333&01*{0_4 I, WIRELESS, DECEMBER, 1954

AN ALLW

& iy - - ‘,
A

_ Front Yiew of a Univ_éi"sai
- Power Unit Described in
- This Issue




PITMAN

pREMIER 1 VALVE DE LUXE'

Battery Meodel S.W, Receiver, complete with 2-volt
‘Valve, 4 Coils, Covering 12-170 metres. Built on
steel chassis and Panel. Bandspread tuning, 55/-
including tax.

PREMIER S.W. COILS

4- angd 6-pin types now have octal pin spdcing and
. will fit International Octal valve-holders.

4-pin Type €é-pin Type
Type Range Price Type Range Price
(M 9.15 mo *e 216 w : 9-15 mo e 2/6
04A 1226 m., ... 2/6 -06A 12226 m. ... 2/8
4B 24Tm. -« 216 06B 247Tm,. ... 2/6
04C 419 m. ... 26 06C 4194 m, .. 2/6
04D 76-170 m. es ’2/6 OGD 76.170 m; Yo 2/6
ME - 150-350 mv eoe 3/‘ y
4P 255-550 m. ... 8/« - Chassis Mounting
04 N 490‘1;000 M. see '4/' Octal Holders
04H 1,000-2,000 m, .. 4= 10id. each.

New Premier 3-Band S.W.
38-86 m., 4/9.

2 Push-Pull Switches to suit above, §d. each.

Premier Short Wave Variable Condensers.
~ All-brass construction, easily ganged. 15 mmfd.,

'2/11 ; 256 mmid., 8/3 ; 40 mmfd., 3/3 ;: 100 mmfid.,
- g/11 ; 160 mmfid., 4/8 ; 250 mmfd., 5/8.

Brass Shaft Couplers, iin. bore, 7id. each.
Flexible Couplers, iin, bore, 1/8 each.

Morse. The Premier Oscillator supplied complete
with valve, on steel chassis, price 27/8. Practice
key, 3/3. key, 5/10. Super key, 11/6. 3-Henry
Chokes{as used in Oscillator), 10/-.

- Buzzer, adjustable note, 1/11 each.

Coil, 11-25, £5-38,

Send for details of other radio

High pitched -

PREMIER RA

STEEL CHASSIS
Undrilfed

10 X 8 X 2* price 7/~ each

16 % 8 % 24" price 8/8 each

20X 8x21” price 10/6 each

. BAKELITE
DIELECTRIC
- REACTION
CONDENSERS

0001 mf,, 1/3,
T 0003 mf,, 2/6.
5005 mf., 2/9 each.

0003 mf,, Difierential,

8L

1 8.W. H.F. CHOKES

10100 m,, 1/3.

Pic Wound, 5-200 m,,

2/6,

VOLUME-
CONTROLS

Carbon type 20,000 and
" 2meg., 3/9 each.
6,000, 10,000, 50,000,
100,000, %, 3 and 1 meg,,
4/8 each.
Whe wound type 3800
and 10,000 ohms
5/8 each.

" accessories ~available. All en-
quiries must be accompanied by

- a 23d. stamp.

MODERN RADIO

Premier Super-Moving Cofl Mike,

DIO-

30 amps. Centre Zero Bakelite case, 19/6 each. _§

Mains Resistances, 660 ohms .3A, tapped 360 4
180+60+60 ohms, 5/6. 1,000 ohms, .2A, tapped at:
9060, 800, 700, 600. 500 ohms, 5/6.

PREMIER MICROPHONES

Transverse Current Mike, High-grade large:'
ilét%lllt ézé;m Response 45-7,500 cycles. Low hiss B
vel, - , &

Permanent
Magnet model requiring no ener’gisin%. Sensi=
tivity 56db. Impedarce 15 ohms, Excellent
reproduction of speech and music, £5/5/=

Microphone Transformers, 10/8 each. *

Crystal Mike. Response is flat from 50-5,000 cycles
with a slightly rising characteristic to 8,000
cycles. Output level is minus 60db. Price 39/6.

Clég})sl'nmm Collapsible Type Microphone Stan'd,"‘; ,

2

: MOVING-COIL SPEAKERS
Goodman’s 3lin. P.M. Speaker, 16 ohms Voice Ceil,
Rola 6iin. %’M Speaker, 3 ohms Voice Coil, 25/-,
Rola 8in. P.M. Speaker, 3 ohms Voice Coil, 25/«
- Above speakers are less output transformer.

Pentode Output Transformers, 3§ watts, price
10/6 each. _

Celestion or Plessy 8in. P.M. Speakers, 29/6.

Celestion 10in., P.M. Speaker, 49/6.

The above speakers are fitted with output trans-
formers. - S '

. ALL POST ORDERS TO : JUBILEE WORKS, 167, LOWER CLAPTON ROAD
_\ | LONDON, E.5.  (4dmherst 4723) ) |
CALLERS -TO : Jubiles Works, or 169, Fleet Street, E.C.A.  (Central 2833)

- COMMUNICATION

By J. H. Reyner. A manual of modern theory and practice

covering every aspect of the subject and providing a complets

groundwork in the theory and practice of Modern Radio Engin-
~ eering. In two volumes, each 7s. éd. net.

| RADIO RECEIVER
SERVICING AND MAINTENANCE

By E. J. G. Lewis. A practical manual specially written to give

the radio dealer, salesman, and the service man up-to-date and

reliable assistance in the technical details of their work. 8s. éd.
" net, ’

THERMIONIC VALVE CIRCUITS

g

By Emrys Williams. Deals fully with the theory of the 6per§tiori- /

and design of thermionic valve circuits and constitutes a convenient
textbook dealing exclusively with the subject. 12s. é6d. net.

RADIO SIMPLIFIED -

8y jr;hn ‘Clarricoats. Provides a useful background of funda-* v

mental radio knowtedge. The minimum of space has been devoted
 to purely theoretical considerations consistent with a sound basis
& A - of knowledge. 4s. 6d. net.

Some of the beoks advertieed may be temporarily out of stock when you

" place an order. If you have any difficulty in securing copies of Pitman * ’

* Books through your bookseller, write to Enquiry Department, Pitman
House, Kingsway, W.C.2. Please do not send money when making enquiries,

BOOKS/

EVERY HANDYMAN WANTS

- Multicore Solder as used in, making joints in Britain's

secret Radio and Electrical war devices.

@ Filled with 3 cores of extra active non-corrosive
Ersin flux. .

@ No additional flux recquired.

@ Formaking soldered joints for radio, electrical, motor
and household purposes (eéxcept aluminium).

MULTICORE SOLDER WIRE

Obtainable from shops only.
e e e e
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Comments of the Month

- Post-war International Policy
AN indication of the thoughts of America on the

question of post-war broadcasting from a
political standpoint are made clear in a
statement by Elmer Davis, Director of the U.S.
Office of War Information, and Mr. Nelson
Rockefeller, co-ordinator: of Inter-American Affatrs,
in speeches which they made at a meeting of the
U.S. Federal Communications Commission. -
They urged that additional facilities be provided
to enable the U.S. to make wvirtually unbmited
international short-wave broadcasts after the war.

Mr. Davis said that their national interests will be

served bv a much wider dissemination of American

news throughout the world than was known before’

the war.

There will be times “when the Government will
find it to the national interest that our leaders should
be able to address directly anyone in the world.”

The Federal Communications Commission held

hearings preparatory to a general reallocation of

broadcasting space in the radio spectrum. Results
of the hearings have been reported to the U.S.
State Department, which is ‘planning an inter-
national radio conference next spring.

Also appeafring at the hearing was Mr. Paul W.
Kesten, Executive Vice-President of the Columbia
Broadcasting System, who advocated a revolutionar:
-change in U.S. broadcasting. He proposed a nation-

of foreign countries.”’

- modulation.

Mr Kesten called inter‘national broadcasting
‘““ the greatest single instrument created by man for
developing international goodwill-—goodwill that
comes back to us from the hearts of the common
people, and not rnerely from the lips of the statesmen

J |
Mr. Kesten added, “ If we close the door on
international broadcasting, we close doors to men’s

"minds in a hundred countries of the world.”

There can be no doubt that after the war con-
siderable developments will take place in frequency
_ We are not behind any other country
in broadcasting technique, and it is tirme that the

-Government announced as America has done, its
It has not yet done |
‘so, and the radio trade is hampered by the further

post-war broadcasting po\licy

dlsa_dvantagc that it does not know what the policy
of the Government will be in relation to post-war

industry.  Will the Government issue a ban on new

radio businesses until older ones have recaptured
the pre-war markets ?

~ In what order,of priority will partic’:ular industries
be grouped ? The Government has announced its

plans for demobilisation, but unless some early
statement-is made on the post-war industrial set-up

there will not be jobs to which men may return.
After all, industry requires a security scheme as

well as the individual.

Telev1s1on

wide system of frequency modu-
lation permitting ten major net-'
works, and up to 5,000 stations.

Frequency Modulation :
| MR KESTEN who also
endorsed continuation of
international broadcasting,
pointed out that his propesal to
establish frequency modulation
as the nation’s chief method of
.transmission would assure
stations equal power and com-
parable wavelength.

He said that such an arrange-
ment would result in the most
democratic licensing of broad-
casting facilities ever provided.

. Frequency modulation permits
virtually static free reception and .
reduces interference from other
stations to a minimum. Under
frequency modulation individual
stations should have considerably

reduced range which in most "

instances would be confined to
their immediate
area.

surrounding *
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Editorial and Advertisement Officer :
<t Practical Wireless,’’ George Newnes, Ltd.,
Tower House, Southampton Street, Strand,

W.C.2. 'Phone: Temple Bar 4363.

Telegrams : Newnes, Rand, Lendon.
Registered at the G.P.O. for transxmssxon by

Canadian Magazine Post.

The Egditor will be pleased to consider
articles of a practical nalure suitable for
publication in PRACTICAL. WIRELEsSS. Swuch
articles should be writlten on one side of the
paper only, and should contain the name and.
address of the sender. Whilst the Editor does
not hold himself yesponsible for manuscripls,
every effort will be made to return them if &
stamped ani addressed envelope is enclosed.
All correspondence intended for the Editor
should be addressed : The Editor, PRACTIOAL .
WIRELESS, George Newnes, Lid., Tower House,
Southampton Street, Strand, W.C.2.

Owing to the mpv,d progress in the design of
wireless apparalus and lo our efforts to keep

" our readers in touch with the lalest develop-

menls, we give no wmrauty that apparatus
deseribed in our columns is not the subject
of lellers patent. -

Copyright in all drawings, pholographs and
articles published tn PRACTICAL WIRELESS i8
specifically reserved throughout the counlries
signatory to the Berne Contention and the
U.8.A. Reproductions or imitations of any
of these are thevefore expressly forbidden.
PRACTICAL WIRELESS éncorporates i Amateur-
Wireless.”

~ The fact that yoodc made of raw malerials
$n short supply owing to war condilions are
advertised in this paper showld not be taken
a8 an indication that they are meuaanlj
available for export. .
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AS far as television is concerned
this country has consistently

led the world. In fact, it is true

to- say that other countries are
still far behind.
doubt that this country intends
to take its rightful place in
broadcasting, as well as 1in
industry, but, it would be

We have no

encouraging to hear what has-

been done or what is proposed.
America has laid its cards on
the table, both in connection
with broadcasting and industry.

“ Your Post-war Receiver *°

THE competition set in our

issue dated October, 1944,
attracted an enormous number
of entries, and the judges have

not yet completed their task of

ascertaining, from ‘the specifica-
tions received, what is by popular

vote the set’ most generally.

required after the war, We shall,
however, pubhsh the result in
our next issue.’

»

Jd

»
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ROUND THE

Storm Stopped Rad io

N New York recently, where a 95 m.p.h. wind swept

‘through the city, accompanied by a torrential
downpour, underground railway services were disrupted.
and broa‘dcastmor bro]\e down. Many down- town streets
were .axle- deep in water.

The Late S. H. Rawlmgs

R. S. H. RAWLINGS, well-known Joint Managing
Director of The Automatic Coil Winder and
Electrical Equipment Co., Ltd.,, passed away on
September 17th "at the aoe of 64 He had been in
ndifferent health for a very long period, but his amazing
reserves of energy and tenamty enabled him to make a

series of recoveries and he remained at the helm until

within a few days of his death. The cremation took
place at Cambridge on September 2oth and was attended
by members of This family and a large gathermg of
employees .and friends.

Sydney Rawlings was a great character, perhaps best '

summed up in the apt words of a business acquamtance,
who refers to his “ cheery, emphatic, dogmatic, kindly
- personality.”” He was a power and’ an 1n9p1rat1on to
all who worked forvand with him. -

He founded the company in 1923 and was ]omed
three years later by Mr. B. G. Donne who, with Mr.
Jack' Rawlings, will carry on unchanged the policy of
- the firm, whmh has proved so successful and has resulted
in continued expansion culminating in a noteworthy
and invaluable contribution to the war effort, the full
story of which will make 1nterestmg readmc when it
can be revealeds ,

Automatic Radio-range .Monitor
Y instantly warning both the flyers and ground

crews of a shift or fading in any radio course, a .

new automatic radio-range momtor manufactured

by Islip Radio \Ianufaf*tuung Corporatlon represents

- an important” improvement towards. airway safety.
The monitor acts if any radio:eourse shifts as little

as three degrees from its normal-setting and may be
adjusted to operate all warning devxces with ‘a range

 course shift of less than one degree.

The course monitor receiver is located directly .on
the radio-course 1,200ft. from the radio-range station.
- Interlocking A and N signals transmitted by the range
station are received contmuously by the momtor
A shift in course is indicated by pxedommance of either
A or N signal. If this should occur, the monitor receiver

utomatlmlly transmits an eleetrwal impulse to the
airport’s monitor board, which flashes a red light and
sounds a siren to warn the ground crew. Slmultaneously
the monitor dials the ran«e transmitter, which instantly

signals a warning at the. end of éach A-N cycle to all ,.
The same warning is given if the link circuit -

pilots.
relay fails to interlock the A and N signals correctly or
becomes locked, if the output of the radlo-ranve station
drops below a prcdetermmed Jevel, or if more than
one-half of the range's statlon 'dentlﬁcatlon call is not
bemg transmltted

New R.T.R.A. Branch

N EW area organisation of the Radio and Televmon
Retailers’ Assoelatlon covering Hampshire and

‘Suesex was formed at a well-attended meeting of members

of the Association recently held, in Chichester. H. A.
Curtis, secretary -of the association, in opening the

’meetmg, reported on the growth of the association, .
which accounted for the proposal to form a branch

“for the area. Officers were elected as follows : Chairman :

R. R. Day (Bournemouth) ;
E. J Munt

: (Chlchester)

W0

all the clues.

‘war.

~ circle and gallery.
‘the key in the safe, and returns to fetch it at 2 a. m.,,

Vice-chairman : S. Burbidge:

F WRELESS

' Appointment with Fear "

EIGHT million listeners who like to keep an Appmnt-‘

ment with Fear’ had the opportunity again on
October sth. The feature will be continued Tor ten
more consecutive Thursdays. ‘
The series is again written by John Dickson “Carr,
master of the radio thriller, and produced by Martvn C.
Webster. Between them, they can be guaranteed to

make the listener’s flesh creep and his hair rise on end.
Despite this, his brain can be busy working out the
solution, for "Carr plavs fair by the 11~t(‘nel, gl\ ing him
““’Appointment with

Fear mm% at

B g

e

Members of the A.T.S., after being tramed as radio
telephone operators, take over on a searchlight site, and
s - maintain communication between units.

hormfymg the ‘listener, but it is horror divorced from
real life and seldom, if ever, deals with any aspect of the
The storyteller is once more the Man in Llack,'
played by Valentine Dyall:

The first of the new serlea, broadcast on October 5th,
was ““ I Never Suspected,”’ which starred Eric Portman
and Linden Travers. It was set in a London suburban
cinema, one of those large, converted theatres with stalls,
The chief cashier goes home, leavmw

accompanied by her boy friend. She gives him her key
to the building and he comes out a few minutes latcr
to tell her the cinema is empty, but that the film is
showmb even though no one is-in the pro;ectlon
room.  Add to this the head commissionaire’s body
lying in the aisle, and listeners were assured of an,
absorbing half-hour’s. listening.

-The second play, ‘“ The l)evﬂ’s Manuscr}pts (October'
Izth) told of an author who found a friend reading one’
of his ghbbt stories in broad davlight and challen ﬂed the’

‘Jlft‘
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gentleman to read one in a haunted housc at midnight,
vowing that the atmosphere of Both house sand story

will prove overwhelming.
- ““Death has  Four Faces,” on October 19th dealt
with a man killed in the street before witnesses, yet no
one comes near the victim and npbody threw the kinfe
which killed him. This inexplicable happening is set -

~against the pre-war background of a French gamblmw ‘

resort.

_ These are but three of the twe'lve plot: ten(lmff to
titillate the palates of those listeners who enjoy dotectwe
stories. All bid fair to be well up to the standard of
‘“ Appointment with Fear.”’

- The Imaginary Village

THE village of Dylsford only exists on the air, yet it

has become so real that people want to go and
see it. Programmes about if have been broadcast for
over a year on Wednesdays, and this tvplcal English
village 1s now known all over Britain.

The imaginary village of Dylsford was crea‘red bccauee
an official of the B.B.C. Schools Department was struck
by the interesting -experiments in local study carried
out in“sorhe villgge schools. It seemed to him that
“other schools might benefit by knowing of such activities.
Starting from the village school, with the boys and girls
~and their schoolmaster as the characters, the story
develops through the Explorers’ Club which they form.
It was expected that schools of the same pattern as

the Dylsford one would follow the broadcasts and form

their own Explorers’ Clubs, but, surprisingly, town schools
show considerable interest in the series because it brings
the countryside into the classroom. Adults go further :
they want to visit the village.

When the producer visited Edinburgh the commission-.
aire at Broadcasting House said to him, ‘‘ Excuse me,
but can yqu tell me where. this village of Dylsford is ? ?
I had a gentleman in here the other day who said he’d
searched every map of England he could lay. hands
on but still couldn’t find it.”” The fact that a townsman

in Scotland listened to a programme about an English
village devised for rural schools showed how real the
1magmary village has become.

“Early broadcasts have pictured the. young explorers
v151t1ng the quarry, the Wwoods, the railway stahon and
the nearest dair Ly farm and talkmg with the:vicar, the’
‘While

blacksmlth the' poestmistress and. the squme
‘doing so, they have learned a
great deal not only about -the
history of their village but of“‘
how people live to-day.
Forthcoming- broadcasts W]H
tell of visits to the innkeeper.
The last broadcast was.on July
5th The new series, *‘ In Dylsford
and Beyond,” begins on Nov-
- ember 8th m the Home Serv1ce.

" Getting Things Done "

MANY people are 1ncllned to
look on “ politics” as
something remote from their
everyday l1ves “I'm not in-
terested in ‘ politics,” ” say both
‘the housewife and worker in the
factory., . “I’'m interested . in
school meals for children, better
- education all round, a piped
"water supply in the Villages and
‘a new hall for our meetings. And
when the war is over we want
to be sure that there is full em-
ployment for everybody.” S
All these are ‘ politics,” and
all of them things we can help
to get done. But how can we take
the necessary steps? Someone
reminds us that we have the-
vote, .qr can write - to the
papers, but General Elections are

~the way democratic action works,

infrequent and when we write to .the gapers the editor.
too often “ regrets.” Most of us feel must leave it
to ¢ them,” the unknown people who get things done,

or fail to get them done,.

There are, however, ways and means of direct or
indirect action, both by individuals and groups, and a
-series of 12 Weekly broadcasts which began on Monday,
October 2nd, will discuss many of theth. Some ef the
broadcasts will be tallkss, some dramatisatibns of events
that might happen, with a spoken commentary. In
others, witnesses with appropriate quahﬁcat;ons will be
examined by questioners.

In the opening broadcast a' speaker dlscussed the
question ‘“ What Can I Do About It ? " He described -
its difficulties and.
possibilities. In ‘the next two ' talks questions -were
asked about two subjects that affect us all, the Housing
Problem and the Education Bill. In the followmor three
talks the speakers looked at the means of actlon
getting things done through local government, voluntary
bodies and through pohtlcal parties.

“Using the Vote”

N November 13th the first of four talks on the way

~in which the elector chooses his representative
will discuss ‘‘ Using the Vote,” and give the background
to a General Election, Three more talks in this section
will be on ‘What is Public Opinion ?’ ‘ Are the
People Always Right?” and ‘ Public Opinion and
Foreign Policy,” or ‘‘ What Can I. Do to Prevent a
Third World War ? ”

In the two concluding talks speakers will plck up
threads that have- been running through the whole
series. On December 11th the important question of
leaders will be dealt with in a controversial and
impromptu discussion. In the last broadcast three
speakers will consider the second thread.: What are
the dimensions of democratic actions ? Is it inevitable
that democracy should work slowly, or. can the process
be speeded up without the sacrifice of individual freedom ?
If so, how ? -

The aim of these talks is to try to solve the problem
of how to make-democratic government work. No one
will claim that action is easy, but it is not enough merely
to analyse the difficulties. What we need to know is
* What can I do about it,” and it is hoped these broad-
“casts may supply some of the answers.

A mobzle loudspeaker van in the French town of Iszgny announcmg news from |

General de Gaulle, -
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YOUR SERVICE WORKSHOP

A Universal

Power Unit

For AC. and ACIDC.
Operation

By STANLEY BRASIER

THIS power supply unit is universal in respect of :

alternating current, in that it will supply power to

~ appa1atus whether designed for A.C. 4-volt or

6.3-volt valves or universal operation. In other words,
- the unit will not operate from D.C. mains bccause,
assuming we arc¢ on A.C,, there is obviously no point
in it. Nevertheless, the "unit can be used to power
A.C./D.C. apparatus including the heater- circuits.

Circuit
~The circuit diagram is shown in Fld. X, which shows
that the mains transformer has, in addition to its usual
4-volt heater winding, another giving 6.3 volts. The
H.T. is rectified in the usual manner and gives an output
of 350 volts at 100 milliamps., Smoothing is exceptionally
good and is carried out by L1 and either L2 or the field
coil of a mains energised speaker, in conjunction with
CisC2 and C3. Further smoothing is possibly effected
by Rr and Rz and VRi, although this is not the reason
for their inclusion. They are used in order to control
“the voltage of the main H.T. output. This it does.quite
‘ effectwe}y over a reasonably wide range, but voltage
control—when dealing with various current loads—-—-
always presents a dlfﬁculty, so one cannot expect in all
cases to get the volts down to a very low flgure even
if it were wanted. |

_output of the first L.F,

- The completed Universal Power Umt chasszs.

There is another output for screening grids which is
controllable within the limits usually required. Two'
other H.T. outputs are fixed, one ceming from the
chol\.e, and consequently at a
high voltage, and another from the mains input via.
R4, and wln(‘h is therefore unsmoothed. On the low
tension side, there are three outputs.. One at 4 volts
C.T., one at 6.3 volt C.T. and one for universal -valves.
ThlS, of course, needs to be variable according to the
number and type of valves it is to supply. To ‘this end
a tapped mains dropping resistor is used in series with a
low value heavy duty variable resistor. With this
arrangement it is possible to obtain the exact resistance
and consequent]y the exact voltage requlred

---—Ganged----.,____,_ ¢
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HT— (é-hassls) |

HT+

H.T,+ RT
50 Volrs

| Screen -3

Heater .

NOTE HT AC. Applies to L
Universal Halder Only

Fig. 2A.—Key to output connections. View from tbp.
of valveholders. H.T. A.C. applies to Universal holder
- only,

-Components | : _ _
Before proceeding further, it would no doubt help
the prospective constructor to run through the speci-
fication of the various components. First, the mains
transformer Upon the rating of this will depend the
output of the complete unit. In the model shown the
transformer gives outputs as follows: H.T. 350-0-350 V.
.at .xoo mja. L.T., 4 v. 2 a., 4 v. 4 a. C.T,, and 6.3 v. at
3 a. C.T. It is possible to obtain this type through the
various advertisers, ‘although if a snitable component
is on hand, but without the 6.3 v. winding, there are two
methods .whereby the transformet could be utilised.

The first is to put on an additional winding, over the

existing ones; to give 6.3 volts. This, of course,’is only
- possible where there is room on the bobbin. The
~second method is to make use of another small L.T.
transformer giving the required output. The primaries
of both transformers would then be joined in parallel.

The rectifier VI must be capable of dealing with the -

HAT. output from the mains transformer and either the
directly or indircctly heated type is suitable. The L.T.
choke C1 may be any good quality component having an

inductance of approximately 25 henries at the maximum .

current given-by the power supply. Resistance about
500 ohms. Cz, thé second choke, is one of the field
replacement type, resistance 1,500-2;000,0hms. . There
is scope here, however, for using any reasonably high
- resistance choke because if it were say 1,000 ohms it is

quite in order-to make up the resistance to 2,000 ohms -
by including a resistor of 1,000 ohms (of suitable wattage) -

in series. . :

Actuallv, at the expense of less smoothing (when ‘no

L.S. field is in use) the choke in this position may be
dispensed with altogether and a resistor entirely used
in 1ts place,’so in this respect the constructor can decide

for himself. _ -
- The switch Sz, which provides for the use of a per-

manent magnet or mains energised speaker is a S.P.D.T.

section of the main on/off switch S1. This is of the
D.P.D.T. rotary snap action type, one section being put

to the above use, the other serving to connect the mains-

input. So when switching on the unit, one turns it
- either to P.M. or-M.E. as the case may be. The next

switch S3 effects the inclusion or otherwise of the

voltage dropping wire-wound resistors and in the model
. shown a Yaxley S.P. 3-way type is used. :

The variable resistor VR1 presents rather a':problém; '

its value needs to be high if it is to be of any use in

varying the voltage -on low current loads, yet its current-

" carrying capacity must, under adverse conditions, be
fairly high. Unfortunately, these two conditions do not

go hand i1n hand, so a compromise is necessary. However,

in conjunction with the fixed dropping resistors controlled
by S3 a value for the wvariable one of 50,000 ohms
provides reasonably good variation. Its wattage should
be as high as possible, and, most impertant, wire-wound.
VRz is a standard potentiometer, also wire-wound.

To Junction . of LI,
y fond Vi Heater

To Junetion of -
Ll and L2 a

Q\.z/

N 1 {1 7o Centre Contacr .
i ' il \fﬁa/'
/: ' KTO Chassis

C.l. C2 and C3 Bouna inro -
Block and Placea in Centre
of Chassis Over Wiring. ,

»

Fig. 2B.—C1,. Cz and .C3 are bound into block and
placed in centre of chassis over wiring.

.The mains dropping resistor should be designed to
carry 0.3 a, and have as great a resistancé as possible
in order to provide for the largest variation in the
heater chain voltage. In this model it is 8oo ohms, and,
so that the resistance may be adjusted in steps, connect-
ing bands were fitted at every 100 ohms. The leads from

"these are taken to the pins of an octal valve holder,

situated on the left side of the chassis, and a small plug
is used as a selector. . o

A suitable component as represented by VR3 may be -
difficult to secure. It is a variable resistor of 100 ohms,
which must carry 0.3 a. Very often one may. find an
old power rheostat in the junk box—possibly interided
for controlling filament current of the old tvpe battery
valves—and this would be ideal. No such good fortune
befell the writer, however, so one was made up fairly
easily from odds and ends, and a suggested design is
shown in Fig. 4. The former is about zin. long by 1in. -

"‘- ! 'qr'h “‘:1 KH
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| l'll!llil!! i
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Spindle ~ \
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vMow'ng Arm
Lock Nof / Spindle
C Bush

Fig. 4.—Suggested method of constructing the variable .
B - power resistor VR3. o
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- diameter and was cut off an old mains droppmg resistor

former. A metal band is fitted at each end, and the
former wound to 100 ohms, using suitable eqamelle.d~
covered resistancewire. A framework of stoutish brass

_is fitted to carry the panel mounting bush (taken from

an old volume control), and the movable arm which
travels arcwise over the former. A slight disadvantage
"is that the fixing bush is live to the arm, and must,
thercfore, be prov1ded with insulating washers when
- fitted to the metal chassis.” This point must also be
given due consideration in regard to VRi, VR2, Si1/2,

- and S3 if, in any case, the moving arm or slider is live

~ to the spmdle and ﬁxmg bush.

Although, as its name implies, this power unit may be
put to any use, it was intended to be used frequently
in conjunction 'with the push-pull amplifier described
"~ in tle last article, so it has been designed to conform to
it more or less in appearance. A chassis was made up

Srdes Cur r0o
this Shapb.

Bebd Edges to Right Angies
to. Form Recessed Penel.

Recessed Srde Panels are
Firred Flush to £Ends of

Chassts and Soldered
Fig. 5.—Chassis construction.

measuring 9in. X7in. X 3in.; a fairly rigid construction

is desirable, since the \\el"ht of the components is -

considerable. For this reason 1t was made in three
sections, i.e., the main piece, censisting of the front,
top and back, and the end sections, which, as can be
seen, arc recessed to the extent of "about %m When
these ends are fitted into the main chassis and soldered
~a 'very strong job results. All holes should be cut or
drilled before bending the pieces, and it is as well to
ascertain that VR, mounted on the front panel, will
not foul the switch S3, mounted on the side. When
assembling the compénents, it was found convenient in
the original model to leave out C1, 2 and 3, the cardboard
electrolytics, until all other wmng had been finished.
This is kept Tow down on the chassis—looking at it from
the undcrside. The condensers are then bound into one
flat block and fitted into the centre of the chassis and
sccured by some means most convenicnt. Finglly, the
flexible condeuscr . connections .are - soldered to the
appropriate points,

It will be seen from the 1llustrat10n that the eover is
slightly different from that made for the amplifier.
The ends were made - from pieces of tin plate and
ventilation louvres were cut in. The front, top and back
consists of perforated zinc, as before. Apart from being
much stronger, this method of construction eonceals the
rough edges of the perforated metal, and altogethc;
produces a neater and better }oohmg }ob

¥

‘takes the trouble to calibrate the dial

: (3 KU1 RLE 121 121 § n" R YIY DI 20T YIT XYY RTT 20T RiL ) n.‘u.w. 19 199280 6§

>

Before puttmg the unit into use it is helpful if one
plate of VR3,
the variable heater resistor, and the octal valve holder,
to whose sockets are joined the leads from the 8co ohm
mams dropg*ng resistor. . The. sockets are marked in
100’s of ohms up to 8oo, and VR31n 10’s up to 100 ohms.
Subsequently, any value to the nearest 10 ohms, or even

less, may be quickly provided for without measurement.

The connections between the instrument and the
apparatus with which it is to be used are quite straight-
forward, that is, via the appropriate valveholder. The
centre one is for 6. 3_v. valves, the one nearest the front

- for 4 v. and the remaining one for use with a universal

chassis operated from A.C. mains only. The writer has
made up two or three cables attached. to a seven-pin
valve plug which can be fitted quickly to any receiver
or apparatus, only those leads which are applicable being
connected. For instance, if we require to power a .
receiver in which there was just one main H.T. line
needmg 250 volts, we should not need to join up wires

- from pin No. 3 (screen), pin No. 6 (H.T. 350 v.) or pin-

No. 7 (H.T. /A C.). There are occasions, however, when_
connections to these will be needed. - It should be noted
that except for the different voltages to the heater
sockets, the connections and voltages to the remaining
pins on each holder are the same, for they are merely .
joined in parallel. The idea is so that one can just
plug in to 4 v., 6.3 v. or universal, as the case may be.
On the universal holder, pin No. 7 provides for an A.C.
high-tension conncctlon at mains voltage. This is
useful when, say, a universal chassis has been made up
including rectifier. Under these conditions the only
connectlons between unit and chassis would be to
pins No. 4 and 5 (heater chain) and pin No. 7 (H.T./A.C.)
for the rectifier. Alternatively, if no rectifier were
included the H.T.. may be taken from the other pins. '
It is essential, when using A.C./D.C. apparatus, that

" no direct earth comnection is made either to the power

unit or the chassis with which it is used. For this reason,
no earthing point has been provided on the power anit
anid the usual precautions must be observed with regard
to chassis being possibly at mains potential. When
used with'an,A.C. chassis it may be earthed in the usual
manaier and this will automatically earth the power unit.

