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THE NEXT WAR.

LTHOUGH no official statement 1s forth
coming from the B.B.C., it nevertheless
now seems certain that the B.B.(. offiviais

it. provided that onc is confident
that distribution of programmes
over the whele ¢ountry can be ob-
tainggl with the tour stations; but
where we find fault with the pro-
posal is in the suggested power »f
the stations.  With many listeners
the complaint at present is that it is
difficult to cut out the local station

By W. Jumes.

NEW APPARATCS

RrCENT INVENTIONS
LETrERs
ReapErs” PROBLEVS

A New Repay ror Morse Recornixe 262
Quartty THrEE (continuved) ..

TRANSMITTERS  NOTES AND QUERTES
BRroADCAST BREVITIES ...

To THE EDITOR

programmes will always be available, but not necessarily
as alternatives !

But there will be a later opportunity for discussing the
details of any scheme contemplated.  For the monent our
desire is to express our disagreement with any proposal

almost invariably fought as o result
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favour a new scheme of orranisation of the  which calls for the employment of unnecessarily high
broadeasting  sta- power. We believe that in arrang-
fions, having as its ¢ { ing stations and their power to pro.
object the provision ¢ CONTENTS. vide for national broadcasting the
of alternative programmes. The z PAGE endeavour should be made to keep
new scheme was outlined in our issue b Emroriar ViEws 245 down the power so that transmis-
of February 16th, and is under- ¢ Lwo-Stanox Ciystar TROETVER 246 sions do not carry far beyond the
stood to recommendd the erection of $ By A, P Castellam. frontiers of the country concerned.
four or more stations in this coun- ¢ NOVELTIES FROM OUr Riapims 250 except. perhaps, in the case of one
try, working probably cach on two i Practicar Hints axo Tres . 251 high power station for international
wavelengths and with a power of § A Touvr Rouxp Savov Hrr— communication when requirerl.
50 k\V. With this scheme in opera- § Parr IV, .. s 253 As things stand at present the
tion the view 1is expressed that X By A, G. D. West. power of stations in Furope is con
alternative programmes would he { Cerrexr Topres . . .. 257 stantly being increased in order io
available all over the country. ¢ Broapcssing Staviox KOD 259 overcome interference from neigh
On the face of it the scheme i By E. H. Turle. bouring stations.
seems to have much to recommen:| News Frov tHE C1UBs 260 The first wars of history were
: i
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if you are anvwhere near it. on ac
count of its power. What, then,
will he the position when we have two transmissions on
50 kW in our neighbourhood > Has the B.B.C. quite for
gotten its former concern for the interests of the crystal
user, for with unselective sets it seems difficult to believe
that, close up to a 5o kW. station broadcasting independent
programmes on two wavelengths, it will be possible to have
a choice of programmes; rather it would seem that two
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263 of incursions being made into
neighbouring rerritories ; at a later

263 date wars more frequently started

269 ecause one nation trespassed upon

. 271 the trade interests of another; to.
... 273 day we have another possible
275 source of friction between nations

. 278 to take into account in so far as an
eoeees invasion of the ether by some for

eign nation which may interfere
with the broadcasting service of neighbours may at any
time excite the indignation of the listening public. We
have at the moment the one consolation that, judging
from popular views on the programmes, the British nation
is not likely to be roused to a high pitch of resentment
even if some of our home programmes are overpowered
by the programmes from the Continent!
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 STAITORN

| CRYSTAL

Stations.

By A. P. CASTELILAIN, B.Sc, A.C.G.1, D.I.C.

N the early days—Jong before Lroadcasting was even
thought of—centhusiastic amateurs uscd to build crystal
sets of large dimensions and wonderful design in order

to listen in to the Morse transmissions from such stutions
as the Liffel Tower in Paris, POZ at Nauen, and such
like foreign stations. Thesc crystal sels were usually inne
cent of any tuning condenser, except among those of more
advineed ideas, and tuning was carried out by means ot
“sliders,”” which altered the number of turns of the coil
in use.  The erystal detectors themselves were of maiy
designs. and very often were of the multi-crystal cup
variety. so that any one of a selection of crvstals migit
be used as desired.  All sorts of weird things were tried
as detectors, and altogether wireless experimenting in the
carly days was at least as absorbing a habby as it is
day-—perhaps more so in some respects, as one had to
he really keen to be content with what we should Sy NOWL-
days was very little.  However, the writer will never
forget the thrill he had on actually receiving sienals the
first time on a completely
home-eade receiver.

time receiver, with sts several slides and largze bulk.
Another point in our favour to-day is the existence of
several forms of ““stable ’’ crystals, 7.¢., crystals which
require vesy infrequent adjustment, which are probablv at
least n~ sensitive as anything that used to be available, and
thus one of the chiet bugbears of old-time crystal reception
—that of frequent adjustment of the detector—is
removed.

Importance ot the Aerial System.

In view of the foreguing remarks, the writer designed
the long-wave set deseribed in this article for the reception
of such broadeast stations as the Liffel Lower, Radio
Paris, Daventry, and Hilversum, since most of these
stations should be receivable, at any rate in the southern
and eastern parts of Iingland, with a good :werial system.

The fundamental difference between a crystal receiver
and a valve recciver is that in the former a// the energy
used to operate the telephones comes from outside (i.c.,
from the broadcast station).
whereas in the vilve sct this

In these davs of lroad r

outside energy is mereiv

casting and multi-valve sets
the humble crystal set is
rather apt to be forgotten, |
except for local station re
ception. and perhaps by
some it is not so much for- J 3
gotten as scorned.  How C‘J

ever. there 1s no reascn why ‘ Z’ﬁl&

it should be impossible (o
receive more than the local

used to control local energy
at the receiving statioh, =o
that, in the latter case, pro-

SHORT
N vided suitable arrangements
I are made, the energy avail-
able for operating the tele-
phores (or lourd-speaker) is

+

c almost unlimited.
N Therefore, | ase of
werefore, in the case of
e erystal set, since all the

C‘,I PH}NES
b

station with a crystal re- e
ceiver, provided that a good

T

energy comes in from oul
side, 1t is absolutely essen

aeriai and earth we used—-
and that, teoo, without the
complications of the old-

C,—0.0003 mfd.; C.

- 1. The circuit diagram of the receiver :
N 5 - 0,001 mifd. ; 2
cach 110 turns on 4~inch diameter tapped as indicated in the article,

tial to make the collector of

this cnergy as efficient o

possible.  This collector s
A 10

C;=0.0003 mfd.;

C;=0.001 mfd. L; and L.
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Two Station Crystal Set.—

the aerial svstem, comprising the aerial itself. the earth.
and the leads from these two to the set.  In this country
we are allowed ene hundred Feet of wire for the aerial
and probably about the Lest wrrangement of this, from
all points of view, Is an inverted L aerial, with the hori-

zontal part about sixty teet long and a down lead of about

forty fect.  The aerial st be well insulated, and it is
advisable to use several insulators in series at each end,
and 10 use not the verv tiniesr insulators bhut those ol
reasonably large size.  The point to look out for in an
msulator, besides mechanical strength, is that it shall have
what is referred to as a long leakage path—that is, the
shortest length over the surfare between the point where
the end of the aerial is fixed and the point where the rope
is fixed should be of reasonable length—say about two
mches at least.

The Earth.

The next point to consider ix the earth—and it is just as
mportant fo get 1 good earth as it is to get a good aerial.
A connection to the main water supply, it properly done,
usua'ly makes a fairly good ecarth, but the writer has
almost invariably found rthat a local buried earth is better.
This mav be made cither by using one of the copper tube
““earths 77 now on the market, or bv using a length of
wire netting, copper shect, or a galvanised bucket with
holes punched in the sides.  When making the ““earth 7" a
snitable <potr near the room in which the set 1s to be used
should Le chosen—preferaliiv a spot which is usually damp
—and a hole dug to take the ““earth.”” The connection
to the “earth 7 should consist of three or more leads
soldered in several places 1o the metal, and sutficient length
should be allowed for these leads to he brought well above
the ground level, where thev mayv be soldered together
and to the carth lewd o the ser. [t is usually an advan

TROERNAS A

o A general view ‘of the interior of the set.

Wireless ,
World g

tage—even in these days—to use some coke round the
metal of the earth so as to increase its area of contact
with the soil hefore filling in the hole.

‘The aerial down lead is one of the most important parts
of the aerial, and should be kept well clear of the walls
of the house—for example, it is better ta run the down

- 4 DIAMETER — =

/ 3/1
EBONITE
SUPPORT
E R
BRASS
BRACKET "
» 3
\\Taﬂ
L
Vs WV

Fig. 2. Showing the dimensions and method of support of the

tuning coil.
lead six teet away from the walls than one foot, even
though the latter arrangement enables the top part of the
aeriul to be live feet longer.

The sulation of the aerial lead-in to the house should
be as good as that of the aerial itself—a point which is
often overlooked.  The tdeal wav is to use an insulator in

the centre of one of the win-

dow panes, but untortunately
3 this is not practicable in most
cases.

The question of the aerial
midd earth has been dealt with
at some length hefore com-
mencing the description of
the set, because it 1s no use
expecting to be able to re-
celve distant stations on an
inethcient aerial  and  earth
svstem, atthough the latter
mav be quite satistactory up
to a few miles from the local

BB

R

station.
{ The Circuit.
& The circuit of the set is
¢ shown in I'ig. 1. Although

it 1s primarily designed as a
© long-wave receiver, a simple
switching device has been in-
“4  corporated to enable the local
station to be received as well.
The long-wave
been designed for high eth-

4
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cicney, and for this reason

a sigle - layer coil of I
fairly large diameter (jin.)
has been used, with tap- ’
pings for the crystal and '
for the acrial.

The crystal is not con-
nected across the whole coil,
because the selectivity in
this case is not at all good, ?‘
/.¢., in London the local
station 2ILO will be heard 1
quite loudly on the long- ]
wave range if the crystal is ROa
cornected across the wwhole ‘
coil.  Also, if the crystul }
is connccted across only *
part of the coil, not only .@F

is  selectivity much im-

I
3/° Al gy N
proved, but the actual cur- 3= 47

rent available for operating
the telephones may be in-

creased.  The writer docs
not intend to go into the
reasons for this, as these points have heen fully dealt
with by W. H. F. Griffiths in previous issucs of 7/c
Wireless World.
Construction of the Set.

The first part to make is the coil, which is wound on
4 4in. diameter paxolin tube Gin. long, or upon two
separate 3in. lengths of this tube fixed together, as shown
in the photograph. Three-inch lengths were actually
used, as they are readily obtainable, but there is no
particular merit bevond this fact in using two tubes
instead of one.

The winding consists of 220 turns altogether of No. 28

Fig. 3, Showing the panel dimensions,

D.C.C. wire, and tappings arc made at 28, 35, 50, 70,
go, and 110 from the bottom end, and at 2o turns
from the top (see photograph). The condenser C, used
to tune this coil is o.cor mfd. in value, and may, if
desired, be of the slow-motion type.

Switching Arrangements for Local Station,

The arrangement adopted for receiving  the local
station may best be studied by reference to the circuit
diagram, Tig. 1. It will be scen that a considerable
part of the coil is short-circuited, and only a few turns
left in use. At the same time the o.cor mfd. variable
condenser is put in series with a fixed 0.0003 mfd.

condenser C, for the pur-

pose of flattening the tun-
ing for the local station, so

T T T e e e e e e et e — e

that the latter mav very

[0 9]

easily he tuned in.

As  has  heen stated
Lefore, this set is designed
to be efficient on long
waves, and the short-wave
local station is provided
only as a stand-by if
wanted ; but if it is desired
to be able to cover the
shorter broadcast band the
0.0003 mfd. series con-
denser C, may bhe omitted.

A fixed condenser C, of
0.00035 mfd. is used in
serics with the aerial to re-
duce the damping effect of

the latter and so improve
the selectivity of the set,

and on a standard T.M.G.
j aerial the wavclengtih

Fig. 4.

Shaowing the layout of the various components on the baseboard.

ranges were found to be
from 1,000 metres to 2,309

A 12
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2 Paxolin Tubes, 3in. long, 4in. diameler (Micanite & Insulators I Carborundum Siabilising Detecior Unil, complete with Car-

Co., Ltd., Empire Works, Blackhorse Lane, Walthamstow, borundum Detbetor (Carborundnm Co., Ltd., Trafford Park,
E.17). Manchester).
1 “J.B.” Variable Condenser, plain type, low loss, 0.001 mfd. | UWS5 Dry Cell ( Zver Ready).
(Jackson Bros., 8, Poland Street, W.1). 1 pr. Brass Brackds.
1 Air Dielectric Fixed Condenser, (.0003 mfd., type R145 (Ormond), & 1b. No. Z%D-C-C O‘Vi’&
. : Iy s 1 Ebonite Panel, [27.
! X 0 . .62 . " .
Fz.\cd (GeriZaz, GO B\ hie: U 0, fype (Dubzlzer_).‘ | Cabinet, 12x7>{7in. deep {(Caxton Wood Turnery Co., Market
1 Fixed Condenser, 0.0003 mfd., No. 610 type (Dubilier). Harborough).
1 Reversing Switch (Lissen). 4 Terminals, Screds, efc.

Approximate cost (exclusive of cabinet), £2 19 0.

metres approximately on the long wave, [rom about it will probably be somewhere as indicated in the wiring
260 metres to 390 metres on the particular tapping point  diagram, I1g. |5.
to the switeh used (at 28 turns) with the o.ooo3 mfd. The change-pver from long to short waves is effected
condenser in series with the tuning condenser, and up to in practice byfpushing in the Lissen switch—the pull-
about 8co metres without this condenser. Where the out position «f the switch corvesponding to the long
local station is of longer wavclength than about 390  waves.
metres the tapping point should he at the j3sth turn. The sct as deseribed has been tested for selectivity on

—————

i

CRYSTAL i x

DETECTOR

S TELEPHONES ———— =

Fig. 5. The wiring diagram, which also shows the approximate|positions ot the tapping points.

The type of crystal advised for this set is one of the a gool aeria] about two miles from 2L.O, and on the long
permanent variety, such as the carborundum (as used in  waves Daverftry was obtained at quite good strength clear
the set) or the Harlie. } of London, while Radio Paris was, of course, weaker, but

The carborundum crystal, made by the Carborundum quite good jvhen Daventry was not working, and the
Co., is certainly extraordinarily stable and surprisingly — Eilfel Towe} broadeast was auwdible.  The testing of a
sensitive, but the writer has not found very much advan- crystal set ¢ near the local station 1s a very severe one
tage in using the small bias they advise for either of two  for selectivilv, as some readers will no doubt realise, so
crystals tested, though, as it is probable that some of the  that the al r\'e results show that the design of the set
crystals may benefit, it is as well to usc the whole unit  has been sucessful.
made by the Carborundum Co.. The best tapping point The addition of a valve to this set for loud-speaker
for the actual crystal used should be lound by trial, but  results will be described in an article in an early issue.

A 13
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A Section Devoted to New Ideas and Practical Devices.

H.F. TRANSFORMER CONSTRUCTION.

Readcers who find difficulty in keep-
ing the spacing strips in position with
a rubber band will find the following

method useful when constructing
transformers for ““ Everyman’s 7 re-
celivers.

The underside of cach strip is
coated with Bateman’s vulcanising
solution. obtainable at Woolworth’s
Stores. It will then adhere to the

secondary winding quite firmly. The
preparation is not ordinary rubber
solution, and cvaporates to «ryness.
leaving an almost invisible trace of
adhesive which has a very high in-
sulation resistance.  Subsequent rests
have shown that the high efficiency
of the transformer is in no way
affected by the process, which has the
additional advantage that the cali-
bration of the receiver is not likely
to be upset as a result of the spacers
subsequently moving their position.
T.H. G.

0000

PANEL BRACKETS.

A simple substitute for the usual
cast aluminium panel Lracket may be
made from a bicycle spoke. The

SPOKE HEAD

Substitute for panel brackets.

spoke is cut to the required length
and a loop formed at onc end which
is sccured to the haseboard by means
of a round headed wood screw.

Holes are then drilled in the front
panel to take the head of the spoke
which is adjusted with a screw-
driver until the requisite degrec of
fixing is obtainable.—P. M.

[oleNel0)

IMPROVISED LOUD-SPEAKER.

If for any reason the loud-speaker
generally in use should break down,
the arrangement shown in the dia-

i

Iimprovised loud-speaker horn.

agram will give excellent scrvice while
the original instrument is away for
Tepairs.

A triangular  piece of three-ply

VALVES FOR IDEAS.

Readers are inviled fto submit brtej
delails, with rough skelches, where neces-
sary, of devices of experimental inlerest
for inclusion in lhis section, A dull
emilter receiving valve will be despafched
to every reader whose idea is accepled
for publication.
Letters showld be addressed to the, Ldz/ol T e

less World and Radio Riview,” Doy 5ot lloum,
Tudor St., London, E.C.y, and maiked * Licas.

wood or stiff cardboard is mounted
as shown in the angle between two
walls of the room, and an car-piece
or loud-speaker movement of pro-
prietary make is fitted as near as is
practicable to the bottom of the tri-
angle.  The space thus closed act-
as a horn, and gives considerable am
plification of the sound waves which
are directed upwards to the ceiling
and reflected downwards to all parts
of the room. G. M.

0000

TINNING BATH.

A useful adjunct to the wireless
experimenter’s equipment is a tinning
hath for soldering tags, etc.  This
may conveniently take the form in
dicated in the diagram. A steel
thimble is used as the container for
the solder, and is supported on a
tripod cut from sheet brass of fairly
heavy gauge. The height of the
tripod should be so adjusted that the
bottom of the thimble is just above
the wick of the spirit lamp which is
used to heat the solder.

To ensure success the surface of

Tinning bath for soldering tags.

the solder should be skimmed before
immersing part to be tinned, which
should bLe previously cleaned and
treated with flux. H. H.

A i4
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A Section Mainly for the Nev

BATTERY POLARITY.
Flash-lamp batteries, usually con-
taining threc small dry cells, and thus
giving o voltage of 4}, are almost
universally obtainable, and are con:
venient for a number of * wireless’
purposes.  Although thev are often
marked with the pol arity of the brass
springs which form their connections,

The positive and negative terminals of a
flash-lamyp battery.

this is not always the case, and it
will be convenient to remember that
the strip which is led out from the
extreme cdue of the contiainer is
alwavs connected to the zinc shell,
and is thus the negative. The posi-
tive strip is connected internally to a
carbon rod, and is brought through
the composition with which thesc hat-
teries are sealed at a «istance ot
about half an inch from the edge.
cQoQo0
FILTER CIRCUITS.

A word of warning should be

otfered regarding the use of trans-

former windings and unsuitable
chokes in loud-speaker filter circuits.
A IS

I'f the last vaive has a low impedaiee,
andd thos takes a fairly heavy plate
current, it should be realised that jthe
D.C. resistance of the choke musf he
Jow, or an extessive voltaze willl be
dropped across it, with the result fhat
the H.T. actuaily on the anod¢ is
considerable  reduced. Thus [the
power-handling capacity ot the vilve
will be reduced. overloading fvill
take place, and quality will] he
noticeably worse than if the Iqud-
speaker is connected directly in|the

anode circuit.
0000

SWITCHING AN L.I'. AMPLIFIER.
The increasing use of the so-c:
choke-condenser filter as a link]
tween the output valve and Ibud-
speaker tends to complicate the ysual

svstem of switching off one off the
amplifving valves, particularly fhen
it is desired to Luild the flter]into

the receiver itself. Under thesefcon-

Reader.

ditions, the circuit shown  below
will be found convenient. It is
arranged so that the second low-fre-
quency amplifving valve (L.F.),
which  will presumably be of the
“power '’ or ‘‘“super-power 7’ tvpe,
is always in circuit ; when a reduction
in volume is desired, it 1s the first
amplifier (I.F.)) which 15 cut out,
thus reversing the more usual pro-
cedure. The connections may he sim-
plified by forgoing the convenicnce
of automatic lilament control ; in this
case a double-pole switch will serve
the purpose, instead of the threc-pole
pattern as shown.

Referring to the diagram, the first
(left-hand) blade of the switch
chances over the detector valve anode
output to the primary of the trans-
former associated with either the first
or second L.F. amplifiers, depending
o its position.  If the transformers
have not already a built-in by-pass

+0

<L

Switching off an [IL.F. valve in a two-stage amplifier

WWW_ americanradiohistorv. co!l
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condenser, it will probably be neces-
sary to connect one between the plate
of the valve and L.T. —.

The middle switch blade controls
the filament of the first L.F. valve,
while the connections of the right-
hand one are so arranged that the
H.T. applied to the detector and
L.F. valves is not interfered with.

ooQoo
VARIABLE CONDENSERS.

Many cheap variable condensers
(and even some higher-priced ones)
can be improved by adding a flexible
connection, or ‘‘ pigtail,”” between the
moving vanes and their terminal;
with a little patience, this operation

Wireless
World

will not present any great difficulty.
It should always be tried when a
receiver is found to be noisy in
operation.

It must not be thought that every
condenser without this pigtail is un-
sound in design; such an assumption
would certainly be unjustified. A
careful examination of the bearings
will generally show if the electrical
contact between the rotor and its tei-
minal is likely to develop intermit-

tency.
couwuo

CHARGING AN ACCUMULATOR.
Although the container of an
accumulator battery is almost invari-

DISSECTED DIAGRAMS.

