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Imported Valves—Prices Fixed

HE Board of Trade has made an Order, after con-
sultation] with the Central Price Regulations
Committee, controlling the prices to-be charged by official
selling agents, wholesalers and retailers, of all radio
valves imported . under the Lcase-Lénd provisions.

These prices are set out in related price lists which have -

been certified by the Board of Trade, the Central Price
Regulation Comwittee and each of the Local Price
Regulation Committees.

The Order provides that all agents or wholesalers
dealing in’these valves must supply either before or at the
time of delivery to their customers a written.notice which
can, if desired, be incorporated in. the invoice, stating
the correct maximum prices for the yalves in. question.
All retailers selling these valves must display-in a. pro-
minent position in their shops a notite giving the maxi-
mum price appropriate to any of these goods offered for
sale by them. This Order came into force on -the
Septembeér 28th, and copies are obtainable for 2d,
from . His Majesty’s Stationery Office, York House,
Kingsway, W.C.2,

Tha prices fixed are as follow:

0Z4, 155 3d.; 1As5G and 1AsGT, 118.; 1A%G and
1A6GT, 12s. 10d.; 1C5G, 1CsGT, 1LA4, 1LN5, 1N5G,
iNSGT, 105GT, 305GT, 1Ts5GT, 5V4G, 5Y3GT/G,
- 5Y3G, 5Y4G, 524, 524GT/G, 6X3, 6Z5/1225,7Y4; 25Y5,

2575, 2526, 2520G, 25Z6GT, 35RE, $3874GT, 335Z5GT,
4575GT and 8o, 11s.;
1C6 and 1LA6, 125 10d.; 7Bj3, 7By and 7Cs, 12]7GT,
12K7GT, 128J7GT, 12SK7GT, 18, 25A6G, 25A60GT,

1H5G and TH5GT, 0s. 2d.; "

deferment. The R.M.A. by means of its questionnaire
has collected data relating to the needs of the
public in connection with the servicing of receivers.
About 4000 dealers filled up the questionnaire. As
a result negotiations have been in progress between
the Ministry and.the R.M.A. on the question of re-
servation of a sufficient number of men to maintain
an efficient public service. Theé importance of radio
during the war has been stressed, for more than ever
it represents the official voice and the official mouthpiece.
Until the negotiations had been completed the Ministry
had left the industry alone, and had not called up service
engineers.” The R.M.A. letter says that apart from the
question of principle the schedilling of service depots
undey the Essential Works Orders would present difticulty.,
It has not been possible to agree on any general schedualing
of the wireless service industry. If any dealer has Z
separate repair depot of any size, particularly if - it is
doing military work, he can apply for sclieduling: either

‘through the Supply Department concerned, or if heis on

purely civilian work, through the Ministry of Inforniation.

-Applications: for the deferment of service men who are

essential, and cannot be replaced by older men or by
women, should be made in the usual way. The applica-
tions shoukd state the average number of repairs, both
major and minor, carried out-per manth during the past
142 mqnths,_ “tha ‘number "of . persons the department
is divided into (skilled and semi-skilled)- and if the area
served is limited, any general conditions, relating to the

“adequacy of repair facilities in the district.

The Ministry of Labour is not willing to work on any
rigid datum line as to the number of TEpAirs per person,
1 view of varying local ~condi-

tions and uncertain demands on

2516, 25L6G, 25L6GT, 351.6GT, 36, 42, 43, 47, 78,
56L6GT, 6F6, -6F6GT, 6J7GT, 6KoG, 6K6GT, 6Kz,
6K7GT,  6LyG, 6SK7, 6V6GT,
125. 10d.; 6A3. 6Q7G, 6Q7GT,
617G, 6SQyz, = 4C6,  12Q7GT,

25Q7GT. 75, 85, 115, 7d.; 6AS6,
6C8G, OF8G, 6L6G, 6LS,
65Cy7, 18s.  3d.; 6A7, GARG, w.02.
6A8GT, 6KS8GT, 6SA7GT, 7AS,
12A8GT, 128A7GT, 14s.; 6FsG,
6FsGT, 6Ls5G, 12FsGT, 12]5GT,

'Phope :

Editorial and -Advertisement Officer :
¢ Practical Wireless,”” George Newnes, Lid.,
Tower House, Southampton Street, Strand,

Templs Bar -4363.

Telegrams : Newnes, Rend, Lordon.

Registered at the G.P.0. for transmission by
Canadian Magazine Post.

The Editor will be pleaded 'to consider

Whilst the Edilor does

man-power. The Committee con-
cerned  with these negotiations
suggested that retailers sixould see
that not-less than 55 repairs per
skilled man with 25 per cent. addi-
tion for cach semi-skilled worker’
are carried out each month.

publication. in PRACTICAL WIRELESS, Such Ii deferment is refused the assist-

ance of the Regional Representa-
tives of any Government Depart-
ment interested in the work of the

128E5GT ‘and 76, gs. ad. 5 articles of a praceal nature suitable for
7 i J6(; .
543GT’G’ 6k6(‘" 18s. 3d 2 12‘1}7’ arlicles should be writioi on one side of the
25B8GT, 254A7GT, 32L7GT, paper only, and shovld contain the name and
7 3 b : L i addiess of the sender.

II7ZOG.' ID{S.. 3d ; 1223’ i IIS]. & not kofd himaelf respovsible for manuscripts,
45, ‘118, 7d.; TZ40, 665, 11d 5 every effort will be made to return them if o
65F7, 155, 3d.; ()YSGT, [sEH 2d. ; stamped and. addressed z')in'cln;le E.v] mgfzsfd-

I, o IR All “corvespondence Sntended for the itor
GJSG’ XS IZBSGT’ 70~L7GT should bde addressed :, The Editor, PRACTICAL

and 83, ¥5s. 3d. This-new Order
regularises the position; and will
prevent the racketeering in Ameri-
can valves in which a few un-
scrupnlous dealers have engaged.

The Position of Service Engineers
HE Radio Manufacturers’ Asso-
ciation has circularised all
dealers (who - filled up their ques-
tionnaire on the subject), trade
service organisations, manufac-
turers and wholesalers, informing
them of the decision of the Ministry
of Labour on the position of radio
service engineers, in- relation to

WIRLLFS8, George Nc‘?l‘ne.\-, Lid., Tower House,
Sowthampton Street, Sirand, W.C.2.

Owing to the rapid progress in the degign of
wireless appavatuz and lu our efforts lo- keep

our readers in fouch with the latest develop- .
ments, iwr give no werranly that apparalus:

described in our columns ‘is not the subject
of leiters paten.

Copyright in all drawings, pholograpks and
artlcles published in PRACTICAL WIRFELESS is
specifically reserved throughout the coundries
sigaalory tn the Rerne Convention and the
U.S.A.  Reproductions or imilations of eny
of these are therefore expreasly Yorbidden.
PRACTIOAT, WIRELESE incorporales * Amateur
Wirelese."

The-fact that .goods wmade of raw malerials
in chort supply owivg to twar conditions are
advertised in thix paper should nol be laken
as gn_indicalion that lhey are necessarily
available for export.

firm, generally the Board of Trade,
should be obtatned if it is considered”
that an exceptional case could be
made for the deferment of the men
concerned. Such assistance should
not be sought merely because the
Man-power’ Board has rejected the
application, for ‘the Board will
have alrcady consulted the appro-
priate department before deciding
to reject the. application. Wornen
born belween December 7th, 1gro,
and December 31st, 1922, will not
be withdrawn at present without
prior substitution;

We are of the opinion that the
radio industry has made a generous
contribution of man-power to the
Services, and should be left alone
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ROUND THE jj4

A NEW YORK firm has invented a private siren, to be

attached to a household radio set, which will give
the alarm six or seven minutes before the official warning.
The set, which is left switched on, starts to howl when

the radio stations go off the air.

“Calling All Cars”

T is reported that the American system ot calling all
cars by radio telephone, instead’ of -one-way Morse,
is ‘to be adopted by Scotland Yard shortlv; - Technical
experts at Scotland VYard have perfected a’ two-way
wireless system’which will enable the information room
staff to converse with the crews of all Metropolitan
‘police cars within a radius of 75 miles. There is no
possibility of anyone else listening in.

S e

the - sound effects for the General Electric
modulation playhouse,

produces

Radio Here for US. Troops
HE broadcasting of special pregrammes from' the
United. States direct to' the American forees- in
Britairl* has héen the subject of discussions between the

B,B.C,, the United States Office of War Information, and .

American” Army and Navy -chiefs in London récently.
Tt is likely that * home-fown news” for U.S. troops
will be an important feature.

Radio Salary Cuts!
CCORDING to a recent report, Dr. James Thomson,
i W general manager of the Canadian Broadcasting
Corporalion, is to be paid £10,980, including expenses,
in'place of f12,000, and Major Gladstone-dMurray, .the
Director-General, will Téceive £12,000 in place of £14,600.

- New Bulgarian Stations
IT. is feported that seven . new trausmitting stations are
being buili in Bulgaria, pretumably under German
instructions, one of which will be the most powerful in.the
Balkans,

The first radio” sound .«ffects woman in America, Miss Beth Msir, in
Corpany’s
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Sirens on Radio Sets i

Heard Herself Broadcast

AN Englishwoman recently had the novel experience

of recording in England a radio message to her
husband, a warrant officer in the R.A.F, in Canada, and
then hearing it ‘broadcast -while sitting heside her
husband - in a house in Saskatchewan. Between the
recording and broadcasting she.had crossed the Atlantic
by ship. Shortly before she sailed she was'invited to take
part in a B.B.C. greetings feature.

Unlicensed Radio Sets
DURING a recentl prosecuticn at Liverpool, on behalf
of the Peostmaster-Geneial, when a number of
persons were fined £3 each for not having radio licences,
1t was stated.-that in cases where the Postmaster-General
considers it necessary he will exercise his right to seek
confiscation of the apparatus.

U.S. Radio Curfew
IT is reported that the majority
of American radio stations are
to close down at midnight in order
to save fucl,
Receiver Sales in Canada
HE Dominion Bureau of Statistics
states that the "sales of radio
receivers in Canada .during the first
three months of this year amounted
to 87,953: - During the previous
quartér’ the figure was 118,647, and
61,038 in the corresponding period of
IG41. The greatest incrcase was
recorded in the province of Ontario.

- “Uncle Arthur”

.ET is interesting to note that Mr.

Arthur Burrows, the first B,B.C,
wiieless announcer, has been appointed-
Director of the Broadcasting Division
of the Ministry of Inforination: Few
men have had a wider or more varied
cxperience of -broadcasting than Mr.
Burrows,  whomn radio emnthusiasts
will remember as ‘‘ Uncle Arthur?®
in the 2LO days. With Mr, Stanton
Jefferies, he was in charge of the first
B.B.C. programme broadcast on
November 1sth, 1922. For several
years before the war he was manager
of the International Bureau of Broad-
casting at Geneva,

in action. She

frequency

New. B.B.C. Appointment for Fred Hartley

RED HARTLEY has been appointed Light Music

" -Supervisor of the B.B.C. He was born in -Dundce
in ‘1905, began to.learn the fiddle when he was four, and
the'piano at six, because his father did not want him to
continue’ with the fiddle,” He won various awards and
medals; played- at hundreds of concerts, came to the
Royal Acadeimy of Music at 16, won the Sterndale-
Bennett Schelarship and was official accompanist of the
academy, ;

He says he *' wasted a lot of time,” and spent many
hours plaving in dance bands—the London Collegians,
Jack Hylton’s Kit-Kat Band, and was on and off the
musi¢-hall stage for two years. .

A stormy interview with his academy principal ended
his studies, and he became conductor.at the biggest
musie-hall in Stockholim, after which, in 1926, he returned
to this country: to become accompanist to the B.B.C, in
the Dundee studio.

Five years later he came back to Londen to form what
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was originally known as  Fred Hartley and his Novelty
()umtet " He was the first. person. to use singers as an
integral part of a light music ensemble. It w as in this
way that hc introduced to radio Cavan O'Conrror, Brian
Lawrence, Webster Booth and others.

In his own programmes he does almost everything
himself, even to writing the seripts; for a long time he
also ran a music pubhﬂhm" firm, and he still heeps an
eye on a hand-laundry business in the country. His
versatility is cqual to his energy.

Light music, he believes, is as essential as variety,
and even moderately good huh‘r music is better than bad
varlety He hopes 'to improve the standard of light
music. . Moreover, the kind of light music that suits the
early morning does not suit the late evening, and he is
kecn on the better adaptation of a programme to its
period.

BIRE Meeting

T a members” meeting of the British Institution of
Radio Engineers, held on October 23rd, a paper on
“ Theory of Unifs ” was given by L. H. Bndford M.A.,
a synopsis of which-is given below :

In the formulation of clectro-magnetic theory there
are three stages at which arbltrary constants are
conveniently introduced for the purpose of -defining
units. It is customary to'assign immediately the- value
unity to certain of these constants, after which they are
lost sight of, and have often, at a later stage, ‘to be
painfully resusmhted A sketch of electro- magnetm
theory was given in which the suppression of these
fundamental constants (kj, lky, kj) did not oceur.
Maxwell’s theorv was shown (o leud to.a certajn relation-
ship between the k's involving the Velocrty of light.

- Subject to this restriction, the assignment-of k-values
is an arbitrary matteg, the process of formulating a unit
system, being one of two degrses of freedorn.

A table was constructed. “showi ing the '1sswnment of
l-values corresponding - to the various lmo“,n unit
systens.  This table can, among other things, Le used
to derive the numerital I‘C]’\lloﬂshlp between the unit
quantities of the vanom systems. One necessary
cxample of this was given, but it was pointed out that
the (advocated) use- “of a generalised systemn of units
{k’s unspecified) eliminates once and for all the tiresome
and inelegant. process of unit changing. Morco¥er; this
Uener'ﬂlsed system of units is. free of the dimensional
mconsxstencxes which characterise the known systems,
at least in their more usual modes of expression. A

An example. was given of
the direct use of the general-
ised - systemy of- units; a
particular problem which
would normally present the
most  tiresome process of
unit ‘changing was solved
straight out in generalised
units from which the numeri-
cal answers were written
down at. once in, practical
units. Serious inconsistencies
of method and nomenclature
in  connection with the
practical system  of units
were brought to light, and
proposals for rationalisation
considercd.

Broadcasts to Schools
RADIO"S growing impor-

tance in the educational
world is shown Dby the in-
creasing number of schools
registering for the special
B.B.C. broadeasts. It is
hoped that before the
end of the school vear,
which recently opened, the
number of listening schools
will have reached the

‘said to'the people of Germany :

12,000 mark. Alrcady 10,420 schools have registered,
which is 469 higher than at the beginning of thL last
school year. The 1rg41-42-vear ended with a total of
11,299, a figure nearly 2,500 in excess of the highest
figure recorded at a correspondmv date in any previous
year.

It is significant that the figures have risen in spite of
the uphea\ al caused by the war. In pre-war years, for
instamce, the total was 6,847 at.the end of 1936-37, and
for 1938-39 registrations numbered 9,952. Incidentally,
it should be noted that the above ﬁgme: do not include
Seotland, where a new system of.registration has heen
introduced, and  the complete returns are not yet
available.

Factors contributing to the success of last year’s
broadcasts included -the issue of an attractive an/ma‘ :
programme, the co-operation of local education authori-
ties, and, hually, the extent to which broadcasting has
become an accepted part of school life.

New U.S. High-power Station

THI: General Electric Company of New York recently

opened a roo-kilowatt radlo station (WGEOj) to
be used for broad(‘aﬂt'f\d news to “‘ the oppressed people
of the world.” In the oprning broadcast the announcer
“ We. are coming with
a cloud of ‘planes thvt W ill darken vour land, and blast
and destroy vour citie:

Radio Telephone 1o £. Alfrica

RADIO-TELEPHONE' service between Portugat
and Mozambique, Poftusucse East Ah;ca is to
be opened shortiy.

lncorpcrased Radio Society “of Graat Brﬁ‘am
E have been notified by the General Secretary that
the following -persons ‘have been nommated to
serve on the 1943 Council of the abave society :

Officers : President, Mr. A. D, Gay (G6NT) ; Execu-
tive Vice- p[‘?bldf‘nt Mr. k. L. Gardiner (,6GR), Hon.
Treasurer, Mr. 4." J..H. Watson tGg¥’D) : Hon. Secre-
tary, Me. H. A, M. Clark (G60T) ; Hoi. }:dktor Mr.-J. W.
‘\I’lthe\\& (G6LL,

" Members (retiring members eligible 1cnr re- olectlon)
W./JCmndr. G. M. R. Scott.Farnie (GWsFI), Mr. G. A.
Jessup' (G4HG), Mr. W. A. Scarr (G=2WS), Mr. E. H.
Sinimonds (G8QH). New noninations as per. ‘Article 43
Mr, F. Charwan: ((xﬁ(.]), Mr. D. N.*Corfield (GsCD),
S./Ldr. John Hunter (G2ZQ). T AR

,b

Empire pilots taking a course of Morse signalling at an R.A.F. Army Co-operation Command,
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A Short-wave Supégrhet

December, 1942 .

By R. L. GRAPER

is that they were originallv made
for a frequency of 110 kilocycles, but
were converted for .465 ‘kilocycles
working by careful removal of an
equal portion of cach winding.

LF. Transformer Conversion

The conversion of the rro ke's 1.1
transformer to 465 kefs was carried ont
as follows: "The spool carrying the two
coils wasremoved, aiter first observing
and marking all leads. The spool
was then-mounted on a spindle in a
vice, and a slight braking action
obtained by rubber washers. Both
coils had turns removed (Fig. 5),
until equal to. the gauge card; which
was marked with the thickness. of
coils, and ecut-out measured for
this. Approximatcly three-quarters
of their thickness was removed. 1
would suggest, removing two-thirds,
and testing by mears of a known-fre-
quency liner, which is facilitated by
the method of mounting the trans-

(Left) Azoue chassis view  of the S5-valve
superhet, showing the layout of compenents :

built by’ the. writer primarily for cxperimental
work on the short-wave band. = The circuit, Fig. 1,
shows a five-valve .receiver -incorporating a hexode
irequency-changing valve followed by en I.F. amplifier,
second detector, resistance amplifier, and pentode output. -
Interc¢sting features are as follows : The coils are wound
on 1in. fotmers, and plug into'sockets, which aré mounted
on stand-off pillars, and are easily thanged for various
~wavebands, Figs. 2 and 3.. The oscillator coils have
small- trimmer condersers soldéred to the pins of the
grid section, Fig. 4. The I.F. {ransformers are mounted
on stand-off feet, to simplify wiring.
An interesting point regarding these I.F, transformers

THE following description is of a superhet layout

Figs. 2, 3 ands
~C onstruc-
tional details
of coils and

older. -

;I_‘_..,

I. Aerial.  stand-off 7. L.F. valve.
insulator. . Earth wire,

2. Aevial coil. 9. Pin. 2204,

3. T2 10. LF. fect.

4. VP 2. _ 11. Volume control

5. Oseillater coil, - " _and switch.

6. Trimmer condenser

12. Epicyclic Drive;
soldered to. grid 13. PM 2 H.L.

pins on each coil.

Bake/te

S ey sp
i 0L If

=S ”/nsu/at/'ag Pillars —

Voo £

' Coils Plattorms 2OFf ,

Grict Turns spaced
to gauge Of wire.

Trmmer Condenser
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former on stand-off feet. As trimmers
were found to neced adjusting to almost
three-quarters maximum, less turns
might be removed with advantage.
No attemnpt was made to shorten the
distance between ‘coils, ‘to produce
closer coupling, but this might be
found advantageous, if found possible,
in other designs of 110 ke/s transformer.

Aerial and Oscillator Condensers
The aerial and oscillator tuning con-
densers are not ganged, although by ~
rearrangement of layout they could be
converted to single control, as the two
condensers were found to keep well in
step over the wavéband covered. By
the way, the oscillator condenser is
about half the capacity of the acrial
tuning condensér, being double spaced
as regards the vanes. DBoth acriat and
oscillator condensers are approximately
of .ooor mifd. maximum capacity, and -
.cooo5 mfd. respectively. Note the
main earth wire, raised just clear of the
metal chassis, for direct earth connec-

Gauge card
marked with
ariginal _colf
thickness

Fig, 5—~Mecthod of modifying the

) transforiners,
tions. This is also

incorporated. on the
underside of the chassis.

PRACTICAL WIRELESS

Centres vary owing fo
different brackets utlised 5y

FPlywood covered /
with metallised paper:

y coverage of 30 to 57 metres,

ng'. 6.—Panel lagout.

Coil No. 1 covers an approximate
wave range of 14 1o 25 metres, Ifs
oscillator anode winding consists of 12
turns of 2o s.w.g..and the grid 10 turns
of 18 -sav.g. The. aerial coil primary

tequires 8 turns of: 20 s.w.g. and the

grid coil 10 turns of 18 s.w.g,
Coil No. .z ‘has

‘an  approximate
The oscil-
lator anode ‘section requires 2o .turns
of 32 s.w.g., and the_grid codl 27 turns
of 22 s.w.g.- The prignary of ‘the -aerial
coil has 16 turns of .32 s.\v.g,, while the
grid section consists of 27 turns of 22
W, :

General Construction
The 'photograph of the completed

_receiver shows the.generdl assembly, but

for- more detailed infqrmation relating
to the component layout and wiring,
reference should be made 16 the wiring

The valve holders for
the hexode frequency-
changing valve, and the

one for the' LF. ‘ampli-
fying valve, are raised
clear of ‘the chassis for
short direct connections
to the.coils and con-
densers,’ -

Coil Data

£ There -is one point
which should le noted
with regard to the con-

Although two centre
sufficient to provide

and use only ong, as
their connections are
actually common, i.e.,

AMAAAAR

WAARMAAAN

both taken to ‘earth,

AAAAAAAAA,

o
120V

Gay

. struction of the coils

and holder, as it will ‘_

save a certain amount

of- time and labour.

pins aré shown, it is

The ultimate position _j
A

of the pin .is deter-
mined accocding to the
number of turns,

 Fig. 1.—Theoretical circnit diagram.
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plan. Dimensions for the panel, as used by the writer, step by step, that individual parts of the circuit are

are given in Fig, 6. approaching 100 per cent., than to build up an
The construetion lends itself to experimental work, elaborate design, ‘and, if one is untucky, have to cut

which, as mentioned earlicr, was-one of the main ob;ects - out sections here and: there to try and find “the cause

the writer had.in mind. Unfortunately, it was not of some particular trouble.

possible to put the

recel th h ext -

e “ioteming o WIRING DIAGRAM OF THE 5-VALVE SUPERHET
service in the Forces— [ n

burt su?ﬁcielnt Oresu]ts Ins. Prfer ] ﬁLll = V’ =
were obtained to prove - - TH, o Osc ol Blatform (o}_\ X Cormacons

that the general design /@ 3 anéf

and 1avout were capable
of putting up a very
satisfactory performance
which, no doubt, could
cven be improved upon
as soon as time-permits
further tests and adjust-
ments.

It will” be noticed
that no attempt” has
been made to incorporate
some - of the refinements
which are usually
embodied m a super-
syper or a ‘‘ communica-
tion *’ receiver. Such

items can Le added at a 1 ©
—

g

-
Los

o

Bracket

Per 3504

Metal, Cut .
o, el Clear o8

later date, according to I

the components and |[He—"T | g’g‘?ﬂe'y
valves available. During
the initial experimental
work it is advisable to

o,

keep the circuit as ’B
straightforward as pos- A
sible, to eliminate likely . o / T g
sources of trouble. It is fetal cul A
far better to improve gy | o el ciee, e Wi/ &
and extend, making sure, ) [ ) ) i
= g 1 Qlearance hole m .
w panel for Epreyclic Orive
COMPONENT - . : L
VALUES : &W ) \i' Yolume Cont L RIO o
A )

Cl  1mfd’ E 2 /4 Switch - R/ Trans.

C2  .0001 mfd. ) I [ @) (G

C3 0001 mid. N . ==l

C4 .1 mfd. 2 B8

C5 .25 mfd, d ! G82 RS

| ) R

C6 .1mfd, @ -1 5|

C7  .0001 mfd, 168+ HIF/VC

Cc8 .25 mfd. O | \55./ =

C9 .01 mfd. ) A

Ci0 .01 mfd. ]

Cil .002 mfd.

1 TGB!

Rl 5,000 ohms, C*

RZ 50,000 ohms, G Bottery /

R3 30,000 chms, e ~5C

R4 50,000 ohms. SW HFC 3 ced

R5 1 megohm.

Large charance hole

R6 [g0/000ehys, 8 Aglsez‘ ot wll ear

R7 20,000 ohms. .

R3 1 megohm. 7 Vo)

RS 100,000 chms. et |5 #

R10 0.5 megohm. ( »

=

Fuse Pl %
usePug - LT
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Fundamental Oscilloscopic Tests

Voltage and Current Measurements, Phase and Frequency Comparison

By S. A

is not possible in an article of this nature to go over
the use of the oscilloscope in every field of ifs applica-
tion, but a certain amount can be said on the subject

IT

of basic tests, and uses which are invariably required in

almost every.application of the instrument.
- Generally, tests which are carried
out by the oscilloscope can’ be

meastireménts, phase and frequency
| comparison or determination, gain
-and distortion in wvalve ‘circuits
i and component testing.

These hasic tests will- be de-
scribed in detail, and others based
on - these fundamecntals considered
briefly-though fully enough for a
complete . understanding *of them
to be obtained. .

Fig.

coils

1.— Deflector
‘for  current
readings.

Voltage Tests

Since the application of
a voltage to either pair of
deflecting plates will cause
the spot to move across-the
screen, it is a simple matter
to see that by measuring the
amount of niovement caused,
the potential of the applied
voltage can be determined.
In tﬁis -way the cathode-
ray tube Dbecomes a volt-
. meter which will rcad for
either A.C. or D.C,

The difference, however,
between an A.C.-and a-
D.C. measurement is that in

the case of the former the With two
spot is drawn out into a ¥ne sinusoidal
the length of which is equal inputs

to the peak voltdge applied,
while in'the latter the spot
just changes position, and
finishes up in a different
pesition on the face of the
screen.

It is, of course, mecessary that before a tube can
be used in this way its sensitivity must be known, and
the screen accordingly calibrated. Most tubes are given
certain figures for sensitivity by the makers, and this
is usually quoted iy so many- volts per centimetre
deflection. A celluloid graticule divided into cm, squares,
and also preferably millimetre squares, attached-over
the face of the screen is thercfore necessary.

For obvious reasons, an oscilloscope is rarely used for
D.C. measurements, but for A.C. work it is extremely
useful. It is practically independent of the frequency of
the supply under measurement,. the nput impedance is
gencrally * quite high and loading errors: are avoided,
and the scale is linear, i.e., a trace will double its length
if the applied voltage is' doubled. -

Since the oscilloscope. measures peak voltage, this.
must be converted into R.M.S. by multiplying by .707

4/

or dividing by 1.414. No fime base is required for voltage -

measurements, a’ single vertical trace being sufficient
for measuring purposes. - L

Current Measurement '

Current readings can be taken similarly to that of
voltage by using-deflectdr coils mounted on the outside
of the tube. For vertical deflection two coils placed

divided into wvoltage ‘and current .

With_linear time base

O W M

Fig. 2.— Tyvical fisures for freguency ratios.
c as Lissajous figures.

KNIGHT

one on either side of the tube neck are required, such
that a horizontal field is prodficed when a current is
-flowing through them. (Fig. 1.) The electron stream
travelling along the fube axis will be deflected up or
down while it is under the influence of this magnetic
field, the magnitude of the deflection depending upon
the current in the coils. |

The screen can therefore be calibrated for current
measurements, larger currents. than those producing
full screen diameter being read by the method of con-
ventional shunting. .

It is sometimes more convenient in practice to measure
current electrostatically, that -is, by means of the
deflector plates and not coils, since inductive effects of
the latter are.sometimes such that the constants of the
circuit under examination are upset and errors intro-
duced. .

The voltage dropped across a non-inductive resistor
in series with the load cir-
cuit will give a measure of
the current flowing, pro-
vided such drop is small
compared with the total
supply to the test circuit.
This method generally re-

65

to produce a satisfactory
deflection, and this *has its
disadvantages.

In all cases where ampli-
fication iss necessary, it must
be borne in mind ‘that fre:
quency range is probably
Hmited to certain maximum
and minimum figures, and
that most amplifiers impose
a'load on the system under
measurement.

Lissajous- Figures and Fre-
quency Comparison
When the ratio of the

time ‘base frequency and an

applied work frequency
be expressed as an integer,

] ie., a whole number or a

ratio of two whole numbers, the resultant trace is a

stable figure. This- might be a single or an intricate

pattern which might at first sight appear difficult to un-
derstand, but which is quile simple of interpretation,

Tf the ratio of the two frequencies is not an integer.
but has considerable differences, the pattem races';nd
is confused. Typical figures obtained for various ratios
are shown in Fig. 2, these being known as Lissajous
figures, and the determination of the ratios is arrived at
in the following way.

3.2

These are known

Fig. 3.~ (Left) Asimple method

of frequency comparison.

Fiz, 4.— (Below) The patiern
for a frequency ratio of 4 : 1.

Known iad
freg.

Unknown
freq.

quires the usc of amplifiers:

can’
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The ratio of the number of complete peaks in the
norizontal direction to the number of entrants in the

vertical direction, or the ratic of the number of complete
peaks in the hérizontal direction to the number of
horizontal lines joining similar points of intersection of
the pattern waves, plus one.

A simple mcthod of frequency comparison up to
ratios of about 12 : I is obtainable in this way, using a
known - frequency applied to one pair of plates, and the
unknown applied to the other pair (Fig. 3). As variation
is made in the unknown frequency, L1=~ajous figures will
appear as ‘stable patterns at certain settings, and the
ratio can then be easily determined between the two
frequencies. Suppose a pattern similar to that shown
in Fig. 4 was obtained, then if the’known frequency
was taken from 50 ny mains, the unknown is obviously
200.cycles, since their ratio is 42 1.

