mon,

Equul 3rd Prize—William James
Aroold : Keneth Andre w
Battle,

Class VI, Junior Grade :
Honourable  Mention—Douglas
Edward Turner,
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EFORE proceeding it would be well to compare
the performance of a valve voltmeter with a

B good quality multi-range  (estmeter. The
difference is obvious : the mode of operation, The
first depends upon the vg/ia curve (or portion of
curve) of a valve which is subjected to voltage fluctua-
tions via the mains. The second is limited (ohms per
volt) only by the accuracy of the meter movement
itself. Thus it would be idle to make claims of high
accuracy for the instrument about to be described,
although a good quality and useful one will be the
result. i

It is reasonable enough to assume that readers
desiring to construct such apparatus are already in
possession of a multi-range meter (having provision
for ohms measurement), also that they are capable of

A SELF-CONTAINED INSTRUMENT WITH

SCRE‘ENED VALVE PROBE. A DOUBLE

DIODE AND A DOUBLE TRIODE ARE

USED IN THE COMPLETE INSTRUMENT
By F. W. Al{stin

interpreting a circuit diagram and have the usual
* spares ” box.

The circuit diagram is given in Fig. 1, -and it wili
be noted that the meter movement is shown in dotted
lines between points marked X(1) and X(2). These
actual arrangements are discussed later, where it is
proposed to give practical directions for utilising any
meter movement having F.S.D. of between 100 and
500 microamps. This was undertaken in view of the
expensive nature of this item and it is left to the
individual to decide what he can afford. The range
switch has been omitted from the circuit as this is a
simple single-pole type in series with the meter move-
ment (the number of contacts depending on the
number of ranges required by the individual). Fig. 2
shows this switch together with the author’s layout,

AN
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Fig. 1.—Complete circuit diagram. : _ Leads
(For range of switching—sce text.) : 52
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General Construction

There is nothing critical about the layout and
construction of the main section can go ahead, bearing
in mind to leave sufficient space to accommodate
probe socket, meter movement and range switch.
Having built the main section up to the point of
meter connection the various ranges are installed by
making use of an external D.C. source.

The actual ranges of the instrument should bz
between 2.5 volts and 250 volts, but in many cases

Probe

50
Volts
Socket Range
Switch
(4C and DC)
A DC >
g Q)
/ ’ Set Zero
Functron
Switch

@

On-Off
Switch

Ingicator
Lamp

(for case of reading) it would be well to take into
account the divisions on the movement face. Thus a
250 microamp movement lends jtself admirably to
ranges of 2.5-25-250 volts, but intermediates of
5 and 50 volts can well be accommodated. An extra
position of the range switch is useful for leaving the
meter ** open ” before descending via the highest runge
to safeguard against component failure.

*‘ Ranging *’ the Meter

The arrangement of Fig. 3 is
such as to “tie up” with the circuit
diagram proper. The D.C. valve
voltmeter leads have been marked
(Y)and (Z) to give correct polarity
when 6SN7 valveholder is wired
strictly ins accordance with valve
base diagrams (101 given).

This arrangement (Fig. 3) will
be familiar to all those who have
" compared > the calibration of one
meter against another and the
system is strictly analogous. The
position shown in Fig. 2 for the
range switch should temporarily be
occupied by a 50K potentiometer
(from * spares ”’ box) for calculating
the resistors necessary for lower
ranges of volts. A flying lead with
crocodile clip is taken from * arm
of potentiometer to negative termi-
nal_of meter movement ; the clip
facilitates removal for measuring

Range resistors

Recommended arrangement for range
Various range resistors,
(Soldered to wire loop)

Fig. 2.—Showing layout
and arrangements.

resistance across potentiometer for the various ranges
For the 25 volts range (using a 100 microamp move-
ment) a 100K potentiometer will be necessary in this
position, but as the author used such a movement
correct figures can be given: these are 75K for
25 volts range and pro rata for all higher ranges.
Before connecting external voltage to voltmeter
D.C. leads these should be * shorted > and the tem-
porary potentiometer opened out to its highest
resistance. Set the function switch to D.C. and allow
) voltmeter to warm up. Adjust-
“Z;ed{ggp ment of the * zero-set * control
| should now be made, at the same

e r time gradually decreasing the
i resistance  of the temporary
potentiometer. When the zero

has settled the temporary poten-

o ";.I\.
1 70 i 2
%ﬁw weter tioMeter should, be opened up

movement again and external source applied

corresponding to lowest required
(indicated on external
voltmeter). The temporary poten-
tiometer is reduced untii F.S.D.
has been attained on the volt-
meter movement ; the crocodile
clip is removed and resistance
across potentiometer is measured
and noted. The same procedure
holds for other ranges up to 25
volts (bevond which directions
have already been given).

[2X e
Leads

The Probe Unit

. A general view of the probe unit built by the author
isshown in Fig. 4. This was made to fit into an empty
mustard tin. The bracketand rods were of Juneero
material (such outfits are sold by most radio dealers)
and the rods *“ take ” solder extremely well. When
the probe unit is plugged into the main body of the
meter, the function switch (set to A.C)) isolates the
D.C. leads. The probe leads should be shorted and
zero set on lowest range : this should hold good for
all other ranges. A useful check on calibration can be
made by withdrawing the probe plug slightly from the

A view of the completed instrument. 4 list of parts is given on page 396,
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Temporary pot meter set g0 Mustard tin

A e Rubber grommet o » .
give £SO, for external applied ,-,,(;u/atesg Probe measures 3% X 2455102
Ceeld ] = (approx)

X(2)

x(1)
0*

Screening
soldered
to tin lid

Pot'meter set to read required
voltage. (For range)

: /\ ! +
_ + /
' 250v. OC,

YVYYY

AAAAAAAAAAA

7e!
External = voltage
voltmeter (External
source
Externsl
2pplied voltage
(2)- - X _
(v) i
(‘ﬁ"' ’
Fig. 3 '(ab()ve).——Merhod used for calibrating various | / y
meters (100pA-—-500p4). Fig. 4 (right)—General | Panoll fa%’}zegg
; y ; X
view of probe (made from a mustard tin). //1[(;‘0 ﬁf:‘ (or plastics) Probe piug

socket and touching probe on “live ” filament pin  ,dvantageous to leave the meter movement “ open ™
whilst the meter is set to 10 volts range. The probe by removing the crocodile clip until the instrument is
should, of course, always be removed for D.C. irmed up. This will guard against the initial
measurement. “kick ” when one section of the 6SN7 heats up in
Notes advance of the other. (Many “ sticky ” movements

When testing out the probe unit as mentioned are caused by the needie being driven * hard-over.”)
above the meter needle may * kick  in opposition to Where it is found that A.C. readings are slightly
the scale. It is only necessary to reverse the two on the * high ” side a compromise can be made by

6SN7 etid leads on probe socket to give correct shunting the meter movement with a suitable resistor.
o sense%‘: P g (D.C. will alter in similar degree.)

The case of the instrument should not be *“ earthed.” Advanced workers can achieve greater accuracy by
When using the * temporary ~ potentiometer for the calibrating against A.C. nput (with probe) and
initial measurement of lower ranges it would be experimenting with various values for R5 and R10

for D.C. input. Those given ensure a reasonably
accurate D.C. valve voltmeter using the methods
outlined.

COMPONENT LIST
MAIN CHASSIS
1 valve 6SN7 1 valveholder (octal)

1 selenium rectifier (250 v. 60 mA)

1 function switch (2-pole 2-way)

I range switch 1 pole/multiple (to suit individual)

1 mains transformer : secondary—6.3 v. (1.0 amp.)
—250 v. (RMS) 30 mA

RESISTORS
6 meg/} watt (RS, R10) S meg/} watt (R3, R4,
i 47K/L watt (R6, RT) RS, R9)

i 8K/b watt (R14) 33K/1 watt (R12, R13)
5K potentiometer (wfw) (R11)
CONDENSERS

.01 .F (350 v. w.) (C3, C4)
8, F electrolytic (350 v. w.) (Cs, C6, CT)

SUNDRIES

i Indicator lamp 6.3 v. (.04 amps.) and holder

¢ 4-pin probe plug and socket, chassis, case, etc.
PROBE UNIT 3

1 valve EB91 (Mullard) 1 valveholder (B7G)

Quantity of threaded brass rod 6BA (or ** Juneero”) :

Resistors : 15 meg/} watt (RI, R2)

Condensers : .01 xF (350 v. w. small mica) (Cy,

C2)
Empty tin : screened lead, paxolin, etc. 1.