MARCII 2nd, 1927.

ably marked with its normal charging
rate, it must not be thought that the
passing of a lewer current through
the cells will do any harm. The so-
called normal rate is often ncarly the
maximum which can he uvsed with
safety, and accordingly should not le
exceeded, but a lower charging rate is
often convenient, particularly with un
A.C. supply, as the design of a recti-
fier for a small current is much easier
than for a heavy one.

It is quite permissible to charge an
accumulator rated at 5§ amperes at 1
ampere ; the only disadvantage is
that a full charge takes, in this case,
five times as long.

Practical Points in Desigh and Construction.

No. 61.—A Regenerative Detector-L.F. Receiver.

(Concluded from last week's issue.)

The simple circuit shown below is nol highly selective, but, with careful operation, ir is capable of
receiving distant stalions on headphones, and a near-by transmiller at loud-speaker strength. Il is
an arrangement wiich can be recommended fo {he beginner.

+H.T,

1%

The plate circuit of the detector valve
is completed through a reaction coit
(variably coupled to the grid ceil) and
the H.T. battery.
“HE best size for the reaction coil
j L, 15 only to be found by trial.
On the shorter wavelengths it will
generally be quite as large as the
aerial coil. As a rule, it is as well to
use the smallest coil which will give
oscillation.  The sensitivity of the
receiver to distant signals will depend
almost entirely on the ‘‘ smoothness *’
of reaction control, so the coil holder
should be mechanically sound.
Irom the point of view of quality
of reproduction, the L. F. transformer

The primary winding of an L.F. trans-

former (shunted by a fixed condenser)

is inserted. The secondary is connected

between grid and filament—

is the most important component, so
the kest possible instrument shouid
be obtained. As stated previously, a
detector valve of comparatively high
impedance will be chosen ; therefore,
the primarv of the transformer, which
is connected in its anode circuit, must
have a high inductance. This pre-
cludes the use of a h'gh step-up ratio.
The capacity of the condenser across
the primary will depend on the
maker’s rccommendation ; failing in-
structions on this point, one of from

www:americanradiohistorv:com

— of the L.F. valve, with bias battery
interposed. The anode circuit is com-
pteted through the loud-speaker and
high-tension battery.
0.0003 to o.cor mfd. mav be used.
If the receiver is to operate a loud-
spcaker on strong signals, it is essen-
tial that the output valve should Le
of the “‘ power ”’ type, with an H.T.
voltage of from 100-120 voOlts
(+H.T.2 terminal) and from 6-9
volts grid bias. The best value of
H.T. for the detector (+H.I'.1 ter-
minal) is ecasily found by trial and
error; it is unlikely that moye than
fifty volts will he required, unless the
valve is of very high impedance.
A 16
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A TOUR ROUND SAYOY HILL.

Part IV.—Studio Equipmeit.

By A. G.

W TE now come to consider the clecirical cquipment
) of the broadeasting studins at Savoy Hill.

The chain of the complete broadeast trans-
mission cquipment is of necessity divided o three parts,
comprising the pick-up, the technical supervision. and the
radiaticn of the programme. located respectively in the
studio (or outside hally, the Control Room. aind the "Urians-
mitter. Lt would seem at tirst sight that the correspond-
ing technical units would be the micraphaone, the amplilier,
and the transmitter, but practical constderations require o
different division of the chain. First of all. it s usually
wost convenient and  necessary (especiatly when high
power is heing used) to huild the broadeasting transmitter
at some consblerable distance irom  the studioo The
location of the transmitter is determined primarily by the
condition of giving a reliable service to its audience of
listeriers. Lut at the same time causing the least local
interference to those who wish to listen to distant siations.

Division of the Broadcasting Chain.

The site must be chosen where a high acrial svstem can
be erected, and the present rendency s towards having
Nigher power stations Luili in open country just outside
the towns they serve.  But the studio must e situatedd
in a central position easily accessthle o arnisis, and close
10 the hall and theatre area.

Do WEST,

M.A., B.Sc.

Consequently,
tus between the
case of an outs

requites a mean:

make use of a pt

dhisgrbution systy

tion 1n the anu
system ; it must
tere with other
will irselt suffen

In practice th
division of app:
at most  broadc
with its local a
The high-qualit
associated ampt
fication,
~ion over even t
overcome
<hielded the lir
clectrostatic tvp
[ sensitivity
this reason ned
ampliners. Hig
sensitive, are 1

Secondlv. the

hring
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he necessity for this division of appara-
tudio part (further sub-divided in the
e broadeast) and the transmitter part
of connecting up which must usually
ilic service svstem, such as the telephone
1, and this consequently means a limita-
unt of power transmitted over such a
ot be 1o great or it will serously inter-
sers of the svstem, nor too small or it
from interterence.

s requirement necessitates the following

ratus, which is the arrangement adopted
wsting  stations :
nplifier at the studio (or outside hall).

First, the microphone

niicrophone, of whatever type, nceds an
ter with a considerable degree of ampli-
normal niusic and speech, in transmis-
¢ shortest lines, to a suitable strength to
induction  noises, however carefully
s mav be.  The clectromagnetic and

s of micraphones, on account of their Iack
1 giving a verv weak output, usually for
d very
-quality carbon inicrophenes. being more
t ~o fastidions in this respect.

short leads 1o their own local

remaining stage of amplification before
leavinyg the studio building is carried

=

oo

et =

e o b o

ore
[ et —
=2 :

Silence cabinet in No. 4 Studio at Savey Hill, showing indicating lamps controlled

the announcer.

& 17

by

out in the conirol cmplifier, situated in
the control room, which represents the
hrain centre for the broadeast trans-
mission, where programmes are super-
vised, the strength level Js maintained,
and the modulation of the transmitter
is watched wned checked fron the points
of view of quality and strength. I'rom
this point the music passes over fele-
phone lines. sometimes specially laid
hut more frequently hired from the

G.P.O., to the third stage—the
broadeasting  transmitter—where it is

further amplitied bLefore heing applied
to the main modulation system ot the
set. (In the case of pick-up from a
point outside the studio, the micro-
phone and it~ amplifier connect divect
by telephone line to the control room.)
This arrangement, which 1s shown dia-
grammaticativ in Fig. 13, has proved
in Le extremely practicable and adapt-
able, and the design of the necessary
apparatus is much simplitied by the
standardisation of this method.

In British broadcasting, the use of
the comiparatively insensitive magneto-
phone has necessitated placing  the
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associated amplilier righrt close to the studio. The visitor
to Savoy Hill or any other B.B.C. station will see the
first stage amplifier with its batteries usually situated in
1 cupboard or small room adjacent to the studio. The
solidly built stand for the magnetophone, mounted in a
suspension of sponge rubber, is a familiar feature of all
studio photographs, but the adoption of a cover of copper
gauze and silk, referred to by many artists as a ¢ meat
safe,”” which is necessary to prevent damage to the deli-
cate suspension of the moving coil by careless handling or
by air currents set up by the ventilating fans in the
studios, has now hidden away the microphone from view.

Microphone Equipment.

The inquisitive visitor to Savoy Hill who now lifts up the
cover to sce what s inside will find not the old familiar
magnetophone, but two small marble microphones of
carbon type of a design invented by Reiss and developed
by the Marconi Company. He will notice that these
microphones, connceterl by a long flexible screened cable

: p
1
|
[ CONTROL |
= AMPLIFIER ! MODULATOR
h I
I/ MICROPHONE! ¢ __ 1
S AMPLIFIERS : 7
s ITRANSMITTER  OSCILLATOR
3 |AMPLIFIER
E
1
PICK - UP CONTROL | RADIATION =

Fig. 15.—Chain of amplifiers and controls between studio and
hall microphones and transmitter.

to a wall socket, Jead through conduit to the first stage
amplifier, which is situatcd fairly close to the studio.
But owing to the greater sensitivity of this tvpe of
microphone it is not so necessary to have the amplifier
close 1o the studio, and it is therefore convenient to place
the amplifiers of several studios togcther and to aperate
them off a central battery system. A bank of such ampli-
flers is in process of being installed, corresponding to all
the studios in the building.  These are three-valve high
quality amplifiers which, in conjunction with the Marconi-
Reiss microphones, deliver a normal output which can e
popularly referred to as a fair telcphone strengih.

The studio cquipment is thus comparaiively simple,
consisting as it cdoes of two microphones and a local
amplilier.  The reason for having two microphones is
two-fold : one acts as a stand-by to the other ; and is also
ready for connecting up to the echo room whenever
artificial echo is required—as described in  the last
article.

Silence Cabinets,

This arrangemient has been modified by the introduction
of silence cabinets into studios on account of certain pro-
gramme requirements. ‘The need for this has cvolved as
follows : Tirst, it was rcalised that it was much easier
to carry out placing of artists and the balancing of orches-
tras on the spot, and an ordinary telephone silence cabinct
was introduced into No. r Studio for this purpose.  The

Wireless
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producer of a programme could listen during a rehearsal
or actual performance in comparative silence with heac
telephones (connccted after further amplification to the
microphone amplifier), and correct any faults of halance
that might arise. The announcer could use the cabinct
for getting into touch with the control room to discuss any

sTup!o
P TO
’ N — ECHO
|/ \ s FAD ROOM
/ITC
\ o WiTCH 1 comMMuNICATING
s / SILENGCE TELEPHONE
~e - £ |Casines -
ARTISTS CONTROL
AND ROOM
ORCHESTRA ¥
1!
i i

CHECK
PHONES

MICROPHONE
AMPLIFIER

Fig. 16.—Standard studio equipment with schematic connections
of microphones and amplifiers.

of the points (such as timing of the programme) which
continually arise during the presentation.

Finally, the programme authorities thought it advisable
{o give an announcer an opportunity of making his
announcements ““in solitary glory,” so a microphone was
introduced into the silence cabinet, so that he could do
this, and at the same time switch off the studio micro-
phone and allow artists to move into position, tune their
instruments, and clear their throats without having any
fear of thesc noises being transmitted.

Silence Cabinet Equipment,

These ideas were first fully put into practice in No. 4
Studio, where a silence cabinet was built in onc corner.
with its own microphone and silent change-over device
switching from studio microphone to announcer micro-
phone and operating automatically at the same time corre-
sponding lamps fixed on the outside of the cabinet to
indicate to the artists in the studio which microphone is
sensitive.  In this case ncon letter lamps (indicating S
and A respectively) are in use. Similar cabinets have

oR
ORGAN i |
AND ! e
CHOIF ! S
g ‘ PULPIT \
I A

‘f ______ C

L_T_

I

I

I

I

AMPLIFIER | P.0. LINES TO

i | SAVOY HILL
TE'&_EPHONE | | coNTrOL ROOM

Fig. 17.—Typical outside broadcast cquipment. The diagram

shows the positions of microphones in Westminster Abbey.
A 13
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heen constructed in other studios, but they have never
praved (o Le entirely successtul for (he following reasons :
"Fhe cabinet must first of all be absolutely sound-proof ;
if it is not so, the sounds passing in trom the studio,
especially the lower frequencies, will upset any attempt
at securing correct balance as judged on headphones.
Secondly, there must be a considerable area ot glass in
the walls to sec from inside what is going on n the

Wireless
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This standard|arrangement needs slight modification in
one or two spedal cases. Reference has already been
made in a previdqus article to the special scheme for local
control in the Ijramatic studios. The silence cabinet is
the producer’s cdbinet and serves both purposes. A dif
ferent modilicatim in another studio (No. 5, the Talks
Studio) is the prdvision for the transmission of gramophone
records. In thik studio a special gramophone cabinet is
installed with Jwo clock-work turn-tables and electro-

studio.  Thirdly, to use as an announcing box, the magnetic pick—ni» devices. A switch in the cabinet puts
interior acoustics must  he .

satisfactory. It is dil"ﬁcult == - e e e R T o T LA

to obtain perfection with a : |2 1%3 1 Sl

lightly  built structure ’ 1 : 188 i 3

Sound is only stopped by - 1 L

o0o0d, thick, solid walls, and ' 3 %1 {

o ’ . H A ’ . 1 ! E

a small lightly built cabinet ! 31 :

with a good deal of glass in
the walls does not lead to the
transmission of good quality
announcerments unless the
announcer can speak within
a few inches of the micro-
phone, and this he is not able
or inclined to do if he has
several papers in his hands
tfrom which he has to read
extracts.

The idea of a silence
cabinet built in the studio is
being abandoned in favour
of a small room built next
to and actually outside the
studio, with a view of the
studio through a small win-
dow, rather like the lepers
squint in the walls of ancient
churches, through which the
lepers from the outside of the

church were able to follow
the serviee, unobserved by
the congregation inside. The
new studios are being huilt with this adjacent voom in
cluding a microphone for the announcer, microphone
change-over switch, headphones tor balancing and general
checking of the programme, and communication telephone
to the control room. Operated from the last mentioned is
a bright light in the studio which shows when the control
room 1s calling for the announcer. ‘The complete equip-
ment for the studio is thus illnstrated in Fig. 16.

Talks Studio (No. 5), in which

The Impressive Red Lights.

Finallv, one must not forget to mention the studio red
lights above every studio door, inside and outside, which
more than anything else inspire such a feeling ot awe in
every visitor to Savoy Hill.  These lights, operated trom
the control room, indicate when the microphone in any
particular studio is sensitive, and that any sounds occur-
ring in that studio will most likely go “‘on the air.”
In conjunction with the announcer’s press buttons, where-
by he can ““buzz’’ the control room, the lights form a
very simple and cffective means of communication (by a
given code) between the studio and the contro! room.

A I9

is situated the nécessary apparatus for broadcasting gramophone
redords.

the pick-up dbvices into cireuit, changing cver from one

to the other a5 required. The electrical energy is taken

from the pick-up unit and introduced into one ot the

stages of the thicrophone amplilier for that studio.

Qutside Broadcasts.

Reference Tight be made here in passing to the arrange-
nient which ik adopted in the case of outside broadcasts
where more jthan one microphone is required.  These
microphones jire connected up through a fade box to the
Incal micropllone amplifier, which is one specially de-
signed for flortabilitv and capable of giving sufficient
undistorted dutput power to operate over long distances
in transmittidg music over telephone lines to the control
room at Sajoy Hill. The fade box unit comprises a
methord of fhding-in the various microphones emplover
during the tyoadcast. It enables a silent change to be
made from dnc microphone to another, and also two or
more mi(‘rO{*‘hon@s can be used at once in varving pro-
portions, giviag any balance or effect that may be desired.
An exnm’ple! of this arrangement is shown in Fig. 17,

{ |
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which shows how broadcasts of services from Westminster
Abbey are carried out. It is in this type of broadcast
that it is most necessary to be able to change rapidly
from one microphone to another, the effective intelligible
range of a microphone in such a large building being com-
paratively small; and therefore each speaking position
during the transmission has to be equipped with a
separate microphone which must be brought into circuit at
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production of a play he will need to use only the new
Dramatic studios, the players reading their parts in the
central section, with provision for echo in the adjacent
echo room and with the production of incidental sounds
in the noises room. But on certain occasions, when big
productions mean the use of one or perhaps two orches-
tras and various other effects, he will make use of several
studios at once, and bring them in or out of action in
accordance with his requirements by means of fairly

e

The big Orchestral Studio (No. 1), recently redecorated, has been in use since early in 1924.

the cotrect moment. Also the music microphones must
be specially placed and combined to get correct balance—
for instance, between organ and choir. The systemi of
using several microphones enables all this to be done
without any difficulty.

Still More New Studios at 2LO.

Plans have been finished and construction is well ad-
vanced for two more studios and two more echo rooms,
and these are being built in the basement at Savoy Hill,
and when completed will take the place of the present
No. 2 (Dramatic) and No. 3 studios. The new Dramatic
studios will be modelled on lines very similar to the pre-
sent Dramatic studios, incorporating a central studio with
an echo room on one side and a noise room on the other.

The design of these studios will be on more up-to-date
lines, and the equipment in accordance with the latest
ideas for fading in and combining several microphones so
as to give the fullest opportunity to the dramiatic pro-
ducer. - He will have a special control room where he
will be able to combine in any proportions that he likes
perfoumances not only in his own Dramatic studios, hut
also in studios in any part of the building. For the

www.americanradiohistorv.com

simple controls, consisting, as far as external appearance
1s concerned, merely of a row of handles.

Fading-in Effects.

Studio technique has advanced very considerably in this
respect since the fading-in of items (and consequent avoid-
ance of clicks) was put into practice in broadcast trans-
mission several years ago. The present methods are very
similar to those employed in cinema production, where the
proper use of fading in or out, dissolving, and superimpos-
ing, when suitably introduced, adds greatly to the artistic
effect.

As regards the acoustic treatment of these new studios,
experience now being gained in the new methods em-
ployed has been used, the design of the interior furnish-
ings being similar to that at present in Nos. 6 and 7
studios.

The next article of this series will be written by Mr.
A. C. Shaw, Engineer-in-charge of the London Station,
on the subject of the control room at Savoy Hill, which
may be aptly described as the nerve centre of British
broadcasting.

(To be continued.)

A 20
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Events of the Week in Brief Review.

HOPE SPRINGS ETERNAL.
The Rbyvi Counell is asking the B.B.C.

to erect o North Wales broadcasting
station In that town,
0000

THE * LISTENERS' HALL.”

Under the auspices of the B.B.C. a
“ Listeners’ Hall 7 has been installed at
the Duily Muil Tdeal Home Exhibition,
which was opened yesterday at Olympia,
London.  Demonstrations are given of
¢ perfect reception.”

oCcoC

WIRELESS IN CHANNEL I'OGS.

During the recent Chaimel {fogs the

G.W.R. wessels on  the  Weymonth
Chaunel Islunds route have devived the
utmost  bkenefit from their new wireless

D.F. apparatus.
The ship crossing the Channel keeps in

constant touch with the sister ship in
harbonr, and last weck (savs a  Pimes
corvespondent) the © Reindeer ™ und the

St. Julien * weve virtually stecred for
70 miles hy wireless.

¥

s o R

A FAMOUS RECEIVER. Aninteresting example of the ** Everyman’s Four '" as built by a reader.

simplified, perhaps, by the introduction

‘« Everyman's Four ™
A 21

sets are now on view in London and Birmingham.

INTERNATIONAL EXHIBITION.

An Internations] Wiveless Exinbition s
to be held at Liéue, Belgium, {from
Mavch 26th to Apvil 5th.

o0C00

CHEAPER LISTENING IN DENMARK.

A reduction of 50 per cent. in the cosl
of wireless receiving licences was recently
hrought intu effect in Denmark. Crystal
sets are now licensed at 5 crowns per
anmam, while valve set licences cost 7.5
CIrOowWIlis.

c0ooCC

ILLICIT TRANSMITTER FINED.

A{ the Manchester City Police Cowrt on
¥ebruary 17th, a tine of £10 was nn-
posed on Eustace John Dennes, of Sandy
Lane, Chorlton-cum-Hardy, for installing
and operating a wireless huansmifter
without a licence.

The defendant admitted the offence,
but pleaded that he did unot think a
licence wonld have heen granted to him,
even if he applicd, as he was still a
minor.

of the few minor moditications referred to

www americanradiohistorv com

TWO OPINIONS.

I do not think television will ever

beconie more than a stunt.”’— My, Thomas
A. Edison.

M. Edison is probably

not aware

of the vecent developments in  teie
vision.’—Mr. John L. Baird.
©0 060

THE BROADCAST BALLOT.

I{ is estimated t(hat the Broadeasting
Bullot instituted by our contemporavy,
the Daily Mail, has drawn 1,500,000
enfries. U'he Ballot was organised. it will
be recalled, for the purpese of ganging
the popular taste in revard to various
tvpes of broadcast progrummes.

o

co0o0
‘THE ‘“EVERYMAN'S FOUR."
Fhe sel iHustrated on this page was
constructed by an  euthusiastic reader,
My T J0 Pauson. o the design given

in vecent issues.  In the receiver shown
o few minor modifications have been
made, however. which perhaps further
simplify the construction,

Wooden platforms arve nsed o elevate
the valve-holders, at the ~ume time pro-

A R

The construction has been slightly

above. LFor the benefit of constructors

Parriculars will be found on the next page.
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viding a housing for the H.T. battery
bridging condensers.  The detector valve
15 carried on a ““ Sorbo > cushion, the
grid and anode resistances being attached
to the sides of the valve platforms.

(As a result of the widespread popu-
larity achich this recciver has achieved,
and to meet the increasing demand for
full constructional and eperating details,
a_boollet has now leen issued, and is
obtainable  from the DPublishers, Iliffe
and  Sons  [Ltd., Dorset House, Tudor
Street, London, B4, 1s. 2d. post [ree.)

0oooa

THE * EVERYMAN’S FOUR” ON VIEW.

As a keen desive has becn expressed by
very many of our readers to have the
opportunity of seeing the “Everyman's
Four ”* set before commencing to con-
struct. we have made arrangements to
exhibit sets so that they can be inspected
in detail.

In London a set is on view, between
the howrs of 10 am. und 5 p.m. (Satur-
days between 10 a.m. and 12 noon), at
No. 24, Tudor Street, E.C.4,

In Birmingham a set can be seen on
application. at the same hours, at our
Birmingham offices, Guildhall Buildings,
Navigation Street.

[eleNeNe]

CLEARING THE U.S. ETHER,

The U.8. Radio Bill, referred to in
these columns last week, has heen passed
by the Senate, and is expected to receive
the approval of the President in the
course of a few days.

