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POCKET F3 i vanad
Set/, CHLL L
THE

TRIMMER
KIT which no

amateur or professiapal

25

sOST
FREE

radia or television engineer

can afford to be without. Contains

| End Trimmer

| Side Trimmer

! Yaxley Switch Contact
Adjuster

! Low Capacity Trimmer

| Screwdriver

tn durable black crackle fiaish metal case 5

| Set of Feeler Gauges

| Set of six Box Spanners
from | to 8 B.A.

J Set of four Spanners
from ¢ to 8 B.A.

Order from——
J. & §. NEWMAN LTD.

100jHampstead Road, N.W.i
Tel: EUStan 5i76

___ S,eptemiger-OctQP_er, 1950

|

The Solder
which is

for the
View Master
and other
Television Kits

| As recommended by theldesigner, use only ERSIN
. MULTICORE SOLDER-—the Solder wire con-
| taining 3 cores of non-corrosive Ersin Flux. 60 ft.
{ of 18 SW.G. High Tin Television and Radio
l Solder, 60/40 alloy, is contained in Size 1 Cartons,
| Cat. Ref. C.16018. Price 5/~ retail.

Qbtainable from ail leading vadio shops.
In ¢ase of difficulty write ta :

MULTICORE SOLDERS LY.

Maliiee House, Albemarie Street, London, W.1. REGent 1411 1

Figures
Talk!

Model . 103
Stages of I F 2
Selectivity better than (kcls) 2
Stages of AV.C. ... 3
Neo. of Valves } 10
No. of Wave Bands 3
ADDlNG UP TO CNLY 19 Gns.

No othey ra.dio chassis offers ali*that the Armstrong RF 103 so
eficlently provides at such a low cost.

OTHER ARMSTRONG CHASSIS

Modet EXP. 83/3. An eight-stage all-wave radiegram chassis 1s
designed t? grovidcsqgaslity 1ra;ﬂo a%d record reproduction for the
- Tio| .8.8. Plu
m:.’ﬂ.'fn“fast The *! trong . triumph—a 14-valve all-wave
rudio am ch&ssls w!th short wave bands down to 10.9 metres.

{r rahe who wants the best. £33 12 0. Plus B, Tar.
Al{ \IS"I‘RO\G ALIJFV]SI(L\'—\IOD A twide-jange
al-valve instrument incorporating a n. C 10.0.

us P. Tex.
Fhy ~ Write now yor !l information,

'Eube £32.

THE CHASSIS PEOPLE
Armsiron \‘-Xmlels & Televiskm 00. Lt?h.i Wa\-ltern Roai,

Way n, N7,
Bolb ma?n wham &glé%‘%. Company ) Ake*t:—t Read,

Bimﬁ?}s’ham -13,

INSTRUMENT CO. offers .

COIL PACKS

Osmor Q Coil Pack, type H.O. ‘Longs, meéxum—, shorg-waves
(short-wave band 15.5 merres to 52 mattgs) Smll,.compact and
remarkably efficient.” Size 33" x 2% ks wound on lowsloss
formers, price 33/-. As above, thh H F s:age price 48/-. Batrery
Model (long-, medium-, ané short-waves), price. 37i6.

All the above coil packs are designed for. 465 kcls LF.

TUNING CONDENSERS

Two-gang, .0005mld., 416
Four-gang, .0005 mid., 3/9

I.LF. TRANSFORMERS, STANDARD SiZE

465 kcls ... 619 per pair
MIDGET SIZE
465 keds ... §26 per pair
VALVES
Owing to imited space only 2 very few can be listed.
154 - 76 eK8 5 < 716
IS8 e 6L6 0 1076
IT4 N 716 6Q7 616
RS 7i6 6V6 716
5U4 i x 76 41 =@
5Z4 < mlle e #
6J5 . 6'6 7816D6 916
616 " .. IS5k T
6J7 " L1 = 7i6 807 » . & Ti6
6K7 Tio 866A 12ié

Large numbers of other types'in stock,

ELECTROLYTIC CONDENSERS

Mall Order only

6, HIGH STREET, THAME, OXCN.

g m‘fg;ssoo vc;lt ”l“ "8+ 16 u,fd 450 volt 36

mid., vple J .

-8, 450 voit ...’ yé '6+16 mhd, 450 volt - .. 39 &

6 mfd,; 500 yolt .. 36 25 mid,, 25 volt ... .o u- i

INSTRUMENTY COMPANY,

3
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D. COHEN

Eadio and Television Components
67. Raleigh Avenue, Hayes, Middlesex
Post Orders Only

Cabinet size 73in,.x blin, x 5in., complete with five-valve super-
het chassis Medium/long or Med{um/shory scale and back.
Post natdk 15/- (takes a standard twin gang condenser and a

aKer,
] ‘{tenﬂion speaker 4in. wide, 44in. high, 3in. deep at base,

| tapering to 2tin., complete with 3!111 speaker. Post paid. 15'-.

The above items can be obtained in , ‘Walnut, Black or
Maroon,  Please state second choice when ordering.

P.M. Speakers

Size With Trans. Less trans.
bin. - ... 126

64in. 12/6 8/9
8in, 14/3 o . 11/9
10in - 1716 v 146

P.&P.on ench V/-extra.
ELECTROL\'T]O CONDENSERS

50 mfd. 50v. work - .- 1/
16-24 mfd, 350v. work ). W . 21

20 mid. 125. work

1(d, 500v. work . 24
16 mfd. 500v. work. 36
8 x 8 mfd, 450v. work . 3/

30 X 30 mfd. 350v. work,

Standard 465 K¢. 1.F.s. iron cored Q. 120 per alr, 7-.

Miniature 465 Kc. LF.s, Wcarne tyDe M.4008. per pair, 12/6.
plus 6d. post and pach

Similar to above, sllghtly iarger. By good manufacturer,
per palr, 10/6.

Ceramic Pfs., 3 each of the following : 330, 220 180 82, 2/6.

50 or 100 Pf. Postage Stamp Trimmer, 4d.

Line Cord 3-way .3 amp., 60 ohms per foot., 10d per yard,

Volume Controls with switch, by famous manufacturer, long

spuigle. +. 4, 1 and 2meg., 3'3 each, plus extra 3d. each post and

ng,

pac.
Stamp for List.

RUILD YOoUnR owwy

MAGNETIC TAPE RECORDER

Ideal for Home Amateur School Dramatic
Societies, in fact, its uses are unlimited. We can
supply Drawings, Motors, Capstan, Drive
Mechanism, Record Playback Head, Erase Head,
Top and Bottom Plates, Tapes, Ampllﬁer Com-
ponents, or we can supply the Famous Qualtape
Recorder. Complete Kit at £12 10s. 0d.

Whrite for detailed Price List,

ELECTRONIC SERVICE “HALLAMSHIRE” LTD.