-The H.T. control cannot be calibrated in volts if
different loads are to be dealt with, so the simplest means
of obtaining the desired voltage for any particular -
apparatus is to measure the output on .oad with a
high-resistance meter and adjust it, if necessary, by
V.R.1—S.3 being at ‘“ high.”” If the voltage cannot be
reduced sufficiently due, for instance, to a low current
load, then S3 may be turned to “ medium ” or “ low.’
In general however, unless it quu.urs to be othem 1sc,
it is advisable to l\oep it at “ high/.

Provision has been made for a nommal field resxstance
of 2,000 ohms, but lower values mav be compensated
for by ad;uatment of the voltage dropping controls.
The variable screen -tapping is useful where, in scme
cases, a separate feed is desirable, but it is 1mportant
that .no great current be drawn from this tapping.

"~ So long as it is used for the purposc for which it is

111tended no harm will result.
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PREVIOUS ARTICLES

Workshop desxgn and layout,
etc. pow7c NO. 442

- Workshop, receiver P.W. No. 443
Service oscillator P.W. No. 444
Valve voltmeter P.W. No. 445
Selector switch (for walve -
tester) P.W. No. 446 '
Valve tester L P. Nos. 447 and 448
Output meter P. Nes. 449 and 450

W.
. W,
Resistance and Capacxty btldge
_ (also Low reading ohms unit) P, W,
Standard capacity condenser P.W,
Coil matching and trimming P.W. Ne. 454 “
Setvicing receivets P.W. Nos. 455 and 456
Valve analyser ' P.W. No. 459
Push-pull amplifier P.W. No. 460
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ound Amplifying Equipment—

Final Assembly, Testing, Power SUpplie§ and Operation

- - . e
5

(Continued from page 494, November issue)

Genefal View of the Completed Amplifier.

3
ASSUMING that . the completed chassis has been
. subjected to a thorough visual examination, and
the usual elementary tests have been applied to check
for. continuity and short-circuits, the amplifier should
be given an operational test before proceeding further
with assembly work. _ | .

If a suitable mains unit is not available, the L.T.
and H.T. supplies could be taken from an A.C. operated
“set, provided two of its valves are removed to com-
pensate .for the L.T. load imposed by the amplifier,
and provided the H.T. supply is in the region of 250-300
volts. : :

The two specified valves, namely Cossor 41MH and

- 41MHL, or their equivalents, should be inserted in.their
respective valveholders and a pair of headphones con-
nected to the -monitoring jack, J2, With the fader

set to zero, i.e., the centre of its scale, plug in a pick-up
“at Jr and using a record of, say, an orchestral piece, .

gradually turn the fader control up until the signal in
the 'phones is comfortable,
in this manner, and listen to all instruments to determine
whether response 'is good and free from distortion.

These. tests will only cover Ve, therefore if all seems.

well with that stage, the microphone stage, Vi, can be
checked.’ ‘ o )
Conneet this positive side of the microphone battery

the microphone input.

Make two or three checks.

to the lead coming up through the top of the chassis,

-and, as the negative connection is made via the case, -
"when the unit is completely assembled, a temporary

connection must be made between the negative terminal
on the battery and the chassis. To avoid having to
remove any paint to ensure a good connection, the
lead could be plugged in one of the earthed sockets of
Connect the transverse current
wnicrophone, put the battery switch (on the left-hand
side of the panel) on, and with the fader control turned
full up, i.e., the maximum opposite setting to that for
the P.U., operate the volume control, R1, until signals
are heard. h ' '

It is not always easy to test a microphone, even if

" help is available. as the range of frequencies covered is

likely to be very restricted. Assuming that the radio
available, by which is meant the ‘‘ domestic’’ set, is
capable of giving reasonable quality, it is a good plan
to place the microphone in the same room and tune the
receiver to music, thus allowing the amplifier under test
to operate under conditions closely approaching those
which will be met in practice. 1f sufficient microphone.
cable is to hand, the above suggestion will also allow.
tests to be made with the amplifier remote—say in:
-another room—ifrom the sound source, thus giving one:

. @ chance to eheck up on cable effects, etc, Later, tune.

»
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the receiver t& a speech transmission and, if possible,

wait until the announcer is heard, as this is always a good
test, as most of us are thoroughly familiar with their

 voices, therefore any distortion should be readily

detected.

With the miecrophone still in circuit, set the turn-table .
going and check up on fader, turning the‘‘mike’”

volume control down gradually as the fader comes over
on to the P.U, input. All these tests are suggested in
the absence of suitable meters, but if frequency records
and a valve-voltmeter are available, naturally they
would be used instead, as one could then obtain actual
figures, etc. _ »

When, and not until then, you are perfectly satisfied

~that all is well with the chassis assembly and its opera-

tion, the fitting of the case can be undertaken. First
see that the handle is fitted properly to the top of the

" case, and then clean the tags of the tongue projecting

from' the left-hand inside of the case, until bright metal
is showing., Remove the insulated heads from the
four “ mike *’ input sockets, and also the bolts securing
the supply input valveholder on the opposite end of the
chassis. Opening the sides of the case slightly, drop it
down over and around the chassis, the input sockets
being pressed in to allow the case to come right down,
then press input sockets back in position.so that they
now project through the case, and replace insulated heads
and tighten up. Don’t exert too much pressure, as some

. of these heads have a nasty knack of splitting or stripping
. their threads. i

Place bolts through case, chassis and
supply. input valve holder and bolt up. The bottoni

. can now be placed in position and secured by the three

round-headed screws, i.e., one at each side ani one in
the centre of the back. '
The: microphone battery consists of an Ever-Ready

No. 126, which is fitted with terminals, and this is.

housed in a vertical position on the top of the left-hand
side of the chassis, the positive terminal being at the
bottom. Connect this to the lead provided, and the top
or negative terminal to the tag of the metal tongue
which is part of the bracket to which the protecting
perforated zinc panel is fastened. _
and thegn screw in position the panel, care being taken
to make quite sure that the rectangle cut out of it to
provide clearance for the positive battery terminal, is

~‘sufficient to eliminate any possibility of a short-circuit

being set up.

Operators’ Microphone o

"Thisis housed in the case already provided for it inside
It is a transverse current model,
and capable of giving very satisfactory résults, in spite
It is sold without case, and is
circular in shape 1%i¢in. in diameterx §in. thick.
The interior of the tin case on the lid is lined with
cotton-wool : the back of the microphone inset’ is
stuck to a piece of cardboard §in, .wide X 2{in. in length,
the ends of which are bent at right-angles, so that the

strip fits into the tin case and is held in position with a

spot of adhesive. Around the microphone and over the
cardboard strip is placed more cotton-wool to deaden
The lead consists of a
sft, length of thin twin silk-covered flex, the free ends
of which are fitted with two plugs to match up with the

input sockets. . When the microphone is not in use the:

leads are wound round the case, a rubber band placed
over them keeps the coil secure, - o .

~ As mentioned before, the * mike ” is not intended for
use as the main microphone, but solely to provide a

‘quick and easy method of testing amplifier and line, and

also to alldw the operator to pass back any requests or
instructions to those looking after the power amplifier,
which may be some distance from the microphone and
pre-amplifier sites,

When designing a power amplifier having reasonably

high gain, one is concerned with the elimination of -
- valve-hiss and hum, and, as regards the latter, so many
‘items can be responsible for its introduction that it is

o

‘choke, 0

Insert the wvalves, -

——

hardly feasible to deal with causes and cures in detail in
this article. However, we can deal with the most likely
sources, and if the suggestions offered are’ observed
much will be done towards securing the highly desirable ~

silent background. :

Operation and Hum \ -

Faulty and/or inadequate smoothing of the H.T.
supply contributes a great deal towards hum, and this
is likely to be particularly so in the case of the voltage
amplifying -stages having a high-gain, but it can also
be troublesome in the output stage if this consists of a
single valve. When the output consists of two valves in
push-pull the possibility is reduted as any hum ripple
should cancel out. Generally.speaking, suspicion should
rest on the smoothing condensers, one or both of these
may be faulty or their capacity too low, and the L.F.

For the latter it is® always advisable~to use a -

thoroughly reliable’ nake of component, which can be
relied on to provide the required value of inductance
" at the H.T. cpy ‘
It should be remembered, that apart from- the risk,

c@yrent which will be passing through it.

particularly in a cheap component, of the winding
breaking down if its current rating is exceeded, the
inductance value will fall as the current is increased - -
about the maximum for which it is designed.

In the voltage amplifying stages the trouble might be |,
due to faulty or ipadequate decoupling, and attention
should be given to the decoupling condenser and its
-associated resistor as their values may be too low or the
components defective. It does happen, in certain cases.
when it becomes necessary to use double-decoupling,
and this can be provided by replacing the decoupling

- resistor (assuming it to be of maximum value for the
‘valve under consideration) by two resistors each having

a value equal to half that of the original component.

" They are connected in series, gnd their junction point *

earthed through another high-capacity condenser.
Other sources of hum are generally classified under a

wide heading such as ‘“ pick-up ” or “ interaction,” but’

it is better to think of the causes under two distinct

classifications, namely, magnetic induction, and electro-

static induction. With the former, one is concerned

‘with iron-cored components such as L.F. transformers,

chokes and microphone transformers. = The obvious
remedy is to keep such items well out of the field of the

" mains transformer and any wiring carrying raw A.C,

When the trouble is due to this form of induction, a
cure can often be gchieved by trying the troublesome
component in different positions, i.e., partially rotating
it about its horizontal and vertical axes. In the output
stage, it may happen that the output transformer is to
blame, therefore, if all other tests fail, attention should
be paid to that item. With electrostatic induction,
the trouble is more often than not connected with the
grid circuits of the voltage amplifiers, in particular, the
first stage. Cures usually involve screening the valve,
if it is not of the metallised type ; screening grid leads, .
and, in some cases, the valve-holder pins or, better still,
the rcomplete under chassis  wiring of the stage from

-its adjacent stage. Earthing the metal case of volume

controls and the cores of L.F. transformers, and using
a good make of screened cable for the input leads,
especially for microphone work. No mention has been
made about layout of components in any of the above

" causes or their remedies, as it is assumed that reasonablew

care has been taken in that direction,as it. s far more "
important than many constructors seem to appreciate;

-in fact, if due thought is given to layout of components
" and wiring, much will be achieved against preventing
the troubles mentioned. ;

This brief discussion on hum, etc., may seem out of
place when we are solely concerned with the operation
of the 'pre-amplifier, but from the above, it should be
appreciated that by using a pre-amplifier remote from
the main amplifier, which invariably carries all the
mains equipment, a step is. being taken in the right
direction towards securing that silent background.

-

/
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L.T. and H.T. Supphes ‘

The valve-holder fitted in the right-hand side of the
chassis provides a quick and satisfactory. method of
connecting the external supply leads to the umit.
anode pin is the H.T. positive ; the grid pin is the H.T.
negative and earth ; for the. LT the two filament pins
are used.

The H.T. supply line can have a voltage of 3=,'o volts
or 250 volts. If the former, a resistor of 25,0060 ohms
should be connected in series with the H.T. lead, at
the mains unit end, i.e., at the main amplifier. This
resistor should be decoupled with a 4 or 8 mfd. condenser.
If the line voltage is 250 volts, the value of the external

~ resistor can be reduced to 10,000 ohms.

“The L.T. supply is best taken from a separate trans-

former, this is assuming that the pre-amplifier will be -

used, say, 15 to 25 yards from the main amplifier, unless
the mains transformer has a spare heater winding rated
at 5 volts at 2 to 3 amps., The normal 4 volt heater
wmdrng isnot really satisfactory, as it.is not advisable
to have the transformer close to the unit, and if any
distance separates them, as it should do, it will be
necessary to use very heavy gauge cable to prevent
voltage drop when 2 amps. is flowing. By using a
5 volt winding, which, 1nc1dentally, should supply only
" the valves in the unit, it is possible to use a reasonable
length, say, up to 25 yards of heavy lighting flex, without
reducing the heater voltage at the valve pins below the
required 4 volts. For shorter runs, ordinary 5 amps.
lighting flex' will do, but it is a point wh1ch must be
watched.

One important factor connected with the heater
supply is ‘the centre-tap of the winding. This must
be a true electrical centre, otherwise, some of the troubles
mentioned under hum, etc.,, may be introduced.  If
. any doubt exists, it would be better toi ignore the centre-.
tap and connect across the winding a 30 ohm hum-dinger,
and adjust it until all trace of interference is removed.
The component sheuld preferably be mounted close to
V1 ; if stiff wire is used, it can be wired just clear of
the valve-pins. With the unit in question, it was not
found necessary to use one, but that does not mean

. The

that all transformers will be as Good as the one used
by the writer.

Mlcropbone Input , | ‘

With the average type of quahty trmsverse
current mrcr0phone, quite long leads can be mnsed
between “ mike *’ and pre- amphﬁer provided, of course,
that the cable itself is of decent quality and screened.
The limiting factors are the impedance of the micro-
phone, the capacity and resistance of the cable. With
the type of microphone mentioned, lengths of 75yds.
can be used with an instrument havmg an impedance
in the region of 450 to 500 ohms, without any appreciable
loss, but as mentioned above it all depends on the
gauge and quality of the cable. |

The two pairs of input sockets on the pre amplifier
are connected in parallel, it being intended to plug the.
chief ** mike ” in the top two, and leave the other pair
for the operator’s mlcrophone when needed, it being
a simple matter te flick one of the plugs in or out.

The volume control Rr is directly across the
secondary of the ‘“ mike ” transformer and, of course,
the grid circuit ‘of Vi, therefore.it only controls the
microphone input.

~The *“ fader ” is Rs5, and that controls both * mike
and gramo p1ck up inputs to Vz, and is intended chiefly
as a fader. The P.U. is plugged in to Jr1, while J2 is
for the monitoring headphones, the actual output from
the pre-amplifier bemg taken from the two sockets on
the right-hand side of the panel. -

When operating, it is better to keep the phones out =
of circuit, plugging them in enly when it seems necessary
to*make a check, and if proper initial tests are carried
out. the need should not often arise.

Another item to remember is, it is far better to have
the controls on the. pre-amplifier turned right up than
those on the main amplifier, therefore only use the
volume controls on the unit to reduce input-output if
for some reason or other the main amplifier is getting
more than it can handle. In other words, let the operator
on the main amplifier look after his 1nput or the ultimate
gain. . | |

(To be continued)

LTHOUGH atmospherics seldom make wireless
- reception impossible in this country, they are,

nevertheless, very disturbing at times. Common |

causes of atmospherros are lightning discharges in the
atmosphere, or the gradual equalising of potential
" between charged clouds or a cloud and the earth.
Unfortunately for the -listener, these atmospherics

have no particular frequency, so that they cannot be.

tuned out by ordinary means. Another point to bear in
mind is that the atmospherics may be much stronger

‘than the’signals from a distant station, consequently,
~ “when conditions are bad, it is useless to introduce very -
- much amplification, because in that case the atmos-

~ pherics wguld be amphﬁed as well- as the incoming
© signal.® |

 Background Noises

~ Sometimes you may be doubtful as to what is causmg
the background 'noises in your receiver—it may be
atmospherics or only a. failing battery. A simple
method of proving this point is to disconnect the aerial
~and earth. If the trouble ceases it is evident that
atmospherics were the cause. When atmospherics are
- about, the listener soon discovess that, no matter how
.carefully the set is tuned, they still per51st in coming
- .through, but with' dec1easmg intensity as the lower
wavelengths are tuned in, The aperiodic nature of
atmospherics makes it extremely difficult, if not
_impossible, to entirely eliminate them. Engmeers,. and
scientists have been trying ever since wireless was first
introduced—to get rid of atmospherics, but so far
without any real success.  Different methods _have

Atmospherics

been tried out, but they are too comphcated to be
of any use to the average amateur.

Cutting Down Atmospherics

One of the simplest ways of cuttmo' down the intensity
of. atmospherics is to lower the aerial. A long, high
aerial seems to be a much more efficient collector of
atmospherics than a low one. When altering the aerial, -
however, it must be borne in mind that When in its
lowered position its signal pick-up efficiency will be

-reduced, which will mean more amplification for bringing -

in a distant station. The extra amplification nnght_
increase the intensity of the atmospherics, but if the
required signals can still be heard at good strength on

_ the lowered aerial, without additional amphﬁcaﬂon,'

then the effect should be a reduction of mterference

A By-pass for Static Discharges

A high resistance connected between the aerial and
eatth terminals of a. receiver is sometimes effective in
cutting down atmospherics, by acting as a by- pass for-
the static discharges. Try various values of resistance
until the desired result "is obtained without’ unduly

‘diminishing the signal strength. A spaghetti resistance
"is very handy for this purpose.

Another dodge worth trying is to use the earth as an -
aerial by disconnecting the latter from the set and
connecting the earth lead to the aerial terminal, leaving .
the earth termir al disconnected. = This arlandement
considerably reduces the range of the set, but often
completely. cuts out atmospherics, so- that reception
from ‘the local station can be enJoyed even.\when
. conditions are bad,
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Teshng the Smg!e-valve DX Receiver.

- Co | A.C. Operation .

Usmg an Eliminator.

Adding an LF. Stage
By 2 CHW |

(Contmued from page s11, N ovember issue.)

I the gpnstructor of the DX One-valver described in’
the previous issue intends using battery H.T. supply,

. a voltage of 60 to 70 ‘volts will be found sufficient
with the spemﬁed type of valve. If, however, a 120 volt

i attery is used, the initial tests should be made with,
say, 60 volts, and after putting the receiver through a_

general test, using each coil in turn and paying particular
attention to the operation of the reaction control and
the setting of the aerial series condenser, repeat the
procedure with various values of H.T. until the most
satisfactory voltage is determined. Although modern
valves adhere very closely to their spemﬁed charac-
teristics, it is always advisable to carry out the procedure
mentioned as slight differences in individual receivers,
etc., often necessitate different operatmg
voltages.

With a simple receiver of the type in question; and for -

that matter, any * straight” S.W. circuit, one is well

~ ‘advised to devote a generous amount of time—and
' patlence—-to the preliminary adjustments and observa--
For example, the slightest indication of ¢ dead-
in the reaction must be eliminated, and this can
only be done by testing each coil over its whole frequency

tions,
spots ”

range for smooth reaction, and this will involve finding
the most satisfactory settmg of the aerial series condenser,

‘and the best value of H.T. The condenser has to be

adjusted until the maximum signal is received, consistent
with the required degree of selectivity and the complete

absence of ** dead-spots,” and this alone, if carried out

properly, will take an evening or two. Once the setting
of the aerial series condenser has beem determined, it
should not be touched, neither should the aerial be

altered. Some amateurs prefer to find the best setting
for each individual coil ; this method has its advantages

provided the exact dial reading of the A.S. condenser

1s noted for each coil, and set according to the range

in use. . The dlsadvantage, however, is that the cali-
bration of the receiver is slightly more complicated, as

any variation in the A.S.C, has its effect on the setting

of the tuning condenser.

Using an Ehmmator

The receiver will operate qu1te sat1sfactor11y in -

conjunction with a well-designed H.T. eliminator, in fact
the writer always uses one, but the st1pulat1on *“ well
designed ' is stressed, as all eliminators are not neces-

sarily suitable for use with a sensitivé S.W. detector.
Although a battery supply to the filament of the valve
n . Smoothin , ‘
iR | choke © H T4
: i Rectitying | | 14:
 valve i B

“A.C.Mains.

A 74
1

Heater supply

I*zg " 1.~=The fundamsntal circuit of a full-wave valve
“rectifier showing normal smoozhmg ‘arrangements.

does much to reduce the p0551b111ty of hum there is
always the danger of the trouble being introduced when

an eliminater, especially if it is operated off A.C. mains,

is used through magnetic and/for electrostatic induction,
or inadequate smoothing. It is, therefore, well to lxeep

the eliminator unit well away “from the receiver, and

enclose (the former) in a metal case which can be earthed.
This will not, however, eliminate hum due to poor smooth-

ing anangements so if this is the cause of the trouble,.

the only remedy is to increase the efficiency of the
smoothing circuit by (1) checking up on the smoothing
choke and condensers, and, if necessary, replacing them
with components havmg hxgher values or better charac-
teristics. This is most likely to apply to the choke and
the eondenser on the output side of it ;

the rectifier side of the choke, as the value may be the
maximum for the rectifier concerned. Assuming that
the components are above suspicion, the best remedy

is to connect in series with the H.T. lead to the detector

another good L.F. choke, together with an additional

4 or 8 mfd. condenser connected between the set side

of the new choke and the H.T.-negative line. This will

improve smoothing and at the same time reduce the
" voltage slightly, but, as the supply is likely to be above

that required for the ‘valve cencerned, it will be necessary
to include a voltage dropping resistor also in series

with the H.T. lead.

A typical full-wave valve rectifier circuit is shown

_ in Fig. 1 in which the normal smoothing arrangements

are included. The suggested additional choke is shown
in Fig. 2 the D.C. positive and negative D.C. terminals
being connected to the Pos. and Neg. output on the

eliminator. Owing, however, to the fact that the valve-

will require only 60 to 70 volts at, say, 2 mA’s, and

assuming that the supply from the eliminator is 120 volts,

it will be necessary to drop approximately 50 to 6o volts,
that is, allowing for a slight increase in output voltage
from the eliminator owing to the low current drain, by
connecting a resistor having a value of 30,000 ohmis in
series with the H.T. positive lead. The best place for
this resistor is between the” D.C, positive terminal of
Fig. 2 and the H.T. positive terminal of the eliminator,
thus allowing another additional smoothing condenser
to be connected as shown by the broken lines, and,
incidentally, the choke to give its maximum inductance
owing to the low current flowing. - o
If, as with some commercially %‘ll'oduced eliminators,
an 8o-volt socket is provided, the
course be taken from that point, in which case it then
may only be necessary to use the L.F. choke plus one
smoothing condenser,

Adding an L.F. Stage

When the constructor has brought the. smgle-valver
to its highest state of efficiency, an L.F. stage can be
added with good advantages. The additional ampli-

»

fication whmh will be obtamed will conyert the set into

one which will be able to produce a surprising log. Those
elusive transmissions which previously had been just

too weak fon identification, etc., will now come in at

good ’'phone strength, thus the apparent range of the
receiver will be mcreased without sacrificing the signal-
to-noise ratio.

The L.F. coupling can take the form of transformer
or resistance-capacity coupling; the former will give
slightly more gain but, if an eliminator is to be uscd,
the resistance- capamty method 1is
Ind1v1dua1 constructors have their own opinions about

it is not always.
advisable to alter the capacity of the condenser(s) on

T. supply could of .

recommendecl .

>
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Fzg 2.—~The additional smoothing components shmcld
be connected in this manner between the eliminator and
set.

the relative ments of the two forms ot couphna but for
the circuit in question the writer favours R.C.C. and the
layout of such a stage is shown by Fig. 3.

The additional partb are arranged on a small baseboard
‘phone

having the same depth -as the original. The

termmal mounting block is swung round to the side,

and instead of the 'phones a resistor having a value of

30,000 ohms is connected across the two terminals.

The .or mfd. coupling condenser is connected to the

~original 'phone terminal, which is joined to the anode—

via the S.W. choke—-of the detector valve
The extra valve-holder is of the

5-pin  baseboard mounting type, the

filament terminals “.X * and “Y ”

being linked up with those of the

detector valve-holder. The original

H.T. pos. lead is still used to supply

the detector, but it will now be

the nearest earthing pomt

the heater must be disconnected from earth and chassxs,
etc., and have soldered to them 'd suitable length of
twisted twin flex. . The additional pin, i.e., the 5th is
the cathode connection, and this can be taken direct.to
To reduce the possibility
of hum, etc., two .01 mifd. condensers should be connected
in series and wired across the heater pins, the junction.
point between the two condensers being taken to earth.
The usual precautions must be-taken regarding the
value of the applied H.T.; but it will be found that the

- actual voltage can be hlgher than with a battery-operated

type of valve. A suitable A.C. valve for the detector
position is the Cossor 41 MH metallised. |

The grid leak must, of course, be disconnected from"
its orlglnal position on the negative filament, and joined-
to cathode or earth. ..
Adaptor and Gonverter |

if ene goes to the trouble of operating the single- -valver
off A.C. supphes obtained from an e‘n\tmg receiver
more use can be.made of the S.W. set by using it as an
adaptor or converter. For the former the primary of a .
good make of low ratio L.F. transformer should be
connected in place of the ’phones and the secondary
taken to the P.U. sockets of the broadcast receiver.
This will allow full use to be made of the-L.F. side of
the latter, but care may be necessary to see that hum ig
not introduced by long leads or by the L.F. transforiner

FS
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necessary to feed it with approxi-
mately 120 volts, owing to the
anode load reslstor of 50,000 ohms
being in series. The H.T. pos. 2
should be taken direct to the 120 volt
or 150 volt tapping, the. latter if an
eliminator is used. The recommended
valve is the Cossor 220HPT, a high
slope output pentode, but other
makes of similar characteristics -will
be quite suitable. The lead marked
G.B.—, connected to the ¥ megohm

OOO/
R mto

MO K 12
mmrdy

grid-leak, is taken to the 4% volt
negatxve socket in a grid-bias battery,
the positive socket of -which is-
connected to the H.T., L.T. negative
earth line. The complete circuit is
shown by Fig., 4. B

A.C. Operation ‘

To enable the single-valver to be operated from the
normal L.T. and H.T. supplies from an A.C. receiver
or suitable mains unit, it will be necessary to replace
the existing 4-pin valve-holder by one of the 5-pin type.
The hlament coxmectmns which -now become those for

- ‘vhu’hu-ua Y
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~to the lower end of the long waves.
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Fig. 4. --The completo dzagram af the modzﬁed czrcuzt whzch now

forms an eﬂiczenz two—vawer.

comma within the effective field of the mains equlpment
in the set. ,

If the broadcast receiver is of the ‘ strawht ? tvpe
and includes one or more stages of H.F. amphﬁcatlon,
the single-valver can be used as a superhet converter,
thus converting the installation into a 51mple but quite
effective S.W. superhet receiver. - For-this operation. an
H.F. choke of the usual broadcast band type should be
connected in series with the existing S.W. compcnent,
i.e., between H.T. positive and S.W. choke, and a
.0oo1 mfd. condenser joined to the ]unctlon point between

~ the two components. The free side of the condenser then
- forms one side of the output, the other side of which is

taken from the common nedatlve earth line of the S.W.
set. The condenser .output lead is inserted in the‘aerial
terminal of the broadcast receiver, which must be tuned
The other output
lead is taken to the earth terminal of the set, and the
aerial transferred to the single- valver. ‘
To operate adjust the reaction control of the S. W set:

-until the circuit is “ alive ” or just in a state of oscillation

and then tune it in the normial manner.

If the broadcast set is of the superhet type it is better
to withdraw the frequency changing valve, and. connect
its anode connection to the H.T. end of the S.W. choke
in the S.W. set, no additional H.F. choke or H.T. supply
lead being necessary

(To be continued.)
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Front Page News :
OME of our news editors have a peculiar sense of
news value. On the front page a few weeks ago
‘appeared, side by side with the news of Aachen
battles, a paragraph, under bold headlines announcing
the world-shattering fact that one of the B.B.C. organists
had resigned after a number of years’ service. Perhaps
I should only be surprised that it did not occupy the
main headlines, whilst the Aachen news was hidden
in some obscure paragraph near the comic strips, which
are a most important feature of modern journalism.

Radar in 1911 -

UGO GERNSBACK, the editor of Modern Electrics

O _YoUR |

By THE

(he called on me when in London just before the .

war,. when we had a most interesting discussion on
~ Americ%n and English journalism), has sent me a copy
of a story in that journal for December, 1911, and
I quote it to show that Radar, or rather the idea of it,
is by no means new : ;

“ At first thought it might be considered a difficult
feat accurately to locate a mnachine thousands of miles
distant from the earth, speeding in an-unknown direction
somewhere in the bottomless universe. The feat, while
remarkable, is easy to accomplish by anv up-te-date
scientist. As Tar back as the year 1800 astronomers
~ accuratelv measured the distance between the earth
and small celestial bodies, but it was not until the vear
2659 that the famous scienfist 124C 41 succeeded in
accurately determining the location and distance of
space flvers, far out in space, where not even th& most
powerful telescope could follow any more.

¢ Pulsating Polarized Ether Wave”’ | _

It has long been known that a pulsating polarized
ether wave, if directed on a metal object, could be reflected
in the same fashion as a light rav can be reflected from
a bright surface or from a mirror. Moreover, the reflection
factor varies with different metals. Thus the reflection
factor from silver is 1,000 units, the reflection from iron
- 645, alomagnesium 460, etc. = If, therefore, a polarized
wave generator were trained towards the open space,
the waves would take a direction as shown in diagram,

- providing the parabolic wave reflector was used as shown.
By manipulating the entire apparatus like a searchlight,
waves would be sent over a large area. Sooner or later,
if the search is kept up, these waves must come in the
direction of a space flyer. Then a small part of the
- waves would strike the metal body of the flyver and these
waves would be reflected back to the sending apparatus.
-Here they would fall on the-Actiioscope (sce diagram),
which records only the reflected waves, not the direct .
ones. : .

From the actinoscope the reflection factor is then
determnined, which accurately shows from whieh metal
the reflection comes. From the intensity and  the
elapsed time of the reflected impulses, the -distance
between the earth and the flyer is then accurately
- calculated with but little trouble. L

Reflection Factor = o

The reflection factor of magnelium (the metal of which
Fernand 600 10’s machine was constructed) being
1060, Ralph located his rival’s space flver in less than
five hours’ search. He found that 600 10’s machine at.
that time was about 400,000 miles distant from the
earth and that the abductor of his sweetheart apparently
was headed in the direction of the planet Venus. A few
seconds’_ calculation showed that he was flving at the

AY

rate of about 45,000 miles per hour. This was a great
surprise for Ralph and it delighted him at first. He
knew that 500 10’s machine was capable of making at
least 75,000 miles an hour. This was certainly as strange
as it was puzzling. Ralph reasoned that if he were in
his rival’s place, he certainly would speed up the flyer
to the utmost. Why then was 600 1o flying so leisurely ?
Did he think himself secure ? Did he think that nobody
could or would follow ? Or did he have trouble with the -
Anti-Gravitator 7~ Ralph ceould not understand it.
However, his mind had already been .made up. - He
would of course chase his rival, head him off, and, if
necessary—yes, he would kill. him.

He gave sharp and quick orders to his attendants
and ordered his space flyer, the ‘‘ Cassiopeia,”’ to be
made ready within one hour. Provisions sufficient to
last for six months were put on board and Ralph himself -
brought a large number of scientific instruments to the
flyer, many of which he calculated might turn out to
be useful. He also ordered a large amount of deplicate
parts of the flyer’s machinery to be put on board in
case of emergency, and he then bade farewell to his
family.” : . A i

Clubs ‘ o -

HE secretary of the British Short Wave League,

‘apropos my request to club secretaries in the

previous issue, has written to state that they have
confined their efforts to holding the League together
as_a nucleus upon which to build our post-war organisa-
tion, which we have successfully managed in spite of
difficulties due to wartime conditions. At present local
chapters are holding regular meetings at London,.
Teesside, Manchester, Bath and Liverpool, and further
chapters will be formed as. membership permits. We
are now developing our post-War plans for the expansion
of the League, and toi this end are publishing shortly a
Listener’s Handbook, a copy of which will be sent you
when ready, and are also proposing to enlarge our
monthly “* Review.: 5

< o

THE PSEUDO EXPERTS PUNX ‘

[A Sunday newspaper recently published an ill-advised article
to the effect that thousands of television sets would be on sale
immmediately after the war. Here are the actual facts: The
B.B.C. has denied it, and radio manufacturers say there wil}

4

“be no television receivers till the B.B.C. puts out worth-while

programmes several nights weekly.]