A rear view of the panel.

www americanradiohistorv com


www.americanradiohistory.com

July, 1955 PRACTICAL WIRELESS

SHORT-WAVE NCTES—THE ROCKY POINT AND
NEW BRUNSWICK TRANSMITTING STATIONS OF
RCA. COMMUNICATIONS INC, NEW YORK

By A. W. Mann

stations owned and operated by the Radio

Corporation of America. This R.C.A.
station played an important part in the early and
subsequent development of the transatlantic telephone
service.

Even in the early days of the service Rocky Point
with its forest of aerials and associated buildings
covered an extensive arca. In addition a considerable
amount of space being available to meet the demands
of future expansion.

ROCKY POINT is one of the radio tclephone

Rocky Point To-day
The land area available is 5,234 acres, of which
3,000 acres are in use.

Aerial Systems

On one site there are 60 aerials of various types
available. They include 24 Rhombic, 52 directive and
seven doublet aerials, together with 28 miscellaneous
types and one long-wave aerial. The long-wave acrial
is supported on two towers 410 ft. high, and spaced
1.250 ft. apart.
34 short-wave transmitters in one section rating
from 1 Kw to 75 Kw, three on phone and the
rest on telegraphy. The long-wave transmitter
which is AT. and T.C. property is a 'phone
transmitter.

Control

Station control is carried out from the master
control room which houses the general control
system and equipment, together with monitoring,
automatic call signing and intercommunication
equipment. This work is carried out on a four-watch
system with two contro! technicians and two trans-
mitter technicians.

Rocky point is the R.C.A. main transmitting
station and is located on Long Island and is approxi-
mately 80 miles from the central radio office in
Downtown Manhattan,

The land line or wire room is the terminal point of
11 lines from New York City, 8 lines from Riverhead
and 67 audio control channels from New York City.

The foregoing data applies to the cquipment
associated with building No. 1. Before passing to
building No. 2 a few details concerning the equipment
in use at the terminal office, which was illustrated
last month, and which is located at 66, Broad Street,
New York City, may be of interest.

One piece of apparatus used is known as a package

These are used in conjunction with-

sct. This apparatus keys the transmitters auto-
Mmatically by means of perforated tapes which pass
through the transmitter distributors. The top section
receives incoming messages while being monitored
and recorded in a centre section.

There is also installed clectro-mechanical equipment
which permits several radio channels to be imposed
on one frequency. This is known as multi-plex
equipment. The main speaking room and other
departments are also located at 66, Broad Street,
N.Y., together with the programme and radiophoto
control room,

Solar Observations

R.C.A. Communications Inc. have made extensive
investigations relative 1o solar activity and magnetic
storms which at certain periods disrupts radio
communications. John H. Nelson, an R.C.A. radio
engineer and astronomer, took solar readings daily
over a period of five years. and in doing so dis-
covered new evidence concerning the cause of mag-
netic storms which interfere with world-wide com-
munications. This evidence has proved extremely
valuable to R.C.A,, and Mr. Nelson, by plotting the
position of the planets and the sun, can predict
many months in advance when and where magnetic
storms will occur, Thus R.C.A. Communications
Inc. are able to use these forecusts to select suitable
radio channels with the assurance that they will be
least affected by magnetic storms.

Building No. 2

Reverting to the Rocky Point transmitting station
we pass to building No. 2. Here there are 20 short-
wave transmitters. These range from 1.4 Kw to
75 Kw telegraphy types, while the “phone transmitters
are from 3 Kw to 15 Kw.

The programme service equipment located in this
section consists of a five-channel audio control
board, monitoring equipment limiting amplifiers
and portable modulators, with two programme lines
to New York. Two technicians are on duty per watch.

The total number of aerial systems associated with
this scction is 54. Therc are 38 directives, including
12 Rhombic, 26 miscellaneous tvpes and 16 doublets.

Power Supplies

The public utility 23,000 volts 3 phase 60 cycles
supply is fed to Rocky Point by two independent
feeders at a distance of 10 miles from the generating
station.
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This voltage is stepped down to 2,200 volts and is
then regulated. after which it is further reduced to
230 volts 3 phase for distribution to the short-wave
transmitters. The operating staff at the Rocky Point
transmitting station total 80.

New Brunswick, New Jersey, Transmitters

R.C.A. also own and operate a telegraphy trans-
mitting and receiving station at New Brunswick,
New Jersey. This is located on an 858-acre site, of
which 160 acres are in use.

The buildings are the power house and the main
operating building in which are housed eight short-
wave telegraphy transmitters. These are as follows :

Three 20/40 Kw two frequency sets, typc F2F.

One 20/40 Kw type ED two frequency sets.

Two 15 Kw type X single frequency sets.

One 1 Kw type F two frequency sets.

One 1 Kw type X single frequency set.

Aerial Systems

Two V beams, three type R Rhombics, three
harmonic wire, two extended dipole curtains and
one doublet aerial.

Control
The master control room contains the communica-
ting equipment and monitoring apparatus. Amongst

this apparatus is tone signal converters, communica-~
ting and intercommunicating, and other apparatus
including monitors, three short-wave receivers
covering 550 ke/s to 30 Mc/s, one FSK monitor unit
2.4 to 26 Mc/s, one frequency expander 28 to 60
Mc/s, one printer monitor and one 80 to 170 Me/s
frequency measuring set.

Power Supply

Two public service 26 KVA 3 phase 60 cycle
feeders which are automatically switched are utilised.
Power is transformed to 2,200 volts, regulated and
stepped down to 110 to 220 volts single and three
phrase for transmitter power and station lighting.

Staff

One engineer in charge, five technicians, one per
shift. In addition there is a small outside staff of
three riggers, one groundsman, one outside main-
tenance man, one shop mechanic and a station
caretaker.

Land Lines

These are leased from the A. T. and T. Co.,and are :
One 5,000 cycle signal control line and one 2,300 cycle
communication line.

RADIO-CONTROLLED
TRAIN

SOME INTERESTING NOTES ON THE
WORLD'S FIRST TRAIN TO BE OPERATED
BY RADIO, WITHOUT A DRIVER

of four carriages hauled by the French
Railways BB 9003 clectric locomotive and
without driver or passengers reached a speed. of
74.5 m.p.h. between Connerré-Beillé and La Ferté
Bernard on the main line between Paris and Le Mans.

This locomotive is a sister engine of the BB 9004
which three weeks previously reached a new 'world
record rail speed of 205.6 m.p.h. Running alongside
on a parallel track was a diesel railcar carrying
Monsieur Corniglion-Molinier, French Minister of
Public Works and Transport, Monsieur Louis
Armand, the Chairman of the French National
Railway Company, and Monsieur Charles Boyaux,
the General Manager of the French Rajlways,
accompanied by forty technicians and representatives
of the Press.

Orders to release the brakes, to control the supply
of current to the traction motors of the locomotive,
and to apply thc brakes at the end of the run, were
given verbally by radio telephone from the accompany-
Ing railcar to a radio control post set up on the
sub-station at Sceaux-Boéssé about half-way between
the starting and finishing points of the run. The
radio-wave transmissions to carry out these orders
were made from the control post to a receiving set
which actuated a relay on the locomotive which in
turn set the necessary mechanisms in motion.

At the end of the war, appreciating the growing

ON Monday, April 18th, 1955, a train composed

View of the train taken from the accompanying
diesel railcar during the trial run on April 18th.

value and importance of radio communications, the
French Railways applied for and obtained from
the French General Post Office an allocation of
wavelengths for railway operation. These wave-
lengths were around 1 metre and eminently suitable
from a technical point of view. .

In 1945, the French Railways commenced equipping
their big marshalling yards with a radio-telephone
installation which within a radius of from 1} to 12
miles, in practice more than sufficient, enabled
communications to be maintained between the hump
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control tower and the shunting engines. The amount
of work accomplished by these engines was thercby
considerably increased and all the big marshalling
viards are now cquipped with similar apparatus at
modulated frequency of French manufacture and
bearing comparison with the best
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Two Types of Remote Control

As starting and acceleration up to maximum speed
of the BB 9003, in common with some other types
of French Railways clectric locomotives, is automatic,
only two types of remote control were necessary, one

installations of the kind in use in
other countries.

