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N W 7He samre Accurar
72X  FAUIT-TRACING

for Me. too!

@ The Universal AvoMinor and D.C.
AvoMinor provide the serious ama-
teur with testing facilities comparable

. in accuracy with those of the famous
“ AvoMeter ” on which service cngi-
neers and manufacturers rely for
precision testing.

Trouble-tracking with the AvoMinor
is reduced to 1us simplest terms,
enabling amateur and expert alike
to locate faults with ease and rapidity.

.

THE UNIVERSAL AVOMINOR THE D.C. AVOMINOR

' ELECTRICAL MEARURING INSTRUMENT ELECTRICAL MEASURING INSTRUMENT
22 Ranges of Direct Readings 13 Meters in ONE :
D.C. Volts A.C. Volts ! D.C. Milliamps Cuttent Voltage Resistance
0- 75 millivolts " 0- 5 volts | 0- 2.5 milliamps milliamps volts ohms *f
G- 5 volts 0- 25 - h " 0- 6 0- 6 0- 10,000
25 . . ‘ 0- 30

0- . L 0-100 0- 25 . 0- 12 0- 60,000
Regd. Trade Mark 0-100 ., P p-es0 ‘ 0-100 » 0-120 0-120 0-1,200,000
0-260 . 0-500 . | 0-504 .- 0-240 megohms
ELECTRICAL MEASURING 0-500 1, i : 0-300 0-3
-0
1 NSTRU MENTS 0- 20.000 5§§gSTAN(EEz megohms In case, complete with instruction
0100000 o 5 B booklet, k]eads, interchangeable crocodile
g hid clips and test§ .
Sole Proprietors and Manufacturers : 0-500,000 010, ! esting prods
AUTOMATIC COIL WINDER & ELECTRICAL EQUIPNENT CO., LTD., Complete with instruction booklet, leadk, inter- @ Write for fully descriptive
Winder House, Douglas Stres, London, 8.W.1. Phone: Victoria 3404-7 changeable crocudile clips and testing prods. pumpldets and current prices.

NOISE SILENCER agplications

Westinghouse Metal Rectifiers may be used for the reduction of
static interference, their operation in such circuits being entirely
automatic, and dependent solely upon the property that their
. resistance decreases as the current passing increases. The rectifiers
b are connected to give a non-linear characteristic in both directions,

A the circuit being arranged that the normal maximum audio voltage
across them does not raise the operating point on to the straight
portion of the rectifier characteristic curve. Noise peaks cause the
rectifiers to work on the straight portion and act as a short-circuit
across the output for the duration of the peak.

(A) This is the most simple circuit and uses '‘ H '’ type units.
(B) A more elaborate circuit using two W.6 Westectors and allowing the
‘“ cut-off ”’ point to be varied to suit different conditions.

(C) A circuit using two W.X.6 Westectors for use in an early low-frequency stage.

WESTINGHOUSE
METAL RECTIFIERS

c 0 u Po N To Westinghouse Brake & Signal Co., Ltd,,
Pew Hill House, Chippenham, Wilts.
1 enclose 3d. in stamps. Name
Please send me a copy of
“ The All Metal Way " giving  Address.......cceeerveniinnieniiiiiniiiiiinen ORI creresiaees
details of noise silencer

applications. e e ....PRA, 341
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upP IN THE CLOUDS MAYBE—BUT THEY MEAN BUSINESS

Maybe we’re up in the clouds ourselves sometimes. Even idealistic, if you like, about our
trading principles and our loyalty to those with whom we do business. But we cannot help
feeling, as we look back on our many happy associations with some of the most important
concerns in the country, that no one has lost by our upholding those principles. We’re

idealistic, yes ; but when it comes to doing a job we can safely say—¢ we mean business ”’,
—— <

DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA ROAD. NORTH ACTON, LONDON, W.3.
C.R. Casson 155
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—all PREMIER RADIO B—

’
PREMIER SMOOTHING “LEARNING MORSE’’ PREMIER SHORT-WAVES KITS
CHOKES Premier * Morse Practice Key on 3/3 for OVERSEAS NEW
. emen ncorporating the Premier an
Type Current  Henrys Res. Price Bakelite Base and Brass Mov ' III 86 Metres wr’:hczt coil chzngmg SE:Zh lsl?nls
C.401500 40 mA. 20’34 H. 5002 513 General Purpose Morse Key 5/'0 complete with zll components, diagrams and
Ceuilso 60, 84 1802 513 2-volt valves. 3-Band S.W. I-Valve Kit, 141.
Ceoidoo €0, 23-34H. 4002 T8 10/- 3-Band S.W. 2-Valve Kit, 22/6.
g?glosl% 60 18-30 I'-_'l iggg ;r: Heavy Duty TX Key on Cast Base ... AN *
100 ,, 20-34 H. 2 2/
C.I50/185 150 .. 20-34H. 1852 13i6 Bakelite Buzzers . / DE LUXE S.W. KITS
C.200/145 200 . 20-34 H. 145Q 15/9
” Complete Kit, including all Valves, coils, wiring
. 3?% 2£ v 235!(:: 1209 1716 3 Henry Chokes v 7/6 diagrams and lucid Instﬁucnons for building and
c. " F‘i’ecld Re- Cc;mplete Kit t:‘!Part; f‘oir Valve escxl- ;forklmgd Each Kit supplied wnth{a ste.e'IaChasls_l,s(s
ator as escribe in W, anel and plug-in coils to tune from to
placement 25002 716 M Cearning Morearrs ™ WW- 25/ oy
| Valve Short-Wave Receiver or Adaptor
20/-
FlD:'I‘.IE'PYIEleztllF:;IRG 'IITS . | Vall:ve Sho;—t Wave Superhet Canverter
NEW PREMIER S.W. | 'K a2
Each Kit is complete with ready drilled chassis, I CValve Shc:(rl Wav~ A C. Superhet 2603
selected components, specially matched valves and onverter Kit ..,
full diagrams and instructions. AoC. RECE'VER 2 Valve Short-Wave Rece:ver Klt . 290

Completely
Kit of Parts Wiredand In responie to many requests we have now

with Valves Tested produced an A.C. version of the popular AR
twau :.g.'SrEphﬁer :;‘ I; : :; :.; : Premier Short Wave SG3 Kit. Circuit: mT-WAVE GE
Gwatt AC, 2616 6 £713 6 FPentode H.F. Stage, Pentode Detector, Beam
8-10- A.CID.C 26 1§ 5 27 2 0 Power Output, and F.W. Rectifier. 200-250 v Short-Wave Coils, 4- and 6-pin types, [3-26,
I5watt A.C. ) £7 18 $9 8 0 . A : " 22.47, 41-94, 78:170 metres, 2/- each, with circuit.

AC. Opera.tion. Built-in Power Pack. Hum- Premier 3-Band S.W. Coil, 11-25, 19-43, 38-86
free operation. For use with Phones or P.M. metres. Suitable any type circuit, nl.

. . - 4-pin orh6~pin Coil Formers. Plain or Threaded,

MAINS TRANSFORMERS Complete Kit of Parts with drilied chassis, 12 ea

all components. Plug-in Coils covering 13.170 Utility Micro Cursor Dials, Direct and 100 :1

Black Crackle Steel Cabinet I7l6 extra.

. T metres, 4 I d full i i Ratios, 4/3.
Wire-ends. Al L.T. Windings du:ie:; valves and full instructions and Bakelite Dielectric Variable Condensers.
Centre-Tapped ) £4 - [0 - Q _ 0005 mf Suitable Tuning or Reaction, 116 each.
SP.250  250.0-250v.60 ma.4v. |-2a Short-Wave H.F. Chokes. [0-100 m. I10id.
) tv.23a.4v. 232 2 e | Battery Version also available Kit 83 8 ¢ M- e tredi
SP.300  300.0-300 v. 60 m.a., 4v. 7__3,_ Extra Coils 9—15, 200—2,000 m. also supplied. L'“:"L D"'\'N R’"‘;,, S:r:ened Coils.  Medium
4v., 233, 4v.2-3a. BT ] . Thg Wi " and Long YWaves, 29 each.
SP. 301 300-'300v 'ISOma 4v.23a * . The Wireless World ** said they Jwere
’ 4v.23a,4v. la, 4v.0a I5. very much impressed .. ... AMERICAN VALVES
SP. 350A ?SO-B(S:OTV). |60§ m.{.i Sv.2a " See full Test I;ep?jrtf P’f," ”432-3 ’December issue,
not N v a - end for full details
SP.350B  350-350 v. 100 m.a., 4v. 2-32, We hold stocks of all types
4v.2-32,4v.23a. . 141 at competitive prices.
SP.351 350350 v. M0 man :V k2a, o I|I:_remier Pick-ups. :
: e - eads will fit any tone-arm .., .. N
sP. 352 2530-35;);.6150\'"\7:3; 5v.2a 1519 Premier Pick-up with Yolume Control’ SHORT-WAVE CONDENSERS
Premier de Luxe, 6,000 Ohmso.ﬂlt.)ohn?s ||27’,: Trolitul Insulation.  Certified superior to
ANOTHER SPECIAL OFFER ceramic. All-brass construction, Easily ganged.
Auto Transformers. Step up or down. 100-125 v. Rothermel Brush Piezo Cry N 15 "o
ystal Pick-ups. mmid. ... I 00 m.mfd. ... 23
‘g,%ooz%go:;isol;MA -C., 60 wates, 9T ; 125 wats, New lunior P.U. with arm, 24/6. Standard, S.8 25 munfd. ... 2- 160 mumfd. ... 26
LT. Transforn';ers, alCT. nggﬂ wzlsrln‘arm, 34/9. P.U. head only. De Luxe 40 m.mfd. e 2 250 m.mfd. ... 2L

4v.2-3a. .. 9l 63v.2:3a. ... 9ol
25v.5a. .., 9t 75v.3a, T U1

5v.23a. Sl {2 v.3-4a. 151- REPLA E T L E
Pus.h-l’ull Driver Transformers ... . b6 MOVING COIL SPEAKERS c MEN VA v s

Universal Output Transformers. ] FOR ALL SETS
Ratios. Single or Push-Pull ... v 616 All complete with transformer. Rola 63in.:
IS5l ; 8in, P.Ms, ITI6; 10 in. P.M.s, 2216, Eu(l:'o"?'al. Mains ‘lll.al"s'Af:‘;isné 4 vA é.nCI.MTSy](a;es
ENERGISED MODELS . - s =y G, .C.IV.MS.G,,
'MATCHMAKER UNIVERSAL Plessy 8 in., 175 ohm field, 716 ; G. 12 ener- | ACIHE. ACINHP. Tom 1[5 AC/ o
OUTPUT TRANSFORMERS gns'edd '2500 ﬁenlgcﬂl-- '?:?&B'T'H' 1,600 ohm IH., 10/6; A.CJP.XA, 9l-; Oct. Freq. Changers,
Will match any output valves to any speaker e ess transformer, ;'r‘ioide'nl"zlﬁﬂeas%'ovd:v;fl;g::, 9, 7' . 33-:33 a?n:'
impedance. : Gen. Purpose Triodes, 5I6; HF. Pens. and Var.
hl, ;;tios fror;o,|‘3 :21‘13% 80 : I.3Ss-'7 watts, I5/9. Mu. H.F. Pen., Double Diode Triodes, Oct. Freq.
-15 watts, . -30 watts, 35/, Ch g -
PREMIER BATTERY 9[-22::!:5 .Bi6 each. Full and Malf-wave Rectifi jers,

CHARGERS for A.C. MAINS

ELECTROLYTIC CONDENSERS. Cardboard

cases. 500 v. working, 4 mfd. and 8 mfd., H9 each. Westinghouse Rectification

8:8 36, 414, 28, 8--4, 313, ”475'22" 14} 4|4124 complete and ready for use WRITE FOR LATEST LISTS.
| fa, 16 : l6 5., 25 fi olt, .

o 5 e 0250 a0 Ve, 308 mit, | T Charge: | Swiasiame. 36 | ALL TYPES OF BATTERY VALVES

100 volt, 1/3. Mansbridge type, | mfd. 950 volt, voits at 3 amp. voltsac | amp.