Although you may see it in print,
Always take a fresh squint, .

For the moon is Not made of green cheese, *
‘And when some of our papers . '
Indulge in strange capers, ”

Read ‘‘ cum grano salis,” please.
When they boost television,

Just treat with derision - -

What half informed *“-expérts * indite.
Their knowledge is nil ; B
It makes real experts ill

To wade through the piffle they write.
Television will come, ‘

But the chances ate glum

Of it starting when peace is declared.
And reports that it may
Can be swept right away,

For they’re based upon premise
Half-knowledge-despise,

Built on rumour and lies.

And bere once again be it said.
As it was in the past—

{t’s a truth which will last— ‘

‘“ Fools rush in where the angeis won’t tread.»

““ TorCH.”

‘..

¢ .‘absurd.
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The M.S.;S'*, Disc Recordz'ng Machz'ng.’ | ‘
A great deal of useful work can be done by the home

g N this article. the various types of ré\cdrdingibl’anks;

are discussed ;. the requirements of a good blank ;-
faults to look for when choosing the type best suited
preparation and treatment for cutting. =
~The blank is the unrecorded disc ; the disc is the complete
: base with its coating either before or after recording and

to our  purpose ;

may be either single or double sided ; strictly speaking
the recovd is what is on the disc, not the disc itself, i.e.,
a double sided disc has on it two records ; a pressing-is

_either a single or double sided disc produced by pressing .
from the stamper in the production of the commercial

types of discs. - . ' . e T
~ ""Before the war, although there were at least eight well-
known makes of blanks available, only one British

manufacturer' was making them in any quantity, the

~ remainder - being either American, Dutch, French or

“German. 1€ W ]
become, that two other British firms are now turning

out large quantities for use in the various government -

_and services organisations, and the outlook for peace-
time supplies begins to look far more healthy.

3 - g

Fairly exhaustive fests show, however, that the British
types, although well up to the average, fall short of the

~ best American blank, and although this may be due to
the war conditions-in-regard to available materials,
workmanship, etc., it is the -author’s opinion that
“the ~technique of mixing and .applying the lacquer
coatings is far more advanced in the U.S.A. than ia #is
 country and that there is room for considerable improve-
ment in the matter of uniformity of physical and chemical
characteristics of the blank and its coating material.

- Direct Disc Recording—2

The Various Types' of Recordiﬁg Blanks

So great has the wartime demand for blanks

oy

enthusiast with .a bent for chemistry, especially nowa~

‘days when blanks are not available in any shape or

form for the private user. One or two studios, still open;

obtain them for official purposes on special priority, -
“but are not allowed to pass them on to the public either

in blank-or recorded form. This condition is strictly
enforced, although it has for some little time been
relaxed in the U.S., but it is still impossible to get’a
permit to import foreign discs. ‘ ’

Types of Blank

. There are thrée main types of blanks suitable for.
- direct recording, i.e., 1. Metal base, either aluminium or’
.zinc, 2. Glass base. . 3. Plastic-homogeneous, consisting
‘entirely of the material on which the record is cut.

Fhe first type is almost invariably coated with a

lacquer usually reférred to, quite incorrectly, as cellulose
.acetate.

e. In point of fact it is far more likely to be
cellulose nitrate or one of the same family., The second

~ type has the same coating, although it was possible up |

to the outbreak of war to obtain a glass base with a
gelatine coating which gave very excellent results indeed:

‘providing certain rather carefully controlled conditions

were kept to in-preparing and cutting the blank. The
third type is rarely used for direct cutting, but comesinto
its -own for the embossing method of recording and
will be treated later on in this series. o

There are some half a dozen different types of lacquer,

- coated blanks available, all with a base of one or other

of the following: Cellulose  nitrate, acetyl cellulose,

a ERE
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- ethyl cellulose, or one of several resins, and all depending
upon the closcly guarded secrets of the individual firm
making them. It may be of interest to readers to know
‘that there are at least two large British chemical firms
who have several types of lacquer suitable for direct
recording blanks. -, | o .
All the types mentioned are, of course, brittle in their
normal state, and to enable them to be. cut and to
retain a perfect groove;*some form of plasticizer has to
be added which enables the blank to remain soft enough
for cutting. The type of plasticizer uscd and .the
_2mount go far in determining the hardness of the coating
and, of course, the cutting characteristics, noise level,
etc.. A hard disc has a-better high frequency response
and lasts ‘longer than-a- soft- disc, ‘which rusually. has
a lower noise level. Other factors come into the choice
of the best. compromise between easy cutting and long
'life with good response, and in a good class blank can be
safely left with the manufacturer, although it should be
noted that when purchasing blanks it is- sometimes
possible to obtain a hard or a soft type, and the purchaser
should always state which he requires and treat it
accordingly. ~ Either type has its best conditions ;. we
are, of course, leaving out the bad disc which may

be too hard in one batch and too soft in another..
In order to apply the coating to the base it is necessary

December, 1944 .+ PRACTICAL WIRELESS | | 5

side coating and it has occurred far too often with the
double side types in the past year or so, even with the
heavier metal bases.

Much greater care is required in stamping out the discs,
and in punching the centre holes. Some writers favour
the use of a packing washer about 1in. wide placed under
the blank on the outer edge, which packs up the edge
and heg)s' to stop any unevenness at what is the worst
part. slightly deeper cut will be made at the outer
edges, but the tendency to jump up and down will be .
stopped, or at any rate held within reasonablé limits.
This is, of course, only a compromise and should be
avoided wherever possible as ng amount of packing,

- however carefully done, will rectify an uneven disc.

Some manufacturers dish the centre of the turntables
so that when the clamp is screwed down the disc tends
to ‘‘sit into ’’_the dished part, and so offers a method of

taking up any unevenness in the disc.- This does occasion-
‘ally apply when using an alumfnium disc, but not with

the zinc base types, and will almost certainly crack the.
glass types. It is far better to have a perfectly flat

turntable, and for the manufacturer to make sure that
‘his discs ‘are really flat, as they most certainly should

to add to the lacquer a solvent to allow it to flow easily. .

W

The better class manufacturers do
not issue discs before this solvent
has had time to thoroughly dry
_out,. but it is a fact that some :
¥ discs: do appear from time to - %
time ~which are still “soft’ in s
patches and if ‘used will prove
awkward in cutting, or perhaps,
even worse, will cut apparently.
correctly but  after* drying out
will be found to .have a dis-
torted groove in parts; due to
the drying out process having
been completed after being cut.
Something = of = the same sort
occurred with a pre-war type of
blank; which was subjected to
heat treatment after recording to
enable it to be hard enough for
playback on an ordinary gramo-
phone ; the grooves were quite
often horribly distorted.
Several very definite require-
- ments are essential in a good
blank ; the two main ones”can
best be discussed under separate
headings. o

Uniformity .n Physical Charactec-
istics o | -
A good blank must be flat and

capable of offering a perfectly

level face to the cutter during
the cutting operation. There
should be no suspicion of any up
and down motion due to warping
or bent base, otherwise the cut
will be alternately light and
‘heavy, giving rise to all sorts. of .
weird noises in playback. No
disc should be tolerated that is
more than 1/16in., from a true.
plane. The glass base discs score
on this point over the metal "
- types, as the former are almost
always flat, although,*if of very SR
thin glass and single sided, there : SRS
is a tendency to warp even‘with
glass, due to the pulling effect of
. .the lacquer when drying out.
This trouble has  been very

be, and for the user to see that he buys only from those
manufacturers who take the trouble to turn out first-
class discs, and supply them properly packed.

One other point to watch is the centre hole, which

.............

,,,,,,

ERE 5

noticeable with British . manu-

factured blanks usifig a thin  The B.B.C. midget "’Feco;der‘*’[g{ is ‘completely self-contained tgith automatic

aluminium _base with a single

[
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bpera’tzbtzé;’by push button,
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should be 0.286in. with a tolerance of o.00tin. This.

is very important, and is liable to be forgotten in
recording because in one way it does not matter as the
disc is clamped down and cannot move. However,
once the recording spiral is cut it has a definite relation
-to the centre hole used during the recerding. If the disc

is moved and put on the playback turntable it is essential

that it should fit snugly and not be free to move about,

otherwise  the disc.will ‘‘walk’ slightly, causing the

pick up to swing instead of tracking properly, and the
result will be what is known as a
the reproduction will suffer in direct proportion to the
amount of play in the centre hole, varying from a very

slight alteration in pitch to a really distressing wow,."

which will be especially noticeable on music.

- This trouble is especially noticeable in the glass base
discs due to difficulty in machining the glass. The
thickness of the glass base used is of the order of 0.065in.

Uniformity of Chemical Characteristics

A blank-when cut with a first-class steel or sapphire‘

stylus should give a clean cut which will appea~ bright
and polished, the thread or swarf coming, away in a
~ .continuous shiny spiral with no suspicion of kinks or
curls. Any one blank out of a batch from the same
manufacturer should behave-in the same manner, even
if purchased at several months’ interval, and all the
“blanks should behave in the same manner, and not requirc
diffcrent. treatment. |

‘It 'cannot be too strongly emphasized that the coating
of the blank should be as perfect as is possible in the
present stage of the art,.both in its form and its applica-

tion, and it must be remembered that not even the finest

recording. equipment would be capable of producing
good results if the blank were not capable of faithfully
accepting and storing the minute engravings recorded
on it. It should be even the reverse, as indeed it often
- is, in that the blank should be so perfect as to-show up
the imperfections in the recording equipment ; it is not
" long ago that blanks were incapable of doing this, with
~ the result-that many poor types of recording equipments
were sold to an unsuspect&ngb public.
The coating applied to the
of from 0.006 o ooroin., and is applied by one or other
of three means : 1. Spraying; 2. Dipping ; 3. Spinning ;
~ and in one other case at least to the author’s knowledge
" a combination of 1 and 3. Each manufacturer has his
own pet theory as to which method is best, and from the
point of view of the user there #s not much to choose
between them, always provided they are carried out
~correctly.,  Straightforward spraying is probably the
least acceptable method from the standpoint of a perfect
finish, but it is favoured a good deal on account of its
comparative ease of operation with modern spray guns.
The.coating being usually applied in from three fo five
“operations. = Dipping, if carefully carried out, gives a
very excellent finish, whilst spinning by itself is inclined
- to ‘“‘throw’’ the lacquer to the edges if not very
carefully controlled.

-

In all cases it is, of course, essential that a perfectly .
flat surface is obtained with no swirls, air bubbles, or

bits of grit or dust, and the very greatest care has to be
taken in the preparation gnd application of the lacquer.
In connection with the thickness of coating applied
it. should be remembered that two points are the
governing factors: - ' o
1. The coating must be thick enough to accept the
usually accepted depth of cut without any risk of the
cutter going through to the base material. 2. It should
be as thin as possible,. consistent with the requirement
of (1) and the necessity of allowing an acceptable
number of playbacks before  wear becomes apparent,
in order that the base material may suitably support the
groove walls and give them strength. If the coating is
too thick the playback needle will be inclined to push
the coating as it tracks a groove, and so the groove wall
will be distorted and will also affect the next groove,
. causing an.echo effect on playback. o
It will, therefore, be appreciated that the type of
lactuer used and the method of application to the base
material is ‘a subject which calls for considerable fore-

swinger,”’ and

ase is usually of the order

thought, and no little skill if the final results are to be
in the very first class. The question of thecorrect viscosity
of the lacquer, temperature of the room in which the'
coating is being carried out, etc., has not been discussed
because they are functions of the particular tvpes in use,
and it would be impossible to go into details and lay down
hard and fast rules in the space available in this series.

Treatment of Blank for Cutting
" Assuming that we have a first-class blank, ready for |
cutting, certain points concerning the treatment of the
blank for cutting are”worthy of mention. All the usual
types of cellulose nitrate blanks have a static electrical
charge which may be as much as 5,000 volts—the glass-
coated types being the worst offenders. This charge is,’
of course, quite harmless to the user, but it has a very
definite nuisance value in that while cutting the swarf
sticks to the surface of the blank and is very difficult to
remove, this can be particularly annoying when cutting,
from outside to inside as the swarf tends to pile up and'
impede the path of the cutter, and jif not cleared, will;
in fact; cause the cutter to jump and spoil the groove cut,,
breaking the continuity of recording. .
In the better types of professional recorders a suction
swarf remover is usually built in, which if properly;
adjustéd is completely satisfactory. Others have
fitted a special type of brush.which is held down.on
the blank by means of a spring, and is caused to move
to and fro slightly so as to catch the swarf and throw it
towards the centre pin. This method works quite well
provided the brush pressure is sufficiently high to move
the swarf; but it is a method which the author strongly
deprecates, as even if a soft camel hair brush is used
the surface of the blank is scratched.. If any reader
wishes to cure himself of the habit of using this method
let him put a fresh blank on the turntable, apply the
swarf brush in the usual manner and allow the blank to
rotate for, say, 15 seconds and then examine the surface
carefully, when he will find it to be one mass of minute
scratches, which, even if not serious, cannot improve
the quality of the recording, and when it is realised that
in actual cutting the brush is also rubbing the swarf over
the surface as well it is easy to understand that it is an

- undesirable method. The best method of all is to cut the

disc from inside to outside, in which case the swarf is
left behind and never need be bothered about till the
end of the recording. This method has othet’ definite
advantages which will be discussed later in the series’

when we deal with cutting. 3

If it is essential that one should cut outside to inside,
as when producing a master for pressing purposes, then it
is advisable to apply to the blank one of the several
excellent antistatic dopes, which, if properly applied
and polished off, completely cures the trouble and does
not in any way spoil the blank. The author makes one
up, which, if applied to a batch of blanks in the morning,
renders them ‘‘ antistatic’’ for the rest of the day. -

One further point should be mentidned, and that is
the advisability or otherwise of wusing a polish or
‘‘ hardening ’’ -dope.  Present-day blanks "are manu-
factured with a view.to giving a reasonable playing time,’
and the coating, if it is correctly cut and played back

‘with a lightweight or counterbalanced pick-up, needs =

no assistance from polishes, o . oo
Admittedly, a slight application of polish may give
two or three extra playings; on the other hand, it is far
more likely that it will reduce the number of first-class;
playings owing to the amount of dust and grit which it
will attract.  Leave polishes and cleaning waxes well:
alone. .. , :
: (To be continued.)

T REFRESHER COURSE IN MATHEWATICS

- 8/6 by post 9/« |
From : GEORGE NEWNES LTD.
Tower House, Southampton Street, Strand, W.C.2

-
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EGULATING a watch—or clock—

is a tedious and hit-and-miss process.
It’s expensive, too, for the manufacturer.
Imagine row upon  row of watch move-
ments .being given their final testing—
probably spread over; several
ensure the hlghest standard of time- keeplng
accuracy.

That was the method until Electromcs
lent a magical hand to speed up the operation,
Nowadays the job is simplicity itself. A
watch movement (of the, type to be regulated)
is timed to split-second accuracy
and its beat recmded on the
oscﬂloscope.

'y
i

‘movement to be regulated with very

~days—to |

to reduce costs—to improve -quality.

I.INT

o P " TRADE MARK -

/ %

" This oscﬂlograph used as a master
curve, pefmits each newly -assembled watch
great
accuracy almost as quickly as the shelhng of

the proverbial peas!

In a thousand different forms Electronics
is helpmg Industry to speed up production—
As

makers of capacitors———an ‘essential component

of every electronic circuit—we are v1tally
‘interested in this new Science.

| already planmng

some new electromc
+ development we offer you, our
- co-operation and the benefit of
our experience.

7

A. HO HUNT LTD - LONDON

S*W-18 » ESTABLISHED

If 3 you are

-

TO MEET THE ELECTRONI_C AGE

190X

GA
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BATTERIES

RADIO

are playing t,h’.‘e‘ir‘
part in the great

national effort.

They are as indis-

pensable' to the

pu rposes. of war
as to those of

~ peace

\ E

-

THE CHLORIDE ELECTRICAL STORAGE CO. LTD.
- Grosvenor Gardens House, Grosvenor
Gardens, London, S.\W.a

W.R.8A/43

FOR THE
RADIO SERVICE
MAN, DEALER
'AND OWNER

The man who enrols for an 1.C.S. Radio Course learns radio
thoroughly, completely, practically. When he earns his
diploma, he will KNOW radio. We are not content merely.
to teach the principles of raduo, we want to show our
students how to apply that trammg in practical, every-day,
radio service work. We train them to be successful !

mrsauntonu;f‘ onn:spono’ NCE ,smc

Dept. 94, International Bulldmgs, i
Kingsway, London, w.c.z.

" Please explain fully about your instruction in the subJect v
marked X.
Complete Radio Engineering .
Radio Service Engineers
Elementary Radio Television
If you wish to pass a Radio examination, indicate it below.
‘British Institute of Radio Engineers
P.M.G. Certificate for Wireless Operators
City and Guilds Telecommunications
Wireless Operator, R.ALF,
Wireless Mechanie, R.AF,

 Special terms for members of H.M. Forces and dzschargd ]
and disabled members of H.M. Armed Forces.

Namp-l|d.n.a.‘ln..(aO‘.'O.u-.naocb.ooc-ooocc.!.o-cn--no.o--n--.a-l.ntoo&-u

: Address 900 ¢psvrdecsceveenas ."..'I.'l......""Ql.."l'..I.'Il.' -------
, o« . ™

4

0000 et s seseatns 1089000080003 C0c0tnlotBoeserttsnsrrePIETEtossonRLnyiIsOY [EXXTEX XY

(Use penny ‘stamp on unsealed envelope)

TRANSFORMERS
AND CHOKES
FOR RELIABILITY

SEND USs YOUR ENQUIRIES

CONCORDIA 'I..V.<
TRANSFORMERS

‘Pesigned by transformer specialists to
suit given conditions of service. Types
available for
Radio, Bell,
Lightlng.
Mines ' type, phase changing.
Concordia 8150 design and make
transformers up to 50 KVA. to
customers’ requirements, air or
oil cooled, and arrange for any
enclosures (damp-proof, totally
enclosed, etc.).

E Sales 4gents, ELCORDIA LTD,

», CAXTON STREET, S.W.1.
'Phone ¢ Abb_ey 4266,
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Prac’acal Hints

A Small Trickle Charger _ =
EQUIRING a small trickle |
charger for hbme use, a very i
efficient unit, as shown in the 2
sketch, was built up from odd parts. !
’ An ordinary bell transformer
having 3.5 and 8 volt -4appings at !
I amp. was used in conjunction i
with a small rectifier made from ¥
an old H.T. metal rectifier. The i
rectifier wa$ dismantled, taking two 3
zinc oxide plates and’ connecting
them in parallel, this preventmg‘
overheating, and bringing . the ¥
charging current up to approximately i
300 mA. at about 4 volts.
The rectifier is mounted on a
small metal bracket.—A. PiLmERrR

(Wakefield), o p
Rectitier » o . ;
Sl
. . n»
.. - . . Q .
B8ell etronstorrmes .
©
s ohm
Resstgnce
Ouipyt 4 volts ot 300 M/4 L
A C Momns

N
14

General arrangemenz of a smal’ trickle charger .. and
circuit diagram. - . :

A Novel Voltage Test Method

ANTING to test some fairly hlgh voltages wrthout '

taking any. current from, the supply under . test
1 assembled the gircuit shown in the diagram. It operates

as follows: The. potentiometer R1 enables any voltage

to be applied across the voltmeter ‘M1; when the

voltage across M1 is the same. as the voltage across the

test leads meter, M2 shows no current to be flowing

through it.

as that-shewn by M1.

- A 1 mA. F.S.D. moving-coil meter was used for Mz
The zero adjuster was turned until the pointer indicated

.05 mA. with no current flowing through the instrument
—-—-thlS enables a backward movement of the pointer to

) -+
S Mz e
- e g
- o Ao, = J

Czrcmt dmgram for voltage testing by a novel method.

()“U.H’H-t).()-"“()‘(_ﬁj

THAT DODGE OF YOURS!

Every Reader of ¢ PRACTICAL WIRE-
LESS ** must bave originated some little
dodge which wonld interest other readers.
Why not pass it on to us ? We pay £1-10-0
for the best hint submifted, and for every
other item published on this page we will
pay half-a-guinea. Tura that idea of yours
to account by sending it in to us addeeszed
fo the Editor, ‘* PRACTICAL WIRELESS,”
George Newnes, Lid.,
ampion Street, Strand, W.C.2, Put your
name and address on every item. Please
note that ewery notion sent in must be
ortyinal, Mark envelopes ¢ Practical Hints.” -

SPECIAL NOTICE

AR hints must be sccompanied by fhe
coupon cut from page iii of cover.

L ) { N N } G- ) S } D ) - () 4 ( Y&

_protect Mz. —F. G.

“The voltage being tested is then the same \

‘be easily seen.. M1 was a moving
‘coil voltmeter; it should be of
reasonably hlgh resistance so that
R1 does not meed to pass much
‘current. It must cover the voltage
of the supply being ‘“tested, of
course.  The Tresistance of R1 and
the voltage V depends wupon the
voltage being tested. A wire-wound
potentiometer of about 50,000 ohms
~with a H.T., battery will do for
voltages between' 20 and 120 volts.
In operation, rotate R1 until -Mz2
shows no current; Mr then gives
the voltage.

Care wmust be

-

exerczsed . using
the circuit.—Do not reverse the
polarity of the test leads, or Mz
The circuit beingg tested must have

|
!
|
|
Tower House, South- i
g
I
|

wHl be damaged.

.. an internal resistance (as it usually will have), otherwise

M2 will show no current for any voltage given by Mr.
A resistor of about 100,000 ohms (for high voltages) may
be fitted in one of the test leads for safety, and to
RAYI:R (Longdon)

A Converted Turns Counter o \
ERE is a method of converting an . electrical turns

counter to mechanical operatxon for a coil winder.
Readers who have found a rotary switch not sufficiently
positive, 50 volts an inconvenient supply, or who have
burnt-out coils, should find the idea wuseful. 1 think
-the diagram is f'urly self-explanatory. 1 sweated a base
to the case of the counter and fitted a plunger, as shovm

. to rest on the moving member of thc relay

i

EM  oF eoilsvinder.
spindle

M ethod of arrang Cam}
mga converted
turns counter.

1% 1~ _«Cose
Oirection of counier
/ F’ia;cd point spring
’ Spring { ten.sion)
) EM..—F/xcd POINt

. -
Counter

Hinged end sprung te
beor in toothed wheef

- Spring(tension)

The plunger is operated by a cam on  the end of the
spindle of the coil-winder. It is }in. eccentric over an
arc of about 60 deg. The cam was ﬁled up out of a piece
of m ebomte.———D KENNEDY (Saltdean)

A

NEWNES

TELEVISION MANUAL

By F. 5. CAMM
6/-, or 6/6 by post.

, From GEORGF NEWNES, LTD., Tower House,
Southampton Street, Strand London Ww.C.2.
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Slmple ‘
- Allwave
Three

A Satisfactory Receiver from
Available Components

. By . G. RAYRR

)LUG-IN coils are wsed in this receiver to enable the
various wave-ranges to be tuned, which simplifies

lay-out and wiring and gives more efficient results -

on the lower waveknoths than when switching is
-employed. As nine different coils are available, the

receiver can be tuned over any band. It will be found -

that results on the short waves are equal to those
provided by a short-wave receiver, for the whole set
-1s designed along low-loss lines,

HTL 72

-
E
& Q E
s O
s O
sar. O
-"-‘

The Circuit

50,000

The completed chassis with top screen removed.

Fig. 1 shows the circuit. The tumng condensers
have a value of only .0006 mfd. in contrast to the .00035,

~capacity usually employed in all-wave designs. This
-simplifies tuning on the lower. wavebands, and only
“slightly curtails “the tuning range on the higher bands,
‘the medium-wave band, for example belng from 225:
to 550 metres with the spemﬁed coil,: V.M. volume cons
_,,trol is used, and a novel form of H.F. trimming which'

HT+>

/10,0002
«Ol Mtd
-005 Mid

_—

— 000000 I
50000000000 e

00000000000

" Mtd
(.
250000
-
v

S
- O
- o
- -
" O -
O -
- S
v
* -~
3
>
CB—45V )

Fig, 1.~Theoretical circuit,

4
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results in no ‘loss of efficiency. A
-very useful degrec of L.F. amplifi-
cation is provided, and good
- speaker results assured.

Constructxon
For the specified components
the chassis is drilled out as shown
~in Fig. 2. It is made of plywood,
with side runners of lin,” thick -
wood, 2}in. high. Drill out as
shown and give the woodwork a
good sandpapering. Then screw
the side and back runners in
position and varnish. - The result -
will be a neat-chassis.
The valve and coil holders, etc.
(see Fig. 4) are secured with 6 ‘B.A.
. bolts and nuts. The two tuning
- condensers are ganged by means of
a flexible coupler of the insulated
type. A metal one is not suitable
as the spindle of the-H.F. tuning
condenser is not at earth potential.
The spindle could. be connected -
to earth, but then it would not be
connected directly across the tuning
. o ) “coil, and tuning would not ganglso«
Fig. 2.~Chassis dimensions. | well on the lower wavelengths. At
: ' . this stage of the construction the

- m

~ ‘ ’ - R e

t mw ’ To Pot'meter | | o To Fixed Plates of
o \ / ) . —— Reaction Conds?t
le | »
‘ ‘61. . G B- | ° 1\
L1 A *
ol To Pot'mf ® ! ,
Q) Slider , ) /
o | .
| E ‘ To‘ - @ Meg 2
+ o/ Mtd ’ Moving || -
"Bl’ fo 6 Plates : '
,!”1; | v .
jﬂé{ff“ O/ 7o Fixea <000/ Mtd
| R o - Plates || ~
Y Fx' . -
Mﬂ ' H.T 72 N Q p
'thillr ’ . '
& [ - ‘ ; - pr————— || =
Fw A 4 ad : Parafeed {w Bl
il ' : | Trans. \J‘ |
W“J c 7;0 Mowng Plates o ) "
h§ 1A
¥y o o ‘ . - \\c? '\ :
I& , o . . Screen_ ‘ P
ms To Fixed I o
l‘{ Plates LT+
|

——

ol MPd. @5 . HI— LT~ ‘ca.-/-

a‘rrh‘ = . (Vta SmNh) o B A+ Speaker o—

~ Fig. —-Sub-chasszs wzrmg.
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- special arrangement for trimming the H.F. stage

should be added. The detail in Fi ig. 6 makes this .

clear. Thé metal arm shown is cut out from aluminium
or brass and secured below the fixing nut of the
condenscr.
shown. Operating the small knob below the chassis
(see Fig. 3) results in the fixed vanes of the tuning
condenser being rotated through a few degrees. - This
control should not be omitted, for it enables the last
ounce of efficiency to be obtained and. is espemal]y

~useful on the short-wave band to bring the circuits

exactly in tune.

It will be necessary to solder a thin Washer to the

rear component bracket so that the condenser cannot
slide up and down the slot. A fibre washer is then
fitted together with two lock nuts, leaving just sufficient
play to g1ve a smooth action. The cranked operating
spindle is a’length of 6 B.A. rod threcaded at one end,
and pivoted in “small brackets bent up from scraps of
.aluminium. These brackets are secured by the bolts
holding the two central component brackets, but the
front one must be insulated by fibre washers to prevent
the shorting of the V.M. bias via the operating spindle.
When completed the movement should be smooth and
free from back-lash.

A bracket will also have to be made to secure the lugs
of the dual-ratio drive. The tuning dial and pointer

- are not shown for it may be desired to arrange these

to-fit a cabinet to hand.
- A fairly heavy gauge of 1n§1lated wire should be
used for connecting up, and it is.recommended that the

The slot is engaged by a. cranked arm as
.used for the connections to_the H.F, tuning condenser,’

wiring run shown in Fig. 3 is followed. Note that the
key-way of the coil holders faces the front of the set, and
that four tags are left  blank. The transformer and
1 mid. condenser are mounted on one runner; other
components suspended in the .wiring. Flex must be

and a little slack left, so that the whole component may
be rocked, when trimming. The speaker terminals
are insulated from the rear runner by wander-plug
heads ; the earth terminal is secured directly to the
runner “and the aerial connection taken to the small

" ceramic insulator on the top of the chassis as shown,

The H.F. coupling condenser is suspended from the

‘cap of the H.F. pentode to the fixed vanes of the tuning

condenser as shown in Fig. 4. The 5,000 ohm re51~=tor '
connected in series with the H.F. choke to prevent
resonant peaks is also suspended in the wiring, and
solid connections are used to prevent these components

~moving about,

‘When wiring is completed the screens should be fitted,
the dimensions of these are shown in Fig..5. They are
cut from perforated zinc and fixed with small bolts.
Figs. 3 and 4 show their location. They must be con- -
nected to the earth line of the set, and the top one
prevents interaction between the tumng coils, While

the sub-chassis one removes the necessity for screemnd
any of the leads, which would result in some loss of
efficiency. It will be seen that the H.F. stage is separated
from the rest of the set by these screens. A

The fuse shown in the circuit is connected directly
to the H.T. minus plug.

Jor/al
\
|
N
O
§' - D Screen
[ o Y o 7
1Q |
& O
t\ @ © ) :
@ oo
| . (o) o]
- 0 0
(o) ' ,
HEC R on
@ oV o * e
(o] e~
| , @
/‘L'_"]\_
i \.____1}\‘9

Fig. 4

—

~—Chassis lay-out.

The on/off switch is mounted
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~ H on the side of the cabinet and not‘

T] / : :f/'/ . { shown in the diagrams. There is one
connection from the set to it, other -

/ /, % | V?o%nect.ions ;ﬁ)i’r}g to G.B. plus and

2 4 22 7 7 L. T. minus, H.T. minus going to- the
//// // // % | / A ,i earth hne {see Figs. 1 and 3). ,

% ‘ 21 . Trimming afid Operating

' /I/ //% | 4 : l ‘ fTo trim the circuits, insert two coils

’ ; ‘ o ‘ 42 ' of the same type and tune to a weak
7 /// 7 /’\ /// /m | d station in the centre of the waveband.

. e s wlh o ' Set the small trimming knob below the

S T ! ‘ | H ‘tuning control in the central position,.

, ' . ' Loosen one of the set screws of the'

H 1 ' flexible coupler and temporarily secure

2L ﬂ / ! a spare knob on the rear of the H.F.|

¢ ' S ! - tuning' condenser spindle. The front

] ! tuning control and the knob on the

H ~ ‘ H.F. tuning condenser should now be

1 \ ) , _ : - ' individually adjusted u;lltli)l tge station
At e T - e - -—- - is properly tuned in with both circuits..
J . ) \ r , -\ ] Then SeCIi{l‘e 1t;he Koupklar hanéiffremove
P l . |~' . 2 — r 3+ o the spare knob. Any slight differences
/3 /3 —93 - ‘s ~in the rest of the tuning Drange will be
- . - - 9’ ‘ —— compensated for by adjusting the
Fig. 5.—Sub-chassis and top of chassis screen. trimming knob until best volume s

obtained. | .

L . -
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COMPONENT LIST

e

Two 4-pin and 1 5-pin chassis valve-holders.

g:(l)s chassis ;oilf holders.B 4 O4F g o v -
for waveranges required). - ( - ‘2 , 7. Z 772

Two .00016 mfd. short-wave turing condensers. "\ S ol

One .00025 ditto. &

60 mA. fuse and holder. g

Four component mounting brackets, &

Insulated flexible coupler. - R

Small ceramic stand-off insulator, J

Parafeed transformer, ratio 4 : 1 (Austzerity Radio, Ltd).