Careful. counting of the loops is necessary where the
ratio becomes high, and generally above ratios of 12: 1
the pattern becomes too complicated for the Lissajous
rule to be applied. Other methods must be used, which
will ‘be described later.

Phase Shift Determination

The cathode-ray oscilloscope is useful in checking the
phase relationship between two alternating voltages
The phase relationship at various points-in an amplifier,
or the phase distortion in a complete amplifier, can be
determined, the difference in phase being shown by the
-position. of ‘the trace on the screen.

A simple circuit is shown in Fig. 5, where the phase

distortion in a com- >
plete - amplifier is e o el
being examined.

suitablé adjustment
of R; and Ry, relative
amplitudes of X and
Y deflection may be
cquaised, and the
figules on the screen
casiry inspected.

Als will be seen
from TFigs. 6 and %,
as -the phase differ-
ence moves from o
to 180 deg. a line
trace is formed mov-
ing from arn angle of
435 deg. to the left through an angle of 9o deg. back to
a hne of 45 deg. to thé. right, and changing from a line

i

to an ellipse and a.circle as the phase passes through the -

intermediate stagbs. Then at any position the phase
angle is equal to the angle subtended by the axis AB at
the vertex C, i.e

Tan 6’2—AB/CD (Fig. 8 a) :
and assumes that the X and Y amplitudes of deflection

w’ /soo
Fizg. 7.—The line traces formed as the phase dt_ﬁerence moves
from 0 to 180 .deg.

Fig. 8—(a) Tan 6/2=AB/CD. (b) Sin 6=ABJAC.

3
:E Ry

= ::

Oscr h -

N e U
o= 6 <
2 Amplm'er‘, >
S piho - oY S
< 1 -
S {/nevr OQutput
. -

phase disiortion in an amplifier.

~ N
Jnn Fig, 5~ A4 circuit suitable for festing
N 4
2

are equalised. Alternatively (Fig. 8 b) the phase angle 6
is given by:
sin 0=AB/AC

Phase Angle of a Reactive Load

This can generally be determined by using a circuit
as in Fig, 9. ,If by suitable adjustment of resistance R
the relative amphtudes of the X and Y_deflections are
equalised, then

Impedance of load

=Z=R

e =Re24X21

Axes ratio=tan 6,2
where 6= phase angle

of the load.

Determination  6f
Capacity by Phase
Pattern

The circuit shown
in Fig. 1o will, if the
reactauce of the con-
denser C is equal to
resistance R, give a
: circular traverse, as
5 there is a go deg.
phase shift across a capacitive load.

" If an unknown capacity is connected at C and R is
adjusted so that a circular trace results, then:

T
. B wC :
and C can be determined knowing the resistance of R.
Phase Delay

Phase shift, measured by the ellipse method, can be
converted into phase delay, the expression giving the
time in seconds required by a cycle of a certain given
frequency to travel thréugh the wiring of a receiver or
amplifier under test.

Fig. 6.— Graphical re-
preseniation of 0 to 90
deg. phase difference.

phase angle

Frequency x 360

Phase distortion occurs when the delay in time varies
.with the frequency injected. If there-is no variation
for all the frequencies handled then there is no phase
distortion, and the phase shift is proportional to
frequency This method of investigating phase distor-
tion is used chiefly .in television work, where trouble
of this nature can prove objectionable.

Phase delay=

Precautions Necessary
In studying phase shift patterns on the oscilloscope,

. it must be remembered that the X and Y deflector plates

generally have diflerent sensitivities. The inclination
of the line {0-180 deg:) will not therefore be at 45 deg.
to the horizontal even if the inputs are cqualised, neither
will a go deg. shift in one produce an exact circle.
Again, apart-from the-above, if the input voltages are
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not equal in am-
plitude, the in-
clination will be
different, and
the tangent of
the anfrle of in-
chnatmn to the
horizontal will
give the ratio of
the wvertical to
the horizontal
voltage.

Two voltages,
though out of
phase, may be
compared in
this way.
= If it becomes

Fig. 9.—Circuit fo defermine phase angle 0CCESSAry to use

of a reactive load. an amplifier in

the oscilloscope,

it must be 'seen that this itself does not introduce

a phase shift. Single stages of amplification hearly

always cause a shift of 180 deg.—apart from cathode

followers which are not actua]l" amplifiers—and this
must be watched and allowed for.

e

N

Other Methods of Frequency Comparison

‘When the ratio between the work and sweep frequency
exceeds 12: 1, a linit is reached such that comparison
by simple Lissajous figures is impossible. - Other arrange-
ments are thercfore made.

Onc method is to apply the lower of the two frequencies
in and out of phase circuit similar to Fig. 10 to the X and
Y axes, thus producing a circular trace, and then modu- -
late the tube grid by meuns ot the other frequency, such
that the be'un is extinguished.at peak amplitudes and
the trace appears as a dotted ring.

The ratio of the frequencics is thcn given.by the number
of dots, If the frequencies differ corrsmerablv the pat-
tern races and is \,onfused but slip frequencies ot a few

cycles will show as a slow rotation. (Fig. 11.)

1t might happen that adjacent dots do not represent
successive cvcles,. i.e., the frequency ratio is not an
intsger, and dots on the second rotation of the circular
frcqucuc; may be occurring between those of the first
one. 1f a magnet is moved quickly across the.tube,
such that the beam is moved horlzontallx, thre dots w! il
move as a line if the frcquency ratio is an integer, and
will breals up into separate rows. if'it is not so,
~ Another method is to apply one of the frequencies as a
circular trace as above, and apply the other to the Y axis.
A figure similar to Fw 12 will Tesult where the ratio can
be detemnned by countmg the number of peaks occurring
on the circle.

0%“‘

Te]
N
a

e

\A'MAAA.L
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The Meaning of Waveiorms

The most useful feature of the oscilloscope is its ability
to produce actual waveforms of voltage and currents
occurring at various parts of a circuit. A linear time
base must be applied to the horizontal controlling platcs,
while the -waveform to -be obscrved is apphctl to the
vertical controlling plates, either direct or through an
amplifier,.

dhe xatio: between the time base frequency and the

waveform to be observed gives the number of separate
waveforiy images obscxved on the screen; thus to give
the image of a single wave the frequency of the time base
and the 5101'\1 must be identical.

For obvious reasons it is not possible to- give details
of every tvpe of waveform which ean be observed on an
oscilloscope, the number being practically limitless, and
the type depending on conditions. A few examples are
given in Fig. 13, however, and show how actual circuit
conditions cun be represented on the screen.

Trace A. Undistorted sine wave, applied, say, to the
grid of a valve.

Trace B, Output of the valve, showing dlatortlon dune
to grid exceeding cut-of

Trace C. Squegging actlon, due to grid current
charging the grid condenser of a valve and cutting
the valve off. The exponential discharge through
the grid leak is shown. (Gtrid waveform.)

Trace D. Anode waveform of the abiove valve, showing
the negative pulses which occur during the period
when the valve i5 conducting heavily.

Trace E. _Continuous oscillation in a circuit,
Trace F. Intermittent oscillation.

Fig. 10.—(Lefty When frequency
e io exceeds 12 : 1, this circuit can
: use,

Fig. 11. (Centre) Tmcn produced by

circuit.
Fig. 12. (Rishf) an alternative trace.

Trace G. Half-wave rectifier output without smooth-
ing.

Trace H. The above with conventlonal smoothing
arrandements

Fig" 13.—A few cxambles of thé many types of waveform produced
on the oscilloscope. ’

NEWNES SHORT-WAVE MANUAL

6/, or 6/6 by post from

George Newnes, Ltd., Tower House, Southampton St.,
London, W.C.2,
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An-electrically-driven morse recorder.  An essential
piece of apparatus for morse practice and the
recording of morse- transmissions




The D.C, AvoMiner
Electncal Measur:ng Instrument
A hlgh grade }3-range D.C.
meter providing direct readings
of voltage, current and resist-
ance, Suppliedin case, with leads,
‘test prods and crocodile clips.

Universal AvoMinor
Electrical Measuring Instrument
A 22-range. A.C.ID.C. maving
coil precision meter providing
direct readings of A.C. vottage,
D.C. - voltage, current and
resistance. Supplied with leads,
test prods and crocodiie clips.

Some delay in delivery of Trade Orders Is

inevitable, but we shall continue to do our best

to fulfil your requiréments as promptly as
possible.

PRECISION
TESTING INSTRUMENTS

““ Ava ’* Instruments, by their
simplicity, extreme versatility
and high aceuracy, make pos-
sible that economy of time
which is the essential feature
of profitable servicing and
maintenance.

Extensively used. by radio
manufacturers, « service - en-
gineers and throughout in-
dustry, they sét a recognised
standard of .accuracy and finé
workmanship by which other
instruments are judged.

Sole Proprietors and Manufac;urer o

AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO. LTD.
Winder House, Douglas Street, London, SW.1

*Phone : ViCtoria 3404-7

NEW PREMIER 5.W, GOILS
4 and 6-pin tvpes now have. octdl pin spacing and
will fis z{mermmonal Octal vaive-holders. ]

Ty L T e
3 (] rice ‘Type 3
04 2 9-15 nf 2/6 06 9-15m, ... 2/8
A 12-26 m. 2/6

04B - 224Tm 2/6

0e 41-94 m / 64 m. 28
04D 76-170 m., %{6 06D 76-170 m.. 28

B 150-350 m.

%F 255-550 m. 3/ (‘haﬂsis \Immﬁng
04G  450-1,000 m. '4!- Oc al Holders
04H1 1,000-2,000 m. , each, -

| - 10id
New Premicr 3-Ba.nd S \V Coily 11-25, 25-38, 38-
86 m., 4/9. .
Rotary. Wave Change to suit above, 1/6.
SHORT-WAVE CONDENSERS
‘TreH il insulation. Certified superior to ceramic.

All-brass sonstrucnon Easily ganged.
id.. 24 100 m.mfd. ... . 3=
. 2/8 160 m.mfd. .87
. RI6 250. m.mid. ... 4/-

mtegrallslm(v)}motwn. complete with pointer, knob

d e

anw scﬁ F, 1Chokes, .10-100 m.. 101»(1. High-grade

Pie-wound, U.8.A. type, §-200 m., 2'g sach.
PREMIER REPLAGEMENT VALVES

4-volt A.C. types, 5-pin. ACHL, ACSG, 5/6 each.

MOVING COIL SPEAKERS
Rola 5in. P.M. Speaker, 25/-.
Celestion. 8in. P.M. Speaker, 25/,

Piesscy §in. 2,000 obms Field Speaker 25/-.
Abov!e’ Speakels are complete with output trans-
form

Rol Eln P.M. Speaker, 8 ohms Voice Coil, 1I-.
Rolg Gtin. P.M. Speaker, 3-ohms Voice Coil,"

. ondary,
<100 ma., 3

Premier 2.g:mg. S, W Condensger. "2 x 00015 mfd. wlth'

— PREMIER RADIO—

 SPECIAL OFFER °

Mains Tmnsformers Pri-
mary, 220-230

C.T., 6.3 v. BR, Ca.
21/

¢ LEARNING MORSE p*»

Then purchase gne of the

niw praetice Oscillators.

Supplied complete
with. valve, o
steel ohassis '
Prachce Kev. 8/3;
Eey, &

Buper Mode! on Wooden

Base, 10/6,

Brown’s uaﬂphones

. 19/8 paiz.

8 Henry Chokes, 13-/
Good Quality Bnzzer,[3/-.

PREMIER  MAINS.

Still available. Send for

lists.

MATCHMAKER  URI-
VERSAL OUTPUT
TRANSFORMERS.

Will mateh any ocufpat

valves to. any speaker.

impédance.
11, ratios .from 13-1 to
80-1, 57 watts, 20/-,
16-15 watts, R6/-,

2i/6

lever, 23/-,

v;’glve Screens, for International and"U.S.A, types,
" 1/2 each

PREMIE R 1 VALVE DE LUXE
Battery -Model S5.W. Receiver, . complete with
2~volt Valve, 4 Coils.  Covering 12- 170 metres. Builg
on steel chassis and Panel, 55/, including tax.

LF. TRANSFORWMERS
Iron-cored 450-470 kefs. plain and with fiying xead
5/6 each.
ELECTROLYTIC CONDENSERS
Tubulm wire end'type 8 mf 125v.. 1/8 each 2% mf,
1/6 each 1)9 each ; 50v.,
3l each Bakelite casec’ type 5.mf. 50v., 1/- each

. PREMIER 4-WATT A.C. AMPLIFIERS
Each Amplifier is completely wired and tested,
Selected  compenents.  Valves and  Energised
Moving-Coil Speaker, £5 5s. . ’

PREMIER MICROPHONE

TFransverse Current Mike. High-grade lame
output unit. Response 45-7,500 cycles. Low hiss

Moving-coil Mike. - Permanent Magnet model,

requmng no energising. Response 90-5,200 cycles.
Output .25 volt average. Excellent reproduction

of speech and music, 63/-. Super Model. £5 5s.

Microphone Transfor rs, 10/- each.

géus’omium Collapsible Type Mierophone Stand,

/6.
Muains Resistanees. 660 ochms, .3 A. tdpped 360 +
180460+ €0 ohms. 6/6. - 1,000 okms. .2 A. tarped at
500, 800, 700. 600, 500 ohms, 4/6.

2 Way Line Cored Resistance. 50 chms per foot.
Price 1/4 per {oot.

P\lsllanLk Connecting Wire, 2d. per yd.-
Resin-cored Solder. 7id. per Coil.

ALL POST

ORDERS 10 :

ALL - ENQUIRIES MUST
BE ACCOMPANIED BY
A 2id. STAMP.

JUBILEE WORKS, 167, LOWER GLAPTON ROAD,
= LONDON, E.5.
M—I—?— Jubilee Works, or 169, Fleet Street, E.C.A
56, High Streét, Clapham, S.W.4

{ Amherst 4723).

(Central 2833).
(Macaulay 2331):
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Ground Direction- finding

How thf* Bearings and Positions of Ships, Airciaft and Other Transmitting Stations
can be Determined from a Fixed Receiving Station

ANY readers will retnember the article on direction-

B{ finding from aircraft, which appeared in the issue

of quchcAL WineLsss dated December, 1941,

It was explained how a rotating loop acrial pl(‘l\s up

strongest signals from a tran;mlttel in line with the

plane of the loop, and how the pick-up is zero from a
statiem-on a line at right angles to that planc.

A similar system of D.F. could be used - on a ground
station, Dot {here are miany. objections’ to it. One of
the *reatest of these is that a Vvery larae loop acrial
would be-required to

receive  sufficiently
strong signals from

the low-power trans-
mitter used
average aireraft, for
example. - Another is
that a rotatiig-loop
acrial mouuted near
to the ground is sub-
ject ‘to . appreciablé
crrors. I any case,
themechanieal opera-
tion of « large loop
£y would present a num-
ber of difficulties,

Bellini-Tosi System

Rotating
Loop

guoO0000

Couphng:
Coping In practice, a very
simple  system is
'-v-— cmiployed, and one
which is capable ¢
Fig. 1.— The connections for a rotatine . 4 o

producing

accurate to
] high degree.
'stcm\ to be- adoptcd-—and it lms been in use
The

bearings

loop aerial, as used for dircction- -finding
a very

in an aircraft,

the first
-for-apany years—is that known as Bellini-Tosi,
general arrangement  is shown in Fig. 2, and
should be compared with the method employed on
aireraft, illustrated in Jig. 1. There are two large
square or rectangular iunpa, lixed in position ﬁnd
mounted dt right Lmal(s {o ecach other. Norally, these
are mounted so that the plane of one'is in a north-south
line, whilst the plane of the other is from cast to west.

Sesle marked
i degrees

Fig, 3.—How a goniomeler is made, and how it is connecied to the
input circuit of a receiver.

in the,

One of °

this -

The Goniometer

A fixed inductance coil is connected in the lower
arm of each of the fixed loops, the two coils being
mounted at right angles to each other and wound on a
cubiédl former, as illustrated diagramnmatically in Fig.
Within- these two fixed coils is'a third eoil. this one bemc
so mounted that it can be rotated within the fixed coils.
It is electro-statically scrcened from the fixed coils,
but arranged so that it can' be coupled’ mductnelv to
either or’ both of them. Clearly, when it is parallél to
one of the coils it is closely coupled Lo it, so that any
H.F. circulating in the circuit of the h\Ld coil will be
inducéd into it. Its coupling with the ‘other fixed coil

Fvotes Corf

Fig, 2.—The essentials of the Bellini-Tosi system of direction-
finding. The fixed loops -at as D.F. aericls, and these may be
several yards square,

is nil. The completé component, co1np11~m~
the two fixed coils and the rotating coil, is
Lknown as a goniometer or radio- ”omomctu
The pivotcd coil is deserilied as the search
coil, and is connected to the input circuit
of a receiver, throvgh a separate winding
on the receiver tunm 5 coil. Suppose, now,
that the receiver. is tuned to a ‘trans.
mission which cinanates {rom.a point due
north of the "acrial: system. The {rans-
mitled signal will be réceived at maximum
strength “hcn the seuarch coil is rotated
S0 that it is parallel to the coil in scries
with the north-south loop. The signal will
gradually . be reduced in ahcnutn as the
search cqil is. hnn(‘d thmugh g0 degs.,
and when {he search coil is parallel to The
coil in ‘the cast-wést Joop the signal will -
be inaudible. In praclice. the ~1gn.11 nay
not be elumnatcd altogether, Lut it will,
at any rate, be.of 1cduccd stn,n"th
Should . the! rotation.: of the scauh coil
he continuved, flie’ signal will again
inerease in strepgth, once more reaching
a maximum when the séarch coil is again
parallel to ‘the north-south fixed -coil.
Similar results would be obtained if the
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transmitter were situated due south of the receiver,
and it is thus necessary to take further steps to
‘“sensc”’  the hearing; that is, to deterniine
from which side of the loop it originates. That
point will be ‘dealt Wwith later, Should the . trans-
mitter be due.vest or due éast of the recciver, the same
effects would be obsorved on rotating the search coil,
except that maxiinum signal strength ‘would be obtained
when the search cojl was parallel to the coil in the east-
west loop, and’ minimum signal strength, would be found
with the search coil turned through go degs. frem this
position. a i

Action of the Goniometer
~As with a rotating loop, it is necessary to “¢gearch ’
for tlhie ‘position of minimum signal strength, because
“this is more defined and more easily detected by the ear
than is the position of maximum signal. It is possible
to show that if the receiver is tumed to a transmission
emanating from the
north-east, for ex-
cample, minimum

Fixed
Triangufar
Loops be obtained when
the search coil is
pointing north-west
and . south-cast in
£ relation to the fixed
coils ‘of the gonio-
nieter. Itshould be
pointed vut, how-
ever, that the gonio-
meler may, be set
in‘any position and
at any angle to the
acrials lowps, pro-
vided only-that the
b loops  themsclves
s are correctly
i aligned and the
goniometer proper-

Iy connected.

A. Modified Aerial

Fig.4.—A more practically convenient fype
of lsop aerial assembly than that showa in’

ig. 2. ke whole system tan be _sup-
poried by medrts of a high central mast and

-fourshort masis, onc at each corner. Array

. A = 1t is obvious that
large fixed rectangular loops | .present  various
nmechanical  difficuitics  in regard to erection. In
practice, thercfore, the arrangement is often  sim-
plified, by making the loops triangular in®shape, as

shrown in Tig. 4. They can then be erected by using a
central-high mast, with foyr shorter masts, one at éach
corner of the aerial array. There are no seripus dhjcctions
to this layout, and it has been widely employed.

Adcock Aerials

In the ordinary’ way, both Jayouts deseribed are
fiable to certain crrors, especially-on high frequencies.
These are due to the horizontal arms picking up hori-
zontally -polarised waves, which may result from reflec-
‘tion and reiraction of the radiated signal. This difficulty

is perhajs most readily overcome bv the use of a so*called .

Adcock- (due to-its originator) aerial system,.types of
_which are illustrated diagrammatically in Fig. 5. - The
cssentials of this array are that there are four vertical
aerials situated at the corners of -a square. The leads
frot . these are generally either ‘overlapped” or
screened, to avoid pick-up by the horizontal leads.
" One practical form of Adcock layoutis sShown it
Tig. 6. Here it will be seen that there are four
self-supporting - or mast-type vertical aerials
placed at the four corners of a square whaose
diagonals are in north-south and east-west
directions. These aerials - ‘are -mounted on
insulating supports, and the leads from them
-are by co-axial or similar low-loss screened cable.
The cable is taken underground toihc recciver
cabin, -which is situated in the centre of the
aerialsystem, and thescreening is adequately earth-
¢d by being connected to substantial buried plates.

signal strength will |

JVerticd -
Aerials

@

Screered Feeder
¥

)

Conio
Winding

Feeders
Overfap

v
Fig. 5.—These types of Adcock fixed D.F. aerial, where one winding
of the goniomeler.is shown as an inductance. Type 1 is little
used ; type 2 is similar to 1 but the feeders are screened,  In the
third type the feeders overlap so that any pick-up in the horizontal
leads is cancelled out. In all cases there is a second array at

i right-angles 'to that shown.
.The “ Sense >’ Aerial

The four low-loss leads are connected to the fized
coil§ of the goniomcter, as previously explained. In
addition, there is a fifth aerial, this Leing the ** sense ”
aerial, * For conVeniénce, and td keep the array com-
plelely symmetrical, -it is suspended from four ropé
supports attached to the uppér énds of the vertieal DiF.,
aerials. In planning: this—and all other types of D.F,
aerial system, the utinost care is taken to ensure com-
plete symmectry; any out-of-balanice will render- the
bearings taken inaccurate since the pick-up amdfor
losses in the four arms will vary. :

N

Rope
Supports

s

?\

Sense
Aeriai
Aerial
B R ™
/ ) oF
. = G Aeriat
.

\
Sereened
derral Lead

G /
\i

Fig. 6—A practical form of Adceck aerial system, using screcned
feeders far connecting the bases of the vertical D.F. aerials to the

goniometer.



12

PRACTICAL WIRELESS

December, 1942

Aerial Polar Diagrams

It has already been pointed out that rotation of the
search coil will give two positions of minimum signal,
and that it is necessary to find the direction to the
transmitter; This -is - known as “sensing,” and is
dependent upon the same laws as those governing the use
of a rotating Joop aerial. . If we werce to draw the polar
diagram representing the signal pick-up by one pair of
D.F. aerials, we should obtain a figure of eight, as shown

by broken lines in Fig. 7. This explains why there are -

two positions of the search coil for minimum and maxi-
mum signal ; the minima are obtained when the coil is
set north and south, and the maxima when it is in an
cast-west position, as represented in Fig. 7.

But by connecting another aerial (the so-called vertical
or “sense ” aerial) this diagram can be modified.
‘polar diagram of this aerial is a circle—~since the aerial has
equal pick-up from all directions—as represented by the
chain line in Fig. 7, The effect of combining the pick-up
from both sets of aerials is to produce a heart-shaped or
cardioid diagram such as that indicated by a full line.
It will be seen, therefore, that when both aerial arrays
are’in use -there is omnly one direction from which a
miniinum signal can be reeeived.

We can make use of this property by providing two
pointers for the scarch coil, as also illustrated in Fig. 7.
They are go degrees apart, and one of them is for D.F.
and the other for “‘senses?  Assuming the transmitter
to be in the direction shown in Fig. 7—due west of the
‘aerial array—the procedurc for taking a bearing woul
be as iollows. The scarch-eoil knob would be rotated
until a miniinum-signal position was found ; this would
be at either o degrees or 180 degrees, as indicated by the
D.F. pointer. Suppose the pointer were at zero degrees.

‘¢ Sense ' Determination :

We should then bring the “ sense  aerial into use by
closing the on-off switch shown in Fig. 3. Next, we
should swing the search coil through 180 degrees and
back again. 1f signal strength were at a minimum when
thé¥oil was in its original position, the direction of the
transmitter would be as shown by the * sense ” pointer.
On the other hand, if maximum signal strength were
obtained at that setting the pointer would zhow the
reciprocal of the bearing.

The proeedure briefly explained is not necessarily that
which wauld be followed in all cases, since the precise
method of operation would depend on the actual design
of the goniometer and the arrangement of the pointeys.,
But the principle does not vary. Should any reader

The -

P
Sense " Aerwst. Pick-up

£ T
i it

THTF
I
i

il

i
iy

|
1’31“;
I‘“‘l

T}
} :“!\1151 v FITTLLTI
b Tl
Search Coil

Fig, 7.~—These diagrams show how " sensing ™" is carried. eut after
nding a minimum signal with the D.F. aerials.

[
W

Pointer

experience any difficulty in following the general {cch-
nique, it is suggested that he might Took up the article
on aircraft direction-finding -which has previously been
referred to.

So far we have considered only the method of finding
the bearing of a transmitter. Should it be necessary to
establish its position it would be necessary to emnploy two
or more D.F. installations and to take a bearing frown
each at the same time. If those bearings were then
plotted on a map, the point at which the two or more
hearing lines intersected would. give the exact position
of the transmitter..

WAAF. Wireless Operators

A N aircraft is flying somewhere over Germany. It

has flown through the flak, delivered its load of
bomhs and got back once more through the barrage.
Now the pilot wants further instructions or assistance,
and it is the job of his wireless operator to get them.
‘The transmitting-set has been damaged by a fragment
of German shell, and the operator is not quite sure that
his signals will be strong enough to be picked up at all.
However, he perseveres, tapping out his message at
intervals, and hoping it will get through.

Back at the station sits an airwoman, wearing ear-
phones, listening intently for any signal that may come
on her wavelength. She moves the “knob” in-
finitesinially one way and another, to make sure that
she is tuned in correctly. $She has had nothing through
for an hour and a half, but she cannot relax for a second,
because at any ‘noment a message might come. Naw,
as - she strains her ears, she can hear the “faintest of
sounds. Surely they are dots and dashes. Yet they
are so faint that she cannot make sense of themi, She
ligtens still more intently, until she detects some sort
of rhythin in the signal. At last-she is able to piece

together a connected 1nessage.
passes it on.

A decision is taken and another airwoman begins {o
transmit signals with a firtn rhythmic touch. The mies-
sage flashes to its correct destination, passing. perhaps
through various links to a remote part of the country.

On the accuracy of these W.A A F, wiveless operators
in sending or picking up messages the sueccess of a
whole operation may depend. They work in watches,
three airwomen covering ‘the 24 hours, They may be
busy or merely sitting and listening. At work they
must be calm, quick and accurate; while listening and
waiting . they must be constantly on the alert, ready

Slie writes it down and

~ to detect the first sound of a signal coming over.

‘They must be intelligent, able to concentrate for long
periods,. and extremecly patient. They mufst have a
thorough knowledge.of Morse, and know all the code-
signs and procedure-signals connected with their par-
ticular Corymand. They may be sending or receiving
messages between Command and  Group, or between
aircraft on operations and the base at home. ‘Thejr
integrity and discipline must be beyond question.
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Musical Frequencies
HHAVE received many interesting letters on
subject of 1nusical frequencics which I raised last
month. Mr. Lrnest Vass, of Aldershot, points out that
the earlicst knowh scales. were tetrachords, groups of

four notes in  diatonic succession. St. Ambrose,
Archbishop of Milan -{374-397), arranged the four
diatonic scales known- as authentic modu Later on,

Gregory the Great (500-604) added the plagal modc;,
commencing a fourth below the authentic in the following
order : .
Plagal .
Hypo-dorian  ABCDEFGA
Hypo-phrygian
BCDEVGAB
Hypo-lydian CDEFGABC
Hypo-utixo-lydian
DEVYGABCD

It would secem that the hypo-lydian gave rise to the
modern major scale, and the h\po -dorian to the modern
minor scale, Further, the hypo- ixo-dydian duplicated
the dorian.

Most of my correspondents scem to agree that the
haphazard arrangement “of the frcquem ies were for
wsthetical reasons rather than mathematical.  The har-
monic series produces sound pleasant {o the ear, although
some argue in favour of quarter tones and oriental music.

Taking my own sclection of intervals, and figures, 2 to
1 octave, 3 to 2 fifth, 4 to 5 fourth, 5 to 4 major lhnd
6 to 5 wminor third, and 5 to 3 major sixth, there scems
.a reasonable answer to my question concerning half-tones
throughout the octave ; because a3 there is only a minor
third br‘t\\ecn 5 and 6 onc of the intervals must be a
semi-tonc. We could only have another scmi-tone

Anthentic
Dorian DEFGABCD .
Phrygian EFGABCDE

Lvdian FGABCDEF
Wixo-lydian GABCDETG

Bbetween I and T if the interval between 5 and 6'were a-
major third. On the other hand, as thgre is a ‘major third-

between 4 and 5, we can insert scmi-fones between the
two steps of a tone which malse up that interval.

It is true that by a complete revision of nolation, and
a comiplete revolution in musical instrumens manufacture,
there could be more notes to the octave, and composers
would devise harmonious cffects, but there arc practical
iinplications to be corsidered. For example, the sizc of
the pianoforte if it were to cover the same compass as at
prescut, the much wider cxpansion of the figures for
octaves, arpeggi, and devising, to sayv nothing of reading
of the necessary expanded form of staff notation.

1t emerges from the mass of correspondence I have
received that musicians responsible for music are non-
~mathematical, non-scientific, and that we have arrived
at the present stage in music by haphazard and unscienti-
fic mcans. It is too late now to make a change, for it
would inean scrapping all our present instruments and
re-writing the world’s music. In any case, the present
system works, and therc scems no reason to alter it.

The New Brains Trust
THE expanded Brains Trust docs not sceww any more
successful than its predecessor, for it has been
floored on two-or three occasions by comparatively simple
questions. The B.B.C. states that the Brains Trust is its
most popular feature. Perhaps it is because we all
remember our schoolboy davs, and we all know the keen
delight it gave us to propound questions which the master
could not answer., Thus, the item is for entertainment
rather than for education. The Brains Trust is intended
as a debating society, but the propounders of questions
regard it as a Dbaiting society !

the -

By THERMION

British Music versus Jazz .
HAVE received the following interesting letter from
K. T. Hardman, of Llrkcnhead, \\hl(,h speaks for
itself :

“ 1 think there can be no dispute that you deserve
the thanks of listeners as the instigator of the campaign
against slush. And most of us hope you will continue
it—for we know by experience what the B.B.C, can
do in the way of back-sliding,

“But I think you are a bit too severe with English
composeis and lyric writers, because it is practically
impossible for them to get any hearing by reason of
the varicus vested interests they have to contend with.
And the worst culprit in this dircction is the B.B.C.
itself. ’

“ Tt has definitely educated listeners to swallow the
floods of sickly sentimental slush sent over from Tin-
Pan Alley—all ready-made and being the least trouble-
some method ‘of filling in programme time.