The Bill sets up a Federal Wirelass
Commission of five members, whose duty
will be to clear up the chaos now pre-
vailing in the American broadcast wave-
length band.

[eNeNeXNol

A DANISH QUERY.

According tc an official veport recently
published, Deumark has  ab  present
106,400 wireless listeuers, as compared
with 95,374 on QOctoler 1st, 1926. Of the
above-mentioned number 54,743 ave using
erystal apparatus, while the balansce,
51,759, use valve sets. These figures have
heen arrived at through the amount of
licence money paid in to the Danish
Govermnent. Unofficial  sources  in
Sweden place the number of Dauish
listeners at somewhat ahove 150.000.

Is it possible that there are ** pirvates’
in Denmark ?

oOCcDOoO
“YOU SAID A MOUTHFUL.”

A headhiie 1n an  American paper
runs : “Simple Eliminator Cuts Out Most
Man-Made Static.”

[eleN olle]
WREXHAM WIRELESS EXHIBITION.
The thivd annnal wiveless exhibition in

the Wrexham district under the auspices
of the Wyexhum TLeader aud the locul
Wireless  Society  will be opened «

Friday next. Maveh 4th, at the Church
Houase, Wrexham, at 2 pm  Both
amateur and professional work will Le on
view, and utmerous prizes are Leing
offered for the best amatenr-huilt se‘s.
The exhibition closes at 10.3G p.m  ou
Satarday.

Wireless
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TRANSATLANTIC TELEPHONY SERVICE

COMPLETE.
With the extensions last week to the
foarth and fifth  American zones, the

Post Office Transatlontic telephony  ser-
vice becomes available from any place in
Great Britain to any plice in the United
States.

The charge for calls to the fourth zone
is £16 16s. for the first three minutes
and £5 12s. per additional minute. Call
to the fifth zone are charged at £17 8.
for the first three wminutes and £5 16s.
tor each additional mirute.

cooo
TRANSATLANTIC TELEPHONY FROM
THE CONTINENT ?

No official confirmation is given to ihe
ceport, published in Tondon last week.
that telephone conversations have takes
place hetween Frankfort and New York
via the Post Oftice Transatlantic Tele
phony system, Oun enquiry at the General
Post Oftice a IWireless 1Torld vepresentative
was informed that the Post Office had
nof yet entered into experiments of this
kind, and that such an undertaking was
unlikely until the Trausatlantic service is
fully developed.

coooQ

PHILIPPINES GET BUSY.
A new wvadio bLill has been passed in
the Philippine Islards  under which

listeners will be required to subscribe to
their local Iroadeasting station. The
principal station, at Manila Heights. has
Just been reorganised, a new transmitler
and new studio having been installed.
o000
NEW B.B.C. APPOINTMENT.
Captain Daly, M.C.. has succeedcd M.
Leslie B. Page as direclor of the Hull
relay station of the B.1;.C. My, Page is
leaving for India to take up the position
of director of the Bombav Lroadeasting
station.
[eleleie]
WIRELESS AND A MUSHROOM
TOWNSHIP.

A new town. Aldausk, has sprung up
in the wilds of Siberia, as a result of the
vecent development of the Aldun gold
mines, says a  Berlin - correspondent.
Caravans of camels plod through the
Siberian wastes to bring food to the
17,000 workers who inhabit this mush-
rcom township. which has no rail com-
munication with the outside world. It
is not altogether isolated from civilisa-
tion, however, for the Aldun Gold Trust
lias installed a wireless station which
keeps the gold diggers informed regard-
ing important news of the day.

0000
NEW RADIO IBERICA STATION.

As we go to press we lewrn that the
new Radio Iberica broadeasting station in
Madrid (EAJ 6) hegau regular transmis-
sions yesterday (Tuesday) on a wave-
length of 272.7 metres. The station is in-
depeadent of the Union Radie group, and
the owuers, the Sociedad National de
Radio Diffusion Espanota, will welcome re
ports from British listerers. It is under
stood that EAJ 6 works on « power o
about 2KV,

WWW. americanradiohistorv.com

MARCIT 2nd, 1027,

PROGRESS IN NEW ZEALAND.

The installation of broadcasting stalions
at Auckland and Christehurch has just
been completed by the Radio Broad asting
Co. of New Zealand Ltd. 1t is estimated,
says Commerce Il ports, that 8,000 receiv
ing licences were issued in New Zealand i
1926. Practically all the wiveless ap-
paratus usea in the conulry is American.

WIRELESS AT WESTMINSTER.
BY Our PshirsyENTARY CORRESIONDENT.

The Washington Conference.

In the House of Commons last week
Sir W. de Frece asked whether the
Government proposed lo be officially re-
presented in respect of Lroadeasting at
the Washington Wireless Telegraph Con-
ference in the autumn,

Sir. W, Mitchell- Thomson, the Post-
waster-General, said that the Govern-
ment’s representatives at the Radiotele-
graph Conference to he held at Washiug-
ton in October next had not yet been
sclected. It rested with the United
States Government to invite representa-
tives from bodies which might be con-
cerned 1n the subjects under discussion.
So far as he was aware. that Government
had veached no decision on {he matter.

Licence Prosecutions.

Viscount Wolmer. the Assistant Post-
master-General, said that the number of
persons prosecuted for the use of un-
licensed wireless apparatus  during the
perivd Letween the passage of the Wire-
less Telegraphy (Explanation) Act in the
autminu of 1925 and the 3lst January,
1927, was 582, The wuniber of convie-
tions obtained was 579.  The penalties
ranged from 2 fine of 2s. 6d. tn a fine
of £10. in addition to £10 costs.

Captain  Fraser asked if the Prime
Minister would give time for a discussion
on the advisability of permitting certain
specially selecied front bench speethes
to Le brovadeast by arrangement bLetween
the parties at rare intervals when th.
impurtance and general interest of the
suhject was unquestionable: or if le
would set up iiic Select Committee of
both Houses which he told the House he
was cousidering on Mavch 25th, 19257

Mr. Baldwin replied : “ No, Sir. I
cannot give time for such discussion
under the rules of the House; manv
opporfunities are afforded to honourabls
members to bring forward a motion
dealing with this question on a night set
apart for private members’ business. s
regards the last part of the question, I
am not prepared to set up a Select Com-
mittee, as I am unaware of any change
of opimen.”

Licence Figures in Various Countries.

Sir W. Mitchell-Thomson informed Mr.
Day that ou Decentber 1st thie numher of
licensed  wireless Jlisteners in  various
countries was as follows : Greal Britain
and  Northern Iveland, 2.130.000: Cle:-
many, 1.557.122; Sweden, 238,000: Den-
mark, 114,492:  Tlungary, 53,070; and
Switzerland, 51,759,

A 2z
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BROADCASTING STATION KODKR.

The Outcome of Amateur Activity.
By E. H. TURLE, AM.LE.E.

MARCH 2nd, 71927,

‘ "HE Kiev broadcasting station was, according to
T reports received Dby that station, first heard mn Eng-

land in July, 1925, and since then has been heard
with fair regularity.

Known as the Radioperedacha station with the call
sign KODR, the transmitter was set up at Kiev under
licence of the Soviet Government, in one of the buildings
of the spark station RAG (2,500 metres. § kKW.), and in
its carliest form was constructed solely by radio amateurs,
members of the ©“ O.D.R.."7 with the exception of the
valves, which were constructed in the Radio Rescarch
Tabordtory at Nijni Novgororl.

Early Methods of Modulation.

At first an undamped form of magnetic moduiator was
used with fair success, but the tuning was somewhat flat
and spread over 350-g30 metres. In December, 1g25.
extensive madifications were completed, including im-
proved mounting of the aerial and large valves more
liberally rated.

An interior view of the station as it is to-day is repro-
duced on the right, and shows one of the two enclosed
switchboards and the tuning inductances with their
tapped connections.

The Radio Society (** O.D.R.7") have recently adde
a comprehensive ‘‘ translation board ’ or exchange for
outside broadcasts.  Land lines connecting microphones
permanently placed in the concert hall in the centre of
the town, the clock tower of the town hall, the theatre,
ete., are brought to the plug board, seen in the centre of

! - Valve panel and tuning inductances of the
800-metre transmitter,

the photograph on the left, and in con-
junction with the change-over switches.
seen to the left above, permit of very
rapid changes. On the left is seen a tour-
valve receiver used for the reception. prior
to re-hroadeasting, of foreign stations and
also of Moscow Radioperedacha.

‘Fhe rectified current s amplitied by the
five-valve amplifier (seen in the centre)
before being passed to the modulator in
the broadeasting station.  The six-valve
amplilier, to be seen at the extreme right,
together with a bank of four power valves
(not shown) supply the lowl-speakers
situated in certain of the main streets,
open squares, and exhibirion (trade) hall.
The single-valve receiver shown is used as
a monitor to the transmitter, which is in
the suburbs some distance awav from this
exchange.

1t will be appreciated that this exchange
compares verv favourably with Western
progress, when it is remembered that it

Control panel and amplifiers for outside broadcasts. was constructed [”'in“il“”_" }’_V amateurs.
A 23
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Broadcasting Station KODR—

As a further modification, experiments are being made
with a system of communication between the exchange and
its permanent microphone posts, using superimposed high-
frequency speech modulated currents on the land lines
used simultancouwsly for conveying the ordinary speech
curtents to the main microphone of the transmitter.

A further increase in the transmitting power at KODR
is contemplated. and reports of reception on 8co metres
Reports should be addressed to

will be appreciated.

Plotting Valve Curves at Home.

Although most wirveless amateurs are
familiav with ““ chavacteristic curves ' of
valves as published by valve manufue-
turers and  others, comparatively few
people are able to make such use of the
jnformation contained in those curves as
to enable them to operate their receiving
apparatas in the most efficient manner.

At the last meeting of the North Mid.
dlesex Wireless Club_ Mr. R. Kilew,
ADMIAMLE, a2 member of the Committec
of the elub, gave a lantern leeture whieh
was designed to elicidate at least some
of the mysterics counected witlh ** Valves
and their Characteristics.”

Mr. Kitlew's main contention was that.,
to get the best results, it was necessary
for all those who were really inteveste:l
in the subject to prepare for themselves
curves showing the performance of 1he
valves {hey themselves were using. under
actual operating conditions. The lec
twer’s curves had all been obtained while
signals were being received.

The difference  between the charae
teristic curve of a valve thus oltained,
and that given by the makers, was illus
trated by one of the slides, and, gener-
ally speaking, quite an appreciable differ-
ence was noted when the valve was
*“loaded '’ with telephones or transforiner
from that obtained with only a milliam
meter i the anode cirenit

Qo000
Captain Round Demonstrates * Stereo-
phonic >’ Reception.
Captain M. Round,  M.(",

AMLEE, gave an interesting demon
stration on ** Stereophonic ” reception he-
fore the Muswell Hill and District Radi.
Society, of which he is president, on Feb
rnary 9th.  He demonstrated with twe
Marconi-Reisz micyopliones whiel were con
nected to two separute amplifiers of jdenti
cal design. T'hree pairs of pliones were con
nected, one ear-piece of each heing joined
to No. 1 amplifier and the other ear-piece
of eacli heing joined to No. 2 umplifier.
tesults were astonishingly stereaplionic ;
performing artists (sehool members who
gavean nupromptu commmnity singing con-
cert) could he accurately ““ placed ' {o the
right or left of the platform, and could

Wireless
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Injenioro P. Naumov, Radioperedacha, Kiev, Ukrainia,

missions :

CLUB
REPORTS

AND

‘TOPICS

Secretaries of Lecal Clubs are invited fo

send in for publication club news of general

interest.  All pholographs published will be
paid for.

even he followed by the ear wlen crossing
over from right to left or vice versa. No
sounds, however, could he heard in the

FORTHCOMING EVENTS.

WEDNESDAY, MARCH 2nd.

Wuswell 1l and Distriet Radio Society.—
At 8 pow. At Tollington School. Tether-
doicn, N.10.  Lecture by Mr. J. 1. A.
Whitchouse, of the B.B.C.

barusley and District Wircless Association.
At 8 pon. At 22, Market Sireet. Lec-
ture: ' Simpls. Principles of Television,”
by Mr G. W. Wigglesworth.

Ldinburgl and Distriet Radio Society.
1t pnie At 117, Grorge Strect.
Business rmecting.

Tottenham  Wireless Socicty—At 8 P
At 10, Bruce Grove. Business meeting,
followed by a discussion.

North Aliddleser Wircless Club.—At 8.30
p.m. AL Shaftesbury Nall, Boiwces Park.

N.11. [P'ractical demonsération of making
valve  cwrves. by Mr. R. Kirlew,
AN E.

THURSDAY, MARCH 3rd.

Colders Green and Nendon Radio Sociely.

Dixcussion o Circvits opened by M.
J. €. Bird, IS,

FRIDAY, MARCH 4th.

Iedio Experimentol Socicty of Mauchester.
—raperimental Evening,

Nheflicld  and  District Wirelese Soeirty.
1t the Department of Applied Sricnce,
St. Grorae’s Square. Receicer Demon-
atration, by Mr. G. Bagshaw.

Leeds Radio Sovicly—At 8 wm. 1t Col-
linson’s Cuafé, Wellington Street. lLectwre:
“The Prodvction of II.F, Current " ly
Me, L. Vlarvey, Engincer-in-Charae,” 2L5.

MONDAY, MARCH 7th,

Ipsivieh and  District Radio Socirty. - At
8 p.m At 55. Fonnercan RNoad. Lec-
ture: = Valve Manufjacture,” by Dr. Haite,
of the Fdiswan klectrie Co., Ltd.
6 Northampton and District Amatenr Radio
£ Society.  Lecttre: " Amplifiention.” by
: Mr. Jd. A. Cooper, AM.IEE. of the
Birmingham Broadcasting Station.
Sonthport and District Nadio Socicly.—A¢
8 p.m. At 20, Scarisbrick Strcet. Lan.
tern Leeture: ™ Wircless Valyes,” by Mr.
’ratt, of the Mullard Co.

www.americanradiohistorv. com

S.S.S.R., and preferably in the international language
(not to be confused with Esperanto), when they will be
ackn ,wledged in that language.
considerable assistance in identifying the station to give
the words actually spoken in the international language
hoth at the commencement and termination of ftrans-
‘‘ Parolas
Uniono di Radio Amiki, en la Internaciona ILinguo.”’
Local announcements are in the Ukranian language.

It will probably be of

Kieva Radiofona Staciono il

iront centre of the platform; this Capt.
Round attributed to the fact that micro-
phones lack certain of those characteristics
which make the human ear so adaptable.

cooo

Public Address Surprises.

An interesting account of the progress
of public address systems was given by
My, F. Youle, of the Marconiphone Co..
at the last meeting of the Soutliend and
District Radio Nociety. Many lantern
slides were shown and an entertaining de
monstration was given with the actual
public address equipment. After dealing
with the diffevent tvpes of micropliones
emploved, the lecturer turned attention
to foud-speakers, making special reference:
to the Round instrument. This loud
speaker had hLeen heard for a distance of
four miles, and it had heen found that
measurements taken on the diaphragm
when working at low frequencies haid
shown an annular movement of a quarter
of an ineh! A similar tvpe of much
larger dimensions was shown on the
sereen. and it had heen estimated that the
necessary input of current for such an in-
strument would be as much as two kilo-
watts.  Sueh an instrument has not vet
Leen tried out !

flon. Secretary, Mr. Fred Waller,
Fastwood House, Rochford, Fssex.

o000

An Efficient Neutrodyne.

At a  crowded meeting of the
Swansea  Radio Society on Monday,
Febvuary  7th  at  the Y.M.C.A.
Mr.  Herbert  Morgan  demonstrated
an_interesting 4-valve neutrodyne re
ceiver of his own eonstruction. I'he de
sign provided for instant switching from
the local station to Daventry, and the lec
turer showed how even Radio Paris and
Hambuorg could be lrvought in at
moment’s notice without chancing anv
coils. The H.T. supply wus obtrined
from the eleetric mains

0CoO

Changes in Impedance.

Other slides indicated the change in
the impedance of a valve according to
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the conditions under which it was oper-
ated, the difference between grid and
anode rectification, and so on.

Awplification curves for & eomplete re-
ceiver were also exhibited, and these
illustrated how mnch less distortion thero
i< in a set which is scientifically designed
and constructed ithan in one where the
constructor is working in the dark, and
siniply builds up a receiver of apparently
suitable pavts.

Tn conclusion.  Mr. Kirlew remarked
that all the curves he had shown. and
others equally informative, could he
plotied from daia which could easily e
obtained by the use of instruments be
lemging te the club, and at the disposal
of members.

Tton. Sec. : H. A, Green, 100
Grove, Wood Green, N.22.

oocoan
A Transformer Demonstration.

‘Steps towards true radio reproduc-
tion ” was the inlriguing title of a lecture
given by Mr. Hall, of the Ferranti Co..
at the last meeting of the Preston and
District Radio Research Society, which
was attended hy 191 persons.

Tiie lecturer traced the history of low-
frequency amplification from the eavliest
experiments, and gave an inferesfing
demonsiration with a special combination
amplifier.  In this instrnment the H.F.
output. could bhe plugged into o defector
and amplifving unit  incorperating  no
fewer than six different fvpes of L.k,
amplification. Demonstrations were given
with the new tvpe of Ferranti loud-
speaker. und with the Rice-Kellogz, mem-
bers heing agrecably surprised at the high
quality given by the Rice Kellogg instru-
ment using (ranstormer-coupled ampli-
fiers.

Pellatt

TWO-RANGE

A RADIO-FREQUENCY transformer of sound con

Wireless
Wairlldl

Particufars of membership can he ob-
tained from the Hon. Sec., Mr. Johm B.
Cookson  (2BDA), 14, Lune Sirecl
Preston

o00Q0
Variation on the Hale.

A demonstration of a receiver employing
a novel cirenit was given at the last meet-
ing of the North Middlesex Wireless ('lub.

The lecturer was Mr, W. Gartland, aud
the apparains was constructed by M
H. A Crowch. Two valves and a crystal
were emploved, the principle of the set

being similir to the well-known Hale
circuit.
Although some of (he audietnce werve

prejudiced against any receiver incorpor-
ating a crvstal, on the scorc of nureli-
ability. no trouble was experienced on this
account in the demonstration; perhaps the
fact that a Perikom detector was used
was partly responsible.

AMr. Cartland procceded to  describe,
with the aid of blackbourd diagrams,
some other modifications of the rciveuit,
one employing a frame aevial, and also a
high-frequency wmplitier which could be
applied to any existing receiver, and of
which the lectaver had hod personal
experience.

Many questions were asked as to details
of counstruetion, and some altermative
arrangements were suggested by members
of the aundience.

0000

Super-Hets on Trial.

A ¢ super-het.” demoustration by Mr.
0. . Puaiterson (x 2YY) aroused con-
siderable interest at the Muswell Hill and
District Radio Sociely’s meeting on Feb-
vuary 16th.  The set, which was of AYED
Palterson's own construetion, emhodied

261

eight valves and emploved screened coils.
Hivli-tension currvent was derived  from
the mains.

A mamber of stations were reproduced
on the lond-speiker with frerdom from
interterence. and the quality on the local
stition was good for this class of set.

By way o coutinst a comumercial super-
heterodyne set was demonstvated by My,
L. C. Hill. The quality of reception was
exceptionally good owing to the fact that
the second reetifier was a crystal.

IWireless World veaders in the Muswell
Hill district ave strongly wrged to join
the society.  Full partienlars of member-
ship can be obtained from the oyl Sec.,
My, CGerald 5. Sessious, 20, Grasmere
Road, N.10.

[eReNeNe)

Crystal Research.

In  comnection with the Individual
Research Scheme organised by the Radio
Experimenial  Society of  Manchester
the secretarv. Mr. J. Levy. gmve a talk
before the Societv on  Februnary 18th
dealing with reseaveh work on ervstals,

After ontlining the work carvied out
over many monihs. M. Levy gave valu-
able data  regavding  galena,  zincite,
boruite, iron amd copper pyvites. cav-
borundum manganese, wolvbdenite,
ferrous silicon and tellurinm. He then
dealt with oscillating  crystals, and
derronstrated how, in addition to  zine-
ite, ather crystals which eould be inchided
in this group were burnite, hertzite, tel-
hiorium and fervous silicon.  The speaker
concluded hy demonstrating the applici.
tion of the oscillating crystal to vavievs
cirenits.

Hon. Sec. : Mr. J. Levy, 19, Lansdowne
Road. West Didsbury, Manchestev.

RADIO-FREQUENCY TRANSFORMER.

ders carrying windings for 200-700 metres, and  the
second, the coils mounted at the top of the unit
for 7c0-z,000 metres.  [for the 200-700 metres wave:

L\ struction is being marketed by the British Radio
Corporation, Weybridge, Swrrev. The transformer has
fwo main parts, the first deing the pair of cylin:

The British Radio Cor-
poration two—range radio—
frequency transformer.

lencth range, single-layer windings of heavy gauge
copper wire are used. a tap being taken from the
secondaryv—that ix, the outer—winding, for balancing.
The primary winding associated with this coil consists of
1 few turns wound on a cvlinder fitted fo the lower el
of the secondarv. At the upper end ol the tube are fitred
four contacts, which press on further contacts screwed to
the long-wave transformer.  This transiormer has its wind-
ings completely enclased in an ehonite former, and its ends
are connected to the eontacts mounted on the former. The
change from the short wavelength band to the longer wave-
lengths is effected by twming the long-wave unit which
transfers the connections hy means of the switches. All
end connections are terminated at contacts provided with
numbered tags. Tt is, therefore, very easy to connect it
with the assistance of the diagram provided.

