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A LINE OF

Western Eleclric
LOUD SPEAKERS

o s,

No. 44002. No. 44005. No. 44004. No. 44003.
A complete line of our Loud Speakers is now available, all of which have been
most carefully designed and constructed in consideration of the needs of the public.

No. 44003.—A small Loud Speaker operating on an ordinary magnetic diaphragm principle
The trumpet is of a non-metallic material with adequate acoustical properties. This model gives
sufficient volame to enable a small audience to hear well in a quiet room.

No. 44004.— A Loud Speaker of medium size operating on the standard receiver principle
but having a large diaphragm and an adjustable air-gap which enables the utmost efficiency to
be obtained upon any particular current strength, This Loud Speaker gives most excellent
reproduction.

N, 44005.—This model is of medium size and operates on the balanced armature principle
as so successfully applied in the case of the now famous Loud Speaking equipment. More
powerful than the No. 44004 model, this Loud Speaker gives adequate volume without distortion.

No. 44002.—The now familiar Loud Speaker, known universally as part of the Western
Electric Loud Speaking Equipment. Operating on the balanced armature principle this
powerful model gives most faithful reproduction and purity of tone and is free from distortion

MADE BY THE MAKERS OF OVER HALF THE WORLD'S TELEPHONES.

Western Elecfric Company Limifed.
CONNAUGHT HOUSE, ALDWYCH, LONDON, W.C.2.

Telephone : Central 7345 (9 lines).
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Leeds, Manchester, Newcstle, Cardiff, Birmingham, South;‘mlpwn, Glasgow, Dublin, Alss Singapore,
Johannesburg, Buenos Ayres, Syduey, etc., etc.
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AERIAL
| THERE'SNO QUESTION ABOUT IT -
—IT'S POSITIVELY THE CUTEST i

INVENTION SINCE THE ADVENT
OF WIRELESS!

Imagine—a pair of headphones just
attached to earth and aerial, without
any separate Receiving Set or loose
trailing wires—and perfect results !

Our illustrations clearly depict the appearance of this
remarkable invention, which 1s just like a pair of standard
headphones practically normal in size and certainly normal
n appearance except for the adjuster-switch for tuning to
the required wave-length. Each set forms a complete
unit for each individual, and there is no diminution of
volume by the addition of other sets of ‘phones.

1 The novelty of it! The convenience of it!
The marvel of it! The economy of it!
e « +. « . . and THE PRICE OF IT!!

Permanent detector—no  ** cat’s-whiskers” 1o
worry with : simply put the headphones on and
move the switch to the requisite Broadcasting
wave-length.  British manufacture throughout ;
approved PM.G.; 4,000 ohm 'phones.
The whele outfit is cheaper than the wusual run of
Headphones alone, but we guarantee, withouf quali-
fication ¢r reservafion, that the results you will
obtain will be as consistently efficient as it is possible
to get on any ordinary crystal set within 25 miles of
any B.B.C. Station.
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§ With Aerial-Earth Insulators.
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GEORGE MANUFACTURING CO.
WIRELESS SPECIALISTS

i Nelson Chambers, High Street, Birmingham

% . ) Limited territories still open .
EARTH for Trade representation.
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The
latest 1ype

of Receiving Set—

“Cosmos” [RIADIT G BRT X

are made by tne manufacturers of the well - known “CUsMOS”

/ i ! y NES
. / RAD]OIHON!;..

.’/“ 6 Y Y : ——— e comprize a
p~ “Cosmos” RUNUNGRATYRA v

of units by various combinations of which the radio experimenter or amateur
can build up any type of receivineg set or cii cuit.

“C ’ A _— have beentl;‘i i{.;:ll;e;i ti
secure > 08

0smMos 0\6 R I‘X flexibility.  They en-

able the *listener” to build up s set gradually as his means allow, yet the

Lricks obtained at first never become useless, but can be utilized as part of .

more elaborate set,

are thoroughly  well

‘“ ”” T _ v e
Cosmos ‘6& R‘I "x 1};@:«:’: and moderate in

Ask your regular Wireless dealer to show you

¢ ‘Cosmos" \Rﬁ-\rﬁ T 6@,‘&73 If he has not yet obtained

his stock, write, sending

S N 1a

is name to the manuficturers ;—
THREE-VALVE SET his name t anuf:

Tt NI T ROPOLIT
ey MY ickersAN

The above tllusiration and diagram shows a three-valve [RR—

set made up with RADIOBRIX, Get a copy of the new

book “ BUILDING WITH RADIOBRIX," fuil of useful ELECTRICAL C0.LTD
circuits with theoretical and wiring diagrams, obfainable

everywhere, 1]-, or post free, 1 /5. TRAFFORD PARK, MANCHESTER. j(%‘g

BUILD YOUR RADIO SET WITH R.A.DI!.O.B.R.I.X.

iv
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What is NEW and
what is GOOD in
the WIRELESS WORLD =

HERE at the Service Co. Store

there is a Wireless Depart-
ment in which you cansee, select
or ‘merely chat about all that
is new and, good_ in Wireless.
Comfortable — pleasantly — you
can get an expert manager who
will ‘‘understand”’ and advise
as to your ideas and needs. )

Tounderstand the Lowest Prices
compatable with first- class in-
- - struments-—the Help which is
: - offered to buy what you want, on
Wrt!e_‘fo:‘ Cata- . Easy Payments, if desired—and
logue ' E’ to-day the pleasant spirit of Service
ifyou cannot call. . which makes our Storeafriendly
' place. GCall in if you can, or
write as to any wish or require-

| E st ment

Wireless Department

R 292-3, HIGH HOLBORN, LONDON, W.C.1

With this

’ 118, George St., Edinburxh ~&. Branches- .

to. guide yozzjl

the building of either
Crystal or Valve sets
is extremely simple.

The ‘ B.B.L." Booklet of Wiring

Diag ams shows all the Components

req ‘ired in thelr relative po itions

for a'wl;vlrmg wp. Get a copy from gmu-
ealer, .

INTERVALVE AUDIO.

"TRAD OMLY W FREQUENCY  TRANS-
Kll{sgfslggg R FORMER. (Radio Instru-
ks 1

ROM YOUR | ments Lid.) Ratlo 4 to

This Transiormer has &
closed magnetic circuit
stmilar to a Power Trane
former and is constructed
on the same lines. Will
nos b\mx out when high
volmges are used on the
"anode. L!st No. 17190,
WOODHALL VARIOMETER PRICE 25/

Y
USUAL DE ALER.

(Moulded Eboite)
Wave- 1en«’th T withy PIMLGL v
aerial -25)/758 IetTes
Vernier type for . deteetor Very closs-wouphing: - Intore o
gireuits. / Plain type for am- m,l winding ﬂrmlv fixed by
thy’“ﬁc"‘“‘ts al process,” eliminating

p cit
List Ng. 16834 Mth Vcrmer (1 md end effect aund cv.pxuty
Adjust e

¥ lo a8, e -
List No. 16331 W‘thoutl it o
Vemfér Adjustment s }\:0‘ PRIC £ 15 il 3 ml and

| BmWnBrothes@

thh which is amalgamated Thomson -
& Brown Brothers, Ltd. .
Wholesale onlv.  Head (ffices and Warehouses :
GreatEastern -t.London,E.C.2.

Filament Rh ostats (Igranie)
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The ‘“ST. VINCENT ” Model

“ Price complete, except valves :
Crystal-one-valve £11
Plus 6} extra for B.B.C, tariff.

For those who live w1thm 15 miles of -a Broadcasting
Station the “ Benbow ”* Crystal Set is idcal. It costs
complete only £3 Tos., plus rs. BB.C. tariff

--------

Wherever you live

you can listen-in to the nearest Broadcasting Station with
the new ¢‘St. Vincent”’ Crystal-Valve .Efescaphone Set,
illustrated here. It is designed to give maximum signal
strength over the whole range of broadcasting wave lengths,
The modest price of this new Efescaphone model brings
the pleasure of listening-in within the reach oi most people.

A loud speaker with one valve
The one-valve
radius of from 10 to 15 miles from a Broadcasting Station, while the
two-valve set will do so within a radius of from 30 to 40 miles. The

difference between the ome and two-valve models is the relative
strength of slgnals

RIIETN)

*§t. Vincent >’ Set will work a lond speaker within a

n-uau.onn-.u-u-u-nu--uu----.on...u..unnu---r.
<

Cessveet®

0

T P PR P PR YT RS TR TS TS sessssrsasressteesrinsoncat’

Send a post card for detailed catalogug of thése dnd many other models of

L EFESCAPHON

ACrystaltwo-valve, £15
" Plus 11 [- extra for B.B.C, tariff,

i
Recetving Sets, and name of nearest dealer,

From all Wireless Dealers, Stores, and Electricians.

Wholoenslavle: F ALK, ST ADELM ANN & CO., Lt d Efesca Electrical Works, 83, 85, 87, Farringdon Road,

—

osLondon,E.C.1. Andat Glasgow, Manchester & Birmingham.

" v
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All v(_‘i::::j:?gth;‘ . COME WH AT P.P, No. 2250/23,
COME MAY

THE “ATLAS” colLs

oeric NOW LEAD THE WAY At v

MAXIMUM MINIMUM
INDUCTANCE SELF-CAPACITY
OPTIMUM INCREASED

WAVE-LENGTH SIGNAL
RANGE STRENGTH

Radio Components Catalogue on Request, Trade Terms on Applicatien,

SALIENT FEATURES are :

The TWIN-WIRE WINDING is so effected as to enable MORE
- THAN 95 p.c. of each strand to be SURROUNDED BY AIR.

EACH TURN and EACH LAYER being AIR-SPACED
REDUCES CAPACITY TO UTMOST LIMIT. ‘

WOUND IN TRUE CONCENTRIC CIRCLES, the Coils give
FINE TUNING, so ESSENTIAL TO CUTT.NG OUT
UNWANTED SIGNALS. '

Agency applications - considered for districts where not already represented.

«“ATLAS” PATENT PLUG-IN COILS

Wave longthi X . Manufactured only by— Wave length i .
ave-lengthin metres i ave-length in metres ice
Coil No. with .oog 1 Variable Price g CoilNo. | with .oor Variable Price
Condenser in shunt. s, d. ° 0' Condenser in shunt, s, d.