“ American films also are greatly to blame for the
encouragement of such depraved tqste—nmny of them
feature o number of alleged *lyrics’ set to whining
slush tunes, and thus Uottmir ‘their first ‘Br1t15h
boost,” which is later exploited by the song publishers,
band leaders, and the B.B.C.

“ And as thefe.is big money in this vicious circle for
many interested parties, it can easily be understood

“why any native talent has very small chance of recog-

mtlon éspecially when unlimited funds arc behind the
“slush’ to advertisc and boost it. This dirty and
disgusting ¢ industry’ is highly organised team’ work
bet\\'ecn coniposers and lyric writers, and is always on
tap. :
“In Great Britain a man or woman may be able to
compose most pleasing and catchy melodleq, and quite
incapable of writing suitable Iyrics . to- fit them to, or
vice versa, and it is futile to submit either without the
other to any song publisher. Even when a suitable
combination betweed a composer and lyric writer
exists. or, in rarer cases, where both arc combined in
-the one person, there is seldom (or necver) the cash
available for boosting or advertising the native product.
And, in consequence, the British publisher will not look
at the w ork, much.less publish it,

“All of which brings me back tn my first point—
that the 3.B.C. is the worst culprit and the lcast anxious
for any change. It is cluttered up with too -many people
who would feel the draught too badly. They are much
too well dun in and all of them experts at scratching
each others’ backs,

“1 am no admirer of Lord Haw- Ha\\, but think he
has JU:tthatl‘ﬂl for his remarks about the * Jazz-soaked
British,” and if the general press would follow Pracricar
VWircLEss' lead, it mlght give us sonie hopes of real
and continued unpro\'ement We have been so educated
with rubbishy filth by the B.B.C. that if Gilbert and
Sullivan were reincarnated they wouldn’t have a dog’s
chance to-day.”

PRACTICAL WIRELESS
SERVICE MANUAL

By F. J. CAMM.

Erom all Booksellers 8/6 net, or by post 9)- ‘direct from |
the Publishers, George Newnes, Ltd. (Book Dept.), ]
Tower House, Southampton St,, Strand, London, W. C.2
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"PW. Blueprint Service

This Month We are Reprinting the Essential Details of Another Design of f’P,W‘.'f Receiver
: in Popular Demand :

Fury Four Super (P.W, 34 C.)

HE circuit arrangement is particularly interesting,
embodying, as it-does, a number of unusual
and particularly good features. For example,

instead of using the same method of coupling between
the first and second variable-mu valves as between the
second variable-mu and the detector, a tuned-grid
circuit is made use of in the first position and tuned
anode is used in the second. This will at first seem
rather unusual, but it has the extremely beneficial
effect of rendering the receiver absolutely stable under
all conditions, despite the enormous degree of HL.F.
amplification which is provided. This does not affect
the correct ganging of the two-gang condenser, as might
bhe expected, since the coils themselves are accurately
matched and are perfectly suitable for this circuit
arrangement. In order to ensure that the voltage
applied to the screening grid of the two H.F. valves
shall be perfectly - accurate, a potentiometer device
has been incorporated in preference to the usual series
resistance -arrangement, and this is in turn provided
with decoupling circuits to avoid any possible instability
in this part of the receiver. The usual drawback to this
arrangement, namely, the continual drain on the high-
tension battery caused Dby the potentiometer across
the total supply, has been avoided by the method of
utilising a §0m~point on-off switch.

Low Detector Grid-cirenit Damping

* The detector grid circuit is of rather unusual design,
.and avoids ¢ne of-the principal difficulties experienced
when high-efficiency coils are employed. The grid
condenser, it will be seen, is connected direct to the
anode of the second high-frequency valve, and this is
in turn connected to a transfer tapping on the grid coil,
thus, providing a corstant load on long or medium

; waves. and enabling full use to.be made of the
\ / efficient coil on both wavéebands. ~The grid
L4

(Continued from page 519, Noverber issue.)_

circuit is provided also with a change-over switch for
gramophone-record reproduction, and the only slight
departure from usual - practicé here'is the method of
‘connecting the grid leak.to the grid direct, instead of
to the grid condemser. Although this means that the
leak is in circuit even when the gramophone pick-up is
being employed, it enables the leak to be counected in
the most direct manner to the grid, and ensures stabi-
lity on radio by dispensing with an otherwise long lead.
The remaining lead, as well as that for one of the pick-
up connections, is carried in the usual metal braiding,
which is earthed, and it will be found that the set is
thus perfectly stable on both settings of the switch.
Uniform Reaction Control :

The reaction circuit, although perféctly normal as.
a whole, incorporates a small resistance in series with
the condchser in order to prevent any possibility of para-
sitic oscillation on either waveband, and the small anode .
by-pass condenser forms an essential part of this. circuit.
L.F. Coupling d

Coupling between detector and output valve is carried
out by a parallel fed L.F. coupling device, which in-
cludes in the moulded case ‘the anode coupling resist-
ance, a coupling condenser, an L.F. transformer, and
yet a further resistance of high value, which is connected
in series with the grid of-the otitput valve, as a further
precaution against instability. As the specified L.F.
Coupling Unit might not now be obtainable, an ordinary
L.F. transformer can be used in conjunction with a
separate resistor of 50,000 ohms, and a fixed condenser
of o.1,mfd, . These should be connected as shown in the
theoretical diagram. Thus it will be seen that at every
part of the circuit great care has been taken to ensure
that nio possibility of instability can occur.. The high-
efficiency pentode valve feeds the loud-speaker through
an output filter comprising a tapped choke and larges

» {Continued on page 16.,)
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Fig. 12~Theoretical circuit of the 1934 Fury .-...“? Wi ™
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C1—.0003 mfd, pre-set ;

C19—.0002 mfd. reaction ;

ohms : R2; R3, R7,
megohm ;

C2 and C8—.0005 mfd. ganged ; C3 and CI12, I mfd. ; C4, C6; C7 and C9—.1 mfd. ; C5—.0001 mfd. ;

C11 anid C14—.0002 mfd.: C13—.0005 nfd. variable ; C16 and C
R9 and- RI2-~1,000 ohms; R4—25,000 ohms; RS
Ci5, CI8, RI3, Ri4 dnd R15 are all incleded in. the Graham-Farish Booster Unit. .

17—2 mfd. ; RI, R and R6~50,000
R8—10,000 ohm potentiometer ; RIO—500 ohms; RII—I1
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A FIRST COURSE IN WIRELESS

By. ¢“ Decibel.,” This is a reprint of a Series ot
articles giving a careful cxplanation of the funda-
mental principles of wireless, particular attention
being paid 'to points which -have becn fourd by
experience to present difficulty. 5s. net.

RADIO SIMPLIFIED

A.T.C. cadels will be looking forward to this
follow-on book by John Clarricoats—to be remem-
bered for his ‘* Radio Simply Explained.”” This time
the author goes farther, and deals more fully with
modern radio practice. A masterpiece of com-
pression, elucidation and instruction. d4s, 6d. net.

‘SHORT-WAVE RADIO

By J. H. Reyner. A comprehensive, practical
survey of modern developments in the use of
short, 'ultra-short. and micro-waves. It provides
a great dcal of valuable data concerning the
practical methods of their use in radio and tgle-
vision transmission. 103. €d. net.

are used for London’s Buses,
Rolis-Royce and Bentley Cars,
Britain’s Lifeboats and Aircraft.

are. supplied to His Majesty’s

Government and, like Dagenite,

are used in every other connection

where the utmost dependability

is essential. You, too, should use §

Dagenite or Pertrix in your car
or radio.
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COMMERCIAL VEHICLES, ETC.
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Complete lists of PITMAN’3 RADIO BOOKS
and graded list—BOOKS ABOUT JOBS—will
be sent to you. post free on request.
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39-41, PARKER ST., KINGSWAY, W.C.2
Sir Isaac Pitman & -Sons, Ltd. '
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PHILIPS HIGH VOLTAGE
TRANSFORMER

PUSH-BUTTON
-GONDENSERS

8-pin International Octal.
Brand new.
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Experimenters !

TELEPHONE Boshamce o
They are robust in construc- y ! BHIE push-
BAND-PIEGE tion'; weight approx. 13 Ib. %Ltgnm&.llpcrhclc Condensers.
Dimensions : 59 by 58 by 4iin. | (i tyean e"’;;’i‘fl'gg.(n%t
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p Vel O e 2. - Instrument Corpn.. U.S.A.
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casing., mounted on T B/6 SacH. re I?-Ie lall;g:.rthern

heavy stand and base
as jllustrated, with
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cyeles, output level knob : o

.b. 5 " o ha 5 5 ‘
il | 82/6 | vy dpank ‘;’,9 235LISLE STREET, GfRav2969. LONDON #W.C.2

v



16

PRACTICAL WIRELESS

December, 1942

capacity fixed condenser, whilst also connected in this
part of the circuit is a battery economiser, The purpose
of this is to reduce the total anode current required by
the pentode when no signal, or a very quiet signal, is
‘being received, and yet permits the current to rise to
any required value to produce loud passages without
distortion. ¥

The Construction g
The first thing to do is to place all the components
on- the chassis, as shown in the blueprint, and to mark
their positions. The screw holes may then be started .
and the wiring holes drilled. The template which is
supplied by the condenser ‘manufacturers should be
positioned on the chassis and the necessarv clearance
holes drilled to accommodate the holding-down screws.
When this has been done, the two component brackets
should be mounted on the side runners (Fig, 13}, and it will
be found ecasier, although not essential, to mount the
fixed condensers on these runners whilst. they are still

unscrewed from the base of the chassis. - In this manner

the screws are driven home without difficulty.

The Coils .

The specified coils will be found to have soldering lugs
projecting below the baseplate, and before the assembly
is mounted gin. lengths of connecting wire should be
soldered to the required lugs as shown by the wiring
plan.. It-will be seen that two of the wires are kept on
the upper side of. the base and connected to the fixed
sections of the two-gang condenser, whilst the remainder
pass down through holes in the base for subsequent
connection on the underside of the chassis. ~These
holes are shown in the centre of the wiring plan, and the
fugs to which thcy are connected are indicated by the
numbers-at the side of these holes. The coils are supplied
without a switch on the end of the spindle and it is
most important that the correct 'type be used in this
position. The switch is-a Bulgin Type 87a. . The switch
must, -of course, be mounted so that the small finger-
at the end of the coil-switch rod operates the dolly of

. the switch in the correct manner, and this will be
when the two end contacts are ‘towards the right, the
coil .being viewed from the front.. Now screw
down th¢ coils, . passing the connecting wires down
through the holés in the base, and proceed t6 mount
the femaindér of the components, using as your guide
the wiring plan. There are no difficult points to explain
in this part of the assembly, as all parts are quite.easy
to get at, and there are no pitfalls for the unwary.
The receiver is ready forwiring, and thisshould be carried
out in a neat manner, avoiding slackness and making
quite certain that good centact is- provided at the
required points. :

Earth Returns

It will ‘be poticed that there are one or two points
on' the wiring plan marked ‘‘M.B:’” and these are
earth return conmections which -are :

f (Clix).

lelads other than the two indicated in the wiring
an,

If the specified coils cannot be obtained, we would
suggest using three modern screened dual-range. coils,
accurately matched, and niodifying. the wiring to suit.

Unscreened coils should not be used in the layout as
shown on the Dblueprint, as instability would, un-
doubtedly, result. Some of our advertisers might be able
to supply a suitable alternative.coil unit.

ORIGINAL LIST - OF COMPONENTS
FOR THE 1934 FURY FOUR SUPER

One set “ Ferrocart” type “ G’ coils (G.10, G.14,
G.13) (with switch—see text) (Colvern). E
One “ Nugang” single variable condenser, .0005 mfd.
with type A drive (C.13) (Jackson Bros.). .
One “ Nugang ”” 2-gang vatiable condenser, .0005 mfd.
with type A drive (C.2, C8) (Jackson Bros.).
One disc type HLF. choke (H.F.C.2) (Lissen).
One 1 megohm resistance with-wire ends (R11) (Lissen).
Qmne pre-set-aerial condenser, .0003 mfd. (C.1) (Lissen).
One “ Pentode ” nichoke (Varley).’
One graded volume control, type C.P.158 (R.8) (Varley).
One super H.F. choke, type H.F.4 (H.F.C.1) (Bulgin),
One fuse holder, type F.5 (Bulgin).
One 100 m.a. fuse (Bulgin).
One G.B, bias clip,.type 2 (Bulgin). .
Three 50,000 ohm 1} watt  Ohmite'” resistances (K1,
R5, R6) (Graham Farish). P !
Fi}r‘g ;,(ﬁ()m ohm ditto (R2, R3, R7, R9, R12) (Gtraham
arish). . :
One 25,000 ohm ditto (R4) (Grahani Farish).
One 500 ohm ditto (R10) (Gtaham Farish). .
One 0002 mfd. reaction condenser (C10) (Graham
Farish). ; 3 -
One “ booster ¥ unit {Graham Farish).
' Two 1 mfd. fixed condensets, type 9200 B.S. (C3, C12)
(Dubilier). d ) .
. Four .1 mfd. ditto (C4, C6, C7, C9) (Dubilier).
Two 2:mfd. ditto (Cl16, C17). (Dubilier).
One .0001 mfd. ditto type 670 (C5) (Dubilier).
Two 0002 mfd. ditto, type 670 .(Cl1, Ci4) (Dubilier).
Thtee 4-pin chassis type valveholders (Clix).
One 5-pin ditto (Clix). :
‘Fous wander plugs marked G.B.1, G.B.2, G.B.3, G.B.}+
! QOne Passfeeda coupling unit (B.R.G.).
~Two.large component brackets (B.R.G.).
Three. terminal mounts. (Belling-Lee).
. Oge'4-way battery cord (Belling-Lee). ]
Six type B terminals (aerial, earth, L.S.+, LS. —, pick-up,
pick-up) (Belling-Lee). . . .
One ¢ Westector ” type W.4 (Westinghouse).
One “ Metaplex ’ chassis (Peto-Scott).
One “ Pury. Super ” cabinet (Peto-Scott).
Four valves, types P.M.I2M, P.M.12M., P.M.2DX.,
P.M.22 (Mullard),
One moving coil loud-speaker, type P.M.6 (W.B.).
One 120-volt H.T. battery (Siemens).
One 16-volt G.B. battery (Siemens).
One 2-volt L.T. battery (block batteries). .
Connecting wire, length metal braiding, screws, etc.

i d

L av e

connected to the metallised surface of r
the chassis, and in-the case of those

connections on the upper surface it will
be sufficient to twist the wire into a
loop to. be held down.by an ordinary,
round-head wood screw, Where these -
letters appear on the under-surface it | i
will be necessary to pass a small bolt

through the chassis, with a washer be-

neath the head making good connec-

tion on the upper surface, and the wire

held beneath a nut on the under side.

The screened leads must be passed .
through the metal braiding, and. this |
should be turned back at each cnd to i
avoid short-circuits on  the inner
wire, and small metal brackets used

to clamp. the braiding to the metal
surface. These brackets may easily

be made from odd scraps of metal.
There is no necessity  to screen any

5% e 54" —
g Tuning Condenser
2 Garig Tuning Wove-Change -
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Fig. 13.~Front view of the chassis of the Fury Four Super.
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A Simple

Ohm-meter

A Useful Instrument Which Utilises a Low-reading Voltmeter

HE detection of faults in a commercial mains-

. operated set is not beyond the capacity of the
~average wircless enthusiast, an& in these days
when servicing is difficult to -obtain, is sometimes the
only way of keeping a set in use. *

For this purpese, however, some means of measuring
‘resistances is essential. While an accurate ohm-meter
is a comparativcly expensive instriunent, one that will
give the values of resistances to a degree of approxi-
mation quite sufficicnt for most testing purposes. can
easily be made,

“The materials required aré an ordinary voltmeter
reading to 6 or 10 volts, and a dry battéry. A g¢-
volt -tapped grid bias battery irill be siiitable. Connect
the positive terminal of the battery to the positive of
the voltmeter, as shown in the diagram; and take the
negative lead from a tapping that will give necarly full-
scale deflection on the voltmeter when.the leads are
short-circuited—i.c., ¢ volts for a 16-volt meter, or 6
for a 6-volt meter.

Calibration. ;

To calibrate the-instrument if is -necessary to know
the internal resistance of the voltmeter. - In the case
of a good-class instrument this will probably be given;
or, alternatively, the current taken in milliamperes for
full scale deflection may be stated. The rcsistance can
then be found by multiplying the full-scale voltage by
1,000 and dividing by the number of milliamps. Thus
a voltmeter which. takes 3 milliamps for a full-scale
deflection of 6 volts has a resistance of 6,000 + 3 =
2,000 ohms. ; .

‘If the resistance of the voltmeter is not knowg, it
can easily be found, by applying tihe-leads of the ohm-
meter t0 a known resistance. If this resistance has a
value of R ohms, and if the meterireads V volts with
the leads short-circuited, and v volts in series with the

~ resistance, then the internal resistance of the meter is
Rvf{(V-v) ohms, If, for example, the known resistance
is of 600 ohms, and the meter reads g volts short circuited,
and 6- vots across the resistance, then. the internal
resistance of the meter is (600 x 6) < {9 —~6) = 1,200 ohms.
The resistance of a cheap voltmeter may be very
much less than this. If it is too low the accuracy of the
ohm-meter will be impaired by the excessive.current
taken from the small cells of a grid bias battery.

A table can now be prepared-shewing the voltage
rcadings corresponding to -the required range of resist-
ances. If r is the internal resistance of the meter, V
the short-circuited rcading, and v the reading with an
cxternal resistance R in cireunit, then the value of v is
obtained from the relatior v. = Vrf(R 4 r). Takingr
to be 1,200 olums, and V to be g volts, a table such as the
following will result. j - -

Ohms Volts. 'Chms Volts Ohms Volts
‘50000 0.2 3000 2.6 600 6.0
20000 0.5 2000 3.4 460 6.7
10000 " I.0 1500 4.0 200° 7.7

5000 1.7 1000 4.9 - 100, 8.3

4000 . 2.I 8oo 5.4 .0 9.0

A zero reading ihdicates -.an:.:»iilﬁn_‘lte', resistance ; ie.,
the resistance under test has cither broken down or is
of a value well outside the rapge of the instrumcat,

e.g., 1 or 2 megohns.  The table liaving been'prepared, a .

curved strip of paper may be pasted on the fac'g'o'f the’
meter,; and resistance values marked on it against the
appropriate voltage rcadings, as shown in the diagram..

Higher resistances-may be measured by substitufing a ..
high tension battery for the' grid bias battery, and .-

multiplying the observed value of the resistance by the
appropriate factor. Thus if a go-volt battery. is” avail-

-is faulty.

able, readings will be multiplied by 106, and on the scale
shown a reading of 0.5 volt (20,000 ohms) will now
indicate 200,000 ohms. The high tension battery must
of course not be used until it is certain from a preliminary
test that the resistance is of high value, otherwise the
voltmeter may be seriously damaged by excessive volt-
age across it. ) :

Testing Rasistances

When testing resistances in position on’ the chassis
{power, of course, ‘being disconnected) it is necessary to

Testing Prods

Battery

A voltmuter with its scale calibrated for direct resistance reading.

_ make sure that there isno paraliel path for the current.

If a resistance which should be of the order of 5,000 chms
appears on test to be only so ohms, it should not be
assumed without further examination tbat the resistance
Tt is much more likely that some component
in parallel is responsible for the low reading. If the.
fault cannot be found elsewhere, and the resistance is
definitely suspected, it must be remwoved from the set
and tested, -

A resistance is often found in pardllel with a condenser.
It is.not necessary to disconnect this., The presence of
the condenser, if of sufficiently large capacity, will be
indicated by a momentary kick of the voltmeter needle,
above the steady value to which it afterwards settles.
Provided that no other direct current path is in parallel
with the resistance the steady position of the needle will
indicatc.the value of the resistance,

When for any reason the chassis is being examined, it
is worth while to make a note of the values of all accessible
resistanees. Then, should troublc develop- later on, -a
change in the value -of any of the resistances will be
quickly detected. ’
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Dwersﬂ:y

A Simple System of Reception Which Overcomes Fading.

Receivers

A Fine Subject for

Experimental Work

ITTLE mention has been made recently of “ diver-
sity receivers ”” and the large field of exploration
they offer.

Prior to September, 1939, a certain interest was shown

in “diversity reception,’”” but since that date little has’

been published in thése pages, except.for the description
of a suitable H.F. and detector unit, which appeared
in May, 1940. The circuit described was designed for
medium wave reception, and for- the bencfit of those
interested in such an arrangement, it is reprinted hére
as Fig. 1. Before dhcusamrut asunple explanation of the
schemc would be helpful 1o tho=e not familiar with such
circuits or their operation. A dictionary definition- of
“diverse ”’ is rarious; varvied; different, and if we
think of these me 'mmgs applied {o the reception of radlo
transmissions, the expression * diversity receptlon
becomes seif- e\plzmatory A “diversity receiver ”
is simply a recciver capable of receiving various or
different” transmissions at the same time. This is not
intended to mean varicus programmes so far as their
composition is congcerned, but the same. programme when

. it is radiated on different wavelengths., The circuit
shown in TFig. 1 is lntended to handle two transmissions
—each on a dif-

f'ldmsf, are dLe to the very item which reduces the
fading, namely, the A.V.C. action. On the surface, it
seems rather a hopeless ease ; . there is, however, one
way, at least, of overcoming the trouble to the extent
of making reproducnon worth listening to, and this
consists of. receiving’ the programme on two different
-wavelengths and combining their rectified . outputs
from the two detector stages

The whole scheme is based ‘on the assumption that if
both iransmissions are subjected to fading,. cne will
be at its minimum strength while the other is At its peak,
thus allowing the combined signal to remain reasonably
constant, It is-highly 1)robable that most readers have
heard one of the finest examples of * diversity » recep-
tion, when they havelistened to-B.B.C, relays of American
transmissions.  When -these are compared with somie of
their .earlier efforts, the progress. and efficiency- of the
system js most noticeable. . It is very interesting to make
a comparison on the spot, so to speak, by receiving the
actual American transmission during the time when the
B.B.C. are relaying the same programme. This is .not
now always possible, as some of the items are received
and recorded before the time they are re-radiated over

ferent wavel cng,th
—and that is the
usual number. [or
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duplication of the 2
programme is t0  Coils (Bulein)-—C3,4,7and 8; .0005 mfds.
overcome or re- © and 15, .02 mfd. CI8 and 19, 16003 mfd
duce certain de-

fects which are

often experienced in the reception of some transmissions.
To keep to the local example, ie., the B.B.C. radiations,
in many reception areus the swnal strength varies over
quite a- wide range or, in other words, ** fading >’ inter-
feres with the receptlon to the extent that the speaker
will be handling a good output oné moment, and the
next, hardly be audible.  With a straight clrcmt the
trouble uauallv ends there, but with, say, a modern
superhet incorporating . AVC the fodvnﬂ is accom-
panicd by violent -distortion and blasting. The fading
itself is 10ot, of course, anything like so pronounced as
with a stralght set—owing to the A.V.C. action, but the
other two objectionable forms of interference, and - these
can be niore anfioying in the writer’s opinion than pure

Ci3,
50,000 ohms,

Cl, 2, 9,16, 11, 12 and 16, .0001 mfd, C5, 6 and 17, .0 mfd. Cl4
8 mfd. R ohms. R2 and 3, 0.25 megohm. R4 and 5,
R6, 10,000 ohms. N

here. Fr om the above, it will be obvious that “ diversity
reception ™ can be employed for the short-waves, for the
reception of those stations which radiate the same
programme on two or more wavelengths.

Circuits

The present time may not seem an opportune moment
to suggest circuits using' more valves and components
than those normally rcqmred -therefore, for experi-
mental purposes it is suggested that the sunplest arrange-
ments are used. In those districts where, for e\ample
the reception of the Home or Forces programmes are
marred by blasting and distortion - consequent upen
fading, and where a multi-valve superhet is in use, it
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would be a ploposmon to consider consfrur‘tmg a
receiver similar to that shown in Fig. 1, and feeding its
output into the L.F. side of the superhet. The valve:
preceding the L.F. portion could be turned to good
account ini the '* diversity reception ” section, the latfer
getting its H.T. and L.T. from the mains tnit in the
set,

For battery operation, the circuit would be funda-
mentally the same -as Fig. 1, ignoring, of course, the
cathode and bias circuits and using the usual arrange-
ments common to battery sets.

A simple two-valver is shown in Fig. 2. It consists of
two detector stages, each with its own aernl and reaction
circuits. In the anode circuits, a normal resistance-
capacity coupling in cach case, the output sides of the
two coupling condenser: being made common to each
other; and thus forming one side of the output from the
two s’mges The other side is taken froin the coninon-
negative-earth line,

Thé aerial coils required will depend on whether the
If the

set is to be used on medium ‘or short-waves.
former, the medium-wave section of any good dual-range
coil, with reaction winding, can be used, or a simple
coil made toone of the spec.ﬁmtlom which have appeared
in past issues. I'or short-waves, the ordinary 4~ or 6- -pin
coil can be used, and it is the latter which’ is shown in
the diagram.

The -aerial—coramon to both- stages—is fed into the
aerial coils through variable condensers {fixed can be
used) of, say, -.0001 mfd. maximum capacity. - The
remainder of each stage is perfectly orithodox. -

The output from the two-valves can be fed straight
on to the grid-of and output pentode or the first valve of
astwo-valve L.F. amplifier, provided it has a grid resistor
connected, to it and can obtain its wquued bias, For
test purposes, a pair of *phones can ‘be connected direct
to the output terminal and the earth line.

&

Operation
There is little that can be said about the operation
of such an arrangement, except for a tip about the
tuning of each stage. To use the B.B.C. transmissions
again for an example, we will assuine that the programme
reqmrcd is the Home oné, radiating on three medium-
waves and one ghort. \Ve will a]so assume -that the
circuits are designed for the medium-wave reception :

- wavelength, or the 39I1.1 metre,
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Fig. 2-——For S.W. diversity reception expenmenis this dcfeclor
) arrangement could be use

the procedure is, remove valve 2 and on circuit 1 tune

in, say, the 203.5 metre transmisiion, making “the
necessmr\ adjustments of the reaction circuit, ete., in
the normal manner. When satisfied, remove valve 1
and insert valve 2.in circuit riumber ‘mo and on that
circuit tune in the same programme on the 449.1 metre
if that gives better

reception. Malke all final admstmcnts as before, and

.then valve 1 can be plugged back into circuit 1, thus

bringing both valves into action. The output should
now - be” satisfactory and hold reascnably - constant,
provided care has been taken to ensure that neither
of- the circuits is oscillating or on the verge of oscitlation,
and- that the individual outputs are, as necar as one can

}udze by ear, the same as rogards volume.

Notes from an Amateur’s Log-book

Which is the Best *Straight”

S.W. Circuit ?

2CHW Gives His Views.

Based on Recent Experiments

HAVE been making tests with 1-v-0o and o-v-I
l arrangements to determine the relative advantazes

of H.F. and LF. amplification.

The subject is one which always serves as good
material far debate when amziteurs get togcthm There.
are three schools of thought'; one which maintains that
an'H.F. sh.t,e is essential, another which takes an inter-
mediate view and clalms that it—an H.F. stage—is an
asset, but only roo per cent. efficient below a certain
ﬁequency The third party maintains that a good
detector followed by L.F. amplification to suxt condmons
is the best all-round arrangement in the “straight 3
class of §.W Teceiver. There scerns little hope that the
three schools will become reconciled to a single view
or theory, which is a good. thing, as each one can give
yr'xctm'll proof to support its claims.

The tests [ carried out were purely aural, and not in
any way along the lines one ‘would take if laboratory
fadilities were available. However, they wére interesting
and 1 would suggest that the subject is one which could
be examinéd more thoroughly'by those S.W. enthusiasts
who_wish to-carry out some experimental work during
the long black-out evenings.

The apparatus required can be the Rx in use, if it has

the following valve sequence, 1-v-1, or if the circuit is
a simple v-1, then”the necessary addltlonal components
will no doubt be’ available from most * spares ”’ boxes
My work was simplificd considerably by the design of the
Rx in use, the thcoretical circuit of which is shown
in the dAa01am Those who have followed my previous
notes will remember that the H.T. stage included
swltchmg which enabled it to be used tuned or untuned.

"1t is also a simple matter. to transfer the aerial fo the

H.F..coupling and cut out the first valve. After the
detector, one or two stages of L.I. can be used as desired,

jherefore the complete circuit lends itself to practlca]ly

any combination.

Observations

To secure the most rap!d comaparison during any of.
the, tests it is necessary to provide switching. to cnable
the required circuit changes to be made qulckly, other-
wise it .is “possible for very confusing results to be
obtained, fluctyating conditions which mrdht be prescnt
durmg‘the testing penod Use switches having. good
contacts—especially on the H.F. side—and keep wiring
reasonably short.

Prior to the actual tests, I had a general search
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around the dial to see how conditions were and soon
found that they could be classified as “fair to good.”
The W's seemed to be the best transmissions to work on,
so with the circuit reduced to 1-v-1 I made a careful
note of their reception, giving each transmission a
reasonable period so that its average, so to speak, could
be obtained. ' '

Switching over the H.F. stage to “untuned” and
readjusting the ‘“ spreader ”’ across the detector tuned
circuit, 1 found that the difference in signal strength
. was not worth noting, though there did scem to be a
greater likelihood of interference. The reaction control
could ‘be increased slightly and this tended to balance
matters. The tests were carried out on the 16 m.,
19 m,, 25 m. and 30 m. bands..