A set comprises three units. one for the aerial-grid coup-
ling and the other two for intervalve couplings. Magnetic
coupling between stages is avoided by the angle at which
the units are mounted and the distance between them.
Tuning ~ondensers of 0.0003 mtd. are used with the trans-
formers
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A NEW RELAY FOR

Wireless
Waorrld

MORSE RECORDIN

MARCI 20d, 1927

X A
e

Utilising a Wellzknown Property of the Neon Lamp.

I' the assembly of the Association of German
A Scientists and Doctors at Disseldort a short time
ago, Dr. Richter and Dr. Geficken, of Leipzig,
disclosed details of an interesting relay which is remark-
able on account of its high sensitivity for the reception
of wireless signals.  The glow-discharge relav shown in
Fig. 1 isa tube filled with neon and enclosing three plate-
electrodes. Between the two
outer plates, which serve as
anode and cathode and are
connected to the lower socket,
a plate is placed as an inter-
mediate  ““igniting  clec-
trode,”’ to which connection
is made by mecans of a ter-
minal fixed to the upper end
of the tube. If such a tube
is connected as in Fig. 2,
where P is the anode, K the
cathode, and 7 the igniting
clectrode, and if the elec
trode Z is neglected for the
moment, a glow discharge
will be set up between D
and K at a perfectly de-
finite  potential. At 2
slightly lower potential this
discharge will nat start by
itself, but it can be starte
by a certain potential on the
auxiliary electrode 7.
Quantitative measurement
shows that there are two
different limiting values for
the potential V, at which
the discharge commences.
The  discharge  current
through the iube attains a
value of 3o-30 milliamps.,
according to the size of the
clectrodes, while the current
neressary to charge up the
electiode 7 can be extraordinarily small. On an average
a current of 10o7"% ampere r
fully suffices for this pur-
pose. Thus by application
of the glow-discharge relav
such small currents may be
made o actuate relatively
heavy mechanical relays for
which a current of 10 milli-
amps. is  quite sufficient
The discharge, once started
by the igniting action, does
not extinguish 1tself again
S0 an interrupter is con-
nceted somewhere in the leard

fig. 1. — Glow-discharge

relay. The ¢ ignition clec-

trode '’ is connected to the
terminai at the top.

Fig, 2,—Circuit diagram
tHustrating adjustment of
electrode potentials,

to the anode by means of which the relay is rendered
sel f-restoring.

A circuit showing how this relav can be adapted for
the reception of wireless signals is given in Fig. 5. In
the unode circuit of the thermionic valve is a resistance
\,, while there is a resistance W, in the lead to the
igniting cathode and a condenser C between igniting
electrode and cathode. The resistances must be so chosen
that the tube does not ignite as long as there are no radio
signals arriving, but that relatively weak signals suftice
to cause response. The procedure here is such that in-
coming signals cause the grid of the thermionic valve ro
become negatively chareed.  The anode current of the

‘J?— ¢ i ° + — -

tig. 3.—Schematic dia_gram of the method of connecting the relay
in a receiving circuir.

valve 1s thereby reduced, and the potential drop across
the resistance W, is reduced, while the drop across the
valve is increased. ‘The potentinl of the igniting elec-
trode is thereby correspondingly changed so that the
discharge through the glow-discharge tube starts. In this
manner onc obtains a very simple recording receiver. Tt
has been found possible, with the arrangement given in
I'ig. 3, and using only onc thermionic valve. 1o receivt
the time signals from Nauen at Leipzig with an accu-
racy, as established by the Leipzig observatory, of |1,
of a second.

It appears likely that the glow-discharge relav will
find further applications in ather directions for radio
rereption—{or instance. as a simple call-device.

H K.

BOOK RECEIVED.

Wireless Without Worry, describing how to abtain the Lest
results from a radio set : on buvine the complete cutfit, assem-
bling tlic parts or making them at home : the why and wherefore
of fuults and how they may be avoided or corrected. By Ronald
F. Tiltman, with an introduction by Prof. A. M. Low. Pp. 186,
with 7 illustrations. Published by Seeley, Service and C(lo.
Ltd., London, price 5s. net

A L0
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Constructional Details
By W.
(Continued froms page

N the first part of this article we considered in detail

the design of the circuit, discussing the various parts

which are employed in the recciver. We also de-
seribed the arrangement of the parts on the front pancl
and the terminal strip and gave details for making the
tuning coil for the lower wavelengths.

\Ve now have to turn our attention to the arrangement
of the parts on the baseboard. Reference to the illustri-
tions will show that such things as bv-pass condenscrs,
chokes, and the tapped rcsistancc are mounted on the
under side of the baseboard, while the tuning coils for
the long and short broadeast band of wavelengths. the
valve-holders, transformer, grid bias batteries, and the

1 S.L.F. friction vernier condenser, 0.0005 mfd.
Poland Street, W.1).

1 S.L.F. friction vernier condenser, 0.00025 mfd. (Juckson Bros.,
Poland Streel, W.1).

1 Non-pong valve ‘holder (Sterling).

2 Valve holders, W.B. (Whiteley, Boneham & Co.,
Mansfield, Notts).

(Jackson Bros.

Duke Strect

and Operation Notes.
JAMES.

220 of previous issue.)

filunent resistance are fixed to the upper surface.  This
arrangement of parts was adopted first in order that the
space available should be used to the best advantage,
and sccondly for the sake of neatness and convenience
in wiring. The illustrations show that the wiring is par-
ticularly necat and orderly, that it is not likely to be
moved when inserting valves or making other ‘lu]ustment\
and that the important wires, such as those carrying high-
frequency currents or connected to grids, are run in short,
clear paths. Notice also that the wires are all covered.
this being becausce experience has shown that therc is less
risk of dam age to valves and components, while the bigh.

frequency cn(‘mt\ are not in any way affected.  This
2 9-volt grid bias batteries (Ever Ready).

9 Ebonite shrouded ferminals (Belling & Lee).

2 Dial indicators.

1 Paxolin fube, 3in.>:3%in. (Micanite & Insulalors Co. LId.,

Blackhorse Lane, Walthamstow, E.I7).

2¢ yds. Litzen wire (P. Ormiston & Sons, Ltd., 79, Clerkenwell

1 8-conlact switch (General Electric Co., Ltd.). Road, E.C.1).

1 H.and LT. “on’ and “ off " switch (Marconiphone Co.}. 7 G-ohm “ Preset’’ resistor (Ig/amc Pacent).

1 3-pole change-over switch (Burndept Wireless, Ltd.). Ebonite panel, 18in.% 9in.> kin. (The British Ebonite Co., Ltd.,

1 Fixed condenser, No. 610 type, 0.0002 mfd. (Dubilier). Hanwell, W.7).

1 Fixed condenser, 5 mfd. (T.C.C.). Ebonite terminal strip, 18in.> 3}in. . lin. (The British Ebonite

2 Fixed condensers, 2 mfd. (T.C.C.). Co., Ltd., Hanwcll wW.7).

1 Fixed condenser, 0.1 mfd. (mica), (T.C.C.}. Wood base 18in. > 93in. > Yin., and strips.

2 Grid leaks, 0.25 megohm (Edison Swan Elec. Co.. Ltd.). 1 ““ Camco” cabinet (Carrmglon Man. Co., Lid., 18/20, Norman's

1 Grid leak, 1 megohm (Edison Swan Elec. Co., Lid.). Bldgs., Central Street, E.C.7).

3 Dumnetohun grid leak holders (Dubilier Condenser Co., Ltd.). 3 “ Wearile” low loss coil mounts: [, LLy; 2, Ly (Wright &

1 H.F. choke (Varley Magnet Co.). Weaire, Ltd., 710, High Road, Tottenhan, N.I7).

1 60,000-0lun anode resistance, lapped in six places (Varley [ Set Eddystone absorbos (Stratton & Co., Lid.. Balmoral Works,

Magnet Co.). Bromsgrove Street, Birmingham).

1 32-henry choke (Pye). Sistoflex (Spicers, Ltd., New Bridge Streel, E.C.{).

1 Transjormer, A.F.3, 3} to 1 (Ferranti). Flex—{ wander plugs—screws, efc.
In the » List of Parls” included in the descriplions of THE WIRELESS WORLD receivers are defailed the components
actually used by the designer and illusiraled in the pholographs of the instrument. Where the designer considers it necessary
that parlicular components should be used in preference In others, these componenls are menfioned in the urlicle itself.
In all other cases the construclor can use Lis discretion as lo (he clioice of components, provided they are of equal qualily
to those listed and thal he takes inio consideration in the dimensions and layou! of the set any variations in l(he size of

allernative components he may use.
A 35
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Fig. 6.—Arrangement of parts on the top side of the baseboard.

method of construction has been used by the writer several  surface of the baseboard, which measures 18in. x ofin.
times and has proved to possess many advantages. x din., and is supported on two strips of wood, gfin. x

Continuing with the construction of the receiver, we 2%in. x 2in. Tig. 6
la) b ~ S & )

with the illustration below it,

have in T'ig. 6 the arrangement of the parts on the upper  shows the exact position of the parts. It will be noticed

Rear view of the completed receiver.

www americanradiohistorv.com

that the Sterfing valve-
holder is used in the detector
position.

On the under side of -the
haseboard two wooden strips,
6fin. x 13in. x #in. and
3. x 28in. x gin. respec-
tively, are screwed. Three
parts, viz., the tapped anode
resistance, o.1 mfd. mica
coupling condenser and high-
frequency choke are fastened
to the larger picce of wood,
while the 5 mfd. condenser
is screwed to the short piece.

Grid leak holders R, K,.
and choke I., are fastened
direct  to the baseboard.
while the 2 mfd. condenser,
C., is screwed to one of the
end supports. On the back
edoe is fastened the terminal
steip. It will be noticed
that the illustration of the
under side of the set shows
one grid leak only, while
two are used in the recuiver

A 30
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Quality Three.
as mdicated in I'ig. 7. This
is Dbecause the photograph
happened to have been taken
during a time when the grid
leak. R, was removed from
the set in an endeavour to
findl whether it was abso-
lutely essential. Tt was
found that occasionally when
using critical reaction the set
was more stable with the
arid leak, R,, connected.
When the parts have been
assembled and the base fitted
to the panel. the position of
the holes to be drilled in the
basehoard to iake the con-
necting  wires  should  be
marked.  Many of these
holes can be seen in the
illustrations. Wires  con-
necting the filament circuit
and the rheostat, for in-
stance, are run bencath the
baseboard and passed
through holes to the contacts of the valve-holders and  those for the tapped resistance, can be run and cut to
rheostat.  Positive H.T. wires and several others are run length before the panel is finally fixed. The last two

View of the under side of the receiver.

fromy contacts above the baseboard to contacts below. stucls of the rapping switch are connected together and
A good deal of the wiring can be done with the panel  fo stud 6, as an ‘“ off 77 position is not required.

removed from the baseboard and several wires, such as Particular attention will have to be given to the wiring

' 1 139 % WOODEN PLATFORM : 2(
“‘ 4 13, DEEP X %"THICK b ! z *
| B x
Emm Q :
‘- ™ 1
: x i'E |
| =
‘ 3 2a° .
i . 83 x 6 |
o,
f i 2™ |
i
i WOODEN END PIECE
|| 27/ DEEP x 5/ THICK
3
93 y
il /
v,
1%

I'ig. 7.—Arrangement of parts on the under side of the baseboard.
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Fig. 8.—Wiring diagram. Many of the wires can be run before the panel is fastened to the baseboard.

are the same as those in Fig. 1, ¢ being the aerial end
connected to the lower row of contacts, marked 1, should  of the primary, and & the earth end; ¢, the grid end of
he put on frst; then those marked X, Y, 7, and finally,  the secondary, and J the filament end; ¢, the end of the

The letters against the coil contacts  reaction coil connected to the reaction condenser (marked
A 38

of the coils and the change-over switch. Those wires

the wires marked 2.
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Quality Three.—
R Tig. 2); and /, the end of the reaction coil connccted
to the anode of the valve (R (P) Yig. 2).

For wiring No. 18 or zo-gauge tmncd copper
with sleeving to suit, should be used.

With the wiring finished, put a high wvoltage factor
valve in the detector circuit, a valve with a moderate
A.C. resistance in the first L.T'. position, and a valve of
the so-called *“ Super Power ’’ tvpe in the output stage.

Adjust the grid bias according to the valves used ; plug
(:B,, which 1s connected to the return wire of the detector
circuit, should be put into the positive end of the grid bat-
tery; for a 6-volt valve plug GB should be connected to
a point 3 volts negative with 1espect to GB,. For a
2-volt valve, GB may be 1} volts negative, that is, con-
nected to the next cell of the grid batiery to GB,. GB,
applies grid bias through resistances R,, R,, to the grid
of the first amphfynvT valve V,. Probably a grid bias
of negative 1} to 3 volts would be sufficient; therefore
GD, should be connected to the first or second cell away
from plug GB, plug GB being considercd as having zero
potential.

For the last valve a much bigger grid bias will have to
be used, and if a high anode \oltage. such as 150, is
employed, the full voltage available, that is, 18 less 3,
will have to be used.

In the long-wave circuit three coils are required ;
T.ewcos plug-in coils are recommended. A No. 100 will
be required for the aerial circuit L,. No. 250 for the
secondary circuit L, and No. 100 for reaction, I.,.

The next thing to be done is to set the resistance R .

Most valves of the 6-volt type work quite well with a
voltage of 5 across the filaments; resistance R, should
therefore be adjusted when listening to the local station
with condenser C,. which is the reaction condenser, set
at zero. Before distant stations can be tuned in the
reaction coil provided on the lower wavelength unit
will have to be adjusted. To do this, set the reaction
condenser C, at maximum; probably the valve will
oscillate violently ; now switch off the set and remove one
or two turns from the reaction coil until it is found that
reaction is smooth over the whole tuning range of the

wire,
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lower wavelength coil. It is possible so to adjust this
circuit that the receiver will not oscillate, it being neces-
sary only to remove a few more turns from the reaction
coil.  The coils employed in the long-wave circuit have
been found satisfactory and should not require adjusting
under usual conditions.

S. G, Brown, Lid., Western Avenue.  zeoon
North  Acton, W.3 The ““ Brown
Rudget ** for Feliruavy, 1927, containing Catalogues
articles on  wireless, window dressing,

Anode Grid
Paosition. Maker and Type. Volts. Biax.
e‘('cfot ” Cossor 210H, Red Band ..., . | 120 ‘ (S s
2-volt b 1 o 4 I PR A e = 120 + 1.5
PMIM.F. ... oo 4 s
" Cossor 410H, Red Band . .. .. | 120 ; &L W)
4-volt RN el - A e | 120 + 3
| Pais. ol 120 | 43
r Cossor 610H, Red Band. . ... | 120 | 4 3
l BRG] coinpe mEarwe e o . ag B i 120 + 3
Ol 1] PillBe. u o 2oz cabiamuinors o 120 I + 3
i L Marcont or Osram ¢ !
| PTG e o 8 wawmrwabies L1200 | 3
| DESHIE ... SR + 3
Ist L.F ": Cossor 2100, Black Band ... | 120 I 1.5
2ovolt | ST22 . 120 3
[PPMILE : | 120 | — 3
| Cossor 410D, Black Basel .. | 120 | —3
avolt J|STa1 . 20 3
Upas. 120 t -
| C'ossor G10H, Red Band. .. .. 120 - 3
I{ (ST SR ——— o120 =3
BAIG. A2 Wek 5 2. T, SIE L | 120 3
G-l | Marconi or Osram : I |
l 1 e \ 120 5
DS T 1. 120 6
2nd [T DCossor 2150 00 -. 150 i 12
| T 2 e enwn } L1200 9
2.volt P2 120 9
l | Marconi or OQsram DEP2I5.. | 120 l 12
[ Cossor 4101 . .. 120 | — 15
1.volt l SIS e S e s e | 120 | 15
[| Mullard DP425 . ... | 120 | -—I5
Ivl Cossor 610P .. ... 150 15
STO3 . 150 15
G-uplt '\ Mullavd DP625 . 10 ] —15
| Marconi or Qscam DESa .. .. 1 150 | 15
""""""""""" “ Delapone,” 41, Baker Street, Lon.
don, W. Booklet 150. containing illus-
Received. trated particulars of *“ Pelapone ' elec-

tric generating plants.

high velocity service, new instruments, British  Themson-Houston  Co.. Tid.,

etc. Crown House. Aldwyveh, London, W.C.2.
Fuller Accumulator Co. (1926}, Itd..  transformers, coupling units. condensers, leaflet R7335-2. dealing with B.T.H.

Woodland  Works.  Chadwell Heath. 2nd other accessories. radio  receivers and amphfiors. Leaflet

Fssex. Tast No. 265, dealing with the Watmel Wireless Clo.. T.td.. 332u. Cios R7432-2, dealing with B.T.H. low-fre-
LHLGL 20-volt high- tension bdttel\ vuth well Road. London, E.C.1. Catalogue of  queney transformers.

rubber iusulated cells and ** outside’ ““Watmel ' fixed condensers, grid leaks General  Electric Co.. Tud.. Magnet’

terminals. and anode resistances, and other acces House, Kingsway. London, W.C.2. Tllus-
The Electron Co., Ltd.. Triwunpli House,  sories. trated folder giving details of the © Geco-

189, Regent Street, London, W.1. Tllus- Wright & Weaire, Itd., 740, 1igh  phone ™ H.T. battery eliminators.

trated leaflet dealing with the “ Six- Road,  Tottertham, N.17. Tllustrated Wedlon  Flectrical TInstrument  Co.,

Sixty ” range of receiving valves. leaflet  describing  “ Weavite 7 compo T.td., 15, Gt Saffron Hill. TLondon, K.C.1.
E. K. Cole, I.td., 513, London Road. nenis, including low loss coils and stands.  Tlustrated  folder  deseribing  Weston

Westelifi-an-Sea.  Leaflet descriptive of  anode resistances, valve holders, etc., etc.  voltmeters, with insiructions far testing

the ‘“ Ekco ” high-tension units for A.C. Philips Lamps, Limited, 145 Charing  circuits under working conditions.
and D.C. mains. Cross Road, London, W.C.2. T.eaflets 77 ALE.G. Machinery and Apparatus Co.,
Formo (Aithur Preen & Co.. Itd). and 78, giving particulars of the Philips  Tiad., 76, Victoria Street. Westminster,
Crown Works, Cricklewood TLane, T.on tyvpe 450 rectifier and high-tension snpply  S.W.1.  Teaflet describing the A.F.G.
don, N W.2.  Catalogue of “Formo’ unit respectively. automatic circuit-breaker fuse substitute.
A 29
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International Amatenr Prefixes.

Tt hecomes daily morve evident that the
fist of Tnternational Prefixes devised hy
the LAR.U. at Hartford, Conn., was
drawn ap hastilv, and withoat due con-
sultation with other countries interested,
It has already led to considerable con
fusion, some European countries having
adopted the American prefixes, while

others retain those to which they are
accustomed, either, as in the case of
Great Britain, because they lhave been

olliciallv sanctioned after due consideri-
tion and by agreement between the
Governments concerned, or because com
paratively long use bas vendered them
familiar to European transmitters. We
hope, however, that the laudable efforts
of the LARU. to briug about a gener-
ally established and systematic arrange-
ment of Amateur Nutionality  DPrefixes
will eventually result in the regular and
official apportionment of suitahble and
agreed pretixes among all countries con-
cerned.
[eR ool o}

Amateur transmitters in the Irish Free
State  are  also in  disagreement with
the proposed new prefixes. if we may judge
by the following woutspoken vemunks of
GV 14C in our contemporvary, the [rish
Radio and  Musical  Review —* Apart
from the fact that we amateurs were not
consulted in this, owr Government was
not, so far as we know, asked if they
agreed with the change. The Govern-
men( authorities of each countryv arve. of
conrse, the only people in a pusition to
hange intermediates.  The © Yankee,” in
his usual high-handed manner, pushed the
new intermediates on us and gZave us no
time to discuss or make provision for
them, but we are glad to see that for
once he has not succeeded in “putling
ane over ” on us, as the Govermment has
not adopled them liere novr has the Britisi
PALG. allowed their use in England.
Tneidentally, the intermediate that GW
stations were " granted™ by our Ameri
can friends was FEO. and the fact that
L was the easiest letter to get lost in
atmospheries was altogether ignored by
the devisor of these intermediares.”

[CNeolNe]
Gieneral Notes.

Mr. W. K. Alford (G 2DX), Rosedene.
Camberley, was sucessiul in working two-
way speech with Houg Koug on Sunday,
January 30th; on a wavelength of 44.8
metres. [Te was transmitting with an
input of 42 watts to Osram L.S.5B and
DET1 valves, crystal controlled, the re-
ceiver being fitted with Osrem V.24 and
1..S.5 valves.