Min. Max. (MANCHESTER), LID., Min. Max.
- 25 120 375 5 0 . M - 250 1280 4150 | 9 o
35 175 515 | 5 o Radio Engineers, 300 | 1550 | 4940 | 9 5
40 180 650 5 2 400 2045 6380 | 10 3
so | 230 | g8 5 2z | Atlas Works, 01d Trafferd s00 | 2980 | 8900 | 10 O
65 280 1000 5 6 ~ ’ ’ 600 4000 | 12100 | 11 o©
75 323 1120 5 6 MANCHESTER. - 750 4970 15c00 | II 10
100 410 1520 7.0 1000 6100 | 20000 | 12 8
150 660 2300 7 10 Tel. Nos.: 683 & 793 Telegrams: 1250 7000 22000 | I4 ©
200 850 3too 8 8 Trafford Park. Pirtoid, Manchester, 1500 8200 | 26000 | 15 ©

wi



December, 1923

ERN WIRELESS

—HULLO EVERYBODY! -

CALLERS' COLUMN
Buy Best Goods at Low Prices.

Terminals (com Me with Nuts
Large come .. )4 tor 54d., doz. /3
W.0. Pillar . .- 4 for od., doz, 1/3
Smatl Pillar . 1d. each, doz.  9d.

Switch Arm, 12 Studs and Nuts, the lot 1/-
Small Variometers, 250,650, with knob and

bush 2/4
Larger Vanometers, 250/650 2/8
Igranic Variometer, Ebonite, 350/650 15/

2-Way GCoil Holders, for Duolateral Coils 5/0, 4/6
3-Way Coil Holders, for Duolaterdl Coils 6/11, 5/11
Phillips R Type

Stop Pins, with shoulder. . 1d. doz. 5(!
Fixed Gondensers "001 10d., up to 005 .o 173
Fixed Condensgers 006 up to 01, .. 16
Valve Pins .. doz. 6d. Soc'keﬁs .. doz. 9d.
2, 4, 5 B.A. Nuts.. . e 3 doz. 6d.
Basket Coils o e e Su of 6 2/-

Spade Terminals .. doz
ario Couplers, with I&nob W onnd DO
Giass Enclosed Whisker Detector 1

High-Class Whisker Detector (large), en-
closed . . . 2/6

Fine Penkon, 2 crystals, enclosed .. . 3/-
Small Perikon, 2 Crystals . .. 2/~ 276
Bell Wirg, D.C.C., 1.0. z og. .. 10 yds. 6d.
Twin Flex .. 12 yds,1/7, 4 yds. 1d.
Plug GCoils, Elwmte . . 1/-, 9d.
Extra Quality, ditto on hase 1/ 1/
Pillar Terminals, Nut and W axher, 2 B.A.,

. large .. . . Lz for 6.

' Switch Arms .. . 8d,, 9d., IOd, 1/~
Filament Resistances .. 1/8 1/10, 2/-, 2/3
lgranic Resistances . . . .. 4t
Igranic Vernier .. . . R
4 Cat’s-Whiskers, one gold .o .. .. Ad,
Singie Basket Coil Holders .. . 3

Variable Grid Leaks

Bretwood Variabie Gmi Leaks, gué}mtcéé

3 years . 3/
Pin Terminals, screw pattern 1 3 doz 2 for 3d.
Spﬂde Terminals, screw pattern, 1/3 doz 2 for 3d.
Shaw's Genuine Herlzite. . 9d., 1/-
Brid Leaks and condensers ooog 3/— 2/3 2/~
Valvet Sockets, with shoulder and buts  doz,  1/-
Basket Coils, Duplex Waxless, set of 5 for 2/-
100,000 ohm Resistance . 18
Variomefer on Ebonite, “ball rotor \\'mznd,
D.C.C. .. 1/9
Accumulator, 6 v. ‘50 amp., in haadsems wood
case, strap handle .. .. .. 21/6
| D.C.C. Wound Tapped Coils 2/-,1/9, 1/6
Double Phone Cords pair  94d.

Wound Coils 12 X 4, be st quahty .. 2/8

Wound Coils, 6 x 3, best quahty 1/9
D.P.8.T. Switches, special . .. .o 1/3
$.P.D.T. on Ebonite .. 13to 2/3
D.P.D.T. on Ebonite 1/11 to  2/9
2 B.A. Rod, 1z in. “3d, foot, 2 for Bd.

Baskef Goil Holders, for 3 coils 56

Plug and Socket, brass .. paiv 13,
Fixed Condensers ,01 . . 1/6
Pocket Lamp Batteries (best) 6 for  2/3
Special Filament Resistance, very fine value /-
D.P.D.T. Nickel Switches for panel mountmg 2/6
FIL. RES. DIALS, o-1c .. o Td.
4v 40 a. Aceumulator callers only 16/6

Splendid Loud Speaker, Comp!ete with :rummt /-

Real Ebonite Stider Knob and Plurger .. 6d.
Set of Names (12), eugraved tiack or white 6d.
Insulaied Hooks .. . each  1d.

Gme par foot  4d.
mete and Bornite pair /-
Ebonite Yurned Valve Helder .. .
hellac . . botue  53d.
Tinned Copper, 16, 18 20 g .. .

Formo Fil. Resistance, best . 2/6
Dutch valves, vertical .. . . 6/8
Duteir Valves, horizontal .. 611
Xtraudion v-lves (E.EG.) 15).

RAYMOND
VARIABLE CONDENSERS

BRITISH MAKE.
Fully Assembled.

Aluminium Ends.
Ebonite Bushes.
Narrow Spacers.

Metal to Metal
Bearings.
~Ebonite Dial &
Knob, complete

as sketch.
(001 ...76
00075 ......6/9
‘0005 -.5/9
‘0003 .....5/2
0001 [EERR 28 Above is special offer.
Dial not supplied with Dial not supplied
above, . b separate.
Reg. Post and Packing 6d. set. Colonial post 2/- set,
HEADPHONES Per Pair
4003 chms *‘ Sidpe’’ genuine .., ..o 14,9
" ” . 16/
. Brunet " 176
" N & K. ‘149

nght welgm 1"n/n
Heceiver for Loud Speaker, with Cord .. 181
Premier B.B.C 4,000 nhms, very fine value 1611

Post 1/- pair,

ERICSSON “EV” TYPE PHONES
4000 chms, Thousands sold last season,
Lovely tone. 139 per pair. Post 1°- pair

POST ORDER COLUMN

NO POST ORDERS except for goods in this }
column, and at prices marked, which include all
post, rail and packing charges, U.K. only.

ALL ORDERS EXEGCUTED IN STRICT ROTATION.

Accumulators, high-class goods, 4 v. amps . 20/~
Fixed Gondensers, .ooo3 to .oor .. 1/4
Fixed condensers .00z to .005 .. .. 1/8
Fixed Condensers, .oo6 . 2/
Ebonite Valve Holders 8 nuts,” eachl/B 3f0r 3/
Ebonite Dials and Knob, turned ebonite 92/ 2/6
D.P.0.T. Switches, small size, on ebonite base 3/3
8.P.D.T. 8witches, small size, on ebonite base 2/9
Variable Grid Leak (Bretwood), guar, 3 years 3,6
Variable Grid Leak, usual pattern 6

Two-Way OCoit Holders, 3 quahues, all good
value .. . . 5’6
Three-Way ditto, a5 above

Twin Flex for Extension Leads.. 1z yds, 2/3
Grid Leak and Condenser, .0o0z, .0003, L0005 2/9
Grid Leak, 2 megohms .. C. L 14
Pin Terminals, screw pattem, for phone
leads .. 6 for /-
Spadle germmals, serew pattern, for phone
. . 6 for 1/~ B
Ebonite Coil Plugs, hxgh class arnde, cach 1 ‘3, /
6 for /
4 Cats-whiskers (gold silver, et«,) . 6“9
Bell Wire, D.C.C., LLR.C... . 10 yds 1/-
100,000 ohms Resistance 2/-, 2/6
Switch Arims, very gﬂod quahty, completc
with 12 studs 2/~
Valve Sockets, pohshed, “with shoulder and
nuts .. doz. 1/6 3 doz. 4/-
Shaw’s Genuine Hertzite' crystal . . 1/8
Double Phone Cords, with screw terminals .. 1/§
Basket Coil Holders, for 3 coils, on stand .. 6/-

Basket Coil Holders, single, with coil plug  2/9
Filament Resistances (notcheaprubbish) 2/6, 2/8,3/~
. /9

Very Special ditto (limited number) y

1,000 VALVES (NEw)
NOT BANKRUPT STOCK, but purchased from a firm
going out of business,
EDISWAN DULL EMITTER .
EDISWAN, COSSOR, MARCONI R
MULLARD ““ORA "
WHILE THEY IAS[‘ \O P()SI

'L.F. Intervalve Transformers.

25/9
12/6
12/8

5-1 Radio Instruments, Ltd. ( ) .. .. -

5-1 Ingranic shrouded . .. /—

5-1 Formo chrouded 18/— (3 I"aln oo 15/

?) 1 Raymond . 12/6
n

Transformers(z), ( } and (% goods to the \;alue of
1d. in the 1/~ given free to callers.