A new installation, unique of its
kind throughout the world, has
been tried out in a marshalling yard
and is now being tested at Miramas,
near Marseilles. It is a very light
transmitting and receiving set carried
on the back of the checker taking
the numbers of goods waggons.
Instecad of inscribing them in the
open on a sheet of paper, not always
an casy task in bad weather or a
high wind, he dictates them to the
control tower, where they are cither
taken down on paper by a clerk or,
more usually, on a magnetised wire
recording machine.  Having thus
resolved the problem of short range
communications, attention was then
turned towards that of communica-
tions along the whole length of a

kS
| s
e S |
- "‘v_‘:‘..%
L \N\\"‘«\,\
N e
1. B e
S K o

railway line from the railway
carriage to any telephone subscriber
r France or abroad. French Rail-

The receiving aerial on the train.

to operatc the brakes and the other

e

to regulate the supply of current
to the traction motors.” Two kinds
of current were necessary for the
transmission of orders to the robot
train.  Onc of the orders was given
by the carrier frequency without
modulation and the other by the
carrier frequency with modulation
at approximately 1,000 periods per
second. The wavelength used was
1.9 metres. The relay on the
locomotive which carried out the
movement ordered and  which
rcceived the order through an aerial
of very limited length and a receiver
very light in weight, can ecasily be
placed in the waistcoat pocket.

For these trials which were pre-
pared in a few days only, existing
equipment had to be used, that is
to say radio telephony adapted for
radio control. This cquipment gave

The world's  first radio-controlled train hanled by the electric

locomotive BB 9003.

ways have now perfected a system that makes possible
a continuous telephone communication. It does so
at a very low cost and reception is excellent even on an
electrified line where screening cffects and parasitic
currents abound.  Trials of this system have recently
been carried out between Hirson and Charlevilie
on the section of line electrified with monophase
currenl at industrial frequency.

The present trials of the radio control of a train
without human interveniion on the train
represent a further step forward beyond what has
already been achieved.

itself

’

excellent results during the pre-
liminary trials. With special equip-
ment  designed for the purpose
complete reliability is certain. The
French General Post Oftice. which made the necessary
frequencies available for these trials, gave cvery
other assistance in its power to ensure their success.
The  French clectrical manufacturers who have
collaborated with the railways for the provision ot
radio communications are the Société Frangaise
Radio Electrique for the Hirson-Charleville line,
and the Société N.O.R. for the Bordeaux-Dax
speed trials and the present vadio-control trials.

These trials were supervised by Moniseur Fernand
Nouvion., an engineer of the Electric Traction Re-
search Department of the French Railways.
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By J. R. Davies

AST month we described the design and use of the

I i uniselector. We showed also that, due to the

bulk and relatively heavy current consumption

of the standard manufactured model, it cannot be

used for the control by radio of small models. We

discussed also the construction at home of a smaller

and less complicated type of uniselector which would
have a lower weight and current consumption.

Even this small uniselector had one or two dis-
advantages, however, and so in this month’s article
(the last in this series) we shall discuss several entirely
different methods of remote control. Although we
shall regard the subject primarily from the point of
view of model control by radio we shall indicate
also how the arrangements described may be used
for the control of static equipment over intercon-
necting lines as well.

Carrier Contro}

The simplest type of remote control by radio
would employ a receiver and a relay, the relay opera-
ting only cn the presence or absence of a transmitted
carrier. Thus when the transmitter was switched on
the receiver would either energise or de-energise the
relay. When the transmitter was switched off the relay
would return to its original state.

A control of this sort would offer very little scope ;
althoughr it could, nevertheless, be used to give a fairly
reliable control of a function such as steering. if, for
instance, the controlled model were fitted with a rudder
which was spring-loaded to turn to the left, the
presence of a transmitter carrier could be used to
operate a solenoid which would pull it over to the
right. When it was desired to bring the rudder to the
centre a serics of ** fifty-fifty ” pulses could be sent,
these supplying an average voltage to the rudder

solenoid equal to half the full voltage. (The term

X

( 7

Energised

by cagrrier) . X
A [' Al

(Energised ! \contretres
by Tone) o ( circuits

Fig. 25.—A simple receiver relay circuit operated by

a carrier and single A.F. tone.  The carrier hv itself

operates circuit 1, the carrier plus the rone operaies
circuir 2.

THE FIFTH ARTICLE IN A SERIES
DEALING WITH A MOST USEFUL TYPE

OF RADIO ACCESSORY
(Concluded from page 341, June issue)

* fifty-fifty > means that the length in time of each
transmitted pulse would be equal to the period
between pulses.)  Should the rudder system have
sufficient inertia (and the pulses be sent quickly
enough) the rudder should answer to this average
solenoid voltage and move to a mid-way position.

Apart from the use of a uniselector or something
like the steering scheme just mentioned the single
receiver relay operating from the carrier does not offer
a great variety of control. When the transmitter is
modulated, however, it is possible to increase the
number of controllable circuits considerably.

Control by A.F. Tones

Control by audio tones of different frequencies is
both practicable and relatively easy to incorporate
into amateur-built equipment. The transmitter can be
modulated by one or more tones, these being selected
and separated in the receiver by A.F. filters. After
selection each tone can be made to operate a relay
(this being done usually by causing the anode current
of a valve to alter), and thus actuate different mech-
anisms in the controlled equipment. By using combin-
ations of tones it is possible to obtain a considerable
number of different effects, as will be shown later.

Whilst these A.F. tones may be used to operate
different circuits it is still at the same time possible
to employ the carrier for control purposes as well.
1t can, for instance, be used to switch on the main
driving motors of the controlled model. These will
then run all the time the model is performing, and will
stop only when the transmitter is switched off.

/
L (energised X1
___._I by carrier) :
L, A
- !
— 1,7
- ' (Energised
__._I by Tone A)
= A% £ g2 \8!
. (Energised
___._I by Tone 8

!

2{ controlied
3 circuits

4

Fig. 26.—Ilustraiing how a carrier and two tones
may be used to control four circuits.
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The additional filter circuits Fig. 28.—A circuit by
and valves needed at the receiver A means —of which  the
> select the A.F. tones will be [ l(E_/— er ;'_ombm;zlions obtainable
tdo bulky for such things as ; —l{&nergise. Jrom three separate
model aircraft ; but there secms — by Tone 4) fones may ‘["’ "5"{/ fo
little reason why. with carcful ) % 52 :Z'};&" f’(ff’” ”_r‘;i'l",';’;’
design, they could not be used [ | (Energised 4 :
in model boats of land craft. _____| by Tone 8)
The control of remote stationary - @
objects by tones (which could be = C/
transmitted either over a single | _J(E,,e,-g,-sed ° .
pair of lines or by the radio link) POl by Tone C) ~
is quite feasible. /
The most elementary form of control by A.F. tones 5
would employ a single tone only. A suggested receiver
relay circuit is shown in Fig. 25. This employs two J L
relays, one operated by the carrier, the other by the 4 Co,"”?g"d
tone. It is assumed that the relays shown in the rc’rc-u' s
diagram are energised on reception of the carrier or J
the tone. (If, due to the particular receiver circuit 6
employed, it should happen that they de-energise, >
their contacts would, of course, have to be altered ),

aecordingly.)

Fig. 25 offers two alternative controls : these being
given by the reception of the carrier by itself, and by
the carrier with the tone.  The diagram shows how
tkese two alternatives are used to switch either one
of two circuits in the model itself.

When two tones are used it is possible to obtain
fcur controls. 1t will help here if we refer to the two
tenes as tone A and tone B. The combinations
possible consist then of the following : carrier by
itself, carrier plus tone A, carricr plus tone B, and
carrier plus tone A plus tonc B.

Fig. 26 shows how these various combinations may
be ** sorted out ’ by the receiver relay contacts. (It is
again assumed that the reception of a carrier or tone
causes the appropriate relay to energise.) The

==

purpose of the rclay contacts in the diagram is to
pass the positive source of supply to whichever
external controlled circuit has been selected. The
numbered outlets (1 to 4) to these circuits correspond
respectively to the combinations just mentioned.