Screened high-frequency choke (Charles Britain Radio).

Automatic dual-ratio epyclictic drive (Webb’s Radio).

Two .1 mfd. non-inductive paper condensets. 7

One 1 mfd. ditto. L

One .005 ditto.

.0CC1 and .01 mfd. mica condensers.

5,000, 10,000, 25,000, 50,000 and 2 *
megohm resistors. :

50,000 ohm potentiometer,

.00006 mfd. mica pre-set. :

0001 mfd. pre-set (if required). ,

On-off switch (3-point). | J

Valves: Cossor 210VPT, Mullard PM2HL, Osram -KT2
(or similar types). ,

Connecting wir’e, zinc for screens, etc.

VY 107 rrx oy ooy ey TRR TR DIY TIR Y28 LIR L3g L1 Ve 9o Qo ..: 00 80 00 80 QI B QU O o B s Dot §or §o0 YYY TTTYYY 7YY 1YY T

N
Almost any

Adverti;gr :

Y Y YY) -o‘}oo 99 109100 1010908 185 028 98 189 40 1B IR IS RGN QWP 9P 408 108 L (Yt BT T il PrY YT Rt RUY A
,... 901900008010 UL EH P 1 83 0 SN 22 S AL S SN 8 B SN En QU B EH BN IR LGN IS
* * -

o

£ Fig. 6.—Dimensions of arm, and arrangement
; for trimming H.F. stage.

An additional pre-set condenser ‘is given in

: ~ the component list, but not shown in the.

o ‘ - : diagrams. This is only needed if the aerial used:
£ o GRESE T L . is lon gor has considerable capacity 4o earth,.
e : Gy when it should be connected in series. with the
aerial lead, As a pre-set condenser is also

o i used for coupling the H.F. stage to the
o : detector, it should be adjusted, before trimming,’
& 5 to the value which gives best results. Itis then
left alone to avoid upsetting the ganging. |

- The maker of the screéened H.F. choke states

this component is not in very good supply. It

will be  found, however, that an ordinary

x § e RS unscreened choke provides. satisfactory results.
"""" oo ettaonon tos ot RRRas : E Although the 5,000 ohm resistor, makes the
, 2 _ efficiency of the choke used of less importance,

S 2R ~a good quality one should be used if possible. If
; e -1t should prove necessary a small screen could

- be made for it from zinc and connected to.
3 i b i e e ‘earth to prevent it interacting with the
View of sub-chassis. e tuning coils, S
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"HT from LT Power Units.

- An Explanation of Some Methods of Obtaining High-tension Supply from Accumulators,
fwith Particular Reference to the Vibrator-type Unit R

IGHT from the earhest days of dontestic radlo,
attempts have been made to obviate the need
for high-tension supply, especially in the case of

battery-operated receivers. The reason is not hard to
find, for it is well known that high-tension batteries, of
whatever type, represent the major running cost.
When a mains electric supply is available, the problem
of high-tension supply is very easily solved
then, however, the cost of the H.T. supply eqmpment is
~ quite large by comparlson with that of the recerver
proper. .
.+ In the early days of broadcasting—when” mains-
operated sets were unknown—the question of dispensing
.:with a high-tension battery was tackled by using valves
,with an extra grid between the control grid and the
‘anode of a triode (this type of valve must not be confused
with the screen-grid valve, which is different in principle).

Fzg 1. --How HT., of very low walue, can be obtained
by using, say, a 12- -volt supply and z-volt valves.

The idea was that by applying a very small posmve
potential ‘to the additional grid, an effect could be
obtained which would be comparable to the application
of a much higher positive potential to the anode. Results
of a sort were obtained with this system, but it never
~.proved to be in any way satisfactory for general adopuon

< H.T. from Voltage Drop

1t is possible to design valves that will operate with a
comparatively small H.T. voltage, but there are well-
. defined limits. And in any case, if a valve is fed with,
say, 12 volts H.T., it cannot operate efficiently, and the
maximum pos<51blo output in the form of high-frequency
or audio-frequency voltage is extremely low. Even
though a set may operate with 12 volts H.T., that is
quite different from operating from an L.T. supply only,
and the troubles resulting from the use of H.T. batteries
remain.

A feasible scheme is possible when the ‘L. T supply
is at, sav, 24 volts—or even 12 Volts. But such. a
voltage is seldom employed in the ordinary way. It
might be possible to make a car-radio which would
work (after a fashion) by using only the r2-volt car
battery for both H.T. and L.T., employing a circuit of
the- type shown in Fig. 1. It is evident, however, that
efficiency would be very low, and it is probable that it
would be” completely 1mposs1ble to obtain sufficient
output to make the speaker audible in a car on the

even

move. When a 24-volt supply is avallable as it is in
many aircraft, the possibilities are slightly better but -
efficiency would still be of a low order. In passing,
however, it is of interest to note that -some American
aircraft are fitted with intercommunication amplifiers
which are fed directly with both H.T. and L.T. from the
standard aircraft accumulator. The valve filaments or
heaters are in parallel, and are fed through a fixed
voltage-dropping resistor in the positive supply lead.
If the heaters are rated at 2 volts, there is a supply of
22 volts available for H.T.; even if 6-volt valves are
used, it is possible to apply 18 volts to the anodes (less
the voltage drop through the anode loads)

Using a Converter .
In general, it can be taken as a fact that for anythmg

.approaching satisfactory receiver operation, a supply

- available ; the rotary and wvibrator types.

{from 100 upward.

of high-tension is essential. The voltage required is
If such voltages “are to be obtained
from an L.T. accumulator, Whether it be of 2 volts. or

24 volts, some form of converter is required.” There are.

two principal and widely-used forms of converter
Up to a few

~years ago, the first-mentioned was the only kind that

was of much use when an H.T. current in excess of, say,

25 mA was required. Nowadays vibrator units capable

- On.

of providing sufficient output for even large receivers are
-readily available.

Rotary Converters ,

The converter type of unit is nothmg more than a
motor-driven generator or dynamo. There are twe
armatures on a common shaft and you apply low-voltage
D.C. to one and take high-voltage D.C. from the other.
There are many special points in design which have
been carcfully studied and developed by manufacturers,
but the machines produced are bofh efficient and
extremely compact. As the output is D.C., rectification
is not nccessary ; on. the other hand, a certain -amount
of smoothing is normally required. This type of unit
was widely used for the earlier “car-radio receivers, but
at that time it was comparatively bulky and certainly
fairly heavy ;.it has been improved very considerably
since then, and when mounted on rubber it is almost
noiseless in operation. If it is made very compact,
some form of cooling is necessary ; that only involves

‘mounting the machine in a reaaonably exposed position

on the .car, . '
H.T. units of the vibrator type have increased in

- popularity very rapidly during the past six or seven

years, and they have been improved beyond all recog-
nition by comparison with the earlier samples. There
may be some readers who will remember vibrator units

‘as noisy {(both mechanically and electrically) and rather

unrehable starters, That is, the contacts often had a
tendency to stick, with the result that the unit required
a gentle kick to *‘ bring it to life ' aftet first switching
All troubles of that kind are dead as far as standard
products for normal purposes are concerned, at any
rate. A considerable amount- of attention has been

~ devoted to the development of suitable contacts and of

suitable alloys for the actual vibrating armature.

‘ Advantages of Vibrator Units

-

One of the prime advantages which has always been
claimed for the vibrator type ‘of “ H.T.-from-L.T.” unit
is the light weight. This advantage still applies in
general, but there are probably several rotary power
units made to-dav—although they are not on the open
market—which weigh no more, and take up no more
space than does a vibrator unit rated to give the same
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output. In this respect it must be remcmbered that,

whereas the rotary unit is complete in itself, the vibrator

unit is only. a component part of the vibrator power

pack. In addition to the vibrator there is a step-up
transformer, a rectifier and a full smoothing -system
eomprisincr condensers and chokes. Of course, the
rectifier is often. only a part of the bemtor——the self-
rectifying vibrator. In that case, the rectifier: does not
take up any additional space.

Self-rectlfymg Vibrators | K

The necessary - smoothing components are venerally

quite small and light, because of the very high frequency
of the A.C. output from the vibrator transformer.

power unit, and this should be compared with Fig. 3,
which shows a similarly simplified circuit of a self-
rectifying vibrator pack. 'One may ask for an explanation
~ of the relative advantages and disadvantages of the two
types of vibrator.
very easily, but the salient points can be mentioned.
The advantages of compactness and simplicity are fairly
evident ; efficiency, except when the H.T. current is
" not more than about 60 mA. ., is probably rather lower
- with the self-rectifying unit than it is when a separate
rectifier is employed ; at voltages in excess of 250 or
‘'so contact trouble Woubd be more probable with the
self-rectifying unit; in all cases, smoothing is simplified
when a separate rectlﬁer is used. That is not a complete

catalogue, but it may help the reader to form a good
general impression of the pros and cons:

SR, Wbraror

Fig. 2.
shows a skeleton circuit of a non-rectifying. v1bratorj

A complete answer cannot be given-

Fig. lz.-—Sk'eletoﬂ.'cz'rcu'z'tv diagram of a vibrator H.T.
unit, followed by a cold-cathode gas-filled rectifier.

- How the Vibrator Operates -

Fig. 2 shows the essentials of a v1brator-tvne H.T.
unit, but the circuit is not necessarily complote as
con51derable care has generally to be given to the
suppression of all sparks and the prevention of interfer-
ence with the receiver itself. It will be secen that a

“step-up transformer with «centre-tapped primary and’

secondary wmdlnvs is used, .and that the primary

centre tap is permanently connected to one side of the

L.T. supply. The two _ends of the primary winding

are connected in turn, through the vibrator contacts, to

the other side of the supply. The qeoondary centre tap

is “ commoned’” and is the negative output (H.T.)
point ; the ends of the secondary are connected to the
two anodes of a full- -wave rectifier, the cathode of wh1ch.
provides the H.T. posmve connection.

Cold-cathode Rectifier .

Special mention should perhaps be made of the
rectifying valve, as the type shown may not be known
to all readers. It is of the gas-filled pattern, and may.
be considered, rather as a gas-discharge tube. It is
non-conducting until the voltage between its electrodes
reaches a certain figure. As an example, the OZ4 rectifier.
has a striking or startmg voltage of 200; the rated ‘
output of this Valve is 300 volts 75 mA, ‘

In 'the circuit shown in Fig. 3 use is made of a selfs
rectifying vibrator unit, which has one pair of contacts
for the L.T. supply to "the transformer primary and a
second pair which are used for rectification. Rectification
is brought about due to the fact that the connection.
to the ends of the secondary are reversed at the same
times and rate as are those to the ends of the primary.
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Fig. 3.—A self-rectifying vibrator

unit and its accompanying circuit.

Full details of smoothing and
 suppression devices are not given.
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Spark and Noise Suppression ° ] :

~ In all cases it is necessary to connect fixed condensers
across all contacts to prevent sparking and to prevent
any ‘‘radiation ” ‘which would act as interference on
the receiver. Sometimes resistors of values up to about
250 ohms are connected in series with these condensers
to modify the time constant.- It is «also necessary to
insert H.F. chokes at various points in the circuit, to
prevent interference. Chokes are shown in the two most
important parts of the circuits. That in the L.T: circuit
must be of very low resistance, but that in the H.T.
line can have a much higher resistance (and inductance)
because of the comparatlvely low current w 1th Wthh

it has to deal. ,
It will be noticed that the HT choke is used in

. con]unctlon with a pair of .oor-mfd condensers. This .

system is not designed to effect complete smoothing, but

rather to smooth out any H.F. contént of the output

an iron-cored smoothing choke and the usual smoothmg

condensers are 1equlrcd in addition. This statement
may be modified to a certain extent in that the inductance
of the smoothing choke need not be as-high as usual

with a mains umt due to the high frequency of the -

A.C,. supply from the transformer, and hence the hlgh
frequency of the ripple in the rectified output.

The two .oor-mfd. condensers should be rated. at
no less than three times the rated rectified output, and .

failures have often resulted from the use of condensers
having a lower safety factor,

it is generally more
like ““ saw-tooth » formation with a very steep wave-
front. The ripple is therefore prone to be vety marked,
and likewise the peak D.C. Yottage.

A Simplified SW. Converter

Using a Heptode Va]ve

ARIOUS circuits have appeared from time to time
in PracticaL WIRELESS showing S.W. con-
verters in which a triode valve achieved the

complicated process of frequency changing with the
‘minimum of components. For example, only one: coil
and one tuning condenser was- employed, in contrast
.to the usual method of tuning the signal circuit and
~ oscillator circuit simultaneously by means of a ganged
condenser. That such circuits worked, their publication
‘in this journal is sufficient guarantee.
An oscillating valve generates many harmomcs over
and above the * fundamental” to which .its grid or
anode circuit is tuned ; in fact, such is the abundance

‘of these harmonics that one or other of them is nearly

“certain to ‘“ beat’” with any incoming frequency and
.to produce a resultant. frequency which can be passed

~on to the broadcast receiver, in the same manner as the. -

- ymore orthodox type of superheterodyn&.

Circuit. dzagram of the S. llV converter using keptode
valve. .

Many constructors tend to fight shv. of the more
elaborate forms of S.W. converters, such as the tvpes
- employing a heptode or pentagrlﬁ valve, Adnuttedl%
-such types need some care in their construction, an
there is the added cost and complication of two tuned
circuits. Short-wave ganged condensers are not easily
had in these days, while the alternative—two separate.
" short-wave- tuning condensers—are awkward to handle
-and require expert attention if the best results are to

be obtained.

"wire interwound with the other, .
'VCg, may be replaced by a .6or mfd. fixed condenser °

By WM. NIMMONS

I have been experimenting recently with a Mullard

FC2 heptode valve to determine if it was possible* to

evolve a circuit which ecombined the virtues of the more:
complicated converter with none of the vices of the

‘simpler type, and the figure shows the result.

It will be noticed that the two grids which normally
serve only the oscillator section of the frequency changer,
now become the signal and oscillator electrodes. The
first grid is the signal-cum-oscillator grid, while the
second grid is the oscillator anode. The output is taken
from the usual anode after traversing through the

 whole valve. The usual control grid, i.e., the top cap, is’

not used.

It might perhaps be thought that we could apply a
positive potential to the usual control grid, and so help.
Such a

the electrons along.on their way to the anode.
potential, however, scatters the virtual cathode and
renders the valve moperatwe : -
The coils used are of the simplest character, just a
4-pin coil with the windings L3 and Ls.
connected in the right sense to produce oscillations, as

of course the valve must oscillate all “the time Whﬂe :
- receiving stations,

The coil, Lij, may be of 12 turns
on a 1}in. diameter former, and Lo is # turns of thinner

with a slight loss of efficiency. 1 mention this in case

anyone wishes to have ‘ one-knob control.”

to be recommended. The condenser, VCq, is the usual

‘short-wave condenser of .0oor mfd. to .0oo16 mifd., and -
.should have a good slow-motion drive.

VCy, of 50
mmfds. capacity,.is an important adjunct, as it enables
the oscillator to generate suitable oscillations to beat

with the incoming.frequency, and should be carefully

In all cases it should be set for maximum
The H.F.C. should be an all-wave one, or a

handled.
‘signals.

short-wave choke in.series with a standard choke, the’

.short-wave being next to the anode.

“To use the converter connect up the aerial and earth,

and join the lead marked “output” to the aenal“
With all batterles

connected. (H.T. — is secured through the L. T.—-

terminal of the broadcast receiver.

connection when the same batteries are used for set and

converter) switch the broadcast receiver over to the
long: waves and then tuné on the converter, It cannot
be stated what part of the long-wave band you should
set the receiver to, but a prehmmary trial should include
the bottom, middie and top of .the long-wave band, and
you should then be able to judge which gives the best
results. .Once this has been found you will not need to
‘touch the broadcast set, except perhaps to adjust the
reaction, if it has any, as this increases the strength of

signals.

The explanation of this
is that the output waveform from the rectifier is by =
no means that of a sine wave;

These are .

Reaction condenser,

Bat by
- controlling the depth of oscillation by means of a
variable condcnser one can obtain the utmost sensitivity
for stations with, widely varying strength, and this is .

’fi S .
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Transformers- of Various Types-1

An Explanation of the Principles of Their Design and Application

NE might well open a discussion on transformers by
answering the question, *“ What is a transformer ?”’
 Briefly, it is a device by means of which the voltage

of an A.C. supply may be increased or decreased. In
parentheses, it should be added that if the voltage is
increased the current is reduced, while if the voltage is

reduced the current is increased. In other words, "

although a transformer can, be‘used to step-up or step-
down the voltage of- A.C., it does not alter the total

power available; at least, it does so only in so far as

there must be a certain amount. of loss due to the lack
‘of ‘100 per cent. éfficiency of the transformer—as of any
other device. - ‘ . -

It is a fact, however, that a good transformer has a
higher efficiency factor than has any other electrical

(and probably mechanical) device. Efficienciesin excess -

- of go per cent., are not rare, while a transformer whose

efficiency was less than 8o per cent. would be normally
regarded as .a very unsatisfactory component. Those

remarks apply principally to an iren-cored transformer

operating on frequencies in the region of 50 cycles, and

‘the efficiency does fall as frequency is raised., Never-
theless, a high-frequency transformer for use on, say,
3 megacycles can still show a remarkably low loss.
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Fig. 1.—The hnes of force round a coil connected to a
source of A.C. An iron core is chosen, but this is not an
_essential requirement ; it is desirable when the supply is
not of H.F., as it increases the inductance of the coil.

Cutting Lines of Thought ,

The principle of a transformer, of any type, is not
difficult to understand. Imagine a coil of wire, wound
on a soft-iron core, and connected to an A.C. supply,

as shown in Fig. 1. There is a magnetic field around
" the coil, so that one end of the coil, or solenoid, has
‘a North polarity, while the -{}olarity-of the other end

olarity of the A.C. supply
changes, so.does the magnetic polarity. of the solenoid.-

is South. Each time the p

And between the changes, the magnetic field collapses,
- only to be reformed as soon as the voltage has passed
through zero. o -

If a second coil of wire is wound round the first, -
but not electrically connected to it, an interesting effect -

may be noticed. This is that ¥f the ends of the second
coil be connected to an A.C. meter it will be found that
a voltage is developed between the ends of the coil.
There is another interesting effect which is worthy of
note.. If the.secondary winding is left open-circuited,
and provided that the primary is suitably designed,
there will be no consumption of current from the A.C,

supply. This is due to the back-E.M.F. resulting from

the inductance of the primary, which gives the effect
- of cancellation of current on succeeding half-cycles.

It is sometimes stated that the -primqry"purrent_ is

‘watt-less, which means  that the primary does not
' consume power, . ‘

But if a load is plaeed across the sei:o'ndéry_ winding
so that the secondary consumes power, the primary will-
then draw a corresponding amount of power from the

A.C. supply source. If the transformer were 100 per

cent. efficient, primary and secondary power con-

. sumptions would be identical ; as it is not, the con-
~sumption of the primary is slightly higher than that

of the load connected to the secondary.
Primary-secondary Turns Ratio |

So far reference has not been made to. the relative
voltages applied to, and developed across, the primary
and sccondary windings respectively. The reason-for
the secondary voltage is that the lines of force which

- constitute the magnetic field *“ cut.”’ the secondary turns.
"And from the principle of the generator (armature

rotating- between the poles of a magnet), it is known
that a current is induced into the winding as edch turn
cuts a line of force. If, therefore, the number of turns,
on either the secondary of our transformer or armature
of our generator, is increased, so will the voltage across

- the winding increase. .

‘An A.C. voltage can thus be stepped-up with a trans-
former by placing a greater number of turns on the

secondary than on the primary winding. If the
sccondary contained 2 ooo turns and the primary 2zo0,
the secondary voltage would be 1o-times the primary.
Both windings possess resistance, and therefore, if the
~current to be passed has to be raised, a stouter’ gaugé

of wire must be used for both windings. :

The type of transformer explained is of the so-called
double-wound type, but it is not necessary: to employ
two windings in order to produce ¢he step-up and
step-down effects.  Use can be made of a simple, tapped

winding ; this i¥ described as an auto-transformer.
- Fig. 2 shows such a. transformer, and indicates how
step-up and step-down of A.C. voltage can be arranged.

- “Reflected . Load e , ~
Another principle of the transformer which has not

50 far been considered with regard to low-frequency
transformers—as opposed to mains or power trans-

formers—is that if a load is placed across the secondary
'3

- winding, an ‘image ” load appears across the primary
(see Fig. 2). For example, if a resistance of 10,000

ohms were connected across the secondary of a step-up
transformer having a ratio of 1:10, the *“image”™

load across the primary would- be 100 ohms. This

is due to the fact that any resistance across the secondary -
of any transformer has the same effect as a resistance '

equal in value to—%i»XR’ connected across the primary.

This applies where “ T ” is the turns ratio, and R is
the value of the load resistance. When the transformer
has a step-down ratio, the ratio “ T ”’ must be written

-as a fraction; for example a step-down ratio of 10

would be. written ‘as 1/xo.

Circuit Matching . S B
Because of the ‘ reflected” or ‘ image’ load, a

~transformer can be employed for matching purposes.

One of the simplest examples is in the-case of an output:
transformer used to feed a moving-coil speaker from

say, a push-pull pentode output stage. The A.C.

impedance of the speaker speech coil would probably

be in the region of 20 ohms, whereas the optimum load:

of the output stage might be in the region of 50,000

obms. To match these two it is necessary to employ

a transformer of the step-down’type, and of such a ratio;

! N

oA
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Fig. 2,~—This diagram explains the

“image” load resistance occurring

across one winding when a load

resistance s connected across. the
other

N
50,000 ohms, while the -actual load on the secondary

that the “image” load on the pmmary is equal to

is 20 ohms.

formula : :
oy Optimum .load of output stage
R'(Ritlo).,,:: Impedance of speech coil,
This formula was no doubt known to most readers
" before, although the reason for usmg it. was perhaps

not at all clear.
In the case of an mter—valve L F transformer the

Th%atm can be found from tlie well-known

- ratio is governed by the voltage step-up required rather

than by any question of loading. Thus, if it were known
that the maximum permissible grid swing of a certain
valve were 20 volts (plus and minus 16 volts), and
- that the available audio-voltage in the same anode
circuit of the preceding.valve were 5 volts, it would be
evident that a step-up ratlo of 1:4 would be most
suitable.

Ra’io Limitation

Following this line of reasomng, it would appear that
the amplifier valve mentioned could also be fully loaded
if the audio-voltage from the preceding stage were
only two, provided that the coupling transformer has
a- step-up ratio of x: This is not borne out in
practice, however, because to provide such a ratio

would necessitate the use of an extremely large number .

of turns. on the  secondary winding. And the self-
capacitance of such a winding would be so great that
there would be severe losses, especially at the higher
audio-frequencies, Not only would this cause frequency
distortion, but it would also result in the effective step-up
ratio bemg much smaller than the turns ratio.
it might be argued that a remedy could be found in the
reduction of the number 6f turns on the primary winding
but a reduction of that nature would simply mean that
“the primary impedance would be reduced and that it

“would be much less than the optimum load of the valve:-

Because of that, the full audio-output voltage of that

valve would not be developed across the prlmary’

winding of the transformer.

In practlce it is seldom satmfactory to usé a ratio
in excess of 1 :s, whilst a much lower ratio is more
often to be prefe1 red when using modern high-mu valves.

H.F. Transformers
‘High-frequency tnansformers are often used without
it Deing realised that what is just described as a coil
is, in fact, a transformer.
aerial and mput circuit of & receiver, as shown diagram-
matically in Fig. 3. The aerial is connected to a wmdmg

-t

Perhaps
ratio as is resistance.

secondary.

For example, consider the-

.

of % few turns, cloqelv coupled to the tuned-grid winding.
We know that the use of this’ arrangement. gives far
greater -selectivity than can be obtained by connecting
the aerial directly to the grid end of the tuned winding.
But why? Simply because there is a comparatlvely
low H.F. resistance between aerial and earth. Such a

- resistance connected across the tuned winding would

cause marked damping and flatness of tuning. But
because of the “image”

““ithage ’! resistance across the tuned winding is very
con31derably less than the actual aerial-earth resistance..
Consxdermg the example taken previously—but this time

“in reverse '’—a Tresistance of 100 ohms between aerial
and earth would appear as a resistante of 10,000 ohms

across the grid winding, if the primary had one- -tenth .-

as many turns as the secondary.

The same principle applies to an mteﬁ-valve H.F.
transformer where there is appreciable loading of the
primary. This load is comprised of the A.C. resistance
of the wvalve in series with the resistance of the H.T.
supply. By using a step-up ratio the

Fz'g.- 3--—A

step-up
H.F. transformer used
to couple the aerial to peancgrunan
a recerver. The effect  § :
" of aerial-carth resist- . % :
ance and capacitance :: ¢
on the tuned circuit is < %
greatly wveduced by :: ::2::
using a step-up trans- ¥ &
former. As a result, < :
tuming 1s kept SRArp.  §pquduwns
——f
v )

- #F -

resistance across the secondary is reduced; this is in

~addition to the adwvantage of increased H.F. voltage

across the secondary.

Instead of using double-wound H.F. transformers, it
is often as satisfactory to use an auto-transformer, as
previously explained. The result, in the case of an
aerial-coupling coil, is that the aerial is connected to a
tapping on the tuned- grid coil..
here that capacitance across either primary or secondary

winding is * reflected ” across the other in the same
The difference is that a high
- capacitance across the primary of a step-up transformer

is ‘“reflected” as a lower. capacitance across the
The value of an H.F.

capacitance in a tuned circuit. The lower this capaci-
tance, the wider is the tuning range for a variable
condenser of any given maximum value. Bearing in

mind that the capacitance of an average aerial-earth
system may well be as much as .0003 mfd., the importance

of using a step-up transformer between the aerial and
the first tuning circuit is obvious.

Many other examples could be given of the use of"
transformers of various types, but as the principles are

the same in all instances it is considered that sufficient

information hasbeen given to enable the reader to work"
out most of his own problems as they arise.

DR. P M FISK . o '
iMULTICORE SOLDERS, LIMITED manufacturers

of Ersin-Multicore 3-core solder wire, announce

that Dr. P. M. Fisk has joined the Company and
Associated Companies as Chief Chemist. He will be
located at the Company’s Research Iaboratories at
O\gate Works Cncklewood N W.2. Prior to 101mng

‘Multicore Solders, Limited, Dr. Fisk was well known
to the Trade in his prev ious positions of Chief Chemist

to Crittall Manufacturing Company and Briggs Motor ™
Bodies, Dagenham. His new appointment foreshadows

even further developments in the technical advances
‘that have been. made in recent years in soldering
processes by Multicore Solders, Limited.

effect referred to above the »

“ijmage " *

It should be mentioned

transformer for °
coupling purposes is‘emphasised by this fact, because it |
is always desirable to have the lowest p0351ble minimum

.
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More About

Modulotlon

Defa:ls of Some Interesting Expenments

The System Explained
HE wgiter once made up an H.F. oscillator, and
attempted to modulate the output by a gr amophone
pick-up with a view to tuning the resulting
“signal ” on a receiver at the other end of the room.
There is nothing very novel about such an experiment,

since every signal generator can be similarly arranged

to give a modulated output. But the expenment

. was of interest, because littleror' no modulation could be

‘obtained until the oscillator valve had been given a
- fairly large negative bias. - Both anode and “1‘1(1 methods
were tued Wlth the same result.

The basic -circuit for anode modulating is shown in

Fig., 1. Here, the H.F. amplifying stage is indicated
HT+
7
g 3
= ®
& \-—-— . :
HE AF 3
Amphfrer Amplitrer :'
<

¥ 4 o
Midrophone

Fig I.—~Schematic of arrangement for anode modulatz'om

as havmg an mdependent H.F. input, but it could equally
be a self-oscillator., The microphone is connected to
an A.F. amplifier, which delivers an output via the

transformer T, in the form of alternatmv voltages at.

speech or musical frequencies, opposing and ass1st1n6‘
the voltage from --H.T.

In other words, the anode potential.of the H.F. valve
“will be caused to swing ’’ at audio-frequencies, and it .

might be expected, therefore, that the H.E. output into
the anode tuned circuit should be modulated accordingly.

- It seems obvious, at first, that the A.C. output delivered
by any valve is a function of the anode voltage, yet

very little modulation was observable m this case.

Grid | ' ) '

Signat

.-1- Eias

Fzg 2.—Operating points for Class B and Class C workz'ng.“_‘

‘an A.F. power stage driving a loudspealker.

-modulated-amplifier ;
"voltage on the grid, the fact that the anode voltage is

" bias, namely Class B and Cldss, C operation,

The answer to the riddle, of course, is in the fact that
we can vary the H.T. qulte a lot without affecting
appreciably the actual A.C. output. As long as the

amplitude of the signal dpplied to the grid is con:tant

changing the anode voltage will have but little effect
on the AC. swings produced For example consider
Even 50 v.
or 100 v. more H.T. on the anode will not affect the
power output and volume to any large extent, unless the
grid signal is correspondingly 1noreased What change
there will be is due to a certain amount of non-linearity
of the valve characteristics.

What happens, then,.to the extra power put into the
stage ? It will be found largely dissipated as heat at the
valve anode. Precisely the same applies to the simple
with a constant amplitude of H.F.

varying at audxo trequencms is no guarantee that the
H.F. output need vary proportionally, Except for

a certain amount of modulatlon due to curvature of the
- characteristics, the net result is to cause a cyclic chanﬁe

in the power wasted at the anode

Condltmns for Modulatnon

As stated, when the HL.F. amphﬁer was given-sufficient
bias, a very good depth of modulation was obtained,
though . careful adjustments were necessary in order to
reduce distortion to a minimum.

Why is it that, now, the H.F. output is very lardely .
undor the control of the H.T.? In Fig. 2 (a) and (b) are
shown two operating conditions possﬂ)le with a large
In Class
B, the initial bias is nearly to current cut-off. When
H.F. potential is applied to the grid, output current

~is bbtained during positive half-cycles only, and thus

takes the form of rectified half-cycles. ~The result!
represents a high degree of distortion, but this will not:
matter a great deal in an H.F, arhphﬁer because complete
cycles w il be completed in the tuned circuit—nhigher
harmonics being by-passed by the tuning condenser. n

.Class C, Fig. 2 (b) 1s an extreme case of Class B, where

the1 rectified output pulses occupy less than a halfs’
cycle. X

Now, the effect of increasing or demcasmd the anode
voltaﬂe will be to shift the bias point, relative to the
new yoltages, i.e., to move the I-Vg charactefistic to
the left or the l‘l"ht as shown in Fig. 3, where the

-initial voltage on thc anode is assumed to. be 100 V

1

(8)

- Vg

)

r—-——-——haias ————-’1 .
| | B .
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The valve was initially biased to point P, the current
cut-off point for this 100 v. characteristic. But at
150 v. we are no longer at cut-off, and at 50 v. the bias
is much beyond the cut-off point—for this characteristic.

The important thing is that the H.T'. stage is now
delivering a ectified output, as described in Fig. 2.
‘The negative half-cycle of grid alternating potential
is without effect, hence the H.B. output will depend

I‘a_

Hart- Wave
' - ‘ | lCurrenr‘f Output
g N ' - | Purses

%.‘....- ~ Bigs ] L

Fig. 3.—Showing the mechanism of anode modulation.