1 2 mid. 250 volr, L9, 4 mid. 500 votr, 48, 6volisat hamp. 19/~ 6 voles at 2 amps. 3716 AT COMPETITIVE PRICES.

. " Microphone Transformers Suitable for ali

PREM|ER M|CROPH°NES M'"i.".‘ Coil Mike. Fnerman';m mg"“go'_“s"ggé mikes. Tapped secondaries. A, 20 and 40: 1 ;
Transverse Current Mike. High grade large ;;gl‘:s“ng(:u:[?\.'tene{sgls'vgi( a::g‘;;;e Excellent B, 30 and €0:1; C, 50 and 160 :1. 66 eagh.
:iustspretvellmgil-‘ Response 45-7,500 cycles. Low reproducticn of speech and music, - 4%)e. r'i‘r'::'?-"zhe::: Stcnds.  Bakelite table stand, 9in,

ALL ENQUIRIES MUST BE ACCOMPANIED BY 2id. STAMP.

ALL POST ORDERS to: JUBILEE WORKS, 147, LOWER CLAPTON ROAD

LONDON, ES5 (Amberst 4723). ’
) CALLERS to . Jubilee Works, or 169, Fleet Street, E.C.4 (Central 2833), or 50, High

Street, Clapham, S.W.4 (Macculay 2381).
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Vol. XVIL. No. 417. March, 1941. ] L. 0. SPARKS.
By THE EDITOR
s . tribute to our efforts in helping to Book,” the ‘ Superhet Manual,”
Opp;){rémz.tle;/ll.n. the iA ' F(lzr:ie provide and to train personnelO for ‘““Newnes’ Short-wave Manual,”
ir Ministry has asked us 10 po wireless sections of the Services, * Sixty Tested Wireless Circuits,”

announce that vacancies still

exist in the R.AF. for technical
officers for employment on engineer-
ing, armament and signals duties.
Naturally, our readers will be most
interested in the signals section, and
the qualifications required are : appli-
cants must be holders of electrical
engineering or science degrees with
experience of wireless, or holders of
technical college or approved insti-
tution diplomas and two years’
experience in tele-communications
engineering, preferably on the radio
side. A number of posts is also avail-
able for candidates possessing a sound
theoretical knowledge of elementary
electricity and magnetism, of the
principles of wireless telegraphic and
telephonic communications, and of
transmitter circuits, modern wireless
receiving apparatus, and apparatus
for the measurement of high-fre-
quency potentials and currents. Some
practical experience in addition is
desirable, and specialised knowledge
in one or more of the practical
aspects of tele-communications would
be an asset. Commissions in -the
R.A.F.V.R. will be granted for the
duration of hostilities to suitable
applicants between the ages of 21
and 50 years, possessing the requisite
personal and technical qualifications.
Candidates should apply in writing
to the Air Ministry, S.7(e)1, Adastral
House, Kingsway, London, W.C.2,
giving full particulars of qualifications,
training and experience. Those who
are engaged on the production of
aircraft, engines or accessories, or on

“other important national work, should

not submit qualifications without first
consulting their employers as to the
possibility of their being spared for
R.AF. duty. Candidates who have
previously applied are requested not
to renew their applications.

The Services have already paid

and many hundreds of our readers
are already in the Services. All of
those who write to us state that they
have obtained their training and
experience as a result of being regular
readers of this journal and the books
we publish in connection with it
Addidonally, members of our staff
are in the Services helping to train
the new recruits. They have stepped
out of the pages of this journal into
active service, and have replaced
the printed for the spoken word at
the time of the nation’s need. We
have received a large number of
letters from readers who have made
their acquaintance. Many other
readers write to say that wherever
they are in the Services they are
able to find readers of this journal,
and quickly to make friends with
kindred interests.

Our Technical Books
OOKS which are finding favour
in the Services are: “ The
Practical Wireless Encyclopazdia,” the
“Radio FEngineer’s Vest Pocket

Editorial and Advertisement Offices :
“ Practi Wireless,” G N , Ltd.,
Tower House, Southampton Street, Strand,
W.C.2. ’Phone: Temple Bar 4363.

Teleg : N , Rand, Lond
Registered at the G.P.O. for transmission by
Canadian Magazine Post.

The Editor will be pleased to consider articles of a
practical nature itable for publicati in
PRACTICAL WIRELESS. Such arlicles should be
written on one side of the paper only, and should
contain the name and addre;tq of the sender. Whilst
the Editor does mot hold Rimself responsible for
manuseripts, every effort will be made to return
them if ‘a stamped and addressed envelope is

losed All correspond intended for the
Editor should be addressed : The Editor, PRACTICAL
WIRELESS, George Newnes, Lid., Tower House,
Southampton Street, Strand, W.C.2.

Owing to the rapid progress in the design of
wireless apparatus and to our efforts to keep our
readers in touch with the latest developments, we give
no warranty that apparatus described in our
columns 8 nol the subject of letters patent.

Copyright in all drawings, photographs and
articles published in PRACTICAL WIRELESS 5
specificai l;{ reserved throughout the countries signa-
tory to the Berne Convention and the U.S.A.
Reproductions or imitations of any of these are
therefore expressly forbidden. PRAOTICAL WIRE-
LESS incorporates ** Amateur Wireless.”

“ Wireless Coils, Chokes and Trans-
formers,”  Wireless Transmission,”
“Practical Wigeless Service
Manual,” and * Everyman’s Wireless
Book.” A catalogue giving. the full
list of books we publish is available
from the Book Department, George
Newnes, Ltd., Tower House, South-
ampton Street, London, W.C.2.

. Not all of our readers, however,
are engaged in the wireless branch
of the Services. Many of them are in
the Royal Air Force, and they will
find our ‘ Aeroplane Maintenance
and Operation ” series of great value,
for they cover practically every branch
of the subject. The practical men
are using our “ Practical Mechanics
Handbook,” ‘ Engineers’ Manual,”
“ Workshop Calculations, Tables and:
Formula,” whilst instrument makers
are finding our new volume,
“ Watches : Adjustment and Repair,”
of value. Those in charge of Diesel
engines are buying “ Diesel Vehicles :
Operation, Maintenance and Re-
pair.”

Our All-dry Portable
ESPONDING to a popular de-
mand, this’‘month we give con-
structional details for an all-dry
battery-operated portable superhet.
As will be seen, it is most compact,
very easily built, and it has an
excellent performance. Those engaged
on A.R.P. or shelter work, men in
the Services, and those remote from
home and accumulator charging
facilities, will welcome the publication
of this design which, of course, carries
the PracTicAL WIRELESS guarantee ;
which is that, provided the com-
ponents specified are used, we under-
take to service it, free of charge,
if carriage is paid, should the receiver
fail ‘to function in the manner
claimed. .

2
?“f

a0
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- New Uses for Old Components

-regenerative detector stage.
_necessary to shunt the anode-circuit variometer

AAAAAAANA.

Fig. \.—How two variometers may be used in a

It might be found

by a 0003 mfd. fixed condenser to bring it .into
tune with the aerial tuner.

HE use of old components—probably
relegated to the junk box years ago

—is an evergreen topic. To-day,

when new parts cannot always be bought
as readily as before the war, and when

economy must be our watchword, it is of '

more than usual interest. We are often
asked if such-and-such an old part could
be used in a Pracrical, WIRELESS receiver ;
that is, in a receiver of which full details
are published. We are nearly always com-
pelled to answer in the negative, since
Pracricar WIRELESS designs are always
carefully worked out for one set of com-
ponents, and one only. R
When building a simple set to his own
design, however, the constractor can well
try the effect of using odd parts, and he
will often be successful, since his set will
probably not be planned with quite the
same thoroughness that must be followed
in our laboratories. The experimenter has
still more scope, because he is primarily
interested in testing and experimenting
with all kinds of circuit arrangements. A
circuit which is rather outside the usual
channel will often interest him far more
than will one of more stercotyped pattern.

Variometer Tuning and Reaction

One of the oldest components still to be
found in many spares boxes is a variometer.
You may say: ‘‘Yes, but that died a
natural death nearly 20 years ago.” Per-
haps it did, but that is no reason why it
should not be tried in conjunction with
modern valves. Many readers willremember
that the variometer was used largely be-
cause of its efficiency ; it does not require
.any added -variable capacity for tuning,
and since no tappings are taken from the
windings, there are no ‘‘ dead-end **losses.
Its use was very largely confined to crystal
.gets, for which it made an excellent aerial
tuner in the days wh¥n a high degree of
selectivity was not essential.

" One method in which a couple of similar
.-variometers can be used in a single-valve
tor Det.-L.F. receiver is:shown.

diagram-
matically in Fig, 1. It will be sten that oné
is in the aerial circuit, while the other re-
‘places the reaction winding in the anode
‘circuit. The “ reaction”’ variometer serves
a8 8 reaction control operating in conjune-
tion with the self-capacity of the detector

- valve, for which a small power or L.F. type

is most satisfactory for the circuitilfustrated.

‘When ‘the anode circuit is tuned to the

same frequency as the aerial circuit, feed-
back takes place through the inter-electrode
capacity of the valve. The valve then

In This Article the Experi-

menters Show How Many Old

Components Can be Used

Successfully, and How Some of

Them Can be Modified so that

they are Brought More Up to
Date

oscillates just as it does when using
““ gwinging-coil ’ or capacity-controlled re-
action. Incidentally, reaction increases the
selectivity of the set to a marked degree.

Another Reaction Circuit

If you have only one variometer, you can
modify the cireuit shown in Fig. 1 to that
given in Fig. 2. 1In this case the anode
circuit component is replaced by a couple
of similar coils, one of which 1s made to
move in relation to the other. The coils
may be made by winding about 250 turns
on two flat bobbins, as shown in Fig. 3 ;
the bobbing can be made by using a few
discs of shellacked cardboard or fibre
clamped together by means of a screw and

fe— ) —

] faN i
— —
L ) T

Fibre or
Fbonite arm

Spacing Tube

Fig. 3.—A convenient form of construction for
the reaction coils shown in Fig. 2.

nut. One of the coils is mounted rigidly
on the chassis or baseboard; while the other
ig carried on a fibre, bakelite or wooden arm
so that it can be moved over the other one.
It is important that the connections to these
two coils shonld be in the correct ¢ sense,”
so if you cannot obtain any reaction when
the set is first tried, veverse the leads of
one of the coils—it does not matter which.

Should you find it too much tiguble to

- Fig. 4.—A good short-wave receiver can be made

by using a three-coil holder in the circuit given

here.” The ceils will have to be rewound if they are

of suitable size for medium and long-wave recep-
; tion.

_condenser is used in addition.

Phones
oré F

\ 4
Fig. 2.—In this circuit a variometer is used for
aerial tuning, while reaction is provided by means
of a swinging coil coupled to a fixed coil in the
grid circuit. Component values may be the same
as those shown in Fig. 1.

make bobbins for the coils, wind the turns
(cotton-covered wire between 30 and 36
gauge is suitable, whatever the form of
construction), round three fingers, bind
the turns together with thread, form the
hank into an approximate circle and
mount the two windings in a manner similar
to that shown in Fig. 3.
“ Swinging ™ Coils

Plug-in two-pin coils and ‘ swinging ”
coil holders are not very widely used
nowadays, but they can quite well be
pressed into service, especially for short-
wave receivers. Thus, if you have a three-
coil holder (centre one fixed, the other two
movable), you could use it very well in a
circuit of the type shown in Fig. 4. The left-
hand coil is an aperiodic aerial coil, the
centre one is the grid tuner and the right-
hand coil is for reaction. Since the use of
a swinging coil alone is not sufficiently
precise for short-wave reaction control, a
.0002-mfd. (capacity not very critical)
.This is
operated in the usual manner after finding
the best position for the reaction coil.
Movement of the aerial coil serves to vary
the degree of aerial coupling and therefore
the degree of selectivity. It also has an
effect on reaction coupling, and when set
to its optimum position for any particular
waveband, both selectivity and sensitivity
will be at maximum, and smooth control
of reaction should be possible. Should
there be a ‘‘dead-spot” in the tuning
range—that is, a part of the condenser
scale over which osecillation cannot be
obtained—a small movement of the aerial

" coil should remove it.