H. T. Batterles

60 v. 10/6 & 12/6
36 V. 5/- & 5/6

THE S'MPLEX BROADCAST CRYSTAL SET

The most efficient, si ‘&Io and mexpensm crystal
set made, range, 200- metres. receive all
broadeasting stations within a radlus of 40 miles,
usmg telephones of average sensitivity with a standard

P.M.G. aerial. Very fine tuning obtainable using
basket coils of vevy low self-capacity, Every set
sold has been tested, and is gnaraneed SIMPLE,
CHEAP and EFFICIENT. 12/6 Per Sst. Post, 1

ALL PREVIOUS LISTS GANGELLED,

Terminals, Telephone, with nut,doz.1/9 . 6doz 8/~
Terminals, Large W.0. pattern, with nut
doz. 1/9 6 doz. 8/-
Terminals, Large Pillar, with nut, doz. 1/9 6 doz. 8/-
Terminals, Extra Large 2 B, A., with nut g
6 for 2/6; /
Variometers and knob, 250/650 .{6 ’ d.o_l' 2//3
Basket Coils up to 3,500 metres set of 6 276
Spring Washers . doz. 2/
Grystal Detectors, all best quahty, not junk ’
Josel Iarge whnsker . 3/3
Crystal 1 whlsker 2/9
crystal ngﬁctors, enclosed, large, Penkon, )
crys ;
crystda!“netectors, enclosed, shghtly %maller 8
o ..
3/3
Many Other Detectors, opcn type 2/-, 2/ -
L.F. Int‘e:vilée 'l'ransmrmersy,p Ramo Inf(’rg./s v
.. /-
L.F. lntervalve Trans!ormers, Igranic 2/
(shrouded) . .. .. 21/
L.F. Intervalve Tvamformers, Formo .. 15/~
L.F. Intervalve Transtormers, Raymond 13/9
Variometer on Ebonite Ball Rotor . 10/-
Igranic Variometers, Inside Winding .. - .. 15/-
getss Ao! '1‘2‘Name Tabs, black or white N
5 uts per gross )
Real Ebonite Slider Knob and Flunger § O? b 1;}2
Insulatmg Sieeving, all colours . 6 vds. 2/9
ion Junior Loud ker .. . 528
Bu Knobs, Bushed 2 B.A, 4 for  1/8
Brunet Phones, 4,000 ohms .. .. .. 186
N. and K. Standard, 4,000 ohms 1579
N. and K. Lightweight, 4,000 ohms .. 139
Receiver for Loud Speaker, with 50 lamina-
tions in each pole .. .. 18/11 P
B.B.C. Best Phones, 4,000 ohms 17/11 8
Amplion Junior Loud Speaker 1 - B

TRADE AND RADIO CLUBS SUP|
1 advertise what | sell, and sell what ul ';'6153..9 N
HONEST GOODS AT THE RIGHT PRIt =~ B
Right Reserved to Return Cash.

I..

HUTHHEHHI AT

RIGHT  OPPOSITE
DALY’S

ay

- K. RAYMOND

S
HOURS
OF BUSINESS:

GALLERY DOOR: 27, LISLE STREET,

DAILY - 90 7.45
SUND, 10.30 to 1

w.C.2
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ow ‘that the second All-British Wireless
N Exhibition is over and we have seen
all the latest designs of apparatus, we

may well consider the lines upon which British
wireless appears to be developing. Perhaps

the most pleasing fact is the practically com-
plete disappearance of the * get-rich-quick ”
wireless manufacturer with his hysterical claims
and ridiculous statements. The British people
has never taken kindly to such sensation-
mongers, whatever their success may have
been in America, and now that the sensational
element has gone, the public is settling down
to choosing gear with the same discrimination
that it applies to the purchase of, say, a
camera. This is as it should be.

Yet, although commonsense statements are
taking the place of exaggerated claims, we
still found at the Show displays of elaborate
furniture into which wireless sets, of more or
less pretentious desigi, had been built. The
manufacture of such sets seems to us pure waste
of time and money, and furthermore has the
effect of suggesting that a good wireless set is
bound .to be an expensive thing. The more
enlightened public can, of course, differentiate
between the f20 wireless set and the f8o
cabinet, but there are a good number who are
. under the impression that if a set of this kind

costs £100, a simple £20 set must be much-

inferior,

But in the main, as we have indicated, there
is a tendency to simplify designs and give all-
round efficiency in commonsense cabinets. A
well-designed set should not need any disguise,
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and if placed in a simple polished cabinet should
not break the harmony of any furnishing scheme.
Incidentally the trade should remember that
the great majority of wireless sets will be
purchased by people who have neither the
money nor the inclination to indulge in period
furnishing. The few whose artistic percepti-
bilities are jarred by the appearance of an
ordinary set will probably have their own
cabinet work made specially.

The new valves having a current consump-
tion of scarcely more than that of bright
emitters will undoubtedly revolutionise wireless
sets. The old type of dull emitter, notwith-
standing claims to the contrary, was not really
a dry cell proposition, and if such cells are used
with them the maintenance costs are abnor-
mally high. The new valves, however, will
work quite well on the ordinary dry cell which
one purchases for the electric bell supply, and as
these are very inexpensive the accumulator
manufacturers may well feel perturbed. Crystal
sets still remain popular and are likely to do so,
for they have many advantages, of which the
complete absence of trouble with accumulators-
and valves is not the least. In our opinion-
there is need for a good deal of research with
regard to crystals, and we are not aware that
a great deal 1s being done. The present ‘‘ hit
and miss " method of adjusting crystals‘is not -
satisfactory, and until we find or make some
substance which is really equally sensitive all
over the surface (in spite of claims now made
for some crystals, not one possesses this
property), we shall not obtain really fool-proof
sets.
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A USEFUL THREE-VALVE RECEIVER
JE; By M. G. FERGUSON, é‘
ii This receiver is a good example of the simplicity of wiring which §
8 makes for high efficiency ; it 4s also economical to build. [%]
%] cooprhoooochicoononoooooooooonnaoonobonnnonns, SOOSIOn *E}l

amateurs may still be up

against the problem how to
combine efficiency with economy?
I would suggest that the problem
ceases to exist if the experimenter
makes his first aim and object
simplicity the link between the
first two.

The relationship of simplicity
and economy is too obvious to
need discussion ; that
of simplicity and
efficiency is not so
obvious, but it is as
truly a matter of
fact. It was with
this aim that the
set about to be des-
cribed was designed,
and in the design
there is a complete
absence of switches,
the terminals and
components being
arranged to give the
minimum of wiring,
well spaced.

I do not mean to
state that it is not
possible “to obtain
efficiency in multi-
valve sets with
switching = arrange-
ments for each valve ;
but 1 do venture to
say that it is very
much easier to attain
a high degree of
efficiency by cutting
out the switches, at
anyrate on the high-
frequency side.
Again, absence of
switches “spells economy.

Economy.—The set as shown
in the photographs will cost any-
thing from f4 to £5 to make,
according to the taste of the
experimenter, This price, of
course, does mnot include valves,
batteries, phones, inductances, or
a two-coil holder, all of which
will be necessary before the set
will function.

I SUPPOSE that a number of

“ Disposals 7 dealers.

ErrFIciENcy.—I think that a
few excerpts from the log taken
with the instrument the day after
it was completed will be the
best witness to this. (N.B.—My
wireless- den is at the top of a
house in ~Hampstead, 4% miles
from 2 LO and 40 ft. from the
ground. The aerial is a good
one, but its. height above the

instrument is not more than 20 ft.

This instrument is built to fit a teak cabinet, easily obtainable from
Its neat appearance and symmetrical lay-

out ave pleasing.

The earth is, of course, far from
ideal, consisting of a wire 35 feet
long connected to the water cistern
at the top of the house.

In the log ““ L.S.” in each case
refers to three loud speakers con-
nected in parallel and functioning
in three different rooms in the
house (for wave-trap B see recent
numbers of MoDERN WIRELESS or
of Wireless Weekly). .
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Sunday, Nov, 4.

8.12 pm. Cardiff choir and Rev.
J. Philip Rogers. Every word
distinct in L.S., in spite of local
amateur transmitters. g.2o p.m.,
(Glasgow wireless trio. Loud L.S.
strength without wave-trap.

(Wave-trap B was now fitted,
with Burndept S3 coil instead of
a 30, and 2I.0 was completely
cut out when desired.)

9.30 p.m. Mr.
TFrater will now sing
“ The Watchman,”
by Squire. Newcastle.
LS.

9.40p.m. Birming-
ham. Partof Haydn's

“ Creation.” L.S.
I0.15p.m. Bourne=
mouth. Weather,
LS.
10.29 p.m. Ecole
Superieure.  French
tenor singing, and

then close down. L.S,
As will be seen from
thelog, allthe B.B.C.
stations with the cxe

ception of Man-
chester and Aber-
deen came in at

loud-speaker
strength ; as a mat-
ter of fact, neither
of these stations
could be heard on
the phones that
night.  Of course,
conditions vary, and
personally I should
be very much sur-
prised if 1 got the
same results every
night; but I nearly always find
51T, 6BM and 55C coming through
at L.S. strength.

To the East, Moscow can be
heard at L.S. strength; to the
West, Annapolis and several other
American stations ; the time
signals from Balboa, Panama, have
been heard at 0955 (wave-length
7,000 metres), but only when
Eiffel Tower on 7,300 and a more
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The underside of paM.

powerful station, whose identit
at present is unknown, on about -
7,200 metres, are both silent.
Now as to details of the instru-
ment and construction. The teak
cabinet with ebonite panel fitted
was purchased for the sum of
ten shillings only from Leslie Dixon
and Co. The variable condensers
in this set are Polar. There are
now on the market cheaper variable
condensers of the ordinary air-
dielectric, moving-vane type, which

are very efficient ; there is noreason .

why these should not be fitted ; as
I said before, it is largely 4 matter
of taste. The transformer is a
Fuller, chiefly chosen for its com-
pactness ; any good transformer
can be substituted for this. = The
fixed condensers are Dubilier, and
the grid leak and condenser Mul-
lard. With regard to this last,
normally the clips for the grid
leak are on the top of the con-
denser ; in order to connect the
grid leak to the L.T. + both of
these clips were removed. One
was then replaced, but in a reverse
position ; and the other mounted
on the panel in such a way as to
grip the grid leak firmly. The
filament - rheostats are made by
T. €. Ball, and have been found te
be very smooth in action; they
also take up very little room on
the panel. The terminals are the
4BA double pattern; name tabs

Notice@;the;é;rtrem& simplicity of wiring.

from the Cxty Accumulator Cos
‘V¥alve-holders, Burndept. = -
“Perhaps somewhat unusual fea-
tures about the set -are-firstly the
extra Burndept . 3:valve - filament
_rheostat, and the Burndept coil-
‘plugs iounted behind ‘the panel
on each sidé. * The advantage o6f
the ﬁrst named i is thxs ;- when the
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correct positions of the
other three filament
rheostats have been
found they can be left
alone, and the filament
current can be com-

pletely turned off
gradually by the extra
rheostat. The gradual

brightening and dim-
ming of the filaments
with the on and off
movements will mean
longer lifeto the valves.
The use of the coil-
plugs is for the rapid
change-overof reaction
from A.T.I. to tuned
anode, and wvice versa.
The method is as
follows ;—

First, the reaction coil
is always plugged into
the moving coil-plug
of the two-coil stand
(a small D.P.D.T,
switch fitted on to the
stand for reversing the
current in the reaction
. coil will be found to

be a tzme-saver and is shown in

the theoretical diagram). Secondly,
the wires from the fixed coil-plug
of the stand are connected to a
thlrd coil-plug. Then, if we want
reaction on the A T.I., we put this
third coil-plug into the plug on
the panel between the aerial and
earth terminals, the aerial coil into

v

A pian view of the wiring.
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the fixed coil on the stand, and
the tuned anode coil into the plug
on the panel between H.T. ~ and
H.T. +. If we want reaction on
the tuned anode, as for example
on broadcasting wave-lengths, we
put the third coil-plug into the
plug on the panel between H.T. -
and H.T.: +, the tuned anode coil
into the fixed plug of the stand,
and the aerial coil into the plug
on the panel between the aerial
and earth termiinals.