As stated previously, the carrier need not be
cmiployed in the tone combinations, but can be used
by itself in order to switch on the main motors of the
model. 1f this procedure were adopted in this case
our two tones would now give us three combinations
only : these being tone A, tone B and tone A plus
tone B. A circuit showing how these combinations
could be selected by the receiver relay contacts is
given in Fig. 27.

Three Tones
Let us now go a stage farther and
sec what can be obtained by using three
Al tones: A, Band C. These tones would

82

Controlled
circuits

L —l ( EnT;rgised

—] by Tone A)
8
= 2 N
' (Energised
R g by Tonz 8)
| C
1Tz Cr

| X

L ! (Energised
== by Tone C)

[ ] (T o1

L Energised
—] by Tone D) {
Fig. 29.—Showing how
the combinations offered
by four tones are capable
of operating 15 different

Circidts.
o S N
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offer us seven combinations :
plus C, B plus C, and A plus B plus C. This time
it would not be worth while employing the carrier
in combination with the tones as it would give only
one extra combination (carrier by itself) and would
necessitate an additional contact unit on each relay.
There is nothing, however, to prevent the carrier
from being used to operate the main driving motors,
etc., in the manner mentioned previously.

A relay control circuit capable of selecting out the
seven combinations from the three different tones is
shown in Fig. 28. Once more the control output
terminals (1 to 7) correspond to the tone combinations
mentioned in the preceding paragraph. The reader
will probably find it of interest to trace out the way
in which the various contact units ** sort out ” each
particular combination.

1t will be seen in this diagram that rélay % has one
make and three changeover contact units. Four
contact units on one relay may present rather a heavy
load if the relay is operated from a switching valve ;
particularly if Jow-voltage receiver batteries are used
in the model. In such a case it may be necessary to
use a light relay in the anode circuit of the valve, this
operating another relay (bearing the four contact
units) energised from the main driving battery.

Fig. 29 illustrates a circuit capable of selecting,

15 different operations with the use of only four tones.
The tone combinations are : A, B, C, D, A plus B,
A plus C, A plus D, B plus C, B plus D, C
plus D, A plus B plus C, A plus B plus D,"A plus
C plus D, B plus C plus D, and A plus B plus C plus
D. It will be noticed that, once again, the carrier
does not appear in the combinations. The extra
control afforded by it is not worth the added relay

contacts required. -
. D .
It will also be observed that relay 3 has eight

contact units, one make and seven changeover.
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A, B, C, A plus B, A Although it is possible to obtain a single relay fitted

with eight contact units, it would very probably be
better to use two separate ones with four contact

]

A

[== ¥ /
| ] (Energised -

I by Tone A)

81 82

!. £

E j 2 Controlled
(Energised circuits
I by Tone 8) Lo 3

Fig. 21.—Two tones (without making use of the.
carrier) are capable of controlling three circuits,
as shown here. -

units each. If the receiver battery supplies are
sufficient to allow the switching valves to operate
four-contact-unit relays these two relays could then
be operated by having their coils connected in series.
Alternatively, it would be necessary to use light-action
relays for both C and D switching valves, these
& and D
4 8
main driving batteries.

relays operating the relays proper from the

Line Operation

1t should be pointed out, before concluding, that
the circuits of Figs. 27 to 29 are all capable of being
operated by D.C. over interconnecting lines instead
of by using the radio link. .

Thus, Fig. 27 allows three operations to be obtained
with the three lines (two and a common line). Fig. 28
allows seven controls to be obtainéd with four lines,
and Fig. 29 allows fiftéen controls to be obtained over
five lines. In each case the common.line could be
eliminated, if desired, by using a reliable earth
return instead. a e

Plessey Pre-selectors

TWO new pre-selectors, the PV98 and PV98A, are

announced by Plessey. They arc designed for
use in conjunction with a single channel fixed fre-
quency H.F. receiver, such as the Plessey PRS53A,
PR53C or PRSIC, to provide switched selection of
any one of five pre-set crystal-controlled channels in
the frequency range 2.7 to 27 Mc/s.

The PV98 is fitted with a crystal-controlled B.F.O.
for use when receiving C.W. signals, while the PVI8A
is designed for M.C.W. and R/T working. Both are
extremely versatile and may be used in conjunction
with Plessey or other manufacturers’ units in_com-
mercial communication networks. In an F.S.K.
installation, for example, the use of a PV98 in con-
junction with stable oscillators PG8F and PG82,
provides five-channel reception with the same high
stability as the standard PVR80 equipment, and s,
thercfore, suitable for unattended operation.

When the stability requirements are less critical,
the PV98 may be used with its own internal oscillators,
making an F.S.K. installation available at very
moderate cost. Operational trials have shown that
extremely good performance can be achieved if the
vernier controls are periodically adjusted.

Both pre-selectors comprise an R.F. stage, a

~ crystal-controlled H.F. oscillator and a mixer, giving

T

a low impedance co-axial output at a fixed frequency
of 2.1 Mc/s. The R.F. stage is tuned by pre-set
circuits and- the oscillator stage crystal controlled,
the appropriate circuits being selected by a single
five-position rotary switch manually .operated from
the front panel. Alternatively, the selector switch
may be motor-driven from the rear, thus permitting
remote control. .

Additional facilities are available on the PV98
for operation from external oscillators. The tuned
circuits are mounted as plug-in units, six ranges being
provided to cover the frequency band.

Two pre-selectors and two receivers may be
connected to form a dual-diversity combination, the
receiver outputs feeding a conventional path selector
or diversity switch unit. Under these conditions, the
channel frequency crystals need only be fitted in one
of the pre-selectors, as the two may be operated with
H.F. oscillator circuits cross-coupled, andssimilarly
for diversity telegraphy, two B.F.Q. outputs arg
provided for the operation of both receivers driven
by a single crystal fitted in one only of the pre-
selectors. .

FEach pre-selector contains an in-built power
supply ; operating from 50-60 c¢/s- A.C. mains.,
Tropically rated components are used throughout.
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SOUTHH CROYDON,
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FAMOUS FIRM’S BRILLIANT TECHNICAL RESEARCIH
RESULTS IN IMPROVED (OIL DESIGN !

O=mor High *“ Q "’ Coils are the outcome nf
manufacturing experience plus constant
expeviment . .. universal preference proses
thelir undoubted superiority !

F M Frequency Modulation comes
® to stay I OSMOR does its

share In the design of coils and a realiy
first-class circuit of complete receiver and
uaer. Free cireuit, point to point, wiring
dlagram, and full constructionul informa-
ticn for the amateur. (Send 5d. in stamps.)

COIL PACKS

GSMOR ‘@

Size only 11 x 34 x 21 with variahle jron-
dust cores and Polystyrene formers. Ruilt.
Tropicalised,

in trimmers.

Receiver-
tested and
K Laranteed.
Only 5 con-
nertions
make.

Prealigned

Battery
Superhets and
T.R.F¥, re-
ceivers. Ideal
forthereliable
construction
of new sets, also for converzion of the 21
Re~eiver., TRI196, Type 13, Vartime
Ut ity and others.

Tte NEW OSMOR
“3WITCH PACK  is now ready !
Complete and Prealigned full circuic jn-

cluded. State which station reguircd.
2MW. 1 L.W. or 3 M.W. 48/- incl,
I Tax

SUPER ‘@’ CUP COILS for
MAXIMUM SELECTIVITY

A full range 3 available
forr all popular wave-
hands and purposes, The
magnetic screening  of
the cup prevents other
components  irom ab-
sorbing the Coil’s power,
g maintaining  the
high * Q* value. simple
one-hole fixing., % Only
Yin. high. % Packed in
damp-prool containers.
*  Adiustable jron-dust
- cares. % Fitted tags for
connection. L. or

5/" CIRCUIT.