Going up on to the.45 m. band, the tuned H.F. stage
offered an appreciable improvement over the untuned,
and this becomes more marked as the wavelength .is
increased, therefore the results certainly supported the

theory that there is little or no advantage to be obtained .

by tuning the H.F. stage on transmissions below, say,

40 metres. .

1-v-0 versus 1-v-2 . . " .
The signal-to-noise ratio, using the 1-v-r arrangement,

‘ Dead spots,” loss of reaction or erratic operation,
poor .selectivity and attendent problems are likely to be
experienced ; in fact, I only eliminated, or should I say
reduced, the first two by careful and frequent adjustments
of the.aerial coupling coil and a 50 inmfd. variahle
condenser I tried in scries with the aerial. Yortunately,
the aerial in use is an ordinary inverted “ L > type, and
not designed or cut to resonate on any one particular
wave-band ; therefore, I did not have too much trouble.
Many ‘amateurs, thinking to improve matters, will ofterd
take the trouble to erect a tuned aerial system. This is
all right up to a point, but it must not be overiooked that
at resonance, or harmonics, the acrial will-impose a
heavy load on the detector circuit, a load often sufficient
to stop the circuit oscillating. Given reasonable aerial
and-earth systems, and provided care is taken in * hotting-
up 7’ the circuit, there seems:every justification for the
claim of thie o-v-1 school, that such a set can pull in the
DX transmissions. )

 Bringing in the other L.F. stage gave excessive volume,
and spoilt the signal-to-noise ratio. While admitting that
there are times when one wants just that-little extra
amplification, it seems that if two L.F. stages are to be
included, inter-valve swifching andjor some form of
volume control must be incorporated.

HIT+ 50000
+ 2/7,”'4, M-+
a <
( ! 5000 a
AR ; T riF
QOO0 mtd
)]
2
-~
§f/W Ot T~
B | iO/mH
te 1 v
mtd -
53000 GB~

ke
—
=

was quite gooqd, so the extra L.F, stage was brought into-

circuit just to note its effect. The signal strength was
increased beyond comiortable value, but the background
noise came up to a. greater extent than with the one
1..F., thus giving a worse signal-to-noise ratio.

Going to the other extreme, I then tried 1-v-o, i.e.,
just the H.F. and detector stages. Signal strength
dropped, noticeablv, of course, but the ratio—S to N—
was as good as one could wish, even if I 'did have to
concentrate a little more.on the actual listening. The
combination. was beautiful sto work ; reaction was as
smooth as velvet, and the signal seemed to “ stand out.’”
This is not really surprising when one remembers what
can - be done with a single detector valve in the hands of
an experienced cnthusiast, aiid when it i$ used in conjunc-
tion with a goad aerial.. The results almost convince one
that it- would be iorth while scrapping the L.F. stages
and concentrating on the perfecting of H.F. amplification
and the aerial. Whatever views are taken, it cannot be
denied that the-idea offers plenty of scope for winter

‘experiments. - Although it will appear to be a contradic-
tion, during the above test I would say that the best
results were obtained with the HLF. stage tuned.

0-v-1 and 0-v-2

The simple, well-tried o-v-1 arrangement gave quite
@ood results, but its defects were obvious when' rapid
comparison was made with the 1-v-o and 1-v-1 circuits.
The signal strength and signal-to-noise ratiowas, speaking
generally, satisfactory, but it soon became evident that
the loading of the aerial directly on the grid circuit
introduced some of those defects which can become the

bugbear of the amateur’s activities, 2

_than many amateurs think.

“The complete circuit of the Re constructed and used by 2CHW. I
proved that H.F. amplification is invalaafle, “that LoF. stages should il ;

and that L.F. stages should be used wisely.

Summing Up

From these simple tests one thing stands out most
prominently, namely, the real value of an H.F. stage,
whether it is tuned or untuned. Even 'if little or no
amplification is obtained Dbelow 40 metres the stage
serves the very uséful purpose of “ buffer ”” between the
aerial load and the detector grid circuit, thus reducing,
if not eliminating, “ deéad-spots,” unsatisfactory reaction
control, loss of sensitivity and poor selectivity. An
arrangement of the 1-v-1 type seems to be the best in
the “ straight * class of S.W. receiver.

A 1-v-o combination has possibilities well worth

considerable attention from those interested in DX’ing
at headphone strength.
. The o-v-1 circuit is best classified as a very good
line-up when in the hands of an experienced enthusiast
andhoperate'd in conjunction with {a good aerial and
earth,

More depends on the overall efficiency of the station or
installation—and this includes the skill of the operator-—
It is not unknown for a
really good Rx, in some cases a reliable commrercial
product, to be condemned by an owner as being far
below par, whereas, in actual fact, the fault quite
possibly is in the operator and/or the aerial and earth
system. - This brings forth the justified argument that
all S.W. enthusiasts should serve a thorough apprentice-
ship with Rx’s of the o-v-0 and o-v-1 types. With such
simple receivers, one has, of necessity, to acquire a
reasonably high degree of skill and touch; perfect
acrial and earth -arrangements and a knowledge about
local and atmospheric conditions with relation to the
reception of DX transmissions.
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Practical Hints

_An Accumulator Support
AFTER having :an accumulator
tipped over in my radio set I
have fitted the supporting  device
shown in the sketch. The materials
required are : .

. Two pieces of hard wood din.XZin,
thick. The height of the stand is
made to. suit - accumulator, and .
allowing' 1%in. for clearance at the
bottom. "

Two pieces of brass red iin. dia-
meter and 1in, long are soldered to
a strip brass frame, which fits the

pay halt-a.guinea.

name and

THAT DODGE OF YOURS!

Every Reader of ‘“PRACTICAL WIRE-
LESS » must have originated some little
dodge which would intevest other readers.
Why uot pass it on to us ? Wepay £1-10-0
for the.best himt submitied, and for every
other item published on .this page. we
Tarp that idea of yours
to account by sending it in to us.addressed
to the Editor, * PRACTICAL WIRELESS,”
George: Newnes, Ltd., Tower .House, Sonih-
‘smpton Street, Strand, W.C.2. t
address- ‘on every item,  Please
note that every notion sent in .mus{ bs
original. Mark envelopesi'* Practical Hints.”
DO NOT enclose Queries with your hints,

SPECIAL NOTICE

Al] hints must be accompanied by the
eoupon cut from page iil of coser.

A Radiogram Conversion

RECENTLY had an old washing

stand given to me for use as a
bench, but T hit upon the following
idea for converting it into a radio-
gram.

I removed the marble top and door,
and replaced the top with a piece of
3in. plywood. I next fitted a 3/16in.
plywcod panel where the door used to
be. 1 then took iy 4-valve com-
mercial mains veceiver chassis . and
loudspeaker out of their original
casing and fixed them to the inside
of the washing stand by means of
nuts and bolts, after which 1 teok my
clockwork motor and turntable, etc.,
and put then in the washstand, in the

Put- your

Loose #t
i slot

A useful dodge for preventing the spilling of an accumulator.

accuraulator like a carrier. Slots are cut in the top ends
of the frame to take the short rods, as indicated:—
A. A, Heap (Writtle)

Improvised Tinplate Chassis
T the present time there 15 a great shortage of
aluminium and gheet iron with which to make
chassis for wireless sets. I have found that a good
substitute -is° an upturned tinplate baking-tin, the
components being mounted on it, as shown in the
accompanying sketch. This forms an effective screen
for a work bench job, and will; of course, take solder
casily.—J. M. Firrn (Beckenham).

Method of
using an
upturned baking tin
as @ chassis for a
work-bench radis.

position shown, With a short piece

" of screened twin flex 1 .connected the pick-up to the

pick-up terminals, and,n f course, connected my mains and
A.E. leads to their appropriate terminals.

Cigarette Lighter
Cerene L

Liectric Lamp

Pywood . PU &

sicre panef for .S Partrtion Turntable
1Y H
Wy 1
R Receer \; l\
i §
4 .
O
@
5 : . 2=
75 Cigarette Lid open.

Y~ Lighter
How an old washing stand was converted ints a radiosram.

I found that the P.U. was a little in the dark, so
I connected a =21ov. 30w, 2zrmm. Striplite and
switch in position. ({See sketch.)

As a refinement, 1 fitted a novel electric
cigarette lighter, which can be used only
when the set is in operation.

I took a doublc-pole tapped filament
valve-holder to nse with one of the valvesin
the set, and connected it to a 5 amp. 2-pin
plug, and across the two pins T connected
a piece of nickel chrome clement wire 26
S.W.G., about 4in. long, and wound into
a’ small -coil. The lighter is placed on top
~of the radiogram, the flex connecting lead

" pdssing ‘through a hole in the left-hand
panel, as indicated in the sketch. —
W. Wirriams (Bristol).
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A Morse

The Construction and Operation of a
By D. McM

1

1 ) —

3%~ S

T

1

. there passes the type\nltel ribbon B, which ruas .

instrument, with

A front view of the completed
for operation,

HE morse recorder described below should be of
great use to all those who are learning the morse
code, whether singly ov in groups. It can- be

made almost entirely from- material found in the junk
box, ‘and the total cost should not be more than about
five shillings for the parts that have to be puxchw(d
A lathe is not necessary, and the- onl} toals needed are
those - found in the average amateur’s workshop. The
recorder has been tested at speeds up to abeut 30 w.p.m,,
but it is estimated .that specds of at least 100
w.p.m. can be recorded: sdiisfactorily.

The ‘recorder operates in tlie followi ing mannét,
The paper tape C-(Fig. 1) is pulled throuvh the
machine af a constant rate by aneans of an’ external .
tape puller ‘Between the tape and the striker:D .

between the type\\ntcr spools AA. Thcse .spools K
are driven by a motor F via the worm gear G b
and the bevel gears HH; svhich “are monntcd on
the shaft L and loczm,d _behind" the spools (the
gears are clearly shown in' "Fig. 2). The direction |
of travel of the ribbon is ch'mt'ed by moviiig ‘the
shaft L 11temlly and. so - en aging ‘one of other of
the .pairs ‘of bevel wheels!

The striker D' and' t1ig armature M - {Fig. 3) is
actuated by the eléctromagnet. J, which is’ energised -
by an alternating. . Gurrent (50 c.p.s.) keyed bya
suitable ‘relav, or ‘diréctly from-a telegraph key.
It was. found necessary’ to usé alternating current
in order to obtaina-clear impression en the tape.

Each’ of the bgbbins are wound with 8o.turns
of 28 SIWV.G.” amelle(l copper wire, the windings
being conmected . In - series - and energx:ed by a
transformer. giving "3 volts RS,

It was found th'lt when using D.C. to energise
the windings; the - proqxnre of the striking screw,
when making an unples&lr‘m wag sufficient. to stop
the ‘typewriter ribbon."
slow speeds or on long dashes, the imprint on the tape,
although Dblack at thc befrmnmv of a dash, speedily
became wealer unil.ii was dlmo~t invisible due to the

" fact’that no fresh ribbon was moving under the striker.
On -the other hand,

x\lth A.C. this efféct- does not
oceur since the striker is not in contact with the ribbon
throughouf a dash, thus allowing the ribbon to move.

tape in position ready

The'result of this was that at )

A clear impression results, however
long a dash is made.

Constructional Details

The construction of the instrument
should: be clear from the illustrations,
and the design can be modified to suit
the materials on hand. The base, the
electromagnets, and the armature
were taken from an- old moving-iron
loudspeaker, thé Dbobbins being re-
wound to suit the transformer used for
supplying the current. The typewriter
ribbon may be  obtained from any
stationers, and 'm extra spool should
be, asked fm at the same time. The
spoo‘> are attached to their shofts in
the followirig manner. Remove the
side of the spool and . solder a collar
on its inner face. A . locking screw
should be fitted to the collar. “The side
_is then replaced, the shaft pushed. throuah and the
locking screw tightened.

Drass gears were used, and the motor, F, was a low
voltage niotor of the ty pc used for dnvmd $mall model
bO’Its: any small motor would be suntab]e. There is
one point fo note, however, and-that is that the motor
should not run too fast, othmwlse a very short time wilt
elapse before the direction of travel of the rlbbon has to
be changed. As previously stated, the reversal is made

Fig, 3.~—Showing the magnet, armatéire und striker assembly in
position on the bedplate.

by moving the shaft L laterally, and it s

in .one, position or the other by mecans of a movable
‘collar held on the shaft by a grub screw. This screw is
loosened whenever it is desired to reverse the ribbon,
and. the other pair of bevel gears engaged. A small
lever could be ftted instead of the collar to move and
lock the shaft, and in many respects would be more
convenient. especially if the motor runs rather fast.

- -t
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> Recorder
 of ‘s Useful Unit for the Experimenter
McMULLAN

e y—

.

R - )

The springs N were taken from an
old ’phone jack, and .these were
soldered to the armature M. The rest
of .the instrument may' be constructed
from scrap -metal—aluminium was
actually used in the: model illustrated,
although brass would: do-equally well,
The whole unit is* held . together- by
means of the long screws' PP. The
end of the striking screw should. be filed
to a chisel point, but should not be too
sharpor-it will tear the ribbon.

Paper Tape -

The paper tape (#in. wide) may
be .obtained  from” Webb’s Radio, of
London. Both sides of the tape may
be used-and, if the sfriler is “attached
in such a 'way that it can be moved

“HH" and the worm drive are exposed in

across the tape, two or more impres- Fig. 2~The shaft *‘ L. bevel sears | i
sions may ‘be recorded on the same ‘ this view,

side of the tape. One reel will last a long time, When the student is operating alone, it is practically
especially if this procedure is adopted, impossible for him to check up on the length of the

The tape puller .was made from an old gramophone - dots and dashes and the pauses between letters, ete.,
motor by removing the turntable, and slipping a piece and words, with the result that he may develop a far
of rubber tubing over the spindle. A spring-loaded. from perfect style. A morse recorder, such as that
jockey wheel was also fitted, and the tape was threaded  described aboave, enables one to have a permanént
between it and the rubber-covered spindle. An electric  record—in “black and white—of the signal as it was
gramophone motor-would be best but a clockwork one keyed, thus allowing faults to be revealed and corrected.
will answer the purpose. P

The -instrument may be ’
used for checking the accu-
racy of one’s key work, and
for this it has the advantage
over the “wavy line™ re-
corder that it records actual
dots and dashes which are
more easily read.

Radic Transmission

For recording radio
transmissions, those stations
not employing . modulated
CAV. are Jfirst heterodvned
with a B.17.0. to- produce
an audible note. The ‘AR,
alternating current is then
rectificd and the resulting
D.C. nsed to cnergise. the
relay. ‘tThe relav was con-
structed {romn an old buzzer
and is satisfactory up to
speeds of about 30 w.p.m.
I have not yet had time to
construct -a rclay suitable
for higher speeds, dand the
present relay does not merit
description.

Morse Practice

When undertaking morse
practice, 1t is vitally import-
ant to acquire correct timing
and spacing, and even if i L. i
the test signals are being ff’é" . é“[fe‘zi‘;gc": ‘f‘h“;’u')f;‘,
received by another DETSON,  yp, "l vin: parts of  the
it is rot always easy to cor- mechanism.
rect faults in these directions.

" H (Betind Plate)

o i

- = | ) - - 1o 1 S -t
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Radio Lxammation Papers—I3

Another Set of Random Questions, wnfh Suitable Answers by THE EXPERIMENTERS

1,~—Tuning with A.V.C,
HEN tuning a receiver by aural methods, that is,

by llstenm‘f to the speaker output, it is custom'try

to tune for the maximum volume. When A.V.C,

is not provided, and sometimes when a measure of
AV.C. is avalhble this is
quite sound prwct}ce But

the filaments are treated would be * Sucl;ed oft 7 and

" the filament might even collapse.

The results vsould be, similar, but *‘ in Teverse ” if the
L.T. were switched off before the H. T., since the anode
voltage would rise whilc the filament current was quickly,

. falling to zero.

when a good measure of
AV.C. is obtained this
cannot give satisfactory
results because the sensi-
tivity of the controlled
stages (or more correctly,
the gain of these stages)
increases as the input to
the A.V.C. valve decreases.
Thus, when the rece.ver,
‘js slightly de-tudied the
gain ‘of the -controlled
valves rises, and in many
cases the output increases,
s0 that the volume of
reproduction *+ is  greater 3.
than when the set is ac-
curately on tune. Some-
times this changein output
is wvery pronounced,
which casc fairly accumte
tuning may be possible by

[N

State why.

w

reststance.

N

o8

the necessary resistor ?

QUESTIONS
1. Why is it extremely difficult fo tune accuraicly by
Z’L’ mmﬂ method a recetver fitted with amplifi ied
.C.2

- In the case of a baticry set operated from-an H.T.
eliminator it is important that the L.T. should be
« switched on before the H.T. and off after the H.T.

. Lxplain the principle of the Whealstose lw ‘dge,
and show how it is wsed in tka BHEASUYEMENt of,

. What wonld be the effect on veproduction 1,j fihe by-pass
condenser across the. bias resistor of
pentode became open-circuiled ?
What -do you understand by the

characteristic - curve of an S.G. valve ? .

. If if were requived fo operate a four-valve **
receiver front @ L.T. accwmulator how would you make

Detasls of a few gauges of Eureka yesisiance wire
are given in the following iable :
SHW.G.

8.~——The Wheatstone Bridge

The Wheatstone resis-
tance bridge consists of a
network . of - Tresistors
through which a current is
passed from a D.C. source
of supply. If the resistors
are ‘arranged as the sides
of a square as shown in
Fig. 1, and a galvanometer
connected between two
diagonally - opposite cor-
nets of ‘that square. a bat-
tery being connected be-
tween the other corners, it

an output

13 - " >
kink” in the is possible* to adjust the
Udyy ™ values of the resistors so
au-any that there is no curremat

flow .through the galvano-
meter. This is knewn as
balancing the bridge.

The condition NeCessary

13

choosing the point midway Current Capacity Ohns[Yard for balance is that -the po-
between the two “ peaks.” (amps.) 8 tential at -the two points
In general, however, this je 24 Y N i to whieh. the meter is con+
impracticable, possﬂ)ly be- 26 °3 2.6 . nected shall be the same.
cause onc “ peak” s 28 4.0 This means that the ratio
wore pronounced than the | 30 "2 5.7 between the values R1 and
other. : Rz, and R3 and Rx must

In such circumstances a
vlsual tumnv indicator_ is very desitable. Thxs operates

‘in step 7 with the A.V.C, voltage, and shows the proper
tuning point when the A.V.C. voltage-reaches its peak.
And that peak is reached when the tuning circuits are
accurately tuned to the required transinission, or to the
I.F. in the case of the L.F. stages of a supethet.

It may be argued that aural tuning can be used if one
listens for distortion instead of for maximum volume,
bearing in mind that side-band distortion occurs unless
the tuning is correct. In practice, hnwever, it is almost
impossible to use this method effectively. .

¢ —Fliminator Switching

The output veoltage of an
climinator varies with _the
current  load, being highest
when ~ the current is zero.
This is especially the case with
an A.C; eliminator which in-
corporates a rectifier. Thus, if
the H.T. were switched on
before the L.T. it would have
a much higher voltage than
that -at which it was rated.
In conscquence, tlic voltage
applied to the various smooth-
ing and Dby-pass condensers
woulid be excessive, and these

be the same Expressed
differently : Ri/R2 must equal R3/Rx, in Fig. 1.
1t can be seen that if Rx is the resistor whose resistance
it is required to-find, the bridge could be balanced by
variation of R3.
In practice, a simpler method of balancing.is used. A

“lehgth of resistance wire (generally one metre long and

mounted on a metre vule) is used fo replace R1 and Rz,
and a fixed resistor of the same order as thie resistor to be
measured, is used in place of R3. The practical connec-
tions. then become as shown on the right in Fig. 1. It
will be seen that although the various parts are shown in

Res/stance Wire .

>
*
Bty N e

cotnponents may be damaged. X - .
Further, whemthe L.T. was

switched on the anode volt- i ll "

age ‘would be excessive for a I .- | i

fraclion of a second during’ 12 i

the time the filaments were ] Baz‘ter 1’4

heating up. As a result, the
rare-earth oxide with which

Fig. 1.—The Wheatstone resistance Lridge shown .in theoretical form (lefi) «nd in i

practica’
form vight).
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different physical positions, the circuit is exactly the
same as before.

There is a slider which moves over the length of
resistance wire, and this is moved from end to end
until. the bridge is balanced; that is, until the centre-
reading galvanometer shows a. zero reading. As the
resistance wire has a uniform resistance per centimetre
over its whole length, the two distances from the ends
of the wire to the slider can be used in place of the exact
resistance (in ohms) of the. two parts of the wire. - We
can then write our equation: Ir/lz=R/Rx. Since we
know the two lengths and also the value of R, we can

find the value of the unknown resistance Rx. This
is simplified by rewriting our equation as: Rx= lli]o
For example, if 1t were 75 cm. and lz2 25 cm., while

R had a value of 5 ohms, the value of Rx would be
15 ohms.

4,—Open-circuited Condenser

In the first place it would probably be found that -

there would be a certain’ amount of mains hum, due to
an A.C. potential developmg across - the resistor.. This
would not always Dbe in evidence, however, cspecially
if the resistor were of low value.

is built up between the anode and screening grid, and
this resists the return of the-electrons to the screen.
Once the anode voltage becomies equal to the screen
voltage, the-anode can “ hold ” all the electrons which
-strike it.

To avoid the effects of the “ kink > it is necessary to
use an anode voltage at 1east 50 per cent. higher than the
screen voltage.

8.—Limiting Revxstor

Since ‘f all-dry ”’ valves work at a ﬁlament voltage
of 1.4, it is necessary to use a dropping resistor to
bring down the voltage of the 2-volt accumulator from
2.0 to 1.4; thus it is necessary to drop .6 volt. Before
we can find the value of a resistance suitable for this
we_ must know -the total L.T. gurrent taken by.the
receiver.

The average modern four-valve battery receiver has
a frequencv-changer followed by a scréen pentode,
double-diode-triode. and. then by a pentode  output
valve, The first three of these will each have an L.T.
consumptlon of .05 amp.,
take .1 amp.
25 amp.

while the output valve will
Thus, the total - -consumption will be

But there would be a reduction
in output wvolume due to the

L

Z.

introduction of a form of negative
feed-back. -
This negative feed-back would

SG Woltage

- R 4

occur due to the automatic bias
across: - the resmtor aqtlng in

‘“ opposition ” to the bias. ap-
plied-to the grid by the-audio-

36*\/ Z
/

frequency mput. In fhis case,
the automatic bias would be

varying at audio frequency due
to the. absence of the by-pass

/" f“’w—-\

condenser.

Suppose .the grid were going
more nevatlve at any 1nst'111t
under the effect of the audio volt-

Anode Currenf (m/])
WwAhAOON OO c\)

h 3

agé. This would have the effect
of reducing the anode -current.
But as the “anode current fell, so

Ny

’a

-~

would the current through "the
bias resistor. That would mean

-
s il

e +

that the voltage across that re-
sistor—which is used as auto-
* matic bias —would also fall. In
other words, the grid would tend
to becomie more positive in re-
spect of the cathode. . This would
be equivalent to reducing the amplitude of the A.F.
on the grid, so bringing about ‘the reduction in volume.-

(0

5.—8.6. Characteristic Curve

A representative anode voltage- anode current charac-
teristic curve for a screen-grid- Valve is shown by a’ full
- line in Fig. 2, where a corresponding curve for a triode
valve, is indicated by a broken line. In the case of the
curve for the: S.G. valve, it will be seen that, as the
anode voltage begins to rise from zero,. the "anode current
also rises. But after the voltage has reached about 15

(the exact voltage varies with different valves and

different operating conditions) the current starts to
‘" fall in spite of the continued rise in anode voltage.
After’ the voltage has reached .about 30, the current
again starts to rise, and continues to do so up to the
maximum anode VOIta“e.

The irregularity in the shape of the curve is described
as the “kink,” for obyious reasons. The cause of the
“Kink ™ is the release of. secondary electrons by the
anode to the screen grid. This is .due to the fact that
the primary electrons are accelerated by the screening
grid, strike the anode with-such velocity that they
cause other electrons to ‘be. hknocked. off ; these are
attracted to the screen, whu:h bhas a hlgher positive
potential. - As the anode ‘voltage is increased slightly
above a certain critical ﬁgure, a ne“atlve space charge

- voltage by the current.

10 .20 304O 50 60 70 SOQO/OO/’OIZO

Anode loltage

Fig. 2—The anode current-anode veltage characteristic curve for an S.G. valve i
shown by the full line.

The broken line shows a corresponding curve for a triode.

It is an easy matter to find the value of resistor
required to drop .6 volt at .25 amp. by dividing the
Thus the value (R) of our
resistor should be .6/.25, which works out very slightly
over 2 ohms. In practice, it would be quite sufficiently
accurate to use a value of 2 ohms.

Any of the gauges of Eureka resistance wire shown in

the table could be used, but since the 3o0-gauge wire is
rated at only .2 amp. it would probablv warm up in
use. As changes in temperature affect the resistance,
it is therefore better to use wire of one of the other
gauges; we could usé whichever was more readily
obtamable Thus, we could use # yd. of 28- dauge wire,
or 27in. of 26-gauge, or 4oin. of 24-gauge.
* The resistor could most conveniently be made by
winding the wire on a strip of paxolin. As the wire
would probably be bare, the turns would havg to be
slightly spaced, either by making “nicks™ in the
edges of the paxolin with a file, or by winding the wu‘e
with a length of string running alongqlfie it.

'ARE YOU ON «PIECE » ‘WORK
and Making a * Pile ' ?

Every piece of waste paper helps to make the huge quannty
which the country still requires. Do your bit and find
those: bits and pieces of paper.
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YES! BE PREPARED

Times are difficult, but that
is no reason why you should
not be looking confidently
forward to the future. Your
future will be what you make
it. Use. your spare time to
increase your earning power,
then war or no war your

future will -
be secure. M
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EARNING POWER 1S A SOUND INVESTMENT
B0 ANY OF THESE SUBJECTS INTEREST YOU ?

Things (o come

Accountaney Examina-~
tions

Adyertising and  Sales
Management .

Agriculture

A.tM.I. Fire E. Examina-

Applied Mechanles

Army Certificales

Auctioneers aud Estate
Agents

Ayiation Eng‘lneelmg

Aviation Wireless

Banking

-Blue Prints

Botlers

Book-keeping, ‘Account-
ancy _and Modern Busi-
ness Methods

B.Sc. (Eng.)

Building. Architecture and
Clerk of Works

RBuilders' ‘Quantitie:

Cambridge Senior School
Certificate

Civil Engineering

Civil Service

Al Commerehl Sth ects

Commercial Arvt
Common Irelim, E.J. ]" B.
Conerete and Structural
Engineering
Draughtsmanship. All
Branches
]‘n"meering. All branches,
subjeets and examina-
tigns
General Education
G.P.0. Eng. Dept.
Heating md Venmatmﬂ
Industrial Chemistry
b Institute of Housing
| Insurance
Journalismn
Languages
Mathematics
Matricilation

Metallurgy

Mining, All subjects

Mining. . Electrical Engin-
cerin

Motor Engineering

Motor Trade

Municipal and County
Eunzineers

Naval Avchitecture

ng
Pattern Afaking
Play Writing
Police, Special Course
Preceptors, College of
Press Tool Work

Production Engineering

ns and
Machinery
Radio Communication
Radio Service Engineering
R.AF. Specvial Courses
Road ’\I.ﬂun, and Main-
lenance
Salesmanship, I, S M. A
Sanitation
School Attendance Oﬂicer
Secretarial Exams.
Sheet Metal YWork
Shipbuilding
Shor'thand (Pitman’s)
Short-story Writing
Short-wave Radic
Speaking in Public
Structural ngineering
Surveying
Teachers- of Wandicrafts
Telephony and Telegraphy
Television
Transport Inst. Exams,
\ri‘e\\ox 5, (raugers, Imspec-

Pumping

Weights and 3Measures
lnspeotor

Welding

\V:rclne; Telegraphy and
Telephony

Works Managers

If you do noi see your own requirements abeve, write to us on
any subject, Full particulurg free! .

IF YOU ATTEND TO THIS NOW IT MAY MAKE A
WONDERFUL DIFFERENCE TO YOUR FUTURE

COUPGOCHN

- CUT THIS OUT |

To DEPT. 104, THE BENNETT COLLEGE,

LTD., SHEFFIELD.

Please send me (free of charge)

Particulars of . ...... i chini i enennen s (Cross out line
Your private adv } which does
BDOUL. css gt i i et s s s na not apply.)
GO0 D Oy IR AT U o SR ceeneeen
PLEASE WRITE IN BLOCK LETTERS
Name...... afeeTsl0isio el o e 2TaTe oY) SRS ¢ HTACTE T o[ TeRe v o o]0 cetenanne

AQdress cosieesrnosnnosnisosens

B R E R R TR T

- TRADE

N 1939 we were
able to claim - to
be the largest U.K.
suppliers of fixed

condenser replace-

The

Home of Coendensers

ments, with uneqgualled - range
and variety of products.

In nineteen .... when radio and
other electrical services return to
their right use for the benefit of
mankind and when the pace of
technical improvement will be
greatly accelerated, we shall be
immediately ready to resume our
cordial co-operation with the dis-
tributing trade in meeting the
great public demand.

, ARK

Established 1501

Advt. of A. H. HUNT, LTD.,

LONEON, S.W.18
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MAN,

thoroughly, completely, practically.
diploma, he will KNOW radio.

radio service work.

Dept. €4,

Elementary Radio

FOR THE
% RADIO SERVICE

AND OWNER

The man who enrels for an 1.C.S. Radio Course fearns radio
When he earns his
We are not content merely
to teach the principles of radio, we want to show our
students how to apply that training in practical, every-day,
We train them to be successful !

Iinternational Buitdings,
Kingsway, London,

Complete Radio Engineering
RYJio Service Engineers
Television
If you wish to pass a Radio examination, indicate it below.
British Institute of Radio Engineérs
P.M.G. Certificate for Wireless .Cperators
Provisional Certificate in Radio Telephony anrd
Telegraphy Yor Aircraft
City and Guijds Telecommunications
Wireless Operator, RA.F.
Wireless Mechanic, R.A.F.