The following table of a few
‘of the stations logged is given to
-serve as a rough guide as to proper
choice of .coils. to use for given
-wave-lengths : the actual readings
of the condensers will, of course,
vary with the type of aerial con-
denser and make of inductance
coil.  The actual coils used were
the original pattern Burnham coils,
with the exception of the S coils,
which are the more modern Burn-
dept, and the 1,500 coils, which
were respectively an Igranic and
a heme-made coil :—

Station. Wave AT
Lenygih,
Amateurs .. .. 200 St
Cardiff . 353 St
TLondon .o 303 S2
Birmingham - 385 Sz
Ecole . . 450 53
Ostend . 600 S3
Croydon 900 75
Manchester 1300 100
Radiola 1780 100
Eiffel Tower 2600 200
Nauen . 3100 200
Air Ministry .. 4100 400
Tours .. 33500 3500
Eiffel Tower .. 7300 500
Nauen . 9400 750
Rome .. 11000 730
Stavanger ..~ 12600 750
Lyons . 15500 1300
Bordeaux 18940 1500

As will be seen from this, list
the range of this instrument with
standard coils runs from 150 metres
to 19,000 metres; by connecting a
small fixed condenser of o.001 uF.
across the aerial and earth ter-
minals and another of o0.0003 uF.
in shunt with the tuned anode
coil the range can easily be extended
up to Bordeaux top wave-length of
23,450 metres, The position of
the condensers for Radiola are not
too satisfactory; if it were found
that Radiola could not be satis-
factorily picked up with a one-
higher coil in each of the second,
third and fourth coclumns, with
the condensers at zero it would
be worth while winding a special
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coil for the -AT.I. of
duolateral, and possibly a 225-turn
coil for the tuned anode. The
winding of these coils presents
no difficulty even without any
special winding machine ; a coil of
6oo turns wound by hand on a z-in.

125 turns

'{mz}ni React, A.T.C. T.A.C.  Reaction,
Anode.

Sz S3 41 49 Tuned Anode.

S3 54 85 Bo

Sq S4 o 18

S4 54 46 35

S¢St 73 63 .-
100 S4 75 51 Aerial Coil
150 100 48 o .
200 150 58 64 .o
200 150 98 98 .o
400 300 05 27 .o
400 300 77 04 .e
500 300 20 34 -
750 300 55 47 ..
750 300 84 9O .o
1000 300 68 57 .o
1000 300 77 06 .e
1000 300 88 go .
1500 400 79 72
1500 400 98 98

former with 22 pins on each suie took
only 21 hours. If wound carefully,
and a minimum of shellac is used,
these coils will be found to compare
very favourably with machine-
made coils, and the saving of cost
is very great. Details for winding
will be found in recent numbers of
MoDERN WIRELESS.
ConsTtrRUCTION NoOTES, — The
tools required for constructing this
set are very few; in addition to
pliers and a screwdriver will be .
needed a small soldering outfit,
small centre punch, hand drill with
% in., 7/64 in., 5/32 in.,, 9/32 in,
3/161n., } in, twist drills, a rose bit,

- 1r 6 B.A. } in. countersunk-head

brass screws, and about g9 ft. of

2
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Theovetical diagram of circuil.

square section 16 or 18 SW.G.
wire. The dimensions given in
the diagram may be followed if
the same components are used,
If not it is as well to mount the
components on cardboard first to-
get the best arrangement. In
any case it is better to do all
your measuring and marking out
on a sheet of cardboard cut to the
size of the panel, and after this
has been done to your satisfaction
prick through the positions of the
holes to be drilled on to the panel
itself.  When all the holes have
been drilled, do not forget to
remove from both sides of the
ebonite the shiny surface with
fine emery paper, rubbing prefer-
ably with a circular motion, When
this has been done a fine polished
matt surface may be obtained bya
mixture of turpentine and emery
powder, using plenty of elbow
grease, The original shiny surface
has a certain amount of tinfoil
deposit on it, which, of course,
must be removed. ~
Follows a detailed list of the Cost
of the components used :— -

Cabinet and panel . ..o 10 0O
L.F. transformer . I 2 o
2 Polar condensers, 0.001 V
wF.and 0.0003 uF.. 8 o
3 Filament rheosta’cs’ T C B. ) 12 0
1 Filament rheostdt (3-
valve, Burndept) . o
2 Dubilier condensers,
0.002 and o.001 pF. . 6 o
Mullard grid leak and con- .
denser .. . . 5 O
Valve holders 3 o
2 special coil plugs .. 4 o
10 Terminals .o 2 6
10 Name tabs .. .e 2 6
£5 o o
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In addition to the above will be to — of cell No. 3, and the 36 of %SﬁUYJDGDDUDDDDDDDDDDGS
required, as already mentioned, cell No.3to PHONES+. A1 uF. 5 CATALOGUES 0
valves, batteries, phones or loud condenser connected across the g H
speakers, inductance coils, an -extra total H.T. will give smoother [ RECEIVED £l
Ne) 1 r0-CO1 ing ¢ I . 3 1
coil plug, a two-coil stand fitted running as the battery gets older. Honnnoooooooooooooonod

with a small D.P.D.T. switch. A
very efficient combination of valves
for this instrument is a P2 Cossor
for the H.F. (left-hand socket on
front of panel), Ediswan A.R. for
detector (middle socket, and any
type of “R” wvalve for L. FI.
(right-hand socket), with about
54 volts on the first two valves,
7.e., across the H.T, terminals
and 108 volts on the last valve,
i.e.,across PHONES + (the middle,
terminal on the top of the panel)

and the H.T.~.  Three Hellesen
36-volt cells were used, and if
connected in series the—of cell

No. 1 is connected to H.T. -,
the 36 of cell No. 1 to - of
cell No, 2, the 18 of cell No. 2
to H.T. +, the 36 of cell No. 2

The square section wire may be
obtained from Messrs. DBowyer
Lowe. In the set, as described, no
provision is made for grid cells.
With certain types of “ R valve
an extra grid bias of 1} or 3 volts
may mean furthér amplification.
It would be worth while, before
connecting permanently the O.S.
of the transformer to the L..T. — to
try the effect of 14 v. or 3 v. between
these points, connecting the + of
vour grid cell to the L.T. ~ con-
nection, and then - to the O.5.
of the transformer. With the
components used it is very simple
to comnnect wires temporarily to
the O.S. terminal of the trans-
former and the screw on the frame
of the L.F. rheostat.
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Just as we go to press we have
received from the Igranic Electric
Co. several highly interesting
publications, including particulars
of the new Igranic concert coils,
Nos. 1, 2, 3 and 4, the complcte .
set selling for f1. These coils
differ from the usual honeycombs,
having a more efficient form of
mounting and, we would assume,
a lower self-capacity. A second
leaflet describes the new Igranic
honeycomb high-frequency trans-
former wound by the honeycomb
method and mounted on four pin
base which has become so popular
for  high-frequency transformer
mounting. There are six of these
transformers, covering a range of
wave-length up to 1,500 metres.
We hope to test these and the
coils just mentioned at an early
opportunity. The Igranic Co.
also send us a valuable booklet on
the honeycomb coils,
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The Jolly Season,

HRISTMAS, we are informed
upon the unquestioned
authority of a bard of

bygone days, comes but once a
year. © Those of us who have
attained the rank and dignity of
paterfamilias are perhaps thankful
that it does not come more often,
at any rate in our more gloomy
moments when we brood over the
plenteous crop of bills, demand
notes and reminders that this or
thatlittle account is now very much
overdue. The second line—I know
not whether there be others—of
this beautiful little poem strikes
a happier note assuring us that
when it comes it brings good cheer.
The last word, by the way, does not
mean jollity. In old English it
signified quite simply food. Even
in ancient days Christmas brought
its little worries which men stifled
with roast beef and plum porridge,
or drowned in copious draughts of
sack. In either case thev were
temporarily obliterated then, as
they are now with more modern
fare. ' ‘

For the wireless man Christmas
is a breathless time. His progeny,
‘male and female, arrives home from
its various -seminaries of learning
brimful of wireless lore acquired
during term time, and madly
desirous of - bringing him up to
date in the matter of new circuits.

The Young Inquisitors.
Hardly have they leapt from their
taxis before wireless talk pours

from their young lips. They invade
the radio den, examine one’s gear
and indicate pretty plainly that
they are not impressed by their
sire’s progress during the time that

they have been away. 1 always
rather dread these first moments of
the holidays, for one knows that
one’s whole reputation as a radioist
“is hanging in the balance.

Time was when one stood un-
questioned as the supreme authority
on all matters wireless, when the
explanations that one gave in
answer to questions as to how this
or that worked were accepted with
implicit faith as the last words
upon the subject. Now, when the
trembling parent is under cross-
examination by the junior members
-of his family he has to mind his
p’s and q’s. Should he give one
out-of-date explanation there will
be a prompt outcry of protest.
“Oh, I say, Dad, that won’t wash
now, you know. Why, Armstrong
showed the other day that that
was all rot.” Tt is useless for him
to attempt to cover up his
ignorance by taking refuge as
was his wont of old in long words,
The lips of babes and sucklings
are familiar now with even longer
ones, so that if he attempts this
subterfuge he will probably find
himself ingloriously hoist on his
own petard.