CHASSIS CUTTER

Type Iole Sizes Price
1 lin.x 1un. 9
2 sin. s Iin. 189
3 Tin. x 1lin, 228
1 1{in, x 2in, 2738

100 ton High tensile holl now
«uppliecd with No. 2.
)

Allen Key, 2

Calling all

write us a letter,

' PRACTICAL WIRELESS”
Soronet Four ; Beginners’ Superhet :
An Econamical Quality Receiver. A
3ix Vaive A.C. Superhet ; Attache

Jase Portable ;  R1155  Converter :
A.C. Band-Pass 3 ; Modern 1-Valver :
A alve Feeder, Fury Four, Standard

A.C. Power Pack ; 3-speed Autwrram ;
+“todern reflex, etc.

Have you a problem involving circuits in which Osmor Coils or Coil Packs
are used, or intended to be used? Let our Technical Team solve it—just
We’re right up-to-date—we build the various circuits
given in *‘ Wireless World,” *‘ Practical Wireless,” ** Radio Constructor,”
etc., and we stock the components specified. Most Technical Colleges,
Universities, etc., use Osmor Coils for research.

amateurs !

OSMOR STATION
SEPARATOR

The Separator may easily be tuned tn
climinute any onc station within thn
ranges stated and fitting takes only a
few  seconds pgrigl
Sharp tuning is i

etircted by ad- Plugs
justing the brass inhere
gercw provided,

7/6

Plugs
inte
Receiver
Metros

Type
T-1450-1540
8-410-360 ke's.

Type Metres
4-319-406
5H-U85-402
6-455-567

Separator to clear
Luxembourg, 10/6 each.

Radio

: READERS’ QUERIES !

Dear Sirs,
Pleuse tell me
Diode is red.
The positive

which side of a Crystal

dv is ved and is represenied
by the perpendicular line al the point of the
negalive cone.  Also the red is equivalent to
the cuthode of u diode vulve.

Dear Sirs,

There {s an annoving whistle very close to
the Home Station which puins my reception.
IIow can I got rid of this 2

An fnprorement can genevallu be mude Uy
t/z[tlinq « whistle filter. Full detuils on applica-

[N

Dear Sirs,

I wish to receive the Trawler bhand on
70-230 mietres. Could [ replace the 16-50 m.
band in your coilpack and obtain this
coverage ?

)é‘s, Coils Q:13. QO1 (aperiodic (ype) may be
ueed.

Dear Sirs,

Shortly atter I switch on my 5-valve
superhet the Station dizappears, and I have
to retune, Can vou assist, please ?

This sounds lile frequency drifl. and is
usially caused by ‘overheating, causing <
change in the ralue of one or more of the
capacitors associaled with the I.F. or Osc.

‘“WIRELESS WORLD "’
LSITGN FOR .M. TUNER.
o No  Compromise ” T.R.F. Tuner,
" Midget 2-valve A.C. Mains Recelver.”’
£ensitive  2-valve Receiver. Reflex
I’'u-h-Pull 2-valve Recelver. Mintature
Bedside Recelver. Midses sensitive
T.R.1., cte.

‘“RADIO CONSTRUCTOR”

Converting the TRII9 receiver to a
general purpose s'het. recciver simple
crystal diode set. Radio feeder units.
Feonomy 8 W.P.P. Amplifier. Whistle
Filter. Circuit and details available
for adding push-pull to the 56 valve
Usmor superhet, a progressive receiver.
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HOME RADIO OF MITCHAM " EDDYSTONE:

187, LONDON ROAD, MITCHAM, SURREY. MIT. 3282.

short wave components in stock.
Eddystone catalogue price |/-.

F.M. TUNERS.

| All parts in stock and demonstration models I Azl T XA

A limited number

working. of high qualit
DENCO full details, 1/6. Srystal mcro
JASON ,, D 2/-. phones with table

stand at less than
half usual price.
Few only, 39/6.

POWER UNIT. Ideal for F.M. tuners, etc. | PRACTICAL TV

W.W. components stocked.

_ 'For A.C. mains. Output 250 v. 50 mA. AERIAL

{é 63 v. 1.5a MANUAL

- . - - . For bands | and lil.
..+ Complete kit with wiring diagram, etc. PRICE 4/6.

PRICE £2.

“ MONARCH " 3-speed auto-
MULLARD *5/10/”" and G.E.C. ** 912 Amplifiers. All specified changers. ~ New and boxed.
components in stock including_Partridge transformers. Mullard 5/10 £10-10-0 carriage paid.
book, 2/6. G.E.C. 912 book, 3/6. S.A.E. for price list.

RESISTANCES. Enormous

STROBOSCOPES. 331,45 and 78 r.p.m. for A.C. mains in high grade ’stocks of all types, including
ivorine. PRICE 1/6. high stability and wire-wound.

CONDENSERS. Large stocks of T.C.C. Hunts, Dubilier, etc. S.A.E. for list.

HI-FI LOUDSPEAKER. The new W.B. HFI0I2 10in. speaker with universal 3 and 15 ohm speech
coil in stock. £3-17-6.

Bigger and Better Pictures

Shortly available—The BRIMAR
wiTH 21.in  TELETUBE C2IHM

This Rectangular Wide Deflection Teletube with Aluminized Screen and external
Conductive Coating, operates at 16 kV. It is fitted with an improved tetrode
gun assembly giving excellent overall focus and minimum astigmatism.

Brimar have developed powerful valves suitable for Valves for the BAND Il CONVERTOR

use with existing or future types with larger screen areas (for 6 volt operation)

6CD6G/50CD6G (AC/DC)—Lins Output Valves with a pea'c *ECCB4—Consists of two separate high
current of } amp. and plenty of power in hand for widz slope triode units designed for use
angle scanning. as a V.H.F. cascode amplifier.

*ECF82—is a triode pentode frequency
changer featuring a high slope triode
and a high slope pentode with a high
input impedance.

RI9—E.H.T. Rectifier—A replacement for the American 6BW7—The 6BW7 is recommended in

6U4GT—Efficiency Diode—The high working peak heater
to cathode potential renders a separate highly insulated
heater supply unnecessary.

IX2A but with higher Ratings. areas where extra sensitivity is
RMS—H.T. Rectifier—A worthy successor to the RM4, with required. It has a slope of 9.3 mA/V

a rating of 300 mA. This rectifier has a reserve of power with anode and screen voltages of

and should be used initially in equipment so that addi- 180v.

tional valves may be added if required without redesigning ;) TheLPccs4 and PCF82 are .3 amp equivalents of

the power supply stages. . : o ngf;d%dvaal{;s suligble  for equigments whers

i

'Bf(ﬂ)d(ﬂ'(.f -7:’/(’[)//()/1"5 and Cablos Limired FOOTSCRAY, SIDCUP, KENT. Footsc"r"a':y 3333
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By O. J. Russell, B.Sc(Hons), G3BHJ

REVIOUSLY the base-loaded acrials have been
considered, particularly from the point of
view of the amateur faced with a restricted

location for aerial ercction, It may be tacitly under-
stood that by implication the amateur with room for
100ft. or so of wire has no difficultics, However,
the length of the wire is nothing like so important
as its height.

To show the importance of height rather than
tength, consider a 100ft. length of wire. That is
overall, from the far end right back to the basc-
loading coil at the TX. With this length of wire,
consider three typical set-ups. The first amalteur,
relying on the value of length, erects his aerial only
20ft. high. Thus he has in effect an 80ft. top length
and a 20ft. lead in vertical proportion. The second
amateur decides on a little extra height, a mere extra
10ft., so he has’a 70ft. top length and a 30ft. lead in.
The third amateur (with the shortest garden) has only
501t. of tength, but duc to two conveniently placed
tall trees can raisc the wirc to 50ft. high. so his
aerial is a 50ft. top with a 50ft. vertical tead in.
These aerials arc illustrated in Fig. I.