- With valve biased to point P on 100 v. characteristic,

‘the a.f. voltage swings the anode potential between the
limits of +150 v. and +50v. The amplitudes of the
rectified output pulses will vary accordingly..

upon - the amount of potential swing, in the 4,positi\vre

sense, which, in turn, depends on the bias point. Since.

the latter is relative to the anode voltage at any instant,
. ithe amplitudes of the output pulses will follow a variation
in the H.T. at audio-frequencies. A little consideration
will show the same is true if only partial rectification
took place, e.g.,, due to curvature of a characteristic.
{With “any such non-linearity, or asymmetry in the
current output cycle, the mean value of the rectified
H.F. must necessarily vary at audio-frequency, which
can only be true if the amplitudes of successive pulses
are similarly varying. As long as we operate under
distortionless, or non-rectifying conditions, this will not
be true: the mean value of a symmetrical A.C. cycle
being always zero. . I

»
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The principle still applies if we kept the anode voltage
constant, and: arranged the output voltage of the AF.
amplifier to swing the grid bias of the H.I. stage.

If the valve is delivering a distortionless H.F. output,
the bias swing will give rise to an independent A.F.
current component, but the symmetrical H.F. cycles
will simply become superimposed upon this component,
i.c., their amplitudes will not be affected. Control of
the. H.F. output implies that,the A.F. component in
the anode circuit must be the mean of the successive

H.F. pulses themselves, as in a detector stage, which is -

another way of saying that

rectification must take
place.. :

o

Grid modulation (or grid-bias modulation”’) is-a

- method of controlling-the efficiency of the H.F. amplifier.

The efficiency. is the ratio, A.C. power output/D.C.
power input. The anode -input-is constant, but we can
get a large degree of control of the output if the valve is
sufficiently biased to give a rectifying effect, as explained.
Anocther way of looking at the matter is to say the bias

controls the effective amplitude of the H.F. driving~
- voltage on the grid, by which is meant the amount the

grid potential can swing in the positive sense to the right
of the cut-off point. If we operated linearly, with
insufficient bias to cause rectification, the positive and
negative half-cycles of driving voltage would be
independer of bias variation. o

We saw, {00, that anode modulation results in a

swing in the bias point, but relative to the anode vollage

at any instant, 1t causes the effective driving voltage
'to increase, and deliver increased output over an interval,
when the anode power input is proportionally increasing.
.Hence, the ratie, A.C. output/D.C. input, the efficiency,
remains practically constant over an A.F. cycle, and we
have *input control ' instead of * efficiency control ”
as in the grid method. \ :

Conclusion - : | ‘

From the above discussion it becomes evident that the
essential condition for modulating is the same as for
detecting, or extracting a modulation envelope, in the
sense that rectification or its equivalent is necessary in
both cases. o

It is no more possible to ‘ modulate’ than to
“ detect ” a signal by means of a circuit elgment whose
voltage/current characteristic obeys simple Ohm’s Law,'
because in this case H.F. and A.F. voltages would merely
give rise ta separate current components. But if the
device has a curved, or non-linear characteristic, the fact
implies that a third factor, e.g., ‘its resistance, is a
function of the applied voltages, when the current.
produced by one of the app
dependent upon the ‘magnitude of the other voltage at
any instant. o B

Class B and Class C methods give complete rectification,
though, as seen, a simple “ resistance *’ is not necessarily
the variable factor here.

;IN connection with the article in the September
-4 issue under the above title, it should be noted that
optimum results are obtained if the electrons can be
made to strike the anode at the point where they have
qust ceased to hand energy over to the anode circuit,
and before they begin to extract it, This can be
‘accomplished by arranging the magnetic field at an
angle to the normal axis so that the spiral paths are
drawn out into helical ones, the axes of which are inclined
fowards the anode. By a careful alignment, the electrons
can be made to strike the anode at the critical moment

when they are at the centre of their spiralling motion.

The angle at which the “field is maintained in this’

method of magnetron employment. prevents the effect

affecting the oscillations produced.

-~

-of .the dynatron and the resonance .methods from

*

: Generating Ultra Short-wave Oscillations

~The power output of the electron method is poor. as
is the overall efficiency, though extremely short wave-
lengths may be produced by the system. In practice
the ,anode 1s, of course, split so that -a tuned circuit
may be incorporated. ... . . e e
A tuned magnetron circuit need not necessarily be
external to the valve envelope. In some types of

magnetron the tuned circuit consists of the anode

segments themselves, with lecher attachments forming
quarter-wave transmission lines, o e

lied voltages becomes

»

The article was necessarily made very elemeﬂ,tary, as

‘the . complete thcory, of magnetrons involves compleX
mathematical treatment. It is hoped, however, that.

an insight has been gained into the methods employed: -

for the production of very high'fréquencies. :

A

a e
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History and Development of Radio ‘Science

 Estracts from a Paper by HEREWARD WAKE Presented to the Institute of

~ Practical Radio Engineers
(Coneluded from page 516, November (8sue.)

ARCONI employed .the coherer invented by
Branley, with Popoff’s automatic tapper for
decohering after a signal was received. In fact,

his apparatus differed very slightly from that of his pre-
decessors when he applied for and was granted his first
patent in England in 1896 for wireless telegraphy.
¥From then on; however, Marconi made rapid strides in
the advancement of the art, being successful in trans-
mitting and receiving messages between two warships
over a distance of 12 miles. In this same year Marconi
was successful in enlisting the financial backing of a
- number of wealthy Englishmen, and formed the Wireless-
Telegraph and Signal Company ; he was made a director
of this company and placed in charge of all development
work, although he was but then 23 years of age. In
1899 he adapted to wireless, Sir.Oliver Lodge’s principle
of syntony, or tuning of circuits, perfecting it ,and
.obtaining a patent in 1900. It was a remarkable step
forward in wiref¥ss transmission and reception, since it
.eliminated the interference of stations transmitting
simultaneously, a problem of no mean proportions until
that time. In 1899, Marcont was successful in covering
~distances up to 74 miles with his instruments, and ship
and shore stations began to install his equipment . . ,
In 1899 the New York Herald engaged him to report the

international yacht races held in October of that year,
- the result being, of course, long known before the ships =

returned to port. [Editor’s Note: Another historian
records that deForest was a competitor with his system
of 'wireless telegraphy at an international boat race and
that the two transmissions jammed. Marconi’s famous
transatlantic transmission of the letter S in the morse
code (three dots) was.made in 1901.] -

Dr. Lee deForest o |
Fhe most outstanding American scientist of all time

had many financial setbacks in his early career. -He
invented the audion tube or the medern radio valve:
around - which has been built an industry of gigantic
proportions, Involved in .patent litigation with
Fessenden and others over his inventions, particularly
in reference to the -electrolytic detector—an aluminium -
cup filled-with an acid solution into which was inserted
a thin silver wire permitting unilateral conductivity' of
signals, an improvement on the coherer. and decoherer
—deFotest, ofterv finding difficulty in meeting - weekly
wage bills, persistently and bravely persevered with
his ideas 'until to-day he is justly acclaimed as the
-~ “ Father of Modern Radio.”” Taking Fleming's valve,
invented in rg9o4, deForest placed in the vacuum tube

or glass envelope a grid mesh of -metal between the

filament and anode, thus linking the functions of
thermionic detection and amplification, This was in
1906, but again financial difficulties intervened, so that
in 1912 he disposed of the patent rights to the American
Telephone and Telegraph Company for a moderate
- figure compared with the-actual value,
ever, this outstanding scientist has little need to worry”
about money : he is the inventor of sound on film, long-.
- dlistance telephony, the high-frequency surgical lance,
therapeutic diathermy apparatus and numerous other
radionic devices of benefit to mankind, Still experi-
~ menting, inventing and striving, may he long continue

to be with us. .~ | -

The Crystal Detector Era - _

In 1907 came the Pickard Crystal and the subsequent
development of the crystal-type of receiving circuit.
‘Pickard at first used silicon, though he later experimented
with iron pyrites, carborundum, galena and other
‘materials. ‘ - |

-

‘way to radio’s history.

* on earth.

To-day, how<

The First SOS . \

In 1909 two American steamships collided off the
Atlantic seaboard, the S.S. Florida and the S.S. Republic ;
the wireless operator, J. R. Bins, sending out the first
distress signals were the means of saving the lives of all
the passengers and crew before the S.S. Florida sank.
This gave wireless telegraphy such publicity that
soon after all ships above a determined tonnage were
compelled by law to install transmitting and receiving
apparatus. : “ : ~

The Radio Crcuit Era , . ' L ~

Then followed what can be best described as the
““ circuit’era,” which can well commence in 1911 Wwith
deForest’s Audion Tube Circuit, and the subsequent
development leading to the reflex circuits "in 1917,
Honeycomb types of-inductances were first used in -
radio circuits about 1919 ; /loose coupling, reaction, and
straight-types of circuits following. From receivers of
the single valve type, there followed so-called innovations
employing as many as ten valves, and although Major
Armstrong, an American, is.credited with inventing the
superheterodyne-type of receiving circuit in 1920, it has
been hinted that it was first used by the Signals section
of the U.S.A. Army during the First World War. No.
confirmation of this is, however, available. Names like
Hartley, = Hazeltine, . Colpitts, = Reinartz, Flewelling,
Roberts, Grimes and Browning-Drake all revive memosies
of receiving circuit development contributed in no small

The Boom Years g
Then followed the boom years of the early marketing
of receivers, the circuits carrying a Weird semi-scientific
series of names, the majority -of which terminated in.
dyne.. _All of them were, however, adaptations, twists
and distortions of the original circuit designs of the
group of young Americans named in the previous.
paragraph. To-day, the ‘“ dyne ” termination is,generally
recognised as applying to the super-heterodyne #dype of
circuit only, which bids fair to become standard.

Broadcasting . | -

It was in 1921, possibly alittle earlier than the first
few months of that year, when broadcasting began. to
show signs of becoming a commercial proposition in the
United States of America, though in 1919 Frank Conrad,
of = Pittsburg, Pennsylvania, transmitted from his'
amateur or ham apparatus speech and gramophone,
records. His station later was accredited with the call
sign KDKA and was receivable on short waves anywhere
C As receiver circuits developed so also did,
transmitter circuits, single installations using necarly 500
valves- for broadcasting and transocean signalling,’
these valves, as an average, having but individual;
15-watt outputs—not the ‘500-watt or 1-kilowatt ones!

as employed to-day. ‘

Progress Checked Commercially by the Second World War.

The development of commercial radio and television;
virtually came to a standstill when the present war,
broke out and will remain as such until it is endedf‘f
That this is not altogether arrested development willi -
become soon apparent when hostilities cease, for then:
many secrets will be released that will disclose revolu~;
tionary methods of transmission and reception and againj
allow commercial marketing of radio apparatus - ¢on a

greater scale than ever before.

Radar » \ L B

‘In 1922, American scientists noted that a -ship, if,
between a transmitter and receiver, blanked out signals.’
Pursuing their' investigations they found that a ship
and also an aeroplane would reflect or bounce signalsi
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back, making it-possible to even have the transmitter ’;;Uonclusio’n | o |

and receiver at the one location. Painstaking research
disclosed that an aeroplane could ‘be detected in flight
in the year 1930, and by 1934 one could not only be
detected, but its direction plotted and the distance
from the radar detecting apparatus. Much of the basic
-research was carried out by the American National
Bureau of Standards under the supervision of Dr. John
- H. Dellinger. In 1935, R. A. Watson-Watt (now Sir R. A.
Watson-Watt), a direct descendant of the Watt who,
inyented the steam engine, a Scot by birth, improved"
‘upon and perfected this apparatus so that he was able to
detect the approach of a distant aeroplane and follow
it like a moving finger whenever it turned or twisted.
Watson-Watt was made Director of Communications

Development at the Air Ministry in 1938, and in 1940 -

- was appointed Scientific Adviser on Telecommunica-
tions. His invention in this respect, radar, was, in this-
country, the greatest secret weapon of the war and one
of its best-kept secrets—until July 17th, 1941.« Un-

doubtedly, the reason for the-revelation was that we

badly needed radio technicians to operate and service the
apparatus. Lord Beaverbrook broadcast an appeal for

radio volunteers throughout the Empire and the U.S:A.,

from which can be quoted : * Itis the radio that destroys
the enemy in the darkness, that seeks him out through
the clouds. It is the radio that sends the avenging
fighter to the place where he will meet the lurking
enemy and bring him to destruction. . . .”

There are many not mentioned in this brief survey
who unstintingly contributed to the present stage of
development, especially during the past 6o odd years.
Maxwell, theroising the existence of electromagnetic
waves longer than light or heat waves; Hertz, experi-

-mentally generating these waves : Marconi, using them

as a means of communication minus a connecting
medium ; deForest, developing apparatus capable of
transmitting and receiving them over a wide range of
sound frequencies; Armstrong, revolutionising recep-

“tion by frequency modulation broadcasting so realistic

as to be s:carcely ‘beliewable—ifree of incidental inter-
ference, still have many disciples zealously conducting
countless experiments.

Many are the disappointments and few the
~triumphs; but may their ilk continue, still believing

that radio has barely started. “They, like those of
us who have takgn up radio as a career, do not
concur with the statement so often met with that

““Radio Engineering is a specialised branch of electrical
- engineering,” but that 4 7s an entirely separate depart-

ment of systematised knowledge. Hertz, in 1887,
severed the joining link—if ever there was one ; Marconi
and deForest 4solated 1. The most intricate of machinery

“employeéd by the electrical engineer becomes obviously

cumbersome by comparison with the simplest of apparatus
used by radio fechnictans—one is wired : the other

wnreless.

{

Data About Magnets and Speakers

Factors of Design and Construction )

HE wvalue. of magnet steel to the user, whether it -
be- the field magnet of a loudspeaker or for any

other purpose, depends primarily upon the energy
which, when correctly applied, a magnet will sustain in
its external field. There are exceptions to this so far as
"~ the commercial value of a magnet steel is concerned
but for the time being these can be ignored.
To those not accustomed to this mannecr of expressing
‘the value of a magnet the meaning may seem a little
obscure. To make it clear let us suppose that a magnet

be constructed, jointed in some way, so that its poles . -

could come together, then in coming together they could

be made to do work, such as lift a weight through a. -

height, and this could be at once expressed in ft.flbs.
energy. As a matter of fact, in this way a magnet could
do more work than at the outset existed in the gap,’
because there is also energy in the magnet itself which
partly comes out and becomes available when the gap
is closed, but this need not trouble us, the idea of a
. -definite quantity of energy in the gap has been made
clear. ‘ . -
.~ Now the unit of energy employed to mmtch B
(expressed as lines of force per em.2) and H (in gauss) is
the erg. . 1L ¢
“that 10,000,000 ergs go to the joule, which is the
~electrical engineer’s unit of energy, such as 1 joule per
second=1 watt, or 746 joules per sec.==1 h.p., or 1
joule==.7373 ft./lbs.- The ergs per cubic centimetre are

. . .. BxH . . BxH
given by the expression —Rp* OF conveniently, :

. ) 25
BxH = ’

les ==
or Joules - ZEX 10 |

- The most favourable or optimum value of BXH for
different grades of magnet steel is usually to be found in
the manufacturer’s catalogue or handbook, thus as
‘average figures, we may take column 2 of the following
table as representing ¢ BH max.” for cobalt stecls of the
percentages given: '
7 Column 5 gives the cost per;joule on the basis of
prices given 1n COlUMN 4n vmmnsr ,

-

-

‘matter of difficulty.

We shall say nothing about this unit except -

(

- Joules Price Price
% Cobalt { BH max, | per lb. of-| per lb. per
- : steel pence Joule-
; . R s. d.
3% 350,000 .080 138 13 6
6% 420,000 096 16 13 11
9% 450,000 L1100 19 §..14 6
159, 600,000 136 25 15 4 }
359%, 900,000 205 45 22 0
i i F & '

‘The makers of magnet steel find it impossible to ensure *
every casting, or length of bar, coming out exact to
sample, and the questioh of rejection limits is thus a
Also, when deliveries are. below
sample, but not down enough toreject, the same difficulty -
arises. The fair solution in the latter case is clearly to

pay on computed encrgy content ; when buying magnets
it is field energy that is the commodity purchased. Thus

in the case of a given magnet assembly the energy value
is the measure of the B in the gap squared, the sample
being taken as datum.

Loss of Fieid Strength R
_Another point of importance is the loss of field strength
with time. In this different magnet samples differ
greatly amongst themselves. It is commonly found
that a sample which is exceptionally good, or above
the average, holds its field better than one that is below
standard in the first instance. Most of the loss takes
place within the first month after being magnetised—after

‘that the magnet has reached a stable eondition; but

there are exceptions even to this. The reduction in
field strength is commonly about 5 per cent. and 10
per-cent., but is sometimes as much as 15 per cent., or
even more. ; . o ‘
- The energy in the field of a magnet such as used it a

- moving-coil speaker, is not by any means wholly in the

gap; in fact, however careful the designer, at least half
(Continued on page 34) | '
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The “ Fluxite Quins” at Work
When fixing a joint with FLUXITE,
Young Ol got his head wedged in tight *

*“ Hurry, lads 1 Grab his shoes,

Not a moment. to lose &
We'll be late for the news. The young

kite 1 *°

See that FLUXITE is always
by you—in the house—garage
-~ workshop — wherever
speedy soldering is needed.
Used for over 30 years in
- government works and by
the leading engineers and
manufacturers. Of all

ironmongers—in tins,

8d., 1/4 and 2/8.
. B

Ask to see the FLUXITE

SMALL - SPACE SOLDER-

ING SET—compact but sub-

stantial—complete with full
instructions, 7/6.

To CYCLISTS : Your wheels will NOT

keep round and true unless the spokes .

are tied with finé wire at the crossings

and SOLDERED. This makes a. much-

. stronger  wheel. It's simple—with
FLUXITE~but IMPORTANT.

The FLUXITE GUN
puts FLUXITE
where you want it
by a simple pres-
sure, Price 16, or
filled, 216.

ALL MECHANICS Wit daveE T

FLUXIT

|

1T SIMPLIFIES ALL SOlDERING

The World of

Werite for Book on the ART OF “ SOFT "’
SOLDERING and for Leaflets on CASE-
HARDENING - STEEL and TEMPERING
TOOLS with FLUXITE, also on *“ WIPED
JOINTS.”  Price 1d. each.-

FLUXITE LTD. (DEPT. W.P.)
BERMONDSEY' ST., S.El.

Tomorrow N

UST as. the |
Ingenuity -of BULGIN Radio
Products have been proved in the
stress of War, so in the World of
To-morrow Industry can safely trust

us with their Component Problems

and Requirements.

The Return of Peace WllI ﬁnd us |

ready to ease a large part of your
Production Difficulties.  Our Tech-
nique, with a background of 21 years

~ of experience solely devoted to the

Mariufacture of Essential Components,
will safeguard your trademark.

“The Choice of Critics

Please quote contract and priority numbers'.

Po nzste; ed dee Marks, -

Telephone : RiPpleway 3474 (5 lmas)

‘1

-

_Rehablhty and,

A. F. BULGIN & CO., LTD.

BYE-PASS ROAD, BAPKING, ESSEX-
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the energy external to the magnet assemblage is in the
leakage field, that is to say in thé lines of force that find
their way from pole to pole by paths external to the gap.
The greater part of this leakage is in the ‘ fringes,”
. that is in the region close to the edges of the gap proper-

So far as the energy in the gap itself is concerned
its calculation is a matter of simple arithmetic if the

field density Bis known. Inair(and, therefore, in the gap) -

X H
25 X 107

B is the measure of H, hence the expression

becomesm7; ’thus, supposing -that in ’a certain
‘speaker the gap has a volume=1 c.c. and the desired B
is 7,100 lines per cm.3, the energy will be i~ ’
- 7,1002 |

As a matter of general experience, with good straight-

forward design, the leakage field is 1.5 times the gap -
energy, or we have to multiply o.2 by 2.5, giving 0.5 |
joule. Moreover, the iron parts of the magnetic circuit

~ exercise a tax on the total in the region of 20 per cent.,
and we have therefore to supply 0.6 joule as the energy
value of the magnet itself. Referring to the previous
article, and adopting 15 per cent. cobalt steel, we find
that the weight of the magnet will be .6/.36=4.4 lbs.
And the cost .6X 158, 4d.=gs. 2d.- . .
- It is convenient thus to be able to explore the possi-
bilities of any given specification without actually laying
out a design; this preparatory computation enables the
‘designer to predict approximately the cost before em--
barking on the actual preparation of drawings. The
next step is to determine the length of the magnetic path.
It is evident that the mere determination of the weight-
of magnet steel required tells us nothing of the shape or
proportions required. Now the properties of a magnet
steel are defined by a graph of the hysteresis curve for
the steel in question. The only fact required beyond this
graph is the “length” of the gap, that is the length
the magnetic flux his to bridge. ‘We will take this to be
1.25 mm. (or .125 cmJ. The B having been taken as
.100, this is also the value of H in the gap, and if the
gap were 1 cm. wide we should require 7,100 gilberts.
for a gap .125 cm. wide we need therefore .125 X 7,100
=qo00 gilberts (approximately), With the addition of
20 per cent. for the reluctance of the iron and junctions

- in the magnetic circuit, we take 1,100 as the gilberts

. to be supplied by the magnet. Now, referring to the
graph, we see that at B X H max. the value of H may be
~ taken as 120 gauss. Dividing 1,100 by 120 we have
9.2 cm. as the correct, length of the magnet, that is to
- say, the length of path in the magnet steel through
which the flux passes. . ,

The Speech Coil in the Gap

There are two complementary functions performed
by the moving coil, the one of these is to receive electrical
energy and the other to deliver this as mechanical energy
to the diaphragm and so to the air. The speech coil
. in its magnetic field is thus a specialised form of electro-
motor, and is subject to the ordinary electrical laws——
namely, the cutting of the magnetic lines of force by the
. conductor gives rise to back E.M.F., which may be
calculated in the same way as the E.M.F., of a dynamo
or electro-motor ; and the current flowingin the winding
gives rise to forces dependent upon the strength of the
~ current, the length of wire in the winding,- and the
value of B in the gap. The calculation connecting the
electrical and acoustic quantities based on these funda-
‘mental laws is most instructive, but this does not
form the subject of the present article.

The essentials for good performance from the stand-
point of design are: -

r. That the moving coil shall be capable of sufficient
free movement, especially for the rendering of low tones.
- 2. That the maximum movement permitted shall not
‘affect materially the mean strength of the field or the
‘number of turns within the field. ‘ .
- 3, There shall be no selective resonances such as will
interfere with a good frequency characteristic,

———ie

- very much less,.

.. Thevalue of Hin the gap (in air)is
-as B, which we take as 7,000}

4. There should be a certain amount of damping to

avoid resonances. . -
5. The motional impedance should be high and the

~copper resistance low,

Now (1) depends very much on the centring; it is
unusual to find the movement unduly limited by the

-surround, but the centring at the small end of the cone

is often cramped. The importance of (2) is often
overlooked. 1If, as in many of the moving-coil speakers
of a season or two ago, the winding be made exactly
the same length as the gap, just to match it exactly, then,
when any movement of the coil takes place, the number of
turns i the gap will diminish—this is inevitable. But
it may be avoided by making the speech coil winding
either much greater than the gap length, or alternatively
In either case a quite considerable
movement of the coil may take place without any
change in the number of turns in the gap field. -
'On the question of clearances® There is 4 natural
tendency on the part of designers to cut the clearances
down to a minimum in order to obtain a stronger field
for a given cost in magnet steel. - In the writer’s opinion
the internal clearance between centre pole and sleeve
should not be less than 5/1,000 of an inch, that is, a.
diametrical clearance of .or in or about } mm. and the
external clearance about half as much again, ie., a
diametrical external clearance of .or4in. It may be asked
why a greater clearance on the outside ¢ The reason is

" that if the sleeve touches the centre pole, very little harm
- 1s done, but if the winding should touch on the outside,

not only will there be a much greater acoustical dis-

turbance, due to momentary shorts, but actual injury
-may be done, and the coil may have to be rewound.

~The question of resonant frequencies, (3) above, also
the question of motional impedance and copper resist-
ance (4 and 5), will be dealt with in a later article.
The first things we must specify#hen setting about
the design of an electrically excited field magnet for an
M.C. speaker, are the width (i.e., radial dimension) of

. the gap, and the field density B, So far as Bis concerned,

unlessit is desired to produce something exceptional, in
performance and sensitivity, B may be taken as 7,000
lines per cm2, “For a very high-class job the value may
be taken as high as 10,000; beyond this it is very
eéxtravagant to go; a speaker designed in the Bell
laboratory is reported to have had a value of B-= 20,000;
but this may be regarded as a four de force. The gap
width in a speaker for the ordinary user is commonly
in the region of 1 mm.; a good rule is to make the
gap 1 mm. per inch pole diameter —o0.25 mm. This

gives : ,
Pole Diameter _ Gap Width _
4in. = 19 mm. ‘'l mm, = 0.1cm,
lin. = 254mm. 1.25 mm. = 0.125 cm.
1}in. . = 32mm. 1.560 mm., = 0.150 cm.
v 1din. = 38mm. ., 1.95 mm. = 0.175 cm.

_ ;Fhese figures may be varied to suit the winding; but
it is not a bad plan to adopt the appropriate gap width
as tabulated, and select the gauge of wire and number of

“turns to suit, a final adjustment of the gap dimension

may then be made to give the necessary clearances,
internal and external. (The internal clearance should be
about .eosin. and the external clearance (over the
winding) about .008in. (Diametrical allowances, .or and
.016 respectively.) o . L ,
the same numerically

therefore the gilberts
required for the gap will be, gap width X 7,000. It being
easier to follow a numerical example than symbolic
expression, we shall take the gap to have a value o0.15

‘cm. (appropriate to a pole diameter 1}in. as in table).

Therefore gilberts=%,000 X .15=1,050, and we know that
ampére turns=.08 X gilberts=8401n the present example.
This is the value of ampere turns required for the-
maintenance of the field in the gap. We must now add
the value necessary to carry the field flux through the
iron circuit. The simplest way of dealing with this is
to postulate some definite value of H in the iron, or
-  (Contimued on bage 36) \
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ampere turns per mch (two ampere turns per inch of
length is equal to one (H) gauss in strength), and then
‘to design the iron circuit accordingly from the mag-
mnetisation curve proper to the grade of iron used. Here
are a few figures: In cast iron, 100 ampere turns to
the inch will carry B=6,600 lines per cm. In wrought
iron or special magnet mild steel casting; 40 ampere
turns per inch will carry 14,000 lines per cm?2, or, 30
ampere turns per inch will carry 3,000 lines per cm?,
"~ On these figures we may reject cast iron as an un-
suitable matenal and take the lower figure, namely,
30 amp. turns per inch as having to be provided by the
winding.
should need to design the magnet core before we could
calculate the amp. turns. To avoid this we shall assume
that the length of the core circuit is 10in. and allow
30X 10=300 amp. turns as required. Thus the total
amp. turns to be provided will be : -
For the air gap .. .o e 840 amp. turns.
For the iron circuit . .. 300 amp. turns,
‘Total 1,140 amp. turns,
~ In order to calculate the watts all we need do is to
specify the belt of copper; given the area of copper
‘provided to carry the 1,140 ampere turns if matters
not the least whether it be one. turn carrying 1,140
amps. or 1,140 turns carrying 1 amp., the value for the
purpose of field excitation will be the
dissipation in watts will be the same.
The following table is useful :

« Thus if we prescribe a copper belt of sectional area=

T square inch and call the current density .r,200 amps.
per square inch which form the above tabie gives .08
watts per cubic inch. If we take the accompanying
illustration as a rough layout, the mean circumference
is 7.5in., and the power required 7.5X.98=7.35 watts.
The sectional area provided for the winding needs to
be at least 50 per cent. greater than that to be allowed
- for- copper.

We may consider this excessive; if so we may
prescrlbe a belt of copper of 2 square "inch sectlon then
we may take the current density=600 and, from the

above table, watts dissipated per cublc mch =,245,
and the power required is:

7.5 X .245=1.84 watts. -
This is unnecessarily low so that one of the intermediate
current densities may be chosen; 1,000 amps. per

square inch copper is a good average ﬁgure, gilving a

~ dissipation of capper loss-5 watts. .

The correct gauge of copper to be employed is most
simply calculated on the basis of one turn only ecarrying
Thus, if it be intended to work from \

the whole current.
‘a 12-volt battery, we will take the current in round
numbers *as 1,200 amps., then the resistance of the
one turn will be .oz ohm, and since the length is 7.5in.=
19 cm.. we have 1,900 cm. per ohm ;

a split gauge we take the nearest nawmely, 23 s.w.g.
’At 1,000 amps. turns per inch the belt has an area=
1.2 square inches, which correSponds to 2,650 turns
requiring 50,000 cm, length of wire having a resistance
of 29 ohms. At 12 volts the current will be o0.41 amp.
and the amp turns=2,650X.41=1,100 and the watts
dissipated (C2R loss)=.41X12=4.9, which shows that
' the use of 23 s.w.g. (.024 in dla) in place of the half-
gauge size, may be justified,

A few words must be satd as to the "design’ of the
iron circuit in the wmatter -of sectlenal area.

rd

In order to apply this with exactitude we

same, and the

Density of Current Wattsulz :ES%’Oafed per
Amps. Am r : )
per sg,sin. per cpnblﬁ Per cu. in. | Per c.c.
600 | 93 ,245 0150 | o
700 10Q 335 0205
800 o125 . .442 .8270
900 140 620 . -
1,600 155 680 - 0415
1 100 170 .820 0500
1,200 186 980 - L0600

from the tables-
,.We find this to correspond to 22} s.w.g. "To avoid ordering

We have -

assumed that either Wrought iron' or a steel, such as

Edgar Allen’s special field magnet steel (whwh is nearly
pure iron) is employed, and that the flux density B is
apprommately 13,000 lines per cm.2, the question is
‘what is the flux : 2 “The flux in the gap is the flux density
in the gap multiplied by the gap area, which may be
taken for the example under consideration=8 cm?2 X
7,000=506,000.
this we only know from experience: the fotal ﬂux 1S
about two and a half times the actual.gap flux. The total
flux is therefore taken as 140,000 lines and theiron area

| 140,000
required is 149 -

=10.8 cm.?, or 1.7 square inches,

‘The core components should be calculated with an area
(section) at no point in the path of the circuit less than
this. This cannot be done in the actual neck of the
centre pole, but that point does not need to carry the
whole leakage field, part of the field has already leaked

away ; the neck should be kept up to as near the full pole
diameter as possible; that is all that can be done
beyond adding extra ampere turns in computing the
total required. Allow for, say, 1 cm. length at a higher
flux density. Anaddition of 50 to 100 amp turns is usually
an ample allcm ance.

 NOTES

Some American Developments

acoustically balanced system of loudspeakers

N
A now permits telephone conversation at a distance
from the apparatus without operating the usual *‘ talk-
listen *’

with three speakers. One is used as a microphone, and

the other two have their voice coils connected in parallel :
Although perfect .

and out of phase with each other.
balance cannot be achieved by this arrangement,
acoustic feedback is reduced and howling is eliminated.

But there is also the leakage flux, and -

switch. Each station in the system is equipped -

A new signalling shutter, developed by Westinghouse. .

has proved sufficiently light, rapid, and durable to
meet the rigid operational requirements for military
signalling by interrupted light beam. The new device

- consists of steel shutters, made like a venetian blind,
and operated by a lever ‘mechanism. The shutter has

been operated over two million times without showing
measurable wear or deterioration.
Silver coatings, applied directly” to crystal faces,

overcome a tendency of piezo-electric crystals to undergo |

frequency changes when used in mobile equipment.
Connections are made by springs or fine wires soldered
to the thin ﬁlm.

india and US Radio Telegraph

AS a result of negotiations by the British and Indian
Governments a new direct radio telegraph service

lsnas been maudurated between India and the United
tates. .

New Wavelength

THE wavelength on which the B'B.C.’s transmission

for the Allied Expeditionary Force is now being
radiated is 514.6 metres (583 kc/s) instead of 2857
metres. ‘The new wavelength was allocated to France
under the Lucerne Plan, and was used by Al pes'aGrenoble
the P.T.T. station.