Hints to ghe Harassed.

The safest course, I think, is
to let them do most of the talking,
adopting oneself an obvious air
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of interest, and refusing to be
drawn into waters that are too
deep to be safe. Let them dis-
parage the circuits that they find
upon vour bench to their hearts’
content. Tell them that you have
been waiting for their arrival to
try out new things. This if you are
wise is the strict truth, for why
bother vourself to spend hours
over complicated wiring when you
can get someone else to do it for
you ?

Put away vour really valuable
bits and pieces, but give them the
run of the rest and they will do all
the donkey work whilst you sit
comfortably directing operations,
puffing at your favourite pipe.
Ask the young directly to do a job
of work, and they will shy at it
in no uncertain manner; but let
them think that they are doing it
for their own delectation, and they
will labour with a will at the hardest
or the most finnicky of jobs, and
come up smiling at the end of it,
asking for more,

A Wireless Christmas,

This is to be a wireless Christmas.
It may safely be predicted that
the present very respectable army
of the best part of half a million
owners of sets will receive tens of
thousands of recruits to its ranks
within the next few weeks. Every
boy and every girl whose home is .
not alreadv a wireless one will
desire one Christmas present above
all others, and that will be some
form of receiving set. Now there
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is one littfle human weakness
inherent in all fathers: they don't
in the least mind buying presents
with which they themselves can
play.

At past Christmastides if one
of vour boys suggested a bicycle
you were apt to hum ! and ha!and
to explain that business was rotten.
But if he let it be known that his
desires ran in the direction of
model railways you beamed upon
the lad, and forthwith got you to
the appropriate shop, where you
probably spent far more than you
could really afford upon a fascinat-
ing outfit. 'With its help you
thoroughly enjoyed Christmas Day,

most of which you spent nominally-

in demonstrating how it should be
worked, but really in playing with
it, to your son’s thinly disguised
disgust. There is an old and
pathetic story of a boy who con-
fided to his mother that he was
going to give Dad a clockwork
engine’ as a Christmas present so
that his progenitor might have one
of his own to play with.

The Wise Child

Things being as they are in the
way of masculine human nature,
I make bold to prophesy that
where the hint that a wireless set
would be appreciated comes to
the father who has so far not got
beyond flirting with the idea that
some day he may posibly install
one, it will not be a seed cast on
stony soil. Rather it will be as a
match applied to a fuze train. It
will - be the little push needed to
make him overcome his doubts and
to plunge resolutely into the deep
end.

But do not, lads and lasses,
imagine that you are going to have
the free run of your present for a
day or two, What happened with
the railway outfit will happen in a
thousandfold intensified form with
the wireless set. His hands, not
yours, will twiddle knobs; his
ears will grow sore under e al
too clinging caress of the cheap
’phones that he has bought, while
yours will suffer never an ache.
Leavchimaloneif you have wisdom,
encourage him to do these things,
denying yourselves for a little
while,

Bitten
Why does he sit for hours before
the table upon which the thing is
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placed ? Why is his countenance
now the playground of seraphic
smiles, now a storm centre where
frowns and scowls chase one
another like thunderclouds ? Why
do his lips murmur sudden naughty
words ?  Why?  Because the
germ of radiomania is at work, and
in a very short time this will be an
acute case.

Bide your time; restrain your
youthful impatience; and in a very
tew days you will see him coming
home one evening with a formidable
array of parcels, from which he
will produce all the components
needed for making something really
hefty in valve sets. A little tact
on the part of the family, a few
suggestions thrown out, will trans-
form the most non-wireless father
in an incredibly short spaceof time
into a five-valve man complete
with loud speaker, so that all can
enjoy the entertainment that it
brings in,

The Aftermath

And so though you will see what
the Huns call family-tfathers bearing
home large parcels that obviously
contain wireless gear, coils of wire
and the like during the days that
immediately precede Christmas, you
will meet these same men on the
train a week or so later still more
burdened with even larger parcels,
They will be babbling of reflexes
and reaction and rectification.
They will beg you:to be careful not
to bump into them, explaining
that their pockets ‘are full of
valves. You who can still remember
your own first violent attack of
the disease will smile benignly and
understand.

A Hectic Time

Aerials will sprout everywhere.
Families will toil unremittingly at
the task of stretching the wires
which are paradoxically essential
for wireless. All kinds of poles,
rickety or stout, will be pressed
into service. All manner of weird
erections will spring into view upon
the landscape. Householders will
work whilst landlords look on and
weep and raise their hands aloft in
unavailing protest. Garages will
be chock-a-block with accumula-
tors, the owner of each and every one
clamouring to have it charged at
once-—it not sooner,
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Such will be the outward and
visible signs of the coming of the
first real radio Christmas. Within
the homes that are Englishmen’s
castles you might see, if you wera
provided with X-ray eyes where-
with to pierce their walls, whole
families clustered intently round
small tables covered with an array
of gadgets, before which sits the
master of the house fighting Lis
first battle with things that won’t
go right. Yes, Christmas will be
a busy tinlefand, my word, won't
there be some howling in the ether
when the army of neophytes gets
seriously to work for the first time,

Our Little Troubles

We who are seasoned hands at
the game will have our little
troubles too. Beginners will clutch
at us even as drowning men clutch
at straws. They will bring us all
their worries and will seek to
borrow—beware that borrowing !—
the essential gadgets that in their
haste and flurry they have for-
gotten. Their feet will be ever upon
our doorsteps, their hands in-
cessantly upon our bells. Let us
deal gently with them in the season
of peaceand good will, recalling the
days not so long past when we
ourselves harried those who were
reputed to be experts, seeking to
assuage the thirst for knowledge
at the fountains of experience.

But our worst ordeal will be
when our better halves make up
those little parties that are so dear
to feminine hearts, and having told
everyone what splendid and reliable
sets we have, beg us to let the
assembled company hear what
they can do, :

Mysteries

Then you may bet your boots
that some little rift within the lute
will make the music mute or else
distort it so horribly that even
Philistine ears cannot bear to
listen. No one has yet been able
to explain how it is that a set which
was working perfectly on the
previous evening, at the end of
which it was merely switched off,
the tuning adjustments remaining
untouched, can go completely on
strike when the filament ** juice
is turned on once more on the next
day.

THE LISTENER-IN.
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HERE is no question that
this will be the first real
wireless Christmas in this

country, Last year at this time
broadcasting had only just com-
menced, and those who possessed
sets could be lookéd upon as
pioneers in a new field. The new
form of amusement had not lost
its original flavour of technicality,
and it was still presumed to be a
kind of scientific hobby requiring
much knowledge for its successful
prosecution. Now we all know the
true facts, and thousands of people
who have not the slightest technical
knowledge nor desire to learn
science have been buying and
using wireless sets with the greatest
satisfaction. = Naturally when we
are deciding what to give in the

way of Christmas presents, wireless
in some form or another -

will come to our mind,

It should not be
imagined that a complete
set is theé only suitable
wireless present. -
Naturally a complete set
will be welcomed by
those who have not one,
and if the giver is pre-
pared to spend a fair
sum the gift can be.of a most
elaborate nature.  Comparatively
few of us, however, are in the
position to spend large sums, and
it is to those that we would suggest
one of the gifts mentioned towards
the end of this article.
of all let us see what is the best
way to approach the problem of
buying a complete set.

The best way to start is to take

a map and see how near the happy:

recipient of the set will be from

the mnearest  broadcasting station.’

If this distance is not more than

10 miles, then you may be sure

that a crystal set will be quite
good enough for reception on two
or three pairs of telephones.
though signals are frequently re-
ceived at much greater distances

But first’

Al-.

with such a set, one cannot. rely
on successful reception much be-
yond this figure. For distances
up to 50 or 8o miles a two-valve
set will give all that is required,
provided the first valve is arranged
for what is termed high-frequency
magnification. Almost every
maker gives some kind of estimate
of a satisfactory distance at which
his set can be used, but unfortunately
a large number make quite ex-

In general
terms it may be said that a two-
valve set will give satisfactory
reception from the nearest broad-
casting station in practically any
part of the country, and unless

aggerated claims.

it is desired to receive several
stations on the one receiver, this
number of valves should be satis-
factory for headphone reception ;
still greater volume, of course,
will be obtained with a three-valve
set. It is recommended for those
who live at extreme distances
from the station.  Fortunately
with the number of broadcasting
stations now in operation, com-
paratively few peopls are very
far away from a broadcast centre.
The next point to decide is
whether a loud-speaker is to be
used with the set. Now a loud-
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speaker is nothing more than a
device for distributing loud sounds
throughout a room or hall. It is
not in any sense a magnifier of
itself, and good strong . signals
are required before it will operate
satisfactorily. For this reason
no crystal set will operate a loud-
speaker well enough to distribute
sounds throughout a room no
matter how near we may be to a
broadcasting station.  Valves are
therefore all that is requited for
use in loud-speakers, but there is
one exception to this last statement
and that is when we use a Brown
microphone amplifier, a device which
will magnify signals on a crystal
set and without valves and will
bring them up to the requisite
strength for a loud-speaker.

Up to five miles from a broad-
casting station, providing a good
aerial is used, a single-valve note
magnifier attached to a crystal
receiver will operate a loud-speaker
fairly well. At 10 to 15 miles

. a two-valve note magnifier will

serve for loud-speaker work. These
magnifiers do not require any
skilled handling and are simply
attached to the usual telephone
terminals of the crystal set, the
loud-speaker being attached to
terminals on the magnifier. A
valve magnifier will require, in
addition to the valves themselves,
an accumulator to supply the
current to the nlament and a
high-tension battery. When quot-
ing prices for valve sets it is unm-
usual to include the valve in the set,
so that when deciding the cost of
the present, bear in mind that
valves will be required, and that
these will cost a minimum of 158,
each. Accumulators and high-
tension batteries are also rather
expensive requisites. Valve sets
having two or three valves will
operate a loud-speaker satisfactorily
within 5 to ro miles of the station,
and a good four-valve set will
operate a loud-speaker from the
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nearest broadcasting station in any
part of the country and will fre-
quently bring in several this way
when skill has been acquired in
handling it.