NRME. . iirierreretnieniiiieseiesraserstsrrensvsnnesns AL

AAress. .cvevservunsreesecsssrsersorenssserssessssnssanses

DEALER

w.C.2.
Please explain fully about your instruction in the subject
marked ’

{Use penny stamp.on unsesled envelope.}m

valveholders-are preferred by
radic engineers because of
their

Strength,  Efficiency,

Uniform Conitact and excep-
tiona! Insulation

W4 All standard British and American

types are available.

Joining B A E 9
the s ] aw
ARMY — NAVY — MERCANTILE.

MARINE OR TAKIXG UP WORK OF
NATIONAL IMPORTANCE

in which a thorough knowledge of the

Morse ‘Code is essential for becoming a

skilled W/T operator ?
the proved Candler method of

MORSE CODE TRAINING

There are courses for beginners-and operat?rs.
A Candler-trained operator now serving
in-the R.AF. sa;
and the company for the great start which
1 obtained through taking your Junior Code
Course, - The cxperience which I gained
from that. has kept me ' miles in front
of otheys who relied on obsolete means of
lparning code.'—F. W. M, .
Fill in the Couponang learn more about this
highly efficient Candier method of Code
trainipg in your own home
JUNIOR
inners. 1t teaches all the necessary code
fundamentals scientifically.
ADYANCED and High-Speed Tele-
graphing Course for operators who want to
increase their w.p.n. speed and .imeprove
their technique. e
TLELEGRAPII  Touch - Typewriting
Course for W/T operators who wish to use
a typewriter {or recording.messages,
Courses supplied on g;'ash or Monthly Payment
EYims.

COUPON™ T T

{ Please send me a Free Copy of Candler I
“* Book of Faes.”

| 2pparss

P I s e

....... R R )

Post Coupon in 1d. ealed envelope (o
CANDLER SYSTEM CO. (5.1L.0.).

91, Kingsway, London, W.CZ.

Candlor Suetrra Co., Depver. Colorado, U84,

242

P ———

Then investigate

¥S o
I.should like to thank both yourseif -

me. s
Scientific- Code Course for be-

[pEERE R ———

TYPE LF/C

Simple, robust

and  sensitive.

in  any
position.

Ask for leaflet
98 PEW.

LONDEX
LTD.

Anerley \"Vorks, 207, Aneriey Road,
London, 8.E.20. "Phone : SYD 6258'9-

BOOKSELLERS TO THE WORLD

*FOYLES

I FOR BOOKS ON WIRELESS
AND EVERY OTHER SUBJECT

119-125, CHARING CROSS ROAD,
LONDON, W.C.2.
Otea 9 a.m.—~=5 p.m. including Saturday
Tel.: Gerrard 5660 (16 lines)

- Makes 30

100 to 750 volrs,
everywhere by Electricians,
Wiremen, etc. . From Wholesalers
3 .or direct. Send for leaflet “A,24A"'
RUNBAKEN MANCHESTER - - |

impaortznt tests,

A.C. or D.C.- Used-

1 NAME «oorvvoreseerr S ceoerrerasiorans i
| ADDRESS......... e ! I

ARE YOU
MINUS

MATHS
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of figures before the doumal point in the divisor, unless
the qnotlent appears .to the left of the original posmon
of the cursor, in which case the number so determined
is tncreased by
’\Iultxphcatl,on or division on the slide rule should
dlwdys be' accompanied “by -mental addition and sub-
traction, so“that the position' of the decimal’ point in
the result is known even before the figures ,are read
from the scale,r This applies p'xrt1cular1y when a
calculation involves a number of such steps, as, for
example, in evaluating
16 1><25 3X0.063
7 X 3. 3 X0.179
It may be noted that in the case of a decimal the
eqmvalent to the ‘‘ number of ﬁgure: before the decimal

point™’ is minus the number of 0’s between the decimal
point and the first figure. For example 0.0031 is classed
as — 2.

In dealing with logarithms, the ‘‘ characteristic’’ is
t Jess than the number of figures before the decimal
point. When using the slide rule, this fact is lest
forgotten as it may lead to some mental confusion.

. Accuracy of Slide Rule

The slide rule is obviously an instrument of limited
accuracy, whereas ‘the- corresponding arithmetical
‘processes may, if desived; be- carried out with perfect
accuracy. What must be remembered however, is that
for. many - engineering . calculations - the slide rule is
~accurate enouvh In other w ords, the figures upon which
the calculation is based offen include unavoidable errors,
probably much greater than those introduced by the
slidé rule, and so its defects are unimportant.

Modification of Formulee

It sometimes happens that modification of a formuld
will make it possible:for the slide rule to evaluate it in
some particular case with much higher accuracy than
could be done at first.

“Thus,

division by slide rule gives 1.256, but the‘last ﬁ“ure 6 is

17.31 3

if it be required to evaluate direct

uncertain, and 1night- be read as 5 or 7. :Higher accuracy,

with little extra ‘time, ‘can be.achieved by writing
17.313__I3. 792+I7«3I3—I3 792 _ paines 3.521 -
13,792 13.792 . 13.792
=1-0.2555=1.2555 and this is correct to +0,0002.
The principle involved here is to subtract unity from
the given quantity, and then to use the slide rule to
evaluate the femaining fraction.

Similarly, the slide rule is used in the ordinary way
55.314 __
18.052
tain. This result is equal to about 3, and in order to attain
‘a more accurate result - the given quantity is therefore

reduced by 3, thus,

55.314 _3 X% 18.052-55.314 —3 X 18.052

to show that-22"=-%==3.065, but the last ﬁgure is uncer~

18.052 18.052
.. 535-314—54.156 _ 1.158 sl i
3455 pse =3+ 1q o5z ==3,0641 and this s
correct to -4 0.0002.
Again 54 3~3 92 and, as thigis a little less than 4,

the difference between the original quantity. and 4. is
determined thus :

11.413 - 4% 2. 912+xr 413—4X2.912

2.912 - 2912, -
., 11.413—-11.648 ' 0235 Bt
=4+ 2912 § 2 912 - 0807 =3 9193

and this is correct to +4-0.0002. -

~These methods, it will be noted .include first a qumk
determination of the result-by strmghtfmward slide rule
working. and then a more accuratc determination by a
different method. The total time occupied is less than
would be required for long division, and, in addition to
this, the two-way method Affords the va]uable safeguard

of an mdependent check, so that an accidental error i3
fairly sure to be, uoticed.

The same principle of using the slide rule to caleulate
the difference DLetween the deaxred quantlty and- ¢
slightly differesit quantity that can be determined qmckly
and accurately may be used in other cased.” For example,
it may be desired to evaluate the expression

N s ]_ ) —zcin a case wheré b is:small compared with a.

To adapt thls cxpression to accurate slide rule calculation
in such- circumstances it is tmnsformed thus

V(a»iT) =uf (;- é)’:(1+(§)2) -

By use of the binomial theorem, this last quanuty is
expres;ed in a series of terms thué:

vt () + EREE0) - e

If i is much less than unity, ‘successive terms in this

series become rapidly smaller, and only the first one or
two need be considered. = If,for example, a=14.72 and
b=12.31, the original expression is
1472 1472 _ 1472 E
4/ (14.72%+2.31%) ~ 222.35. 14.9 afa
but there is some doubt about this, because the 14:9%
might be 14.90 or 14.92.
Us‘nv the modlhed form of the e\presswn its value is

(2.312 , (=3 (=3/2) (2.31)*

1 A

1+(—hH 1472 =n =5 veeers CECs
== 1 —0 0123-1—0 000227 cveeuneen ete. 9

~09879

Thig is" correct. to +o0.0001 for the terms con51dered

and it is clear from the rapid reduction in passing from
the! first. to the third that all others will bé negligible.
- Application of the ‘binomial theoremn succeeds here,
beécause it is used for the expansion 'Uf an expression of
the form (1+x)n where % is much smaller than unity.
This means, that succeeding terms diminish rapidly, so
that all beyond the first Tew are ‘negligible. If this were
not.the case the methed would be useless, as the whole
expansion involves an infinite number of terms.

For convenience of reference the expansion of
(1--2)0 is given here in general terms. It may be noted
that the more general form (a4 x)®is equal toan[ 1+ (x/a)]",
so that if ./ is small the theorem can still be usefully-
employed in this way:

Dx®, 1(n—1) (n—2)

n(n—
1-4+-x)2=1-+nx 34 et
G-t KT Txaxy 1

Succeeding terms are easily. added. The power of #
in any term is I more than.that of the preceding term.
The numecrator of the coefficient includes all the terms-
of-the preceding coefficient and an extra one that is 1 less

- than its predecessor. The dénominator of the coefficient

mcludes all the terms of the precedm‘r ‘coefficient and an
extra one that is 1 more than its predecessor.

Some common occurring examples of this application
of the binomial theorem are given below for convenient
reference ;

;HI_x = I—x—'—x2'—x3—l—x4—,"etc;
- x3
V'(“L”) 4 2 f Es X, et
3 Sx2 S i 5
V(1+x) + +128x -y el

(1+~c)~ = I-{—zx-l-x2 (complete)
1.

T = 12x13x2— 4x3+5x4—— ‘etc,
22— 3% ;3% x 3t
(x4-2) i 2 + 8 16 128 7 .

" 2 3 4
B +x)%/f:1._3_:+£5ﬁ ~.35%° .;_S_Ii;‘ —, ete.

8
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- Small Differences

The caleulation of a quantity by means of a formula
that expresses it as a relatively sinall difference between
two large quantities tends to be inaccurate and.for that
reasott an endeavour should always be made to modify
the formula in such a way as ‘to minimise this defect.

For example, suppose that a quautity ¢ is the diffcrence
between the square of two quantitics  and e, that is

. ¢ = gt—e? '
Now in a particular case let d=12.31 and ¢=11.6g:
By, slide rule 12.31%=151.610.2 ;

11.692=136.62.0.2

Subtracting,- .
¢=(151.640.2) —(136.6 —0.2)=15.4
or ¢=(I151.6—0,2) —(136.6+0.2) =14.6
These results represent the limiting values of ¢ cor-
responding to the uncertainty of - 0.2 in the slide rule
reading. .
Higher accuracy can, however, be achicved by using
the modified forinula
c=d*=¢?= (d—e) (d+6€).
¢=(12.31 —11.69) (12.31-}+11.69)
=0.62 X 24.00 .
=14.88 £0.02.

In this case

z = &= . ;3
(tere) [ A F i i |L "llql. :
. i
Multiply bye ) & p— 31 b 11 ° i P
(right) c T o o o O A A M roin i £ W I NN i B o o
N, B i O O 1 Y {71 ;. i
Multiply (o 2 4 4 & k3] | ] U
2X2x2 1 - :(2 ‘{ 6' 5 = == o7 s ,
TaDIVIde Ser-lett index to20n D and below | 234,read 2468 SetCursor to2onC Leftindex to Cursor
reverss the above ) . A ) abelow2onC read8
i = 0 0 = atrightend of D
Combined X8+ | - A E =3 I 1
T o i | ] i ]
eg L Yy LY {
2xX4x6 | 32 4 { 4
sxe D S e i e B e S Sl TET
{378 3 ¥ '
& o n
- . Set3onCto2onl Set Cursor»rotxon.(.‘,iew)
b set2onC toCurser
Percentage . ___ ' '
- eg. ag 318 {
4 l i .

Goodscost 8318 |
Sold for £360
Find of° on cost g

- 42
= 31g¥100
ind : At2on8 read
To f/nd Cube on A
Squares };1, ,
Ser valie on Dand s & 7 v 0 ToCube Z
25 square /s read =3 S S A M number
sboved o BH LW
To find e - Ser index of C,
Sguare root it ] r02‘anD:
reverse the above
CC=6-28 — Dra onA  Circ95 (tert)
] / "N 70tind CC o
P s s I3 - 5 s 5 5 o\
W 9 cylinder
3 Il 1
c F E ) 30 60 70 80 m\o'o(,_ighr)
e . 7o t1ng Circ.8
!

Areaotacircle

on B resd CCon A

" die b
Set C'on slide C to dison D eoverlength Ser/TlonBrodiw.onA Reac

Circ over right index on A

E Read - 2588 on A Angle Son T
Jo tind the o ; 20 R 3} ) 5 To find the
Sine of anangle i = L = fangent
| s e ot an angle
¥ I R (1T I T y
dngle 560 S — ,! i 0 R oL L DL [ ogarithms
. © T (see rext)

Trigonometrical scales

Read the Sine off onAaver the angleon S,

WRead 15840n0
Read off on D, the Tangent of the angle onT,

Examples in Slide-rule Calculations.
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By this method, slide rule working is reduced to a
simple multlphcatlon and the unavoidable error in
reading is confined to ‘the final result. It is -only one-
twentieth of the possible error by the obvious method.

Similarly such expressions as (d3 ~ &%), (d*' - ¢4) and
s0 on, may be transformed to give higher "accuracy in
slide-rule computation, and for convenience, a number of
the inore commonly occurring cases are tabulated
below

—b2=(a—b) (a+b)
b3—(a—~b) (a2+ab~rb°)
=(a—b) (a-+b) (a®+
b"—(a —b) lat+b(a+t-b) (a?—ng)]

Trigonometrical Quantities

The slide rule is not always used as freely as it might
be for, evaluating trigonometrical functions of angles.
This #s largely the result of lack of practice, but once that
has been ovetcome, and confidence attained, the slide
rule within its limits of accuracy is mwuch quicker and
easier to usc than are trigonometrical tables.

It has some limitations, but they can-be overcome
without much trouble. For e\ample it dous not show
the tangent of any angle less th"tn 5° 43 , but it does
show the sines of angles down to.o° 34/, and for angles
between that and. 5° 43° the tangent 'may, for most
purposes, be regarded as equal to the sine.

More accurately, for angles less than 5° 437

tan A=sin A+ mg

For example, the slide rule shows that sin 4° = 0.0695
and therefore, using the formula given above,

tan A = 0.0695 +<&%‘9_5)f

=0.0695-0.00006 =0.06956.

It "will be- realised, howev ex, that the last figure in
0.0695 (read as the sme of 4 °)-cannot be Uumranteed so
that this correction‘is ‘a ﬁne one

For all angles less than o° 334" the sine and tangeat
may be taken as equal to the humber of minutes divided
by 3440. . y

Another range in which the slide rule fails to give
accurate direct readings is for cosines of small angles.
This defect is overcome by making usc of the trwono-
meétrical transforma’uon

cos A =1—2 sin? ‘:‘

This is true for all values of 4. -For the case 4 =
the relation becomes
cos 10° =1—2 sm25 =1 —2x (0.087)%
=] —0.01514
=0.98486.

Again, it may be desired to determine.the secant of a
small angle. At first sight this appears. to be deter-
minable bv taking the reciprocal of theé. cosine, calculated
as above. It will be realised, however; that the degree of
accuracy in the value of the 's cant obtdined in this way
would be mruch lm\cr than that of the cosine. In the
particular case of ro° the cosine is 0.98486 (correct to
fourth figure), but it is impossible to-sct the slide rule
to anything finer than 0.985 for this’ purpose and the
secant is then 1.015 - 0.001.

Az alternative is to make use of the transformation

Sec. A = 4/( I—l—zangA)

. ‘tm;A ran’ A+, ete.
For A = 10°
Sec. 10° =1 1@210° milLo , et

_ +(9-_IZ_632_(_°%Q+, ete.

=1-}0.01552—0.00012F> etc,
=1.0I540
and this may be accepted as correct to the fourth figure
after the. decimal point.

“badly,

These random examples of application of elementary
mathematics to incrcasc the utility of the slide-rule are

_not by any means exhaustive, but familiarity with them

will often be found useful and will also suggest how
simila . methods may be developed to deal with other
forms of slide rule calculation.

USEFUL SLIDE-RULE GAUGE POINTS

Set to
Ruown Value on Slide Required Valueton Rule On
Slz'de Rule
Squnare inches .. .1Square centimetres 311 200
Square feet «e . ..[Square metres . 140 13
Square mileg L bqudre kxlometlos 112 290
Acres .. .. [Hectares C 42 17
Cubicinches . . .{Cubic, centimetres 3671 590
1 Cubic feet .. . ..|Cubic métres .. ..| 106 3
Square, side ..ISquare, diagonal 70 99
Inches - .. [Ceutimetres .. .. 50 127
Inches, cights .. .. /Millimetres .. .. 40 127
Feet .. ol ..Metres .. 0 292 89
Yards .. o, ..[Metres - .. 35 32
Miles ..|Kilometres .. 87 140
Circle, diameter .|Circle, circumierence . .| 225 710
Llrcle, diameter .« .|Circle, side of inseribed
square, 99 70.
Circle, diameter .iCircle, side of equal
square 79 70
Circle, diameter .{Circle, side of equal
z . equilateral triangle . 72 97
Circle, circumference ..[Circle, side of imeribed
square 40 9
Circle, area . .nserlbed, xquare arc‘t 300 191
Pounds per square inc i Atmospheres o .. 485 33
Pounds per square inch [Waler, head, feet 13 30
Pounds per square ingh |Water, head, metres .. 33 25
Pounds per square inch Imhes mercury gauge 25 51
Inches, water gauge [Pounds per square inch | 360 13
Inches, water zauge ..|[nches, mercury gauge 14 1
Inches, mercury .|Atimospheres 30 1
Atmospheres .. .iKilos per square centi-
metre . ..l 89 02
British thermal unit .. /Calories 1 ‘. . .o} 250 63
British thermal umit - L.
per pound . .|Calories per kilogramme 9 3
Foot Pounds J hxlogrammetles 340 47
Horse-power ..IForee de chéval 2 73
Pounds per I{.P. .{Kilos per c¢heval ..1 300 134
Horse-power per hout  [Kilowatts (B.T.U.) ..! 134 | 100
Watts .. . .{Horse-power . 51,0067
Pounds per ~xquare Ioot Kilos per square mctle 87 425
Pounds per lincal foot [Kilos per lineal metre 41 61
Pounds per lineal mile |[Kilos per kilometre 71 20
Pounds per cubic foot {Kilos per cubic metre 39 625
Cubic Teet of water .|Weight in pounds 17 1 1060
Cubic feet of water Gallons (imperial) 17 106
Gallons of water . |Weight, kilos 108 490
Pounds of water (n‘esh) Pounds of water (eea) 38 39
Feet per second .{Metres per minute 7 128
Teet per second .JMiles per hour .. 22 15
Feet per minute .|Miles per hour ... 264 3
Yards per migute .|3iles per hour 88 3
Miles per hour . . .{Metres per mmute 12 322
Knots (nouts) per hour Metres per hour’ 33 38
Pounds per square inch [Kilogrammes per <qmre
centimetre .. ..{ 128 9
Cubic feet o ..|Litres o 3 85
Cuble yards . .|Cubic metres .. 51 39
Gallons .. . ..|U.B. Gallons ., , | 5 [
Bushels o .[Cubie¢ metres ., ..1 110 +
Ounces (xvouﬂup()h) (G rammnes 00 67 | 1900
Ounces (Avoirdupois) . |Kilogrammes .. 670 18
Pounds (Avoirdupois). .|Kilogrammes .. 280 127
Hundred w exghtﬂs . [Kilogrammes 5 254
Tons . ..IFonnes .. 621 .63
It is wise to purchase a good quality slide-rule with

clear calibratious,

accurate reading almost impossible.
For pocket use the circular watch-type of slide-rule is

handy and quite accurate.

Some of the cheaper models warp
making movement ‘of the slide difficult, and

The Halden Calulex and the

Fowlet circular slide-rules are good examples of this'type.
For " those whose eyr’swht does not permit them
magnifying

easily to distinguish

L, cursors are av :ulablo, such ¢

‘the ‘scale markings,
as the GouldmO'

(Fo be continued.)
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Battery-operated Amplifiers

“Voltage” and “Power” Amplifiers.
Push-puli and Parallel Outputs Compared.

N

REAT intcrest’ is being shown in circuits for

low-power batteryv-operated amiplifiers, and, as

blueprints are mnot available, we are giving

the details of those arrangements which we feel will
have the widest appeal.

L.FTrars.

nput

]

D E or L.7T-
on set

Fig. 1.—A suitable civeuit for a power or super-power valve.

The stipulation ““low-power ” is made because we
do not recommend to our readers the use of circuits
having an output which would bring them within the
medimm-power class, when "

Single and Two-valve. Units,
By THE TECHNICAL STAFF

latter—and produce a great increase in power in their
anode circuits, On the other hand, if it was desired
to awplity, say, thc output of a microphone ‘or pick-
up before feeding it into an existing amplifier, one would
be eoncerned with sccuring yiaxinmun amplification .of
the signal, i.e., the input voltage, therefore, a * voltage ™
amplifier would Le required. The difference between
these two_forms of amplifier js, a power amplifier is
solely concerned with delivering a large amount of
power—high wattage, while a voltage amplifier luas, as
its chiéf purpose, the Aigh magnification of is input signal,
without being concerned about power. Such stages
make use of valves having a high magnification factor
(high ), which by virtue of their characteristics cannot
accept a large input (grid-swing), neither can they supply
any great power from their anode circuit, Power ~
amplifiers, on the other hand, can accepl a large inpuf,
ie., that passed on by the preceding voltage amplifiers,
but their actual voltage amplification is low. For
example, the ralio of the input veltage to the output
voltage might be less than 3 : 1. If, however, their
power amplification is considered—the ratio of the power
supplied to the grid to power output—the figure will
be found to be high, as the type of valve used in a power
output stage requires a very low pouwer input to produce
a large amount of power in its output.

such eircuits have to depend Circuits

on normal dry H.T. batteries Figs. 1 and 2 show power
for iigh tension. It is not (! amplifiers cruployving super-
an cconomical proposition— 4 power and pentode valves,
csl)ccit,ﬂl__f]at ;hc prctsteut tlim(l: L~ Trans. i LS. respectively ; the lqtt_ltCI't}\’ill
—io think of 2 watt and 2% give a greater magnification,
watt outputs. For normal A E but, generally speaking, will
domestic uze, and ‘this in- Y 3 A7+ not handle as large an input
clu‘dcst pick-up [;\'urk, such §~ S ?f i sfuper—lt)lo\\'cr valve, 1f,
ouiputs are really unncces- o) T~ herefore, “the receiver pre-
Sary;  nuuy  constructors (e ceding this amplifving stage
talk about watts in the out- =5 consists of a single valve, it
Fut fstago’ asl if Ulgf \Y:smf woutldlbc atd\isab‘lc to us.tc1 a
free for the asking, Much of i -_ peatode o sccure 1
this is duc to thejrinability % _ ) L greater agnification, | A
to judge au output of, say, 1. o EorlT Ga+ simple tone corrector is con-
watt, and their lack of under- on set ' nected across the LS. ter-
standing of the power actu- o/ 7+ minals in Iig. 2; this is
“ally ‘required for load repro- necessary  to correct. the

duction it a normal room.

We do not propesc to dis-
cuss the claims of the super- b
quality enthusiasts; the wajority of inquirers scem
more concerned with satisfactory reproduction and
cconomical upkeep.

recommended. R shoul.

Single Valvers
When it is required to increase: the output from a

one-’or . two-valve receiver, it is often sufficient to pass .

the signal through an additional L.I°. stage. * In [act,
if two.valves are already in usec, it is not adwvisable to
attempt to add, say, another two stages when utilising
battery-operated valves. The reason for this is that the
output valve is likely to be overloaddéd, and the possi-
bility of introducing L.F. instability unless
thorough dccoupling arrangements arc incorporated.
The latter is, however, limited in its applications by
the normally low H.T. voltage available from batteries.

Assumiing thic extra stage is wauted to follow on an
exwsting receiver,” then & ““ power™ amplifier will be
required ; " this necessitates the use of a super-power
valve or an output pentode, as these can handle a
reasonably large’ input—the former better than the

Fig. 2—If a higher sgain. is requived, the pentode circuit is
be increased to 20,000 ohms if made
variahle. )

very

slightly rising characteristic,
as regards tonal response, of
the pentode.  The resistance
"R can be fixed or ‘variable, the lattei allowing the ré-
spouse to be controlled over a rcasonable band width.
If a voltage amplificr is required, the circuit shown in

HT-

GB+

L7~
oL T+

Fig. 3.—A pre-amplifier stage for usc where ** voltage "
amplification . is the chicf aim.
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Fig. 3 can he used in con-
junction with a valve of the
H.L; or H.F. type. A'stage
such as this ‘is. often re-

/SOOOQ

quired to amplify the signals
{rom a. pick-up or micro-
phone before fceding them
into the main amplifier.

it shotld be noted that
Figs. 1 and 2 make usc. of
.an L.F. transformer for the
coupling ; its primary can
be connected directly to the
headphone or L.S. terminals
of the preceding set, buf if
the receiver is of the two-
valve tvpe, its existing out-
put valve mwust be with-
drawn and replaced by a

vy

=

5 Mn
AAAAAAA
VEVEVYYY

;£ .

/nput

[ )
-med

4
4

valve of the: H.L. or H.F,
type, and the bias adjusted

V’}’l/
to suit. - The putput valve "
should then be plugged into
the new output stage.
1 one wishes to use resistance-
capacity coupling instead of the L.F. transformer,
the input circuit of the amplificrs must be modified to
that shown in Fig. 4.

Two-~valvers

Two valves is
the minimum
namber for an
amplifier, = when
one.is considering
a unit capable of
satisfying ‘the ex-
perimental needs
of the amateur.
A high-gain triode,
transformer
coupled to a steep-
slope pentode, will
give a very satis- TQ_Ea"— th or
factory overall LT-onset GB~
amplification, ’ g
quite .sufficient
for use with micro-
phones of the

. mnput

Fig. 4.—The modification necessary if
R.C. coupling is requtred befween sef and
amplifie

carbon class and
the majority of pick-ups, and, of course, a H.F. and Det.
-arrangement or a plain detector stage,

The output obtainable from the majority of battery-
g;,(mtcd pentodes is adequate for any normal room,
when an efficient spml\erAprefc;ably of the moving-
coil type—is used.

Fig. 5.—A useful two-valve L.F. amplifier euvlable for use wt'h a small receiver, pick-up or

microphone. *

A suitable gircuit is'shown in Fig. 5, the valves being a
Cossor. 210 HIL, and a Cossor 220 HPT. A volume
control is connected across the grid cireuit of Vi, thus
allowing’ the strength of the input signal to be kept
within the satisfactory operating limits of the combina-
tion and the output of the amplifier to be controlled.
The input circuit, .as shown, is satisfactory for direct
conncction to a. pxck up or the secondary of a microphone
transformer. 1f the amplifier is to follow a detector-or a
H.F. and detector unit, then it will be necessary to use
the transformer or res.latquce capamt\ coupling between
the set and the amplifier. If one is prepared to sacrifice
a little volume, the pentode valve can be replaced by a
power or super-power valve, in which case a four-pin
valveholder would be.used, and the connection from the
H.T. line to the au\lha;y grid of the pentodc ignored.
The layout of a two-valve ampliﬁer is so simple that
there is hardly any need for us to show a plan drawing.
However, here-are a few hints for those not familiar
with .such constructional work. Chassis assemblies are
certainly neat, but not cssential for this type of circuit.
Select a baseboard, say, 7in. by 4in. . Fix a valvcholder
cach cnd -of. the base—kcepmg them on a centre line -
which sheuld be marked beforehand—Ileave between
the valveholders sufficicut space for the L.¥. trans-
former, thus allowing the three components to be fixed
neatly in line. . This will ensure the wiring being short and
direct and the anode and grid circuits kept well apart.

A small panel can be fixed to onc of the longest sides
of the bascboard, and used to mount the input and
output -terminals, the volume control and the variable

tone control, if a variable

Ga=2

S
mid b GB-3-

AV resistance is used for that
20000a Le -Hr+ circuit. As mentioned before,
20 the resistance can be fixed
b3 0‘7 if the other twvpe of com-
b3} o) penent is not- to hand,
3 When the amplifier has
500000 been assembled and tested,
" AN . it would not be a difficule
l mrittter to make a small case
< gz to house it.
$ [ ELS
: Push-pull and Paralle!
g Ty t (= Outputs
If the coniponents and
valves are available, and

amplifier having a push-pull
output stage formns an ideal
arrangement, provided cne

s is' not too concerned about
) i = LT+ H.T. cwrent consuniption,
'5':_;;7' w0 28 Might be the case when a

. Fig, 6.—v—AJ push-pull outvut amplifier copable of giving very satisfactory :esulls.

good H.T. eliminator is in
use,
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A circuit is shown in Fig. 6, suitable valves being H.L.,
HF. or L.F,, and two super-powers. The two voltage
amplifiers are advisable to ensure full loading of the
output valves nnder ail input conditions, the volume
control being provided to prevent ovelloadm:r and, of
course, normal control of the signal from the pomt ‘of
view of volume,

.

—Sﬁowmf’ the connections necessary for coapling two
nulbea in parallel.

Fig,

_ Resistance- -capacity coupling is used between. V1 and
\,2 bLut the output from the latter is fed to the output
: 5 by means of a suitable push- pull input tnm-
fmmm ’lhh componcnt }ns a ctntro tapped or,; a

between' secondary and primary. - If such a trans-
former is not ohtainable, use can be made of an ordinary
L.F. transformer ha.vmw a ratio of;say;-3+y, by con-
necting dcross its, SPcundarv W mdmg two o. m; mcgohm
resistors—connected in series. The: mnctmn pomt
formed between these two components is thea used in
the same mander. as the centre-tapping on the correct
type of transforrner.

The output obtainablc from a pu:h pull qnqe is,
approximately, just over tivice that.of one valve of the
same type ; the same resull as regnds power output can
be achicved by connecting valves in parallel, Fig. 7, and
it is interesting to note that assuming the'same operating
conditions to exist in each cqse the paradel arrangenuent
would require‘only half the mpnt of those in push-pull or,
the other way.roind, valves in push-pull will give the
same output as two “valves in par. aﬂel provided twice -
as much input is applied.