0000

Mr, F. Mayer (G 2LZ), Stilemans, Wick-
ford, Essex, tells us that he was in com-
munication with ARDI, the Norwegian
whaler, s.s. Larsen, when that vessel

Wireless
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was in the Ross Auntavclic.  The

Sea,
wavelength used by ARDI was 03 metvres,

and his signals were very good.  Com-
munication was maintained {from 9.0 to
10.50 a.m., G.M.T.
coo0o0
Mr. R, H. Hamis (0 6T®), Long

Crichel Rectory, \Wimborne, Dorset, stales
that at 1920 G.MLT. on February 18th, he
was o two-way communication with o
Danish vessel between Iceland and Gireen-
land, which gave OFT as her call-sign.
He was working with 5 watts input to an
Osram D.F.5B valve aut a wavelength of
45 melres, and his signals were repuvted
as R8.  According to the “Berne Tist”
the cali-sign OFT belongs to the British
s.s. “Liredale.
oocCco

M. Louis Fra (B B1). 46, Avenue Van
Put. Antwerp, gives us the following
particulars of steamers fitied with short-
wave transniitters :—SJB. s.s. Lagponia
which at the time of writing (February
6th) was bound from Navvik, Norway, to
Boston, Cuaba, and back; SFN, s
Lowisa s SKA, M/S dxel Tolinson; SGT,
M/S Nwecia, aud several other vessels
owned by (he Axcl Johnson Company,
of Stockholm. He states that Gétebery
station. SAB, ealls CQ at 1200 and 2300
GLT. for 5 minutes for Swedish vessels
fitied with shortwave sets. The Swedish
Government has fitted several vessels with
experimental sets to see if the 35-45 metre
wavehand s suitable for regular working.

0000
Spanish Amateurs.

We are indebted to Sefor Miguel Moya,

Madvid (EAR 1), for the following

list of amateur transmitters in Spain.

EAR 1 M. Mova, Mejia T.equerica, 4. Madrid.

EAR 2 F. Caslaio, Fernandez dc¢ los Rios, 25.
Maddrid.

EAR3 1. H. Gasque, San Miguel, B Zaragoza.

EAR 4 L. Valor, Jorge Juan, 17. Valencia.

EAR 5 ]. D. Galceran, Centro de Lectura. Reus.

EAR6 J. R. de Arcaute, Ibai Gain, Tolosa
{Guipiizcoa).

EAR 7 A, Prieto, Garcia de Parcdes, 31. Madrid.

EAR 8 R. Montoro, Gnillén de Castro, 47. Valencia,

EAR9 (. S. DPeguero, Pasco de Pamplona, 1l.
Zaragoza.

EAR 10 TF. Roldan, Gareia de Paredes, 47. Madrid.

EAR 11 L. G. lLopez, Oncinas de Telégrafos,
Guadalajara.

EAR 12 A. Uriarte, Alberto Aguilera, 29. Madrid.

EAR 13 L. Butron. Alameda de Urquijo, 22. Bilbao.

EAR 15 J. lllera. Veldzquez, 8. Madrnid.

EAR 16 ]. Borrds, Rosellén, 556. Barcelona.

EAR 17 ]. Soler, Hernan Cortés, 8. Santander.

EAR 18 ]. de la Fuente, Sol, 14. Santander.

EAR 19 F. Delgado, Instituio, 5. Ternel.

EAR 20 P. Careaga, Ondategui, 9. Las Arenas
(Vizcaya).

EAR 21 R. de I.. Galdames, Fstacidn, 5. Bilbao.

EAR 22 A. Escauriaza, Avenidadelos Aliados. Bilbao.

EAR ]. Portela, Cervantes, 14, Cidiz.

EAR 24 L. Garav, Toki Eder. Ofiate ((Guiptzcoa).

MARCT] 2nd, ro27.

Radio Chub Catalufia, Plaza tle Santa Ana,
4. Barcelona.

E. Estalella,
Valencia.

A. Mering v Ballesteros, Plaza Mavor, 14
al 20. Palencia.

Avenida del  Puerto, 65.

EAR 28 J. B. Novo, Fatio de Madres, 13. Santisgo
(Coruna).

EAR 29 A. Lagoma. Jovellanns, 9. Barcelona.

EAR 39 1. Castell, San Antenio, 4. Sans {Barcelona)

EAR 31 A, Nstublier, Jaime 1. 9. Darcelona.

EAR 32 |. M. Bavarrl, Gonzalo Barrachina. A

EAR 33 V. cuihau, Augel Guimerd, Sarria (

lona).

EAR 34 F. Sucarana, Asturias, 13. Barcelona.

g R F. Banue, Pasen de Gracia, 103, Barcelona.

EAR 36 (. Salvador, Nueva, 7. Almaunsa (Albucete).

EAR 37 M. M. Morante, Camino Nuevo, 17. Santiago

de Compostela.

EAR 38 [. Navarro, Mateinatico Marzal, 21. Valencia.

EAR 39 F. Hervera, Jesus del Valle, 23 v 25 Madrid.

EAR 40 V. Avuso, Valencia. 360. Barcelona.

EAR 41 J. Golf. Chapa, L1. Valencia.

EAR 42 . Arrillaga, Hotel Vega. Marquina (Vizeayva).

EAR 43 |. G. Civera, Paz, 44, Valencia.

EAR 44 j. R. Balmés, Paseo del Principe, 10,

Almeria.

EAR 45 J. G. Aybar, Mendizdabal, 7. Madrid.

EAR 46 1. Sanjndin, Rios Rosas, 14, Madrid,

FAR 47 L. Ferrer, Reina Maria Cristina, 6. Palina de

Mallora.

EAR 48 .. Varela, Inana de Vega, 15. La Cornna.

EAR 49 ) Corella, Salmeron, 45. Barceloua.

EAR 50 T. Llinds, Mancada, 16, Jativa.

EAR 51 A. Lscudero, Plaza de Aragdn, 8. Zaragora.

EAR 52 |. R. Cuevas, DPlaza Mavor. Aguilande
Carapdo (Palencai).

EAR 53 [.1.dcla Puente, Cinco rle Marzo, 7.Zaragoza.

EAR 54 . B [Llias, Cortes, 364, Bareelona.

EAR 55 A. (. Bamis, 'laza Trilla, 4. Darcelona.

00CO

New  Call-signs  Allotted  and  Stations

fdentified.

G 5BD A, (. simons. Lyawood, Mablethorpe, Lines.
{Change of address.)  Transmits on 15
metres.

G 5KL (Ex 2A7S) O. B. Kellett, 11, Allerton R,

Southport, Lancs. Transmits on 475 metres.
G BFW (Ex 2AGR) S. Fallows, 68, Warbreek Rel
Qrrell Pk., Liverjool.
R 10RA (Ex R1 Karl Abolin, Zwezdinka 23,
app. 1, Nijai Novgorod.

G 6XS  John Monckton, Inr., 135, Berkeley Road,
Bishopston, Bristol ; transmits on 8, 23 and
45 metres.

2ADA A. T C. Adve, 3, Vale Avenue, Tunbridge
Wells.

P 1AF . Faria Praca, Marques Pombal 3, Lishon.

TP AJ P. leon Goralski, 1, puik Strz. Konnyeh,

Garwolin, Poland.
FM 8AFA — I'rémount, Aviation,
Morocco.

Ajadir, South

R HB5 ). Cardefiosa, Caseros 960, Cordoba, Argen-
tina.

Y 2ZX — Perkins, 25, Bodvguard Lines, Raisina,
Dethi, India.

NL1P (ex SM 1P) . J. Frigerio, St. Martwn Island,

West Indies.
FM 1TZ J. Bardin, Sergt. Aviation, Rabat, Morocco.
(This call-sign was formerly usedl by M.
I'ruxler, Taza.)
SH BZL A. Gagan, The Wireless Station, Demerara,
British Guiana. (Transmits on 14 metres
and will welconie reports.)

We are indebted to correspondents for
the following, of which, however, we have
not yet been able to obtain formal con-
lirmation: —

NHHVW F. . Harvey, Vila Radio, New Hebrudes
Tslands.

BAM . Bambridge, Papeete, Tahiti.

SH 6BR M. Solomon, 125, Carmichael St., Georgetown,
British Guiana.

C2AX W. G. Southain, 135, Grove Park, Westinount,
Quebec. _ . .

AI ACS L. E. P Joues, ' A" Corps Signals, Karachi,
India.

M IDA C.W. Liversedge, Radio 1DA, Rirkuk, Iraq.
O OHK Radio Austria, Ltd., Rengasse 14, Vienna I,
1 1UU A, Criscuoli, Via Legui 62, Turin, Ttaly.
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A Review

ANTI-PHONIC ADAPTER.

To preveat the passing on of micro-
phonic vibration from the busebourd of
a receiver to the valve in cases where o
suitable sprung valve holder is not em-
ployved. an antiphonic adapter is now
availuble.

It consists of Tour pin connectors
which terminate on an indiarubber pad,
the litter giving support to four valve
holder sockets. By inserting the adapter
in an unsprung valve holder aud trans-
ferring the valve, an antiphonic mounting
is obtained. Spring-sided pin connectors
are employed in the construction of the
adapter, wnile the top is hollow on the
underside to serve as a cover for the
holder to which it is

fitted.

An adapter fitied with an indiarubber

pad for interposing between valve and

valveholder to prevent the transference of
microphonic vibration.

This adapter is a product of Havlie
](;105 36, Wilton Road, Dalston, Lou-
on

0000

D.C. BATTERY ELIMINATOR.

As a substitute for the H.U. Taltery
the Regent Radio Supply Co., 45, Flee:
Street, London, E.C.4, have produced
D.C. mains batlery eliminiter of liberol
dimensions.  Practically all apparatus of
this type follows a comwmon Jesign, difie
ences existing as regards minor practical
details in the dimensions of {he smoothi
chokes and condensers.

An interesting feature in this inslance
is thal both the aerial and earil terminals

are eommected through terminals on tle
eliminator, and a two-position plunger
A4l

of the
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Latest Products of the

switeh makes provision for the use of the
eliminator on supplies where either the
positive or the negative is earth cou-
nected. ‘I'lie various output voltages ave
obtained by means of a potential divider
connected ucross the supply after smooth-
ing, three wander plugs being fitted to
give three different output potentials,

The Regentone battery eliminator for use
with D.C. supply.

The eliminator is well finished ex-
ternally, being enclosed in a polished
mahogany case with a DMahoganite front
panel and gilded engraving.

0000

THE BOWYER-LOWE JACK.

A new form of construction has heen
adopted 11 the new hreak-juck prodneed
hy the Bowver-Lowe Cu.. T.itd., Radic
Works, Tetchworth, ITerts. Jacks are
usually assembled on a hrass casting o
a substantial heut piece of metal. In the

The new Bowyer-Lowe break-jack
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Manutacturers.

Bowyer-Lowe jack, however, a light
pressing is employed, which, although only
made from thin sheet metal, is of ample
strength owing to the provision of the
stiffening pieces at the sides.

The contacts ave carried on good stont
springs, the connecting tags being spread
out to facilitate the making of connec-
tions. The fixing nut has a smooth,
rounded face giving a iove pleasing ap
pearance on the front of the panel than
the usual sharp-edged nut. The frame is
nickel-plated and the "ronze springs
plated with zine to prevent corrosion and
to facilitate soldering. Although of light
construction the Jack is thoroughly

durable.
0000

BATTERY CABLE PLUG.

The making of batlery counections is
very much simplified by using a pluy con-
nector.

In the design adopted by A. F. Bulgin
and Co., 9-11, Cursitor Street, Chancery

The Deckorem
suitable for connecting the L.T. as well as

four-plug connector is

three H.T. leads, one pin connector heing

common to the negative connections.

The spacing of the connectors is the same
as that used for the pins of a valve.

Tane, Loudon, E.C.4, in their Deckorem
plug  the =pacing of the counecting
pins is the same as that of the pius of
a valve, so that the socket is. of course,
an ordinary valve holder. A four-pin
connector of this sort can be used when
joining the two L.T. hattery leads as
well ns fliiee leads from the H.T'. batiery.
Tlhs five wires ave passed to ihe plug
from  the haltevies, the {wo negatives
being comnion. so that the pins hecome
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HT - and LT —, LT 4+, HT + low
voltage, and H.T. + high voltage.

The connector is well made, and is
taken apart by means of a screw joint,
50 that no metal screws arve to be seen.
The pin connectors arve hollow. cross
slotted, and expanded in the middle so
that they make a smooth and reliable
contact suttable for passing a heavy cur-
rent such as may he required for the many
valves of a snperheterodyne.

0000

THE CABINETTE AMPLION.

To meet the demand of listeners who
are not prepared to purchase one of the
vathey more costlv “Radiovox "’
Amplion loud-speakers. Graham Amplion,
iutd., 25, Saville Row. T.ondon, W.1, have
vecently produced a less expensive lond-
speaker though designed on somewhat
shnilar lines.

A standard Amplion movement is pro-
vided of the floating diaphragm Amplion
type. which is accessible through a door
on the right-hand end of the cabinet.
The sound is taken by a short tube to a
cavity hehind an ormamental grille.

The aim in design has heen to produce
o loud-speaker of pleasing appearance
with  the object of superseding the
unsightly - horn type of loud-speaker.
Good reproduction  is  obtainable with

Where the small
horn-type loud-
speaker is considered unsightly
the new Amplion Cabinette
model can be substituted.

this instrument, and one need not hesi-
tale to change an existing small horn
tvpe for this new model.

The cabinet is of dark fumed oak and
of japanned stvle aud measures 164X
5% x6in. deep,

coo0g

POCKET MOVING-COIL VOLTMETER.

It is becoming moie genervally realised
that unless a voltnieter is available for
verifying the correctness of filament,
gitd, and anode potentials, a receiving set
annot be adjusted to give the best per-
formance either as to range ov quality of
veception.  Voltmeters ware  therefore in
niore general demuand, and in consequence
several useful instruments have become
available.

A new and compact form of voltmeter
bas recently heen introduced by the
A E.G. Machinery aud  Ayparatus Co.,
Ltd., 131, Vicinra Street, Westminster,

Wireless
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London, S.W.1, with a double scale rvead-
ing to 6 and 120 volts. Fitted with a
moving  coil movement. this meter im-
poses an excecdingly small load on the
hattery under test, and therefor. gives
a  true vreading when measuring the
potential across the terminals of o baitery
of high internal resistance. So high is
the resistance of ihe meter, in fact, on
the 120-volt scale that it is suitable for
giving reliable indication of the voltage

‘The portable {(wo-
range A.E.G. voit-
meter, Although of

compact design, it is

fitted with a high-grade movement giving

a full-scale reading with a current of
1.5 milliamperes.

output of a battery elimuator and is one
of the very few instruments available in

any way suitable for this purpose. If a
cwrent of ouly a few millinmperes s
passed by the testing voltmeter u false
reading is invariably obtained owing fo
the voltage dvop produced in the recii-
fying  potential dividing  equipment.
This meter has a resistance of 80.000
ohims when reading to 120 volts. so that
a full seale veading is obtained with a
current of only 1.5 muiliamuperes.  Simi-
lavlv, on the 6-volt scale the vesistance
s 4,0C0 ohms.

In spite of the smiall overall dimensions
a substantial permanent magnet is fitted
and the moving coil action is exceedingly
well  construeted. while the pointer is
probably of aluminium tube about No. 26
SAV.GL gauge flattened at the end to
form a fine knife edge.  The movenent is
particularly dead beat and the readings
accurate to within a very small limit
throughont the whole scale.
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The outer case is of brass and forms a
screening  box  and  measures overall
25 %23 x1gin.. all corners and edges being
rounded, rendering the instiument robust
and suitable for pocket use. The case,
too, is entively dust and damy proof. and
has a hlack japanned finish. The three
terminals are ebonite shvouded.

It is not intended that the instrument
in its present form should be built into
a receiving set, and the three terminals
providing the two ranges therefore have
a comnon positive in preference to the
use of a common negative terminal.

0000

WET H.T. BATTERIES.

Considerable keenness is al  present
being shown in the adoption of wet cells
for constructing high tension batteries,
the principal veason being that the
battery can be vecharged at small
cust.

Batteries of tlis type sometimes
fail owing to the corrosion which
avises through the “ creeping’” of
the electrolyte and in order that a
wet cell buttery may give rplialle
service it is essentinl to take every
precoution to prevent corrosion taking

place  around the joints, terminals,
and  connections  botween  the  cells.
It is in this respect that the Hurtel

FL'T. battevy, manufactured by the York-
shive Ignition Co., Lid., 1 and 3, Broom-
hatl Street, Sheilield, is well constructed,
for not only are the tops of the glass con-
tuiners liberally treated with beeswax,
but the entire top of each of the positive
clements as well us the sack containers
and the connecting leads are well covered
with a black wax compound through
which the electrolyte does not percolate
and to which evystals produced by creep-
ing do not adhere.

In order that the uaction of the
depolaviser may be uniform throughout
the material contained in the sack sur-
rounding the carbon rod, a piece of waxed
card is secured to the outside of the
sack immediately facing the zinc so as
to prevent the action taking place across
the shortest path between the zin¢ and

60-volt wet
battery.

The Hartel

high~tension

‘The battery presents i somewhat
but 1t 1s, uf course,
the cost of the

carbou.
rough appearance,
niecessi’y to increase
production by devoting attention to
a good finish.  The inside of the box
is (veated with damp-resisting  paint,
though the box itseli is of rough con-
struction

A gz
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NEWS FROM
ALL QUARTERS.

By Qur Special Correspondent.
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Keston ‘ Tours’’ Spain—‘* Mafiana!’’—Our Blasé Announcers—Pianoforte Transmissions—
A Guide for ‘“ Pirates ’—B.B.C. at Olympia.

The Beethoven Centenary.

A prand Beethoven Centenary concert
is being avrange:d by the B.B.C. tor
March 26th.  An outside hall will be
enpaged for the purpose, and in view
of the success which Herman Scherchen
met with when e conducted the national
concert for the B.B.C. at the Albert Hull
on Fehruary 3rd. it is hoped that he may
be available tn direct the Beethoven pro-
gramime

[e e o)
An Experimenters’ Paradise.

The engineers at Keston will probably
resenl the suggestion I am about to make.
viz., that the Keston receiving station is
an e\perlmentms paradise.  They will,
I know. insist that the job of roping in
and amplifying unconscionally distant and
au@emic signals for the suke of an wu-
grateful public is the very deuce, with
clements about it which are the exact
opposite of paradisaical.  For all this
weartness of the fleshi, however, there are
definite compensations.

coco
* Touring >’ Europe.

For instance, Keston possesses a stan-
dard Geneva wavemeter, a useful liltle
adjunct which adds flavour {o the enjov
able task of exploring the Europeun ethe:,
During the past two or three weeks Keston
has been “‘touring ©° Spain, with vesults
that ave scavcely flattering to that country
in the light of its association with the
Burean  International de Radiophonie,
The Spanish authorities have theinselves
declared, with an air of utinost gravity,
that the Spanish representative was o
notable absentee from the last meeting
of the International Committee, but this
lamentable contrefenips hardly  justifies
the present attitude of the Spanish
stations {owards the Geneva scheme.

A 43

FUTURE FLEATURLES,
Sunday, March 6th.
Biraxcenas. —Fifth (‘oncert of the
Beethoven Centcenary Series,
MaNCHESTER.-—Special Service from

Manchester Cathedral.
Monday, March 7th.
Loxpox.—Request  Programme  of

Fox-trots.

Camprir.— Four Hats,” o Duo-
logue by John M. Bennett.
Tuesday, March 8th.
Toxpox.—Sheffield University (on-

cert S.B. from Sheflield.
Berrast.—The Death of Cuchn-
Jainn, a Tragedy of the Guel.
Wednesdav, March 9th,
Loxpo~x. —Military Band Pro-
graanme.
BrgmiNeras. - The Tvolation of
Syncopated Music.”
NreweastLE—“ Dinner for Two,”
Comedy in one act,
Grascow.—Two Playlets by A. F.
Hyslop.

ApenpeeN.—Scottish Concert.
Thursday, March 10th.
LovpoN. —“Our Mr. Lohengrin.”
Burlesque  Sketch by Tred

Bowyer.

BeLFasT.—The Round Table Singers.
Friday, March 11th.
Loxpoyx —“ My  Programme,”” by

Capt. Harry Graliam.
BorrNemoutH.—P ro gramme of
music by Bournemouth Resi-
dents
Canpnrrr.—A Bristol Programme.
Berrast.—Oratorio, ¢ Elijah.”
Saturday, March 12th.
TLooxpon.— “ Irene,” musical comedy
in two aets.

www.americanradiohistorv..com

What the Wavemeter Showed.

The results of Kestou's iuvestivations
are Dbest shown in tabular form. Six
stations were calibrated aeainst the stan-
dard wavemeter, which cave the follow
g veadings 1 — '

Geneva Actual
Wavelength. Wavelength,
Madrid, EAJT ... 375 374.5
Bilbao, EAJ11 ... 294.1 420.25
Cadiz, LAJ3 ... 297.7 362.25
Cartagena, EATI6 277.8 207
Salamanca, EAJ22 400 402.5

Barcelona, EAJL 3443 325-331

There are a good many more stations
in the Unione Radio Group, but in view
of the above readings one can hardly
blaine Keston for giving up the search
as o bad job!

cooo
Mapana !

The sugwzestion has beenr made that the
Spanish Unione Radin openly defies the
Burean International. but I am inclined
to think that their extraordinary altitude
s summed in fhe comntry’s watchword

Manana !