- Our Roll of aderit

Readers on Active Servzce-—Fortu-czghth List

J. A. Bowen (Pte., R.A.S.C.).
G. Walton (L.A.C., R.AF.).
A. ). Howard (Sgt., R.A.F.).
M. Hayton (R.N.).
I W Knox (L.A.C., R.A.F.).
S. Jones (S./Sgt., R.E.M.E.),
A Saunders (Slgmn., C.A)).
Y. F. Sparrow (L.A.C., R.AF.).
N. Oldroyd (R.N.V.W.R,). :

\
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][mpressrons on the Wax

Rev1ew of the Latest

HMV
N exceptionally fine record, using the words in therr
fulest sense, has been. released this month by
HM.V. 1 refer to DB6172, which is a r12in.
rccord of Mozart’s ¢ Symphony No. 32 in G. K.318”
performed by the B.B.C. Symphony Orchestra under
the conductorship of Sir Adrian Boult.

and theme, and the superb per formance by the orchestra,
the recmd is an outstanding example of modern tech-
nique as applied to the actual recording.

The composition occupies both 51des of the. 1ecord
Part 1 being Allegro spiritoso, and Part 2: Conclusion,
Andante and finally, Allegro spiritoso.. The first part’
is built up around a fascinating recurring theme which
opens with some distinctly challenom ‘passages of a
grand and spirited nature. The string section is provided
Wlth some brilliant material, and they form the main
threads in a most charming pattern which links together
the sudden exciting dynamrc passages. Andante takes
the form of a dehcate but delightful tone picture,
beautiful in composition and balance, and then Mozart
carries one back into the encrgetic a]leoro spiritoso which
sweeps on through those grand and e\hﬂaratmg passages
to a dramatic conclusion. The B.B.C. Symphony
Orchestra, and Sir Adrian Boult,-
performance and the record calls for every recoml-
mendation. Webster Booth, with the. Liverpool Phil-
harmonic Orchestra under the baton of Dr.
Sargent, makes a notable contribution to the already
long list of his recordings.for H.M.V. This month, he

has selected ¢ Onaway Awake Beloved ” from
“ Hiawatha ”’ (Longfellow—Coleridge- I‘ay‘or) and ¢ O
Vision, Entrancing” from ‘ Esmeralda” (Marziais-

Thomas), and these he records on H.AM.V. 63407 His
rendering of these two well-known pieces is delightful,
his splendid tenor voice being enhanced by first-class
diction and effortless production. .

“ Hutch ” has taken ‘‘ Too Much In Love’] from the
~ film “Song of the Open Road ” for one of his numbers
. this honth, which helinks with *“ I’ll Be Seemg You”
“on H.M.V. BD1089.

“Sylvia” and ¢ Blow Me I? are sung———wrth
orchestra accompaniment—by obert W 1Ison tenor, in
a very pleasing manner on H.M.V. BD1088. '

Joe Loss and his Orchestra give a fine performance

of that popular fox trot * San “Fernando Valley,” and
“ Swinging on a Star,’” a good quick step, and I recom-
mend these two numbers fo all dance enthusiasts. The
record is H.M.V. BD58509.
- Eric Winstone and his Band have recorded two film
hits on H.M.V. BDx5858, they are ‘The Day After
Forever ”’ fox trot from the film “ Going My Way and
“ You're My Little Pin Up Girl,” also a fox trot, from
% Pin Up Girl.,” Two good numbers |

Swing Music 1044 Serles Nos. 599, 600, 6or and 6oz,
are on H.M.V. Bg389 and Bg3go. The first record
consists of ‘ Riff Medley ”’ and * Everything Depends
- On You,” played by Earl Hines and his Orchestra, while
“Charles Barnet and his Orchestra have recorded “ Little
Dip” and ‘‘ Murder. at Peyton Hall > for the second

(B9390).

Columbia

HREE masters of thelr individual instruments,

namely, Denis- Matthews (pianoforte), Regmald

“Kell (clarinet) and Anthony Pini (’ccllo), combine to
make an outstanding recording of Beethoven’s * Trio
No. 4 in B Flat.”

The work consists of three movements—-AlIegro con
- brio, Adagio and Allegrétto, and these occupy five sides
of three records the ,smth side being a pianoforte solo.
“ Adagio in G \Ia)or (Bach),. by ‘Denis Matthews.-

*

-~ Like the Mozart work a}ready Inentroned Beethoven s

Apart from the .
actual work, which, in itself, is delightful in its structure
' the work and the mastery of their instruments.

rive an outstanding °

Malcolm

Gramophone Records w

Trio No. 4 "makes delightful listening, its melody being

‘graceful,"ahd not caﬂmg for, shall we say, a-«detailed

understandmg and analysis, The third movement is
particularly pleasant, being formed by charmmg
variations on an air from Weigl’s “ Amor. Marinaro.”

" In.spite of the above, the trio calls for perfect finish

and skill from the plavers and the three mentioned in
the first paragraph reveal complete unfierstandmg -of

A delightful- record which I. recommend to all is
Columbia DB2151, on which Albert Sandler and his
Palm . Court Orchestra _ have recorded *‘ Beautiful
Spring”  {(Lincke) and  ‘“ Acclamation  Waltz”
(Waldteufel).

Jictor Silvester and his Ballroom Orchestra make a
fine record with “ It Had To Be You,” a quick step,
and ‘ Good-night, Wherever You A1e »" 3 slow fox trot,

on Columbia IFB3057.

- The next two Columbia records are I‘ "B3o50 and 3051,
and they form quite a change from the usual run of things.
They have been recorded from the sound track of the
film ‘“ Champagne Charlie.”” The first conslsts of the«
star of the film, Tommy Trinder, giving us “ Champagne
Charlie,” and, on the other side of the disc ““ Everything
Will Be Lovely ”” and *‘ The Man on the Flying Trapeze.”
On the second record (3051) Trinder also records ‘ ’Arf
of ’Arf and ’Arf,”’ while, on the other side, Betty Warren
says ‘‘ Come On Alvernon in a manner which Al gernon
no doubt found very captivating. Tommy is, well,
typically Tommy, and puts OVer a very good show.

Parlophone
AS usual, I open my Parlophone selection with a
record by that ever popular tenor, Richard Tauber

For this month he has selected * Plaisir D’Amour "
and “Serenade” (Elkin-Toselli), two compositions
which provide plenty of scope for Tauber’s technique
and range. He sings both in Enohsh The recmd 1S
Parlophone R0O20532.

Geraldd and his Orchestra offer “ Don’t Sw eetheart
Me;”” a lively quick step, and * Swinging on a Star” a
ood fox ‘trot, on Parlophone F2040. '

Billy Thorburn’s the Organ, the Dance Band and
Me play “T'm In Love With Someone a slow fox trot,
and * Don’t Sweetheart Me ”’ on Pmlophone Fz039.

There are two Parlophone records in the 1944 Super
Rhythm-Style Series this month, namely, Nos. 45, 40,
47 and 48. The first two are on R2948, and they are
both played by Ida Cox and her All- Star Band, the
numbers being * Hard Time Blues’ and °Take ‘Him
Off My Mind,” both by Cox, by which, I assume, is
meant Ida. The other two are recorded by Vic Lewis
and Jack Parnell’s Jazz -Men, on Parlophone R2949,
and these consistsof * Sugar ”’ and “ ‘Why Begin Again.”

Regal

EGINALD DIXO‘\I at the organ has made a fine

recording of ‘ Romberg Reminiscences,” which

introduces " ¢ The Rift Song,” “ berenade ” (Student
Prince), “Lover Come Back to Me” (New Moon),
“Will You Remember” (May Time), * Desert Song
Waltz”? and “ Drinking Song?” from the. Student
Prince. The record, whrch calls for recommendatron is
Regal M R374o0.

On Regal MR374I Harry Leader and his Orchestra
have recBrdcd “ Let’s Sing a Song,” qul(‘k step, and
“1f You Ever Go to Ireland,” a waltz——-two nice numbers
for dancing.

WIRE AND WIRE GAUGES
l"’] CAMM. 3/6 or by post 3/9 from’

George Newnes, Ltd., Tower House, Southampton St.,
London, W C 2.

o
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OPEH to DISCUSSIOH .

The Editor does not ne&snﬁ!y agree with the opfnions “expressed by Hhis corresponckn&.

Al letters miust

be accompanied by the name and address of the sender (not necessarily for publication),

| Curing HF. Instability .
IR,—When wiring up circuits, by arranging the
wiring in layers I have been able to cut down
H.F. instability and all losses to a minimum. The
components must be specially chosen, for those with

terminals at their base or at their tops, i.e., some Mans-

bridge condensers have their terminals at the base,
while T.C.C. condensers have theirs at the top. This

. can also be arranged with transformers, chokes and with.
~the plate or grid tops of H.F. valves. Thus the grid

wiring could be always kept at least 1lins. from any
other wiring, and the layers could be both above and

below the chassis.—N. WHITE {Godalming). :

~ Station WCBX

IR,—Station WCBX, New York,
wood, 15,270 mc/s, 19.65 metres.
daily at 13.00, 15.30, 16.30, 21.00, 21.45 hours D.S.

- time, two hours ahead of G.M.T. The station is operated

by the Columbia Broadcasting Company, New York.
Has any reader information of a station, Radio Jicarta;

broadcasts in English on 16 metres.—Jou~N J. RiORDAN
(Cork). o S ¥

~ Post-war Radio
Q IR,—The June issue of Pracricar WIRELEsS has
just come to hand out here, and I have read with
great interest the article on * Post-War Radio.” The
following may help to clear up a few points on the
subject, ) - - |
- The question of the Morse code will be largely over-

" come, nearly everyone will be, at least,'on nodding terms

with the key and should find no difficulty, even though
the examination speed is increased up to 20 words per

~ minute, _ _
The greatest difficulty, in my opinion, will be the.

allocation of frequencies to thosc of us that wish to
carry on the good work, and as there will certainly

be many thousands of applicants, the G.P.O. and
,associate bodies are faced -with a somewhat severe

headache! It will be very different from the days of
twenty years ago; we thought that the ether was
crowded even then, and the modern amateur of to-da

“would give up in despair at the very thought. -

One thing is certain, however, and that is that the
shorter wavelengths will be predominant for the amateur,
The design of modern apparatus has driven the unsightly

‘pole and sagging wire into obscurity, giving place to the

more efficient dipole array. 1 do not know what the

- powers-that-be have in mind ‘fox their future broad- -

casting channels, but the présent policy in operation,
plus possibly a few shorter wave networks for Empire
use, should leave ample scope for many amateur bands to
work in complete harmony without overlap. The
quality of the transmissions naturally depends upon the
width of the frequency band in use, but here again we
are not up against the experimental order of things as in

1921; components and the wvalves of to-day. ensure

satisfaction in this direction. - -/ ‘

The vagaries f short-wave work have not altered to
any great extent over a period of years, and the more
or less ‘‘ newcomers ' must, of necessity, learn {o accept

conditions as they come, even though their gear is the R
~ latestin design, but if sufficient thought and careis taken

with every detail of construction, aerial arrays, etc.,
these “ off ’ periods should not worry them unduly.
At a rough guess I should say that the future of the
“ ham ™ lies between 56 and 57 megacycles, leaving the
shorter wavelengths entirely free for the great develop-
ments that will take place in television circles. s

The granting of licences to prospective users of over

10 watts will naturally fall to those whom the Post Office

.-
o

U.S.A. is Brent-
It broadcasts:

judge have gained sufficient experience, either past or
through the medium of their various jobs in the Services.
Th@ latter will count quite a lot as there is no room for
“hit or miss” efforts, and the G.P.O. authorities
would have no cause to hesitate in allowing them to
operate on the higher dissipations.

The frequencies of the television systems will probably
be increased and 200 mc/s a fairlv all-round figure.
The question of * shuttle services,” however, remains to
be gone into, as we do not know to what experimental
lengths these things have gone during the past five
years, but I don’t visualise the huge reflector systems

- mentioned in PracticalL WIRELESS,

The losses on these frequencies are bad enough now,
and we don’t want an under-exposed picture, do we ?
The trouble is that a reflector doesn’t always live up

‘to its name, and then again, what about the change of

phase and re-change to synchronize TX and RXS?-
Would the result be like looking at an enlarged negative ?
How would colour television be affected ? ‘- There are

very many things to be taken intoconsideration when
long-djstance work is proposed, and which one: can:

safely leave in the hands of the experts, without going

- into wild conjecture, and confine ourselves to the question

of getting “ on the air”’ again in as short a time as
possible after the war. 1 have contacted several other
amateurs on- this island through the medium of the
R.S.G.B., and we, too, have gone into all these.things,
backed by our experience of first-hand knowledge of
reception and transmission in tropical areas, and which
has done much to make us appreciate the’ difficulties
that we used to work under in thet good old: days.:
Your PracricaL WIRELESS is very popular out here,

- and one is apt to lose ownership at times, but it’sall for

the good of the cause. Give my regards to Thermion.—
E. Bousox (Ceylon). e .

- .. ASC. Cireuit " .
SIR,:--"I have been a regular reader ot your excellent
paper for nearly a year and -have found it very
helpful. I was very interested to read Mr. S. B. Hawkes'
letter in your October issue as I have often experienced
this trouble, A friend  of mine recently gave me an
A.S.C. circuit, which seems to work quife well. -1 have

" made a little unit up which I can add on to any of my

sets. Here is the circuit for the benefit, of any other

readers who may like to try it. I have found that it is
~-sometimes better to make the 10,000 ohm resistance

a bit smaller to make the speed faster and I have arranged
{Continued on page 40) | ‘

)
O . - SOvHE
K Telsen . HF :
K> Choke.
O \ .
. r 0N
' To Aerial

‘0002 "on recesver

10,000 A, NHLD : |
. Jo grid ofou
500,000.0. ' -02 § l va]ge on rec;?v:tr
— 38‘;3:{'] ~ \ oL+
’.Af'. ‘ oLT-

The A.5.C. circuit referred to by Mr. L. King.
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GALPINS

ELECTRICAL STORES

“FAIRVIEW,”
LONDON RD., WROTHAM, KENT.

TERMS CASH with CRDER.

No C.0.D.

Regret mo Orders ecan be accepted from Eire
or Northern lIreland.

'ELECTRIC LIGHT CHECK METERS,
first-class condition, electrically guar-
anteed, for A.C. mains 200/250 volts 50 cy.
1 phase 5 amps. load, 11/= each.

5 VVATT 'WIRE LND Resistances, new
and unused, assorted sizes (our assort-
ment), 5/6 per doz. post free. _

SOLID BRASS LAVPS (wing type), one-
hole mounting, fitted double contact,
small B.0. holder and 12—Volt. 16 watt bulb

TUNGQTEN CONTACTS, 3/16in. dia., a
pair mounted on spring blades, also two
high quality pure silver contacts 3/16in.
dia., also mounted on spring blades fit for
hea.vy duty, new and unused ; there is
enough base to remove for other work.
Price the set of four contacts, 4/-'post free.

ROTARY CONVERTER, 50v. D.C. input
A.C. output 75 volts at 75 milliamps, in
first-class condition, 30/~ each, carriage paid.

MOVING COIL AMPMETER, reading
0-350 amps., 6in. dia., switchboard type.
PI’iCe 70/,-0

AUTO TRANSFORMERS,
down, tapped 0-110-200-220-240 ;

§

‘step ap or
1,000 watts,

METAL RECTIFIERS, size 5 x 4} x 4}in.

not Westinghouse, output 100 volts at

500 m/A., price 32/6 ; ditto 5}in. X 2in., not

Westinghouse, output 100 volts at 250 m/A

price 17/8 : ditto, output approx 100 volts
at 50 m/A pmce 10/-

POWER TRA\SI‘OR\!ER, 5 k.W. double
wound, 400 volts and 220 volts to 110 volts,
50 cycle single phase. Price £25.

MOVING COIL VOLI‘\IETDR, 23111 dia..
flush mounting, dval range, reading 0-25
and 0-250v. external resistance (supplied)
is used for 250v. range, F.S.D. S m/A. Price

55/~ )

MOVING COIL AMPMETER by famous
maker, 2in. dia., flush mounting, reading
0-10 amp., F.S.D., 20 m/A. Price 27/6.

AMPLIFIER COMPONENTS from dis-
mantled American 10 and 20 watt amplifiers,
all metal cased and compound ﬁlled.

NPDT TRAN&I‘OR“\IERS, ratio 12 to 1,
centre tapped. Price 15/-.

INTER-STAGE TRANSFORMERS, ratio
'3 to 1, centre tapped. Price 7/6.

P.P. OUTPUT TRANSFORMERS, ratio
6.2 to 1, centre tapped. Price 10/-.

POWER TRANSFORMERS, Pri 95/100 v.
Sec, 260-0-260 at 80 m/A also 5 v, at 3 amp
Price 12/8.

POW]JR TRANSFORMER, Pri. 95/100 v.;
Sec. 600-0-600 at 250 m’ ‘A,; 140 v. at 400 m/A
and 73 v. at 4 amps. twice. Price 25/-.

CONDENSER PACK, 4 mf, at 800 v.: 4
mf. at 700 v.;
300 v. Price 20/-.

' AUDIO FILTER, comprising 43 MH choke.

gnsd 8 mf. condenser, 350 v. workmg Price
/

MOVING COIL AND M.I. METERS.

FOR FULL DETAILS OF ABOVE AND
OTHFR GOODS, SEND FOR LIST,COST 2id

A
-t

33

‘gram) ..

| Keep It Gomg (Murphy) - .

1 milliamps and ohms.

4 mf. at;500v and20mf at i

PRACTICAL WIRELESS

INDICATOR SCALES

Circular calibrated dials, [%in. dia..
engraved black on white ivorine,
2in. central hole for volume con- .
trols, etc. Available markings :— :

Volume, Mic. Gain, Bass,

R.F. Gain, Treble.

I.F. Gain, Tone, Gram. Volume. ' <

S each
Complete with pointerknob .. | 0
TRANSFORMERS, ETC.
Pentode output transformer, 7,000 "
to 2 ohms ... 8 4
Smoothing Chokes, 20H IZOmA .. 12 6

Smoothing Chokes, 1OH SOmA
(Miniature) - .. 6 0

COIL FORMERS

Eddystone ~type 6-pin Formers,
8 ribs, -outside dia. Iin. (Wmdmg -
data for coils avallable on request)
6-pin chassis coil socket .
Ceramic 5in. by 2}in. dia. Low Ioss, ‘
grooved for 26 turns cer . wie

MORSE KEYS

SPECIAL American patterrd metal
stream-lined keys well balanced,
suitable for practlce or low power
operating .. 3.0
(Price reduction on quantxtles for
- schools, etc.)

-
O 9

'PUBLICATIONS

Television Today and Tomorrow -
(Moseley and Chapple) ...
Radio lnside Out (Rose) ... Cves
Radio Simplified (Clarricoates) ...
Radio Interference Suppressuon (In-

Modern Radio Commumcauon (Rey-
ner), Yois. l and 2 .., ... each
Wireless Amplifier Manual (Ber-
nards)

Radio Servicing Simplified (Avo) ...
Rad)ro Laboratory Handbook (Scrog-
gie) ...

Frequency Modulation (Sturley) soo
Testing Radio Sets (Reyner) ves
First Course inWireless (Decibel)...
Foundatlons of W:reless (Sowe rby)

METERS- | ‘
sin. Flush meters, high grade
movements, calibrated VOLTS, -
Complete
with kit of 5 resistors and wire
wound ohms adjuster to make up
multi-range instrument 0/5,000

NAUINN & N N V1 ado

OO0 00O & © oto

ohms, 0/3, 0/30, 0160, OHSO 01300

VOLTS and 0/6 mA . £3 12 6
o/l Mrlhammeters, cahbrated scale
0 to | mA and 0 to 50,000 ochms.

£2 17 6 to callers. By post £2 18 6

WEBB'S RADIO, 14, Soho St., Oxford St.
London, W.1.
Note ourrevised SHOP HOURS ;e
. 10 a.m. to 4 p.m. Sats., 10 am, -
- to 12 noon

| aerial tested.

1

Telephone : Gerrard 2089 |

.1 214,

—ELECTRADIX=

'CONTROL BY LIGHT ‘AND

INVISIBLE RAYS

Raycraft set with
selenium bridge, 10,000

ohm tele-type Relay,
fitctings and  booklet,
42[-,

DEAF AIDS S. h. sets for recondmomng
by Ardente, Stolz and odther first-class
makes, less battery and cords, mike and
receiver \perfect, 45/-, Valve Deaf Aid
Marconi Octophone, 2v.,

leather case, less batterres.
Sale, £5.

VALVES. We have just. taken over from

List, £24

a radio man called up, a number of old

type TRIODE valves, suitabie for odd
experiments. Types are Osram DEH6I2,
DE4, DE6, P625. Mullard PM6. Standard
Cables 4102D with American base.
are offered at 816 each, at postal risk of
purchaser.

ELECTI’(IC SOLDERING IRONS. For
.200 to 250 volt mains, 60 watts, with
cord, 12/6.

BUTTON MlCROPHONES One mch

diam. brass body, mica diaphragm, centre

contact, G.P.O. type, 2/6. Postage, etc., 6d.

{ High Ratio Transformer, 4/6.
| CRYSTAL SETS.

These are all variable
condenser tuned, with tapped A.T.L
Semi-perm. detector and enclosed. All
B.B.C. Blackbird has a

porcelain base, metal cover and is pocket

size, finely made, 39/6. The Walli Nut -
is a handsome job, G.P.O. polished case,

The Sherman Tank has metatl’
Mark Il Het.-

‘2"0.
cover of novel shape, 45/-.
W./M. set is a converted ex-W.D. wave-
meter and well made, 55/-.

BUZZERS, ETC. Midget Townsend high
note. buzzers, 10/-. Light practice buzzers,
3l16.. Heavy Bakelite L.M., 5/6, Tunable
Buzzers in light metal cases 7/6. all 41 volts.
W36 on wood base, 6 volts, 7/6. A.C.
g;xzzers for bell type transformer, 6 volts,

TAPPING KEYS. Bakehte 5. Wood

base, B2, 916. Operators’ plated on mahogany "

9/6. Amerncan type swan neck, 8/6. Galvo.
Keys, Gambrell single, 10/-,

TRANSFORMERS.
220 volts mains, to 1,000 volts 5 mla., 10/-,

DYNAM OS-—-MOTORS-—ROTAR!ES
ror essential work,

permit free.
modern quarter=
k horse D.C. motors,

enclosed, drip-proof,
silent bearmgs flange
fixing, double end shaft, lin. dia., 1,450

revs. ; size 7}in. x 7in.; weight 35lbs. .
| Compound. We fully guarantee. 1/sth
h.p., £3 10s. } h.p., £4. Larger powers

in stock, state wants.

MOTOR PUMPS.
of the famous Stuart Turner l2-volt D.C.
motor pumps ; 120 galls. per hour, 84/-,
Same type, but for A.C . mains, 136/-,
only ; R type, twin-piston rotary for 1 h.p.
motor drive, £3i5/-. Aquarium aerators, £5.

PETROL ENGINES.
cyl. Douglas, fan-cooled, governed, mag.
ignition, light weight, 2'* h.p., £25.

Please include postage for mail orders.

ELECTRADIX RADIOS,

Queenstown Road,
Battersea, L %ndyon, S.w.8

*Telephom MACaulay 2159 summsemn -

P SR

compliete in-

These ,

H.T., test 110 to.

experimental work,
Fme»

200 to 250 wvolts, -

immediate delivery
Pumps-

Almost new, twin _
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'a switch so that I can either have 10,000 ochms or 9,000
ohms,—L. Kinc (Southgate). " -
“Licences for Service Engineers”

IR,—May I add my remarks to the distussion on
employment in the radio industry. '

First, I must say that I am in complete agreement

with F. J. Grant when he says that many Army and
Air Force trained mechanics could not earn a living in
““Civvy Street.”” The average mechanic in the Services

" is just about the equivalent of the * repairer” of the

radio factory. This job is usually done by youths and
women for about 8d. to 1s.-an hour. Also, the repairer
‘works -just about twice as quickly as the Servic
mechanic, ' . :
Other classes of Army radio men are: R.M.Os,
Armament Artificers and Technical Instructors. The

average R.M.O. is too busy organising and handling-

paper work to get a lot of experience. He is usually
more of a designer than a practical radio man.
- The armament artificer is a good radio man, but
needs to spced up if he is to be employed by a
manufacturer. ‘ | }
~ The T.I. has an excellent knowledge of radio, from a
blackboard poinf of view, but has little experience.

The above, of course,,are general remarks, and there
are plenty of exceptions. |

Now, let me give the hopeful Army trained mechanic
an idea of a day's output for a factery radio man.
Excepting charge-hands and foremen there are two
jobs that pay aliving wage. Wages quoted are peacetime
-rates.

1. The tester.

He aligns the tuned circuits of a
radio receiver and locates obvious faults.

He receives

wfrom 1s. 3d. to 1s. 8d., and in return “lines up ” about

8o three- and four-valve sets, or 30 to 40 nine- or ten-
valve sets, If he gets the higher rate he probably does

his own fault-finding and does perhaps two-thirds of -

the above numbers of sets. The * final tester” gets
about 1s. 2d. an hour and puts the finished ‘ boxed ”
set through its paces, making any adjustments that
have become necessary since the first test. :

2. The fault-finder or “ trouble-shooter,”” He is a
highly trained specialist, who does nothing but locate
faults, remedying the simple ones, and ‘sending the

. 'more complicated ones to the repairer, who changes

bulky components, etc. The fault-finder locates from
50 to roo faults a day. My own record is 147. No two
sets are alike, hence the variable figures. 1 would have
readers remember that factory fault-finding is com-

plicated by wiring faults. The queer results arising from
" this class of fault demand a special technigae impossible

to tecach and acquired by long experience. The fault
finder gets from 1s. 6d. to 1s. 8d. an hour. A radio
factory doubles its staff during the brief season, conse-

quently tiiere are frequent mass sackings. 1 have always

found a new employer before the rumoured day, because,
fortunately, no two firms seem to have the same season.

F. J. Grant’s £2 6s. a week leads me to believe he was
a repairer. I can only hope that the Army gives him a
better reward for hiswyears of constant study. o

In general, then, a radioman, to carn a regular wage,
needs to be right on top of his job, and within easy reach
of half a dozen factories.
'to work very hard indeed for a wage very little in excess
‘of that of the general labourer. - -

May I suggest that for his own sake the Army-trained

- radio mechanic with another trade up his sleeve would

be well advised to stick toit.  : -

In conclusion, it has occurred to me that a large
proportion of wartime factory employees must be
newly trained. In consequence I _have no fear of
unemployment when I.am demobilised.—F. W. FIrRTH
(Plymouth). S |

| Identification Wanted ,
IR,—Can any reader help me to find out whether

 there is a station by the’ name of SHONAN or
SHONON, and where it is ?—M. GOLDBERGER (Goole).

~home-wound coils, received improved results.

Also he must be prepared.

Leeds Radio Society

.
SI-~R,~—~I am desirous of contacting any members of

the late Leeds Radio Society who would be in-
terested  to- reform same or start & new club; also L
shotild like to hear from anyone interested in radio
matters, resident in leeds or district, who would care
to support the above project.—E. BENDEN (Leeds, 7).

~ Automatic Speed Conirol
IR,—The group velocity in a wave-guide varies from
zero to 186,000 miles per second (approximately)
as the frequency is increased from the cut-off frequency
of the wave-guide to infinity, so Mr. Hawkes can obtain

- automatic speed control by using the audio-frequency

output from his radio receiver to amplitude, modulate

- the radio-frequency output from a microwavé oscillator

and feeding this into a considerable length of wave-
guide. o R ‘ 29
~ Also, a device must be constructed which will increase
the frequency of the microwave oscillator by a small
amount between each sentence all the time the news
at dictation speed is being broadcast. ; ’

Finally, an aperiodic microwave receiver fitted with
A.V.C. must be connected fo the other end of the
wave-guide, L ' -

If Mr. Hawkes is able to obtain a wave-guide which
does not cause too much attenuation, and spends
enough time varving the length and width of the wave-
guide; and the mean frequency of the microwave
oscillator, and also the extent of the frequency sweep,~
I am sure he will manage to produce a very satisfactory
A.S.C. system which will enable him to-hear the news
which is broadcast at dictation speed at normal speed,
or ten times as fast as normal speed, if he so desires,
after the necessary adjustments have been made.—

L. WARNER (Malvern). | _

Experiences with 0-v-0 S
IR,—I write to inform you of the interesting time I
spent with the o-v-o, details of which were published
in the August number of your most excellent paper.
I built the set, first in its original form, and received
fairly good results. I later modified it, and, using
The
coils I used were wound on old valve bases, the number
of turns being worked out from the chart in “ Newnes
Short Wave Manual.” 1 was using an all-wood chassis,
but did not suffer in any way from hand capacity. The
results were truly amazing. 1 reccived, among many -
other stations, including America, Africa, Spain and
the usual host of Germans. 1 am now converting this
set into a two- or three-valve job.—ALEX. J. DRIONROSE
(Stirling). - : S

- Crystal Set Experiences | -
IR,—I was interested in Mr. J. H. Woodward's letter, -
‘asking for crystal set experienees. 1 have done a
great deal of work on these sets in the past eight years
with astonishing results.. Perhaps Mr. Woodward would
like to have a few of my experiences. My first attempt
at making a small crystal set was met with much
criticism over here in view of the fact that the nearest .
transmitter was many hundreds of miles away. Never-
theless I made the first one without success, buf I
managed to obtain a tiny set from England of the

. permanent ‘detector type, mounted in a handspme . -

cabinet of bakelite moulding, measuring only 2in.
square by %in., deep. For seven months; day and’night,
1 strained my ears in a silent room to try and catch a
signal, but not a sound of any sort was heard. Finally
I decided to strip it down and rebuild it, fixing the
tuning condenser in series with the aerial, and a by-pass
condenser of .005 mfd. across the output sockets. A
month after this I managed to receive an almost inaudible
signal for the first time. Then I built a large set with
two tuning condensers, and several modifications and
improvements, including short waves. I tried several
types of crystal, but the best results were obtained
with good galena crystals and silver cat’s whisker,
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bathed in ether to remove finger drease before mounting
~in a dust-proof container, After about three vears [

became quite an authority on crystal settmg for long.

distance. I regularly receive the B.B.C.s African

. service, two German stations, and a few French stations
on short waves just after sunset with amazing signal

strength. On 'the standard broadcast band I receive
" after dark Sofia, Rome, Berlin, Budapest, Stuttgart, and
a few less powerful stations with immense clarity.
the question of selectivity comes in, but on the large set

I can arrange for that by varying the degree of couplmob

between the aerial coils, at the expense of volume,

Both these sets now operate on galena crystals and
silver tickler wound in a soft spring form and only the
slightest contact on a bright part of the crystal will
increase the range to hundreds of miles. I still am unable
to receive even the short waves during daylight.

An efficient aerial-earth system is unportant out here,
and I experimented with various types, but the best
I found is an inverted L type aerial of about 50ft. length
20ft. high, with a good thick wire down lead and a short
earth connection —-—J A, Anasrtast (Malta).

IR,—1 was mterested in the letters” of both J. H.
Woodward and D. B. Ellis concerning crystal sets,
LEven to-day a crystal set can have its uses. I thought
these readers might be interested in the following
summary of exper iments 1 have made over many years,
(1) A modern tellurium-zincite detector will give a
~greater output than the old cat’s whisker and crystal
(even if the latter is new).

constant input.

~ciency by allowing H.I. to pass in both directions.