Unfortunately for the amateur with the Jongest
run of wire, the radiation resistance of his aerial is
only about 2 ohms. Thus, with an carth resistance
of 10 ohms, only 2/12 of his power js radiated,
-ome 17 per cent. With possible loading-coil resist.
ance added, only about 15 per cent. of power will
be radiated on topband. The second amateur, with
an additional 10ft. of height. has 1 radiation resistance
of 6.5 ohms, so that he will radiate about 40 per cent,
of his power, more than twice the ctficiency of the
¢first amateur’s aerial.  The third amateur with the
tall trees, however, is luckicr still. as his acrial has a
radiation resistance of just over 2 ohms, so he
radiates more than 55 per cent. of his available
R.F. power. It is clear, however, that even the 10ft.

increase in height of the
second amaleur has re-

,I sulted in a worthwhile
20

g
-— 80,

incrqusc in  radiation
&n R Redx20bms cificiency.
- 70" . Earth Resistance

The above figures
J0 would be more dramatic
l R Rad 3 650hms THPe 18 18 18 100 10 108 18 10 e terg aireie re s
) Fie. 1.—Thrce 100/,
acrials of very different
topband efficiency.

o 0ie raranga e ae

’

-~ 50—

still it the carth resis-
lance were higher, say,
20 ohms. As a single
carth may have a
resistance of around 30

ARSI (vl P

END AND TOP LOADED AERIALS FOR TOPBAND

1

ohms it is clcar thal even the possessor of a long
wirc on topband cannot be surc of effective and efficient
radiation. The nccessity in a Marconi system of a
low resistance earth by paralleling multiplc carth.
connections spaced widely apart is, therefore,
emphasiscd. Where the soil is sandy or of high
resistance, a counterpoisc is often a much more
cfficient solution. In its simplest form, a counter-
poisc consists of a wirc insulated from earth, but
strung a few feet above earth, and running underneath
the “*top.” This is shown in Fig. 2. For vertical
acrials a radial array of wires radiating from the
base of the aerial may be used. In some cases the
ends of the counterpoise wires may be terminated
in carth rods. Virtually this system is, of course,
supplied by the suggested arrangement of multiple
widely spaced earth points previously recommended.

The usc of end-loading methods may now be
considered in more detail than in previous descrip-
tions. The end or centre loaded aerial is shown in
Fig. 3. We can consider the purpose of the centre-
loading coil is (o tune the top part of the wire to

A 8
f B

Fiz. 2.—A counterpoise. AB, repluces the carth

retrn. In some cases the end B may be carthed.

Extra counterpoises may be added in a Jan centred
on A.

resonance.  Considering the curve of Fig. 4, which
shows thc approximate inductance required to tune
the quoted length of wire to resonance, a coil may
be designed to top or end load the aerial. In the
casc of short wircs where the coil becomes a ** centre
loading coil, the coil is, in fact, twice the inductance
needed for base loading, as it is tuning the top half
of the aerial, i.c., half the length of wire, which has
half the capacity of the full length. However, this
would appear to offer little advantage over basc
loading, as more wire (and hence more loss resistance)
is needed in the coil. The ** centre loading, however,
doubles the radiation resistance of the aerial. Thus,
when carth losses are considered, a net gain occurs
even if the coil resistance were doubled. In fact,
however, the coil resistance need not double for
doubled inductance, so that a further gain occurs.
The curve of Fig. 5 shows the efficiency obtained
with short, centre-loaded vertical aerials, with an -
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assimed ground resistance of 10 ohms, and with
centre-loading coils of various Q values. In practice
these figureés show an improvement over the values
obtainable with base-loaded vertical aerials that is

worthwhile, especially for

the very short aerials. It

X

6

R § 8 should by now be crystal
§5°° p .
E4 8Ly Fig. 3 (inset).—Centre-
3 . loaded  aerial. Length
g-’ AB and Lt should reson-
» | ate to operating fre-
3200 N 2 quency. Fig. 4.—Centre-
g , Iy loading inductance values.
\)_ P TRPUPRPI TR Y Y
?f» 0 jo 20 30 40 0 h bil

S LeNGTH A8 N FEET - S°A that mobile or
< similar _lopband opera-

tion with short whip

aerials results in a very serious loss of radiation
efficiency even with centre loading. In fact it is clear
that, with the present 10-watt power limit, only
fractional efficiencies can be expected with short
aerials.

Mobiie Operation

As mobile operation is now permitted, and par-
ticularly as RAEN exercises with mobile gear are
now an important new amateur activity, it is clear
that the (opband does not provide a very suitable
band for portable handset and car mobile operation,
due to the low aerial efficiencies that are inevitable.
Thus RAEN organisers must carefully consider the
merits of other bands . . . such as 10 metres or even
2 metres, where small radiators are very much more
efficient, and in fact virtually all power can be radiated.
However, as local propagation conditions offer
special problems on the higher frequencies, the choice
of band for RAEN operation is not an c¢asy one. In
point of fact-from some points of view the topband

|

45
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w35 ‘e /
ty /
s
X JO|
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& / | /
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OVERALL LENGTH H IN FEET

Fig. 5.—Topband efficiency of centre-loaded wires.

is ideal, particularly the freedom from QRM, so that
attention to increasing radiation efficiency " when
using short aerials is very nccessary. While a change
to 80 metres would quadruple the efficiency of a very
short-loaded aerial, the QRM problem makes 80 metre
operation virtually™ useless for RAEN purposes.
Further measures to increase radiation efficiency are
therefore needed for topband aerials when only a
short whip aerial is possible.

One method is the use of capacity loading to reduce
the size of loading coil needed to resonate the aerial
system. The extra capacity loading means a reduction
in coil size, so that there is less actual loss resistance
introduced for the same Q value. As, moreover, a
coil of smaller inductance can be wound with larger
wire, a gain in Q is possible, so that a further gain
in efficiency results. It must be stressed, of course,
that it is the preponderance of earth and coil losses
that reduces the overall radiation efficiency of the whip
aerial. The radiator itself radiates 100 per cent. of
the power that reaches it, but unfortunately only a
fraction reaches the aerial, as most of the R.F. power
is dissipated in ground and loading-coil losses. Were
it possible to reduce ground and coil losscs to zero,
the shortest aerial would radiate with 100 per cent.
efficiency !  For topband operation with short
aerials, the size of loading coil required is so large

ol Arbe kel . RE o
Fig. 6.—Various forms of top-loading  skeleton
capacities.

that the loss resistance of the coil completely swamps
the radiation resistance of the short aerial. How-
ever, it should be noted that even a 50ft. vertical
aerial is, technically speaking, * short ” on topband,
so much so that it is difficult to radiate much more
than half the power supplied from the TX. This,
however, is a vast improvement on the few per cent.
of available R.F. radiated by shorter wires.

Top capacity loading offers yet another means of
increasing the radiation cfficiency of very short whip
aerials. Spheres, cylinders and discs may be used to
provide the capacity loading. However, the only
really feasible system is a skeleton disc arrangement
of wires fanned out radially, as shown in Fig. 6. In
Fig. 7 the capacities, represented by circular discs of
various sizes, arc given. Even a disc of 1ft. diameter
gives a worthwhile improvement. Also for mobile
use with a car, a collapsible fan of wires forming a
skeleton disc could be used, or jointed rods closing
up to half diameter when not in use, or telescoped
tubes offer other mcans of providing a top;loading
capacity that is practicable for mobile or’portable
topband working. It is also entirely practicable to
use top capacity loading at fixed stations, using
larger aerials. One method of doing this, if four
support poles or trees are available, is to suspend
the vertical wire from the crosspoint of wires slung
frcm pole to pole. The perimeter of the fanned wires
may be connected by wires also. Where such’a large
fan is not practical, a number of parallel wires may
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be strung betwecn spreaders to give an effective top-
loading capacity.

While this arrangement (Fig, 9) may scem
reminiscent of the carly days of radio, it is necessary
to point out that these mecans were adopted for the
very specific aim of providing cflicient operation, so
that even a crystal set could perform feats of DX
reception.