Rewinding Two-pin Coils
With regard to thesize of the coils, it wilt

" generally be found that the reaction coil

should be slightly larger than the grid coil,
and - the aerial coil about two-thirds the
size of the grid coil. It is probable that the
only coils available will be for the medium-
wave range (numbers bet veen: 35 and 75)
or long-wave range (160 to 250). In that
case, the windings caa be stripped and new
windings put on. Assuming that the coil

- former has a diameter of about 2in., the

approximately correct numbers of turns for
the 20, 31 and 49-metre bands, using the
.00016-mfd. tuning condenser shown, wilf
be 8, 12 and 16. The wire should be about
22 gauge for the smallest coil, but may be
as fine as 26 gauge for the largest of those
mentioned and still finer for gny larger coils.
The aim should be to accommodate the
required number of turns side by side.
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When a fair number of coils is available
they can all be rewound to form a complete
set tuning from, say, 19 to 80 metres. All
can be used in any of the coil holders, bear-
ing in mind the general rules with regard to
relative sizes that we mentioned above.

Use for a Neutralising Condenser
Another component which many wiil find
in the junk box—especially those whose
wireless days go back to the ’20s—is a
neutralising condenser. This was used
originally for neutralising the internal
electrode capacity of valves used for H.F.
amplification, before the time of the S.G.
and V.M. The maximum -capacity is
generally in the region of 15 mmid., which
is ideal in series with the aerial lead to a
short-wave receiver working on wavelengths
below about 20 metres. These condensers

are of the variable type, and the capacity
can generally be varied very gradually from
minimum to maximum due to the mounting
‘ vane,”’ generally an alumi-

¢

of the moving

1305 m/a

nium tube on a threaded spindle; this
tube is moved into and out of a larger tube
which forms the fixed ** vane,”

Renovating Valves

Here is a hint which we give with a good
deal of reserve, because it does not always
work. Very often an old triode valve of the
dull-emitter type (not the bright emitters
which many readers have almost forgotten,
and many others probably never seen) can
be given a new lease of life by subjecting it
to the brutal treatment of connecting an
H.T. battery across its filament. Actually,
a start should be made by tapping off about
24 volts from the H.T. battery, connecting
one lead to one of the filament pins and very
quickly “ flicking >’ the other against the
second filament pin. With the old type of
dull emitter this often has the cffect of
producing a new electron-emitting coating
on the surface of the filament. This is be-
cause the older D.E. valves had filaments
coated with a so-called rare earth; alter

Fig. 5.—~The secondary
of an old LF. trans-
former with burnt out
primary makes a good

L

25meg n

AAAAANA
VWWWW\

L.F. choke for use in the
defector anode circuit.
The primary winding—
shown in broken line—is

8- not used.
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continued use of the valve, and if the fila-
ment did not burn out in the meantime, this
coating was shed off, leaving the valve in a
practically useless condition, although the
filament would still glow. Remember that
the treatment described is applicable only
to old-type valves, and also that it will often
have the effect of burning out the filament
instead of improving its emitting qualities.
Remember also that these old valves were
far from efficient as compared with modern
standards and cannot be made to perform
as well as those we buy to-day.

A Use for a Damaged Transformer
Burnt-out L.F. transformers can often
be used satisfactorily as L.F. chokes in the
anode circuit of the detector valve. It is
always the primary which burns out, and
the secondary is generally quite sound. 1t
is this winding, therefore, that is used by
connecting it as shown in Fig. 5. The choke,
it will be noted, takes the place of the
anode registance in an R.C.C. stage, and is
in some respects better than a resistance
because it does not cut down the H.T.
voltage to such a marked extent.

While referring to the detector anode
circuit it might be mentioned that a large
two-pin plug-in coil (size 500 upward) can
be used as a good H.F. choke in a medium-
wave receiver, One of 1,000 upward is
suitable in a medium- and long-wave set,
and a 75 or 100 can be used efficiently in a
short-wave receiver down to about 50
metres; helow that wavelength a still
smaller coil is suitable. It should not be
placed close to the aerial coil, to which it
should be at right angles.

ITEMS OF

A Tieklish Repair Job
JOB for which there are few competi-
tors, if any, was performed recently
by James Baysore, Mason, Ohio, ¢ cloud
specialist ”’ for station WLW, Cincinnati,
U.S.A. Clinging to a perch on top of
Carew Tower, 644 feet high, he repaired a
short-wave aerial which had torn loose in
the high wind.

He ascended the pole, which rises above
the observation platform of the skyscraper,
48 stories above the street, by means of
metal steps clamped to the flag mast.
The aerial, consisting of a network of
copper wires, picks up broadcasts from
WLW’s mobile unit. The short-wave
impulses are caught by the aerial, trans-
ferred over a ground wire to WLW’s master
control room five miles away, then relayed
to the transmitter and tower at Mason,
Ohio, 20 miles north of Cincinnati.

Repairs were necessary on the aerial
after it had been loosened by wind. Also
on the flag pole is the Crosley Corporation’s
-television aerial. Baysore handles all of
-WLW’s ‘““high altitude” work both in
Cincinnati and Mason. For his flag-pole
job he was dressed like an Arctic explorer,
with four layers of clothing wrapped around
him. The hardest job, he says, is to keep
his face warm. His safety depends on a
life-belt, and a safety catch on each step
of the pole. :

Listening Posts

NEW feature inspired by the in-
consistencies of German propaganda
broadcasts has been introduced by the
B.B.C. in its overseas transmissions.
At 5 a.m, B.S.T. in the North-American
transmission, each night of the week
cxcept Friday and Saturday, a résumé will

INTEREST

be presented of the statements made in the
previous twenty-four hours on the German
short-wave stations; these will be com-
pared with what was said on Germany’s
medium wavelengths, and the notable
differences between the stories told to the
home audience and to the world at large
will be demonstrated. The feature will
also reveal the striking disparities between
the different short-wave transmissions ;

g, 5

one version is prepared for the Unitcd
States, another for Latin America and yet
another for the Near East. These varying
accounts of the German point of view will
be translated and broadcast by the B.B.C.
without comment.

The feature, under the title * Listening
Post,”’” incidentally demonstrates to the
world one result of the work of the B.B.C.’s
monitoring service which, throughout the
twenty-four hours, listens to, and when
necessary, makes recordings of, the trans-
missions from enemy stations.

The training of wireless operators for the R.A.F. still proceeds apace, and in the illustration
wireless operalors are seen lecving an aeroplane after -a practice flight.
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- The Coils and IF. Transformers Required for Superhet

Receivers :
Superhet Circuits

AST month I referred to the principal
types of tuning coil used in the aerial
and inter-valve circuits of *‘ straight >’

receivers, pointing out the chief advantages
of the different coil arrangements. To some
degree, all of the points raised in that
article are applicable to the initial stages

- of a superhet., especially when it incor-

porates one or two stages of H.F. am-

 plification—prior to the frequency-changer.

The differences occur in respect of the
oscillator and intermediate-frequency am-

" plifier stages, since the requirements here

are entirely different from those relating to
tuning circuits which have to cover the
ranges of signal frequencies.

Tuning the Oscillator

In the first place we can consider the
oscillator-tuning circuit. As most readers
are aware, this must always be tuned to a
frequency higher than that of the signal
by an amount equal to the I.F. Thus, if
the aerial and other tuning circuits preced-
ing the frequency-changer were tuned to

7
50-100,000A *

lFOO/mM.

All-wave Working with “Straight” and

By FRANK PRESTON

constructor and not necessarily to the
student. But the explanation will help the
constructor to appreciate the importance
of choosing the oscillator coil. not only to
suit the L.F. transformers to be used, but
also to suit the gang tuning condenser.
It would. for example, be futile to obtain a
110 ke/s oscillator coil to match the other
tuners if the superhet.-type gang condenser
were designed for a 465 ke/'s oscillator coil.
Similarly, if both coil and condenser were
correct for 110 ke’s they could not be used
in conjunction with 465 ke/s LF. trans-
formers. The practical importance of this
comes into prominence when buying
components from dismantled commercial
receivers ; when this is done, care should
be taken to obtain the full set of tuning
components from the same receiver. Tt is,
of course, far better to buy proper com-
ponents designed and made for constructor
use, but this is not always casy at the
present time when component factories are

busily engaged in fulfilling Service
contracts.

HT + Fig. 1 (lefty.—The

usual connections for

. 50-/100,000n an oscillator coil

used with a penta-
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Section of Gang Condenser

1,000 ke/s the oscillator should be tuned
to 1,465 ke/s, assuming the generally-
used L.F. of 465 kc/s. Because of this, the
oscillator tuning cireuit is different in two
respects from any signal-frequency circuit ;
the tuned winding of the coil has fewer

- ‘turns, and the section of the gang condenser

used with the tuner has a lower maximum
capacity than have the other condenser
gsections. Additionally, the vanes of the
condenser section used for oscillator tuning
are differently shaped from the others—in
the majority of cases—in order that the
resonant frequency of the oscillator circuit
may change in such a manner that it shall
always differ from that of the input tuning
circuits by the same amount. This is a
point which is often misunderstood, so it
may be worth while to go into it a little
more fully.

If the receiver is to cover a wavelength
range of 200 to 600 metyes, the signal-
frequency tuning circuits must cover the
frequency range of 1,500 to 500 kefs,
whilst the oscillator must tune from. 1,965
to 965 ke/s. It will be seen that whilst the
frequency of the S.F. circuits is varied in
the ratio of three to one, the ratio of the
oscillator circuit is varied only in the ratio
of approximately two to one.

Choice of Oscillator Coil

The above explanation is rather by the
way, becanse this series of articles is
intended primarily to be of interest to the

I
'3 Section ot Gang Condenser HT -

switching is omitted
for clarity.

Another point which should be borne in
mind in the same respect is that certain
oscillator coils are designed for use with
standard (not superhet.-type) gang con-
densers. These coils generally have built-in
fixed padding condensers wired in series
with the tuned windings and, therefore,
with the condenser section used with the
coil. The fixed series condensers have the
effect of reducing the effective capacity of
the tuning-condenser section and of ensur-
ing that the rate of change of frequency is
correct. It is still of the utmost importance,
however, that the coils are used in con-
junction with the appropriate T.F. trans-
formers.

HIT+
25000
WA

LN

Fig. 4—A variable-selectivity 1.F. transformer
of the lype having a lertiary winding.
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Fig. 1 wave-change

Fig. 3.—An LF. transformer (in full lines with
modified connections shown by broken and (hain
lines.

Oscillator Connections’

The usual method of connecting the
oscillator coil (which consists of a tuning
and reaction winding) is as shown in Fig. 1,
where it will be seen that the tuned winding
is in the grid circuit of the oscillator, the
untuned or reaction winding being in series
between the oscillator anode and H. T, 4-—,
generally with a decoupling and voltage-
dropping resistor in circuit. A pentagrid
valve is shown, but the same general
arrangement would be followed when using
an octode or a triode-pentode. When
using a triode-hexode, however, it is found"
better to use slightly modified connections,
as shown in Fig. 2. Here it will be noticed
that H.T. is supplied to the oscillator anode
through a parallel-feed circuit, the reaction
winding being isolated electrically by means
of a fixed condenser, which also serves as a
decoupling condenser along with the
decoupling resistor. Another modification
which is sometimes found desirable, con-
sists of including the tuned winding in the
oscillator anode circuit, with the-reaction
winding in the grid circuit. This is often
found to be better than using the con-
nections shown in Fig. 2, and in the case
of a semi-experimental receiver it is well
worth while to try the effect of reversing
the positions of the windings shown in
Fig. 2.