€c200
A Keston Coup.

In successfully relaying the major por-
tion of Presideut Coolidge's speech last
week, Keston deserves every congritula-
tion. The success of the attempt was the
more remarkable in view of the fact that
almost. complete  failure attended the
speetally  arvranged test hetween Keston
and Schesectady on the previous day.

The President’s speech was picked up
from Scheneetady on 22 metres at a time
when practically the wliole of the At
lantic was iu daylicht.

000
The Blasé Announcer.

Many listeners must have been struck

Ly the calm  matter-of-fact manuer i
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which the announcer said., at the con-
clusion of the speech, “ We have now
finished the transmission of President
Caotidge's speech, and are back again in
the London studio for the London Nadio

Diunce Band.”
Aye our announcers lLecoming  too
blasé? Shall we hear. not far hence:

¢ You will now listen to the Grand Luma
of Tibet,” followed by a  half-stifled
vawn?

cooo

An Elusive Effect.

I understand from Capt. West that the
elusive *“ hall effect ”’ is still absent in
the new Savoy Hill studio, despite its
abnormal  height. Consequently  no
musical combination larger than an
octette is likely to make usg of it mn the
near future, and large orchestras will
continue to use studios which rely on an
‘ echo roomn.’

GO000

Suspending the Microphone.

The suspended microphone is coming
into favour at Savoy Hill; indeed. there
are indications that the four-legged
microphone stand, which lhas held the
studio floor for four years, mayv disappear
entirely. In No. 1 studio, where big
archestral  works are performed, the
microphone is now suspended about 9ft.
from the floor, and this arrangement is
said to result in cleaver definition.

0000
Pianoforte Quality.

The question of whether the quahty of
B.B.C. piancforte transmissions is con-
stant under all conditions was raised by
a correspondent whose letter appeared in
The Wireless World of ¥ebruary 16th.
This letter came under the cve of the
authorities at Savoy Hill, from whom
I have received wne interesting avowal
thaut pianoforte quality 1s no¢ constant
and that in this respect the receiver ix
not to blame.

Following upon recent investigations, it
is explained, certain of the Suvoy Hill
studios have been found to be unsuitable
for pilanoforte iransmissions. The obvi-
ous course will be to remove the pianos
from those studios.

0000

From the Shafteshury.

An excerpt from “ My Son John
will be relaved by the B.B.C. from the
Shaftesbury Theaire, London, on March
16th.  The artists taking part are Billy
Merson,  Reginald  Sharland, Henry
Latimer, Betty Chesier, and Annie Croff.

C00O0

The Actor at the Microphone.

I wonder whether the next few weeks
will see the inception of a new era in
broadeast dramatic art? Just a hint that
such may be the case is contained in the
news that the Royal Academy of Dramau-
tic Art is about to conclude ils Arst half-
vearly term, during which an interesting
experiment lhas heen tried.

Readers may remember that in August
last a Committee which included My.
Henneth Barnes, of the R.A.D A, and
Mr. R. B Jeffrey. of the B.B.C., offered
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prizes in conncction with special classes
i broadeast acting. The tuition afforded
to dramatic students has given them
every opportunity of making the most of
the studio atmosphere, a *“studio” with
a microphone having been installed at
the Academy, The lessens aim princi-
padly at improving enunciation, but the
students also learn how to obtain effects
by methods which are uot available on
the ordinary stage.
cooo
Reproducing Broadcast Conditions.

The results are judged, not in the
studio, but on a loud-speaker in another
part of the building, cousequently the
students learn to appreciate from the
very beginning the peculiar conditions in
which the broadcast listener is placed.

I hear that the first term’s work hus
aroused great enthusiasm; let us hope
that this will be reflected in an influx of
new and original broadcast talent.

‘TANK WIRELESS.
whippet tanks equipped with a wireless

One of the latest

transmitter and receiver. ‘The use of

wireless promises to revolutionise tank

tactics in warfare, particularly in securing
co-ordination between sections.

‘“Blue Vinny.”’

How many listeners outside
fines of Dorset expericnce
thrill at the mere mention of Blue
Vinny?  Miss A Boleh is to talk to
farmers on the subject from the Bourne-
mouth station on March 15th, and in case
any veader may be uncertain as to what
Blue Vinny is I would mention that Miss
Bolch describes it as a beautiful, erambly
cheese made in Dorset.

Perhaps Miss Boleh will place a speci-
nmen before the microphone so that we
may hear its ¢‘ note’’?

Some cheeses pgive a raw A.C. note
but toasting might rectify this.

0000
The Poor Pirate.

The ladies and gentlemen who obtain
broadcast entertainment without securing
licences are having rather u bad tiine,
if we may judge from the newspuper

the con-
responsive
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reports of recent prosecutions. The
pirates’ great trouble at the moment
secems to be a distressing shortage of
excuses. Time was when a courigeous
pirate could clear himself by exclaiming

between sobs: ‘ Believe me, Your
Honour, I wever, never knew that a
licence was required ! "’

Nowadays magistrates are growing

stern, and the old excuses simiply won't
do.

cooo
The Pirate’s Guide.

Rather thun desert the poor pirate in
his hour ot need I propose setting forth,
in homely and understandable langunage,
a few mnew excuses. They should, of
course, be used sparingly and only at
times when the pirate is unwilling to
shoot himself and no other avenue of
escape seems handy.

(a) I'm stone deaf.

(b) I was waiting for the collector to
call.

(¢) T thought that the Wircless Tele-
graphy Act was repesled by Mr. Glad-
stone in 1893.

(dy T didn’t
needed.*

(¢) I'm only an ordinary human being/
wireless expert (strike out as required).

(f) 'm only 14, 25, 37, 43, 59. 72
(strike out age not required).

(9) It's a blinkin’ shime.

* Inserted by error;
secures double line.

cooco
B.B.C. at Olympia.

This year's exhibit of the B.B.C. at
the Ideal Home Exhibition now being
held at Olympia is devoted mainly to
the question of broadcast reception, a
matter of greater interest to the average
listener than the transmission service, to
which more space has been given in
previons years. The exhibits show by
means ol three different types of re-
ceivers what the B.B.C. considers the
quality of loud-speaker reception should
be within the ordinary range of B.B.C.

know a  licence was

this  excuse

stations. By listening to these sets,
which have been built by the B.B.C.,
listeners  will be alle to form com-
parisons. Models, complete In every
detail, of Daventry station and of a
studio and the control room at Savoy
ITill will be on view.

cooo

How Programmes Are Built Up.
Another exhibit of particular interest
now that broadeast programmes provide
<0 much controversy 1s a printed descrip-
tion with speciinen programmes showing
the stages through which programmes
pass from the time of the Programme
Board meeting up to the actual broad-
cast. There is also a display of valves,
from the laruest to the smullest, as used
by the B.B.(". both for transmission and

reception. Visitors will also find an
exhibit of inierophones showing those

used in the early davs and those in use
to-day.

This year the B.B.C. is dispensing with
the full-sized studio installed at previous
exhibitions. Broadcast artists will no
doubt relish this omission.

A a4
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PENT INVE

NTION

\\X\,

The following absiracls are prepared, with the permission of the Coniroller of H.M. Stationery Office, from

Specificalions obtainable at the Patent Ofice,

High-frequency Amplifier.
(No. 261,088.)
dpplication Date: August 12th, 1925.

A high-frequeney amplifier is described
in the above British patent by Radio
Patents Corporation and W. Dubilier,
one arrangement being shown in the
accompanying  illustration. Incoming
signal voltages are applied between the
agrid G and the filament F of a valve
V,, the anode circnit of which .contains
an indnetance L, comprising the primary
winding of a high-frequency transformer,
the usual anode battery being omitted
for the sake of clearness. The secondary
winding comprises an inductance L.
having w very much larger number of
turns than the primary winding L,, and
is conuected between the grid G, and
the commou filament lead F, or a grid

System of H.F. coupling. (No. 261,088.)

bias battery if desired. Coupled to L,
and L, is another inductance L,, tuned
by a condenser C,, the tuned circuit
L, C, being tuned to the same frequency
as the incoming signals. The specifica-
tion states that this arrangement gives
amplification which is sometimes 50 per
cent. greater than that obtained with the
more normal  form of high-frequency
transforimer.

[eleNeNe]

Constant Reaction.
(No. 263,560.)
Application date : October 6th, 1925.

A receiver employing constant reaction
control is described in the above British
patent by M. A. Robinson. The idea of
the invention is to include a vesistance in
serics with the acrial lead and suitably
arrauge the circuit so that the reaction
is fairly constant over the whole con-
denser range. Tn the illustration the re-
ceiver comprises an ordinary tuned inpm
circuit, consisting of an inductance L,
tuned by a variable condenser C,, con-
nected between the grid and filiment of
the valve, the usual grid condenser being

A 45

provided for rectification purposes. The
anode circuit contains a reaction coil L,,
which 1s coupled in fixed relationship to
the indoctance L;. The aerial is not con-
nected directly to the end of the grid
eoil, but is joined through a resistance R.
Readers will be aware. of course, that
the aerial system, which consists of an

Series aerial resistance for stabilising
reaction. (263,560.)

inductance, capacity, and resistauce con-
nected, of course, to the tuned cirenit L,
C,, will materially affect it, hut the in-
clusion of the resistance greatly reduces
the effect upon the tuned circuit. By
suitably adjusting the remainder of the
resistance it is possible to obtain a vilue
of reaction coupling such that the recciver
will not oscillite over the whole range of
the tuning condenser. The inclusion of
the resistance, however, will tend to
reduce the signal strength.

Co00O0

Eliminating Hum.
(No. 262,979.)
Application dule: Octoher 611, 1925.
Although most of the hum or ripple in
rectified A.C. current should be eliinin-
ated before it is applied to a receiver, it
frequently happens that a ceitain amount

inciuded

Chokes
eliminate A.C. hum.

in telephone lcads to
(No- 262,979.)

is  still  audible in the telephones.
W. E. H. Humphreys describes in the
above British patent a method of
eliminating hum from the telephone re-

25, Southamplon Buildings, London, W.C.2, price 1s each.

ceivers by including chokes in series. The
diagram shows a method of carrying
the invention into effect, where the
output transformer from the receiver com
prises a primary winding P and a second-
ary winding S. The telephones or lond-
speakers ave connected across the sccond-
ary of the trausformer in the normal
manner at XY, but in series, of course,
with two chokes I, and L,, which offer
consideruble impedunce to cnrrents of
frequencies of the order of those of the
ripple.

(oo NaN4]

Condenser Microphone.
(No. 263,300.)

dpplication date . December 21st, 1925.

Au interesting form of condeuser micro-
phone is deseribed by P. . A. H. Voight
m the above British patent. The micro-
phone consists of two electrodes, one in
the form of a rigid plate and the other
an arca of thin metal foil. In the accom-
panying illustration the rigid electrode
consists of & metal plate P, which is
damped with felt or similar material I7,
the plate being secured to awother in-

|

Condenser microphone. (No. 263,300.)

sulating plate I by means of screws S.
The other electrode comprises a sheet of
alominium foil A about 1-2,000th inch
thick, and 1is separated from the back
clectrode P by an air cushion, ir, &
layer of air G about Jhin. thick. Some
very thin silk L is interposed between
the foil und the back plate to prevent
the two becoming short-circuited. It is
stated in the specifieation that the natural
frequeuncy of the syvstem is about 16,000
cvcles.  The foil shown in the accom-
piauving diagram is attached to a rings
R, which, in turn, is fixed to the iu-
sulating plate I.  In order to protect the
microphone from strav capacity cffects
a metal screen H is used, and is arranged
as shown. It is mentioned that it ix
important for the air to be dry, and
means may be provided for removing the
moisture from the air between the back
electrode and the foil. The specification
is very detailed, and gives several alterna-
tive forms of construction


www.americanradiohistory.com

274

Non-radiating Receiver.
(No. 252,691.)

Con. date (U.S.4.): May 261h. 1925.

A rather unusual form of receiver is
described in the above British patent by
the Hazeltine Corporation and W. A,
MuacDonald.  The main feature of the
mvention, which is illustvated by the
diagram  below, lies in  the wuse of
@ valve connected directly to the aerial
without any tuned input cireuit. It will
be seen that the acrial A is connected
to the grid G of the valve V,, which is
the supply valve referved to. The anode
circuit of this valve contains the primary
winding of a transformer I, I, the
secondary of which is tuned by a condeu-
ser (.. This secondarv circuit is con-
nected to the grid of the first ordinary

Wireless
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hgh-frequency voltages occurring at the
aerial terminal. It 1s claimed thal even
if the circuit oscillutes the radiation will
be small, since the oscillations have to
pass to the aerial through the inter-
electrode capacity of the valve V,. and,
since the aerial circuit is untuned, the
radiation will be practically nil.
cooC
A Stable High-frequency Amplifier.
(No. 241,185.)

Conrention date (U.S.4.): October 12th,
1924.

R. E. Maunufacturing Co. and B.
Phelps describe in the above British
patent a form of stable high-frequency
amplifier which is stabilised by coupling
back a certain proportion of the poten-
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Non-radiating five—valve recciver.

amplifying valve V, on the left of the
tllustration.  The valve V, acts as an
ordinary neutralised high-frequency ani-
plifier, while the valve V, acts us a de-
tector, this portion of the circuit, of
course, being quite straightforward. The
wutput of the detector vulve contains the
primary  winding of a low-{requency
transformer LF , the secondary of which
is connected to eavth and also the grid
of the valve V, which thus acts as a
low-frequency amplifier, the output of
this valve being coupled by another low-
frequency transformer LF, to the grid-
filament  circuit of the last valve V.,
which operates the loud-speuker. With
the arrangement shown the high-fre-
quency potentials derived from the aerial

would normally be by-passed to earth
through  the condenser across the
secondary winding of the first low-
frequency transformer. However, a re-
sistance is  connected in  series with

this grid cirenit. While this will not
have any appreciable effect upon the mag-
nitude of the low-frequency potentials
applied to the grid of the valve V, it
will offer a very high impedance to any

(No. 252,691.)

tials produced in the anode circuit inio
the arid circuit by means of a resistance.
The inductance L, 1s coupled to a closed
grid civeuit comprising an inductance L,
tuned by a variable condenser €. The
anode eircuit contains the primavy wind-
ing of a high-frequency transiormer L,
L, the secondary being tuned Ly a cou-
denser (',. The amplified potentials pro-
duced across this circait are shown to be
rectified by a crysta] detector I in series
with the usual telephones T. Instead of
connecting the negative pole of the high-
tension battery and the lower end of the
grid cirenit divectly to the filament, con-
nection is made through a resistance R.
Since this resistance is included in the
anode circuit a portion of the potentials
occurring in the anode circuit will be pro-
duced across it. But as this resistance is
in the grid civcuit of the valve the sume
potential will be applied to the grid of
the valve. But it must be remembered
that the voltages occurring in the anode
circuit are of opposite phase to those in
the grid cirenit, which causes the pro-
duction of the potentials in the anode
circuit. Hence the function of the resist-

MARCIT 21d, 1027.

ance will be muterially to lower the over-
all amplification of the valve. Thus,
supposing there is sufficient stray inter-
electrode  coupling, or stray maguetic

C _g ==

il
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Stabilising with a resistance common to
the grid and anode circuits. (No. 241,185.)

coupling to cause the valve normally to
ceverate continuous oscillations, by suit-
ably adjusting the value of this resistance
it 1s possible to introduce voltages into
the grid circuit, which will counteract
those tending to maintain the generation
of oscillations.

[oliel oo

Smoothing Direct-current Supply.
(No. 241,944.)
Con. Date (.S A} Octoher 24th, 1924,

The Dubilier Condenser Co. (1925),
Litd., and H. W. Houck claim in the
above patent a smoothing cirenit suitable
for use with direct-current supply mains.
The smoothing civenit is shown in the
accompanying illustration,  where the
divect current mains arve introduced at
A and B, which are positive und negative
respectively.  Across the mains are two
condensers €, and C, connected in series,
the centre point being earthed at E. The
current 1s next passed through two chokes
L, and L, avranged on a common core
K,. The two chokes are shunted by a
third condenser C,. Another choke L,

———— ——————
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Smoothing circuit for D.C. mains,
(No. 241,944.))

is then included in the negative lead, and
another condenser G, is placed on the
other side. The earth connection to the
set is taken through a sufety condenser
C. The highest voltage smoothing
supply is taken across X and Y, tlfse
representing respectively the positive ahd
negative termivals. A lower voltage for
working, perhips, a detector valve of a
veceiving system is derived through a
series resistance R,, which, of course, is
shuited by.a by-pass condenser C,.

A 40
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The Editor does not hold himseclf responsible for the opinions of his correspondents.

Correspondence should be addressed to the Editor, * The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer's name and address.

THE “ EVERYMAN FOUR.’

Sir,—For some considerable time T have been experimenting
with the above remarkable four-valve <et, and can certaiuly say
it is easily the best I have tested from amongst hundreds of
others T have tried, especially as regards volmue and sclectivily.

I should be glad if you will kindly insert the following notes
in your paper, so as lo enable other enthusiasts to get the very
best results from this circuit.

Practically every make of valve, of any note, has been used
and compared as vegards selectivity, volwme, and purity, also
many combinations.

In the first instance I oblained very good results wilh Marconi
D.E.5b in valve No. 1, Cosmos S.P.18 Green Spot valve No. 2,
D.E.5b in vaive No. 3, and D.E.5 in valve No. 4. Subsequently
I have experimented with other makes of valves, and during
the month I have used the following valves with splendid results ;
in fact, far beyond my expectations, viz. :—Valve No. 1, Mullard
PAM.5X; valve No. 2, P.M.5X; valve No. 3, Mullard P.M.6;
and valve No. 4, Mullard P.M.256. The H.T. should be 120
volts H.T. 1 and 3, and 60 to 00 volis ILT. 2. G.B.2is 1} to
44 volts, and (1. B.3 is 15 to 24 volts. Resistor R, is 1 chin, and

R, 7ohms. To short-cirenit R, is uot so good as haviug a small
resistance. Rheostat R, should le 6 ohms, and R,, 35 ohms;

this will save a considerable amount of I.T. cwivent and give a
greater amount of control.

The tuning of L, (200 coil) is much sharpened by placing a
fixed condenser of 0.0003 mfd. in series with the Daventiy
terminal.

The set when used with these valves is quite silent and no
humming or microphonic noises can be lLeard, no matter how
the cabinet is shaken.

I have given this information to many friends. who we
delighted with the results they have obtained. Over forty
stations can easily be had at full loud-speaker strenzth after
8 p.m. any day.

T have no interests with the Mullard Company whaiever, and
am only giving this information for the benefit of others,

Bournville. S. LAMBERT.

February 11th, 1927,

WET BATTERIES FOR H.T. SUPPLY.

Sir,—Having read of the experiences of various users of
Leclanche type H.T. battevies, I am prompted to give the iesults
of my own tests with this type of battery.

It is not gencrally understood that the wet battery is similar
to the dry type, the difference being that the latter is sealed
in, with precautions taken against the electrolyte hecoming dry.
The wet battery, tlherefore, in many respects is identical with
the dry battery.

The output of the wet buttery can he greater (using tle same
size depolariser or sack) than the dry baltery, but this advantage
depends on two things. First, the depolaviser or sack element
must be made from the vight proportions and best quality man-
ganese dioxide and graphite, etc., and it should be compressed
hard. Secondly, and this is impertant, the electrolyte should he
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made from the right clieinicals. and there must Le suificient of
it. With the above two requirements satisfactorily met, the
wet battery will give 30 to 50 per cent. more output than a
dry battery of the best quality using the identical size de-
polariser. The veason for the increased output of the wet battery
15 due to the ample quantity of electrolyte provided in the usual
size container for this class of cell.

Wet batteries have the further advantage that used up parts
can be replaced instead of having to throw the whole battery
away. Wet batteries are thevefore cheaper in the long run, and
it properly constructed give reception with a perfectly silent
baekground.

Now to explain the causes of the short life that some of your
correspondents complain of. This, T think, is chielly due to
using the wiong electrolyte. The best electrolyte is a solution
of ammonium chloride (sal-ammoniac), 6 oz., and zinc chloride,
4 oz.. to 20 oz. of boiled water. The electrolyte when dissolved
should Le strained through fine muslin or linen, and, of course,
be used cold.  The usual size of container. 24in. high by 1}in.
square, using the flush-lamp size of sack element, will require
just under one ounce of electrolyte, whieh is ample for the whole
life of the sack elenent. TUsing the larger size suck clement
(about Zin. in dinmeter) in the same size container, the electro
Ivte should be renewed when the voltage of the cells drops
to 1.1 volts.

It is advisuble to use rubber bands to prevent any possibility
of a short-circuit between the zinc and the sack element.
Eiewents taken from diry batteries are usually half used up
and in soue cases quite useless. If the voltage drops as low
as 0.7 per cell the sacks should be thrown away.

Tvaporation is hest reduced by having a layer of liguid paraftin
or thin machine oil on the top of elecirolyte, and any evapora-
tion that does tuke place should be made good by adding boiled
water cold. The jars shonld be well waxed to stop creeping.
and the conuections and the biass cap on sack clement shellac
varnished and smeared with vaseline as a double precaution to
prevent corresion.

Tt must not be assumed that the Teclanche {ype battery will
last for ever. nor will they give a greater current than a similar
size dry batteryv, although the total output can Le cousiderably
greater. Tt is probable that a number of vour correspondents
are taliine an excessive current from cells which will naturally
vive satisluctory results.