93-95 BUTTON LANE, SHEFFIELD

MAINS

TRANSFORMERS & CHOKES

All ** Varley "’ products are manufactured
from the highest quality materials.
Transformers, etc., are individually wound
dnd have interleaved windings with ample in-
sulation, ensuring freedom from breakdown.
The comprehensive range of Shielded and
Open Type Transformers available meets
the requirements of every circuit.
‘Write for list, etc.
Made by

OLIVER PELL CONTROL LTD

CAMBRIDGE ROW - WOOLWICH - S<E-I§

Telephone - WOOLWICH 1422

PRATTS RADIO

1070 Harrow Road, London, N.W.I0
Tel. LADbroke 1734 {Nr, Scrubs Lane),
.- AMPLIF‘IEBSEREADY

TO U:

MODEL ACIOE (as illus-
trated), 10 watt 4 valve
unit neg, feedback, separ-
ate mike stage and separ-

ate mike and gram inputs,
2 faders and tone control
. 8—18 -8 (carr, 5/-). MODEL
| . ACI18E, 6 valve unit with
- P.Pull output of 18} watts.
Separatce mike stage amd separate mike and gram inputs. 2 faders
and toue control, Feedback over 3 stages. ,£13-10-6 carr. pd.
MODEL U101, 6 valve 10 watt unit for D.C./A.C. mains. Spec,
as ACIBE, £11-11-0 (carr. 5-). All above are complete with oaso
and ghrome handles. Outpu s match 3, 8 and 15 ohm Speakers,
MODEL AC4C, A.C. or ¥/4C, A.C.'D.C. 3 valve 4 watt amplifier

chassis. Output to 3 ohms. £4-19-6 (carr. 2/6ex.). AC4C, A oE,
ACIBE, 12/8 extra with tunlng unit attachment. MODFL TU1
3 valve 3 wave tuning ?erhet Flywheel tuning, £9- 13 10

d. Stamp for Llst All Units finished in stove enamel.

Sl'l AI( ERS. Litr. W.B. 2iin., 15/6 : 5in. 17/6. Rola 3in. 16/6.
'l‘ruvox 12in, (3 ohm) 37/6. Plessey 5in. 9/8 ; 8in. 11/9 ; 10in. 17/6.
Rola 6tin. . (700 ohm fleld) 10/-. Goodmans 8in, 16 6 ; 12in,

130 -
VALVES, 6J5, 6K7, 5Z4, 6J7, 5/9 each. 6X5, 6V6, 6Q7 5U4, .6F6,
6C5, 3Q5, EF39, 6/- ea. 6K81, 1R5, 1S5, 1S4, 1T4, 334, 0

VARIABLL CONDENSERS. Longshat 0005 2 g: 13 3g
g,s Solid ggelectnc .0003 g:ll 0005 3/8. Presets 50pf 4d. 140pf

H D! -1

COILS, ETC. Wearite i P " colls 3/-'ea. Wearite M400B L.F.'s
10/6. ea. WEYMOUTH IFM2 17/6 pair, Denco L. and M. W, colls

{ with reaction, 6/6 pair. Duai range coll with reaction, /6 ed.

Weymouth H colls 3r3 ea Osmor Q" coil packs 33»- (30'- T.R.F.).
TR ANSFORNM E S. H.T, 2.5Kv. 4v., 4 . (tested 16KV, ).
27/6. 21-350v. 8 0 45v. Speaker Tirs.

0-4-8v. 4 a %
Mldgat for 1S4/3$4 3‘11 ea, Standard for GV'G 3/11 6V6 P/P to 3,
16 ohms 18/-. Fil. transfrs, 6 v. 1|
001\!)EVSI« RS, Plassey 1648432 50v 4/8. T.C.C. 4 x 500v,
1/6°; 25mfd. 25v. 1/- mfd. 12v, 8d 2mfd, 50v.4/- ea. unts
- (all 450v )gmfd8 313" 8x8 3/6 .8 + 16, 3I9 .0001; 2/3/5 .01, .1 mfd,

6d. Others

MISCI,LLAI\EOUS Octal bases, Amphenol 6d. Paxolin 4d.

B7G, BIG 9d. Voltage Droppers, .2a. 920 ohm or .3a 750 ohm, 4/6.
Ja 60 ohms F't. 4d. ft, Volume Controls, all values

{../SW 2/9, WISW14!6 Chokes, 60 m.a. 20 hy. 6/8 ; 100 m.a. 20hy. 13

50 m.a. 10 hy, 14 8. All Goods New and Unused. Post free over
£1. C.0.D. or C.W.O.
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INSIST ON A

Nlenlorian

SPEAKER CHASSIS "

for the finest reproduction
from any receiver

Reasons ? Firstly because the actual-designers
of the first W.B. moving-coil speaker over 20
years ago are still personally engaged in improving

TYPE $.2.57. CONE 24" DiA. “ Stentorians.”’
PRICE 15/6 Secondly, because all parts—*‘ Alcomax '’ mag-
TRANSFORMERS net, graduated multi-fibre cone, speech coil
assembly, transformer—are designed and made in
VALVE HOLDERS one organisation, under the same knowledgeable
supervision,
AMPLIFIER S ’ EMiriGe Dstails of complete range gladly semt on request.

WHITELEY ELECTRICAL RADIO CO. LTD, MANSFIELD, NOTTS. |

NEW AND
UP-TO-DATE
FOR 1950-5I

The new edition of the Mullard Valve and Service (& - e 1 1
Reference Manual will be available early in Sep- —

tember. Enlarged to include all Mullard Valves
introduced over the past year, it provides the
most up-to-date valve reference yet published.
New circuits have been added and the whole
book has been indexed to facilitate quick and
easy reference.

This valuable souree of valve information is a
**MUST " for anyone concerned with the build-
ing and maintenauce of radio and television
receivers,

Ask your Dealer to reserve your copy NOW.

€ b o

PRICE FIVE SHILLINGS

% NOTE TO DEALERS

If you have not already placed
an order with your \Vgolesnlcr,
please do so now as supplies will
be limited.

Mullard  Electronic Products Ltd., Century House, Shaftesbury Avenue, W.C.2,
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18th YEAR
OF ISSUE

Training Service Engineers

HE radio industry is at last making an
T offort to ensure that only qualified
service cngineers handle the servicing

of receivers. A first move is the census of servic-
ing personnel on the staffs of radio and television
dealers throughout the television areas, which is
being undertaken by The British Radio Equip-
ment Manufacturers Association. The object
is not only to assess the need for technicians
and sceing that the necessary training facilities
are provided, hut also to check up on those
already operating as service engineers. It can-
not be denicd that large numbers of unqualitied
people are posing as service engineers, making
exorbitunt charges for repairs inefticiently
carried out, and in some cases making charges
for work not carried

for the foundation of a radio and technical
college through which all technical personnel
must pass before they can obtain a job in the
industry or with a dealer ? By this means the
industry would be assured of an adequate supply
of men of the right type and with the right
experience,

The industry has made vast stins of money
out of radio and it should plough a little back to
make sure that the public gets a square deal.

The universities should give more attention
to it, as they are doing in America. An
American university, for example, in May of
this year. confiried the first Bachelor of Seience
degrec in radio engineering that has ever been
granted by any university or college. The Audio
Engineering Braneh of

out or for replacements

this university has un-

whichh have not heen PUBL]SHER’S ANNOUNCEMENT doubtedly raised the
made. This is not a B . i . standards of radio
satisfactory state of “‘]J:i(c;h 'ga;hi»e:::"ilgnr;;]o‘;ii (i;fv(’;eitéé"'fo.,‘"(’,}":',‘,ﬁ servicing and radio en-
affurs.  The industry Printing Industry in London and lateness in publi- gineering in  America,

was far too lax in the
early days in providing
trade facilities for un-
qualified people and the
charlatans, being inter-
ested only in the sales
of receivers and regard-

course was open to us.

eation caused thereby, we have heen reluctantly
compelled, in order to make up lost time, to produce
this issue as a combined September-October issue.
As a consequence our Radio Show Report cannot be
included until the next issue.

We express our regrets to readers that no other

delays in publishing may be unavoidable.

and has given it a pro-
fessional classification
It «is high time that
it was recogniscd

academically in  this
Whilst the dispute continues country.
Some firms in th's

ing servicing as a ncces- Z

sary evil.  No it has gone on for nearly 30 yvears
—and would continue on these lines but for the
rapidly expanding television industry. A mauch
higher degrec of skill is réquired for servicing
television receivers than for ordinary sound
receivers.