PRACTICAL WIRELESS
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matching and tuning being controlled at the TX output
coupling end. However, many will find the con-
venience of some form of base-loading circuit
cmploying a tuning condenser and coil the best
solution. This does cnable tuning adjustments to be
made in comfort at the base of the acrial, whereas
it is not always convenient to make tuning adjustments

0 T 7 v | T
Capacily Loading s Cylinder s _ s 2dis evse Y
In the case of mobile operation. a / / %
skeleton capacity disc of a foot or so 70| Pl
diameter is a worthwhile addition / / WUd'ora rube V /° N
to a short whip. While the capac- s A 60, e Lt
ity loading disc should bc as high Sp/n;;;/ // ‘& 3 /
up the whip as possible, preferably a 59 7 N 7
at the top, for mobile use it may be o / y & o Yo
impracticable to mount it at the ecnd  ~ J 4/ 5 < 2 7
: j N S/ g / Wire
of the whip for mechanical reasons. S 3 A < 7 Va4
However, as centre loading is used, < 7 4 \Disc © p 7
the disc may be mounted just above S 20 s 20| 7
the loading coil, and thus provide a © _J,’J/ /,
rigid structure. o7 0
In the case of the centre-loaded R e S N e L '2 |
9 il T P
short aerial the loading coil should DIAMETER 1N s oy /FEET 4 28

resonate the top of the acrial to
resonance. Thus from the curve of
wire length capacities, the capacity
of the top whip is determined. The
curve of Fig. 8 gives the inductance
required to resonate various capacitics to the topband.
When a top-loading disc is used the capacity of the
disc is determined from the curve of Fig. 6, and
added to the capacity valuc of the top whip length
above the loading col. The loading-coil inductance

Hie.

to resonate this total capacity is obtained from Fig. 8. _

Generally the inductance values are approximate,
and will need adjustment.  Also, as the system is a
high Q resonant sys-
tem, retuning js neces-
sary when only a small
shift in frequency is
made.  Onc way of
loading and tuning is

Fig. 99— to usc a variable in-
A simple ductance of the * rolier
I op - coaster 7 type for the
loading centre - loading  induc-
system. tance. A further method

is to adjust the length
or the spacing of the rods forming the capacity fan
to obtain resonance. Where it is desirdd to have
{requency control at the base, as. for example, when
operating on the move, one method is to use a smaller
centre-loading coil than needed for resonance, and
using the usual basc tuning circuit. The presence
of the centre-loading coil in this Jatter case makes the
size of foading coil at the base very much smaller
than with a plain whip acrial.

However the final loading and tuning arc cflecied,
some local tests with and without loading will give
useful guides to aerial performance, and to the
correctness of adjustments. In general, a base-
loading coll may be used. as a tuned circuit link
coupled to the coaxial line output of transmitter,
In other cases a matching inductance may be used,
consisting of a small coil across which the coaxial
line output of the TX is tapped. 1t is even possible
to feed the base of the acrial directly with coaxial,

7 (@) Ueft).—Capacities of spheres, discs and cvlinders. (Crlinder
has its lengith equal to its diameter.) Fig. 7 (b) (right).—Capacitics

of wires, rods and tubes.

at  the centre-loading position. In any casc
spectacular increases in aerial current must be
regarded with suspicion, as this may often be due to
a spurious Jocal capacity to ground accidentally
introduced near the base-loading circuit. This will
not greatly affect efficiency, but may cause a large
current to circulate in the acrial ammeter. Thus the
cfficiency changes are best monitored by means of
signal reports from reasonably local amateurs. In
many cases the same aerial may be used on 80 metres
as well by adjusting the size of centre-loading coil.
The top-capacity loading used need not be changed,
of course. Generally, the top-loading coil should
be one-quarter of the topband inductance for 80
metre operation. However, if only a small amount of
centre loading has been introduced, thus leaving a
sizeable basc-loading coil, it may then be possible ta
load up on topband and eighty merely by adjustments
of the base-loading inductance. Radijation efficiency
on 80 metres will in any casc be noticeably higher for
short aerials than upon topband.

v 400,
\

ENRIE
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&
§zoo—— ,
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Fig. 8.—11/(1/1_(1(1/1(‘0 lo resonate a given capacity to
the middle of 1opband (1,900 Kefs).

www americanradiohistorv com


www.americanradiohistory.com

PRACTICAL WIRELESS

ROM this reasoning it will be realised that by
disconnecting the test leads and applying them
across an unknown capacitance the meter will

deflect to something less than full scale. The actual de-
flection will, of course, depend on the C to Cx ratio,
which, by employing the following formula, can be
used to determine the value of the unknown capacitor,

Capacitance (Cx) in uF=EcxC/E minus Ec,
where Ec=the voltage measured across C, C=the
value of C in #F, and E=the applied A.C. voltage.

Since the resistance of the A.C. voltmeter is bound
to have a shunting effect on the reactance of C and
generally disturb the reactive balance of the circuit,
a high-resistance A.C. voltmeter should be used for
this test, particularly when relatively low capacitances
are to be measured—a valve-type voltmeter is ideally
suited for a test of this kind.

Because the reactance of a capacitor rises as the
frequency is reduced, the lowest capacitance that can
be successfully measured by the above methods is
somewhat limited by reason of the relatively low
frequency of the mains supply.

L[4
Estimating Inductance (21)

The measurement of inductance is a little more
involved than the measurement of capacitance, and
essentially a specialised bridge instrument is needed
to provide an accurate indication.

Nevertheless, a rough indication, which is usually
sufficient for the service engineer or constructor, 1s
possible by measuring the A.C. voltage developed
across an unknown inductance and comparing the
reading obtained against the voltage developed across
a resistor which is connected in the same circuit.

A circuit set-up for a test of this kind is shown in
Fig. 26. From this it will be seen that a battery is

Meter Switch

AC.
Mains

%/ resistance
/:;’? AC, Voltmeter
1]
i Fig. 26.—A method of determining
T+ the value of an inductor.

TEST INSTR

Part 7 of a New Series of Articles
Dealing with the Practical Application

of Standard Test Equipment

(Continued from page 344 June issue)

also employed to drive a desired direct-current
through the inductor under test. This is necessary
because the value of inductance is somewhat affected
by the presence of a direct-current, and when esti-
mgting the value of a smoothing choke, for example,
it is usually of benefit to know its value under normal
direct-current working conditions. .

A transformer will be seen to supply A.C. to the
circuit, the secondary of which is arranged to provide
in the region of 30 to 50 volts, depending on the
sensitivity of the indicating meter. k

Initially, the battery tapping is adjusted to give the
required  direct-current indication on the D.C.
milliammeter.  Next, the meter switch is set on
pos.nion 1 and a careful note taken of the voltage
registered on the indicating meter. The meter switch
is then set on position 2 and the variable resistor R
adjusted until the indicating meter reading coincides
with the reading taken on switch position 1. Finally,
R is measured and the following formula used to find
the inductance value : L=R/314, where L is the
inductance in henrys, and R the value of the resistance
in ohms. This test is made on the assumption that
the impedance of the circuit is equal to the inductance,
and that a 50 cps. A.C. supply is used.

The Valve Voltmeter (22)

The valve voltmeter, sometimes called the electronic
testmeter or electronic multimeter, is progressively
becoming more demanded for the testing and main-
taining of sensitive electronic apparatus and tele-
vision receivers. Generally speaking, the valve
voltmeter in equivalent form to the multimeter is
endowed with all the features of the latter, coupled
with extremely high sensitivity approaching that of a
delicate galvanometer.

With as=valve voltmeter the voltage to be measured
is applied to the grid circuit of a valve, and for this
reason the resulting relatively high input resistance/
impedance renders the instrument particularly suit-
able for use upon electronic circuits, and high-resist-
ance networks, which are usually incapable of supply-
ing sufficient energy to drive directly a normal mov-
ing-coil meter without causing a serious voltage drop
and alteration in the power distribution of the
circuit under test. As will be remembered, this aspect
of the multimeter was fully dealt with in Part Two
of this series, under Instrument Sensitivity ¢3).

Essentially most valve voltmeters are designed in a
valve bridge circuit, a typical arrangement being
that shown in Fig. 27. Here a double triode valve
is used, with each section operating as a, cathode
follower. lts mode of working simply relies-upon the
measurement of the difference- in potential’ obtained
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between the two cathodes as the result of comparing
two voltages between the grids.

The voltage applied to the grid of section (b) is
obtained from the potential divider network con-
nected across the H.T. supply. This voltage can be
controlled by the two variable

fully studied to avoid disappointing results, for each
particular instrument, although from the same
tamily tree, possesses individual characteristics.
Even though most valve volimeters have the robust-
ness of a multimeter, thev should, nevertheless,

potentiometers R1 (giving a
coarse control) and R2 (giving
a fine control). Initially both
controls should be adjusted,

with the instrument input ter-
minals shorted, to provide a
zero reading on the milliam-
meter connected between the
cathodes.