I am at preseut using a battery of 70 cells with the small sack
clement on a four-valve (neutrodyne) set taking 45 milliamps.,
and after four months’ service it is giving exeellent results, the
voltage being now 85. RESEARCH.

London, S.E.5. “

Februavy 22nd. 1927,

RECEPTION OF 3}MOSCOW (RDW).

Sir,—It is an extraovdinary fact that Moscow (Central) RDW
on 1,450 metres is receivable here al any time of the day it is
working, always provided, in this neighbourhood, that 5XX is
not transmitting.
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You can receive this station very well on Sundays any time
after 10.30 a.m., G.M.T., and I should imagine, in view of
amount of anode current by an anode bend vectifier being
greater here than some German stations, it would be easily
receivichle on a straight 1 H.F, and detector set. 1 have not,
however, tried, as T use a larger amplification set with a frame
aerial (louded and therefore ineflicient) loosely coupled to
tuned aerial.

The power this Moscow station uses must be very great indeed.
Identification is certain from the station call of ““Moskwa Lere-
dacha 77 and wavelength:  Needless to sayv. that it is this day-
light reception whicl astonishes me.
fication one can blow the huuse out on a Joud-speaker with it.

Market Harborough. CICIL R. BATES.

February 17th. 1927

B.B.C. TRANSMISSION OF PIANOFORTE MUSIC.

Qip I can thoroughly endorse the remarks of Mr. E. C.
Nich:rdson in reterenve to the quality of pilanoforte tone in
‘he B.B.C. transmissions.  Judging by the results. the technique
af such trausmissions receives the minimum attention by the
B.B.C. engineers, ov on the other hand, the problems in cou-
nection with it ave unusually difficult.

1t should be stated at once that there is a corvesponding
difliculty iw realistic loud-speaker reproduction of this type of
music, and T am aware that the perfornance of most receivers
lewves mucll to be desired.  Even a poor receiver does moderate
justice to stringed instruments of the violin type, but with a
poor receiver piaio tone is a parody of the real thing.

Having a preference for piunoforte music I have tuken all
wrdinary steps on my side to ensure that my veceiver does
justice 10 the transmission. The receiver has two resistance
coapled T.F  stages (with alternative transformer coupling-
2.7 :1 vatio for the secoud stage). Accumulators arve used fou
supplying filament and anode carvent, and valves arve operated
1t their optimmm potentinls for filament, grid. and anode. The
sweaker is a coil driven cone, aud is counected io the anode
cireuit of the last valve through a filter civeuit.  The last valve
is of 4,000 ohnis 1mpedance, and two can be connected in
pavallel when necessary for full volume. An 1mprovement
would possibly be effected by using anode bend rectification
instead of the cumulative grid method adapted in the receiver,
bhut distiice from the tiansmitter (Daventry) preclindes this.
Such a receiving equipment should and does give good repro-
duction witiy bass-drums and organ pedal notes which can be
felt.

Possibly T

am situated too fir away from Daventry to obtain
cansistently guod reception.  But it is curious that quality
should vary so much in one evening or even m the same half-
hour. And, curiously enough, it is often a piano solo, for
which one would think there would be a specially adapted
studio, that comes tnrough worst.© One can often hear, say, a
Chopin © Ktude '™ come through with dull woully tone, to he
followed imnediately by « variety programme in which the
plano tene is brilliant and fuil,

The usual form the distortion takes is a lack of brilliancy
i the middie and lower registers of the piano with a disagree-
able blurring effect from ahout middle C to two ectaves below;
further down in the bass tone is rather better. The B.B.C.
can transmit the piano weil if they will, for I have listened
with real enjovment to some of the pianoforte transmissions, but
good quality t{ransmissions are the exception.

Teignmouth, G. ¥F. ROSSITER.

Februavy 18th, 1927.

Siv,—I read with interest the letter {from My, E. C. Richard
sun on the quality of the piano transmissions now being put out
by the B.B.C.,; as I have recently been in communication with
them on the subject.

My complaint is that fur some months past there has been

deterioration in quality compared with that previously sent
out, the principal fault being blasting on bass notes. The
cffect is similar to that produced by silent-point oscillation in
a neighbonring aerial.

The replies I have received from the B.B.C. are most un-
satistactory, for, while admitting that complaints from other

Using low-frequency ampli- .
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listeners are being received, they persist in the suggestion that
the fault is at my end. Naturally, T took great care to asces-
tain that this was not the case before writing them.
Camlnidge, W. K. ISLIP.
February 17th, 1927. g

HOW TO TUNE-IN AMERICA!

Sir,—Recently I received a letter in avhich the writer gave
dn account of the methods he employs and the precautions he
finds it necessary to take when receiving American broad-
casting on very low wavelengths under considerable difficulties
cansed mainly by the fact that the receiving set used was never
intended for veception below 200 nietres at the lowest, and
turther aggravated by other circumstances sach as locality,
and the impossibility of evecting o decent aerial and making
any sort of a direct ‘“earth’ connection at atl

As many of your readers may have to comtend with similav
difficulties perhaps the following extract from the Tetter veferred
to may prove helpful :

“Tuning is accomplished thus: Fix S— o couch with
phones on and book to read. Rest of househiold must be%in

bed. Kittens locked in kitchen. No flies in room. Police-
man asleep on beat ontside. Find a howl. Let it howl
Then move away from set until silent point renched. Regard-

less of howls or vanishing af siguals, back-off reaction until,
when leaning back, the station is “in.” The great trick is
50 to avrange that when station is tuned-in one hus just
arvived at a reclining position {or as one might say, a
recumbent posture) in chair. 17inal deft touches may be
given to the tuning by wrinkling the nose or elevating the
evebrows.”’
London, S.W.5,
February 14th, 1927.

J. H. 8. FILDES.

RETAIL SALE SERVICE.

Sir,—1I should like to bring to your notice the extremely
poor service offered by the retailers in wireless wccessories and
equipment. Living as 1 do in London, and Leing desirous of
purchasing the ordinary accessories from time to time, I find
it extremely difficdlt to find any shop where I can he sure of
having my wants supplied without a latent period varving
from days to weeks or a  sulesiman  whose intelligence is
measurcable. 1 believe that it would be quite impossible to
find a shop in England where one would be supplied froin stock
with an 8.P. 55B valve, o Hellison grid battery, a Dubilier
grid leak clip, and a I've 32H choke, to take but an example.
As o potential buyer of a ‘“Kone” Jond-speaker I have been
through the horror of hearing it attacked to a one-valve set
anchored to o 36-volt H.T. battery.

I have been informed in the showrooms of a great retailing
company that the inductance of the primary of a certain trans-
former was ten ohms, and that another customer had used a
D.E.5b in the last stage of a power amplifier with great success
(sic).

I am informed that there fs little money in the wireless
retailing Lusiness, which I cannot believe to be true.  There
must be many desivous of baying if they knew but where.
Loundon and the provinces need first-class, well-stocked wireless
shops, attended by salesmen of iutelligence and some know-
ledge, and not assnciated with cameras, bicyeles, gramopheses
or vegetables. I, for one, would suppoit them.

Loundon, S.W.3. E. J. H. ROTIL.

Febraary 17th, 1927.

AMATEUR INTERNATIONAL PREFIXES.

Sir,—To me the suggested scheme for International Prefixes
appears one of the most *‘muddleheaded ’ ideas going, from
whatever point of view it is Jooked at. In the first place, as
Mr. Hinderlich points out, they have been chosen without
“‘rhyme or reason,” and in the second place, as is shown by
Mr. Fergus, who has been consulted about 1t? Thirdly, the
latter E, which, it has beeu propesed, will be allotted to all
Europe. in the Morse code would never be recognised, if even
R3, amid the usual QRN and QSS of a2 DX signal; everyone
knows that the Post Office never allots the call 2EE or 5EI
owing, presumably, to the cbvious difficulty in reading it among
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interferences.  For instance, if someone listens to EQ 2XX  change the amateur prefixes and asking them to change the
(which would be the Irish Free State) and hears only the  commercial ones! Until now I always held a high opinion of
0 2XX how is he to know where the signal is coming from?  the I.AR.U., but T regret to say that I consider that they have
In the present system Rhodesia is the answer. Arrmn, OE  overstepped the mark this time.

sent badly from Melanesia might be quite easily mistaken by I sincerely trust that all ¢ffort will be made to do away with
a misguided Austrian for one of his own counhymen (———)  the absurd idea perhaps it will answer in the U.S.A., where

I foresce innumerable mistukes occurring, for how easy will  amateurs are no longer “ amateurs’ but private telegraph
it be to introduce these new prefixes! Tt will be like relearning  establishments, with a power that wonld make the foundations

the Morse code wqm'

of the G.P.O. tremble. America may be a go-ahead country,

Mr. Hinderlich is most decidedly vight over the political ~ but nobody tolerates direct inferference.
point of view, and for myself I see no difference between trying Pau, France. A. E. LIVESEY (G 2RZT).
to compel all the governments of every place in the world to Januavy 3lst. 1927,

ii;gﬂ i

illmﬁnnm-umﬂlﬂ

Zaria, Nigeria
October-Deceniber, 1926.

U.8 A :—U 1AIR, 1AJ, 1AG, 1AGXN,
1AXX, 1BF, 1CH, 1CKP, 1CMX,
1IM, 1LU, 1XU, 1AXA, 2AKY7Z,
2APA, 2APV, 2ATU, 2BO, 2BX,
2KW, 2XG, 2RA, 2TY, 3ATN, 3GP,
oLD, 37ZM, 4FT, 41T, 8AD, 8ADG,
8AMD, 8B, 8BPL, 8BZ, 8DBTI,
8BYT, 8I’A, 8FO, 8BZ(), 8PD, 8PI,
81TI,, 9ERJ. 2XAD. Great Britain:
G 2\Y 8AD, GBJ, 2D0O, 5UW.
France -— T 8CA, 8CX, 8JJ, 8QuT.
Argentine :—R DB2, BAl, AA7. Uru-
guay :—X IBU. Germany :—AGB, POF.
Brazil :—BZ 2AG, 1AX.  Dutch FEast
Indies :-—AND, ANE, ANF. PKH.
South  Africa:—Q A47, A5%, 1SL.
Egvpt : — SUC. Chile: — CH 2AB,
2\A8.  Australia:—A S5HG.  (Canada:
¢ 2G7Z. Switzerland :—H 6Y. DMiscel-
laneons :—ABI,  LPI, TUNB, VNB
KEL, SPI, PUA, PWX, CHILE,
MCHT, I8L, SPR, HIK, K44,

FC6, YAFE4. G. C. Wilmot
On 30-50 metres (0-v-1). (KMT).

Friern Barnet, London, N.11.

Jan. 1st to 18th, 1927.

U.S.A. :—U 1 AMD, BHS, RD, DEZ,
AVL, CJC, BEX, BNW, "ASA. KL
CII, UZ, 2 CIN, YM, AGM, AK.
DH, MM, AAS, \AYJ, CVJ, BUM
GP'K, MK, AGP, CJB, FO, AGN,
BQH, FO, CUQ. AOC, 3 CAIl. CKI,
AY, KR, ATQ, GP, ARV, 4 CV. 1.G,
RM, 8 DRJ, BTIil, ADK, RW, 9DR.
Brazil :—B7Z 1AD. Czecho-Slovakin :—
(S 2YDh. Canada :—C 10X, 1AK.
Costa Rica :—CR 10. Portngal : P 1AL,
1A0.  Spain :—EAR 44, 38, 42. 30.
Lrench  Algeria:—FA  8VX, 8RIT,
8J0. Austria - —0  PY. Poland : —
TPAV Ttaly :—1 IMT, 1PN, 1DM.
1D0. 1CN, 1BD. TFinland:—S 5NB.
Denmark :—D 7Y0, 7NI. Lithuania:
TT, 2XA. Yugo-Slavia :—YS  7KK.
Africa :—0 = A5X. Miseellaneous -
W AA, S KTR, LPRV.

J. Clarricoats

(G 6CL).

Bangor, Co. Down.
Dec. 15th, 1926, to Jan. 29th, 1927.
Gt Britain and  Ireland @ G 5GQ,
5BY, 5S5UP, 2VQ, 5AD, 5TD, 2BI,
6IW, 6DA, S5VL, 2RG, 6VP, 6BD,
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5AQ, 5BG, 5BY, 5BD, 5CF, 5CT, 5DC,
5DT, 5DY, 5FQ. 5(xO 5GV, 5IS. 5IY.
5J\ 5LI, 5MS, 5LU, 5PU, 5QP, 5PV,
oP/ 5()1\ oQ\ 5RW, 5RD, 5SI, 5SL,
5TR, 5' Iz, 5UL, 5US, 5VG, SVR-, 574,
5VY, bY \1 5XW, 57Y, 5Z(, 6A0, 6AT,
6B0O, 63T, 6C1I.. ()II\” "6k A, 6KC, 6LB,
6LL 6LY. 6011, 600 ()OU 607, 61D,
6PU, 6Ql1, 6QO, 6QY 6TA 6U/ 6UT.

Extracts from Readers 60T, 6WI, 6NF. 6Y(i, 67, 6ZY, 6QL.
2PA, ZHQ, 5TAL Scotland :—GC
Logs. 6V0 6GY, 6GT, 5JK. Northern Ire

land :—G1 2AFD, 2PLR, 6MU, 6NJ.
2BM, 6BQ, 2UN, 2XY, 5MS, 5UW, Irish Free State:GW 1B, 13¢. 17D,
6IA, 58K, 6PA, 6HT, 6KK, 2bB, France:-T' 80F, B8EZ. 8BJ, 8\1}'
6TG. 6GQ. 5YK, 2YD, 2HW, 51Q, 6L\, 8LC, 8ALG, BIE, 81D, 8uUT.
2NM, 5DC, 6NI, 6RL, 517, 2vJ, 8JVX. Ttaly:—I 1BD, ‘1lm. INO,
208, 6UP, 5NV, 5FQ, 6TA, 5GW, 35AM, 1AZ, 3TR.  Vurious:—7 4AS.
5XK, 6Hs, 5HS, 2U%, 5US, 6CL, U 2NAV, U UJEU, U 7IF, 2
5HX, 6KS, 20B, 5QG, 6FT, 5TD, IAA, FC 8GG, D6PE. BN SKI
5KZ, 5YK, 5XN, 2V& 6YQ, 5RU. 7 1A0, MIXAY, U 2YG, K V8
6PA, 6LR, 6CP, 6RY. 2AK, 2WIL, SMRG, SMUI, A ZLH, A 3KB, A 6SR,
6YC, 6BT, 2a¢, 20Z, 2IH. 677, R QAb RUA7, CHIER, BZ 5AB, K
(I 5MO, 5WD, '5NJ, 6YW. 6MU. AYY, K 4ABF, DF 7JO, K 477, KY
6WG, 57%Y, 2II. 2BX. GW 183, 11B, 1VP, O JAl, Rk B9
117, 14C, GC 6KO, 5NW, 6NNX. (0-v-2 Reinartz.) On 15 to 180 metres.
Iyance :—I" 8FWFR, 8FY, SVAA 8118, T. C. Mason (G 2BXN).
8UT. 8DGU, SHLL. 8NOX, 8DGS, tonhas 1T
8VVI, 8CL. 8UFL, 8IH, B8AKL, Lendon, N.10. i .
8ZKT, 8GOL. 8WEL. 8HU, 8OLU, Australin A 244, 2BK 2CA,
8DX, BER, 8K\, 80L, 8PJ, 8331, 3XO, 5JA,  6BL, 7CW,  T7LA.
FA 8VX. Germany:—K 4YA, 4YAE, Brazil:—DBZ 1A4, 1AE, 2AA, 2BG,
4YLF, 4XU 40, MICA, 4ENX, DAA, 6QA. Cuanada :—C 1EL, 1FG,
AGC, ABC. Sweden : -SMWF, SMVJ 2AR, 3BY, 3XI. Denmark:—D 7(31\“‘
SMVR,  SMSV,  SMTO, SMUR, OHK, ONC. Ttaly:—I 1AM, 1BW,
SMON, SMUA.  Beluinm :—B 444, 1C0X, 1ER.  Japan:—J 1PP, OKK,
S5, H4, H5, 4vVI. 477, 3CV. S84 FMW.  Neandinavia :—S8MXR, 5 2N )M,
08 A2, AR6.  Denmark :—D 7FP.  SBM, SaK.  United Stutes :—0U 1ADM,
A TMT,  7FI,  7VK 7700 1PL, 1QT., 17B, 2AYTU, 2GP, 2TP
U.S/A .U 1CKT. 2NAT, 1DH, 1JK, 3BY. 6ADB, écAm, '6DDO, 60T,
3ACM, OPY, 1AW, 1ADM. ©20R. 6ZAT, 7EK, 8ADE. \Miscellancous:—
BB, 1AWE, 1GA, 2MK. 1Bk WIK, PCLL, GBK, \GB. 7 2XA.

WIZ, RKDKA. Others - -J 59, NI OWG, J. Hum

P 100, 1C0. NI OWR, SPM, 8P, ) (23Jh).

H 2A7T, I'PAT, I 1BD. LLIAS (0-v-1) On 20 to 26 metres.

RINN, PCAMM, PCRR. PCPT. BP7, .. ..

FARA. A Tameson Sireatham, S\V‘.’ ) e
(GI 6JA). Great Britain:—G 2AJC, 21T, 5BY,

SLI, 5MA, 5MF, 5T7Z. 5WD, 5WH.
Tondon, N.16. 6AL, 6DN, 6FA, 61'D, 6Js, oLR,

England wnd Wales.—G 2AT . 2AQ. 6NX, 6LD, 6WG. Delgium:—B ¥4,
2AV, 2BAM 2BO, 2B7Z, 2 bhA. 2 DU, 4AR. Irance :—F 8BP, 8DRI, 8I'K.
ZDY 2G0O. 2KQ, ZJJ oK1T. 2LT 2LT, 8wM.A, 8WY, 8YPM, 8ZB. Hol
2LZ, 2MI, 2NH. 2NJ, 2N, 20D, land :—N OW\Y, OHD. Norway :
20M, 20N, 200, 20T, 20[1 QOY 207, LA 1A, Sweden :—SMSH, SMZV.
2PU 2PN, ZP/ 2Q\1 2RD, 2RK, 25II. Spain:—FEAR18.  1AR26. Various :---
28Q, 2UD, v, VS8, 2\'R 2\0 2XP, sUG D. H. . Nudd
2XR, 'L\V 2YY 2\77 97]{, 27K 5AD, (0-v-0) On 39-46 metres. (2BWRI.

WWW.americanradiohistorv.com


www.americanradiohistory.com

2 7(.?

“ The Wireless World " Information Department Conducts a Free Service of Replies to Readers” Queries.

MARCH 2und, rosz.

Questions should be concisely worded and headed * Information Department.””  Each separate question must be accompanied by a

Inductance of Single-layer Coils.

1 wixh to calewlute the inductance of a
single-layer coil. Would you wind
yrving me a formula and working ont
an example ? Ww. w.

The inductance of a single-layer coil
can  he calculated from the following
formula :-

L=7z*n"D*1 K where

[.=the inductance in centimetres.

(For inductance in microhenries divide
the aliove result by 1,000.)

7=3.1416 and =*=9.87,

n=nnmber of turns of wive per centi-
metre length of coil,

D=the mean diameter of
centimetres,

I=the totul length of the winding in
centimetres,

K=a factor (Nagaoka's) which depends
upon the ratio of diameter to the length
of the coil.

the coil in

I the ratio is one, the value of K

|
ix 0.6884.
A few other values are given in the
table helow :—
D IN b K
i 1
(.10 0.9588 | 0.55 07228
o.15 0.0391 0.4 [UR2RIV)
0.20 ©.40201 0.95 05045
0.25 09016 1.0 ‘ 1.BRN L
0.3 ITXCIE R . Y | ose
.35 H.R66GD 12 U.6473
Ut 0.5499 1.3 ’ 0.6290
0.45 0.8337 1.4
0.5 0.8171 1.5
0.55 0.8051 1.6 |
[INH 0.7885 1.7 b
0.63 07715 1N \
0.7 0.7604 1.9 i
0,73 0.7478 2.0 |
s 4.7351 l

As an example, suppose we have a coil
10 centimetres in diameter and 5 centi-
metres long wound with 40 turns of wire.
Then, #°=9.87 1°=064, D*=160, 1-5,
K =0.5255.
and - L. =9.87 x 64 x 100 x 5x 0.5255 + 1,000
microhenries.
or L=166uH.

It will be seen that for a coil of certain
physical dimensions the inductance de
pends upon the number of turns per centi-
metre squared. Thus, if one coil has 10
turns per centimetre and the second coil
has 20 turns per centimetre, both coils
having the same physical dimensions, the
mductance of the second eoil is 4 tines

slamnped addressed envelope for postal reply.

that of the first. The formula also shois
that the inductance of the coil depends
upon the square of the diumeter, while
it is directly proportional to the length,
allowunce having to he made, of course,
for the factor K.

cooo

A Low-power Transmitter.