No one should be allowed to call himself a
service engincer and to handle expensive appara-
tus unless he has a certain standard of educa-
tion. a comprehensive electrical knowledge,
practicalexperience and integrity. The servicing
of receivers hag hecome the happv hunting
ground of the quack, and a means of gefting
rich quick for those who are not too particular
in their husiness methods.

Television rcecivers are expensive and the
same methods cannot be allowed with them.

There will be an incrensing need for qualified
radio engineers within the next five vears, and
the census will determine, to some extent, the
number. so that training facilities can be
provided accordingly. Why does not tlie radio
industry collectively provide a sum of money

country tram their own
service personnel, but the training is restricted to
the servicing of receivers of their own manu.
facture. They are sometimes unskilled men
without theoretical knowledge and are lost when
confronted with another manufacturer’s receiver.
If cach firm in the radio trade donated about
£500 for the foundation of the college suggest«d
they would be providing for present and future
needs a pool of technicians from which eould
be drawn personnel for all sections of radio, not
only servieing.

The Radio Industry Council is taking a
preliminary step to facilitate training. Joint}y
with the Ministry of Education, it is organising
a course at the Regent Street Polytechnic for
full-time and part-time teachers of radio a1 d
television servicing in technical colleges, 64
of which run courses at present. These lectures
have been arranged to increase teachers’ bacl-
ground knowledge of the indust ry and are given
by members of the industry. Visits are to
be ‘made to factories and works’ schools.—
F.J.C.
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Broadcast Receiving Llicences
’I‘HE following statement shows the approximate
number of licences issued during the year
ended 31st May, 1950:

Region Numgber
London Postal & & .. 2,309,000
Home Counties .. o5 .. 1,628,000
Midland .. o g .. 1,716,000
North Eastetn .. 5 & .. 1,879,000
North Western .. o .. 1,501,000
South Western .. iF 1,051,000
Welsh and Border Counties 724,000

Total England and Wales .« 10,898,000

Scotland .. i 4 s 1,117,000
Northern Ireland oo o 204,000
Grand Total ce .. 12,219,000

Motorists are reminded that -ib-is neccessary for
them to take out a sSeparate £1.sound. broadcast
receiving licence for a wireless-set fitted .in a
motor-ear.

Midland Home Service Transmitters

HOM Sunday, June 25th, the power of the

" Midland Home Service transmission on 276
metres (1.088 ke/s) from Droitwich was increased
from 60 kilowatts to 150 kilowatts, the maximum
permitted by the Copenhagen Wavelength Plan.
Fhe power of the Norwich transmitter, which
broadecasts this programme on the same wavelength,
was also increased.

The increased power from Droitwich has been
achieved by modifying a high-power long-wave
transmitter to work on medium waves. -This trans-
mitter, which was built in 1934 to replace the
original Daventry “5XX ” transmitter, broadeast
the Light Programme on 1,500 metres antil the
Copenhagen Plan.came into force on March- 15tly
this year.

The increase in power gives clearer reception of
the Midland Home Service, especially for those
listeners who live at some distance from the trans-
mitting stations.

The Midland Home Service is still to be found at
the same point on the tuning dial.

Death of Mr. N. Gunn
I’T is with deep regret that Mullard Electronic
Products, Ltd., announce the sudden death,
on July 7th, of Mr: N. Gunn, director and secretary
of the Company and of its Associated Companies.
Mr. Gunn joined the Mullard Radio Valve Co. as
assistant to the managing director in September,
1924.
" He had, however, been connected with the
Mullard Co. since 1920, when he conducted the legal
work involved in the incorporation of the Company.
Mr. Gunn was sccretary to the Mullard Co. for 26
years, besides being its legal adviser. During that

§eptember—¢c’105er, 1950

time he was one of the  stalwarts ’! of the concern
amd did much to keep its name in the forefront.

Safety Aerial =
\YVHEN his hedroom .caught fire and he was

V. trapped, Dr. Michae! Beasley, of Cudworth,
Yorks, was able to awing to safety on his thin
wireless aerial, according “to a report from a news
agency.

Sales Competition
E K. €OLE, LTD., are offering a tworday trip to

+ Southend with all expenses paid to the
Ekco dealer’s salesman in Scotland who can produce
the best paper on * How I Would Maintain Radio
‘Bales After the Coming of Tolevision.”

The purpose of this competition is to stimulate
thought and emphasise the impertance to.the dealer
of intelligent pre-planning to maintain radio-
receiver turiover wher interest- in television will be
af its height.

The competition closes on Septémber 1lst, and
results will,be announced within a month of the
chsing date.

The wvestigial sideband filter, constructed of lengths
of concentric feeder, which is connected between. thg
oaput of the vision transmitier and the feeder to the
aevial at Sutton Coldfield.  The filter is of the
constant-resistance type and comprises a high-pass
and low-pass section. :

www.americanradiohistorv.com
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Suppression Campaign

A FIKM at Colchester has launched a campaign

to try and drive home the need for sup-
pressors on cars. A service van with a placard
appealing for publi¢c co-operation in reducing inter-
ference toured the car parks and sea-front at
Clacton-on-Sea, and motorists were approached to
have suppressors fitted on the spot at ls. 6d.,
fitting free. It is stated that as a result of the drive,
10 per cent. had the fitting without persuasion,
20 per cent. had the fitting after some explanation.
5 per cent. said they would arrange
for their own garages to carry out
the work, and the remaining 635
per cent. were ‘‘ rather suspieious
and refused. On the opening day
of the campaign, 96 vehicles were
titted.

Plessey Transmitter-Receivers

THE Plessey Company, Limited,
Ilford, Essex, announce that

they have received a contract to
supplv to the London Metro-
politan Police a quantity of Plessey
Transmitter - Receivers, T'ype
P.TR.7, for use on motor-cycles,
and the associated control station
installation. This equipment will
play a valuable part in helping
Scotland Yard to combat ecrime,
and in aiding the police in their
task of controlling traflic.

Frequency modulated. crystal
controlled, and operating on a
spot frequency within the 68.0-
1(0.0 Me/s. band, this transmitter-
receiver has heen specially designed
for motor-cycle installation. Neat and unobtrusive,
the equipment is contained within two waterproof
cases mounted on either side of the rear wheel :
even weight distribution and the retention of a
low centre of gravity have both been achieved. A
selective calling system enables any one. or all, of
ninety units, ecach of one or more vehicles, to be
called from a central control station.

An important factor for motor-cyele operation is
the low power consumption, which is claimed to be
a mere 18 watts on ‘‘ standby >’ conditions.

Degrees in Audio Engineering

THE University of Hollywood, California. has

recently conferred the first Bachelor of
Science degree in aundio engineering ever to be
granted by any university or college. It is claimecd
that the College of Audio Engineering of the Uni-
versity has raised the standards of audio engineering,
dow placing it in a professional class. Audio
dngineering is now recognised academically as an
dngineering profession.

| Talking Traffic Light
A NORMAL three-aspect traffic-light in Syracuse,
N.Y., has been fitted with a loudspeaker and
a tape recorder. The latter carries injunctions to
pedestrians to ** Look right,” ete.. and operates each
thne the light changes. Tt is in the form of an
experiment carried out by the G.E.C., the local
police and the Chamber of Commerce.