When buying any set, whether

crystal or valve, be sure you
provide extra telephones. The
price quoted for most sets include
one pair of telephones, but this,
of course, is quite inadequate, as
wireless becomes a particularly
selfish hobby if only one
member of the family can .
listen at a time. Two pairs
should be the minimum num-
ber and if there are several
members of the family who
desire to listen-in, and par-/
ticularly if the recipients are
hospitable folks, three or four
pairs can well be included.

So far we have been con-
sidering the question of gifts
to those who have not a
wireless set of any kind,
Many people, however, are
already provided with some kind
of set, and for these we can bring
much pleasure by supplementary
gifts. Let us consider a few very
useful gifts to anyone who has a
wireless set. .

If the person to whom the gift
is to be sent has already a crystal

aZ
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set, ind how many pairs of tele-
phones he or she has. In any case
an additional pair will always be
welcome, A particularly useful

gift is a pair of tzlephones especially
made for ladies; these have
not the wusual head-bands, but
are attached to a special handle
which prevents the disarrangement
of the hair. The handle rests on
the lap or may be held in the hand
as convenient.

Perhaps the crystal set is now
being used at 15 or 16 miles from
a broadcasting station, and
the strength may not be
quite sufficient for the
elder 'members of the
family, who perhaps are
slightly deaf. In such a
case the gift of a single-
valve magnifier with a
small accumulator valve
and high-tension battery

willbea very welcome gift.

A loud-speaker is another
welcome gift, but unless it is given
with a suitable amplifier, it is of
course useless in a set not suffi-
ciently strong to utilise it. Two
members of a family can well
combine to give one the loud-
speaker and the other the amplifier,

and perhaps a third may join in
by providing the batteries, valves,

etc. A first-class loud-speaker
costs from £5 to £6, while quite
serviceable instruments giving good
reproduction of somewhat lower
quality are obtainable for £2 or £3.
It should not be imagined that
the larger loud-speakers are only
suitable for great halls. The
larger instruments are essential
if one is to get good purity of
tone ; the small loud-speakers are
really much less efficient. For this
reason a gift of a large loud-
speaker to those who only have
the Baby type will be particularly
welcome, and will greatly improve
the reproduction. The same
magnifier or amplifier does for
both instruments, and it should not
be imagined that the larger loud-
speakers require much more power
to operate them.

Even to those people who seem
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thoroughly well supplied with wire-
less matters we can make splendid
gifts of useful parts. For example,

new valves are required from time
to time for every valve set, and

It

Lo

)

N

one never knows when a valve
may fal through perhaps being
dropped or jolted. A present of
two or three good valves is always
welcome, and if they are of the
latest dull emitter type may enable
the recipient to effect very con-
siderable saving in current con-
sumption and therefore in cost of
upkeep.

Speaking of current consumption
suggests one of the best of all
Christmas presents in wireless to
: those who already bhave electric
light in the house. This is a home
battery charger; of these there
are several varieties, and practically
every one is so simple that, to use
the proverbial phrase, a child can
work it. To charge the accumulator
it is only necessary to connect
one of these devices to the nearest
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electric light socket and its two
output wires to the accumulator.
This can conveniently be done
inaspareroom. If the accumulator
i$ run down at the end of an

evening’s programme and it fis
connected to the home-charging
device, it will be fully charged
by the time the next evening's
programme begins. The cost of
running these devices is negligible,
as the current consumption is
very low indeed. The present
writer has had such a device in
operation in his house for some
six months, very heavy demands
being made upon it. It has not
given the slightest trouble mnor

has a single adjustment had to be
made from the very day it was

installed. Seeing that the wireless
user who listens-in every night

is probably paying 2s. or 3s. a
week for charging his accumulators,
the saving possible with such a
device is naturally -verv high.
We particularly recommend it as
a gift to those people who have a
wireless set already.

Other most welcome gifts are
spare accumulators, or an accumu-
lator much larger than the recipient
is at present using; new high-
tension batteries when it is known
that those in use are nearly finished ;
teak carrying cases for accumu-
lators; additional coils when a

set with plug-in coils is in use;
wave traps (these are particularly
useful to people who are jammed
badly) ; wave-meters (to help the
users of multi-wave sets to pick up
more distant stations readily);
a steel or lattice mast to enable
the user to get greater distances
with the bigger aerial; hydro-
meters to test the specific gravity
of the'acidin the accumulator; and,
of course, bocks on wireless, which
always form most acceptable pre-
sents. The advertisements in this
journal will show that there are
available all kinds of books, beth
elementary and advanced, for every

type of listener, and there should
be no difficulty in making a suitable
choice. Wireless diaries may quite
easily take the place of Christmas
cards this year when sending
reminders to listeners-in.

Of course when we come to
presents for the home constructor
there is an. endless array at all
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conceivable prices. We can, if we
wish, send complete sets of parts
to enable the home constructor
to build a set on definite lines, and,
on the other hand, we may send
such components as inter-valve
transformers, which can always
be made use of by the experimenter
in all kinds of circuits. The inter-
valve transformer is a particularly
suitable present for the young
‘experimenter, as these components
are on the expensive side and must
When buying
wireless components for boys it is
just as well to make a few enquiries
first, for everv boy has some
component he longs for and which
he cannot at the moment atford.

Just a word in conclusion. When
making your purchases, especially
by post, confine them to reputable
firms. If you have doubts as to
the. standing of a firm, consult a
wireless friend or else the nearest
wireless society. These societies
are very useful and should be
joined by every listener, whether
he is able to attend regularly or
not,

RADIO PRESS

EDDDDDDDDDDDDDDDDGDDDDDU
[

0

2 INFORMATION

]
]
]

[T Cn e T T
O00oar

DEPARTMENT [

| 0 o o [

Owing to a tremendous increase in the
number of queries, and the policy of the
Radio Press to gives cxpert advice and not
merely ““ paper circuits,” it has been found
necessary to enlarge our staff dealing with
such matters. The slight delay in answering
letters will shortly cease. In view of the
expense incurred we are reluctantly com-
pelled to increase our charge for replies to

(-

al

-2s. 6d., according to the rules below.

If readers will comply with the conditions
laid down they may he assured of more
prompt attention.

All queries are replied to by post, and
therefore the following regulations must be

" complied with :— -

(1) A postal order to the value of 2s. 6d.
for each question must be en-
closed, together with the coupon
from the current issue and a
stamped addressed envelope.

(2) Not more than three questions wili
be answered at once.

(3) Complete designs for sets and com-
plicated wiring diagrams are
cutside the scope of the depart-
ment and cannot be supplied.

(4) Queries should be addressed to
Information Department, Radio
Press, Litd., Devereux Court,
Strand, London, W.C.2, marking
the envelope ** Query.”
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| Using Jack Control u
m By PERCY W. HARRIS, Assistant Edilor, .
‘% In last month’s issue full working details were given of the construction of a three-valve H
% set conlaining two high-frequency valves followed by a detector. In the present article L)
] Mr. Harris describes the construction of a handsome two-valve magnifying unit which, u
_]; when added lo the Transatlantic receiver, converts it into a five-valve sel. m
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N last month’s article, in describ-
I ing the construction of a
Transatlantic receiver, it was
pointed out that the three-valve
set, although highly sensitive for
the reception of distant signals,
would not give enough volume to
work a loud-
speaker satisfac-
torily save in the
immediate vici-
nity of a broad-
casting  station.
In order that the
set may be {ully
efficient for loud-
‘speaker work I
have constructed
a further unit in
a cabinet of the
same size and
shape which when
placed alongside
the Transatlantic
receiver enabled
one or two more
valves to be used
for magnification.
Although designed
as a companion .
cabinet to the
Transatlantic
receiver, this &
note magnifying
unit is, of course,
equally efficient
on any other
receiver thereader
may possess, and,
indeed, forms a
useful cabinet for
any experimental
work. In designing it the follow-
ing points have been borne in
mind :(—

(1). The provision of separatle

terminals for telephones and

" loud-speaker with a switch
to change in a moment
irom one to the other (two
pairs of telephone terminals
are provided).

(2). As for headpiece reception
note-magnifying valves are
rarely needed, with this set
provision is made to listen
on the three first valves
alone without disconnecting
any wires.

Although designed as a companion cabinel lo lhe ;
receiver, this cabinet amplifier will work as well with any olher veceiver.,

(3). In order to facilitate the
cutting in and out of the
note-magnifying valves, at
the same time economising
with the current, a plug
and jack are provided which
perform the double function
of connecting the telephones
or loud-speaker in the right
circuit, at the same time
disconnecting - the filament
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Transatlantic

supply ot those valves not
in use. .

{4). Bridging terminals are pro-
vided so that the same
low-tension supply serves for
both cabinets.

(5). In order that one may
get the best out
of the note mag-
nifying valves
separate  high
tension termi-
nals are provi-
ded, so that a
higher voltag:
can be placed
on the mnote-
magnifying
valve than is
used on the
previous valves.

(6). Provision is

made for a

variable  grid

bias on the
last valve.

The general ap-
pearance of the
instrument can be
gathered from the
first  photograph
in this article. It
will be seen that
the front panel
carries 14 termi-
nals—4 on the
left, 6 on the right
and 4 ‘at the

~ bottom., In ad-
dition to these
terminals  there
are : a single pole

2-way switch, which connects the
output either to the telephones or
to the loud-speaker ; two small opal
windows to show that the valvesin
the interior of the cabinet are
alight ;  three jack sockets’; two
filament resistances and one plug
which is connected to a flexible
cord entering the middle of the
panel. The terminals on the left are
as follows (reading from the top):
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Back of the cabinet removed to show disposition of pavts.