(2) The tuning coil should be wound with fairly thick:

wire (say 22 s.w.g.) on’ a large diameter former. The
output of a detector used w1th such. a coil is about

5 microamps. greater than the same detector with a

modern coill as used in valve sets. The detector—not
the aerial—should be tapped down: the coil to improve

selectivity, as this gives more selectivity in relation to -

the signal strength lost. _

(3) The aerial should be reallv long and high (which
is not necessary with valve-sets and Often overlooked) ;
tuning the aerial to resonance with a second coil Wlll
shOhtly increase input to the crystal set,

It was further found that amphﬁcatlon \Vlthout
valves could be obtained by building a small transverse-
current microphone on the dlaphragm of an earpiece,
the microphone being connected to a hlgh -ratio trans-

formér and battery in the usual manner, Two stages of

such amplification were tried, but they were critical to
operate and did not give very good quality. A com-

~mercially-made unit of somewhat sunllar types used

to be on the market.
Bgfore the war anrhsh amateurs were recexved on the

40 metre band with a crystal receiver ; since stations as

distant as Radio Moscow. I should be very interested

- to hear if anyone living really close to a transmitter
Detectors in parallel, to

can get fair speaker results.
handle the power picked up, would seem to be indicated.

I once heard an amateur state that if -he connected a.
bulb between his acrial and earth the power picked

up from the local station would light it. Thi$ is possible,
* as #mateur transmitters know.—F. G. RAYER (Longdon),

IR,-——-I' noticed a letter in- last month’s issue of
Practicar WIRELESS asking for the experience of
some of us ‘“old timers,” with ‘ crystal sets.”
- My first entry into radio was in 1919 when I obtained
an experimental licence from the P.M.G. I never used
~ a crystal set myself but made up many for friends as
required . when broadcasting commenced.
with a four valver H.F., Det. L.F. P. and in those days
had to be content with one or two half-hour broadcasts
by Burndepts of Blackheath; Writtle, and the Dutchman,
If was thrilling.
- As regard the crystal sets.
Wmdmor 24 g. enamelled wire on a cardboard tube about

21in. diameter by 6in. A track was made across the

‘ran over the trick for tuning.
was used. The wound tube was secured to baseboard by’
-a square wooden block each end. All wiring was on

Here -

+ form with the coil inside.
- coil was wound with 28 d.c.c. wire with coarse and fme

>arms on the top of the ebonite lid of the box.
rewound the bobbins of one or two pairs of low resistance -

: obtamable.

This was found by meastring .Was stretched the filament.

the output with a moving-coil micrometer with a |
- Care should be taken to prevent stray
capacities across the detector, which reduces the effi-..

. - distharged.

I started off

These were made up by'

Perhaps I mwht buy a modern set after the war,

top of the winding and a slider on a square brass rod
No variable condenser,

the underside. Two terminals A and E were- at the'
back and two for ’phones at the front, with crystal cup
and cat‘s whisker., A small fixed condenser Was across
the ’phone terminals,

cost of materials—about. 3s. and they bought a

“pair of headphones tllelllselves"

Later I made up.one or two more sets in a box-like
As far as I can remember-this

tappings brought up to two sets of studs with mper
I also

’phones with 50 s.w.g. d.s.c. wire. ~ I believe I have still’
alittle of this by me. Also a cheap stores used to sell the!
parts required to make up a complete pair of headphonesi
in sixpenny lots.
and the experience gained by assembly was worth while,,
and a good saving in pocket moncey which meltc,d away,
on the new hobby .

In the early days component parts were hardly:

there was a good Telefunken.,  This was beautlfully
made, and compact. The anode .was a round piece of

metal about the size of a sixpence, over this was the

grid just like the hairspring of a watch, and above that
L.F. transformers we had;
to make, bobbin first, then wound with primary and
seeondary 3 to 1 and ‘the core was lengths of soit iron
flower wire bent backwards around the outside of bobbin’
and secured; the hedgehog type. Variable condensers’

“had to be made up from plate stampings, moving;

spindles, and 2 B.A. brass threaded rod.
washers for asstmbly :
proper size on emery paper and tested with a micro-

Spacmv

meter, otherwise the meoving blades would foul some-
Grid leaks were m'lde with a line of indian ink -
Fixed -
condensers were made up with copper foil and mica

W here
on blotting paper mounted on a piece of ebonite,

strips. The only resistances we used were, I think, the

. filament resistors to keep the filaments of the valves

at 4 v. from a 6 v. accumulator to allow for drop as it|

of these mounted coupled together,
then grid coil, and reaction next., The aerial and reaction
coils were swinging and could be swung to or from the
centre grid coil, Im the very early days fhey were hung

on a piece of round wood like a round ruler and JUSt |

pushed or pulled away until the coupling was right.'
Very primitive. Later they were hinged mounts wor ‘ked:
by extension rods.

for medium wavelength or parallel for long wavelength:
with the aerial coil, Construction in those davs was
very different to now. Before the loudspeakers came in
the ’phones were put into a basin to get the loudspeaker.
effect.. My first loudspeakerm—an Amphon Jumor—--
caused much stir,

H.T. batteries were made up with about 24 to 30
43 v. flashlight. batteries ]omed -up in series, positive
being soldered to negative. - This was a trouble when
some gave out, so soon we were able to buy small clips
to join up. with. Later I made up a box with ebonite:
lid on the underside of which was brass strips to make’
press eontact with the batteries and at suitable intervals.
were plug holes for tappings by wander plugs. ,

In 1923 I had electricity (D.C.) and made myself an
eliminator, and about 1929/30 when D.C. was changed

to A.C. I built up an “ all mains,” and there were mflny ‘

snags until T got used to this,

I have never been interested in a superhet or the
multi-clectrode valves. - Am afraid I am too old to get
used to these.
go, but I am very fond of push- pull output P.X.4.

‘Constructing has always given me much pleasure.

Am

I used to charge them just the

These made up into good phones,'

Valves were either a soft Dutch make, or;

these had to be rubbed down to .

A 4-valve set lit the room. Tuning coils:
‘we ll’l'ldo, chiefly the basket pattern, and we had three
First aerial coil

We also used to have double pole
“double throw switches to put aerial condenser in series

The V.M. screen-grid valve is as faras I' -

&

";y;“
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lookxng forward to teievision. Here in Sldmouth I
am troubled by fadlng after dark.

My one snag now is deciding the different values of
resistances and condensers, and each design published
seems to give different values for the same valve, 1
am often puzzled. For instance—May, 1943 issue of
“ P.W.”, page 227. Resistances for anode of V2(MS4B)
20 000 Shms and .1 megohms = 120,000 ohms. How-
ever much voltage at 3 m/a would Get through. 200 v.
is the maker’s number., —HERBERT S. G. BRAY (S1dmouth)

Stations Identified

SIR —-—-Regardmg the station heard by two of your

correspondents callimg “ Hallo, Sabu,” 1 have
heard this station on 31.8 metres at 04.00 G.M.T. and
on 4¢g.3 metres at 18.00 and 19.00 G.M.T., calling
“ Hallo, Sabu,” ¢ Hallo, Jojo,” ““ Hallo, Lulu, "« Hallo
Romo, " ete, It gives news in- Enghsh on- the hour,
followed by messages, usually in code, to “ Sabu 67,”
etc. The station seems to be located in Britain, as
““news from home ” in the news bulletins ‘means news
from Britain.

Some American stations I have not seen mentioned
in your magazine are WLWL, Cincinnati, on 15,230 and
17,955 kefs;
which are operatmg 24 hours a day on some of these
frequencies : 18,160, 14,560 13,050, 9,855, 7,565, Or
6,100 kc/s. These last three ‘are owned by N.B.C,, and
located at Bound Brook, N. Jn—V\ rrr1am H. BORLAND
(Alexandrla)

Radiogram Circuits

IR,—1I was very interested in the rad1ocrram mrcmts

in the Novemberissue of PrRACTICAL WIRELrss but,

for various' reasons, living in a flat, etc,,
method of reproductlon would not be suitable.

Some years ago 1 constructed a popular radlogram

- H.F, detectlon 2L.F. (resistance and transformery).

The radio part of this instrument is: now never used,

as an all mains set has taken its place. The plok~up

. gramophone portion ‘is used for records, but the re-

production leaves a lot to be desired, probablv owing
to the pick-up being switched into a circuit that is not
really the most suitable for it. '
I would like 'to convert the whole of this set mto
merely a gramophone and wonder if you could publish
some simple. circuits for battery-driven amplifiers
suitable for reproducing from a pick-up, and omitting
the radlo part entirely.—A. EYDEN (Seven ngs) A

Record Groove Indicators

IR —I am sending you a suggestion which I think
mlght be of interest to cine enthusiasts who add
musical accompaniment. to. their films, and you might
perhaps like to include in your magazine.
. ““ His Master’s Voice ” sell a device called the Record
Groove Indicator, for picking out selected passages on
records.
music accompaniment the use of this device is obviously
too slow for a quick change of music in a darkened
~room.. . I ‘have ' therefore thought .out the following
procedure and -marked out selected passages thus:
(1) I play the record with the Record Groove Indlcator

in the normal way until the required pasgage 1S about_

to begin and.stop the motor at once.

(2) I lift out the pick-up needle carefully WlthOut;,

dlsturbmg the pointer reading on the scale.

(3) In place of the needle I insert in the small hole of
the pointer a chinagraph pencil sharpened to a very:
fine point, and run the motor again, and; holding the

pencil firmly so that it does not slide down the scale, .
I mark out a thin but clear circle line, This marks out

the beginning of the selected passage. To mark the
end of that passage I sm1p1y repeat the operatlon further
on.

» N.B. -——To simplify matters, I mark the’ beommng of
~ the selected pasage on the record with a white or vellow
chinagraph pencil, and the end of it with a red chinagraph

so that all you need do is_to;fade in with the music at
the white line, and fade out,at the red line. and if you
are asking a friend to play the records for vou during

and WNRA, WN RI and V\'N RX, some of.

1 fear this :

- following address :

If one is giving a film show with recorded

pro1ect1on thls system makes his task particutarly easy.
I might add that the marking of the record with the
chlnagraph pencil in no way affects the quality of the
music production, and any excess wax is soon removed
by the playing needle :after one or two playmcrs —P.
DHauNjiBHOY BO‘\IAN}I (Harrogate). . :

Radio Clubs -

IR —I see from ‘your page in the October issue of
PRACTICAL WIRELESS that you are compiling a list
of radio clubs and societies; and that you desire -the

‘names and- addresses of secretarles of these clubs.

I am the late secretary of the Leicester Amateur
Radio Society, which was discontinued in 1940 as the
majority of our members were cither in the Forces or
out of town. ?

I have been-in contact with old committee members
and it was agreed to reopen the society in the near
future, as plenty of youngsters in the town are interested
in radio and electronics at the present time. It was
also felt that we should.endeavour to get the society
functioning again before the return' of our old members
from the Forces, so that they would be able to come along
again as soon as they were back home. '

Before the war our activities included lectures by
members, lectures and demonstrations by manufacturers,
field days on 160 metres and 5 metre bands, praetlcal

.direction finding, visits to B.B.C. transmitter studios

and other places of interest ; and one of our most
popular evenings was a gramophone evening, where .
anyone could bring along their favourite record and
hear it on a Voigt speaker and amplifier unit, We also
held a questions and answers eveéning, which always
provoked plenty of interest (this, by the way, was
before the B.B.C. Brains Trust started, and we claim
to be one of the originators of this scheme D

I cannot give any details of future programmes as
yet, but if anyone i§ interested in the reformation of
the society I shall be glad to hear from them at the
D. Cross, Hon. Sec., Leicester
Amateur Radio Society, 22, Stretton Road, Leicester. j

We cannot, of course, hold field days at the moment,

- but we are looking forward to the time when we can get

our transmitters on the air again; when, we hope, the
standard .of operating and’ prooedure w111 be much
1mprovcd —DEREK CROSS. |

Servicemen

IR —1I have been following your editorial for the past
18 months, and I must congratulate you for putting

up and keepmg going such -a good.case for the radio
serviceman, and for rgally going to town against. the
sharks in the trade. Such straightforward statements

~as ycu make get people to think, realise and eventually

act. . Keep it going, for it is through the medium of
papers  such as yours that servicemen will get the
“ breaks ”’ they have been waiting for. It voices their

desires and protests, so that the people who should know

will know. And it seems to me that you keep a close -
watch on what we say, too, and every now and then put

it all in a nutshell and present it in your editorial. Just

what is needed, and thanks to you.it is getting its proper

‘due. You have the backing of thousands who want a

better radio industry. ‘.

. I haven’t a complaint agamst PRACTICAL VVIRFLFSS

in R.A.F. slang, I think it is.* bang on,” but I do hope
that in the near future you will be able to introduce a
series of - modern -articles on the television receiver,
followed up by servicing procedure and practxcal hifits.
I feel sure it would be welcomed by radio servicemen.
Perhaps you could: put this suggestion forward to see
if the respohse would make it worthwhile ? Best of luck
to Practical, WIRELESs.—H, HUMPHRrYs (Carlisle).

Sound Amplifying Equipment: Correction

THE 100,000 fixed resistor shown in the component

list on page 494 (Sound Amplifying Equipment—3)
of the November issue, as Ri1, is intended for R7. . The
0.25 megohm volume control is R, as stated.at_the
top of the list. . «

T -

.l
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| FIRST-CLASS
| RADIO COURSES .

GET A CERTIFICATE .'

QUALIFY AT HOME—IN SPARE
- -TIME

After brief, intensely mterestmg study~
P —undertaken at home in your spare

time—YOU can secure your pro-
fessional quahf‘catton - Prepare for
YOUR share in the post-war boom
in Radio. Let us show you how !

‘wumeem FREE GUIDE mmmmm

The New Free Guide contains 124
pages of information of the greatest
importance to those seeking such
success compelling qualifications as
A.M.Brit.l.LR.E., A.M.LLE.E., City
and Guilds Final Radion, Matrlc.,
London B.Sc.(Eng.), A.M.L.P.E,,
A.M.l.Mech.E.,, Draughtsman-
ship (all branches), etc., together
with particulars of our remarkable
Guarantee of

SUCCESS OR NO FEE

Write now for your copy of this
markable publication. It may well
prove to be the turning point in your
career.
FOUNDED 1885—OVER
—mmum 50,000 SUCCESSES = ===

NATIONAL INSTITUTE OF
ENGINEERING

' (Dept. 461), 148, HOLBORN,

t— 3 7 1 B ¥ N ONLE-N ¥ ¥ A ¥ “F N N "F ¥ 3

. LONDCN, E.C.I.

FOR BOOKS ON WIRELESS
AND EVERY OTHER SUBIECT
Books Bought "
CHARING CROSS ROAD,
LONDON, W.C.2. :

Open 9 e.m.—6 p.m., including Saturday.
Tel. : Gerrard 5660 (16 lines)

119-125,

mdnspens-
ble to Radio
Service Engineers

Makes 20 tests. Interesting
Booklet on resuest. From all Whole-
salers, or direct.  Send for Leaflet A.24.
RUNBAKEN - - MANCHESTER - - |
N

.

T\

AFTER THE WAR!

The advance in Radio Technique after
the war will offer unlimited opportuni-
3: s of high pay and secure posts for
ose Radio Engineers who have had the
foresight to become technically quaH-
fed. How you can do this quickly and
easily in your spare time is fully ex-
plained in our unique handbook. .
H Full details are given of A.M.LE.E.,
A.M.Brit.LR. E. City & Guilds Exams,
and particulars of up-to-date courses
in Wireless Engineering, Radio
Servicing, Short Waves, Television,
Mathematics, etc., etc. .

We guarantee “NO PASS—NO FEE.*” ’
Prepare for to-morrow’s opportunities
and post-war competition by sending for
this very informative 112-page guide
NOW-—-FREE and without obligation.
BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY
(Dept. 242),

,,17..Stratfard Plaee, London. Wl
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PRACTICAL -WIREL'ESS*
CLASSIFIED ADVERTISEMENTS
" LITERATURE, MAPS, etc.
RADIO SOCIETY OF GREAT BRITAIN

invites all Reen experimenters to apply
for membership. Current issué ** R.S.G.B.

Bulletin ”” and details, 1/- below.
AMATEUR RADIO HANDBOOK (300
pages), paper cover, 4/- ; cloth, 6/8, Radio

Handbook Supplemenﬁ 140 pages) paper
cover, 2/9;: cloth, 5/-.—R.S.G.B., 28-30,
Little Russell Street London, W. Cc1.

WEBB’S Radio Map of the World, Locates
any station heard. Size 4Cin. by 20in., 4/6,
post 6d. On linen, 10/6, post 6d.—-Webb S
Radio, 14, Soho Street, London, W.1.
GERrard 2089. ‘ :

MORSE & S.W. EQUIPMENT

MORSE Practice Equipment for class-rocom
or individual tuition. Keys, audio oscilla-
tors for both battery or main operation.—
Webb’s Radio, 14, Soho Street, London, W. 1
Phone : Gerrard 2089.

‘“ IIkA.C.” Short-wave Receivers.
for over ten years.

Famouq
Improved one-valve
modeél now available. Complete kit of
coniponents, accessories, with full in-
structions—only 16s., postage 6d. Easily
assembled in one hour. S.A.E. for f{ree™
catalogue.—A. L. Bacchus, 109, Hartmﬂ'ton
Road. London, S.W.8.

RECEIVERS & GOMPONENTS
CHARLES BRITAIN RADIO (K. II.

Ede)-offers something new every month !.

SERVICE KITS : No. 1. One 8 mfd. 450 v.
tubular gnd 12 assorted tubulars, 11/-.

¥No. 2. Two 16 mfd. 200 v. cans., one smooth-

ing choke. One .3-mains dropper and 12

.assorted ceramic condensers. 30/6. No. 3.

Two 8§ mfd. 400 v., two 4 mfd. 250 v. tubulars,
two 2 mfd. 600 v. Mansbridge (ex G.P.O.).
12 assorted tubular, 12 dssorted ceramic,
32/6. per Kit. Midget H.F. and A. coils,
Litz wound, M.W., 5/8 pair. Double trim-
mers, 6/- doz. .0003 reaction condensers,
2/3 each. Push Button Units, with escut-
cheon and knobs. 12—Way, 6/6 each. Yaxley
type switches, 2-pole, 2-way, 2/3 each.

-2-pole 3-way and 3-pole 4-way, 3/8 each.

Valveholders : = British 5.7 and octal,
American 4, 5, 6, 7 and octal, 7/6 doz.
Grid clips, 1/- doz., screened type, 9/~ doz.

(octal or British). Mains Droppers, .2

1,000 ohms, with feet and 2 var. taps, 4.6

each. .3 850 ohms ditto, 5/8 each. Little
Maestro type, 5/-.

TUBULAR CONDENSERS. Comprehen-
sive range in stock. 1,000 v. test, 400-600
gv%rkmg Prices, perdoz : . 1500v. workmg
7/- .05, .04, .03, .02, .01, 6/8. .005, .004,

.001, 5/- Mica Condensers 01 12/— : 002
001, 6/6. .0005, .0003, .0002, .0001, 5/-. Phlllxps
Ceramic cqndensers, 12 PF-470, PF, 3/-. doz.
assorted. Special offer : 6 of each of the
condensers above, making in all 120 conden-
sers for £2. Smoothing Chokes, 120 m.a.,
ex HM.V. (new), 12/- each. Multi ratio
speaker transformers, small,’ 6/6 each.
Q. PhP and class ‘“ B ” transformers, 10/-
eac

CAN TYPE Bias condenserg, 200 mfd. 12 v.
working and 25 mfd 25 v. workmg. 2/6 each.
Volume Controls, 5,000, 25,000, 100,000, %, %,1
and 2 meg., less ‘switch (mostly Dubllxer,,
8/- each. }. 3, 1 and 2 megs, with switch,
Morganite and Centralab, 5/68 each. Plessey
8in. speakers, less transformers, ©1/-.
Celestion 10in. with transformer, £2:5/-.
CarbontResistors, 50 ohms to 1 meg., § watt,
5/6 doz. 1 watt, 7/- doz. Plate glasg Dials.

Marconi, 4-band, 2/. Vertical type, 2/-,
3-band, 1 ‘8. Paper Midget dials, 2-band
8/~ doz. Sleeving, Tinned Wire in stock.

No more Cossor dials, solder tags and
H.F. Chokes. :

PHIS MONTH'S SPECIAL OFFER !

Erie Volume Controls with switch, short
spindle, 100,000 ohms, 3/8 each or 3 for 10/-.
Terms cash- or .c.o.d. over £1.—Charles

Britain Radio ' (temporary -address),
‘ Eureka,” Surrey Gardens, Efﬁngham
Surrey. -

RADIO Spares and Re-wmds -——Specxal
offers. S.A.E. for new list. British and
Re-winds—mains and
output—Field coils. Pick-up Coils—
Armatures—promptly  executed. Send
S.A.E. to A.D.S. Co., 261-3-5, Lichfield Road,
Aston, Birmmgham 6.

10s. OFFERED for Blue Print ‘with Par-

ticulars of Lissen ‘ Skycraper *’ 7-Valve.
Beatrice Road,.

Superhet.—Smith, 17
Wisbech, Cambs, -

kS . R

V.

1400 v, workmg (very smald type)/

H

- HL23DD, 9/2 .

BATTERY,
A.C.
and
UNIVERSAL

We “can supply either the exact

_valve or suitable replacement for

almost any type. Please order
C.0.D. Stamp . with enquiries,
please. B.O.T. Retail Prices.

BATFTERY. PM2HL,, 210HL, 5/10 ; LP2,
P215, P220, PM2A, 7/4 ; 210DDT, HD24,

- TDD2A, 9,2 ; 210SPT, 210VPA, 210VPT,

220/0T, K'T2, KT24, PMI12M, PM22A,
SP2. SP2]0 VP210, VP2B, W21, 721,
722,11/~
X24, 12/ 10
A.C. TYPES. 2D4A, 6/9 : 41MP, 354V,
AC/HL, MH4, MHI A4, 9/2 ;: DW2, AZ31,
. DW4-500, IW4350 U10, i1/- ; P,
ACO44; MHA41, MHD4 PX4, TDD4, 11/7 :
MI4, 12/2 s 42MP/Pen, AC/VP1, AC/VP2,
AC'Pen, AC2/Pen, AC5/Pen, K'T41,
KTZ63, MKT4, MSPenB, . MVSPen,
MVSPenB, PenAd, PenQVA SP4,
| _VMP4G, VP4 VP4B 12/10 : AC/TH1,
~AC, TP, FC4 MX40 TH4 VHT4 41MPG
14/- ; KT32, KT330 PenB4 14/8 DN41,
PT4D, 15/3 : KT3l, PM/Pen, 16/6 :
164V, 1%/1 : FW4/500 KT66, PM24A,
U18120 U52 18/3 . PX25, ,PPS/AOO 24/4 ;
Pend28. 30/5.
UNIVERSAL., HI1.13, 2D13A, 2D13C,
82 . CY1, 1D5, U3l1, U50 URIC UR3C,
U40“0 11/- N 11D3 rI‘DD130 -11/7
7D3, 8D2, 9D2, 1SSPA CL4
Pen360 SP13, SP1320, VP13A VP13C
1210 ; ‘15D 'TH30C, X65, 14/-: CBL1,
CBLJI PenDD4020, TH210. 15/3.
MAZDA., HL23, 5/10 , _HL21DD,
Pen25, UU5, UUG, UUT,
%4{3720 VP23, 11/- ; AC/HLDD, HL41DD,
TP26, VP41, VP133 12’10 : AC/TP
PH41, TH233 14/- ;. QP25, PenDD4020
{’gr&%DD 153 ; AC/ZPenDD Conv.,
E TYPES. EM4; 11/- : FBCB EBC33,
117 ; CL4 CL33, EF8, EF9 EL3 ELsS

12/10 ;: CCH35, ECH2, ECHS3, ECH35,
EF5, EF. EKZ B1.2, 14/~ ; EBLL.
EBL31, 153 ; KL35, 18/3.

BVA AMERICAN TYPES. 5U4, 574,

6AG6, 6C5, 6C8, 6C6, 6J5, 6J7, 6K8, 6L6,
6R7, 18 2oA6 25L6 25Y5 and 2575 con-
versmrl, 25Z4 42, 47 conversion, .

- AMERICAN., OZé -1A4, 1B4, 1C5, 4H5,
2A7, 2B7, 6AA4, 6A6 6A7 -conversion,
6A8, 6E6, 6F6. 6J8 6L7 6P5 6FS7, 10,
12Q7 IZSFS 12SJ7 15, 10 24, 32, 33 34,
35, 36, 37, 38 , 46, 48, 50 53 57 71A, 75,
76; 81, 82. 85, 89 F0141 HMID Penldl,

TUNGSRAM. DDI3, 69 ; 6U5, 10/5 : ;
6B8, 14/- ; 6K7, 12/10 ; 6K8, 14/~ ;
6Q7, 11/7 ;” 6V6, 12/10 ; 6X5, 11/-. :

. BARRETTERS. C1, ClC..lO/-.

VALVES & ADAPTORS
in the cases where we cannot supply the
exact valve or equivalent, we can get
your set going with a valve and adaptor,
the additional cost being 4/6.

SPARES

TESTO‘;COPE, the vest-pocket Instru-
ment for tracing faults, enables 20 tests
AC/DC, 37/6. FLIK-O-DISK volts,
ohms. ‘and watts calculator, /6.
SPEAKERS, 3in., 30/-.
3amp., 3core 60 ohms per ft extremely
good quality, 4/9 per yd. : 2 core, 311
per vd. - CELLULOSE CEMENTY for
speaker valve and most other repairs,
. 5- tin. PAIR OF TRF COILS. with
diagram. 9/6. MAINS TRANS.-
- FORMER, 4 volt heaters, 87/8.
VOLUME CONTROLS, with switch,
69. VALVE hQUIVALl NT CHL - ARTS
1/7 post free. BOOKLET ON AMERI-
CAN MIDGETS, 2/7. FLI'.LTRIC
;g%nr RING lﬁON (state voltage),

-

J. BULL & SONS,

(Dept. P.W.,)
246, HIGH STREET,
HARLESDEN, N.W.10.

P2, 12/2 . 210PG, FC2, FC2A, §

cras k

Pend5, Pen383, SP4l, TP23,

LINE CORD,
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" L.ORMOND SPARKS. CONSTRUCTORS

DATA SHEETS

Thest Data Sheets provide complete con-
structional details and blueprints. The
technical subjects are fully explained,
with diagrams when necessary, in a most
lucid manner,

Data Sheets for : Transverse Current
Mike, 2/6 : Two-valve Amplifier (Battery).
2/6 ; 3! watt A.C. Amplifier, 2/6; H.T
Ehmmator, D.C., 2/6;: L.T. Charger, D.C.

.2/8 ; Trickle Charger,AC 2/6 : Shocklng

0011 2/8 : Electric Guitar Units, B/- .
Ohm’ s Law 1/2% : Automatic Bias Clrcults.
1/2} ; Colour Code, 1/21.

L. ORMOND SPARKS The Constructors
Consultant, 9, Phoegegh Road, Brockley,

NEW MALLORY VIBRATORS.—6v. 4-pin
12/6, 7-pin Self Recs. 15/-. Replacement
vibrators for most Car radios in stock.
P.M. MOVING COIL MIKES. Hand type
with C:0. Switch, £2. Ditto in circular
bakelite case, 30/-.
Quantity insets with fault‘y diaphragms
or coil connections, 7/6 ea. Magnet as-
semblies only, 5/~ ea.
First quality Carbon mikes with Cord and
plugs, 10/- ea. Mike only, 7/8. :
Standard telephone carbon insets, 2/- ea.
LARYNX TYPE MIKES. complete straps
cord and plugs, 30/~ pair. These make
perfect pick-ups for stringed musical ;
instruments. 8amp., Morse key, 15/
Ditto no base, 10/~ .
V.LR. Telephone wire, average 100ft.
lengths, 15/- per 1,000ft.
.1 mfd. 350v. tubulars, 3/- déz.
Ya.xley 2B 3-way 4-pos. switches, 2/6 ea.
:{L&Iays ,1m.a. working,3ad3usts 3contacts,
- ea
12v. Rotaries. Outputs from 230v. D. C. to
1200v., from 30/- ea.
H. ENGLISH, The Maltings, Raslengh
Rd., Hutton, Brentwood Essex.

UNIVERSAL MAINS BECEIVER. 4
valve medium wave. YOU can build this
set and be the envy of your friends. Sim-
plicity itself. The *“ Wizard *’ gives splendid
tone and volume. 5/~ brings you the follow- .
ing: Very clear instructions including
Point to Point wiring with every wire
described. Circuit_diagram. Full size
Component Layout Drawings with alterna-
tive wiring for 7 and 5 pin valves. Parts
list and prices. Uses British valves obtain-
able from us or your local dealer.- Com-
ponents -sold separatelﬁ * Wizard
enquiries answered free S.A.E. No callers.
Regret Battery version delayed (post free
3/8). book your copy in advance.—Weldona
Radio Accessories, Ltd., The Avenue,
Finchley, Loondon, N.3. '

NEW Components.—Loudspeakers, con-
densers, transformers, resistors, wvolume
controls, mains droppers, etc. Write for
list.—Johns, Hughes Ave., Horwich, Lancs.

PRICE LIST 1d. Unequalled Range,
Example—Yaxley 4-Bank 6-way Switches,

1!gled——Taylors. Macaulay Street, Hudders-
eld.

COMPONENTS FOR THE MIDuET
RECEIVER
THE SIMPLEX FOUR, theoretical circuit
diagram of four-valve, medium wave T.R.F,
midget receiver, A.C./D.C., together with |
all component values and their equivalents,
standard material throughout combining
maximum efficiency with sunphclty of
construction, a proven success, 1/6 per copy.
XKI1IT of parts, supplied complete with valves,
etc for the above rgceiver, finest com-
nents. minus cabinet, at £9.
IDGET cabinet, pohshed sultable for
the above receiver, 80/-.
MIDGET aerial and H.F. high gain, medium
wave, T.R.F. coils, ideal for T.R.F. midgets,
9/-pa1r : midget ditto coils, M. and L. wave

" 11/ pair ; standard M. and L. wave T.R.F.

coils, with reaction, boxed with circuit,
12/6 pair ; midget aerial and oscﬂlator
short wave coils, 16 to 52 metres, 5/6 pair ;
MIDGET chassis, drilled for four valves,
sprayed grey, de luxe 10} by 6% by 2 ins.,

9/6 ; standard ditto chassis, 10 by 4! by
2 ins., 5/6.

: MIDGET dials, transparent ivorine, 4 by

3% ins., medlum wave, station names, etc.,

9/« : three wavebands, S.M.L. ‘station
names, etc., 7 by 4 ins., 1/6. -
MIDGF'[‘ speaker trans (pen), %/6:
standard ditto, 9/- : heavy duty, 10 watt,
20/1 ; ditto, 10/6.

MIDGET chokes. 50/60 ma., /6 ; heavy

duty, superior job, 80-ma., 30’ Henry, 12/6 ;
120 ma., 25 Henry, 15/- ; 0.5 Henry 20 ma.,
C.T., 20/- : 300 ma., 20 Henry. 45/-.

MIDGET 2-gang variable .0005 mfd.,
condensers, ceramic insulation, 15/-:
midget 3-@ang ditto, 14/-; standard size
2-gang, 12/6.

MIDGET knobs, black or brown, standard
knobs ditto, 9d., 8/- doz : black instrument
bointer knobs, 1} in., 1/-;
control knob, brown, 1/6.
MIDGET rotary switches, D.P.D.T., 4/-:
D.P.S.T., 3'6; on/off, 3/-.
CONDENSERS, tubular ‘electrolytics, 2
mifd., 350 v.w., 4/6 ; 12 mid., 50 v.w., 2/68 ;
tubular paper 0.1 mfd 10d. : ;. 0.01 mfifd.,
8d., 7/« doz. ; paper block 9 mfd. + 1 mfd.,
260 v.w., 7/6 ; 10 mfd., 1500 v.w., 20/-:
mica, wire ends 140 mfd., 9d. ; 0.01 mfd 1/6
VOLUME oontrols with switch, 5,000 ohms
and ¢ meg., 6/6 each.