RE
and

(]

£C.
stages

It follows, therefore, that the
application of a negative voltage
to the grid of section (a) will
reduce the voltage drop across
the corresponding cathode re-
sistor R3 ; this will disturb the
balance between the two valves
and thereby permit a flowof cur-
rent through the milliammeter.

Signal

Generator

p
First
measurement

AT+

£(Y)

Detector LS
and
Audio
stages

Second
megsurement

LF Valve

We can now well realise, then,
how the relatively high input
impedance of the triode success-
fully isolates the circuit under

Chassis

test from the low resistance of
the moving-coil milliammeter.

It is as well to bear in mind
at this point that the test voltage
is not usually applied directly to
the grid of the valve, but it is
general practice to make use of a bank of switched
series resistors for voltage selection, and a bank of
switched parallel resistors for current seclection, the
same as the function of the multimeter. The
actual value of the resistors employed will, of
course, be considerably higher than those used in the
same positions in an ordinary multimeter, because
they will need to correspond to the higher input
impedance of the valve voltmeter.

From the D.C. application aspect most of what has
already been said in respect to the multimeter applies
equally to the valve voltmeter. If a commercial model
is being used the instruction manual should be care-

1 =
@)
T i s <;
r/\Mf OO0 oo W ‘v'v‘v‘vA(—‘:;P/
z +
3 2004
D
% _6
&)_ ——
/nput
W mA, o
e 2
3

[ 1

Fig. 27.—A twwpical valve voltmeter circuit.

AVC Line

Fig. 28. — Showing the points in a wpical L. amplifier stage at which com-
parative R.F. voltage measurements can be taken with a valve voltmeter.

always be handled with respect. It is desirable to
look on such an.instrument as a somewhat delicate
multimeter of very high sensitivity ; the same
applies, of course, when the instrument is being used
for servicing and testing.

Instead of using an internal metal rectifier for
A.C. applications as with the multimeter the elec-
tronic testmeter or electronic multimeter invariably
employs an external diode probe. As the result of
the probe’s low capacitance construction it is ideally
suitable for measuring high-frequency voltages with-
out loading the circuit under test to any serious
degree.

Moreover, unlike the universal multimeter, mosy
valve voltmeters respond to the peak value of the
applied A.C. voltage, although it will, of course,
be scaled to read in R.M.S. values, the same as a
multimeter.

This is all very well provided the applied voltage is
of sine waveform, but should it deviate from the ideal
the possibility of an error in reading should always
tbe recognised. Such an error would be of different
calibre from that given on a universal multimeter
subjected to the same conditions, since. as we have
previously considered in some detail (see Parts Three
and Four of this series). a rectifier moving-coil instru-
ment is calibrated on A.C. proportional to the

mean value of the waveform with which it is
presented.
A valve voltmeter, being calibrated on A.C. pro-

portional to the peak value of the applied waveform,
will thus actually measure 1.4 volts due to an A.C.
sinc wave of one volt R.M.S. The main point to
remember here is that even though the instrument will
measure the amplitude of the positive peaks the
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reading will be in R.M.S. values, that is because the
scale is calibrated for peak divided by 1.414 (e,
R.M.S. values).

Comparative R.F. Measurements 23) N

As already intimated, the low capacitive con-
struction of the external probe (generally in the region
of a few picofarads only) readily permits-the measure-
ment of quite high-frequency voltages. In fact, a

" number of commercial valve voltmeters cater for the

measurement of A.C. voltage up to and, in some cases,
above 100 Mc/s.

Such a feature enables the signal voltage actually
appearing across the various tuned circuits in a
broadcast or television receiver to be measured either
by injecting a signal from a signal generator into the
receiver aerial sockets or into the grid circuit of the
stage under examination, or by making use of the
signal picked up by the aerial in the usual way.

Clearly, this not only represents a desirable method
of tracing the actual R.F. signal through a receiver—
perhaps as a quick way of pin-pointing a defective

REC

GO3
(Brimer) SaCli ng
frput
SpF 5pF @
O—/ mA.
Fig. 29.—A circuit of a rypical crystal volimeter

or crystal type R.F. probe.

stage—but, since precise readings can be obtained,
it also has the advantage of giving the operator some
idea of the gain of the various stages and whether
or not they are amplifying the signal to the best of
their_ ability.

Fig. 28 depicts a typical 1.F. stage of a broadcast
receiver. Now let us suppose that a valve voltmeter
is connected across the secondary winding of the
first L.F. transformer, the points corresponding to
the * first measurement,” and that the receiver is
tuned to accept a signal given by the signal generator,
which-is either connected to the aerial terminals and
adjusted to the signal frequency or connected to the
signal grid of the frequency changer valve and adjusted
to thé intermediate frequency.

Let us further suppose that under these conditions
a reading of, say, 0.5 volts is given by the valve
voltmeter. Now, leaving the signal generator set at
the original R.F. output, we remove the valve volt-
meter from across the secondary winding of 1.LF. (1)
and connect it across the primary winding of I.F. (2).
we shall obviously hope to obtain a somewhat
higher voltage reading as the result of the 1.F. valve’s
amplification. let us suppose that we measure, say,
25 volts, then, straightaway we know that the valve
is giving a voltage amplification of 25/0.5 volts—
something like 34 db.

Incidentally, these figures should not be taken as
wholly representative of the possible amplification
of a stage-of this kind—a lot depends on the actual
sircuit and the quality of the valve voltmeter used.
Nevertheless, it serves admirably to illustrate the
ease by which relative measurements of this kind

can be taken, and also provides a good idea of the
scope of application of a valve voltmeter.

One or two precautions must, of course, be ob-
served when using such an instrument for this
purpose. In the first place, it is essential to employ
the shortest possible length of wire to connect the
probe to the test-points—it being sometimes desirable
to connect the earth terminal of the probe to a true
earth on the'chassis under test. )

Further, one must always recognise the possibility
of the capacitances of the probe and associated
wiring disturbing the balance of the tuned circuit
across which it is connected. For this reason,
especially if an accurate reading is demanded, the
associated tuned circuits should be peaked up after
the probe has been connected, making sure, of course,
that the circuits are retrimmed back to normal after
the test has been performed.

Do not forget that the valve voltmeter used may be
insufficiently sensitive to measure small R.F. voltages,
such as those present at the grid of an early stage.
If the signal generator voltage is stepped up in an
endeavour to procure a reading of reasonable
magnitude under such a condition it might well bc
powerful cnough to overload the associated valve,
and thus give rise to a reading which is far from true.

R.F. and High Voltage Probes (24)

The probe itself is usually self contained and
embodies an R.F. diode valve which picks up its
heater voltage from the valve voltmeter’'s power-
pack. Germanium crystal diodes are adcquately
suitable for detecting R.F. voltage, and these are
sometimes used in place of a valve. Such diodes
have the advantage, on the one hand, of not re-
quiring a heater supply, but the disadvantage, on the
other hand, of not being able to withstand the
application of very high peak voltages. For this
reason, therefore, a diode valve is nearly always
employed in valve voltmeter probes where they may
be subjected to a potential in excess of, say, 20 volts
peak.

A typical crystal voltmeter is shown in Fig. 29.
As will be seen, this is virtually a detector circuit, the
load resistor of which has been broken and a millia-
meter inserted in series. Such an inclusion makes the
device self contained, and obviates the necessity of
connecting it to a valve voltmeter for voltage measure-
ment Wwithin the sensitivity range of the millia-
meter. Quite a good indication can be obtained on
a 0-1 milliammeter in conjunction with a 5.6 K ohm
resistor for R.F. inputs of up to 10 volts.

A diode valve permits the application of higher
peak voltages, but, even so, an ordinary R.F. diode
has a limited rating—usually in the region of 250 volts
peak—so one should never be tempted to procure
an indication of the pulse voltage existing at, say,
the anode of the line output valve or the anode of

the E.H.T. rectifier valve in a television receiver by
means of a conventional diode probe in conjunction
with a valve voltmeter.

For tests of this nature a more substantial-probe is
essential, making sure that the associated diode valve
is well able to withstand a large pulse voltage. It is
often a good idea to make usc of one of the E.H.T.
rectifier valves in this position. The Brimar E.H.T.
rectifier valve type R19, for example, represents a
valve which is ideal for this purpose. - 2

. (To be continued)~* ¥