Before it is thought that this comparison shows a
cheap way of obtaining a large output by using valves in

parallel, the additional stnls should be noted. When
using tu(ndes in push-pull, second harmonic distortion
is“eliminated, and as this is.a troublesome factor in

- LF. amplifiers, the advantage offered by the push-pull

system is, therefore, greatly enbanced.  In praclice, it
means that valves in a well-designed push-pull output
stage can be, inade to deliver much racre power before
(hsh)rtlon crecps'in than an output.using a single valvé or
two valves in par'lllel therefore, to gone back to our
original comparison, <it must be modified to read:
“Vaulves in push-pull have a arcater undlstortcd output
th(m valvés in parallel.”

URING . the past month corvespondf\mc from
D meérbers’ has not been so heavy as previously.
This does not mean that interest is lagging ;" as
we see it—guided by our own expériences, and remarks
in those letters we hdve -roceived—it indicates. that
service in the:Forees, war work and Civil Defence duties
leave ljttle . time: these days for correspondence. In
spite of these arduous 6 tial duties, members still
find- the time to keep thei h'md in, their intérest alive
‘and.in step with such progréss as is possible. This is a
-good’ sign, - It shows’ that, however hard are our tasks,
war- 10~tnct10ns and condmons, we are still- able fo
Fetain—without sactificing -one atom of our war’etforts——
theé right sense of proportxon and.the true amateur spirit.
1 vour letters to us lLave to be fewer, malke up the
(1\,11(‘1- ucy by making them as mieresz‘mg—-to allmembers
—as {aoaszble

Swaythlmg, Member No 8,410

FREL that it is time T wrote to you relatmc my

activitics .in the short-wave sphere. My den is
“Thoused in-my bedroom, so I have to make the utmest
‘use of the little ay alhble space. To this end I tse a
three-tier dinner wagon for my table, étc. On the top
1 have arranged-a micfophone, mixer of my own do sign,
bﬂtter’( oporated Class B one-valve short- wave ‘receiver
(which Bas ‘provision for H.F. unit-later) and’ a:niarse
oscillator.
cabinet ‘containing stand-by s.w. Rx and some tools.
On the third shelf there is a large box of spares (md
many ting of nuts, bolts and \\'ashers ctc.

““To the left of the dinmer wagon stands. a- home>

made bookease contaiuing PRACTICAL - * Wing
manv other books. On-topof thie.fase is a large’
sparcs, and also a’ two- valve all-wave receiver dhd a
two-valve medium- W4vc sct. - Al appacatus, except the
battery charger, 19 home constricted.

RITISH ONG [STANC ngTENERS’ é’LLB

‘three-way switch which simplifies acrial changing,
_these . arriiys

WCW,

The second shelf carries “battery charger,

\IV friend and I have spent several all- night hstenmﬁ,
pcuods together, _-but -without - good resilts. | From
experience “gained- { find the best llstnmnrr period to be”
from 16. oo to or.40 hours, - I ami not in a ﬂnod localily,
being in a valley, but have tried to overcone this with
the follo“mg aerial arrays, all of which arc ruunm-.,,
approximately, west to east: (x) 66ft. C.T. 33ft. lead iny
{2) -doublet 16it. Gin. sections and, lastly (3) 23ft. t’lppLd
8{t, 3in: fromn .west.end. All. these re’ conneéled to a
On
I. haxe received the following: WNBI,
WRCA, WGEAX,, WGEQ, WCBX, WRUL, \\'L\\'U
‘h’I‘oz,' HVJ, OII‘ OFD, be RWo6, RNE,
RAL, JZI, JZJ, MTCY, XGOY T—\Q TAP, V LO
VLO1 ¥ZR, - F/I CSW4, VUbDy, CR,BP Lest \\'1&he<
to all r‘oucemcd in L.eepmg PracTICAL: WIRELESS goin,’

[Your drawing, showing fhe lay-o6ut of your gear, arrived
foo late for inclusion’ it vour letter.  However, it may
be possmu to’ u'/)roduw i R the next issue. You have
cerfainly made the most of the small amount of space

mlable —Hox. SEc.]. .

Suﬁolk from Member No. 8,095
El\b are .a few details of my s.w. receiver, which
-1 have just. completed Like many other’ membcrs
I now have very, little time for cxperlm(utmg, buf
having been wi ithout ‘a shmt -wave set for sevéeral months
Idecided to make up a simple set, which I am. pleased
to say givis qmte good results.
“ The set is constructed on an old Cossor 234 Melody

« Maker.cha 1s8is, utilising soine of the original components.

Apart frow substltutmg a pentode for the output

- triode, the L.F. section was not changed. The detector
is lmlst:mce coupled to the first L;F, valve,as shown in

the eircuit (Fig. 1). Both_ of. the orlwmd tumug con-

densers {.0005. mid,)-are. used: for- tumrug ‘and ‘reaction.

As: provions experiments” with- commercial short- wave
(Cou‘ fnued on page ?6)



PRACTICAL WIRELESS 35

December, 1942

at work,

e ‘‘Fluxite Quins™

<1 shall have to climb down!®® OI yelled
out,

€7 Sixty feet to the ground-——just akout,”
Said EH in his car.
““Here’s the FLUXITE-dow’t fear.

“ Just stay where you are——you young

scout.’ ..

See that FLUXITE is always
by you—-m the house—garage—-
workshop — wherever speedy
_soidefing is needed,
30 years in government works
and by leading engineers and
manufacturers. Of lronmongers
—in tins, 4d., 8&d., 1/4 and 28

Ask to see the FLUXITE
SMALL-SPACE SOLDERING
SET—compact but substantial
—complete with full instrue-
. tions, 716, Write for. Free Book
on"the.art of ‘‘ soft ”’.soldering
and ask for Leaflet on CASE-
HARDEMING STEEL and
TEMPERING TOOLS with
FLUXITE.

e e e e st it M St e e

I To CYCLISTS; Your wheels will NOT
keep round “and true unless the spokes
I are tied with finc wire at the crossings

and SOLDERED. This' makes a much

l stroriger  wheel. ’s _simple—with
I —FLUXITE=-but IMPORTANT.
THE' FLUXITE GUN puts

FLUXITE where you want it
by a-simple pressure.
- - Hé; or filled, 216,

FLUXITE LTD.
BERMONDSEY ST., S.E.I.,

FLUXITE

SIMPLIFIES ALL SOLDERING

Used for |

1

Price |

(DEPT. " W.P.), |

COMMUNICATIONS DEPEND...

- ON SMALL
- PARTS...

IN countless instances

quite intricate pieces
of ‘apparatus . are wholly
dependent on the proved
reputation and reliability
of their - component
parts.

All products from the
House of Bulgin are pre-
eminent for superior de-
.'sign and workmanship, and
every article bearing our
Trade Mark has to pass
exacting and exhaustive
tests during the course of
_its production,

" BULGIN FOR
TRANSFORMERS

_THE largest and most extensive range of
midget and ultra small intervalve
" (voltage) transformers in the world. Pro< L
vided with high-p cores and carefully
proportioned windings of finest enamelled=
copper wires. All ‘oints welded { morio-
metallic from start to finish for long life
under “all conditions.

We ask the kind indul-
gence of the public in
delivery until  peaceful
conditions return,

ALWAYS DEPEND ON

A.F BULGIN &GO., LTD., BY-PASS RD., BARKING, ESSEX

TEL. RIPPLEWAY 3474 (4 lines),
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coils have not proved very satisfactory, I decided -to
make one of my own. A suitable coil’former was not
to hand, so I utilised a picce ¢f ebonite 6in. by 2lin. by
jin. (Fig. 2). The grid winding consists of 13 turns of .028
tinned copper wire {22 s.w.g.), the turns being spaced
}in. apart. . The reaction is wound between the turns of
the grid winding, and consists of 13 turns of (26 s.w.g. ?)
cnamelled wire -taken from the sccondary winding of
an_old output transformer. The leads connecting the
coil are short and thick, and also act as supports. A

should strictly adhere to the designer’s layout and
wiring when constructing a short-wave recéiver. It is
also pointed, out’ that an -efficient eartli connection is
very desirable, when listening on the short wavebands.
A Dbad earth connection causes hand-capacity effects
and instability. ; ' 3

Electric Soldering Irons 5
HEN receiver construction is being carried out and
an clectric soldering iron is used, some constructors
HZ’+/§OV ‘place the iron on a sheet of metal or

other metal support during  ‘the

Hrveoy  Wiring process. It may be found
J8aS)

hod
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that the metal will, in'such a case,
conduct away a large portion of
the heat of the iron with the result
that when a connection has®to be
made the iron is mot sufficiently’
hot and has therefore to be held
in contact with the component
being solderéd for an undue peériod,
with possible damage to that com-
ponent. A better plan is to rest
the iron  so that the tip and a
portion of the iron - which carries
the-heating clement, is surrounded
by air, but if the ironisnot wanted
for fairly long periods of time,
a series: resistance should be in-
cluded to avoid undue waste of

current and possible damage to the
iron,

af

Fig, 1.—The lhree*};}alvcr “described by Membe,;'8,095.

a home-made coil and H.F. choke.

crocodile clip, on a short earth lead, is used. to clip on
to the coil for various wavebands, ‘Alihough crude, the
coil is reasonably seléetive, and covers a range of about
17 0 60 metres.

“ The H.F. choke is based on suggestions made in an
old issue of Practicar Wirerrss, and is wound in
five sections of 30 turns each on a cardboard case of an
old No. 8 torch battery. :

“The American- stations come in well from early
afternoon to late evening. Among the various stations
reeeived are WLWO, Cincinnati, Ohio, 25.6 m. ; WRUL,
Boston, 25 m..; WGO, New York City, 20 m.; Radio
Centre, Kuibishev, U.S.S.B. 20 m.’ Radio Centre,
Moscow, U.S.S.R., 41.1 m.; WGEA, Schenectady, 19 m.
I heard WGO for the first ‘time the other day, giving a
news bulletin in English, at about 2 p.m. B.S.%. WCBA
was also heard round about the same time. This station
is testing oun 23.3 m. 0

* Here- are the latest times, etc., of English transmis-
sions from Moscow, which came into operation on
October 1st: 4 p.m., 2536 In.; 5 pm., 42.98 m.
6 pam., 8 pm, 9 p.m., 10 p.m. (all B.S.T.), 41.1 m.;
i1 pm. BST, 39.68 m., 4096 m., 41.1 m., 42.08 m.,
50.93 m.”

Short-wave Receivers
T is a well-known fact that much greater care must
be exercised in the construction of. short-wave
receivers than in that of sets designed. for reception of
the normal broadeast bands. . This is particularly true
with réspect to the various earth connections. While
experinlenting with a S.W. receiver it was found that
the circuit proved very unstable unless a ‘lead was
connected direct from ‘the terminal attached to the
moving 'vanes of the tuning condenser to the earth
teriminal of the coil. When the set was first assembled.
this terminal was unused, it being assumed that a
sufficiently good contact .between the coil and ‘.con-
denser ywas effected through the metal bracket, attached
to the condensef spindle. '~ This method of connection
proved quite satisfactory for medinm and -long-wave
reception, but immediately the receiver was .switched
over to the short waveband marked .instability was
experienced. It is therefore emphasised that members

Wiring  Supports

N some receivers a long bare wire

. is sometimnes called for to act as
a common connecting point—bus-bar is the -name
generally applicd to this. If :thin - tinned copper
wire is being used’ therc are two schemes which will give
rigidity and.avoid risk of damage due to a sagging wire.
In the furst case- sinall stand-off. insulators may be
attached to the .chassis and the wire stretched between
them. An alternative scheme is to use two strands of
the thin wire and twist these by bolding in the jaws of a
twist drill.  Stretch them slightly while twisting, and
they will previde a rigid connecting link ‘which can run
for quite a-considerable distance without risk of damage.

/
< g Thick

It utilises

) Reactror?
Ebonite Former Winding
r pipnp o P Pl 5

MY

| His N
i
J ul"Lj i 4 F%;deofl/l

Crid Winding

Old No 8 Torch
Battery Case
{Cardboard)
Fig. 2—Ceil end H.F.C.
 onstructiongl details, j
Details: Wantad ) S| peeeicasy
ANY. members may. wonder why their circuits have
not been reproduced- on - these . pages. To avoid
any. misunderstanding,: e ‘wish to. stress the following.
The bare- theoretical circuit of a receiver is not of general
interest. . All component. values ‘st -bé- given, -and, if
any particular-section of the set is-of special importance,
full details are essential: If-home-made coils are used,
their. constructional .data:-must be provided. We will
welecome details of members’ sets; provided - that full:
information iy given. .
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Impressions

Review of the Latest

H.M.V. :

TWO 12in. records in the DB series open up my list
of selected recordings for this month. The first is
DB2846, which gives the two latest of the many famous
recordings by that great artist of the violin Heifetz.
For these outstanding performances -he selected “‘ Chant
De Roxane ” from the Opera “ Le Roi. Roger’ (Szy-
manowski trans. Kochanski) and “ Dance Espagnole”
from “La Vida Breve” (de Falla trans. Kreisler).
He is accompanied on the piano by Emanucl Bey. The
artistry and technique of Heifetz are superb, and the
two compéositions -he renders gives him ample scope to
reveal in detail these outstanding qualities. H.M.V.
DB2846., o

The other record, H.M.V. DB6133, is a fine recording
by the San Francisco Symphony Orchestra—conducted
by Pierre Monteux—playing “ Piéce Héroique "—Part 1
and Conclusion. The 10in. records included in My
seléction form what might be classified as a light “ wide

- appeal "’ programme. For example, I open up with a
selection which should meet with general approval. 1
am referring to H.M.V. Bg294, on which will be found
Parts 1 and 2 of “ Wild Rose” Selection— Jerome Kern
—played by the New Mayfair Orchestra under the
direction of Debroy Somers.” I found it pleasant enter-
tainment, easy to listen to and enjoy. It introduces
Overture ; You Can’t Keep a Good Girl Down; Look
For the Stlver Lining ; On With the Dance ;- Whip-poor-
will; Sally ; The Church Round the Corner, and Finale.
Remember the number, H.M.V. Bgzg4.

For avocal with piano, I include Joyce Grenfell singing
¥ I'm Going to See You To-day’* and “ There is Nothing
New to Tell You,” with Richard Addinsell at the piano,
H.M.V. Bgz2gs. For the dance enthusiasts; 1 would
suggest The R.A.0.C. Blue Rockets Dance Orchestra
playing “ Desert Patrol —a quick-step, and * The

Great Little Army,” a fox-trot miarch. These are. two-

good numbers—the last being a rhythmic arrangement
by Tommy Keith—played in that fine manner for
which the Blue Rockets are becoming so well known.
H.M.V, DBs775. A waltz is on the next record for the
turntable, and it has been recorded by Joe Loss ‘and

his Orchestra, the piece being “ Where the Waters Are

Blue,” and this is followed by a slow.fox-trot entitled
* Where In the World,” both being on H.M.V. BD5773.
To finish off this little H.M.V. programme I have
picked “ Red Lips”—rumba fox—and “ London
Conga,” two. distinctly attractive pieces played by Don
Marino Barreto and his Cuban Orchestra and recorded
on HH.M.V. BD5776. .
- =

Columbia

TWO stuperb artists have collaborated for their first
solo recording, and it is given on Cofambia DXx1094.

They are Henry Holst—violin—and Gerald Moore—

plano—therefore there is little call for me to make any

commient, as their performance is all that one would

‘expect from such-talented artists. Holst selected for his
Columbia début—as a_soloist—that lovely piece by
Delius, “ Legende,” and he plays it with masterly under-
standing of Delius’s magic.. Gerald Moore, thé pianist
in’this recording, forms the perfect collaborator, and his
performance reflects his high qualities as a musician,
Columbia DX1og4: * Delius—ILegende in E Flat for
Violin and Pianoforte,” Two Parts. :

Schubert’s “ Impromptu in A Flat™ forms the subject
of Louis Kentner’s latest record. The A Flat Impromptu
is delightfully Schubert, It takes one through the whole
range of emotions; one moment sadness, then medita-
tion, but only to pass on to passion yet—all the time
there is the melodiousness. which could only come from
the great Schubert,
leaves nothing to be desired. Columbia DX1693. Two
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The performance of Louis Kentner-
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on the Wax
Gramophone Records

Parts. In the DB series I recormmend the following :
DBz093, on which that lovely soprano Isobel Baillie has
recorded—with Gerald Moore at the piano—¢ Stript
of Their Green ” and “ I Saw That You Were Grown So
High.” :

Ib*‘rom “Wild Rose,” Jessie Matthews has selected
“ Whip-poor-will ” and “ Look For the Silver Lining
for her two numbers on Columbia DB20g4, and she is as
delightful as ever. “Debroy Somers conducts the
orchestra which accompanies her.

Another vocal 1s _FB2858, On this Turner Layton
renders that Irving Berlin number “ Be Careful, It’s My
Heart,”” which is featured in the film “ Holiday Inn.”
On-the other side of the disc, Turner offers us “ Three
Minutes of Heaven.” - Two good mnumbers in true
Turner Layton style. Columbia IFB28s8.

Now for a couple of dance records. The first is a
quickstep “ I'vé Seen You Before:” and “ Where in the
World ”’—slow foxtrot—both played by Victor Silvester
and his Ballroomn Orchestra, on Columbia F 'B2856.
Personally, 1 can always listen to Victor’s music ; maybe
this is because super rhythm does not appeal to me as
much as the strict dance tempo. However, it would not
do for all of us to have the same tastes, but I am pretty
sure that Victor has a very large following. g

Carroll Gibbons is another who always finds a place
near the front of my dance record library. ' T once
referred to his fouch as “ lazy fingers *’—well, most of his
presentations are remote from the more hectic renderings
which are so often classified as dance music, The two
pieces he has selected for récording with tke Savoy
Hotel Orpheans are * It Isn’t a Dream Any More ” and
* Conchita Marquita Lopez” ‘a finé fox-trot. The last
number, by the way,is featured in the film * Priorities
of 1943.” Columbia FB2853.

Parlophone )

AT the top of my Parlophore list is Richard Tauber on
Pariophone RO20515,.singing two very well known

songs in English, namely, “ Good-bye » (White-Melville

and Tosti) and “ My Dreams” ~(Weatherly—T, osti).

Orchestra—under the baton of Henry Geehl—accorn-

paniment.

For the dance fans, there are three records, two of
them .being by Geraldo and his Orchestra. On F 1643
he offers a. fox-trot ““ Jingle Jangle Jingle *’ which is
featured in the. film * Forest Rangers,” and * Hey
Mabel ” also a fox-trot. - On his other record, Parlophosne
F1944, we hear him playing ““ Ganzonette > and “ Sweet
Eloise,” two more fine fox-trot numbers, Nat Temple,
by the way, gives a very fine clarinet solo performance
in * Ganzonette.” ) :

The super rhythm enthusiasts will be pleased to hear
that Harry Parry and his Radio Rhythm Club Sextet,
have two numbers on Parlophone R2851; they are
“Rock It Out”? and “ I Can’t Dance,” the latter baving
vocal refrain,

Decca
VORAK’S Humoreske, Op. 101 No. 7, arranged
Kreisler, is a delightful piece, and Ida Haendel—
with Adcla Kotowska at the piano—renders it with such
skill and feeling that the recording is superb. = It will be
found on Deccg Ms521, together with Caprice Viennois *
by Kreisler, also played by the same artist. This is a
record of note and I recommend it to all who enjoy
viglin solos of the first order.
Joan Taylor—soprano—gives a delightful rendering—
on Decca }M523—of two cver popular songs. They are
My Hero ” from “ The Chocolate Soldier ** and * Vilia
from “ The Merry Widow.”
On Decca F8203, we have another Humoreske,” but
this time by Tchatkovsky (Op. 1o No. 2) and played by
. “(Continued on page 40.) ’
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Musical Frequencies

The Rgﬁ’fati@nship Befwezsn Mafhematies,

INCE the mathematical studv of frequencics plays
such a large part in wireless theory, it is of
considerable interest that there is a mathematical

hasis for musical frequencies also. Musical intervals,
were not, of course, invented bi the aid.of mathematics,
but once a scale of musical intervals has been developed
it is legitimate to inquire whether there may not be a
mathematical reason why these particular intervals
have been found pleasinxy to the ear, and a suitable
basis for the construction of harmonies. .

The ancient Greeks had three systems of intervals;
based on groups of four notes called tetrachords. In
one of these systems, the diatonic, the intervals down-
ward from the upper note of the four, were in succession,
a tone; a tone, and a semitone; or counting upward,
as we are accustomed to do, semitone, tone, tone. It is
from this system that our present diatonic scale has
developed. .

It is said that Pythagoras, as early as the sixth
century B.c., discovered that there was a peculiarly
simple mathematical relationship connecting this group
of notes, [

Frequeney Ratios

The fundamental mathematical basis of-harmony- is
this. In order that two notes may be in harmony there
must be a simple ratio between their frequencies. The
simpler the ratio, the more perfect the concord, On
this basis it is possible to give a mathematical account
of the major diatonic scale. ?

The simplest possible ratio between two frequencies
is 2 : 1. This is the ratio of the octave. The concord is
here so perfect that the,two notes arc recognised as in a
scnse identical and are given the saine name. Thus on
the piano we have a succession of notes named C, each
having twice -the frequency of the one below.

The next simplest ratios in order are:

' 3:2 4:i4 5:3 5:4

which, C being the keynote, gives the notes G, F, A, E.
Taking, in order to avoid fractions, 24 as the frequency
of our keynote, and calling this C, we get the series :

c E F G A C

24 30 32 36 40 48
The successive frequency ratios of the four notes
E, F, G, A, are: 32:30, 36:32, 4036, or more
simply 16 : 15, ¢ : 8; 10 : 9. Here the ratios ¢ :8 and
10: ¢ are nearly equal, being equal to 1.12 . , . and
1.11 . .. respectively, while 16 : x5 is equal to 1.06. . . .
We note that (1.06)2 is equal to 1.12 . . . and therefore
regard the intervals F to G and G to A as being approxi-
mately equal, and cach equal to twice the interval
{from F to G. i

Diatonic Scale of Tones ;

If we call the interval from F fo G a semitone, we
have in this group of four notes E, F, G, A, the diatonic
tetrachord with intervals, semitone, tone, tone. Its
advantage harmonically is that cach of the four notes
has onc of the four simplest possible frequency ratios
with the keynote.

We have now to consider the intcrvals C to E, and
A to C. The ratio of the frequencies of E and C is 30 : 24,
which is the same as 5 : 4. We note that
' 5..19.9

4 978 !
which suggests that we .can put a nofe D between C
and E such that its interval from either will be 4 tone, "
ie,g: 8orro:g. This gives:
C D E.F G A C
24 27 30 32 36 40 — 48
%o far there has been no alternative to the suggésted
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developx_nent if the simplest ratios were to be preserved,
but the interval A to C, which is equal to three sernitones,
might be treated in more than one way. In fact, in the
major diatonic scale it has been divided into a tone
and a semitone. Thus :—

48_6_0D o6

40 5 8715
which gives 45 for B. i

The complete octave is therefore i——

Note o .. € D E F &G & B &
Relative frequenc§? 24 27 30 32 36 40 43 48
Rati - . 9 10 16 9 30° 9 16
S 8§ § 15 8 9 8 Is
Interval .. .. Ty s i e T, &

where T stands for a tone and S for a-semitone.
“What has been established so.far is that.the dia-
tonic scale of toncs and sermitones in -the above order
appears to be, on mathematical grounds, the most
satisfactory scale on which to build haronies. If -
music in one key only were required, all that would be
necessary, in the constructipn of a keyboard instrument
such as a piano, would be to'repeat this series of intervals
as often as desired to cover the compass of ‘the instru-
ment.  This would give a kevboard with the white
notes only, and all the intervals could be made to have
exactly the frequency ratios given above. .

Intermediate Notes

If, however, another note than C.is to be taken as
a keynote, and the series—tone, tone, semitone, etc.,
is. to start from .that note, additional intennédiate
notes will be required. The only way to make a practical

- keyboard fulfilling this requirement is to treat all tones
as exactly equal intervals, and each of them as equal
~to two semitone steps.

A Lkeyboard can then be constructed on which evefy
semitone is represented. Five additional notes will be
‘required in each octave, to divide the five tone intervals
into semitones. The intervals E to F and B to C arc
already semitones and -do not need division.

The octave will then consist of twelve semitone in-
tervals, not all the notes being required, however, in
any one scale. * The five additional notcs are, of course,
the black notes of the piano. This procedureis fortunately
possible because the ear does not deteet slight departures
from a simple frequency ratio. Two notes whose fre-
quency ratio is very nearly 3:2 form practically as
satisfactory a concord as if the ratio were exact.

"If all the semitones are to be cqual, what frequency
ratio must correspond to a semitone ? An interval of an
octave, which is twelve semitones, doubles the frequency.
Therefore, each of the twelve steps of the geometrical
frequency progression must be cqual to the twelfth root
of two which-is, calculated to five fgures, 1.05935. Note
how near this is to 1.06, which we previously found for
the semitone interval.

Geometrical Progression )

' _The frequencies of the notes on the piano, when both
black and shite are included, thersfore form a geo-
metrical progression whose common ratio is the twelfth -
root of twe. A tome consists of two steps in this pro-
gression, and a semi-tone of oné step.

It. remains only to consider how far this tempered
scale differs from the theoretical and true diatonic scale.
The degree of difference is best exhibited by a table in
which the keynote is represented by frequency ome,

Note Tempered Diatonic
Frequency Frequency
C - s
j 23 X Y205 X.X250
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E I1.2599 I.2500
F 1.3348 1.3333
G . 1.4983 I.5000
A 1.6818 I.6666
B 1.8877 1.8750
C Fo 2l

Even the best piano tuned is therciore slightly out of
tune in relation to the natural diatonic scale, It is a
remarkable fact, and a fortunate one for musical instru-
ment makers, that the powers of the twelfth root of two

approximate so closely to the simple ratios of the dia-
tonic scale. If they did not the construction of a piano
keyboard would be impossible. In the case of the
interval C to G for example,.the error is hardly greater
than one in ten thousand, which is quite appreciable to’
the ear.

All the . frequencies here given are purely relative.
The pitch of middle C is chosen arbitrarily, and whether
256 or 261 or any other number is taken the frequencies
of the other notes can be worked out from the ratios
already given.

=2

The Editor does not .necessatily agree with the opinions expressed by his cortespondents. - All letters must
be accompanied by the name and address of the sender (rot necessarily for publication).

Tenth Anniversary of “P.W.” : Crystal Recepiion

IR,—1 hope you will get me right when I say I see

nothing very wonderful in:the survival of PracTicAL
WireLESs and its Tenth Anniversary.

Its merits.have been so outstanding, as compared with
its competitors, that I don’t sce how it could {fail to
survive and flourish. Tt is packed from cover to cover
with the most valuable technical informration and
assistance, and your own ¢ Refresher Course in Mathe-
matics ”” alone makes it worth far more than its published

Tice. “ P
5 This is a subject which, I must admit, has been a bit
Jbeyond me, but T know enough to realise what is being

put into these articles, and 1 have little doubt that’

some of the Great Intellects of the Brains Trust may be
carried out of their depth in this direction.

“ Sutor ne supra crepidam judicaret.”
stick to:what they are more familiar with, such as
“ Flies on Ceilings,” ete.

By the way, 1 was interested to note ]
T, G. Rayer’s comments on * Loud- LSor
speaker and Crystal-Set” in Open to. -
Discussion Page, but 1 think he has phones

Let them-

depending on the valve in use, and is best decided by
experiment.—P. Kinc (Swindon).

Station HCIB

IR,—I have just received a communication from
Station HCJB, “ The Voice of the Andes,” in Quito,
Ecuador, and, in view of the fairly widespread popularity
of this station among DX enthusiasts, the following
details may be of interest. -

A complete history of the station since its inception
in 1931 is given and relates how in that year,-with a
staff of three; the first * Radiodifusoras HCJB ' was
installed and inaugurated.. The description "traces its
rise from a modest 200 watt local transmitter to that
day in 1940 when, after two vears of planfiing and
construction, the new 1o kW station was opened by
the President of Lcuador and, the signals from “La
Vaz de Los Andes ” were at last destined to reach every
corner of the globe. :

HT+

missed the point. We knew many years
ago that phones placed in a dish would
slightly increase volume from a crystal
set and, as he says, a sensitive. loud-
speaker of ordinary type would also
give “bedside” reception, but not
sufficient to fill a small sitting-room at

"90v

> HT +
00y

comfortable strength. ™
A speaker constructed on the 1ine>i] I ca
suggested would, I think, overcome this i
defect; but only actual experiment could Ke.y > Oy
settle this question, and I had not 'the
facilities. Some day the idea may be
tried’ out—K. T. Harpuman (Birken- cB
head). ey 22
Simple Morse Oscillator HT =
IR,—Having a little time to spare LT -
recently 1 decided to experiment i
with a morse oscillator I had built some LT +

time ago from a simple circuit, shown in
the accompanying diagram. ‘The
chief components used- were a Varley
“ Nicklet” 3.5x L.F. Trans. (Tr) and a Midget
R.1 “Parrafeed ” L.F. Trans. (T2). The latter was
included -with intention of -increasing volume, also
to obtain- a higher frequency. C.1 is a .o0o73 mifd.
“Ppolar ' solid dielectric condenser (any other value
could be used) for the frequency .control. TKeying is
obtained by short circuiting the primary of the trans-
former T1 with a back contact morse key. )

The valve can be a S.G. or an L.F. output pentode,
The anode voltage is lower than the screen voltage,

Circuit diagram of a simple morse oscillator, described by P. King, of Swindon.

The new verification card of the station is included
.in the communication. It portrays the Ecuadorian
“colours—red, blue and yellow—and displays a photo-
graph of the station and its beam antenna, behind
which lie many of the Andean peaks. There are actually
six stations using the same call. These are:

1. The international on 12.4 mcjs—1o kW with a

four-clement rotary beam.

‘2. A provincial on 4,107 ke/s—1 kW.