TLow-tension positive, low-tension
negative, input (plate) input
(positive). These are so disposed
that they come alongside the
corresponding terminals of the
Transatlantic receiver, so that short
lengths will bring the tuning in.
On the right-hand side the terminals
reading {rom the top are as
follows : — High-tension positive,
high-tension negative, low-tension
positive, low-tension negative (these
two terminals are duplicates of
those on the opposite side, so that
the accumulator can be connected
to either side at will) ; the remain-
ing two terminals on this side are
for the loud-speaker, the upper
being that for connection to the
pole marked positive of the loud-
speaker. The four terminals on
the bottom of the panel are for
the telephones, these being con-
nected in parallel. The 1rst and
third (reading from the left) are
for the positive poles of the tele-
phones. When connecting either
the telephones or loud-speaker to
this instrument, it is advisable to
follow this rule and to look to see
whether your phones are marked
with a plus mark on one of the
leads. The loud-speaker should
besimilarly marked.  Ifthephones
and loud-speaker are so connected,
the steady plate current will tend
to increase rather than decrease the

magnetism «f the permanent mag-

nets. If connected the other way
round, your telephonas and loud-
speaker will gradually lose their
sensitiveness, Not all the best
makes are so marked, however,
Above the two jacks are a pair
of filament resistances controlling
the two valves. These are of the
plain type and need have no
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vernier adjustment as this is quite
unnecessary with note-magnifying
valves.

Looking at the photograph which
shows the back of the instrument
removed, we see inside a shell
which carries two valve sockets,
Between these two is placed a 44
volt battery which places a negative
bias on the grid of the last valve.
The two intervalve transformers
are placed side by side in the space
between the jacks which project
from the top of the panel. The
wiring is carried out with No. 22
tinned copper covered with Systo-
flex tubing, the sole exception
being two wires of No. 18 bare
tinned copper which act as bus-
bars across the back of the instru-
ment and join the two pairs of
low-tension terminals,

List of Components Required

Here is a complete list of com-
ponents required. As [ frequently
receive letters fcllowing the pub-
lication of my articles, asking for
the names of the exact components
used, I give them below, but it must
be understood that there are many
different makes of the same com-
ponent and practically any good
make will suit just as well,

1 polished mahogany cabinet
of the same dimensions as
that described in the pre-
vious article for the Trans-

Another view of the back with valves and biasing battery removed.
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atlantic receiver. (Scientific
Appliances.)

1 ebonite panel, 12 in, by 8 in.
by % in. (this can be pur-
chased ready cut and matted,
“thus saving a good deal of
time and trouble for the

home constructor).

14 pairs of terminals and nuts.

2 Igranic resistances.

2 Opal valve windows (Elwell).

2 ““A” type valve sockets
with flanges.

1 cingle pole 2-point switch
(Bowler-Lowe),

2 D.F. jacks (Elwell).

1 S.M. jack (Elwell).

1 plug {(Elwell),

2 good intervalve transformers
(in this case 2 Igranic
shronded™ patterns were
used).

1 Mansbridge condenser, 1 uF.
(Radio Instruments).

About 4 vards of Systoflex
tubing (McMichael).

A quantity of No. 22 tinned
copper wire.

Abont 1 yard of No, 18 tinned
copper wire.

2 short lengths single electric
lighting flex.

2 spade soldering tags.

1 strip § mahogany, 12 in long
by 2 in. wide.

Use of Plugs and Jacks

The plug and jack method of
control of low-frequency and detec-
tor valves is little used by amateurs,
probably because of the lack of
detailed information as to the
advantages and connections of
these components.

They are a great convenience,
as will be seen of a moments
examination on the  possibilities
of "the present instrument., For
example, when we plug into the
left-handjack socket, the telephones

or loud-speaker are substituted .

for the primary of the first inter-
valve {ransformer, and one thus
listens on the Transatlantic receiver
alone, without the-magnifier. When
thus listening, the circuits of both
valve filaments in the magnifying
unit are broken and thus the valves
do not light.

On pulling out the plug the

telephones or loud-speaker are im-

medlately disconnected. spring con-

tacts in the first jack come together.
and connect the primary of the’

first intervalve transformsér in cir-
cuit. On plugging into the middle

socket, ‘the filament circuit of the .

first note macmfvmfr valve is

closed and the telephones or loud-
speaker are inserted in the plate
circuit of the first note magnifying
valve, the action of pushing the
plug into’ the jack' disconnecting
the primary of the second inter-
valve transformer and substituting
for it the telephones or loud-
speaker. - On pulling out the plug
irom the central socket spring
contacts come together, the primary

of the second intervalve transformer .

is substitated for the telephones
or loud-speaker and, on inserting
the plug into the last socket, the
filament circuit of both note
magnifying valves is now closed,
the valves light and the telephones

MODERN WIRELESS

Details of anstruction

© Although the wiring of this
receiver is somewhat complicated
owing to the introduction of jacks,
it will not be found difficult to
wire up . if the reader carefully
studies the photographs and dia-
grams accompanying -this_article, -
The first step should be to remove
the surface skin from the ebonite
in the usual manner with emery
paper (if one has not purchased a
panel ready finished), and to mark
out on the back the positions of the
various parts. As it is likely that
the reader may care to use identical
parts in his instrument, I give in

1P

or

The circuit diagram.

are inserted in the plate circuit of
the last wvalve. It will thus be
seen that very rapid interchange
of connection is possible with the
minimum of trouble. The switch
at the top of the cabinet is also
very useful, as when signals hbecome
tow strong for telephones one can
immediately place the-loud-speaker
in circuit without disconnecting
or connecting any further leads.

The sple disadvantage of the
filament control jack system is that
the life of the valves is somewhat
shortened by throwing the full
current on to them all at once.
However, provided that one does
not misuse this system by too fre-
quently plugging in: and out it
will not be found that the valves
are appreciably injured.  Those who
wish to make the most of their
valves, are advised to switch off
with the filament resistances as well,
so that when connecting a valve
resistance is slowly to be cut out
until the right' valué of filament
currentis obtdmed Personally lam
willing to sacrifice a little of the
life of a wvalve for-the added -con-
veuience obtained.

o
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this article a dimensioned plan of
the rear of the panel.

The 2-way switch used for chang-
ing from telephones to loud-speaker
is purchased ready mounted on a
disc of ebonite. To insert this in
the panel it is necessary to cut a
hole of 1}in. diameter. This can
easily be done by scratching a
circle of this diameter with a pair
of dividers, drilling a single hole
somewhere near the line and cut-
ting out the disc of ebonite with a
fretsaw. Many readers will be
unaware of the fact that the fret-
saw is an excellent instrum ent
for cutting ebonite and no diffic uity
whatever will be found in cutting
circular holes of any size wilh 1ts
aid. Of course, if the reader
desirgqg he can mount the switch
straight on to the ebonite in the
usual way,and many will prefer to
do so; but the particular z-way
switch mounted on its circular
base of polished ebonite makes
rather a handsome addition to the
panel. It is secured in  place
with three 6 B.A. metal screws
(countersunk heads) passed through
the disc and through clearance
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holes in the ebonite panel.  To
save tapping these holes they can
be made of such a size that the
screws pass easily through and are
held in place by lock nuts at the
back. It will probably be necessary
slightly to enlarge the holes in this
disc in order to admit the 6 B.A.
metal screws, as this particular line
of components is primarily designed
for mounting on wood panels.

No difficulty will be found in
mounting the [granic resistances,
as a cardboard template for drilling
purposes is provided with each
resistance. As’ the holes for the
jacks are probably larger than that
of any drill the reader may have
conveniently in hand, these holes
also should be cut out with a
fretsaw. A slight irregularity in
cutting them does not matter,
as the sockets are flanged and pro-
vided with a metal ring which will
cover any slight irregularity. The
two holes for the valve windows
should also be cut out with a fret-
saw, These also have flanges which
will cover up any slight irregu-
larity in cutting the holes. No
special means are required of secur-

ing the windows, as they push into
place and are held tight by expand-
ing strips.

When all the panel components
are in place see that the lock nuts
for the terminals and other com-
ponents are quite firm and then
with a smooth file’ remove the tops
of all screws, etc., which have to
be soldered, so as to present a bright
surface. Place a tiny touch of
fluxite on each point to be soldered
and with a hot soldering bolt
tin each point carefully. After
tirining and when the metal has
cooled retighten all nuts, otherwise
later on you may find them be-
coming loose. Now.place the panel
temporarily in position. It will be
found that the jacks are projecting
at an angle into the cabinet.
Take your two intervalve trans-
formers, place them side by side
so that they fall between the jacks.
Mark the positions, remove the
«panel and secure the transformers
in place by means of suitable wood
screws. Next take the wooden strip
which forms the shelf to carry the
valve holder and at a distance of
2} in. from each end cut out a

2"
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circular hole exactly 1 .in. in
diameter ; cut this as neatly as
you can either with a brace and bit
or a fretsaw. Now take the flanged
valve sockets and push them
through from below, so that the
flange is below and not above the
shelf.  Three wood screws will
now hold each socket to the shelf,
leaving the top of the socket
projecting through the board. Do
not secure the shelf in place until
later. :

If you examine the wiring
diagrams you will see which of
the wires you can connect up before
placing . the panel in position.
With the panel on the table and the
No. 22 tinned copper wire, together
with the Systoflex tubing quite
handy, make the connections be-
tween those terminals on the panel
which are joined together. On
every terminal which is joined
to a component not on the panel
solder a length of wire about a foot
long and leave these loose. In the
case of the low-tension terminals
you should connect them together
with the No. 18 bare tinned
copper wire, which  being stiff can
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In this article an entirely new miethod of showing the wiving is presented for the first time.

This diagram

wmust be used in conjunction with the furthey diagram on the next page.
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be bent and made to stand away
from the panel, switch, etc.

Now fix the 1 uF fixed condenser
in the position shown on the left
of the bottom of the box looking
from the back and tin its lugs
preparatory to soldering. Also
connect on each of the terminals
of both intervalve transformers
similar lengths of wire for connec-
tion. Take the valve bridge and tin
the four pins of each valve socket
and secure it in place at a height
of about 3ia. from the bottom of
the box. Screws for the outside
of the box will serve for this
purpose.

The next step is to place the
panel in position and to secure it
in place with the necessary screws.
Pull all the odd lengths of wire
out through the back of the box.
(It will look in the most inextricable
mess with loose wires everywhere,
but do not mind this. However
complicated it may look you will

find it by far the simplest method
of wiring up a receiver on these
lines.)