PRACTICAL WIRELESS

a practical proposition. ¢ 7 !
a production recerver in use by a car-driver.
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Radio and Television Electricity Load
IR VINCENT DE FERRANTI. M.C.,, MLE.E.,
in his presidential address to the second British
Electrical Power Convention at Harrogate recently,
pointed out that with an electric system all sorts of

mnexpected and considerable loads appeared.
“ As an exawmiple of this,”” ¢ontinued Sir Vincent
is radio and television, which have not ouly made
a supply of electricity an absolute necessity in
every home, as indicated by the rapid increase
in the number of consimers connected during the

“t

A wrist-warch vadio for the reception of normal programmes is now

The above picture, taken in U.S.A., shows

boom years of that industry, but have brought a
conuected. load of 1,200,000 kw. to the supply
system.”’
Multicore Works Manager

N R. R. C. FORD, who was until recently with

the Blaclkburn and General Aircraft Company
at Feltham, Middlesex, has now joined Multicorc
Solders. Limited, as Assistant \Works Manager, at
their Slough factory.

Stereoscopic Television

AN industriat television' systew, developed by
the Radio Corporation of America, which can
be given a third dimension was revealed recently
by Dr. V. K. Zworykin in an address before the
Boston Section of the Institute of Radio Engineers.
By the application of special techniques, the
system’s usefulness can be extended to provide this
type of reception in specialised applications with

only a minimum of additional equipment.

Ekco Car Radio for N.Y. Show
THREI: of the Daimler Cars being exhibited at
’ the New York Motor Show are fitted with
Ekeo all-wave car radio.

The CR119 model (a special version of the
popular model CR61) installed gives a choice of
instantaneous station selection or free tuning and
incorporates seven short-wave ranges with band-
spread tuning on the 19, 25 and 31 metre bands.
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CRYSTAL FILTERS

The Use of the Piezo Crystal in Improving Selectivity
By H. SASSON

F all the current methoda of improving receiver
selectivity, that of incorporating a sclective
erystal filter in the LF. amplitier section

remains the most popular—and not without reason.
Although it costs more to install than other devices,
it is nevertheless relatively inexpensive, easy to
conneot up, and reliably efficient in operation.

The Quartz Crystal

The * heart ™’ of such a filter is the quartz erystal
resonator around which the circuit is built up. This
crystal consists of a thin slice from a quartz crystal
sandwiched between two eleetrodes, which support
it mechanically. These two electrodes make up the
holder, which is the cause of ccrtain effects discussed
further on.

The action of a quartz crystal resonator can be
best understood by considering its equivalent in
terms of conventional eapacitance, inductance and
resistance. It will be secen from Fig. 1 that the
crystal can he represented by a series-tuned reso-
nant eircuit composed of €, and L; R is the un-
avoidable series resistance of the parts that make up
the crystal, and is the factor that limits the Q of a
crystal to about 10,000 ; and C, is the capacitance
between the two electrodes, with the crystal proper
acting as a dielectric.

i!

%]

o] L o Fig. 1.—The quartz cry-
i_l!_ TOTT AN l stal resonator and its

] equivalent circuil.

Now as the erystal will only pass one frequency,
if it be connected in place of a conventional inter-
valve coupling condenser in an amplifier, a selective
coupling device will result. The only frequency
passed on to the grid of the following valve will be
the frequency at which the erystal resonates.

In actual practice such an arrangement is not
satisfactory, as all crystals have an inherent and
unavoidable capacity across them. This capacity
i3 that of the holder mentioned above, and, unless
suitably ncutralised it will, to some extent, pass
on to the next valve frequencies rejected by the
crystal, hence defeating the whole object of the
inclusion of a selective filter.

The Crystal Phasing Condenser

There are several theoretical methods of neutralis-
ing the holder capacity, only one of which is found
in practice to have any merits. Thus, owing to its
versatility, the phasing condenser method is the
one invariably used. i

In Fig. 2, the input transformer secondary is
balanced with respect to ground by earthing either
(a) the centre-tap on the coil or else (b) the junction

hetween the two condensers C; and €, across the
coil. The latter method is more reliable in practice,
as one cannot be sure of an exaect electrical centre-
tap on a large coil such as the LF. transformer
secondary.

The erystal phasing condenser Cp has a maxi-.
mum capacity somewhat higher than that across the
holder, and when it is set to balance it exactly, the
whole arrangement will act as a series resonant
eircuit of exceptionally high Q passing only signals
of the desired frequency (see Fig. 3 *a ™). If the

phasing condenser is then varied slightly trom the.

point of exact halance, a very interesting effect is
noticed—full use of which is made in praetice.

As soon as the bridge becomes unbalanced, the
response curve loses its synunetry and takes the form
of Fig. 3 (b) . This is because, as C, in Fig. 1 iz not
balanced, a parallel resonant circuit is formed which
rejects the frequency corresponding to the pt. 2 in
Fig. 3. (b) .

In the case of the circuit depicted in Fig. 2 (b),

H.7.'+L 7

HT+

- : o=
( ééﬁ =N
E ] C 2
| o

(b)

Fig. 2.—Showing the position of the phasing condenser

Cp in the bridge. In (@) the centre-tap on the coil

is earthed, and in (b) the rotor of the  opposed stator
condenser Cy C..

another way of obtaining this effect i3 to leave the
phasing condenser untouched but to vary the
setting of C, C,, which, it will be noticed i3 not a
normal two-gang variable condenser but one in
which the two stators are mounted ‘‘back to
back,”” i.e., an opposed-stator condenser. Tn such a
condenser, as the capacity of one section increasts,
that of the other decreases ; hence the total capacity
across the whole condenser remaing unchanged, and
no detuning effects take place. As the junction
between the two sections is earthed, the result is
that the voltages applied to the crystal and the
phasing condenser will no longer be the same in
amplitnde, and the response curve will again
assume the form of Fig. 3 (b).

The frequency of the point Z of zero response
can be varied by altering the setting of the phasing
condenser (or alternatively, in the case of Fig. 2b,
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the setting of C, C,), which varies the parallels
resonant frequeney, and can be moved over to the
other side of the resonant peak at will. Thus. by its
ability to shift the parallel resonant frequency over a
considerable range. the phasing coudenser allows a
wide rejection control. This effect is made use of in
clearing up adjacent channel interference, simply
by zero-beating the point Z with the unwanted
signal.

Nevertheless, a perfect cancellation at the pt. Z
when it is very near the point of maximumn response
is impossible.  Thus the action of the phasing
condenser is insufficient within about 100 cycles
on either side of the peak. Also there will not be
a point of zero response if there is any unbalance
of power factor, i.e., such as might occur if the
phasing condenser or any other component had
Excessive
response at Z can sometimes be traced to insuflicient
screening between the input and output ecircuit
of the filter.

Selectivity

The sharpness of the peak in the response curve
at the resonant frequency of the crystal is dependent
on the circuit conditions immediately before and
after the crystal proper as well as on the properties
of the particular type of crystal used in the filter.

If the input -coil is-detuned from resonance its
impedance drops and the eurve becomes sharper ;
similarly, if- 1t is brought into resonance, its
impedance rises and the curve broadens.

The same applies to the output impedance,
whether it be a tuned resonant circuit or a resistance.
In the latter case increasing its value will correspond
to the bringing into resonance of a tuncd cireuit,
and decreasing it will be equivalent to detuning the
circuit.  The higher the resistance (or impedance)
the larger will be the voltage developed across it,
but, unfortunately, at the same time the selectivity
deteriorates.  The optimum value of the resistance
or impedance, as the case may be, has thus often
to be lower than the input resistance of the next
valve in the 1.F. amplifier, so it is sometiiies uscful
to have a step-up ratio in the output transformer
of the filter. To go with this stepping-up in the
output circuit a step-down ratio in thé input to
the filter is sometimes used, provided it is intended
to use a Y-cut or similar cut erystal of low impedance
in the filter. With an X-cut crystal, which has a
high impedance, 1o stepping down is necessary.