3. Alocal on 970 ke/s—1 kW with a threg-element beam
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4. An amateur (HC1JB) on 28,370 kcfs.
- 5. An experiment on 27,985 kefs, ° :
6. A mobile on 20 metres with a -half-wave vertical
antenna. b
The 12.4 mjc station is on the air evéry day except
Mondays and broadcasts programmes in five languages.
Its exact locality is to the north of Quito. It holds a
unique pesition in being the first station constructed
chiefiy for the purpose of réligious devotion, and on
account. of this bears the titic of the *“ Pioneer Missionary
Broadcaster.”—Joux W. Macvey (Kelso}.

S.W. Listening

IR,—The comments and opinions cxpressed in the
November issue of P.J¥. by F. G. Rayer afre most
interesting. 1 assume he questions my statement in the
general sense. The facts, however, are-as stated. With
this and several other instances in mind, including
correspondence devoted to the same-subject in a pre-war
contemporary in which the solutions %ere a special coil,
or alternatively removing ope complete turn from grid
winding, a friend .of miine who uses the same value of
tuning capacity as F. R. experienced' the same
trouble, and had to wind a special coil on a standard
former. In all instances, including mine, the receivers
have been beyond question in every way, including the
maximum capacity of tuning condenser.  Band spread is
used generally, ‘but this condenser was cut out during
tests. I do not.question your correspondent’s resuits,
and the conclusion reached was that whilst the rated
approximate minumum was ¢ imetres in practical use,
the actual minimum was around 12 metres. The question
of dead spots doestnot arise, as' my receivers-are entirely
free from these effects, and smooth oscillation is obtain-
able over the ful!-tuning range—below 10 metres to 180
metres. Entire freedoin from body capacity effects is also
usual. © In view of hisremarks relative -to- aperiodic
windings, has your correspondent removed 'interwonnd
aperiodic windings, and rewound them to suit himself ?
Also, does he use a standard low loss commercial coil base ?
Whilst I agree in some measure With his comments I think
that-taking into account the éfficiency of modern six-pin
coils used, and inductively coupling to H.F. circuits,
and- as a.form of doublet coupling it seemas-that they are:
designed as a -compromise. Th¢ aperiodic coupling
being much tco tight to allow oscillation of o-V-1 type
detector circuits. ‘T am fully aware as to how-simple it is
to-obtain satisfactory and true aperiodic coupling with
home-made six-pin coils. These coils are designed for
the job, and not as a compromise. I do not alter commer-
cial coils, or favour this practice. I prefer to follow the
makers’ instructions, and judge them on the results
obtained. "With a home-made coil I find it possible to
cover the 10 nictres band on'a standard S.W., recciver, and
the same :applies {0.5 metres. A suitable H.F. choke, of
-course, is incorporated. “The opinions of other readers are

invited. " A-study of the correspondence so fdr rather
indicates that opinions will be divided. The question is -

can_you cover ‘the xd nfetfes band- using a-ocor mfd.
tuning condenser, and a commercial -coil rated. at
approximately ¢ - metres' minimum range, -including and
excluding ' band-spreading condenser ?
quoted by me are not. confined to one make of coil, but
three different -makes, and with losses reduced to. the
minimum in ‘detector ciccuits the obtainable minimum
in all ¢asesis above 10 metres. Valves used are standard
HRz10 {riodes. As fmodern sponsored designs always
include a series aerial condenser of semi-variable type,

- it seems that deSigners generally come up against this
snag.—A. W, Mann  (Middiesbrough).

. . 9 I

{ Rodio Engineer’s Vest Pocke! Book
. 3/6 or 3/9 by post; from .
GEORGE NEWNES LTD.;" Tower" House;
Southampton - Street, Strand, London, W.C.2..

The cxamples -

IMPRESSIONS ON THE WAX
(Continued ,/75’”’_ page 37) )
that very fine orchestra—conducted by Montague Birch
~—the Bournemouth Municipal Orchéstra, On the other
side of the record, they. give Sehubert’s * Marche

- Militaire ”” and, needless to say, their performance is

outstanding in all respects.

. The Royal Air Foree Dance Orchestra have selected.

for their recording this month “ Conchita. Marquita
Lopez” and “ Be Careful It’s My Heart,” two numbers
which' are well to the for¢ and in this instance, well
played. Decca F8194.

Charlie Kunz and his Ballroom Orchestra, with, of
course, himself at the piano, offers—in strict fespo and
without vocal chorus—two fox-trots “ Look For the
Silver Lining " and * I’ve Scen You Before,” on Decca
FB8199. Two good tunes nicely presented. i

A record which js fine for our own entertainment (when
we require something light and tuneful), and ideal for
.the many thousands of war workers, is Decca F8209. It
is-entitled. ** Music While You Work " Series No. 1 and 2.
The first side of the record, that is No. 1, rceords a-good
selection from “ The Merry -Widow” and introduces
¥ Vilia,”? ** The Merry Widow Waltz " and “ The Merry
Widow. March.” ,.On the other side of the disc {No. 2},
another popular selection is provided, this time under the.
title of * The Maid of the Mountains.”
“ Paradise for  Two,” * A Baghelor Gay Am I” and
“ Love Will Find a Way.”” The Victory Band make the
recordings a thoroughly enjoyable performance. :

To close my Decea Hst‘, I have selected Ambrose and'

his' Orchestra playing * Jinagle Jangle " Jingle ”’ "and

* Rolleo Rolling Along . a fox:trot and waltz respectively.

;rrgcommend this to all dance enthusiasts; it is Decca
8212, [

Rex

“@QANDY Joins the Home Guard” is a merry little-

comedy sketch—in two parts—from that
popular comedian Sandy Powell. In it, he introduces
the song * The Home Guard,” and puts over the comedy
stuff in his own inimitable manner. Rex 10154,

- On" Rex ror50,.Issy Bonn—with'orchestral'accompani-

ment=—records *Where in the World ¥ and * This is.

Worth Fighting For.” . ;

Finishing once again on dance tunes, Jay Wilbur and
his Band, on Rex 10151, plays “ You Walk By ™ a fox-
trot, and.“ Farewell to Drearss *'—waltz.

*Problem No.. 438

THE two-valve batlery receiver which James was using had smddeniy
developed-a peculiar ing sound at onme point-on the tuning
scale, | He thought that this was; perhaps, due to condenscr vanes shork. -
circuits, and aceordingly preceeded to test the receiver to that end. .He
connected a volfmeter in series with s 1,5-volt cell and joined this across
the two terminals of his variab! den He fonnd that a reading
was obtained on the meter, no matter where the condenser was adjusted,
and he therefore assumed thai tiie condenser was shorting, %
was wrong with his test ? F
Three booke will be awarded for the flrst three corréct solntions
opened. Mark vour envelopes Problem No. 438 and-address them to
The ;Editor, PrRacTiéat. Wine , Geévige Newnes, Ltd!, Tower House,
Bouthumpton Street. Strand; Londsn, W.C.2.- Entries must be received
. by the_first ‘pest Monday, November. 1g§th, 1542,

Solution. to Problem. No. 437

dones overlooked the fact that the anode resistor of the R.Q. stage acted
to someé extent ad an H:F. choke, and alkio restrieted the applied voltage on the
anode of the detector. When the L.F. transforiver was substituted, no H.¥.
choke effect whs obtained, arid a much hicher voltage reached ibe anode,
these two ites combindny to produce instability.

The three following readers sncecssfuity solved Prohiem No. 436 and books
bave accorlinely beew forwarded to thetwr. Gor F. H. Watts; R. Barlow,
THvetston ; Hugh Walker, Montrese, Pl ok

< PRIZ E PROBLEMS.o..

This introduces -



December, 1942

PRACTICAL WIRELESS 41

Replies to Queries

1

not, fur vbvious reasons :—
(1) Supply circuit diagrams of complete multi-valve receivers.
-(2) Suggest alteratious or modifications of receivers deseribed in
.aur gontemporaries.
A stamped, adiressed envelope must be enclosed for the reply.
of the sender.

D1 -3 )} DL

Heater Leads

“1 am making up an A.C. receiver and am rather anxious
regarding the wire to be used for wiring up the heaters. In some
receivers which I have looked at I find that solid wire is used,
while in others flex has been employed. Does it matter, what
type of wire.is used, provided that the current-carrying capacity
is ample for the total heater circuit 2 —T. R. (Kenton.)

HE nsual reason for using flex is that it is more easily bent
to follow the run of wiring. 1f solid wire is employed for a
given current rating, it will be heavier than ‘the stranded or
flexible wire, and therefore more awkward to twist and bend.
thrthermore the flex must be bared at the pnmts where it
makes contact with the various valveholders in the wiring and
- ihis means that there are two junctions at each valvé he’ite—r pin.
This may lead to dificulties as.there will be an undue.thickness
of wire at that point. By usmg solid’ wire of suitable diamcter
it may he soldered to a valve pin, insulated sleeving slipped over
ready cut to'a suitable length, and thus only one joint has to
be made and this is gencrallv smlpler for the amateur.

Auto-transformet

“Can you tell me what an aute-transformer is ? I thought
-these- things were only.used in. A.C. mains:motor-generators, but
an old circuit which I have turned up for radio specifies an aunto-
transformer for L.F. coupling, and 1 _camnot see how this would
work.,”—F. N. (Lewisham.) L

THD -anto-transformer consists.merely of a tapped choke used
for L.F, coupling andfed in the usual way from the anode

- ofdhe preceding valve throngha condensér to the tappmg One ..

ené of:the choke is joined to the grid and the other to G.B. (or
eacth); By.changing round the conneclions to the ends‘two
different ratios are obtainable, The portion of the winding
hetween the coupling condenser and earth’ acts as the primary,
and the tofal winding as secondary, and thus the ratio is depen-
denthupon the amount of wire between coupling condenser and
eart

Potentiometer Connections

“Y am including a potentiometer in a test circuit, but only
require to use the unit as a variable resistance. Oné side of the
element is joined to earth, but I am uncertain whether I should
join the arm of the contrel ’also to the other end. of the element or
whether this latter point should be left unconnected.”—B. U.
(Teddington.)

I\I most circuits it is unnecessary to connect one side of the
element to the arm when using a potentlometer as a variable
resistance. “The ‘* dead end ” will be of no consequence, and the
only effect of connecting both together is to short-circuit the
unused portion of the element. In SOme specnal circuits it might
be desirable to do this, especially if a wire-wound component is
employed, but for all veneral purposes the two'connections alone
wil] suffice. .

HF. or LF?

“ At present' I am using a single-valve (detector) receiver, but
patarally I get a_ limited field of reception. I am prepared to go
to the expense of adding one further stage of amplification, but I

have heen told that.if I'add L.F: I shall not get any more stations,

whereas if I add H.F. I shall get’ more but not any louder. 1
shauld be glad. to Know e‘mclly what will I\appen with either form
of amplification and" which ‘is’ best " for my purpose.”—W. H.
(Odord )

I\ theory the addition of an-L.F. stage will mercly increase the
volume.of signals received by the detector while the addition
of H.F. will increase the sigrials. present on ‘the aerial-and thus
give yon a greater field of reception. In practice, however,
there are_ differences in this. - With your deteétor you will
probably find that signals are present which are extremely weak

1R (BT A () D 1 - ) A - CHRD- -GG (<) -} M- {} M- 1~ S J-CHENE { }-AED ) D- -RED ) SU- -S0D-{ 1"

RULES

We wish to draw the reader’s attention to the faet that the Quena‘s Service is intended only for the solation of probleius or difficulties arising from-
the construetion of receivers described in our pages, from ariicles appearing in our pages, or oft general wireless matiers,

All sketches and drawings which are sent to us should bear the name and address

Requests for Blueprmts must not be enciosed with queries as they are dealt with by a sepirate dej
Send your queries to the Editor, PRACTICAL WIRELESS, George Newnes, Ltd., Tower House,
The Coupon on page iii of cavar must be enelosad with every query.
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WWe regret that we can

(%) Suggest alterations or modifieations to commercial receivers.
(4) Answer queries over the telephone.
(5) Grant interviews to- querists,

articent.
outhampton Sireet, Strand, ]'_ov‘ﬁon, w.c.e.
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and probably can only be discerned when you concentrate
seriously—and in some ¢ases they may be just inaudible. The
-addition of an efficient L.F. stage will bring these upi to audihility
and thus yﬁu will prohably hear stations at present not received
if you add L.F., in addition to the obvious strengthening of those
signals which are now heard. The fitting of H.I. will, besides
bringing in stations not now received, often so ificrease the
strength of those stations you do hear that they may be put on
the spedker without L.F. amplification. Overloading must,
however, be considered when strong signals of this type are
available.

A Decimal Point

“Could you please let me know whether a .0005 tuning con-
denser is the same as a 0.0005 condenser. The set T am building
has a number of condensers marked 0.0005, 0.0603, and 0. 003
ete.”—G. P. (Birmingham.)

THE ‘cipher preceding the de(‘lmal point is often employed in

order to enable the decimal point to be more clearly {dent;-
fied. 1If this first figure is not employed there.is sometimes ‘a
risk of the decimal point being mistaken for a mark on the paper,
ete., but the 0 preceding it makes it quite clear, Therefore
0.0005 is exactly the same as .0005.

Microphone Transformer
“I-have a microphene which. I -was-fold.required a transformer.

- Net having seen-awydata concerning:this-type of transfermer, 1

tried an-ordinary 3 to 1 L.F. transforiner. Resalis were very
disappointing. Are there any specml details to remember thh
transformers for this -purpose ? ’-—V. W. (Bath.

‘HE L.F.'transformer is of no use, although you do not state -

what type of microphone you were using. Generally, the ’
transformer used in conjunction with a_carbon type of micro-
phone has a very high ratio, somewhere in the neighbourhood of
75 to 1, You should endeavour to ascertain some details con-
cerning the particular microphone, in order to obfain a satis-
factory type of transformer for use with it. See the December,

1941, issue. .

Replacing Condenser

“Y have a mains set which has developed a fault that I have now
identified as being due to a fractured electrolytic smoothing con-
denser on the H.T. side. This is 2 small waxed cardboard box
with three Jeads coming from it, two red and one black, and the
wax has run and I have tested the H.T. and find none there. T am
.2oing to replace the condenser but I am not certain which lead is
which, and as I want to use 2 wet electrolytic condenser in place
of these cardboard items I should like to know how to identify the
leads.”—H. Y. (Slough.)

HE condenser block obviously consists of two condensers, and
these are joined together inside the casing with a =mvle
lead from the two negative poles. This lead is the black one,
The positive side of each condenser is provided wiih a red lead,
Therefore, when replacing this .unit by two ordinary electro.
Iytics ’thev should be mounted so that the case of each is in
contact with the chassis {or the H.T.— line} and the centre
terminal points on the condensers should be joined to the points
to which the red leads are now connected.

EV.E-RY’MAN_'S WIRELESS BOOK

By F. J. CAMM
NEW EDITION,

6/- or 6/6 by post from Geo. Newnes, Ltd. (Book
Dept.), Tower House, Southampton Street, Strand,
London, W.C.2.
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AMATEUR Radio- Handbook. Second
edition now on sale. 328 pages, price 4s.
~—Radio "Sosicty of Great Britain, 16,
Ashridge Gardets, Londoxn, N.13,

WEBB’S Radio Map of the World. Tocates

any station heard. Size 40” by 307, 4/6,
post Gd. On linen, 10/6. post 6d.—
Webl’s Radio, 14, Soho Street, Loundon,
W.1. GERard 2089.

RADID SQCIETY OF GREAT BRITAIN
ihvites all keen amateurs to join. Reduced
war-time  subscriptioh. Send 1s. for
latest “*'I'. & R. Bulletin’’ and detuils.—
16, Ashridge Gurdens, London, N.13.

MORSE & S.W. EQUIPMENT

4 H.AL.” Short-wave Receivers.—Xamous
for over ten years. Improved one-valve
model now available. Complete kit of pre-
cision components, accessories, with full
instructions, only 16/-, postage Gd. Lasily
agsembled in one hrour.  Catalogie free on
réquest.—A. L. Bacchus, 109, Hartington
"Road, S.W.3. i

FULL range of Transmitting Keys, prac-
tice sets and other equipment. for Muor<e
training.—Webl’s Radio, 14, Soho Street,
Londou, W.1. “Phone : GERrard 2089.

REGEIVERS AND COMPONENTS

LONDON CENTRAL RADIO STORES
B.T.8. Short-wave components, (eramic
v/h, 5.7 and Y pin, 173 each. Pudders,
ceramic hase .0002 mf., 3/6 each, Trim-
mers 00004 mfd.,. 3/6. Brass Tuaning
cowdensers 00025 mfd., 4/6.

AMERICAN Octal base valve-holders,
‘Muzda type, brand new, 6d. each.
PHILIPS 0.1 mfd. 5,000 ¥. w. cuudensers,
metal-cased, brand new, 10/6 eacl;.
FLEXIBLE DRIVES fur remote control.
Approx. 2ft. long. 4/- each.
ELECTRO-MAGNETIC COUNTERS. Re-
sistance 500 ohms. From 1-12,900, size
437 x 27-x 13", Ex-G.P.0., 9/6 each.
1-199%, size 4} x 13 x 137, §/6. -
VARIABLE CONDENSERS. 2 aud 3-
gang. Die. cast frames in first-class
condition, €/9 and 7/3 cachi.

YAXLEY type switches,”4 bank {-way,
7/6 ; 4 bank 5-way, 8/6 ; 3 bank 4-way,
6/~ ; 2 bank 4-way, 5/- ; 1 bank a-way, 2/6,
RELAYS. BSinall relays for operation on
2 v. D,C, with. 6-way_make and break
swilches.  Brand new, ‘5/- cach.
TRIMMERS. " Twin trimmers on ceramic
Lase, new, to clear, 6d, each, 5/~ doz.
ColL FORMERS. Cardhoard
Paxolin,  Assorted sizegg 2/9 doz.

aﬁd

YALVES. Stock of Mullard - TSP ¢’s,

HVR 2’s and TSE 4's, 17/6 each.
TELEVISION  diode- " valves. Unused
Mullard EA50, 69 mwm. X 12 mm. overali,
6.3 v, heater at .15 amp., 10/6 each.
CHASSIS. Heavy gauge metal chassis,
bat{leship grey, 127 X 517 x 23", 1/8 eaclr.
Also 10" x 51” x 87, brand new cadmium
plated, 1/3 each.
fully polished chassis, 12”7 x 817 x 8"
really super job, 4/- cach. Al drilled
valves, ete.
PUSH-BAGK Wire Flex, ideal for wiring
receivers, ete., 1/6 S-yard coil.
YOLUME CONTROLS. Wire wound,
1 ohm, #0Y ohms, 2,000 ohs, 3/8 each,
Carbon " type, 100,000 olms, 250,000
ohimns, 509,000 ohms, 1 megohin. 4/6 each.
Midget type, 5,000 ohms, 3/6 each. _ .
‘VALVEHOLDERS. ~ Chassis mounting,
7-pit.’ 6d. eacli; 5/6 doz.

. Continyed top of column 3,) E

, &
for

J BU’SAZERS. ete,

- Contactors, 35/-.

"volts A.C, in stock.

secial line. of beauti- |

ELECTRADIX BARGAINS

RHEOSTATS tol 1 ohm and off.
carries 4 amps!. for any current
regulation sub-circuit battery charge or
for dimming on 6 to 12 volts. One-hole
fizing with plated bracket.ifor table or.
.rack. Transincent pull-off knob has bulb
socket. U.8 A. make. New in carton 26.

. Well worth 5/-.

MAGNETS. The Wonder Midget 20z,
Pernanent Magnet. Discs of Alni
Steel. Trémendous magnetic force and
.only 13/16in. dia. by #in. thick with soft
‘centre for drilling. “One leaps off the tuble
to meet another. Uses: Any magnetic
duty, rnetal separation, magnetic chucks
and lifters. Cut-out core; volarizer, solenoid
cores, headphone remagnetizers, etc.,
28 each or 4/6 pair.
ELECTRIC Minjature 12-volt Autopulse
Pumps, metal diaphragm with filter,
Suction “and delivery, totally enclosed
for spirit, petrol or water, 15/-.
HOME GUARD Iandcombs. Micro-tele-
phones or Transcejvers for field tele-
phones. Govt. all-metal tvpe, No. 16, with
gentre finger switch 15/-; 4-way cords
2/6 extra. There are a number with centre
switch damaged in transit. no cords, sale
price 7/6.  Field Telarhones, complete,
£4/10/~ esch. .
A.C. Mains’Buzzers for
.. 6 volts 4/~ A.C. House Bell. 6 to § volts,
2:in. gong 4,8. Combination A.C. Bell and
ains Transformer 10/8. Practice Buzzer,
bakellte case. 2/~. Square brass case, 476,
Heavy-type bakelite case, 5/6. D111 double
core multi wound Buzzers, less contacts,
566. The famous Tiny Townsend Buzzer

1
DR)‘ CELLS: 11v. for telephones and field
sets. Siemens S 4in. by 1iin. by 1iin.
HUCK JAWS (pew). 100 sets of d-jaw.
self-centring Cushman type scroll,
Three sizes, 2!in. set of 3 jaws, 8/~ ; 3in.
Jaws, 8/- set.  Slze 4in. jaws, 10/-, set of
three, .
A C. SLOT HOUSEMETERS for shillings;
* new Chamberlain and Hookham, 10
amps. for.fuel controlling.
OZONIZERS. For air purification. Small
wail one-tube type for A.C. mains,
enclosed in white enamelled case, 21 /-
‘PLUGS AND SOCKETS. Radio twin
Belling type midget socket and: plug,
9. pdir. Sockets mounted. 4/ doz. pairs.
5 pair’ strip panel, 3= ° 5-pin plugs, with
panel socket and cords, midget type, 4'6
pair. 14-way plug and socket with cord,
7/6. tin. Aluminium Panpel. drilled 13in.
x 6%in., 3,-. Bakelite ditto, 7in. x 6§in., 2/3.
YNAMO BARGAINS. Rotax,!
volts, 8} amps., D.C., 3rd brush size,
8in. x-4lin., Iilb.. cost $10, unused, 17/8
{carriage paid England and Wales). ~ €1.E-C.,
Double-currenit Dynamcs. 8 volts and 600
volts, ball-bearing. 17lbs., mnew, R7/8
(carriage paid England and Wales),

HAND ALTERNATOR. Perm. Magnet.

Hand-drive, 80 volts. Useful tester,
10/6. Hupdreds of other alternators in
stock. State wants.

URNTARLES. Bakelite, 45in. diamster,
steel ball bearings, 2/- post. paid.
CIRCUIT BREAKERS, ironclad ; any
- amps. from 1! to 1} amps.. 25/~. Mains
Auto-cutouts in stock,
1103‘; DRILLS, D.C., sturdy
Y hench type,
weight rise. No. 1 morse socket for Hn,
clearance, in steel. 20 for dellvery without
permit, £7/10/ each.
PU\IPS. Stuart motor pumps, centri-

fugal C.D. shelter, 12 volts D.C. or 230
win-piston pumps
with or without motors. for suds or watet.
New Beresford centrifugal coupled to

Wolf,

"1 h.p. A.C. motor; iin. suction and dellvery,

300'gals. per hr.-on 40ft. Head, £17/10/.

wATEI{ FANKS for englues, storage.
cete. 3 kW. - Stuart galvo iron,- Sit..
high, 14in. dia,, with pipe Unions; only 40/-..

TANKS. Small oil or suds tanks, square,

plate, 6lin. x 3in. x lin., 1/6, post 6d.
Welded steel, high bress. containers, for
liquid gas o refrig.; pint size, 8iin. x 2%in.,
new. -Make good model boiler, 3/6. nost 6d.

‘Please add postage on all mail orders, and.

send starmped envelope for replies to

enquiries.
ELECTRADIX RADIOS
18, Broughton St.; Battersea, London, S.W.8.

. o Telephione ;. Macaulay 2159, sy

.each ;

geared feed counter-.
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mfd.

PHILIPS Mica-dielectzic 0003
Reactiou condensers, 2/- each.
SISTOFLEX 3 mm., -4 mm.. 5 mm.,
3d. cach por vd. length, 2/6 doz. vards.
8 mu,, 54. vd. length, 4/6 doz. yds. 16 mmn.,
7d. yd. length, 6/6 doz. yds.
PAXOLIN PANELS. Thin panels, 5/6 doz.
PUSH:-PULL INPUT TRANSFORMERS,
nickel iron core, in metal case, size 27 X
13" x 14" higly, ratio 6: 1. Price §/6.
T.C.C. Tubnlar Llectrolyvtic 2 mfd. 50 v.
workiug, 3/6 each. B. 50 m{d:+50 mfd,
+2 isfd.  Block electrolytics, 5/6 each.
EX-TELEVISION .manufacturer. Heavy
duty mains transformer. Input 240 v.
A.C. tappings at 5,000 v. 5-8 milliamps., "
and for supplying: filament of Mutlard,
HVR 2 (6.3 v. at. ,65 amps.). Shrouded in
metal box, 10/6 'eauh, carriage forward.:
VARIABLE RESISTANGES. \ell-made
resistumees with wiping contact. Will
carry ubout 10 watts. Brand new, first
quality. - Price 6/8 each.
PHILIPS DIAL LAMPS. 2i0v., 15 watts.
Miniature screw eap. 1/6.
SPEECH COiL RIBBON WIRE. Enam-
elled eopper.  Gauge approx. 20 theu. by
hi-thou. Per 1 1h. reel, 3/-.
SINGLE R.A.F. EARPHONES, resistance
750. ohms D.C. approx., 4/~ each; ex-
Govt. low-resistance single earphones 2/6
microplione buttons, well-known
make, 2/- each,
THREADED BRASS ROD. 12in. lengths,
2 B.A., 6d. per length, 5/6 per doz. .
DECORATIVE GABINET GRILLES, 4-har,
144" x 13”7 wide. Solid brass chrome-
plated, 2/6 each. Heavier quality, 3/6.
Also Rectungular Speaker Grilles, 7% x ~
63%,"1/6. -
SEE ADVT. PAGE 15. ADD POSTAGE,
. NO C.0.D. ORDERS.
LONDON CENTRAL RADIO STORES
23, LISLE STREET, LONDON, W.C.2.
‘Phone : Gerrard 296Y.

SOUTHERN Radio's Wireless Bargaing -—
7/8.—Assorted Components contained
in attractive permanent box, 2 Volume:
Coutrols, 12~ Assorted Condensers,. 9
Assorted Valve Holders, 6 Resistances,
Uhoke, Wire, Plugs, Circuits, ete. 716,

tage 7d. . :

i
/-—Assorted Parcel of useful com-
ponents including Tubular Condensers,
Resistances, Sleeving, Trimmers, Knobs,
Volume Controls, Switches, etc., ete. 25/-,
postage 1/1. i N
8/-.—12 Assorted Tubular Condensers to
 mfd. ‘working, 8/-. .
10/6.—12 Tixed Condensers, sizes including
1 and 2 mfd., 10/6.

| 3/-—Giross Assorted Screws and Nuts,

‘complete, "9/-.
§/~—Cross  Soldering
spade end=, 6/-.
ORMOND LOUD SPEAKER UNITS..
I ,urgess't/ 4-pole type 6/6, smaller unshrouded
type, 3/-. .
AGE P.0. MICROPHONES complete with
teansformer ready for use, 6/8.

Tags including

.GOODMARN 8” Permangnt Magnet Speakers

21/-, postage 1/-. .
TUNGSRAM H.R. 210 General Purpose -
Battery Valves, 4/9,

TELSEN Radio Magaazines. No. 6 complete
:with ¥ circuits 9d.  Wireless Crystals (Dr.
{Ceeil) 6d. each, 5/6" per doz., with Cats-
whisker, 91. each, 8/~ doz. Permanent
‘Datectors, 2/6; - “Binocular H.F, Chokes,
1/6. 75 ft. Wire .suitable for aerials
{covered), 2/6. Small Powerful Circular
{agnets, 13" diaineter 37 thick, 1/6 each,
15/~ doz.  Bakelite Morse Practice Keys,
A/~ . Bnazers, 4/-. Engineers’ Wire
‘Brushes, 10d. Many bargains for callers,
Post Orders postage extra. All Goods
Guaranteed. X
SOUTHERN Radio Supply Co., 46, Lisle
Street, London, W.C. Gerrard 6653,
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Below we give a selection of the wide
range of components at” present Hin stock.
Webb’s .war-time service is' still unique
in the facilities it offers to the radio<man,
CONDENSERS
.00035 mfd. - Tuning Condensers with
Slow Motion and Dial
3-gang 0005 Tuning
{Ceramic insulation)
Eddystone (Special) 115 mmfd.” Band
Spvead or U.S.W. Microdenser oo .
Cyldon 20 mmfd. Air Frimmer Ceramic 3/8
Cyldon 350 mmfd. Tuning Condenser _
incorperating slow motion dial o/
Ceramic Compression -Trimmers, 250.
450, 750. mmid. and double 100 mmfd. 1i-
1.C. Trimmers and.Fixed Condensers.

Conden<ers

All values available,
Aercvox 40 mfd. 200 volt Condensers for

Midget Receivers ... 6,6
Duybilier..1.6,000 volt wokag

RELIANCE . RAD10 SERVICE,
8, Kenninglon Park Road, S.E.11.
*Phone : REL. 2331.

FUSES.. 1 amp. tubular type. 3d. each.
VALVEHOLDERS U.8. type, 4 and 7 pin,
6d. each. 5 and 7 pin Lnglish, 8d. each.
Mazda O(‘f’ll 8d. each. " All “ehastis mount-
ing. 4 pin hqsebo ard type, 3/- doz.

REACTION Condensers. .0003 mfd. 6d.
MICA Condensers. Allvalues. 12 assorted.

'5/-.. Our selection.

VOLUME GONTROLS. Ideal for service-
men. 6f= doz !
ELEGTROLYTIGS 8 mfd., 12 mfd.,
16 'mitd., 3x 4, ete. Tubular type. Not
ivet.” Our. price to'clear, £1 per doz. Our
selection.

3 WAVE BAND Dials. Glass, in very nice
colours, Complete with backplate. 2Z/=
ERIE Resistors. 2 watt. 330 and 600,000
ohms. 1/ each, 10/~ doz.

TUBULAR Condensers. .02, ,001, .0002,
0005, .005, .0001; .0003. All Ed. cach.
Metal- cased, 0.25 ‘mid. 1,000 v. working,
1/6. T.C.C., 50x12, 1/6 each.
RESISTORS. 1 \\att 500 ohms., 7,000
ohmns,, 12,000 ohmis, 3/- doz.