Resistor Values

In both Fig. 1 and Fig. 2 the oscillator-
anode decoupling resistors are given a
value between 50,000 and 100,000 chme.
These are average, but the optimum value
is, naturally, dependent upon the voltage
of the H.T. supply and the particular
frequency-changer in use, and it is theretore
best to work to the figures supplied by the
valve makers, using the simple resistor-
calculation formule given in a previous
article of this series. The value of the
grid leak also varies in some measure
according to the particular valve employed,
although in many instances it is found that
results are not affected by altering the
value outside the range of 50,000 to 250,000
ohms. Valve makers generally give some
guidance on this point in the instructions
provided with the valve.

The LF. Coils

Having settled the main questions con-
cerning the oscillator, we can turn to the
L.F. stages. As we have seen, the LF.
transformers must be chosen to match
the intermediate frequency provided by
the oscillator. Knowing that, however,
we have a wide field from which to choose
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our transformers. In most cases they may
be of the simplest possible type, consisting
of two plain windings, placed adjacent to
each dther and each semi-tuned by means
of a built-in pre-set condenser. The connec-
tions are shown in full lines in Fig. 3.

When additional selectivity is required
there are two main methods of securing it :
by moving the primary and secondary
windings of one or all of the transformers
so that they are further apart ; by using a
centre-tapped secondary, as shown by a
broken line in Fig. 3. The former method
is convenient when the windings are on
separate spools carried on a central pillar
and when the screening can is removable,
but it is not always a practical proposition.
On the other hand, by using the centre-
tapping there is sometimes a greater loss
of efficiency. This loss may be offset by
the reduced damping on the secondary,
however, especially when using a double-
diode second detector. It would then
probably be most satisfactory to make
connection to the end of the secondary
of all transformers except that imme-
diately preceding the second detector.

It should be mentioned in passing that
if the windings are moved apart it will
probably be necessary to re-set the trim-
ming condensers after each experimental
movement.

Increasing the Band-width

In some instances it might be found
that tuning is too sharp, with the result
that quality suffers.” The windings of one
of the transformers (probably the first)
may then be placed a little closer together.
A simple alternative method, which is not
to be strohgly recommended, is to connect
a fixed resistor in parallel with the primary
winding of the first LF. transformer.
This resistor is also useful when difficulty
is experienced in keeping the receiver com-
pletely stable, but again the method is not
recommended except in extreme cases,
since it must cause a certain loss of effi-
ciency. The parallel-resistor method is
more often used in conjunction with a
switch, as shown in Fig: 3, so that it can
be brought into circuit on long waves
(when the instability is generally most
troublesome, if it occurs at all) and switched
out on medium waves. The on-off switch
can be mounted so that it is ganged with
the ordinary wave-change switch.

Variable-selectivity LF.’s

In nearly every case it is better to have
a form of variable selectivity than.4o make
the tuning extremely sharp or unduly flat.
There are various types of variable-
selectivity transformer on the market,
in the simplest of which one of the windings
is mounted on a rotor so that it can be
turned in respect of the other to give
variable coupling. Another arrangement
which is convenient, and which can be
applied to ordinary transformers, is to
connect a variable or pre-set condenser
between the high-potential fgrid and
anode) ends of the windings ; this is indi-
cated by means of chain lines in Fig. 3.
Coupling is increased by increasing the
capacity of the cqndenser, so it is desirable
in the first place to set the windings fairly
well apart This is especially important
if the pre-set condenser used has a com-
paratively high minimum capacity. It is
often better, however, to use a variable
condenser—one of the solid-dielectric type
is convenient—of one-half the capacity
indicated in Fig. 3.«

Another excellent method of obtaining
variable selectivity is by using an LF.
transformer with an extra tertiary or
damping winding, as shown in Fig. 4.

The winding is generally placed between
the other two and is connected ounly to a
variable resistor. As the valuc of the
resistor is reduced the damping effect of
the “ floating ” winding is increased, and
vice-versa. The wvalue of the variable
resistor shown is not necessarily that
which is most suitable in all cases, and the
recommendation of the component manu-
facturer should be, followed.

When variable selectivity is emploved

Y
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Fig. 5.—The customary arrang t of separale

coils in an all-wave tuner. The two rolary

switches shown would be ganged together, and also

ganged with similar switches for other tuners in
the receiver.
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it is generally sufficient to have it applied
to the first LF. transformer only. If the
other transformers are set to give a band-
width rather wider than that required for
good quality, it should be possible to
combine quality with selectivity in a
satisfactory manner.

All-wave Tuning

Mention has not been made of all-wave
tuning so far, but this does not call for very
much attention here. since the arrange-
ment of windings will be similar to the
arrangements already discussed. The most
usual method, and ncarly always the best,
is to have what amounts to a set of coils,
cach complete in itself, although all are
mounted in one unit, and a rotary switching
svstem for bringing into circuit whichever
is required for the waveband to be covered.
Thus, we have th¢ connections shown in
Fig. 5, where an acrial tuner is indicated.
Preciselv the same arrangement would
hold good for inter-valve coils and for
oscillator coils, and the various rotary
switches employved would be ganged to-
gether by mounting them on a common
spindle. This is the method adopted by
manufacturcrs of all-range tuners and all-
range coil assemblies, and it is far more
effective than the older-fashioned method
of using a single coil suitably tapped.

Review of Broadcasting in 1940

N reviewing broadcasting during the year
1940 the tremendous part it is playing
in the country’s war effort inevitably

overshadows all the other activities of the
B.B.C. And yet, despite war-time diffi-
culties, the B.B.C. has continued to provide
manifold services for an audience which
listens more attentively than it did in
peace-time and which has grown consider-
ably despite war-time difficulties of
reception. But, naturally, it is in foreign
broadcasting that the biggest strides have
been made, and to-day listeners in every
Continent tunein to ¢ The Voice of Britain”
asit reaches theminan ever-growing variety
of tongues.

Day and Night Transmissions

In 1940 the B.B.C.'s Home and Over-
seas services involved ceaseless trans-
missions day and night throughout the
twenty-four hours. Before the end of the
year the B.B.C. was broadcasting in thirty-
two languages—seventy-five separate news
bulletins (a gquarter of a million words) were
being radiated every day, apart from the
many other programmes devised purely for
listeners overseas. News editors and
programme builders with special knowledge
of foreign countries, and linguists of thirty
different nationalities, were numbered in
the B.B.C.’s war-time staff.

Summed up, the year 1940 represents an
accumulation of broadcasting resources in
terms of personnel and equipment that is
still growing and is not even yet within
sight of its peak.

Democracy demands that the British
people should be taken into the confidence
of their leaders, and by the time Mr.
Churchill became Prime Minister listeners
had already learned to look to him for his
realistic statements on the war and the
problems with which the nation is con-
fronted. He gave ten broadcasts during
the year—six as the nation’s Prime Minister,
which were relayed to the world. Lord
Halifax, Mr. Attlee, Mr. Erncst Bevin, Mr.
Herbert Morrison, and other members

of the Cabinet also broadcast during
1940 : while Mr. Duff Cooper, Minister
of Information, spoke on a number of
occasions. Lord Woolton, Minister of Food,
has also become a well-known microphone
personality.

Crisis in France

During the crisis in France in June,
broadcasting became an essential means of
communication from this country to the
Polish and Czech armics fighting in France.
The facilities of the B.B.C.'s European
broadcasts were at once made available to
the Polish Commander-in-Chief and to the
Czech military administrations in London.
Messages were transmitted instructing
Polish and Czech soldiers to keep in touch
with the British Command. General
Sikorski himself spoke in the Polish and
French services on June 19th. Czech pilots
in France were told to fly their machines tc
Britain, and those in North Africa werce
advised to report to the nearest Britisl
post. Broadcasts of similar importance in
the conduct of the war were made from
time to time for the purpose of communi-
cating with Allied merchant ships on the
high seas. How many sea captains steered
their ships to British ports as a result of
messages broadcast by the B.B.C. may
never be known, but the high percentage of
the merchant fleets of enemy-occupied
countries now serving in the Allied cause is
proof of the value of these broadcasts.

At the request of the Polish Ambassador,
the B.B.C. introduced a series of broadcast
messages during the invasion of Poland by
which refugees were able to convey news
of their safety and whereabouts to friends
and relatives.

The North American service was also one
of the year’s big developments and there
are now daily transmissions of six hours,
including news bulletins, variety and featuic
programmes and the ‘° Britain Speaks™
series by such well-known broadcasters as
Vernon Bartlett, J. B. Priestley and Leslie
Howard.
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The King’s Broadcasts

The King broadcast on two occasions
during the year. On Empire Day, at a time
when the fate of the B.E.F. in France and
Belgium was still in doubt, he spoke grave
words of encouragement to the people in
the British Commonwealth. The institution
of the ‘“ George Cross’’ and the ‘ George
Medal” was the occasion of the King's
second broadcast on September 23rd. In
the course of it the sirens were heard
sounding the * raiders passed.”

The Queen broadcast on April 13th, on
the occasion of the eighty-fifth anniversary
of the founding of the Y.W.C.A, On
June 14th, the day that Paris fell, Her
Majesty broadcast in French to the women
of France, conveying the sympathy and

March, 1941

admiration of the women of this country.
The most memorable day in the year’s
broadecasts to children was on Sunday,

"Qctober 13th, when Princess Elizabeth

broadcast a message in the Children’s Hour
to the children of the Empire. Princess
Margaret, who was standing at her sister’s
side, also made her maiden speech over

the air by bidding their listeners ** Good-

night.”

Programme for the Forces

One of the B.B.C.’s earliest war-time
innovations was a special programme for the
Forces, and during the winter of 1939-40
it was the greatest boon to our men on the
Western Front. Since the Battle for Britain
began, its popularity is perhaps even

more epnhanced, and it is so much the
Services own programme that they them-
gelves often provide much of the material.

With all the rapid expansion in these other
directions, there has been no diminution
in the quality of Home Service programmes.
Listeners have been kept informed of the
march of events by experts who give the
background to the news and explain
the significance of moves in the domestic,
the diplomatic and the military spheres. For
instance, the Sunday-night postcripts by
J. B. Priestley and the War Commentaries
by Air-Marshal Sir Philip Joubert became
outstanding events.

This brief outline gives some idea of how
the B.B.C. did ** go to it "’ in 1940—a year
of abnormal and strenuous activities.

COMPETITION

RESULT

“How the War has Affected my Radio Hobby

PACE prevents us from publishing all
the winning essays in complete form,
so we are giving below extracts of

thnse whose writers have already been
awarded book prizes.

G. N. Green, of Ruislip, describes how
during his work of national importance,
radio helps him to secure a welcome break.
Hesays: ‘ Asan A.R.P. worker, I find very
little time for the practical side of wireless,
but T am able to devote morc time to the
reading and studying of technical matters.
When my duties at my A.R.P. post allow,
1 read Practicar, WIReLEss and I am
pleased to note that my colleagues are also
becoming more and more interested in
wireless since they have had the oppor-
tunity of reading my copy of PracTicAL
WIRELESS.

* For my part, I am very interested in
short-waves and I intend to try out a
number of cirvcuits, selected from back
numbers of Practica. WIRELESS, when
we have won this war. I have read about
and enjoyved making scores of sets from the
time when your journal first appeared.
I have been interested in wireless since the
age of eighteen years, and I am now forty-
one years. Am I tired of it ? Indeed not;
in fact, I am more interested and am look-
ing forward to the days of peace when I
shall be able to return to my wireless den
again and carr,\; on ;vith t;he good work.”