HT+
i [ 1o
Lo " :
Cc
100pF Gr/"g
o
eyl Next
8 g Valve
+
5060 10pF
$ 100pF
I
) x‘.. L C;
‘T
e ° Selectivity g
Control —
' 5000 n R =

;1 Fig 4.—(a) A practical crystal gate circuit.

This latter type of crystal is, incidentally, the best
kind to use i a crystal filter of the band-pass type.

A Crystal-Gate Filter

This ix shown in Fig. 4. where the input trans-
former T1 has a low-impedance sccondary winding,
C, € are two identical condensers of whout 100 ple.
each. The opposed stator condenser Cp has a
maximum capacity of about 10 pF. per scction.
The switch 8, to render the filter inoperative, must
have Polystyrene, Frequentite or similar insulation.
An ordinary toggle switch will not do. R1ix the
selectivity control, and is of about 5,000 ohins
maximum resistance. The whole unit can be
convenicntly installed in two LF. transformer cans
(Fig. 4, *“b 7). The first can econtain the input
transformer and the second the phasing condenser

1 .
1] ]
] . g
o I
; !
3 ; 3 | .
§ ; 8 ; ,
5 5
& 3 ¢ !
‘ !
] !
' i
5 i )
- 5 !
; : A
Fregquenc Fi '
(a) 9 Y (b) requency

1
Fig. 3.—(a) Phasing condenser balancing our exactly
capacity of crystal holder. (b) Response curve
obrained when phasing condenser does not exactly
balance the capacity of the crystal holder.

and” the output tuned cireuit, together with the
sclectivity control.  This type of circuit is one of
the most popular erystal-gate cireuits, and is givon
here as it embodies many of the ideas discussed
above. It is suitable for both C.W. and telephony
selective reception.

Band-pass Crystal Filters

To obtain a practically flat-topped response
curve (Fig. 5) instead of a sharp single peak, one
might think all one would have to do is to connect

IF In Out {iFor Det}

L

AH T+

Fig. 4.—(b) One wav of laying out the  above_ _

o circuit on a chassis.
' .o ~

N

www americanradiohistorv com


www.americanradiohistory.com

380

two crystals of slightly differing frequencies in
parallel in place of one. Unfortunately, such an
arrangement would not work, because in the region
betwcen the peaks the voltages would not be
additive. as their phases would be equal but
opposite. Thus one would have a deep trough
instead of a flat-topped peak !

This difficulty is overcome by placing one of the
crystals in the opposite arm of the bridge, as its
input, received from the lower end of the input coil,
would then be in opposite phase to the voltage
applied to the other crystal. Response would then
be high hetween the peaks where the phases are
additive, but very low outside this region, where
the phases are in oppesition.

With a band-pass circuit eontaiming one crystal
in each arm, one might think that there is no longer
any need or possibility of inclusion of a phasing
condenser, as the crystal capacities would serve
to balance 8ach-other. This is not exactly correct,
as the capacitics of the two crystals may not be
identieal, and a phasing condenser may he required.

Response —»

Frequency

Fig. 5.—The respouse curve obtained by combining
the response curves of two crystals in opposite phase
—a band pass characteristic.

As the differenco in capacities may be only a miero-
microfarad, the adjustment of a phasing condenser
would be difficult. It is usual then to connect
across one crystal a condenser of capacity 2 to 4 pF.
and acrossthe other a phasing condenser of maximum
capacity about 10 pF.

It the capacity of the phasing condenser is
increased, a zero point occurs on the high-frequency
side of the crystal frequemny, but one must not
forget the effect this change in capacity has on the

S e T

Fig. 7.—The effect obtained
in a band-pass filter when
the phasing condenser does
not balance the capacity

Response —»

of the crystals in their
holders. 2 Zera points are
obtained.  Compare with

Figs. 3 (b) and §.
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erystal in the other arm. In this latter case the
theoretical balancing capacity has been reduced
hecause of the increase in ecapaeity of the phasing
condenser in the opposite arm. This relative
decrease in capacity gives rise to a zero point on the
low-frequeney side of the twin peaks, making the
whole response curve symmetrical. The combined
effeet of the two zero points gives a very great
improvement in adjacent channel selectivity over
the single-crystal filter described above, in which a

HT+

Fig. 6—A band pass filter for C.W.  Cp phasing
condenser 10 pF. C, balancing condenser 2-4 pF.
T., input transformer—secondary composed of two
normal secondaries in serles. R, 10,000 2.

zero point on one side can only be made to occur
simultaneously with a rise in response on the other
side, which might bring in interference from cther
signals (Fig. 7).

The narrow but flat-topped response curve of a
crystal band-pass filter enables tho receiver to
hold a signal whose frequency is not perfectly
stendy, due either to an unstable carrier in the
transmitter or to a drifting H.F. oscillater in the
receiver itself, without any adjacent channel
interference. It also enables the receiver to give
more. intelligible speech, i.e.. higher fidelity on
telephony than is possible with a single-crystat
filter.

Filter for C.W.

For an L.F. of 465 ke/s. a difference of 500 cycles
between the resonant {requencies of the crystals
is adequate. In such a case the ideal crystal
frequenecies are 464.75 ke/s. and 465.25 ke/s. As
the two peaks are very close to each other, the
crystals can operate at high selectivity, and one
need not take into consideration the dip in the
middfe of the flat top of the response curve.

asesrcs reanre a0-ru b

A Useful Vest-pocket Book.

| WIRE ¢ WIRE GAUGES
3/6, or 3/9 by post from

George Newnes, Ltd., Tower House,
Southampton St., Strand, W.C.2 .
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British Sound Recording

A Review of the B.S.R.A. Exhibition in London
By THE MARQUIS OF DONEGALL

STOUNDED! Amazed! I could use all the
A other expletives more familiar to Wardour

Street than to scientific research.  The basis
of this article was the all too brief exhibition
viven at the Waldorf Hotel, T.ondon, a short time
ago.

The progress made in getting these Dritish
gadgets on to the market since April. 1949, 75 amaz-
mg. 1t supports the ex-cathedra dictum 1 have heen
making for years: “ We are slow, we British, but.

by gad. when we do it, we beat the world to a

frazzle !

How comforting it is to be right, occasionally.

You may well ask me why I pick April. 1949.
It so happens that, at that time, I was in Amcrica
and was dickering between an American wire-
rocorder—costing more dollars than I could afford,
olet alone dutv—and something similar on my return
" to Britain.

There was nothmg comparable at that time on the
British market at anything like my Chicago price.
I bougllt the Chicago machine. Even to- day the
prices are not equal, but the quality of the I} ritish
product is well worth the extra—most of which
goes to Cripps.”

Should I be specific ¢ The machine I brought
from Chicago is a Knight—Allied Radio of Chicago.
It has .its own built-in radio and phonograph for
recording off the air or from records, on to wire.
Microphone recording, of course. Cost. retail, 200
dollars. at four dollars to the pound sterling, £30.

Perhaps the most convenient way of reviewing the
whole subject in a very short space is to take the
recent exhibition as a basis and go round the stands
as they were there arranged.

Ou this basis the first recorder that we come to
is on the stand of Messrs. Simon Sound Service,
Ltd. Thig includes a complete twin-chaunel trans-
portable  disc-recording system for pro-
fessional use. The equipment includes a
four-ehannel electronic mixer unit and a
compact vibrator converter enabling the
whole systemn to be operated by a 12-volt
battery. Other of Simon's exhibits include
portable tape and wire-recorders for sewni-
professional or home use. The wire-recorder
doex a continuous hour.