METER ~Resistors.
1400 obms. 7d. each.
SPEGIAL OFFER. H.T. Eliminator
Transformers, 220 v. input, 150 v. output.
15/= each. i

MORSE KEYS. I@deal for practice. 3/
SPEAKER TRANSFORMERS. Pentode
output only. . §/- each.

Regret No. €.0.D. Please Add Sufﬁcleni
Cash to Cover Postage.
RELIANCE RADIO SERVICE,

8, Kennington Park Road, S.E.11.

Correct to 1 ohm.

First Grade NSF Tubular 001:‘ s
.1 and .01 mfd. (350 voit) o o
MORSE PRACTICE
Battery-operated ‘audio’ oscillator type
works on 2 volts only
Streamline Metal Key. U‘S A. pattern 66
G.P.O. Bar Type Practice Key
G.P.0O. Bar Type Keys, first vrade finish
(2 contacts) . 17i
P.0. Bar Type Keys, first grade finish
(3 contacts) .
P.O. Bar Type Feavy Dut;y Opelatmg

Key (3-'contacts) 28/6
MIGROPHONES
Rothermel—Brush D.104 Crystal £5/5/-

Rothermeél—Brush D.104 Crystal with
control switch handle
Rothermel—Brush D.104 Iapel Cryetaél/lor
im
Rothermel—Brush Crystal on heavy
k- stand £5/0/-
Moving = Coil,
transformelr
Microphone Stands for M. C Mlke
MISCELLANEOUS ITEMS
Fush Back Thsulated Flex (single)

hxghest quality’

"2/2,

oz, yds. 1/~
Screened Braided Wire (finest quali\:y)-,

rd 9d.

Resistance Cord for A.C./D.C. Recelvers
(100 -ohms per f{t.) . od per ft. 2/~
Potentiometers and volume controls—

‘all usual values frofn stock at /8
Midget type Centralab at . 5’8
Oollapsible Microphone Sf.and 49/
41in. Permanent Magnet ‘* Rola - 7 Lioud

Speakers 18/9
Goodman. 8in, Permanent.Magnet 15/-

Output Transformers for above, tapped
triode and pentode 5/8
A.C, Battery Chargers, output 2 6 and
12 volts 1 amp. 45/-
AMPLIFIERS
One of our specialities—High Fidelity
Anmplifier Equipment and Compon--—
ents. Linear response input and
output transformers..
Complete amplifiers :—
Wobb's 30-watt A.C. operated
Webb's 30-watt battery-overated
(Both include thicrophone)
Additional charge of 1]- for postage and
* packing on orders below 10/-
WEBB’S RADI O, 14 Scho §t,, Oxford St,,
London w.1 Telephone Gerrard 2089

"pen9am to 4 p.m. Sats, % a.m.
to. lZnaon

£30
£30

GALPIN'S ELECTRICAL STORES.

1/32in., best quality.
post’ free.

ELECTRIC LIGHT CHECK METERS,
well-known - makers, first-class cmulmon
elactrically gunrﬂnieed for A0, mains
200/250 volts 50 -cy. 1 pﬁasﬁ 5 amp-: load,
16/- each; 10 amp. load, Izlﬁ,mxrm"e 1/-.
AUTO TRANSFORMER 1,500  watts

Price 4/+ per doz.,

step-up or step-down. Price £, carr. pd.
ROTARY. GONVERTOR, D.C. "to D.C.;
input 220° volts D.C.; output 12 volts 'tt
50 amps. D.C., ball heﬂrmu‘, condition as
new. Drice- £10, carriage forward, or 17/6
passenger train,

ALTERNATOR, output 220 volts, Iph.
50 cyeles at 180 watts, will give 1 amp.
easily, speed 3,000 rpm qelf-eamnnn
condition as new.
forward, or 15/- passenger train.
TRANSFORMER, input 230 wvolts, 50
eveles, 1 ph.; output 1,100-0-1,100 volts
at 220 mlllmmp~ and ¢ volts C.1. three
times, earth screen, wouud to BSR
weight 32 1bs, Price £86,carriage passen"er
train 7/6.

dia., flush mounting, re\dmf' 1-50 milli-

amps. 50/= post free.
110 V, D.C. KLAXON MOTORS, precision
made, ball bearing, vfuluble speed,

approx. 1/10th h.p,, Taminated felds, as
new, Price 30/= e-'xch post free.
MOTOR BLOWER, 110 volts, D.C., fin,
dia. intet and outlet, Z-h.p. motar, condi-
tion 115 new,
Puce £7, carriage paid.
SEARGH OR FLOODLIGHT 20in. dia., on
swivel stand, Mangin mirror. reflector,
fitted C+.E.8. lamp holder. Price £7,10/-,
earziaze forward.
ROTARY CONVERTOR, D.6. TO A.8., no
name plate or pfxrtxcul.u-s ‘estimated rating
290 volts, D.C. input, 130 .volts A.C.
 outpub at 1,000 watts, condition as new.
Price £10, carriage fnr“ard
LouD RINGIN_G BELLS, working on 20
volts D.C., 8in. dia. gong (bell metal),
viated, waterproof, absolutely as new.
Price 30/-, carriage 2/-.

(Continued fop of next page.)

SHEET EBONITE, size 12in. by 1lin. by |

tappings 0-110-200-220 and 240 volts ful.

Price £8, carriage

MOVING ‘6OIL METERS, high grade, 2in.-

portable lightweizht, 1,800 |
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e B=v. RECEIVER
i Complete Kit of Parts for building
¢+ 3-valve' receiver, S.G.-DET. OUT—

+ PUT. nclylldes valves, chassis

¢ (size . overal components £

: mounted, 124n. x gin. x THn), !}

¢ P.M. -~ speaker,. all .component:

¢« wiring, ete.,’ . with circuit H
BATTER. 3126 ;
BATTERY ALLWAVE £5 126 ;
A.C. £6 100

. Less batterles and cablne‘t (Regre &
1no cabinets available.) Carr.Paidg ¢

MAINS TRANSFORMERS. ‘300 0-
350 v. " 80-100 m.a. 4 v. da., 4 v. 2a,
input 200-250-v. A.C., 2§/~ cach,
VARIABLE GONDENSERS. 2-gang,
standard type, ceramic insulation.
Brand new, 7/6 each, '
CHASS!S. Brand new metal chassis,:
undrilled, finished in lntﬂeslup arey,
size 103”7 x 81" x 23", 4/6 each.
SGREENED GOILS -Philips dual
range aerial -coils (no reaction), with
air-space trimracrs, circuit, 1/6.
SHORT-WAVE - DOUBLE WOUND
‘FILAMENT CHOKE

TAPPED MAINS bROPPING RE-
SISTANGES, appiox. 800 ohms,
sf:m(l.ud for Pye, Lissen, etc., .2 amp,,

3/6.

RESISTORS dlﬁ'erent values, §-watt,
ad., ~-w1tt 1-watt, 1/
SCREENED VALV‘ CAPS, 6d. each:

wreee 2=¥. RECEIVER...c.....

Economy Local Station Qu'llity_
: Receiver, very efficient and reliable, ]
-Complete kit of parts, including *
+P.M. Speaker, B.V.A. valves, cir-
+ cuit. \unng and all component
g BATTERY £3 15 0

g Less batteries and ca.bmet (Regy et ]
H e cabinets available.) :
CA RIAGE PAID. E

Tl.:BULAR GONDENSERS, T.0.C. or

[

B N.1.. 0.0001, 0.0002, 0.0003,
0.0005, 0. 005 5, 0.00015, 6d.; 0.01,
0.02, 0. 1, Sd. 0.25, 113 ; 0.5, 2/

Tubular L!ectrul\(m=, 25 mfd.
¢/- 3 75 mfd. 12 v., 2/-
19,

MiICA CONDENSERS, 30 mwfd. and
0.0005 and 0.0001, wire ewded, 8d.
VALVE ‘HOLDERS, English chs
type, 4-pin. 6d. ; 3- pm and 7-pin, 6d
English Oct'\l 6d. H American ¥,
type, 4-, 5., G-, and 7-pin, and Inter-
n.xhonal Octa]

Y V.,
;o0mid. 12 v

o9

ed.
OCTAL GABLE PLUGS  AND
-SOCKETS, 1/6 complete.
GROUP. BOARDS & TERMINAL

STRIPS ASSTD., 3d., 1/- cach.

Speukers and Mains Transforiners
vn!l shortly be avaiinble in small
quantities, Please send us your
enguiries,

Kit Sets made up to your 6wn speci-
fication or to contorm with * Prac-
tical Wireless * hlueprints. (Alter-
native componentswill besent where
original :1)&(3111(&1110115 are not avail-
able.)

HOURS : 9-6 p.m., Saturdays, 1pm.;
C.0.D. orders accepted ; prices subject
to alteration without notice ; special
terms to members of H.M. Forces and
Civil Defence workers ; licence to
export to Northern Ireland and Irish
Free State ; please add postage for
i enquities and mail orders.

We supply kits to your specification.
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ROTARY CONVERTER, D.C. to A.C.,
input 35 v. at 16 amps. D.C., output 24
volts, 100 cycles, speed 3,000
4 pole, ball bearings, condition as new.
Price £8, cartiage pajd.

1 KW, TRANSFORMER, input 100 volts
at 100 eyeles, single phase, ousput 16,500
volts, centre tapped to earth. Price
£4/10/-, carviage forward.

X-RAY TRANSFORMER, outpnt 45,000

volts at 5 k.v.a. constant ratiug, 50 eyele,
single phase, input tapped for 70, 103, 150,
260, 220 and 240 volts, oil-filled tank.
Price £39, carriage paid.
D.C. MOTORS, 110v. and 220v., approx.
1/10 b.p., series wound, in perfect working
order. Price 12/6 eaech, carringe 1/-.
Please state voltage required. :
HEAVY DUTY CABLE, V.I.R, mnd
braided, in first-class condition, size 37/13,
lengths 30 to 40 yards, Price by the length
6/- per yard, carriage forward, or 8/- per
vard for short lengths, earriage paid.
200 AMP. SWITCH FUSE, three-way.
Tronelad, unused, 400 volt, size overall
30in. x 12in. x 12in., maker 1. N. Bray,
Ltd, Price £6, carriage forward.
THREE-PHASE TRANSFORMER,
gize Zlin, by 17in., each pole area 7 sq.in,,
each pole double wound D.C.C. copper
ribbon, rating not marked, condition tirst
olass, weight approx. 2% ewt. Price £10,
carrviage forward. 1
110V. D.C. MOTOR, compound wound,
1 b.p. 2,200 r.p.m., ball béaring, condition
as new. Price £3/15/-, carr. paid.
GALPIN’S ELECTRICAL STORES, 21,
WILLIAM STREET, SLOUGH, BUCKS.
‘Phone: Slough 20855.
Terms: Cash with order.

FRED’S RADID CABIN.
FUSES, glass, 1] inches fong, 2 amp. and
1} amp., 3/~ doz.™ » &
MAINS DROPPERS, 0.2 amp., Pye, 3/6.
MICROPHONES. Complete with trans-
iormer. Sofid ebonite job, full instructions
fncloded. New'line, 6/- each. ]
TRIMMERS. 100 m.mfd: smali type on
paxolin base, 4d. each, 3/9 dozen.” New.
PUSH BUTTON, G-way, no knohs——‘a
really fine job. 2/- each. New.

TRIMMERS, straight line type, capacity’

3.35 m.nfd., 64. each.

SPEAKER GRILLES, 7in. x 3}in. Chre-
minm plated, cheap to clear, 1/6 cach.
GRID LEAKS, 1) meg. wire cnds. 4d.
SUPERMET CONDENSERS. Three-gang,
D005 nfd.  1/3 each.

EKCO mains twin filter chokes. 1/6 each.
SRYSTAL and Catswhisker in metal box.
New stoek at low price of 6d. eacli.
SLEEVING. 3id. per vard length. 1 doz.
lengths, 3/-. Braided sleeving 8d. per yard
length, T/- doz. lengths.

TL.6. Tubulars, 0.1, mfd., 7d. each, 6/6
doz., .also .01 mfd. at §d. each, 6/~ doz.
CONNECTING WIRE. Toeat resisting,
tinned copper, as used by Government.
6d. coil of 12 11,

TRIMMERS, 50 m.nfd., 3d. each. Also
250 m.mfd., 3d. each. .
MISROPHONE Inserts, ex (.P.0., 2/3.
MORSE KEYS on polished solid oak buse,
exaetly as supplied to the Alr 7raining
Corps, etc., 4/6 each.

CRYSTAL Detectors, permanent type, /6.
STANELCO Rlectric Soldering  frons.
Made by Standard Telephones,
special bit for riulio service work.
each. Also “Solon™ irons, new, 13-
each. Resin-cored solder, 4/~ 1b. reel.
METAL Spade Tags, 3d. dozen.

T.6.8. Blsctrolvties, 50 mfd, 12 voli
workinig, 1/3 each.

GONDENSERS. ““ Plossey” 4-gang,
screened, 64 x 33", 4/6, S-gaug 61% x 337
unscreened, 2/8. CULIty " 3-gaug

{Continued top of column 3.)

21/~

I.p.am.,

COre

- nautical, Automobile, Building, Civil,

witly

1 211, Temple Bar

AYL

MUTUAL CONDUCTANCE
VALVE TESTERS

B

Robust, compact and accurate
test instruments.

This instrument provides a quick and
accurate measurement of Mutual Con-
ductance of practically every type of
British and American valve, Tests are also
provided for Cachode Leskage, Electrode
Shorts, Filament Con- MODEL 45

tinuity -and Diode and ¢ i
Rectifier Emission. £15 H 1 5\: 0
Taylor Valve Testers are supplied with
a- book of instructions, including. wiring
diagram, a valve chart covering over 1,000
types of valves, and a grid connectlng lead.

Taylor Efectrical lastruments Lid.
413/422, Montrese Avenue, Slough, Bucks.
Telephone : Slough 21381.

AUTHORITATIVE
ENGINEERING
TRAINING

32 FIRST PLACES
and Hundreds of P

0005 mfd. straight, screened, 537 x 3%,
4/-. Al brand new and include trijmers.
Fine yeared drive, abont 50-1 0005 m(d.
straight, 3-gang for tiexible ot direct drive,

/6. .
TRIMMERS., 4 on bank 1-4,000 mmfd,,
8d. each. ¥ .
TRAN,SFORM_ERS for laminations only,
37 x 237, 148,

WANDER'PLUGS. "Red snd black,
1/3 doz. :

CHASSIS. Drilled for 8 v. 7% x 77 x 23", 1/3.
KNOBS. 21" Brown Bakelite }” spindle,
2 grub serews, 1/-. :
Postage must be included. No €.0.D.
FRED’S RADIO CABIN FOR BARGAINS:
75, Newington Butts, S.E.11. Rodney 2180-
New -braneh at 17, Hamillon Parade
London  Road, North Cheam. Surrey-

GEF GEE GEE GEE GEE GEE
15, LITTLE NEWPORT STREET, W.C.2.
AMERICAN & B.V.A. VALVES. Many
types- avnilable. Send requirements: for
quotation.
MAINS TRANSFORMERS, Brand new,
300-0-300, 120 m.a. 4 v. and 4 v., also
similar giving 6.3 v. and.5 v. output.
£1each. Also,superior quality 4 v. 6amp,
and 4 v, 2} amp. 150 m.a., 25/-. Inciude
9d. extra for carriage,
MAINS DROPPERS. .2 amp., suitabie for
Lissen, Pye, etc., brand new, 3/9 each,
also .3 amp. for Decea, Ferranti, Maestro,
brand nei, §/6 each.
TUBULAR CONDENSERS. 50 mfd. 12 v.
working, brand, new, 1/~ each.
PENTODE Qutput- speaker transformers,
brand uew, reduced price. 5/~ each,
T.C.C. TUBULAR CONDENSERS. .1 mid.,
9d. each, 8/- dozen. .
I.F. TRANSFORMERS, brand - new, 465
ke. {ron core, absolutely first class, 9/~
pair.  Also suitable 5 wave. band ceil
pacl Complete assemably, including
switeh, condensers. trimmers, et c., but less
switch rod. Brand new, ready for con-
nection, 20/-.
STAMPED Envelope must accompany
all enquiries, . )
GEE ELECTRIG, 15, LITTLE NEWPORT
STREET, W.C.2.  GERRARD 6794,

‘ TUITION
LEARN MORSE CODEithe Candler way.
See advertiseruent on page 28,

were gained by T.1.G.B.
students at recent examina-
tions for A.M.Inst.C.E.,
AsM.I.Mech.E., AM.IE.E.,
A.F.R.AeS., C. & G, etc.
Write to-day for ““The Enginecr’s
Guide to Success,”” containing world’s
widest choice of home-study en-
gineering courses—Wireless, Tele-
vigion, Electrical, Mechanical, Aero-

Chemical, Gas, etc., and which alone
gives the Regulations governing
-admission to the Recognised Eagin-
eering Instifutions., Mention branch,
post or qualification thatinterests you.
The T.LGB. g .
Guarantees KN
training nntil @
‘Buccessinl  for
the: one fee.
The

Technslogical
institute of
Great . Britain,

House, Lendon,

EC.4.

(Founded 1917,
20,000 Susccesses.)

World's bc choice f
[gou

urses in Engineering

“"RADIOLOCATION.” —Studenis of both
sexes trained, for important war-time
Radio Appointrients.. Also for peace-
time careers in all branches of Radio and
Television.  Boarders 'accepted. Low
inclusive fees. College in ideal peacefnl
surroundings. 24. stamp for Prosgpectus,
—Wireless College, Colwyn Bay. —
PRACTICAL DPostsl Radio Courses,
cpaching for LP.R.E. exams. and post-war
algmintments: hooklet free.—Secretary,
L.P.K.1., Bush House, Walton Avenue,
Henley-on-Thames,

- WANTED

WANTED. 18 8.W.G. Enamelied Copper
Wire. Sample, price, quantity availahle,
f_@_u_in Dragon Road, London, S.K.15
WANTED, American Valve, HYTRON

-BANTAM 50. L. 6. ¢.T. New, if possible.

—Westoby, 24, Laural Ave.,
Buacks,

WANTED, Buy or loan Blueprinf aud
Instroetions Book for Mains 8.7, 600.——-
Pinches, 9, Whitehill Rd., DBrinsworth,

angley,

" Rotherham.

WANTED. * Electrical. Measurements,”
by * Golding.” 1940 ed. Generous price.
—Iales, 115, Wicklow Drive, Leicester.
PRACTICAL WIRELESS, dated Oct.
31st, 1937, and blue print of 8.1.900,—
Cope, 51, 8t. Johns Road, Chelmsford.




Practical Wireless
BLUEPRINT SERVICE

PRACTCST WRRLEES

Blueprintz, 84, exex.

1937 Crystal Reczorer 8
The ior* .

Maing Sets : Biﬂu‘znn iz :&

A(‘ %Super*a “Trr
.. ¥3 Seperhet T

E. J. Camm's A.C. Superhetid .. — PWiS
P. J Camm 8 Lulversal £4 Super-
v, =  PWeo
Qua.xtone » Umveraal Four . PWis
Four-valve : Double-sided Blueprmf:, 1s. 6d.

Push Batton 4, Battery Model .
Push Butten 4, A.€. Mains Mode] }22‘10'38 E0
SHORT-WAVE ~SETE. ~ Batiery Operated.

One-valve : - Blueprint, 1s.

Simpte 8,V v S~ PWSS
e lueprinis, 1s.. ‘each.”

Midret Short-waye Two, | (D;Pen). -«  PW38A
Fhe * Fleet” sbort-wave ]

1D (HP Pen), Pen)- e Wt

Three-valv Blnapruzts, 1s. eaeh,
Experimente a Shntt ~Wwave 'I‘hrea
(3G, ‘D, Po - PW30A
The Prefch”S (D 2 LF (PU and i i
Trans))

.. rWés
The Band—Spread 8. W Three
{HF Pen, D (Pen). Pen) . - PWE6S
PORTABLES -
Three—valve : ‘Bluéprints, 18’ each,
F. J. Camm's ELF Three-valye
Portable (HF Pen, 1D, Pen) — PW65
Parvo Flvwelgh?. Midﬂet Portable J
(G, D, Pen) . ale PWy7
Fonr-valve Blueptmt, s, 2
Imp " Portsble 4 (D, LP, L7 o
{Pen)) .. - PWse "

MIsUELLANEOUS
Blueprint, 1s,

B W. Converter-Adipter (1 valve) —  PW4sA
AMATEUR ELESS AND WIRELESS
MAGAZINE

CRYSTAL SETS.

Biueprints, 6d. each. ok
Four-station Crystal Set., 09 — AW4RT
1434 Crystal-Set | as a— AW444

13-mile Crystal &et e .y
GHT SETS, Rattery Operated

One-valve : Blueprint, 1s.

B.B.C. hpecml One-v.llver a9 — AW387

Two-valve: Blueprints, 15, each.

Meloiy Ranger Two (D, Traus), , — AW388
Full-volume Two {5G det, Pen). . —_ AWiI92
A Modern Twa-valver .. —  WMiyg
Three-valve ; e Blueprints, Js‘ enoh ‘v
£5758.8.G. 8 (8G, D, Tra .. —_ AwW412

Luecrne P:znger (8G, D, Trar.s) . — AW42S

£5 5s. Three: De Laxe Version .

(362, D, Trany),. b vAVH'Ba

Eransportable Three (SG D Pcn) s - TWMeTI
Siraple-Tune Three (8, D, I‘m) — “M‘H?
Eccnomy Pentode Three (su "D P

r) — WM3IT
"WML ]934 ﬁt:\ndatd Three . B A

G, D, Pen) O WM
£3 3a.. Three (S8G, I) Tr:ms) LA —~— WM354
1935 x5 6, B1t2c17 Three {3@,

D, Pen) . .. o o . - . WMi7l
PTP Three (Pen, D, Pen) . — WM389
©ertajnty Three (SG D, Peny . - WM393
Minjtube Three (SG, D, Tr.ins) WM396
AllWave \\rummg Three (SG, D,

Pen) - WM400
Four-valvs : ‘Blaepriats, 1s 64, each,
€33, Foor (8G; D, RC. Trans) . e AW370

U~ontuined Four (3G, D, LF

¢l B) —~ WMB331
Lucerne *tmxght Four (SG D ;N

LF, Trans) —  WX350)
£35 36, Battery Four (HF, D LF) —  WHusL
The H.K. Four (3G, 5@, D, Pen) — WMB384

The Aoto Straight-Four (H_F Pen.
HF Pep, DDT, Pen) . . WM404

Five-valve : Blaeprints, s, 8. each

F3 ;-rr-.g.mhtv Five (2 HF, D, RC,
Transh - WM326

& B Q'ladmdyne @ SG b, LF
WM244

New l“N E Five (2 SG D LF.

Class By . ~ WM340

“Mains' Operated
ho—vuve Blueprints, 1s. each
ctrie Two (D, Pen) 4,C.
2 ¥ A,C. Twd (D, Trans} A.C,

AW403
W86

I

salve : Blueprints, 1s, each.
L New All-Electrie
C.

in -Publication should be.add
Sou\n!‘ampmn Street, Strand, Lo

These Blueprints are drawn full size.

Copies of appropriate issues containing
descriptions of these g2t3 can in some cages be
supplied at the iellowine which are addi-
Honal to the cost of the Rlueprivi, A dash before
the Blueprint Number indicates that the irsue
is out of print.

Practical Wireless (issnes dated prior to June
1si, 1940)

d. Post Paid
(Issues dated June Ist to July R7th,
1940, d, Post Paid
(Ismes dated Beptember, 1940, to November,
19413 7d. Post Paid.
(Issues dated December, 1941 and atter)
10d. Post Paid
Amatenr Wireless oo ad, .., .,
Wireless Magazine e 7 L,

The index letters which precede the Blueprint
Number indicate the periodical in whigh the
description appears: Thus P.W. refers to
PRACTICAL WIRELESS, A.W. to Amateur o
Wireless, WM. to Wireless IHagazine,

Hend (Dreferu‘lly) & postal arder to cover the.
coft of the Blueprint. and the issue (stamps rver
6d. unacceptalile) to PRACTICAL WIRELESS
Blueprint Dept., George Newnes, Ltd., Tower
House, Southa.mpton Street, Stmnd \\' .2,

, ¥ains Sets : Blnepunts, 11 eaeh

Heptode Super Three A oo WM359

PORTABLES
Four-valve : Blueprints, 1s. §d. each,
Holiday' Portable (8G, D, 1F,
Class B) . — AW393
F.nmly Porlable (Hl" D B(,
— AW 447

T5)
Tyez'sl'nrlable ISG D, .2 Trans) N -_— WM36y

SHORT-WAVE SETS. Battﬂy Operated,
One-valwe : Blueprints, Is. each.
S5.W. One-valver for America kA \\' 15.10.38 AW429
Roma Bhort-Waver . .. - AW4L52

‘Two-valve : Blueprints, 1s. each,

Ultra-short Battery Two (SG— dcb
Pen) o0 od L W02
Home-made Coil Two (D Pen) .. — AW440
Three-valve : Blueprints. 1s. each.
prenmculer’s H-metre Bet. (D, .
Trans, Super-regen) -_— AW438

‘The Currier Short-waver (SG.D I’) WM390
Four-vaive : Blaeprints, is. 8d. each,
AN, Short-wave <Yve orid-heater N
(HF, Ven, D, BC, Traas) — AW438
Empne Shurt-w aver {84, D, RL, T
Trans) .. - WM313
Standard Fonr-vakver ‘ihort-waver
(4G, D, LK, P) . e b WM383

Superhet : Blueprint, 1s, 64. .
Bimplified Short-wave Super ho - WK397

Maing Operated
Two-valve : Blueprints, 1s. each,
Two-valve Mains Short= ~waver D,
Pen) A.C AW453

Three-valve : Bluepriats, 1s, .
Emigrator (3¢, D, Pen) A.C. .. - WM352

Four-valve ; Blueprint, 1. 8d.
Standard Fowr-valve A.C. Shorte
- 'waver (3¢, D, RC, Truns) .. -~ WM301

MISCELLANEQUS
8. W. One-valve Canverter (Prme
d.)

= AW323
mthue!ast’s Power Amp] fer (]/6) -  WMI87
Listener's j-watt A.C. Amplifier [
A/5) — WMi92
Radip Unit. ("\7) for WM 302 (1/ ) -~  WM398
Baurig Electrog:: am. battery am-
plisier (1) -— WM339
De Luxe Concert A.C. ‘Electro-
gram (1/-y —  WM403
l\ew Style Short v»ave Adapter
. e . WM3B8
Tuck]e Cl h’\'r“"ﬂ‘ (ﬁd Y .. - —_ AW462
Short-wave Ad‘mter {1/ r -—  AW456
Superhet Converter (1/-) — AW4ET7
B.L.D.L.C. Short-wave Converter .
% - e WA405
Wﬂson Tone Master (1/-) N - WM406

The W.M " Shortewave Osme



P

1T TELLS HOW
TO MAKE YOUR
FUTURE SECURE

1In the more compétitive days of peace, techmcal training will be a vital necessity to
the Engineer who wishes to safeguard his position and make advancement.
Lid ENGINEER!N& OPPORTUNITIES " will show you haw to’secure this all«
:mpoz‘tani techiiical training duickly and easxly in your spare time. This H2-page
book is fudl ¢f valuable information and explains the simplest’ way of preparing for
recogni ﬁixan;matmns. Among the courses described are:

A MEL Mach.E, AM.LE.E. o AF.R.A=.8,

T, m‘ Production Engineers. City ‘and Guilds. Air Ministry Licences.

Mérhanical £ Engineering, }liri;tﬂ]“cal Eugineering. Aerovautical Engineering.
allations.

?:::)g::smans}np - Electricity Supply. ——-——-—-A M1 ACE ‘

Wg(ks Management. AMICE. - ﬁfxf:;obﬁihlz:xag:?eenng

]ighnd Tool Design.
Maintenance Engincecing,

" Diesels. - L.1.O.B,
lnspectiun. . Building . Construction,

Cleck of Works.

Special Courses for London Matriculation and R.A.F. Mathemat!cs.

Civil Engineering,
Structural Design.

Carage Masnagemment.
A M.Brit LR.E, ! K
Wireless.

Radio Servicing,
Television. etc.; etc.

if' you are earning-less than £10 a week you cannet afford to miss readiag i“ ENGINEERING
OPPORTUNITIES. Write (or forward the coupon) for your cHpy o!'* th!s enhg}atemnv gulde to

vweil pald nosts NOW—-FREE and past free.

. BRITISH INSTITUTE OF ENGiNEER!NG TEGHNOLGGY i

[ 4093, SHAKESPEARE HOUSE, STRATFORD PLACE, LONDON, W.i.

' Please forward FREE and post free your F12-page handbeole. # ENGINEERING '
OPPORTUNITIES '

OIS, DL o —
GRYSTAL Detectors, permanent type, 1/6.
STANELCO Electric Soldering = Troms. o

Made by Standard 'Telephones, with '?lel;_\lame cocS Lo Co T s (o ol Uil il

special bit for radio service work, 21/-
each. ‘Also *Bolon” irons. new, 13/«
each. Resin-cored solder, 4/« Ib. reel.
METAL Spade Tags, 3d. dezen.

T.6.6. Bloctrolytics, 50 mfd.,, 12 volt
working, 1/3 each.

CONDENSERS. “ Plessey ”  4d-gang,
screened, 817 x 2337, 4/6, 3-gang 617 x 517

unscreened, 2/6. “ Utility 7 3-gauvg (ﬁ'ow.t’ngTmn <o

{Continued top of column 2.) .

- -
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S, LIMITFD Tawer House Southampton Street, Strand Landon W.C.2, and
TD.. Exmoor Street, London, W.10.

1 20,0004 Afsicn CFNTRI\L NEWS AGENCY . 1,0, Subscripbion rates including postage 5
pum. Reeistered at the General Pust Office for the Canadian Magazine Post,

Sole Asents for Aastralia