A Scottish reader, Arthur McCaig, of
Drymen, uses a theme which applies, we
imagine, to many constructors. -

“War has had a curious effect on my
radio hobby, as it was about the time when
the last one ended that a friend and I
built a set which brought us nothing more
than Morse and a lot of tronble. However,
we were keen, so at a later date we built
a set which brought in 2L0, and Rugby.
Like many other enthusiasts, my interest
waned with the passage of time, chiefly
on account of the mystery with which radio
was surrounded by early journals. The
advent of PRACTICAL WIRELESS renewed
my zeal and, by a combination of circum-
stances, my hobby again occupies much of
my time and thought. Recently, we had
electricity installed in the home, so straight
away I built an A.C. trickle-charger from a
design in Practicar WireLess of March,
1936. With an eliminator already at hand,
I now have the nearest thing to the all-
mains which is to be :ny fl}.ture set.”’

*

An entry from a reader in the R.A.F,,
A. F. Light (L.A.C.), N. Wales, describes
the thrill he is anticipating. He explains:
“In an old copy of PracTicaL WIRELEsSS I
came across a suggested circuit using a pair

of Lissen four-range coils. Theideaappealed
to me as being sound, and I assembled,
rather roughly I must admit, the circuit
just to sec if my estimation was correct.
Well, the results obtained—on all four wave-
bands—surprised both myself and my
friends, and the only fault I had to find was
connected with the type of slow-motion
dial I used. I managed, however, to obtain
a pair of G.E.C. slow-motion variable con-
densers and get about assembling and wiring
the sct as my main receiver. War broke
out. I was robbed of the thrill of testing
my new set, but I now picture it already
waiting for me to put it through ifs paces
when my leave comes. T have fancied several
circuits which you have published, and 1
am keeping them together, with all the
notes and information you have given,
ready for use at a later date, but if the set,
I have gives me the results I expect, 1
wonder whether I shall leave it alone or
shall T sec and build something which
you might have or will publish that will
offer even greater appeal to me.”

* * *

H. T. Betteridge, now serving with the
R.A., strikes a most interesting note. *‘ The
war has given me radio as 4 hobby. Since
as a schoolboy 1 played with crystal
sets my career and outdoor interests have
prevented radio from attracting my atten-
tion. The war placed me in a wireless branch
of the services and from Ohm’s Law I have
progressed to quite advanced technical
literature. Now, from being part of my
duty, it has become tke absorbing interest
of my spare time. I have joined the
R.S.G.B.,, and am a regular reader of
Practica. WIRELESS, which whets my
appetite for the practical side of the sub-
ject. But up to the present my interest
has, perforce, been theoretical; lack of
facilities for construction have so far
prevented me from building the short-wave
portable equipment on which I have set
my heart.

‘“ After the war I hope to be able to build
myself a set that will give me world-wide
reception on all wavelengths from 10 to

600 metres.”
#* * »

“The Birth of a Business ”” would be a
zood sub-title for the entry received from
Lawrence McGee, of Bristol.

‘“ When war commenced, I was a relay
station operator, but later 1 obtained a
position as a radio service engincer. Un-
fortunately, the firm had to close down owing
to the shortage of trained men. My friend
and I were devoting our spare time to
experimental work and, occasionally, to a

cortain amount of radio servicing, but as.

time went on we found that we had more
work than we could cope with. The in-
crease demanded more space and better
facilities, so we decided to rent a roomy
workshop which we happened to know was
vacant. We carried out all the work,
black-out fittings, construction of benches
and shelves, etc., ourselves, and recently
we have been able to add a writing-desk and
lino for the floor. After the war, we have
decided to build a transmitter in our work-
shop, and to construct a receiver-amplifier
of the rack type which we have designed.”
* * *

Another reader in the R.A.F. explains
how the training he has received since
being in uniform has opened up fresh
ground for him ; his name is W. E. Austin,
Brightlingsea.

‘“ Before the war I was an ardent short-
wave cnthusiast, spending most of my
leisure hours experimenting and listening.
Now that we are at war, those pleasures
have been denied me, to some extent.

“I am now nearing the completion of
my course, which I have found extremely
interesting and instructive. Before I joined
up, my listening was restricted to radio
telephony, as I had no knowledge of Morse.
But now that I am able to operate with
Morse I realise how much I have missed in
the past. After the war, I am hoping to
obtain a transmitting licence and join the
grand band of British ‘hams’ in their
experiments. With the help of PracTican
WIiRELESS, I hope to design and build my
own apparatus, such as transmitters,
receivers and the other gear necessary for
an amateur station.”

* * *

G. R. Neville, of Greenwich, looks ahead,
and seeks respite and enjoyment in antici-
pation of what the future holds for the radic
enthusiasts,

‘“ My radio activities have been somewhat
curtailed by the war, but I still follow with
keen interest, through the medium of
Pracricar, WIRELESS, a hobby that has
been mine since the days of crystal and
reflex circuits. The monthly appearance of
Pracrica,. WIRELESS is certainly well
worth waiting for ; arealachievement when
one appreciates the difficulties of produc-
tion. Until quite recently, I have been
carrying out some very interesting experi-
mental work connected with L.F. ampli-
fiers for record reproductien. An occasional
spot of DX listening on the short-waves
is, I find, a very good tonic.

** What" shall T build after the war?
Shall we find any big developments, when
once again we are able to spare more time
for our radio activities ? Also, what will
the manufacturers offer us? What an
opportunity there should be for manu-
facturers to change over from war work
to that of producing good components
for constructors,”
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ON YOU%‘W

The B.B.C. Accent

AT a welter, what 'a miasma of

correspondence has ‘descended on
me over my comments on the B.B.C.
accent. Playful letters, satirical letters,
letters interlarded with sophistry, letters
containing the rapier thrust of acrimony,
letters agreeing with me, letters pointing the
minatory finger, threatening letters and,
of course, the inevitable batch of anony-
mous letters, which have found one of the
two places reserved for anonymous letters
—mwsually the wastepaper basket !

But Iseethat I am not alone in criticising,
however mildly, the B.B.C. for daring to
take upon itself the réle of national lexico-
grapher and flaunting such authorities as
the Oxford dictionary. Here is one gem
from the Daily Mail:  The B.B.C. are
certainly carrying on a wonderful job;
the pronunciation of the announcers is
perfect.”” I presume here that the critic
is referring to accent rather than to pro-
nunciation. However, this quotation is
from a letter sent by a lady.

A fair young lady at Cleadon recides.

After hearing them speak the lady decides

Thatit's just perfeet Eoglish the way they announce,

Qulto free from all swank or wngwo-.tmn of bounce.

Having p\lb]lbly stated she thinks them just fine,

Perhaps she’ 4 hoping they’}l call round and sec “her

some time !

This is a comment by Torch. However,
interwoven with the question of B.B.C.
accent is that of the Northern accent, which
I gently jibed last month, and Torch
further comments thus:

‘What ails thee, Thermion, owd bird ?

Ag tha duzzent like Lankyshire foak,

Nor Yorkshire, noather, it seems,

An’t way as eaur English is spoke,

We'n allus thought well o’ thee,
Us radio fans in’t North,
An’ we buy thi yellow-b: backed un,
Cos we know it’s good money's wortiv

So theau shouldn't torn ageanst us
Cos we dorned speak same as thee :

We're beaund to tell thi summat,
An’ we hoap as tha’ll agree.

We Lnow as there’s gradely foak in’t North,
Ay, an’ manny a lot in’t South |

But tha canna judge oather on ’em
By t’speech as cooms eaut o’ their mouth,

It's their decds as counts, an’ they’re Britons aw.
An’ together they stand in’t breach,

An’ they won't ferget as they're brothers
1n spite o’ thmr dlﬂcrent <peech

Well, we dunnot bc.’xr thee no maiice, owd lad,
Or we’d tell thee so to thi faace:

An’ we still think eaur Thermion’s a gradely chap.
If eaur, dialect’s a bit caut o plaace!

A Critic from Dorking

HAVE received a number of postcards

from W. R. C., of Dorking, who always
omits to include his address. This eritic
sends suggestions for articles he would
like to see in this journal. Had he included
his address I should have been able to
indicate to him that all of hix sugeestions
have formed the subject of articles in
previous issues. One of his suggestions was
that we should tell him how to make a
series aerial condenser!

The Purchase Tax and Repairs
IS Majesty’s Customs and Excise
Department have removed the
wrinkles from the brows of many dealers on
the question of Purchage Tax and repair
work., Manufacturc of wireless apparatus

By Thermion

is defined as making goods or performing
any process in the course of making goods.
1t does not cover repairing or reconditioning
an article, provided that the operations
performed are not so extensive as to involve
the making of what is virtually a fresh
article. Therefore, liability to register as a
manufacturer does not arise from recon-
ditioning and repair work. Liability to
register as a wholesaler may occur it the
reconditioned or repaired goods, being the
property of the repairers, are intended for
resale to retailers, but not if intended for
resale to consumers. Sales by registered
persons are not exempt from tax on the
ground that the goods are second-hand or
reconditioned, but no tax is chargeable on
sales of such goods where transactions are
between retailers and their customers, and
the same applies if a registered firm is deal-
ing with the goods in its eapacity as a
retailer.

A.G.M. of the R.M.A,

T the annual general meeting of the
R.M.A,, the following firms were
elected to the council : Messrs. Belling and
Lee, Plessey, Bulgin, Westinghouse, Bush
%(izsor, G.12.C., Marconi, Murphy. Pye,
ra.

That Intransitive Vetb

HAVE received an interesting letter from
G. W. 8., of Ickenham, and thx'a is what
he says:
“Since the ineeption of PRACTICAL WIRELESS,
I have seldom, if ever, failed to gain much pleasure
in the perusal of ‘On Your Wavelength,” and in
reflecting on the forceful personality so well expressed
in thosc gems of satire which sparkle among the more
general items of topical interest for the radio fan.
“My Deccmber issue of PRACTICAL WIRELESR
reached me. unfortunately, rather late, the delay
being doubtless due to the exigencies of the transport
system in the Christmas rush.  Picture my delight on
turning to page seventy-nine to read, in paragraph
one, another of those satirical cameo eriticisms of the

Our Roll of aDevit

Our Beaders on Active Service—Twelfth List.

E. Thomas (Pte.),

Chepstow.
A. Warper (Signalman),

Home Forces.
J. N. Harris (Driver, R.A. S. C.),
Home Force:.
J. C. Holland (Sub.Lt.,R.N.),
Clo G.P.O.

R. M. Nielson (Sgt.),
Shetlands,
F. G. Stanley (Ple ),
— Doughty (Armourer L/Cpl., R. %ho .C.),

eshire.
G. R. Hughes (Sgt. R.A.M.C)),
Leominster.

B.B.C.—this time with our old friend *Fhermion’
in a new role—that of ‘grammatic’ critic to the
announcing fraternity. A fair damsel, it is, who wilts
under his w1thermc, fire, and I am here‘q in wrltmg, to
temper justice with mercy for the vietim.

“ Now, 1 wholeheartedly agree, Thermion, that the
unigque pmxtlon of the B.B.C. annonncers necessitates
that their grammar should, at all times, be exemplary.
But I am going to submit that, though the e‘(amplo
instanced in this particular mdlctment viz.: ‘T will
play you “So and So”’ is mcorrect when judged
by rigid grammatical standards, it conforms Aith
conventional expressions of the type:

“1 will pay vou two shillings

or I will send you PRACTICAL WIRELESS

or I will buy you a fur coat.

““As a parallel to your introductory comments it
may be argued : One does not pay you, nor does onc
send you. nmther does one buy you. Construed accord-
ing to strict laws of grammar, the foregoing should,
of course, read, respectively :

“ 1 will pay to you the sum of two shillings,

1 will send to you the publication PRACTICAY
WIRELESS,
I will buy for you a fur coat.

«“ Moreover, Thermion, I cannot agree that the
verh ‘ to play,” even though used in the spccnﬁed sensc,
is intransitive.