The M.S.8. Recording Co., showed a very
wide range of recording apparatus. These
go through studio portable equipment,
portable radio equipment, portable record-
ing cquipent of a different type. special
speech-therapy recording equipment and
other types of studio recording equipment.
Ar far as the studio recording equipment,
which T considered the most interesting.
is concerned, it consists of two turn-table
recording units with high-quality reprodue-
ing heads, amplifier and loud-speaker units,
individual faders for microphone and
reproducing heads. The overall. response
can be set flat, plus or minus, 2 db from

1

30 c.p.s. to 10,000 c.p.s.. but controls enable any
reasonablo characteristic to be obtained, The
output of this is 30 watts.

We should, I think, at this point mention the

British Sound Recording Association, founded in
1936, under whose auspices the exhibition was
held. At their stand they were able tasshow through

the courtesy of Wirek Tlectronies one of the most
modern examples of magnetic tape records for studio
and other high-quality work.

The Wirck, Modcl 13.2. is a particularly neat little
wiro recorder, Tt isan improvement on the Webster
Chicago, in that it is fitted up for reproduction of
phonograph disc on to wire, for recording telephone
conversations, as well as stop and start mechanisin
for the purpose of transciption by a secretary.

We now come to the Wright and Weaire exhibits
of British Ferrograph tape- moordmg apparatus. 1L
had already seen one of these tape-recorders demon-
struted on a recent visit to Belfast and was con-
siderably impressed with its performance. .The
built-in speaker of this model A tape-deck machine
is regarded only as a monitor and it, therefore, for
maximum’ efficiency, requires the use of an eflicient
external loudspeaker. On the Stercophonic sound
instrument there is incorporated a Wearite-type C
deck. On this provision ix made for the simultane-
ous recording and simultaneous playing back of two
side-by-side tracks on the tape. ‘I'he demonstration
I saw consisted of a “ live ” orchestral recording in
which each tape track was fed from its own micro-
phone and amplifier—the microphone being strate-
gically placed during recording, The subsequent
play back was via two lmulqwoa ters each fed from
its own tape track.

This was to me an interesting experimenc and
demonstrated enormous possibilities of  binaural
recording in reereating the original sound.

The Marquis (centre) at one of the stands at the Exhibition
»
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In demonstrating what they call their Wearite
type B deck, an incoming radio signal was switched
either dircet to a loudspeaker or fed o the loud-
speaker immediately after recording, identical
amplifiers being used in both cascs. By this means a
quick comparison could he made between the actual
and the recorded signal. It would have taken a
keener ear than mine to doteet the difference
wiween the two.

I have already mentioned the Wirek Model B.2,
wire recorder. As everybody knows Wirek is the
Magnetic Recording Division of Boosey and Hawles,
Ltd. They aiso showed two tape-recorders, one for
serious studio use and the other a personal recorder,
weighing only 15ibs. It has a miniature lapel
microphone and tape speed designed for 1din.
per second or an alternative speed of Tiin. per
sceond as required. It is designed for play haeck on
studio gear.

The Dictaphone Co.,
master ”  dictating and transeribing machine.
These employ a plastic memo.belt. It is really a
portable dictating machine taking up hardly any
room on the desk. It is also equipped for telephone
recording. The memo-belt i3 a Hexible plastic
recording medium, eylindrical in shape and com-
bining constant groove speed which can be
conveniently filed or mailed. But I have already
deseribed this in detail in a former artiele.

‘Their time-speaking clock i3 designed to enable
messages to bo time-coded. A synchronous master-
clock causes pre-recorided time announcements to
be reproduced at arranged intervals and these
announcements are recorded by the message-
recording time-master machines provided that the
message is not at that instant being recorded. These
time announcements were recorded on 35 mm.
filmy, the time checks being given every half-
minute.

The sound-mirror magnetic tape recorder shown
by Thermionic Products is a very nice looking table
model, weighing about 36lbs. It incorporates an
Sin. loudspeaker and a high-fidelity noun-uirectional
microphone, for which provision for storing is pro-
vided inside the cabinet. The makers also provide
this model in what I call suit-case form.

Certainly one of the nicest-looking instruments
in the Exhibition was the G.E.C. Maguetic-Tape-
Recorder. I understand that it can be easily
stripped of its cabinet and incorporated into
industrial installations. Also it is the only instru-
ment with the ** tape-spool ” and *‘ take-up ” on
the same spindle. This tape-recorder stands on
the floor and is from all points-of-view a handsome
piece of furniture. It records from external
sourees such as a radio receiver, telephone line, a
standard 15 ohm high-fidelity moving-coil micro-
plhone or, presumably, a phonograph.

So far we have dealt only with complete recording
units whether for the amateur, priced at somewhere
around £50 to £80, or what 1 didn’t deal with:
tho mobile recording vans, such as Leevers Rich
Mobile Sound Recording unit; the Associated
British Pathé recording van, the mobile Broadcast
unit of Radio-Luxembourg and the B.B.C. eight-
channel mobile recording unit. Then there was
the sad case of the E.M.l. mobile recording unit
which was destroyed in a blitz-tire and was replaced
in 1940. This unit is fitted with both tape and

showed their * Time-
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dise-recording with modern oquipment. It rcan
even he operated where no power i3 available
from the mains, These recording vans were on
view in Tavistock Street on the second day.

Unfortunately, my train from Sheflicld was five
hours late and I didn’t get the opportunity of
seeing them. But I am not actually contemplating
ordering one at the moment.

Then we come to the case of Mr. Leak, or should
[ say Mr. Harold Joseph Leak, who hail quite a
hit of press in late 1949 and thoroughly deserved it.

But to rofresh your memories, Mr. Leak is the
Managing Director of H, J. Leak and Company.
Apparently he read of an Fxhibition to be held in
New York by the Audio Kngineering Society
and wrote asking them if they would like a British
exhibit. They said that they would like it very
mueh. With commendable ‘specd, the Bank of
England allowed him his dollars, with the result
that orders for this British product were forth-
coming.

Mr. Leak puts over his * Point 1" Amplifiers.
The trade-mark * Point 1 ” was originally applied
to the first Power Amplifiers having a total distor-
tion as low as point 1 of 1 per cent. Mr. Leak
has progressed since that but ““ Point 17 still
remains the trade-mark.

As T write, I have in front of me the report of
the National Physical Laboratory about these
amplitiers. Having no space to reproduce it yon
will have to take my word that it 18 pretty im-
pressive.

In the accessories field, Garrard Engineering were
well to the fore. It was the first time that I had
seen their record changer, which will automatically
play a batch of records, mixed 12in. and 10i.

The only two machines that I have seen hefore
which will perform this conjuring trick are the
American Cape Hart and my own pre-war British
Autotrope, which takes 36 dises of mixed sizes
and turns each one over, it desired.

Decea showed a new imedified version of their
parallel tracking device, first shown at the B.S.R.A.
Exhibition. This instrument cues perfectly to a
fraction of an inch of the groove.

In conclusion, we must mention that the B.S.R.A.
has produced some gramophone records of con-
siderable interest.

The first is the * History of the Gramophene,”
in two parts on a 10in. dise. It is an account of
90 years of progress in the art of sound recording.

Secondly, a demonstration record of the high-
frequencies. This is a violin unaccompaniel on a
double-sided 10in. rocord.

Thirdly, the low-frequencies are demonstrated.
This i3 a bass-vio! unaccompanied, also on a 10i
double-sided dise.