DROPPERS, universal mains droppers,
" 1,000 ohms, 0.2 amp., fitted two variable,
taps. ﬁxmo" feet, 4/6 ditto, 800 ohms
0.3 amp., 5f6 supemor dropper on por-
.celain former taps, etc.,
950 ohms, 0.2 amp., and 800 olms, 0.3 amp.,
7/6 each.

SPIAKERS, 8in, Celestion P.M. speaker,
with transformer. 80/-.

- shaft, 9d., 8/- doz.

ohms per foot 0.3 amp, 6/6 yard ; dltto

2-way, 5/- yard.

MULTIPLE oable ﬂex1ble 5-way, heavy

daty cable, 2/8 yard

\ALVEHOLDERS Amerlcan octal and

4-, 5-, 6-, and 7-pin paxolin valveholders,

and Enghsh 5-, 7-, and 9-pin, and Mazda

octal, all at 9d. each Amphenol Amemcan

octal, 1/~; Mazda dltto 9d.

SOLDLR, finest quality resm cored solder.

1 Ib. reel, §/-. y
j.

* NUTS and screws, round heads, 4BA,
gross, 2 gross in all.
VALVE screened top eaps, for octal valves,

9d., 8/~ doz.
BAC KS, presspan sét backs, 1% by ’mn
1/-; 17 by 17iin., half grill, 2/6.

FILLD coils, replaoement field cozls for
standard 8in.,, M.E. speakers, 5/-.-
PANELS, paxohn panels, sockets marked,
Ext. L.S. (2 sockets), 6d., 5/- doz._ .
PUSH back, superior quahty. 3d. yard.
TO(:GLE swrtohes. on/off, 3/-; S.P.D.T.,
36;: D.P.D.T.,
Licence to export to N. Ireland, 2id. stamp
for comprehensive list, S.A.E. with
enquiries please, ostage on all orders.
0. GREENLICK, 84, Bancroft Road,
Cambridge Heath Road, ILondon, E.l.
(Stepney Green 1334).

FRED'S RADIO CABIN.
TUBULARS., 0.1 mfd., 9d. each, 8/6 doz.,
also .01 mifd. at 6d. eaoh 6/- doz.

DISL l)RIVES, ’I‘elsen without knob,

2:’
I\TLRVATIONAL Octal Base valve-
holders. 8d. each, 7/6 doz. UX 4-pin, 8d.

6-pin, 8d., 7-pin Enghsh, 7d. Clix 7-pin
chassis mounting, Yd.

COPPER WIRE TINNED, 18, 20, 22-
gauge, 1/~ 11b. reel.

T. l?.c CONDENSERS, .1 mfd. 5000 v.
w

92/6 each ; 8-way, 3/- each ; 12-way with
esoutoheon plate, 4/- ; NO KNOBS.

¢ HENLEY > Electric Soldering Irons,
new. Straight bit, 13/6 each. Pencil Bit,
14/6 each. Resin cored solder, .4/- 1b. reel.
RESISTORS. 15,000 ohms,  } watt, 3d.
each. 150,000 ohms 1 watt, 3d each. 22,000
zl&ms 3 hwatt 3d. each. 220000hms, lwatt,
YAXLEY SWITCHES, 4-way, 2 bank,
length 7tin., 3/, 4-way, 3 bank, 7iin., 3/6,
4-way, 6 bank, 9in., 5/ .
MAINS DROPPERS. Complete with
fixing legs. .2 amp., 950 ohms, @/- each.
Ditto, .3 amp., 800 ohms 6/~ each. Each
with 2 variable sliders.

WIRE. Single: cotton covered, per % 1b.
gzel %8 g, 2/6; 30 g., 2/8; 32 g. 2/10;
WIRE ! Double cotton covered, per } 1b.

reel 18g‘ 1/9: 20e.,1/10 ; 2g.,2/~; 24¢g.,

/= ,29 32°g., 2/10 ; 34g., 3/~
\VIRE “Also smgle cotton and en-
ameued ere 22¢.,1/9; 26 8., 2/- per $ 1b.
reel,

"WIRE ! !'! Silk covered per 2- oz ree!

26, 28, 30 32 34, 36, 38 and40g 1/6 reel

42 g., 2/-

El\A‘VlI LLED WIRE, per % 1b, reel,
18 8., 1/9 ; 24g.,28: 2¢g., 26, 28¢.,
2/9,; 30 g., 3i-. 32 g., 3/-. 34 g., 3/3
MORE ‘WIRE. 16 g. double silk covered,
1 1h. reels, 8/~. Heat resisting connectmg
wire, 12 ft. coils, 6d. each.

SYSTOFLEX sleeving. 2 m.m:, 8Sid.
length, 8/- doz. Braided sleevmg,S mm,
8d. yd. length, 7/6 doz.

(Continued top of next column.)

(Continued top of next column)

-

milled edge 2in, .

de luxe model

EXTENSION spindles, for standard Hn.
LINE cord, superior quality, 3-way, 60

" weight,

5/6. _
PUSH BUTTON UNITS, 6-way, 7-way

SOLDER, 11b. reels, fine all-tin instruthent
solder; 3/6 1b., or % ib. reel, 1/-.

CRYSTAL DETLCTOR, New Type on
ebonite base, 2/6 each. CRYSTAL and
Catswhisker in metal box, 8d. each.

“SINGLE SCREENED CABLE, 6d. per yd.

T.C.C. TUBULARS. 50 mfd., 12 v., 1/6,

.26 mfd., 12 v., 1/6.
CONDENSERS variable reaction, rmca

dielectric, .0003 mifd., 1/9 each.

TONE CONTROLS tapped, 2/~ eaoh

S.W. H.T. CHOKFS, 10-180 metres, 1/3 each.

Postage must be included. No C.0.D.

FRED’'S RADIO CABIN FOR BAR-

GAINS, 75, Newington Butts, S.E.11.
Rodney 2180.

SOUTIIFRN RADIO’S
WIRELESS BARGAINS -
TELSFI\ large drives. Complete - poxed

(type W184), 2/86.

REACTION Condensers, 0.0001, 8,00015, 1/9.
2M¥FED. Condensers. Post Office upright
paper type, used but fully guaranteed high
working voltage., 2/6.

ACE P.O. Microphones, complete: with
transformer, ready for use . with any
receiver, /8. ’
MULTICON Mica Condensers, 28 capamtles.
in one, from 0.0001 upwards, 4/-.
CRYSTAL Detectors, complete, 2/8. Dr."
Cecil Crystals, 6d. each ; with catswhlsker

ad.

PUS;I-BACK wire, msulated 25 yards
for 5/-

INSULATED Sleeving, assorted colours,
yard lengths, 8/ doz. Single- -screened
Wire, dozen yards, 10/-. Twin-screened
Wire, 17/- dozen yards. -
METAL-CASED Condensers, 0 140.140.1.
High working voltage, 2/6.

POWER Rheostats, Cutler—Harmer 30
ohms, 4/6.
PUSH-BUTTON Sw1tohes. 3-way, &/~

8-way, 6/-. (All complete with knobs.)
Escutcheons for 8-way p.b. switches, 1/6.
P.B., KNOBS, 6d. each. Pointer Knobs
(Black or Brown), special instrument type
for tin, spindles, 1/- each. .

ERIE Resxstanoes, brand new, wire ends,
1, ¢, 1 and 2 watts, mostly low Values but a
very useful selectlon 100 for 80/-. '
COPPER Earth Rods, 18ins., 2/6 each.
HEAVY DUTY L.F. Chokes. 30 henries
100 milliamps, 250 ohms 14/, 5000hms 16/-,
1,000 ohms 17/6.

We have for’disposal a large quantity of
brand new assorted screws, sample 1lb
5/-. Soldering Tags, including
spade ends, 6/- gross. Coil Formers ceramic
and paxohn 7/6 per dozen. Specml Bargain
offer of 50 Assorted Condenfers : 20 Tubular
Condensers, 20 Mica Condensers 8 Silver
Mica Condensers and 2 Electrolytlc Con-
densers. All brand new, 47/8 the parcel of
650. All Types of Pyrobit Soldering Irons .
available from stock. Chassis Mounting
Valve °‘Holders, English and Amerloan
types, all sizes, 1/-:each.

Hundreds More Bargams.
SOUTHERN RADIO SUPPLY CO..
46, Lisle Street, London, W.C.
Gerrard 6653.

SITUATIONS VACANT

MOBILE Cinema Operators Men (16 mm,)
required immediately. Able drive car.
Free training given where necessary.
Knowledge of radio an advantage. Mobile
Cinema Services, Surbiton.—Apply Box 117,
‘“ Practical Wireless,” Tower House,
Southampton Street, Strand, W.C.2. |

“ ENGINEERING OPPORTUNITIES”
—FREE 112-page guide to training for
A.M.I.Mech.E., AM.I.E.E., and all branches
of Engmeermg and Bulldmg Full of advice
for expert or novice. Write for free copy °

- and make your peacetime future secure.—
"B.LE.T. (Dept. 242B), 17, Stratford Place,

London, W.1.

TUITION

RADIOLOCATION—Students of both
sexes trained for important Appointments
in all branches of Radio and Television.
Boarders accepted. Low inclusive fees.
College in ideal surroundings ; 2d. stamp for
Prospectus.—Wireless College, Colwyn Bay,

- THE Tuitionary Board of the Institute of .

Practical Radio Engineers have available
Home Study Courses covering elementary
theoretical, mathematical, practical and
laboratory "tuition in radio and television
engineering ; the text is suitable coaching
matter for IP.R. E Service entry and
progressive exams. tuitionary fees—at
pre-war rates—are moderate. The Syllabus
of Instructional Text may be obtained, post
free, from the Secretary, Bush House
Walton Avenue, Henley-on-Thames, Oxon.

-
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Practxcal Wireless

" BLUEPRINT SERVICE

PBACTIGAL WIRELESS

CRYSTAL SETS
Blueprinty, 6d. each.
1927 Crystal Receiver ,, .
Fhe ¢ Junior ” Crystal Set .o

STRAIGHT SETS. Baitery Opersied.

One-Valve : Blueprints, 1s. each.
All-Wave Unipen (Pentode) .
Beginners’ One-valver .. -
The * Pyra.mxd " One-varver (H

Pm) - .-

Two-valve * B!uepri‘nf 1! :

The Signet Two (D & I F) .o
Three-valve : Blueprints, 1. each,
Selectone Battery Three (D, 2LF

“(Trans)) . %

Bummit Three (HF" Pen, D Pen)

All Pentode Three (HF Pen, D.
(Pen), Pen)- .

Hall-Mark Cadet (D LF Pen (R("))

F. J. Camm’s Silver Souvenir (BF
Pen, D (Pen), Pen) (All-Wave
Three)

. Cameo Midget Three (D ] LF

(Trans)) .
1936 bonotone Three-Four F
Pen, HE Pen, Westector, Pen)

¢ Battery All-sze Three (D, 2 LF
(RCy) .. .o . ve
" The Monitor (HF Pen, D, Pen) ...

The Tutor Three (HF Pen, D, Pen)

The Centaur Three (8G, D P) ve

The * Colt ” All-Wave Three (B,
2 LF(RC & Trans))

.4

"The * Rapide” btraiglft' 3 (D, v

2LF (RC & Trans))

‘F. J. €amm’s Oracle :\il-Wa.VG*'

Three (HE, Det. Pen)..

1938 * Triband ” All-Wave Three'

(HF, Pen, D, Pen)

F. J.Camm’s * Sprite” Three

(HF Pen, D, Tet)

N

The “ ‘Hurricane " All-Wave ’Bhrec -

(SGD, (Pen), Pen) .
F. 3. Camm'’s * Push-Button “
Three (HF Pen, D (Pen), Tet). .

. Pour-valve : Blueprints, 1s. each,
-Beta Universal Four (SG D, LF,

Cl. B)

. Nucleon Class B Four (3G, D

(86G), LF, CL. B). » ‘e

_ Fury Four Super (%G 8a, D, Pen)
.Battery Hall-Mark 4

D, Push-Pull) ..-
* Acme " All-Wave 4 (HF Pen, D
~¢Pen), LF, CL B)
The * Admiral” Four (HF Pen,
HF Pen, D, Pen (RC)).. .
F. J. Camm’s * Limit ” All-Wave
Four (HY Pen, D, LF, P) .

© T Mains Operafed
Two-valve : Blueprints, 1s, each,
A.C. Twin (D (Pen), Pen).. .4
Selectone A C. Radiogram Two

D, Pow) .
Three&valve Blueprints, ls eaoh.

' Double-Dmde Triode Three (}IF

“Pen, DDT, Pen)

.O

Wnique (HP Pen, D, Pen), Pen) ..
F. J. Camm's A.C. All-Wave Silver
Souvenir Three (HF Pen, D, Pen)

““ AN-Wave” A.C. Three (D, 2

L¥ (RO))
A.C. 1936. Sonotore: (HF Pen, HF
Pen, Westector, Pen) .. . ..
Mains Record All-Wave 8 (HF
Pen, D, Pen) ..
Four-valve : Blueprints, 1s. each.-
A.C. Fury Four (3G, 8G, D, Pen)
A.C. Fury Four Super (SG, 8@,

D, Pen) . e
A.C. Hall- Mark (B'F‘ Pen, D,
Push-Pull) : ’

_Umversal Hall- Mark (HI‘ Pen, D ;

Puﬂh’Pull) (X oo M ‘

SUPERHETS
Batiery Sets ¢ Blueprints, 1s, each.
5 Superhet (three-valve) - el
F. J. Camm’s 2-valve Superhet. .

. "Mains Sets-: Blueprints, 1s. each,

A.C. €5 Superhet (Three-valve) ..

- DO &S Superhet (Three—valve) oo

“‘HH

(HF, Pen, -

'D'.G. Ace (SG", D. Pen) .o . .oe
A.C. Three (SG, D, Pen) .. -e
_A.C. Leader (HF Pen, D, Pow) .
"D.C. Premier (HY Pen, D, Pen) .-,

.
—
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No. of

Blueprint,

PW71*

- PW84®

PW31A*
PW8s*

PW93*
PW76*

PW10
PW37*

"PWwW3ge

PW4s

PW4o*.
PW51*
PW53%
PWhse

PWGLe
PW62 -

PW64

PW72*
Pwsze
PWIS

PWS1

PWS87*
PW8ge

PWIT
PW34B
PW34C
PW4E

PW83*
P90

. F. J. €amm's. A.C. Superbet 4.,
F. J. Camm’s Universal £4 Super- .

het4 .3 ‘e

"% Qualtone ” 'Univemal Four

" The

Four-valve : Double-sided Blue.p.rmt 1s. 6d.

Push Button 4, Battery Model
Push Batton 4, A.C. Mains Model

e

—

PW59s .

PWGD
rPwiae

PW9s*

SHORT-WAVE SETS. Bam:y Operated

"~ _One-valve : Blueprint, 1s,
- Bimple . w. One-valver. . s
Pwo-valve : Blueprints, 1s. cach.

Midget Short-wave Two (D, Pen)
‘“ Fleet " Short-wave Two
(D (HF Pen), Pen)

" Three-valve : Blueprmts,'l.s. eack.

Experimenter 8 Short-wave Three
(SG, D, Pow) .

* The Prefect 3 D, ‘2 L¥ (RC and

ngﬂ‘ =

Trans)) .. .
The Band-spread S.W Threo'
(HF Pen, D (Pen), Pen) .o

- POR'I‘ABLES
Three-valve : Bluepnmts, 1s. each,
F. J. Camm’s ELF Three-valve
Portable (HF Pen, D, Pen) ..
Parvo Flyweight Midget Portable
(3G, D, Pen) .. o
Four-valve Blueprint, 13.
“Tmp ” Portable 4 (D, LP LF
(Pen))

se @ . s .

MISCELLANEOUS
S.W. converter-Adapter ¢ valve)

AHATM WIRELESS AND
MAGAZINE
CRYSTAL SETS
Blueprmts 6d. each. L
Four-station Crystal Set .
1934 Crystal Set .. ’e -
150-mile Crystal Set . ., .o

- mueprint 1s.

STRAIGHT SETS. Batiery Operated.

One-valve ; Blueprint, 1s.

B.B.C. Speclal One-valver .
Two-valve ; Blueprints, 1s. each.
Melody Radger Two (D, Trans). .
Full-volume Two (SG det. Pen)..,
A Modern Two-valver ..
Three-vaive : Blueprints, 1s, ouh
£ 8. 8.6, 3 (3G, D, Trans) ..
Lucerne Ranger (SG’,- D, Trans) ..,
£5 59. Three De Luxe ‘Version

. (8G, D, Trans)

Trampnrtable Three (SG D Pen)

Simple-Tune Three (SG, D, Pen):

- Beonomy Pentode Threeé (SG b,
Pen) .

“W.M. (1 934 Standard Three
(858G, D, Pen)) . ve

PWET

PWig*
PWig*
PW23*

PW2as*
PwW29

PW35CY .

PW35B*
PW36A*

- PW5ee
Pwses

PW56* -
PW70*

PW34D
PW4G*

- PW4

PW40
Pws2e

PW4e

PW42

£3 3s. Three (8G, D Trans) T e
1935 £6 6s. Battery Three (86,
D, Pen) . e
PTP Three (Pen, D l'en)
Certainty Three (SG, D, Pen)

- Minitube Three (3G, D, '_[_‘rans) .o
~ All-wave Wiuﬁing Three (8G, D,

v

Pen)

,Fonr-valve Blueprmts, 1s. 6d. each

65s. Four ('4(} ‘D, RC, Trarms) .

- Self-contained Four 8G, D LI‘, .

CL B)

Lucerne %t.r'axght Four: (SG, D, e

LF, Trans) - ., ey
£5 5s. Battery Four "(HF, D, 2LF’)
The H.K. Four (8¢, SG, D Pen)
The Auto Straight Four (HF Pen,
HF, Pen, DDT, Pen)

~ Five-valve : Blneprmts, 1s. 6d. each.

Super-quality Five (2 HF, D, RC,
Trans)

Class B Qua{d.radyne 2 SG D LF =

Jlass B)

' New Class B Five (2 SG, D LF«'

‘]dss B) (R Yew g 00

Mains Operated. )

Two-valve ¢ Blueprints, 1s. each,

Consoelectric Two (D, Pen) A.C,
© Beonomy A.C. Two (D, Transg) A.C.
. Three-valve :
Home Lover’s New All-Electrie -

Blueprints, 1. each, .

Three (SG, D, Trans A.(. ..
Mantovani A.C, Three (HF, Pen,
D, Pen) ..
£15 168, 1936 A.C. - Ra,dlogra.m
({HF, D, Pen)

Four-valve : Blueprints, k. 6d. eaeh.

All-Metal Four (2 3@, D, Pen) .
Harris® Jubilee Radmgram (HF

- Pen b, LV, P) .o PO

SPECIAL NOTICE

THESE blueprints are drawn' full
size, The issues containing

‘descriptions of these sets are now out

of print, but an asterisk beside the

blueprint ‘number denotes that con- ‘

structional details are available; free
with the blueprint.

The index letters which precede the
Blueprint Number indicates the per-
iodical in which the description appears:
Thus P.W.
WIRELESS, A.W. to Amateur Wzreless

refers to PRACTICAL

- PW8S* W.M. to Wiréless. Magazine.
~ Send (preferably) a postal order to
-  PW38A* cover the cost of the Blueprint
(stamps over 6d. unacceptable) to
-  PWOL* PRACTICAL WIRELESS Blueprint
' . Dept., George Newnes, Ltd., Tower
, House, Southampton Street, Strand,
=~ PW30A® w.c.2, ,
- PW83 ' -
: . SUPERHETS :
-  PWGS®  Baitery Sets : Blueprmts, 1s. 6d. each
*Varsity Fo . .~ WM395*
The Request All-Wa.ver o ee =  WM407
L  Main Sets : Blueprints, 1s. each. |
- BWGE* Heptode Super Three A.C. - WM359*
-~ PWW‘. ' _PORTABLES
‘ A "*ﬂr-valve : Blueprints, 1s. 6d. each, <
oqs i. oliday Portable &G, Db, LF
- PW88 Class B) -  AW393
Family Portable (HF D, RO,
~ Traus) .. «AW447‘
- PWA4EA® Tyers Portable (SG D, ) Trams.) - WM367
; ~ SHORT-WAVE SETS Batiery Operated
WIRELES‘S - Ome-valve : - Blueprints, 1s. each,
S.W. One«valver for America ., =’ AW429*
Roma Short-Waver oo e = AW452
— j&;ﬁi’ Two-valve : Blueprints, 1s. each.
— AW450% Ultra-short Battery Two (8G, det‘__ .
‘ Pen) o WMA402%
Home-made Cofl Two (D Pen) ee. ==  AW440
- AW387* - Three-valve : Blueprints, 1s. each,.
Expenmeuters G-metre Set (D, :
=  AWS88 - ‘Trans, Supgr-regen) ., -  AW438
- AW30uo* The C(arrier Short-waver (SG ; ]
o WM(}OQ. D P) e X3 e .-e hanad WM390‘
== AW4ioe Four-valve : Blueprints, 1s. 6d. each.
—  AW422¢ AW bhoxt-vave World-beater
: : (HF, Pen, D, RC, Trams) .. - A,W436“
e AWA435® Standaxd Four-valver Short-wa.ver -
- WM327 Superhet Blueprmt 1s. 64, )
- WM"337 blmphued Short-wave Super .. ‘==  WM397*
B - ' Maing Operated
=~  WM351* pyo.valve : Blueprints, 1s. cach.
=~ WM3564 Fyo-valve Mains Short-waver (D,
— Wi([.‘-’ﬂl Pen) A.C. .e .o . = AWS3*
e ~ WM389* Three-valve : Blueprinfs, 38, °~ L
- WM393  Ewmigrator (3G, D, Pen) A.C. ., &=  WM352
=  WM396* pogrvalve: Blueprints, 1s. 64,
— WM400 Standard Four-valve A.C. Shorte : K ~
' © waver (3G, D, RC, Trans) ,., = WMl
—  AWS70 * MISCELLANEOUS ' ,
— WM331 8.W. One-valve Converter (Price -
- : 6d.) - AW329
-— WM350 Enthusiast’s Power Amﬁlﬁer a /6) - WM387*
= WM"381‘ Listener’'s J-watt A.C. Awmplifier - S
— WM£384 ' (1/6) - - WM392%®
Radio t‘fnit ("V) tm' WM%‘Z (1’7-') - WM398%
- WM 40 4 > Marris Electrogram bdttery anle o T
plifier (L/-) - .. we  YWM3G9*
‘ Pe Luxe Concen AC, Elecﬁm o 7
- wMI2e . Erem (1i)s = WM403*
" hew Style Short-wavc Adapter, -
— WM3L . 5, O L - o7 TMase
. ghﬁrgfwave Adaptor @) ;-) e e WM456*
‘ L.C. Short-wave Converter _ -
—- WM3e T e = WMi0E
Wilson Tone Master (/- ) we == WM406
, The WM. A C. Short-wave Cons _
- WM286 r- ——-----—---—_--—
~ e | HINTS® COUPON !
~— WM374 § This coupon is available until December 5
— wM4gr* !} 11, 1944, and must accompany all
L Practical Hints.
~  WM329 | .
PRACTICAL WIRELESS, December, 1944
o WM386* —

i
]

"—---.-----I---__--—

Al applications resyect.mg "Advertising in this Publication 3hould‘be addtenod to the ADVERTISEMENT DIRECTOR.

GEORGE NEWNES, LTD.. Tower House, Southampton Street, Strand, London. w.C.2 Telephone : Temple Bar 4363,
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. YOU
can hecome
a first-elass

RADIO
ENGINE EEE %

We are specialists in Homu
Study Tuition in Radio,
Television and Mathematics.
“Post coupon now for frec
booklet and learn how you
can qualify for well-paid
emaployment or profitable
- spare-time work.

T. & C. RADIO COLLECE
2, THE MALL, EALlNG, W. 5

J’osz mn z/nscuud envelope, 1d. stan’p 3

; .
Please send me free details of your I
Home-Study Mathematics ,and Radio
Courses. ' I
-NAI\"{E tertet el prmteraw AR R A R P I R R R RS AN A L X2 l
ADDRESS ....... cecnrieane esrevesecerannne . l
P 56, veeeennns [
o—; s w— n— n—

MAINS TRANSFORM“’*’RS Brimaries 200/259 voits,
Secondaries 330-0-350 wvolts. Type A, 80 ma.,

14v.3a.,4v.,2{a,32/6. - Type B, 20 ma., ﬁgv 53a.. 1

5v 2 a.s’/& TvneC 100 ma., 4v ﬁa.,ﬁ’l‘
A v 24 a., 53/9, Type D, lﬂpma,(ﬂi .5a.,580v,
253,339 Type-E, 120 ma., 4 v. K
376, Type F., 120 ma., 6.3 v, 5
Type H, 200 ma., 4 v. 6 a., CT4
2! a., 42 8. TypeI 200 ma., 63 v.
8 a., CT d5v.3a., 9426,

bPECIAL Type J, 200 ma. Giving three L.T.s

cof 6.3 v, C.T. and 5 v. for Rectlﬁeg, 500-0-500 v.
Secoundary H.T., 47,6. .

EE%CIA]; Type K. As Type J, but wafh 4 v heaters

-

of Type H., I, J and K, kindly add 2:6 ior,carriage
and packing. M6 refunded by return of packing.

SPEAKE-B.S. Celestion 8in. P.M., with t{ransformer,
29 6. 10in., with transformer, 43 6. Rola 8in. P.M_,
with transformer, 296 ; less transformer, 24-,

| FIELD COILS, with -hum ecoil if needed, 12:-,

-OUTPUT TRANSFORMERS Class B and QPP.,
9'6. Power. Pentode, Class B gnd QP.P., 11/-.

Power Pentode, standard size, 7,/6. 20 ma. Pentode,
Mldgﬁeb. 5 -

{ SMOOTHING CHOKES. 20 henries 100 ma., 12 6

11 henries 70 ma., 9;6. 20 henriés 120 ma., constant

'} inductanee, mckel core, 146,

PDR];IV]{:;;{. TRANSFO‘{MERS “Class B, 9/-. Bobbins
only, 9, == . N

MAINS I‘RANSFORMER BOBBINS ; Philco
1 Bush, E.M.I., ete., 22/-,

LINE CORD.
_ohms, per yard, 5/-.

MULTI RATIO OUTPUT TRANSFORMER. 120
"MA., 15 WATTS. TAPPINGS FOR 6L6’S IN PUSH
PULL ; PX'S IN PUSH PULL ; LOW IMPEDANCE
TRIODE LOW IMPEDANCE PENTODE, HIGH
IMPEDANCE TRIODE. 37 6- COMPLETE IN-
STRUCTIONS WITH EACH UNIT.

Orders accepted by post only, and those of 10'- or

less should be accompanied by cash. Please include
postage with order PRICE LIST 2:d. -stamp.

H. W. FIELD & SON

" Colchester Road, HAROLD PARK, ESSEX.

Please note that owing to dlmensmns and weight

3 amp,, S-way, approxxmately 180

&

(GULPHONE mw ;

‘NE W GODDS nNL
"Ovrders over 5/- post and packiog free,

Tuma‘sram and B.V.A. Valves, Reoti-

|,

fiers, 10/ ; H.i* and Gutput Peas,,
12 ‘-6 D.D.'T S, 11 3

Aaing To ansts., 350v.-0- 350v. 100 mai..
“3v.6a.. 4v.2ia., or6.3v. 3a., bvr2a., 2R
Transf. Bobhins. as above S K Y1
Heavy Duty, 120 mA., 4v.8a. 4v21 35/

!' M. Speakers, less txaust
Jin. ’326 8in. 25/ -
“‘8111 30/ - 10in.

{ Sin. A1 2.000 ohm. field pen. ts3£.32/6

Power-Pen, Output Transts. 40mA.8/6

Rola Push- Pull Univérsal = ., ... 15%

Parateed L.F. Transis. 4:1 ... 6/8

Push Pull Quahh 1. l Trans{s, 22'6

Shaft Couplers, 6d. lm knobs i

Mains l)nmp(-l Resistor 5, 300 ohmb 4

2/

3ing, 214 ©
With mn trans.,
é&o/

2 adj. taps, 3 amp., With fixing fee
PUsh hack Wire, 50ft.. 3,“'- 10 L. 5/8
“CGarbon Resistors, } 6d. 1 w.,

9d. Standard valves 50!2 to 5 iner.:

switeh Cleaner ‘ 26 hort.
4 Resin Cored solder ver .- 4.6 10.
Tinned CopperWWire, ! 1b. . 23
Sleeving, 2mm, - 8d. yd.

(‘20mJensers, 12mid. oOV
12v

Tubular ank. su\er ‘\h(d, a,ll swe<
Valve-holders, Eng.& Amer., 1d.per p:ix

é[- D T

Vol.Contrals with sw.. 59 ; less sw. 49
smoothing Iron Elmm‘nt%. 450w, 23
Fire Spirals, 750 w., 2/- ; 1,000 w. “’*‘6
soldering Irons. 230v. 60w.. 1.8
“Spaeaker Field Coils, 2 00G ohms ‘9 6

Snmuthm,‘,‘(Jhol\ea, 25 Hy. 200 mA.

200 ohms, v 21/6
Tuning (ondencors 0005 W1th tnm-
Cmers, 2gang: 11,6 ; 3 gang . - ... 136
Tuning Coils, M, & L, wa&e with
reaction circuit . Pair 12/8
Milllameters,. 4lin. BS xoll grade,
C0-1 MA L L, L T
| Condensers, 4 ‘mfd. 1,000v, D C . 12/8

Stamped adflrﬂswd envelor)e for lzsf

\ NEW 'LONGTON, Nr. Preston

500 ORMS PER'VOLT]

This new and omproved UmversaI Taylormeter gwes a wide range

‘of accurate measurements of both D.C. and A.C.
fitted with 2~ knife edge painter and mirror and

The outer scale is 4 inches long and is used for all D:C. and A.C.
" The ‘other scales are for Resistance, Capacity and Beubsl
T’ne instrument is of First Grade accuracy on ‘a"
ranges An mxernal battery is supplied for Resistance measurements -
and covers from | O“m to | Megohm and in addition a- buzzer,
.a'so working -off the internal battery, is also fitted for- continuity -
Autommc Overload protection is fitted to, protect the

range!‘
measurements.

ch* cks

meter against: severe overloads. Three capacuty

from OOOZde to lOO,u Fd. are available using an external source of
AC. _The instrument reads full scale on | mA D.C. and AaC

gwmg 7,000 Ohms per Volt.

Size ” 8 x 5%" x 3',’" aeep

Prtce £14.3; 6

_ P/ease write for
technical brochure

" Send your enqumes to your wsual factor or direct to

TAYLOR ELECTRICAL

- 419-424 Montrose
Telephone Slough 2I38| (4 Imes)

‘Ave

The- meter is
was four scales.

We are. very busy supplying tar ére

- quantities of special test equip-.
ment and measuring instruments
for -the use of the armed forces

.. and our eqdipment (s now in uss
oN 0ver the world. - R

Qur customers will understand
why our- instruments arg now
tn. such’ short supply and why
detivery is often delayed. -

Please send us your e juiries fap
‘ranges- covering

test equipment or measurmg ins’
struments and we will.be pleased
" to do our very best in- meeting
- . your requirements.

N S _

%

INSTRUMENTS LTD.- #

nue,

Slough, Bucksg

and New Zealand: GORDON & GOTCH, L'TD. -

T
L
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