“My own conclusion on the incident is that the
good lady in question allowed herself to lapse into
loose or conventional grammar, which, I hope you
will agree. is not guif the same as commntmg a
grammatlcul crror. So much for B.B.C. grammar.
May the day soon dawn when those evil things we fight
against are utterly and completely destroyed, and we
can look forward toan era full of promise of discoveries
and developments in our own particular branch of
seience. Then, also, we shall see our desires realised
in the fulfilment of your promise that PRACTICAL
WIRELESS will revert to weekly publication, with our
old friend, to whom I have the honour of addressing
this note, sporting his inimitable styte in *On Your
Wavelength.”*

Flying Without Wings

AGIC lanterns and darkened rooms

are used for the ground training of

R.A.F. bomber crews in the * Cubicle
Trainer.”

The screen is hung on one side of a large
room. On the opposite side stands a row
of half-a-dozen glass-fronted cubicles—
hence the name. Each cubicle contains a
pilot. a navigator, and a wireless operator.
Outside the cubicle sits the instructor, who
i3 in touch with the half-dozen crews by
wireless only. By sending them on a
“fight to, say, Milan, he gives them an
exercise in navigation. Every few minutes
a slide of an aerial photograph showing
landmarks over which they would pass if
in actual flight is thrown upon the screen.
They see the slide through the glass front
of their cubicles.

Before entering the cubicles the crews
are ‘‘ briefed,”’ just as bombing crews are
““ briefed *” at an operational station before
going on a real raid. They are given their
objective, and the instructor decides the
route which they are to follow. From the
moment of ‘‘taking off>’ the navigators
begin to plot their course on a chart.

Not all the pictures on the slides are easily
recognised, and the crews would soon be
“lost " if the wireless operator were not
there to pick up a bearing from the
“ground ’—that is, from the instructor
outside. Sometimes slides of towns or
landmarks which are just off the route are
deliberately shown. If the navigator
recognises them he will know from his maps
just how far he has been carried by wind
drift from his correet course. If he fails to
recognise them he will again need the
wireless operator to get a ““ fix"’ from the
“ground”” and to establish his position.
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The History of the
Radio Valve : 1900-1916

Dr. de Forest Reviews His Early Adventures During His
Development of the Vacuum Valve

HE evolution of the radic or
“audion’’ valve as it was known,
is a very interesting story, and one

that is not at all well known. Most radio
men assume that it was accomplished
through a fling of inspiration. But this
is not true. It came about through hard
work.

Just over forty years ago, I entered
into the development of wireless telegraphy,
and knowing at that time what Marconi
had been using,there were many unnecessary
complications. I didn’t have a clue, but
I went to the library in Chicago at night,
and finally came across an observation
which a German physicist had recorded,
and that gave me an idea of what could
be developed into a wireless detector.
I worked in my room at night and spent
my days in the Western Electric Telephone
laboratory. In my room was a little spark
coil with which I generated my electrio
waves. One night, when I made this coil
spark, I noticed the Jight of the Welsbach
gas burner on the wall dimmed very
. perceptibly. It occurred to me that the
electric waves were acting upon the
incandescent gases surrounding the gas
mantle.

Gas Detector

In 1903, I had a chance to get into
laboratory work and investigate the gas
detector, as I called it. I used the Bunsen
burner in these experiments, and proved
that heated gases were actually responsive
to electric waves.

By 1905 1 had advanced to the point
where I was using a carbon filament to
heat the attenuated gases in a glass tube.
In connection with this bulb, I used, as I
had always used in my gas-flame experi-
ments, a telephone receiver with an H.T.
battery connected between the plate and
the filamnent in the bulb. The device was
not a rectifier, but a genuine relay detector
whereby the electric waves produced
marked changes in the battery current
which was flowing through the tube.

The Third Electrode

Tn 1906 I removed the antenna connection
from the plate electrode and connected it
to a simple piece of tinfoil wrapped aroind
the cylindrical tube. This proved to be a
great improvement over my preceding
arrangement. I next placed this controlled
electrode within the tube in the form of
another plate on the opposite side of the
filament from the first plate. This third
electrode within the tube was a marked
improvement, and I decided that I could
still further improve the device if I worked
it between the filament and the anode
electrode.

At this time I had in mind a telephone
repeater, or relay, and took out a broad
patent on the three-electrode valve thus
used. In addition to the filament battery,
and the plate or ILT. battery, I used a
G.B. battery in series with the controlled
electrode. My patent was that 1 used
this battery to bias ‘‘negatively” the

controlled electrode, but 1 did not elaim
this arrangement in my patent. As the
result of this omission on the part of my
patent attorney, Mr. Lowenstein later
secured a patent on the negative grid-bias
which for years was a controlling patent in
radio litigation. The negatively-charged
controlled electrode was of much more
value when audion was used as a telephone
relay, than as a wireless detector. From

Dr. Lee de Forest,

my earliest experiments I continued to
use a blocking condenser in a series within
the controlled electrode.

Although my first valves were low
vacuum, they were nevertheless quite
gaseous, and permitted me to use only
22 volts on the plate. Gradually I began
to cxhaust my valve to a higher vacuum,
so that 1 could apply higher potentials to
the plate, thereby increasing the power
which could be used.

In 1908 T chianged from the cylindrical
to the spherical type of tube. In 1907/8
I began to usc.two filaments in parallel.
One of these was a spare. The free end
of the filament was brought out of the
bulb, and when the first filament burned
out the sccond one could be used simply
by winding a spare wire around the base
of the bulb. In 1906 the name *‘ Audion*’
was applied to the device by my assistant,
Myr. Babceock.

“ Double Audions”

In 1909, in orvder to increase the con-
ductivity of the valve and to enable the
use of larger cnergy, we used two plates
and two grids, wusually connected in
parallel. We cailed these *“double
audions,” and sold them at a higher price
than those using the single plate and g¢rid.

In 1909 1 first used the grid-leak, for
when I began to get a really high vacuum
I found that the audion would block,
provided that a good condenser was used
in the grid connecction. To avoid this, I
used a high-resistance grid-leak. Our
panels were of hard rubber in those days,

" filament.
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and my first grid leak was simply a pencil
mark in the panel connecting the grid
and filament binding posts. With' this
device, the ** audion >’ became very popular
in 1909.

A Two-valve Amplifier

In 1911 I moved to San Francisco as
Research Engineer for the Federal Tele-
phone Company. In 1912 that Company
was establishing long-distance telephone
calls from San Francisco to Honolulu. They
used a buzzer and tickler system, but it
was not very sensitive. They could barely
read the messages from Honolulu, so they
asked me what I could do in the developing
of an amplifier. I again went to work on my
baby. From New York I got a supply of
‘“audions.” I now got the amplifier to
work without much difficulty, first singly,
and then two audions in cascade. The
greatest voltage I could use was 50 to 60
volts because the vacuum was not suffi-
ciently high at that time. So I took all of
the valves to San Francisco to a maker of
X-ray tubes. He re-tubulated them and
got a much higher vacuum. I could then
easily use 200 volts of H.T. battery. I
always used individual H.T. batteries, one
for each amplifier stage. As a result of
those experiments, I developed the cascade
amplifier into what later became an in-
valuable device. On one occasion, after
breaking my last but one goed ‘¢ audion,”
I tried to make one audion do the work of
two, feeding the output energy back into
the grid circuit. This set up a terrific howl
in my headphones. That was the first feed-
back circuit in radio history. At that time,
instead of using the transformer, I tried the
auto-transformer, or choke-coil, and found

- that I could couple the second audion with

the first in that manner.

Tungsten Filament '
In 1913 I got back to my own laborato:
in New York. One of the first improve-
ments thereafter was made by Dr. Hudson.
He experimented with the tungsten
filament, wrapped a fine tantalum wire
around the tungsten, and found it increased
emission ; called it the ‘““ Hudson X*
The ‘‘ hams?’ clamoured for
these audions. In the same year, in my
own laboratory, I began to develop the
feed-back circuit for use both as a receiver
and as a transmitter. I also began to make
these valves in my own plant, but I en-
countered plenty of trouble in mastering

this complex art in those early days.

Transmitter Valves

The next step was towards the type of
transmitter valves we see to-day. About
that time, in 1915, the Western Electric
Company adopted the same design for their
transmitter valves, The chief difference
was that they used oxide-coated filaments.
The Western Electric Company erected a
transmitter in connection with the first
Naval wireless station at Washington, and
were soon able to telephone the Eiffel
Tower, in Paris. From that point progress
in valve construction became a matter of
enginecering design, The entry of America
in ‘the World War increased the demand
for enormous quantities of these valves,
and during this time the General Electric
Company, as well as Westinghouse, began
to make them.

The history of the radio valve for the last
twenty-four years is too well known to hear
repetition.—Radio News.

Everyman’s Wireless Book

5/-, or by post 5/6 from George Newnes, Lid.,
Tower Housae, Southampton 8t., London, W.C.2,
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Modern Factory Production Methods—6

Factory Inspection Technique is Explained in This

T could well be imagined that the start
of full production would mean the end
to all the worries of the many engineers

who, as we have seen, have been so deeply
immersed in their work of getting the new
receiver on to the assembly line. This,
however, is not so, and the real troubles
only commence when the assembly line
has got into full swing. Any hitch that
slows down production at this critical
stage will entail a definite, and perhaps
serious, monetary loss on the production,
and as an insurance against these losses
factory managements will not hesitate to
maintain a large staff of experienced
inspectors.

Readers will realise the importance
attached to inspection by the many
vacancies which may be seen for experienced
inspectors in the ewployvment columns of
newspapers and journals, and at the
present time the factories and the Services
cannot obtain cnough qualified men for
their needs. It has been the writer's
endeavour throughout this series of articles
to impress upon the reader the reason
behind many of the rather misunderstood
features of modern factory production
methods.

Readers who aspire to senior jobs in large
factories, but whose horizon has been
bounded by the four walls of a small
service workshop will be completely * at
sea ”’ when applying for such situations,
unless they have an underlying knowledge
of factory procedure, cspecially inspecting.

To be an inspector who cannot only
criticise the material or article he is
examining, but who can also appreciate
why it is not up to the standard he demands,
a thorough insight into factory methods as
outlined in this series is essential. Tt is,
of course, no good demanding a standard
of such excellence that only hand-made
articles produced in single units at high
cost can satisfy the quality desired, when
the job has evidently been given over to
mhass production because of the factory's
ability to produce a large quantity of an
article in a short time at a low cost, and to
a fair standard.

Inspection Points

However, we have already dealt with this
question, and will proceed to investigate
the whole matter of inspection as it affects
the large factory. The importance of
inspection will be better appreciated from
the following list of inspection points in a
large manufacturing concern.

(1) At the goods inwards department an
inspection will take place of all component
parts or material being delivered to the
factory to see that they comply with the
specification laid down by the purchasing
department, who have, of course, prepared
their specification from the designer’s
instructions. In many cases the goods
inwards department will forward the
material and components to the various
stores allocated to receive them, and these
stores carry out the actual inspection.

(2) The assembly floor will inspect the
material they draw from the main stores
into their own smaller stores from which
the assembly line is fed.

(3) Any sub-assemblies, as described in
the fourth article in this series, made up
from parts drawn from the assembly floor
stores will be pagsed to the inspector before

they are handed on to the girls on the
actual assembly line for incorporation into
the receiver chassis.

(4) There will be wvarious stages of
inspection along the assembly line to cover
those operations or assemblies which
cannot be properly examined at the end
of the assembly line.

(5) The chassis will be inspected as it
comes from the assembly line for wiring
and mechanical faults so that the chassis
is a perfect working unit before it is handed
over to the operator who puts it into its
cabinet.

(6) The cabinet will be inspected before
it 1s accepted by the assembly floor.

(7) The complete receiver will be finally
inspected immediately prior to packing,
and after it has had its final performance
fest to see that there are no faults such as
knobs scraping on the front of the cabinet,
scratches on the woodwork, omission of
instruction lcaflets, ete.

Atticle. By "SERVICE"

condenser drives, soldered joints, etc., a
square for cabinet inspection, and so on.

Very small items, such as pick-up coils,
cannot be stamped in this way, and often
a spot of paint is used to indicate the
inspection stage, the colour being used to
identifv the operator concerned.