Lastly, a test-frequency record. This is desigfe
for testing pick-ups, ete. It has been recorded as
a continuous spiral from outside to inside in 1,000
eycle bands from 10,000 cycles to 1,000 cyel®s,
below which the frequencies are recorded at 590,
200, 100 and 50 cycles. nt

Altogether the exhibition was of great value™d
all interested in sound reproduction in any forti.
Its organisation reflcets very great credit on thdse

%

concerned. \
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Suppression Still Voluntary
O the Postinaster-General, in a reply
wentary question has stated that
propose to take legislative action to
pressors comnpulsory in motor-vehicles, in order to
help television reception. Are we not hearing just
a little too much about the interference caused by
motop-cars  and other cleetrical apparatus to
telesision reception ? We hear nothing about the
interference caused to radio reception by television,
and if optical television gets really going, employving
about 2} kV as E.H.T., there will be a scream fromn
the owners of radio receivers which will he heard
from Grecnlund’s icy mountains 1o the shores of
Valparaizo. 1 am reminded of this by a Jetter from
a waspish critic, who writes me in hectoring terms
because 1 darved, a few issues ago, to voice a plea
for voluntary suppression. The gravamen of his
letter is that he lives next door to a television fan,
and the interference which his television causes
makes listening quite impossible whilst the TV
receiver is in operation. 1 eannot accept his invi-
tation ta go down and hear for myself—T readily
accept his word for it, but T should have thought a
little neighbourly conversation in a style a little
less splenetic than that in which his letter is wristen
‘raight have resulted in something being done. From
the tone of this letter I could gather that the
neighbour and my correspondeant are as the Liddites
and the Hittites—always at war with one another ;
and it may be, that as a result of some previous
altercation. the television owner is showing his
rosentment much as- an irate motor-car owner

tootles his horn at the driver in front.

However, it shonld not be thought that my
comments hitherto had only television in mind.
All interference, whether with television or radio. is
an amnoyance, and owners of offending apparatus
Liave had plenty of time to fit suppressors voluntarily,
It costs little and it preserves friendly relations.
Although the I’ M.G. does not propose to intervene

o ge
s
foen e

to a Parlia-
he did not
malke sup-

at the moment, he will be eompelled to do so later. .

on if a nation-wide television service is not to be
stultified, because interference destroys its enter-
taimnent value. Quite often the B.B.C. and the
Pallydrome experts are blamed for this interference,
the less knowledgable thinking that the weird
splotches sometimes resembling a scrambled.cgg
are part of the picture radiated from A.P. .

The Price of Television

I" course, in.its early stages television receivers
are bound to be somewhat expensive, but we
must remember that a large portion of the high

costs goes to the Government in the form of

.purchase tax, an iniquitous incubus for a new
industry. As the service develops and demand
(correspondingly increases, output will go up and

prices will come down. Tt has followed this course .

in, America, where a television receiver costing £100
a couple of years ago can now be purchased for £28,

.
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with a 12in. tube, too. The would-be purchaser in
America gets a free home trial, pays nothing down,
and can decide the period. within reason. over
which he will pay for it if he require hire-purchase
terms.

Sets with home-movie size screen—about 30in.
by 30in.—are coming along in America and so is
colour television, Perhaps manufacturers are.
therefore, unloading at knockout prices in prepara-
tion for these new developments. 1 have much
sympathy with the British manufacturers. 1 feel
that a purchase tax ought not to be imposed on a
young and growing industryv. Unfortunately, there
is no indication that this ix restricting sales at the
mownent.

The Radio Show
WITHIN a few days T shall make my pilgrimage
to the Radio Exhibition, this tiine heing held
at Birmingham, The next issue of this journal will
coutain details of the exhibitors and of the exhibits,
I cannot say that 1 am relishing the journey. I am
not particularly fond of Birininghain, and to trans-
plant an exhibition so almost cxtricably associated
with Olympia is like transplanting tho orchids from
Kew Gardens to the Gobi Desert. The journey,
however. is a small matter. The show is the thing.
and onco within itz portals I ain certain that the
Radiolympia atmosphere will be present. 1 am
hoping that attendances will be at least equal to the

. provious radio show although, as 1 have mentioned

before, the accommodation difficulties of Birming-
bam may prevent people from rmaking more than
a one-day visit. In fact, my trade friends with
whom 1 like to natter on radio and old times telt
me this year that their visits will not coincide with
mine. For the radio show is the only annual oppor-
tunity T have of seeing a lot of people in a short
time. - However, I shall extract the same pleasure
from gazing into radio’s large shop window. I
understand that the I'.W. television receiver will be
on show, and those unfortunate readers unable to
purchase’ the issues containing details -of its con-
struction will be able to purchase a book containing
a reprint of those instructions, including information
on adapting it to suit Sutton Coldfield transmission.
The receiver is housed in a specially designed console
cabinet, for the manufacture of which arrangements
havg already been made. Incidentally, wireless and
television cabinets for constructors provide a
problem of the moment. Up to 1939 there were,

1many, cabinet-makers providing cabinets for home-

constructed receivers; only a few provide them
to-day. There is the difficulty of timber shortage
and timber control with which to contend.

"REFRESHER COURSE IN MATHEMATICS.
|.8/6, by rost 9/ 4th Edition By F.J. CAMM

, from: GEORGE NEWNES LTD.
Tower House, Southampton -Street, - Strand, W.C.2
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Tzwo-band Mazchedﬁmpejc;;zzz

Aerial

A Novel Arrangement of Value to the Amateur Transmitter and Experimenter

By O. J. RUSSELL, B.Sc. (G3BH)J)

HE advantages of a matched impedance feed

I to a transmitting aerial are well known.
Most particularly to be reckoned are the
reduction of radiation from the feeder, the redue-
tion of feeder losses and, with proper coupling
circuits, a more easy elimination of harmonic
radiations, thus reducing television interference.
The popular moulded twin feeders now in use
are preferably used in a matched impedance
condition, as their use in an unmatehed condition
renders them exceptionally prone to excessive losses
in wet weather. Furthermore, although the new twin
feeders are available in low-impedance types, the

Fig. 1.— Diagrarmatic
representation  of impe-
dance wvariation along a
half- wave wire (full line)
and a full wavelength
wire (dotted line). Arrows
indicate the points where
the feed impedance is the
same value for both systems

]
4
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Josses of the 300-ohm versions are far less thaa the
lower-impedance types. This is, of course, only to
be expected from the greater spacing of the 300-ohm
inpedance feeders. It is unfortunate, therefore,
that most users of the 300-olun moulded twin lines
have been forced to employ them as tuned resonant
lines, with all the disadvantages of increased losses
resulting from this mode of operation. What is
needed is the operation of 300-ohm line in a matched
impedance condition, so that the actual length of
line is immaterial, and the line losses are as low as
possible. This is the ideal mode of operation, but
with the exception of such one-band cevices as
quarter-wave matching stubs and other somewhat
cumbersome subterfuges, it has not hitherto been
possible. A very recent design published in America
now provides a solution of the difliculties, and
moreover provides a two-band solution, so that the
DX man can erect an aerial for 40 and 20 metres,
feed it with any length of 300-ohm line, and remain
secure in the knowledge that operation is in a satis-
factorily matched impedance condition. In point
of fact, if necessary the antenna can be made for
any two aljacent bands, such as 10 and 20, 40 and
20, 80 and 40, and so on. All that i3 nceded is a piece
of wire and the feeder.