Before beginning to wire up the
receiver, take your plug and a
piz=ce of silk-covered electric lighting
double flex, about a foot long.
Bare each end of each wire and
solder to the two wires at one end
two short pieces of thick wire.
This is necessary as the particular
plugs are made to take the tips
of telephone cords, and only the
standard size of wire used on these
tips will do.
would suggest that you obtain two
tips from old telephone cords.
When these are in place you can
attach this flex to the plug quite
easily. Pass the other end of
the double flex through the hole
in the panel made to take it, and
when through tie a knot on the
other side to prevent the cord
being pulled back. The two ends
of this flex, as you will see from the

(JACK DIAGRAM)

IFor this reason I
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drawing, are connected one to the
switch arm and the other to one of
the telephone terminals and to the
lower lond-speaker terminal. I
should mention here that when
you have completed all of the
wiring it will be necessary to test
with a pair of telephones and a dry
cell to find whether you have con-
nected the correct wire to the
positive terminal of the telephones
and loud-speaker. To do this take
a pair of telephones, connect one
lead to the dry cell terminal, the
other to the high-tension terminal
(of course no H.T. battery will be
connected during this test), leaving
the remaining terminal of the drv
cell free. Now take the dry cell
in your hand and tap the free
terminal against the positive loud-
speaker terminal on the right of the
panel looking from the {ront.
If you hear a loud click when the
contact is made and broken your
connection is correct. If the click

Fil Res. f Fil Res. ﬁra Negative Busbar:,
e UPPER
/ %i 7 INPUT
2 2 Trcmsforn 2 — TERMINAL
K] Tra/z.sfarm [ =
1P e SSSESRSIm T |5 LOWER
B e SR e : veutT
YuF Condenser 4| == l Platz 6 7] TERMINAL,
and + H.T. 2nd valve: /sb mlra.
To+ L.T. Bushar ( VALVE STRIP DIAGRAM ) ’
oS om0 g.s. ff’f
.S. ranstormer
Transformer
S HT TRANSFORMER DIAGRAM LoweR T
Y Flex lead - TERMINAL.
5 o/‘jacb Fil Res.
5
f af"}acﬁ:
OF 1.8 O,F'. - .

If ihese three diagrams ave studied in conjunciion with the previous qumm the wiring will be quite clem'.
Whatever the arranaement of transformer terminals, be sure that your leads go lo the I P, O.P., ete.,

this way.
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is only heard when you tap the
lowest or negative loud-speaker
terminal, you should disconnect
the flex from the plug and reverse
the connections. A new trial will
now show you that the positive
terminal of the H.T. supply is
connected to the positive loud-
‘speaker and telephone terminals.

Owing to the complexity of the
wiring it is not possible to give
the ordinary wiring diagram in its
usual form. For this reason special
and novel wiring diagrams are
given. These diagrams should
give all necessary information for
connecting up.

With the diagrams in front of
vou, begin on the right-hand side
of the instrument (looking from the
back) and, taking a wire, stretch
it across to the point to which it is
to be soldered. Measure this
length, cut a length of Systoflex
tubing, slip it over and then, with
a touch of the soldering iron, join
the wire in place. Directly youhave
soldered the particular wire, cut
off the surplus length. If you take
one wire after another and follow
this method you will find it a simple
way of joining up, and as you pro=
gress the wiring will become simpler,
as the connections will be more
obvious. In those cases where you
have a wire on each of the two
terminals to be joined, usé the most
convenient and remove the other.
Be very careful to cut the lengths
of the systoflex tubing correctly,
sothat the bare wire may becovered
up so as to prevent short circuiting.
It is quite permissible to use two
quite different makes of transformer
for the two stages—indeed, sonie

constructors prefer to do this, as .

there is sometimes less chance of

unwanted audio-frequency reson-’

ance when this is done.» The best

00

1
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makes of transformers, however,
can be used in pairs perfectly
satisfactorily.

It will be noticed that the fila-
ment portions of the first jack are
not used in this set. If they were
used the whole of the current for
the three first valves would need
to be made and broken through
one small contact, which is not
advisable. If, however, the reader
has only a single valve prior to this
cabinet, there is no reason why the
filament of the first valve should
not be controlled in this way. For
one shilling Messrs. Elwells issue
an excellent book of diagrams
showing how to use these jacks
in every conceivable manner in
all kinds of circuits, and if the reader
desires further information in this
regard he is advised to obtain the
book in question.

It will be noticed that there are
two flexible leads in this set,
one is joined to the second filament
resistance and the other to the L.S,
terminal of the second intervalve
transformer. To the ends of each
of these two flexible leads spade
terminals are soldered. These leads
go to the positive and negative
of the grid biasing battery (an
ordinary Ever Ready No. 126
battery). This battery will last for
a year or more before requiring
renewal, as very little current is
taken from it. The lead which
goes to the filament resistance is
connected to the positive of the
battery and that which goes to 1.5,
of the second transformer to the
negative terminal,  No - special
means are provided of securing
this battery in place, as it is pre-

sumed that the instrument will be

kept in one position, but if it is
desired to hold it firmly a piece
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NOTICE.

The Next Issue of MODERN WIRELESS
will be a special *“ Long Distance”
~ Order early to avoid disappointment,
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of tape can be passed over the
battery and round the underside
of the shelf and tightened up.
This will hold the battery firmly
in position. It will be noticed
that the drop in voltage in the fila-
ment resistance is used to add to
the grid bias. This is a useful
method and is perfectly justifiable
as the adjustment of grid bias is
#t critical and variations of the
filament resistance do not appreci-
ably affect results.

When you have finished the wiring
the instrument will be ready for
test. The simplest way to test it
is to connect a pair of telephones
to the input terminals and another
pair of telephones to the loud-
speaker terminals, placing the
switch on the loud-speaker point

(the right-hand stud).

Connect up 'the batteries and
plug into the central socket. The
first valve should now light and
you should-be listening on one note
magnifying valve. Now place your
watch on one of the earpieces of
the telephones connected to the
input terminals and listen on the
out-put telephones. You should
hear the ticking quite plainly.
Withdraw the plug and plug into
the second; the second valve as
well as the first should now light
and the ticking of the watch should
be very much louder. You should
hear nothing but this ticking and
there should be no rustling or
scraping noises if all is well. If
this works satisfactorily the instru-
mant can be connected up to the
other receiver
Use about 100 volts on the magnifie.
Any good hard wvalves will do.
Dull emitters (except the LS5
or similar power valves) are not
recommended in this set.
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WHAT TO DO WITH THREE VALVES

By JOHN SCOTT- TAGGART, F.Inst. P.

Author of “ Radio Valves and How fo Use them,”  Mor: Practical Valve Circuits ™
and * How to make a Two-valve Receiver Using the ST.100 Circuit.”

This article by the Editor will give the experimenter and constructor many ideas
for a three-valve set.
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I three-valve set has Lecome form of low-frequency reaction  obtainable, and the average person
so popular that I propose in  which enhances the signal strength  will cease to long for a three-valve set.

this article to discuss some still more. With a properly designed On the other hand, there are many
of the dlffer.ent circuits which may b2 hil'l()() set, and the circuit is by no who prefer to use what might be
arranged with three valves. nieans always sufficient to guide the termed a * straight circuit,” i.e., one

Personally, I am not so enthusiastic  constructor, remarkable results are in which each valve carries out one
abiout three-valve circuits as I used to
be. The two-valve STI00 receiver
gives such remarkably good results
for ordinary purposes that the idea
that three valves must be used to
obtain loud-speaker results no longer
holds. My own idea of a three-valhve
set is one in which there are two
stages of high-frequency amplification
and which is provided with specially
selective tuning arrangements to cut
out local interference.

The ST 100 cireuit, of course,
involves a stage of high-frequency 4,
amplification, reaction, crystal detec-
tion and two stages of low-fre-
quency amplification. The circuit is
therefore equivalent to about three
and a half ordinary valves. When
the set is specially designed, however,
it is possible to obtain a peculiar

Fig 2.—~The fist figure shown fictorially.
135



MODERN WIRELESS

duty, There are others who have a
violent dislike for crystal detectors.
As a matter of fact, it is only within
the last month that I have myself
worked with a crystal detector which
I really liked, and since then crystal
troubles have disappeared.

In this article I propose to confine
myself almost entirely to straight
circuits, Many more of these, together
with innumerable dual amplificaticn
circuits of a practical nature, are given
in my new book, ‘' More Practical
Valve Circuits 7 (ST68—S8T151) which
is a continuation of my other circuit
book “ Practical Wireless Valve Cir-
cuits ” (ST1—ST67).

The most popular cireuit using
three valves is unquestionably the
one in Fig. 1. Nearly all the manu-
facturers of thrce-valve sets have
copied this circuit.

Not only is the circuit very sensitive,
but the tendency to self-oscillation is
less than in the case of most circuits.
The restriction regarding reaction cn
the aerial circuit or closed receivirg
circuit has now been removed, although
it is still forbidden to operate the set
carelessly in such a manner that self-
oscillation sets in and waves are
radiated from the aerial. The raising
of the ban on reaction on the aerial
circuit applies to commercial sets as
well as to home-made sets, and it is
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Fig. 3.—Another very populay circuit.

to be sincerely hoped that these extia

‘privileges will not be abused by the

users of the sets. The experimenter
will welcome the raising of the ban
because it enables him to try out an
entirely new set of circuits. It must
not, however, be imagined that by
being permitted to use reaction on the
aerial circuit when receiving broad-
casting a great increase in sensitivity
is going 1o be obtained. On tke

her hand, many circuits using
reaction on the aerial are not only
very much more difficult to handle,
but give results which are inferior to

" those obtained on a circuit in which

reaction is applied to a tuned anode
circuit, as in ¥ig. 1.

Explanation of Fig. 1.
In Fig. 1 we have a tuned aeria}
circuit which consists of the aerial

Fig. g —Fiwgure 3

photographically.
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inductance L, shunted by the variable
condenser C,. The variable condenser
C; could, of course, be connected in
series with the aerial. In the anode
circuit of the first valve we have the
inductance L, shunted by a variable
condenser C,. The anode of the first
valve is onnected to a grid condenser
C; of 