Final tests on a complete model imme-
diately before packing for transit are
generally recorded by the tester putting
his stamp on a label which is tied to the
receiver or inserted into the instruction
book. If any complaint is made when the
set is delivered the label should be sent back
to the factory to enable investigations to
be made.

Cross-checks :

Many readers of Pracricar. WIRELESS
who have in the past been service engi-
neers, working more or less on their own,
may find themselves in jobs in mass-produc-
tion factories where the above-mentioned

Checks and tests at all stages of production are essential-for a steady output.

equipment such as is being used by this engineer

Modern test
in the works of A. C. Cossor, Lid., speeds up

fault diagnosis.

Identification Methods

With all the above inspection stages to
be maintained at a high standard it will
be appreciated that an important item in
factory production is the identity of work
done, with the inspectors doing it. Every
component, chassis and complete receiver
that has been examined must bear a stamp
or label indicating that the unit has been
through the inspection stage, and that
so-and-so inspector pagsed it. The in-
dication may take the form of a rubber
stamp which leaves an impression on the
unit which may .be readily distinguished
at a later date. Often a circle with a
number inside is used, the number being
registered as referring to a partiuclar
operator. Various shapes of stamps may
be used to indicate different operations.
A circle may mean performance test, a
triangle the mechanical examination of

checks and cross-checks are in  operation.
They must not take these precautions in
the wrong spirit, and think that they are
being constantly spied upon; the system
is as much for their benefit as for the
factory authorities. It safeguards the
conscientious worker against the slacker,
so that instead of a whole group of opera-
tives being condemned as inefficient because
of the large percentage of rejects in their
production, the actual operatives responsible
can be identified and suitable action taken.

By “suitable action ”’ it does not always
mean the dismissal of the employee. It
may be found that it is impossible to carry
out an inspection as thoroughly as it would
be desirable. Certain parts of the com.
ponent or chassis may be inaccessible or
invisible to visual inspection while electrical
tests give an 0.K. result.

For example, an inspector may pass a
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chassis as being up to standard with
regard to sensitivity after trimming, and
put his stamp on the chassis after it has
passed through the test gear satisfactorily.
If, however, after a lapse of a day or two,
while the chassis is proceeding through
the stages of mechanical inspection, fitting
to the cabinet, and final check, it is found
to be down on general performance it is
no good suspecting the sensitivity inspector
of careless work before looking into other
things. It may be found upon investigation
that the type of trimmers used in the
receiver shift under the rather rough
treatment they go through on a factory
floor. Although correctly set by the
operators ganging the receiver apd passed
by the inspector, who may have handled
the chassis immediately afterwards, before
it received any rough treatment, the
trimmers may shift during subsequent
stages and so cause the receiver to be
rejected at the final test.

It will be seen, therefore, that a good
inspector must stick up for himeelf if
be feels confident that he can do the
inspection expected of him no matter
what may be the opinion of the designer
or production engineer on the subject.
That is why in a large factory the inspectors
are controlled entirely by a management
presided over by the chief inspector, to
whom they are responsible, and to no one
else. Although working on a production
fioor they do not come under the authority
of the men in charge of the production,
whose main object, naturally, is to deliver
from the floor as many receivers or compo-
nents as possible. If this were not so,
impartial criticism and investigations
would be difficult to maintain, and the
quality of the product would certainly
deteriorate.

Meeting of Inspectors

It is usual to hold a meeting of inspectors
periodically—say, once a week—where
complaints, suggestions, etc., can be talked
over. By means of the rubber stamp
impressions on the chassis or labels, any
complaints can be brought to the attention
of the inspector concerned, and he can
give his reasons as to how the fault com-
plained of slipped past him. As previously
stated, a good chairman-—generally the
chief inspector—of the meeting will always
maintain an open mind about the complaint
and will not assume carelessness on the
part of the inspector until he has heard
the latter’s explanation. It may be quite a
good one, revealing that the method of
inspection is faulty rather than its execu-
tion.

For example, an inspector of wiring
connections, joints, etc., may have been
unable to examine certain inaccessible
joints by pulling them with pliers and had
depended upon a visual inspection of the
connections so as not to hold up urgent
orders. Failure of some of the joints
having brought this to light, the chief
inspector would arrange to have these
particular joints inspected at some earlier
stage along the assembly line.

Another cause for failure of inspected
items may be due to ignorance or misunder-
standing on the part of the operative.
A case in point concerned the breakdown
of a small stand-off insulator made to a
new design.

A test gear was designed to apply
1,000 v. between the extremities of the
insulator, and a girl shown how to place
the component on two clips, press a button,
and to reject any that caused a red lamp
to light up. She was told that the test
took 15 seconds. After a short while
<he assembly line inspectors reported that
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some of these insulators were breaking
down, and upon investigation it was found
that the girl was being paid piece-rates,
and was therefore doing the test as quickly
as possible, taking only three or four
seconds per item. Her explanation was
that she thought the time of 15 seconds
mentioned to her meant an average worker’s
_time to do the job, but by working fast
she thought she was benefiting all con-
cerned by considerably reducing that
time.
The cure was to pay her at a flat rate,
and to put a delay action on the switch so
that it remained closed for 15 seconds.

Types of Faults

An essential part of the inspection
department’s routine is to compile statistics
giving details of the types of faults for
which the instruments or components have
been rejected, and giving these figures as a
percentage of the work done.

For example, if a certain group of
operators inspecting volume controls had
100 pass through their hands they may
reject one for rough track, one for
bad contact and four because they were
broken. These figures not only show the
type of faults occuring but also which is the
more serious, so that the matter may be
taken up with the supplier or maker.

The most serious fault—breakages—may
be found to be due to rough handling
between departments, and a better way of
carrying the components or packing them
would overcome the trouble.

In large factories everything of this
nature must be reported upon, and copies
of the report issued to the other depart-
ments,

Chassis which are rejected by the
inspectors will either go through the
assembly line again, or will be handed
over to a separate group of expert fault-
finders, depending upon the reason for the
rejection of the chassis.

If the inspection had rejected the chassis
in the early part of the assembly line it is
probable that the chassis will be put back
at the beginning of the line to be picked
up by the operator responsible for the fault
to go over the work again. If, on the other
hand, the chassis failed to pass its final
test it will be handed to the fault-finders for
examination.
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Test Equipment

These men know the whole assembly of
the chassis from A to Z. and soon acqnire
ability to drop on to the cause of any
particular fault for which the chassis was
rejected. They are supplied with good test
equipment, because it is esgential that they
clear the fault as quickly as possible. Often,
they will work with cathode-ray oscillo-
graphs it some particular form of distortion
1s causing trouble. By injecting a pure sine-
wave signal from an audio-frequency
oscillator into the chassis and examining
the wave-form at each stage by means of an
oscillograph the part of the circuit where
the distortion is produced is soon located.

Some firms employ only a few skilled men
to find the faults, and to mark on special
labels the reason; for example, ‘' faulty
oscillator coil assembly—replace.”” The
chassis is then passed over to cheap labour
for the component to be changed, and for the
complete chassis to be taken back to the
test gear for approval.

Other manufacturers prefer to have
repairs carried out by the fault-finders them-
selves. 1t just depends upon the output
expected from the floor, and how finely
costs have been cut.

Service Liaison

With regard to any faults found during
production, it is important that a liaison
should exist between the inspection depart-
ment and the service department. It is
possible that a mistake may be made in a
batch of chassis which, through some
misunderstanding, is allowed to pass through
the inspectors and away into the packing
department before the fault is found.
Perhaps it is a type of fault which gives
rise to a whistle on a certain wavelength
due to instability, and the inspection had
not been instructed to try out the receiver
on that particular wavelength. A slight
modification such as the alteration in the
ca.&acity of the padding condensers, or a
different dressing of a part of the wiring
may effect a cure, and if the hint is passed
on to the service department the informa-
tion can be incorporated into & notice for
distribution to the company’s own service
engineers, and to their dealers. Thus,
directly a fault is met with in the field &
remedy may be applied.

RADIO CLUBS
& SOCIETIES

Club Reports should not exceed 200 words in length
and should be received by the First Post on the third
M onday in each month for publication in the next issue.

YOUTH RADIO CLUB FORMED IN PRESTWICH
Organiser : R. Lawton, 10, Dalton Avenue, Thatch

Teach Tane, Whitefield, Near Manchester.
AN open meeting of this new elub was held at the Heys

School, Prestwich, on January 10th, for young

people between the ages of 14 and 20 interested in radio.
The purpose of this meeting was to find out if a radio
c¢lub for young people was wanted. The attendance
at the meeting, and the many suggestions made during
it, proved beyond doubt that a radio club was definitely
wanted, and it was decided there and then to appoint
the following youth officers to take over various
duties in the new club, as follows:

Secretary : Mr. Peter Dean, Prestwich.

Chairman : Mr. C. J. Holding, Prestwich.

Pechnical Adviser : Mr. A, Swire, Sedgley Park.

Technical Adviser : Mr. G. Kenny, Whitefleld.

Morse Instructor: Mr. A, D. Coates, Prestwich.

Mr. R. Lawton, Secretary of the North Manchester

Radio and Television Society, and organiser of the
club, willremain with the club to give lectures and talks,
etc., assist officers, and generally act as instructor.

11, was decided at the meeting that all the following
subjects be covered by the club: Learn to send and
receive Morse cgde, receiver construction (particularly
theory,

short-wave), receiver demonstrations.

receiver is to be installed at the meeting room in order
that short-wave listening can be carried out when
required.

From now until further notice all details concerning
the club can be obtained by calling or writing to
Mr. R. Lawton at the address given above. The or-
ganisation will work on the lines approved by the
Local Youth Movement Advisory Committee, and the
exact name of the club will be announced later.

ASHTON-UNDER-LYNE AND DISTRICT AMATEUR

RADIO SOCIETY
Headquarters : Beaconsfleld Club, Stalybridge Road,

Ashton-under-Lyne.
8ec. : K. Gooding (G3PM).

Moetings : Wednesdays and Fridays at 7.30 p.m.

WENTY members attended a epecial meeting

held early in the New Year, when it was unani-
mously resolved to carry on the society’s activities.
A new club-room (centrally heated) has been obtained
at the Beaconsfield Conservative Club, Stalybridge
Road, Ashton-under-Lyne, where both old and new
members will be welcomed.

Morse classes are in full swing, and a two-way contact
system employing a valve audio-oscillator and head-
phones is being used. The loud-speaker system installed
at the old club-room has been scrapped. The “ T. & R.
stations ™ are located at opposite ends of the room,
and it is hoped to install another 2-way system very
soon. Members are now busy converting the club
receiver from A.C. to D.C. working, and this matter
of mains is the only snag.

Messrs. W, P. Green and J. Cropper are arranging
to continue their series of lectures dealing with the
prineiples amd design of super-hets, and round-table
diseussions are being fixed up.

G3NX, G30C, 2BBV, ard 2FO0S8 called in when
over cn leave recently, and letters from members
* somewhere out of England,” were read at the last
meeting,
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Experimental Coil Tappings
SUALLY to effect the tapping of a
coil, a crocodile ¢lip is used in the
appropriate position on the coil windings.
I found that every time I removed and

] | IE ¢ to shape
z round former

il

T g secured
with nut
and bolt.

'dered
Tapping

A useful
method of
making ex-
perimental
coil tappings.

R

O

replaced this clip, the dial readings of the
tuning (and sometimes even the reaction)
condenser were altered, due either to the
position of the clip or the windings, which
may have been moved slightly when the
clip was replaced. In order to overcome
this difficulty, I altered the coil as shown in
the accompanying sketch. A piece of thin
brass strip is cut to a suitable gize and
fixed securely to the coil. The clip can then
be clipped to the tag without fear of
upsetting the  capacity of the cireuit.—
A. D. Surra (Kirkby-in-Ashfield).