Feed Point

The solution is as simple as that, with the proviso
that the feed point is made at the correct distance
from the ends of the antenna. For two-band
matched impedance operation with 300-ohm -line,
the correct feed point is not at tho eantre. As we all
know, the centre of a half-wave dipole is in any casc
a low impedance of the order of 76 ohms, which

would not match 300-ohm line. In order to
see how a satisfactory two-band match can he
made, we mnust consider a very fortunate coincidence
pointed out by W¢WO, who originated this new
system. Consider the diagram showing the feed-
impedances at various points along a half-wave w ire
operating {irst on its fundamental, and then on its
second harmonic. On the fundamental there is one
standing wave system on the wire, with high voltage
at the ends and low voltage at the centre. The high-
voltage ends correspond to high-impedance points
of the order of 3,000 ohms, while the low-voltage
(and high-current) portion in the middle corresponds
to a low-impedance point. Operating on the second
harmonie, the wire still has high-voltage points at
the ends, but also has a high-voltage point in the
middle, which is now a high-impedance point—a
fact tamiliar to those who have assayed to feed a
full-wave antenna with low-impedance coaxial
fecder. The low-impedance points where current i3
highest are now in the centre of each half of the
antenna. Looking at the diagram showing the
approximate impedances corresponding to half-wave
and full-wave operation, it will be seen that the
curves cross at two points where the feed impedances
are the same. By a fortunate coincidence, the
required feed impedance at theso points is almost
exactly 300 ohms. 1n the case of a 40-metre antenna,
the feed point for correct operation is actually
22(t. 8in. from one end, and fon correct two-band
operation it is preferablo to have a total top length
of 68ft. rather than the usual 664ft. With a total
top length of 68ft., and using 300-ohm line, a satis-
factory matched impedance condition is given for
both 40- and 20-metre operation, while for combined
10- and 20-metre operation, a 34ft. top with the
feeder attached at 11ft. 4in. from one end can he
used. L. required, similar proportions could be
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adhcred to for other wavebands, such az 80 and 40
or 160 and 80. Yor calculation at any desired
centre frequency of operation, the 6% top length
represents the optimnn figure quoted by WéW0
for operation around 7,130 ke/s and 14,250 ke/s.

For Receivers

1t 1< hoped that the above brief description of the
new antenna svstem may be of interest to trans-
mitters and amateurs alike. The advantages of
matched impedance operation for transmission are,
of course. well known for transmission. and have
been outlined at the beginning of thix article. The
eflicicut operation of a receiver is also improved if it

is possible to supply it with a suitahle impedanc=
feed. Wide variations of impedance do oceur with
many receiving aerial systems, which can seriously
reduce the performance on certain frequenciex,
With the modern communication rereiver designed
for a medium impedance input, a svstem of this sort
should prove ideal. while the transmmitting amateur
has yet another cogent reason for employing the
same aerial for reception and transmission, Tt
should be pointed out that, apart from the un-
wieldly old-fashioned air-spaced twin open wireline,
the moulded 300-ohm lines produced by reputabla
makers have the lowest losses of any types of
normally available feeder.

~Making All'wave Tuners

Straight and Superhet Units are Not Difficult to Construct.

Details of Design are Given Here

o By W. ). DELANEY (G2FMY)

HE construction of modern receivers of almost
any type is greatly simplified when an
all-wave tuner is employed. As most

readers know these tuners consist of two or more
coils mounted on a baseplate with a self-contained
range switch.  For’ those constructors who find
that most interest in radio lies in making their own
components, the following details are given—but
it must be pointed out that for a really compre-
hensive superhet covering four or five ranges, the
commercially produced article will bhe found most
satisfactory, as the makers are in a better position
to match coils and overcome stray capacities than
the amatenr with his limited apparatus. For the
siinplest type of cireuit, say a straight two or three
valver, there will be needed only two tuned circuits
the aerial and the intervalve coupling. For a super-
het also. two circuits are normally all that are
required, the aerial and the oscillator. The great,
difference between these two types of receiver lies
in the fact that in the straight set all cireuits are
required to work atethe same frequency, whereas in
the superhet the oscillator coil operates at a different
frequency—to set up the beat at the required I.T.
Thus, there is much greater risk of instability in
the straight recciver.

Chassis
' For a superhet. therefore, a simple rectaneular
chassis as shown in Fig. 1 is all that is neecded as a
mount for the coils; “The switch, preferably of the
rotary type—Yaxley or similar, is mounted in the
centre of the panel, and the aerial coil(s) on one
side and the oscillator coil or coils at the other
Mgide. The separation provided by the switch in the
centre is all that is required to keep the circuit

"7 Figs. 1 and 2.—Simple chassis for superher or

straight units.

1

stable, and all coils masy be mounterl in the same
plane.  The required tracking and’or padding
condensers may he mounted on the simall chassis,
which need only he about 3in. or 4ir.. square. For
the same number of coil< to be used in a straight
receiver, however, screening must be introduced
between the coils. This is carried ot most easily
by using a horizontal plate mounted in the centre
of the panel part of the chassis as shown in Fig. 2.
The centre of the horizontal portion will have to be
cut out to clear the switch. and the aerial coil(s)
mounted on the upper side and the intervalve
coil(s) on the underside. If more than one H.F.,
stage is employed three or more sereened sections
will be called for and the best arrangement then
is as shown in Fig. 3. The vertical partitions must
be high enough to prevent coupling of the coil
fields, and with all of the chassis mentioned the
final dimensions will depend upon the type of
coils which are used. The popular Wegarite *“ P "
coils are easily mounted but have the drawback
that they cover one range only andd this means
that two or three coils have to he used for each
cireltit.  They are very amall hoswever, and are all
accurately matched and the makers supply details
of inductance, etc., for those who wish to construct
realiably calibrated equipment. Denco can also
supply similar types of coil, both of the air and of
the iron-core type. The latter types ¢f coil may bhe
matched by means of the core and offer: certain
advantages. Dual-range coils may be obtained
for medinum and long waves, both in the straight
and superhet types, but for those who wish to
construct their own t}‘1e following details are given.

Fig. 3.—Chassis for a multi-cai] unit, *

»
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Coil Construction

For the coil formers §in. or }in. diameter paxolin
or polystyrene tubing may be used and is obtainable
in long lengths which may be eut up as required.
Although short-wave coils may be wound solenoid
fashion with thick wive, for the medium and long
waves pile winding is undoubtedly the simplest
for the home constructor. Small cheeks of stout
eard are pushed into position and comented n
place with Belsol or Denco polystyrene cement.
Fig. 4 shows the idea and gives suitable dimensions.
Primary and secondary are wound in the two
sections, but for a dual-range (mediun and long
waves) the medium-wave section could be wound
in one space and the long-wave section in the

Fig. 4.— Colil

former for a

dual-range  coil
unit.

Fig. 6.—How the rotary switches showld be wired
to the coils.

other, using tapped eajls, or separating primary
and secondary by a layer of thin typmg paper.
The gauge of wire is not critical and although
enamelled wire takes up less space there is a risk of
short-circuited turns due to the enamel becoming
cracked. ‘The number of turns will depend upon
the ranges required and the tuning condensers
employed. Very approximately 70ft. of wire will
produce a coil which will tune over the medium
waveband with a .0005 »«F..condenser. Primaries
may bhe about one-tenth t6 one-quarter of the
gecondaries, the larger the winding the poorer the
selectivity. In the case of superhet oscillator
coils, care must bo taken to get the two windings
in correet phase, and therefore in the event of the
oscilletor stage failing to oscillate it may be
necossary to reverse the connections to the ends
of one of the windings. Oscillators may be checked,
of course, in the usual way, by including a
milliammeter in the anode c¢ircuit and short-
circuiting the grid to earth, when the anode current
will show a marked change if the valve i#oscillating.
If the needle remains steady then there are either
insufficient turns on the oscillator primary, in-
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sutficient voltage on the anode, or the coil i3
connected the wrong way round. Fig. 5 shows the
simple frequency changer stage which just calls
for the two coils : input or grid coil which may have
a primary winding or bhe tapped to provide the
required degree of input selectivity, and the
oscillator coil consisting of a primary and secondary.
As similar coils are required for e