A Multi-change Circuit
THE following is a novel circuit I rigged
up for a young friend, in order to
study the effect of various circuit arrange-
ments in a crystal set. It would be equally
applicable to the H.F. stage of a receiver.
Three coils are used, the two left-hand
ones (in the circuit diagram) being on the
one former, and the right-hand one
separate. The left-hand one is 50 turns,
the centre 60 turns, and the right-hand one
150 turns—all on a 2in. former.

Plugs and sockets are used throughout,
The following are the circuits which can
be “*switched” on in a moment or two.
Simply plug the first letter into the second,

1.—Straight circuit: M—F, 0—G,
N—M, Q—0, K—N, L—Q.

2. Circuit with condenser in aerial lead :
M—K, L—F, N—L, 0—G, Q—O.

Practical

THAT DODGE OF YOURS!

Bvery ader of “ PRACTICAL WIRE-
LBSS* have originated somelittle dodge
which d interest other readers. Why

not pasgif on to us ? We pay £1-10-0 for the
best hint submitted, and for every other item
published on this page we will pay half-a-
guinea. Turn thatidea of yours to account by
sending it in to us addressed to the Editor,
“PRACTICALWIRELESS,’’ George Newnes,
Ltd., Tower HMouse, Southampton Street,
Strand, W.C.2. Put your name and address
on every item. Please note that every notion
sent in must be original. Mark envelopes
¢ Practical Hints.”’ NOT enclose
Queries with your hints.

SPECIAL NOTICE
All hints must be accompanied by the
coupon cut from page iii of cover.

3.—Circuit with crystal tap: M—F,
0—G, N—H, Q—0, K—M, I.—Q.
4.—Auto-cqupled circuit : M—E, N—F,
0—G, Q—0, K—N, I.—Q.
5.~—Inductively coupled circuit: M—C,
0—D, C—A, D—B, N—F, Q—G, K—N,
L—Q.
6.—Aperiodic: M—C, 0—G, N--F,
D—O0, Q—P, K—N. L—Q.
7.—Wavetrap: M—F, 0—G, N-M,
Q—0, K—N, L—Q, ¢(—A, D—P.
8.—Long wave: M—I, 0—J, N—M,
Q—0, K—N. L—Q.—Wn. NIiMMONS
(Belfast).
Home-Made Coil Formers
ECENTLY, I desired to wind two coils,
but as no tubes were available at the
time I utilised some small round cartons
Carton with Lid &
,Bottom Removed

Shape of Tad
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= Z‘
= = Bend Arms Here s Push
= = Through Slits Then Bend
= :_,_é Over to tasten

= !

Top Arms of Tags Bent
Quitward with Holes Through
Former or Tube for Coit-ends
to be Brought Throu,

ked a
S ==
= ==
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Slits to Take Arms
Utilising cardboard cartons jor making coil formers.

which usuallylcontain pepper,

M,
'’
A C £ F (]

ete.

First, I selected two of
the required diameter and
thoroughly dried them in
the oven, and whilst still
hot, a coat of shellac was
applied, both inside and out
to render them damp-proof.

Hints
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The top or short arms of the tags are
then bent outward from the tube, and these
are used for anchoring the ends of the
windings, a small hole being made in
the cardboard beside each tag to enable
the wire to be threaded through.—J.
McLavenriy (Londonderry).

A Vice-clamping Hint _

F the kitchen table is used as an ocea-

sional work-bench, and you wish to
use a small vice, here is an effective method
of fixing it to the table.

A piece of wood of suitable width and
thickness is cut to a length equal to the
width of the table, and clamps having holes
bored in them, as shown in the sketch, are
held in position one at each end of it by
means of wood screws. The vice is then
bolted to this piece of wood so that after
use the whole thing can be lifted off in one
piece and put away till again required for

use.

It will be found that as the clamps are
screwed to the piece of wood, the relatively
large surface of the latter bearing down on
the table top, ensures that the vice is held
immovably to the table without causing
any damage thereto.—JoaN H. Marr
(Glasgow, N.).

Kuchen Table With
Vice Clemped To It

Singte Type
%/amp

Double Type
Clamo -

*Gored
SRR

B /Heads of Bolts
sg Sunk mto Wood

Fitting a vice to a clamping-board for attachment
to a kitchen table.

THE PRACTICAL
WIRELESS
ENCYCLOPZEDIA
By F. J. Camm

? A compl guide, in alphabetical order, to
f 4 ¢ For tags I cut some pieces the construction, operation, repair and
of light metal, in the shape rrircéplesdoff every type cf wireless Feceiver
S ncludes definitions explanations, formulae
5 9 G of a cross, as Sho‘”},’n the and complete instructions on the making
sketch. Two *“ arms >’ of the and testing of various wireless components.
cross are bent, and these are lustrations include a complete series” of
o pushed through slits cub in circuits for every type of modern receiver.
A novel dodge for studying '%he lendbOt tthe tube, beélﬁg 392 pages. Over 500 illustrations.
P 7 ire rm en! over on e
the effects of various cir. inside to bold them in posi. Of all Booksellers, 716 net, or by post 8 from George
— cuits for a crystal set. ‘ : m in p Newnes, Ltd. (Book Dept.), Tower House, Southampton
v tion. Street, London, W.C.2.
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A NOVEL AUTOMATIC TUNING

UNIT

How an Ordinary Telephon

Utilised for the Purpose

USH-BUTTON and other methods of
automatic tuning have become very
popular of late, and nowadays there

are not many receivers on the British
market that do not employ one or other
of these devices.

The telephone dial lends itself very
readily to this type of tuning, both for its
simplicity of operation and easy adaptation
for remote control. In spite of this, it is
not widely used amongst home constructors,
owing apparently to their lack of knowledge
of the fundamental principles of the circuits
involved. This article is intended to fill
this gap, and once the elements of the
opcration of the dial have been assimilated
the amateur will be able to adapt the
principles explained to his own particular
needs.

The Dial

The dial, and its accompanying mecha-
nism the uni-gelector. can be purchased for
a few shillings from advertisers in PRacTICAL
WIRELESS.

For those who have never handled a
telephone dial a brief description is here
given. From the front view we see a round
dial with ten finger holes in it lwhich are
numbered ““ 1°’ to 0. To dia a number

,
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of a receiver, using pre- Winer éoc
7 Bank Contaces
selector condensers. g8° 2
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O
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N Wiper 6o
found four banks of sa% Bk Contacts
twenty -five contacts 43o" <~
forming a quadraple L.
arc; in addition there ¥

is a homing arc, the purpose of which will
be made clear later. Tive wipers are
mounted on a spindle so that when the
latter is turned, the wipers sweep over the
arc, the brushes connecting these wipers
being brought out to contacts at the top
of the uni-selector. An electro-magnet is
mounted so that when energised an arma-
ture is attracted to the poles, and in doing
so a paw! and ratchet arrangement pulls
the wipers round to the next contact.
There are also a pair of spring contacts
fitted so that their contacts are broken

Fig. V (Left).—Circuit

diagram showing the con--

tact springs, and position
of uni-selector unit,

Batrery 50w

™ Switch
Ott-Normal Springs

~. Homing
7 LS. for \ Are
Muting Wiper Etectro-
M N / Magnet
Fig. 3 (Right). — Diagram of S B
connections used when restoring :
the uni-selector to normal position. -

the finger is placed into the hole containing
the figure required and the dial is pulled
round to the stop, and then released ; the
dial automatically returns to its original
position, and in doing so sends out a number
of impulses corresponding to the figure
dialled. At the back, two sets of springs
. are fitted ; the pair on the top of the dial
are termed the ‘‘off-normal” springs;
these springs have contacts fitted to them
which are closed as soon as the dial is
rotated ; (i.e., when the dial is off its
normal position). On the right of the dial
will be found the impulse springs; with
these the contacts are normally closed,
but when the dial is rotated and then
released, they open and close as it returns
1o its * home” position, the number of
makes and breaks depending on the
number dialled. The springs can be seen
in Fig. 1.

The Uni-selector

This has the appearance of a complicated
picce .of mechanism, but actually it is very
simple. First there are a number of banks
of contacts; in a small uni-selector, such as
is suitable for our purpose, there will be

when the armature operates ; these springs
are called the off-normal or interruptor
springs, and they are usually used in
conjunction with the homing arc.

The electro-magnet requires about 50
volts to operate.

Operation

Figs. 1 and 2 show the method of connect-
ing up the circuit so that the operation of
the dial will cause the contacts of the
uni-selector to be connected up to the
desired circuit. The main switch is
not absolutely necessary, as no current
is drawn except while the wipers are

Ot1-Normal Springs Electron

Magnet

Impuise Sp rings

' /\ !
7 Hominy
Are 9

Fig. 4.—Circuit diagram showing how one side
of the operating battery and remote dial circuils
are earthed.

P

rotating, but it is put in as an added
precaution to avoid wasting power when
not required.

Tig. 2 shows the method of eonnecting
the uni-selector contaets to a cireuit; for
the purpose of simplicity, part of a receiver
is shown with one band-pass H.F. stage
and detector with pre-selector condensers,
each set of which is tuned to the required
station. 'Thisis a very well-known method,
so it will not be dealt with in detail here.

-It will be observed that the first set of
contacts are not used, as these form che
normal ‘“ home * position of the wipers;
nor are the second set used, for it will be
seen that as soon as the dial is off-normal
the selector will automatically step to this
contact. Assuming that 1 is dialed; on
rotation of the dial, the off-normal springs
arc operated and the circuit is completed
from one side of the battery, through the
electro-magnet, then to the impulse springs,
vid the off-normal springs, and back to
the other side of the-battery. When the
dial is released it returns to normal, and
the impulse springs will open once, then
cloge, thus the armature will restore, and
then operate again, and so the wipers
will move another step. Finally, when the
dial comes to rest, the off-normal springs
will open and the armature restores ; there-
fore, we get two impulses when one is
dialled, three when two is dialled and so
on. Contacts number 2 should therefore
be left free.

Let us now assume we require number 3
station. For the reasons explained above
it will be clear that this station will have to
be connected to contact number 5. The
brushes of the wipers should be earthed
(omitting, of course, the wiper on the
homing arc). Three is now dialled and
number 3 pre-selector condensers are
connected vid the contact bank and the
wipers to earth, and so the station number 3
is obtained.

It will be noted that the off-normal
springs of the dial consist of two pairs,
and as only one pairis required for operating
the uni-selector, the other pair can be
made to mute the loudspeaker whilst
dialling a station. This will prevent the
sound of stations that are passed tbrough
in the process of dialling being heard.
The muting can be done by short-circuiting
the loudspeaker direct, or by the employ-
ment of a relay.

Homing

When it 13 required to restore the uni-
selector to its mormal position, use is
made of the homing arc. Fig. 3 shows the
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connections, The battery is taken to
one side of the electro-magnet and then
to the interruptor (or off-normal) springs
on the uni-selector ; the other side of the
springs are connected to the homing arc:
the homing wiper is then taken to the
homing press button (H), and so to the
other side of battery. When the button
“H” is pressed the circuit is made and
the armature operates ; in doing so the
mt,erruptor springs are opened, and so
the circuit is broken and the armature
restores ; with the armature restored the
interruptor springs are closed and so the
circuit is again made, once more the arma-
ture operates, and the interruptor springs
open. This serjies of cyeles will continue
until the homing wiper comes to the home
contact, which should be left free, and
rotation thercfore ceases. The restoration
takes hardly one second.

It should be noted that when a number
has been dialled the homing button must
be pressed to restore the circuit, before
dialling another number.

Numbering Scheme

The numbers to be dialled for different
stations is largely a matter for personal
choice, but here follows a practical scheme

PRACTICAL WIRELESS

with the reasons for adopting it. Firstly
we can have the numbers 1 to 9 thus:

No ‘ontact. No. Contact.
1........ 3 6.... .8
2 4 i (R 9
N 5 8....... 10
4........ 6 9....... 11
.. 7

We have now nine stations, and to get a
tenth we can dial 0 or 10. If 10 is dialled
the wipers will move to the 13 contact but
a burst of music will b