[ would lilee o have a circuil for « small
trangimitter jor telephony and C.IW.
Flficicncy is not of primary tmport-
ance and « vecewing valve of the

pouwer type il be wscd ws the
oscillator. N. P,
A civcuit diagram of a single valve

transmitter working on the shorter wave-
lengths, such as 50 metres, is given
below. Tn the aerial circuit is included

000025
mfd

0001
mfd

L Hke<

5 TURNS

0001 mfd
0-0005 mfd

Circuit arrangement for low- power
transmitter working on short wave-
lengths.

a tuning condenser of 0.00025 mid. suit
ably insulated, and a tupped coil of 5
tarus of No. 16 copper wire 4 in. in
diameter.

The valve has a filament resistance
R,, and in its grid circuit is included a
0.001 mfd. crid condenser. an adjustable
grid leak R, having a fairly low maximum
value such as 50,000 chms, and a 0.0005
mfd. condenser shunting the secondary of
the nicrophone transiormer. )
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The amount of the grid circuit included
between the grid and filament can e
varied by the tups provided. This cir
cait is tuned by a 0.0002 nifd. vaviahle
condenser and the coil has 20 turns 4 in.
in diameter, the nuniher of turns inclndec
in the circuit heing adjustable by means
of tapping clips. The key K is coinected
in the negative H.T. wire to the valve
and this can be short-circuited by switcl
S when the set is used for telephony.
The H.F. choke should have a low
capacity and may counsist of 100-200 turns
of No. 36 D.S.C. wire, wound on a fgrmet
1} in. in diameter. The cnil should he ol
the single-layer type.

It is important to use a microphone
transformer which is suited to the micro-
phone, and if a volume control is founds
necessary a variable high resistance may
be used across the secondarv winding of
the transfornier. Tests with a small
transmitter of this type are much more
interesting and instructive if meters ave
included 10 the various cirveuits.

As the valve to be used is of the
ordinary receiving power type. the H.T.
voltage requived will be of the order of
15C-200 volts, and mayv conveniently be
nhtained from naccumulators. This is a
very simple transmitter, but it can be
nade to work gnite nicelv.

BOOKS FOR THE
WIRELESS EXPERIMENTER
Issued in conginction with *“ The Wirelcss VWorld." |

“THE AMATEUR’'S BOOK OF WIRE-~
LESS CIRCUITS,” by F. tl. tHay~zs. Price
3/6 net. DBy Post, 4/-.

* TUNING COILS AND METHODS OF
TUNING," by W. Jaugs. Price 2/6 net. By
Post, z2/10.

“ WIRELESS VALVE RECEIVERS AND
CIRCUITS IN PRINCIPLE AND PRAC-~
TICE,” by R. D. Baxcay and N. ASuBRIDGE,
B.Sc. VYrice 2/6 net. By Post, 2/10.

S WIRELESS VALVE TRANSMITTERS
-—THE DESIGN AND OPERATION OF
SMALL POWER APPARATUS,” by
W. James.  Price of- net. By Post, 9/6
“DIRECTION AND POSITION FIND-
ING IN WIRELESS,” by R. Keexy, B.Eng
Price g/- net. By Post ¢/6.

« THE RADIO EXPERIMENTER’S
HANDBOOK,” Parts1 & 2, by P. R. CoursEY.
B.Sc. Price 3/6 net. By Post, 3/10.

Obtasnable by post (remiitance with order) jrom

ILIFFE & SONS LIMITED,

Dorset House, Tudor St., London, E.C.4,
or of Booksellers and Dookstalls,
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THE SILENT PERIOD.

N many occasions  since  broadeasting
startedd 1n this country the question of
the desirubility of providing an occasional
silent period during the evening has been

the great majority of users of valve sets would gladly
avail themselves of an opportunity for listening to other
programmnies if their local station closed down for a short
period, say, once a week.  The hours of working ot the
British  broadcasting  stations averlap  the  transmitting
times of practically atl of the Continental stations, so

discussed. The . that there is no opportunity for
iresine B & ollemt E""’"“""""""““"""”"‘"""""""’""N'; hearing these stations exeept for
period arose from ¢ CONTENTS. ¢ those comparatively few fortunate
the fact that those living in the + | B PAGE ¢ owners of selective sets.
vicinity of one of our lroadeast-  + "jm']'ou""]‘ VIEws 29 ¢ . . .
ing stations found it very difficult s I'Q,{:K.—'l‘_‘i?;ﬂ??\?ﬁ(f\‘“.l:,L.“:Im“I.:OR e 280 i A Contradictory Attitude.
to eliminate that station in order Rlv'_\('p (j{l::ell\]zm“ N : The B.B.C. itself obviously
to be able to listc.n.m programmes E NO\"EI.‘I';E.\'A RO O'I,;It R‘PZ.\I.\ERS  oma % rx_-(‘n;_qpisos thc,‘ considerable  inte-
of Fhe other BI‘IUSI.] stations or $ Browessting Svortixe Bvivis . 266 % rest i reception of  programmes
stations on the Continent working & Ry M o & Denikiiompe. + other than those from the local
at  the same time.  With very : NEw A PEARATUS o8 $  station, otherwise they would not
sclective sets, even if one is, so E Pracar Hmes asp Tios 589 ; publish a weekly paper devoted
to speak, .llll(IC‘l'. th'e sh;l_dow of.the + Cunnexr Torics - o201 to those programmes.
local station, it s St.lll possible % Rrosbeast RECEIVERS., (G ENERAL $ A Reasonable Demand
to have a wide choice of pro- 3 Rapto Two-Vacve Ser . . .. 293 ¢ '
grammes, but there are many i NEWS rrox THE CLURS . 995 § What is asked for is surely no
users of sets not designed for ex- BRoaDCAST BREVITIFS 9297 $ unreasonahle request; it is merely
treme  selectivity,  but  which. 3 A Tour  Rouxp  Savoy Il +  oquired that each of the British
nevertheless, would he capable of : PArT V. 299 3 stations in turn on different nights
receiving other British and Conti- By A. C. Shaw. ¢ at predetermined  times  should
nental programmes if it were not + Micrornoxie NoISES 204 ¢ arrange an interval long enough
for the presence of the 5\\-Qmpi1w H By Paul D. Tyers, : For-ns to set a taste ol distant
etfect of the local station. : INvENTIONS OF WIRETESS [NTEREsT 3065 : transmissions. Silent  periods
$ Lerrers 7o THE Enrror : 307 ¢ have been adopted by certain
Why the Demand Arose. 4+ Rewers’ Probress e ¢ stations on the Continent for the
Originally it was ()nl_v the ex- E._.._.._..,q.q,+4++¢+++i+++i++ﬁ++++4—+f1-1--: henefit of their  local  listeners.

perimenters who urged that the

B.B3.C. should close douwn every station in turn for, say,
halt an hour cach week during the regular broadcasting
hours, anl because these experimenters were in the
minority the B.B.C. did not respond to the request, on
the grounds that they had to cater for the requirements
of the majority, who wouldl prefer that their local pro-
gramme should not be interrupted ; but the position has
chianged since the early days, and now we Dbelicve that

B 7
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aned it seenmis unreasonable that ad-
vantages should be granted so readily to some of our
Continental friends whilst they are denied us.  The ides
of a silent period could quite weli be introduced by the
B.1B.C as an experiment. to be continued or abandoned
depending upon  the extent of the popularity of the
innovation which we imagine would be readily expressed.
The views and suggestions of our readers would be
welcomed.
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A New and
for Loud=speaker

Inexpensive Scheme
Working.

By A. P. CASTELLAIN, BSc., A.C.G.l, D.I.C.

HERL comes a time when the owner of a crvstal

set gets rather tired of always having to use the

earphones, and would like sometimes to be able to
use a lond-speaker.

Perbaps the simplest way to do this is to use a micro-
phone amplitier, which requires only two or three large
size dry cells as battery power, but unless a good and
well-designed type of microphone amplifier is used—and
these are relatively expensive-—the quality of reproduction
is not likely to be nearly so good as that ro which the
crystal user 1s accustomed.

Another, and more usual, way of obtaining amplifica
tion is Ly means of a valve, and this method can be
relied on to give good quulity reproduction provided that
good components and correct battery values are used.
‘The long-wave two-station crystal set described by the
writer in last week’s 117/reless TVorld s o suitable set to
which to add a valve amplifier, both for working a loud-

o7

FROM TELEPHONE
TERMINALS

Fig. 1.—-The theoretical circuit diagram of the four-clectrode

amplifier.

speaker from the local station and Daventry and for
obtaining louder signals in the telephones from the dis
tant Continental stations.  Constiuctional details given in
this article refer to the above-mentioned crystal set. but
of course the arrangement, using the same components,
may be applied to any crystal set.

The Cost of Adding a Valve.

One of the most important considerations to the av erage
crvstal user is the question of cost, so that it is desnable
to keep the cost both of installing aud running an
umphhe as low as possible consistent \\xth good quality

Wireless
World
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reproduction.  lor good quality reproduction it is essen-
tial to use good components, and with the usual type of
valve the voltage of the high-tension battery must be at
the very least 1oo, and probably a minimum vahlie of
120 volts would be nearer the mark.  Also, the normal
plate current ol un I.F. valve is tairlv large—3 milli-
amperes or more—so that the small type of  high-
tension baitery using the very smallest cells will not last
very long—and. as the writer has elsewhere! pointed
out, the quality of reproduction is likely to suffer long
before the battery voltage drops right down.

The High Tension Supply.

Ior this reason, it is advisable to use either high-tension
accunulators, which are expensive, or the large size dry
cell high-tension batteries, which are more expensive in
first cost than the small size, but are much cheaper in the
long run-—or the short run, either—sinee thev last so ver,
much longer. The small size battery usually gets hope-
lessly overrun and its life is correspondingly short, while
the large cells take the load comfortably and quietly
and last much longer than rthe Dilference in size would
scem to indicate.

I'rom the foregoing remacks it will be seen that in the

]
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Fig, 2.—Showing the dimensions oI the terminal strip
A=3'8in. dia. holes; B-=7/32in. dia. holes; C—1 8in. dia. holes.
countersunk for No. 4 wood screws.

Y The Wircless World, Sept. Sth, 1925.
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Four-Electrode Amplifier. -

matter of H.'L'., at any rate,
it sinply docs not pay to
economise in first cost by
buying a small-cell hatterv—
but there is another way of
economising in hattery power
which is a real savine and
does not involve a high main
tenance cost.

This way cpnsists in th
use of a ncw tvpe of valv
—or rather in an improved
version of an ol friend of
the experimenter—the  four-
clectrode or two-grid valve.

The writer pointed o
some time ago® a few of the
possibilitics of the two-grid
valve, especially from the
point of view of high-tension
economy, and showed the
essential points required in a
two-grid - valve  for  satis-
factorily dealing with com-

paratively large input voltages such as arc met with in
Iow-frequency amplifiers—in other words, he
what the essentinl features of a two-guid power valve

should be.

As a result of these suggestions,

Wireless
World
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Fig. 3.—Showing the lay-out of the additional components on the baseboard of the crystal set

t The Wirelezs Woild, Julv 21st, 1926.
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a two-grid power

showel

valve is now obtainalle from Messrs. Aneloy Products,
J.td., at the same price as the corresponding ordinary
power valve, and in operation it is perfectly successful in

dealing with quite large loud-speaker volumes without

distortion and with much lower high-tension voltages than

the usual three-electrode valve.
Perhaps the experimenter who has used four-electrode

s ate
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valves will rather wonder at
the plate voltages specified
tor  the two-grid  power
vatve, but it must be remem-
hered that this valve has o
handle large input voltages
and  to give large current
Huctnations 1n its plate cir-
amnt in order to opervate the
loud-speaker. The ordinary
type of loud-speaker re-
quired at least rwenty volts
(peak value) for normal
operation, so that the mini-
mum plate valrage must be
twice this value, or jo volts.
‘The writer does not intend to
elaborate this point or the
theory of the two-grid valve
in the present article. but
will  go  verv  fullv into
theoretical considerations and
practical  applications  of
two-grid valves in g future
series of articles.

T'he main point that is of
interest to the crystal user is
that  the two-grid  power
valve will give as good loud
speaker results on 4o-50
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Four-Electrode Amplifier.
volts as the usual type on 100-120 volts high-tension—
and, incidentally, the powcr cfficiency is much greater,
since the total current taken from the H.T. battery is
actually less than that taken by a three-clectrode valve
dealing with the same grid swing (i.c., input volts).

As the name implies, the two-grid valve has an extra
grid, and this is bronght out to a terminal on the base
t the valve.  'The two-grid power valve is designed for
medium power work (like the P.M.; ar the S.T.42

Wﬂ?@ﬂ@@@i-
World

MARCH oth, rozy.

The circuit is shown in Fig. 1, which gives the com-
ponents and their cenncctions for the coraplete amplificr to
add to any crystal sct.  The transformer used should be
ol the Zigh ratio tvpe, since the resistance of the average
crystal, especially on loud signals, is very low compared
to the input resistance of a valve, so that a Marconiphone
8—1 tiansformer js used in the amplifier described. The
additions required to the crystal sct described last weck
consist of this transformer, an ordinary baseboard mount-
ing valve-holder, an ehonite terminal block, and the neces-

N

CRYSTAL
DETECTOR

.““‘-““0
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TELEPHONEsé

valves), and the extra or ““inner ”’ grid is used wilh a
positive potential of from 10 to 15 volts. The plate volt-
age should be from 40 to 6o volts—when very near the
local broadcast station, so that loud telephone signals are
received with the crystal only, it is advisable to use 50
o 6o volts.  Apart {from the connection of the inner grid
to a tapping point on the H.T. bLattery, the two-grid
power valve is used exactly as an ordinary valve, the grid
bias for the outer, or “* working,"” grid being — 6 volts
for jov. H.T., — 74 v. for so v. H.'l, and — g v. for
60 v. H.T.

Fig. 4. —The wicing diagram. The old wires of the crystal set

are shown dotted and the new wires to be inserted are shown by

full fines. The flexible lead ending at X is connected to the
inner grid terminal on the valve.

sary battery terminals, and the artangement of the com-
ponents s shown in the accompanying figures.  There is
plenty of room on the baseboard of the crystal set de-
scribed last weck to incorporate the extra components
without altering the positions of any of the others.

One special feature in the terminal block has lLeen
adopted tor the benefit of those who are not very familiar
with valves, namely, the provision ot a different arrange-
ment for conncction of the L.T. or filament hattery to
that for the H.'l'. battery, so that there will be no chance
of bLlowing up the filument of the valve when first on-
necting up.  The arrangement used, namelv, a Burndept
standard telephone plug. not only ensures that the 1..77.
battery is connected the right way round in virtue of the
different sizes of its plugs, but also may be used to
switch off the set when not in use by Leing pulled out of
the sockets.

The ligh-tension battery used may consist of one ;8-
or Go-volt Jarge size dry-cell type and should last at least

B 10
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1 Ideal transformer, S—-1 (Marconiphone Co., Lid.). i
1 W.B. valve linlder (W hiteley, Boneham & Co., Ltd., Mans-

field, Nofts).
o Terminals (Belling-Lee).

Approximate cost, inclusive of valve, bul excluzive of baflerics

nine months of normal aperation, while the low-tension
hattery should he a g-volt of about 15 to 20 ampere houry’

actual capacity

The values of the various voltages—H.T.. inner grid
and grid bias—as given in this acticle should be used
order to ensure good guality of veproduction.

Transmissions from Iceland.

Ao Avthur Gook (IC 5PT), Akuwreyri,
Teeland, s transmitting on 175-200 metres
with an ontput of 1) Kw, and will wel-
come reports, which may be sent via Mr.
L. A, C. Lawler (G0 6LIY), 67, Lueien
Road, SAV17.

3C 00
Norwegian Amateurs.

We are asked by Mr. .J. Divsen (LA TN
to state that QSI, cards for Norwegiun
amateurs should he sent to Norsk Radio-
forband, QRA and Q81 Rection, Oslo, in-
stead of to LA 1AL e also stutes that
the prefix LA will in future he incorpor-
aled in their call-signs (e.g., LALY) in the
same manner ax SN is inceorporated in the
Swedish call-signs, and that they propose
using the wtermediate K10 suguested by
the AR U of Amevica.

Q0 00
A Japanese Station.

J KZB, the station of the Tokya lec-
tric Co., Kawasaki, Kanagawaken,
Japan, s teansmitting regulily oon 38
uetres on Toesdays, Phursdoys aond i

Wireless
‘ Worldl

LIST OF PARTS.

1 Two-grid, 125, power valve 1 Aneloy Producls, Efon Works,
Dulwich, S.E 22)
I I Telephone plug and ~ockets (Burndept),

I 1 Ebonite strip, 2%in. > tin.

T,

 TRANSMITTERS’ NOTES
 AND QUERIES.

diys, Detween 0800 wnd 1300 (LML,
serding (Q for three minutes every 20
minutes, and will welcome reports from
British amatenars. The operator’s nine is
Y. Tmaoka.  He wislies to test also on
20 and 5 metres with an input of 5C0
walts, and would like to get into touch
with any British amatenr swilling to co-
operate in these tests.
ocon

British Lxperimental Station,

Alv. Bo Mitchell (G 5KZ) has sent us
a deseription of his experimental station
at Woodstock, View Road, Keighley, of
which we ave alde to repraduce a photo-
araph.

The transmitter is made up from re-

G 5KZ, the amateur transmitting station owned and operated by Mr. R. Mitchell
al Woodstock, View Road, Keighley, Yorkshire.

BIr
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The saving effccted by using a two-grid power valt o
in place of an ordinary power valve Is in lirst cost for
hatteries as well as in HUTL maintenanece. one ot
the prime costs of broadcast reception, aml since 1L Lives
cqually good results it is certainly well worty while to
use such o valve.

ceiving apparatus, and is the conventimal
conpled Hartley civcuit, The
varies from 10 to 28 watts derived fiom
the D.C. lighting mains and H. ', aow
mulators. An indoor aerial is used ot th
lidf-wave Hertz type.  During the late
fow-power tests arranged by the ‘I anil
1. Nection of the R.S.G.B. signals were
reported as R5 in Rawalpindi when the
input to the TS5 valve was only 4.8
wintts.

The receiver is a Grebe CRIL8, nsing
KT plug-in corls. Mre. Mitehell has
worked Brazil, Palestine, districts 1, 2
and 8 in U.8 AL, and ships i the Atlan-
tic and  Avetic with inputs of 18 waits
o less, and  has Jov five consecutive
nights heea in two-way communication
with Mro R. Go Reid 7€ 8RGy in St
John's, Newfonndland, with inpnts vary-
g hetween 15 and 20 watts, e in-
forms us, incidentally, that 8RG is new
using the prefix *NE’" which, in the
LARUL list, is marked * unassigned.”
instead of the * 7 to which transmitters
Liave grown accustomed,

o000
QSI. Forwarding Bureau.

We are asked to state that the Radin
Association has established a Forwarding
Boreau tor QSL cards, which may he ad-
dressed ¢/o BM/DAKIL, London, W.(.1
Al cards must be sent under cover, with
torwarding  tee.  The forwarding fee,
clinrued to cover expenses, is 14, for
each card, this beluyg the actual postage o
cards For abroad. The fee should he sent
in <~tamps and not attached to the cavds.

Cards ave forwarded to the Continent of
urope on Puesday and Friday of each
week, and to other parts of the world as
mails permit.

Cards received from abread for British
stations arve forwarded once a week, no
chavae being e for this service

D DD

New Call-signs  Allotted and  Stations

Identitied.

G 2AY \W. 1. Moreis-Adrey, 10, Villiers  Roads
Southsea, Hauts,

G 5BV H. N. Rvan, 22, Woodhaves Roadd, Wimble-
don Common, SAV,  (Change of address}
G6IH J. Ilfactley, [Inr, 10, Kingsmere Ave,

Levenshulne,
address.)
GBWS 3. T. ti. Weston, 38, [Dotkestone Roal,
Copnor, Portsmonth.  (Change of a1 lres2)
GIBYW T. P. Atlen, 3, Marlborough Park North
Belfdst,  (Change of address.)

Manchester.  (Change  of

= Sl il
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A Section Devoted to New ldeas and Practical Devices.

BASEBOARD HINT.

When building a new recciver to
replace an obsolete one in an cxisting
cabinet it is convenient to be able to
make use of the old panel and base-
hoard.

Many suggestions have been put
forward in these pages for treating
panels in order to obscure the holes
left by previous components, and
there is no reason why baseboards
should not be treated in the same wav.
Before screwing down the new com-
ponents, it is a good plan to cover the
surface of the baseboard with a sheet
of fairly thick presspahn. This will
lie perfectly flar, and, besides having
a better surtace insulation than wood,
will improve the interior appearance
of the set. W.ALG.

o000
GUY WIRE PROTECTION.

Failure of guy wires generally
occurs at the ends where a loop is
formed for attachment to the ground
an..orage. The usual method of pre-
venting {rayiny of the stranded wire
at this point is to insert a steel rope
‘* thimble ”’ when making the loop,
but an equally cffective protection 1s
afforded by a short Tength of clascly

Spring covering for guy wire loops,

wound steel spring, as shown in the
sketch.  Springs of this type are ob-
tainable from dealers in cycle and
motor accessories, Bowden wire casing
being suitable for small diameters and

spring lelting for speedometers or
cooling fans for wire of large dia-
meter.  ‘T'he spring is cut to the re-
quired length, and passed over the
end of the wirc before making the
loap. E.E L.

0000

BATTERY CONNECTOR.

The diagram shows a1 convenient
and cheap method of making contact

with  the brass terminal strips of
SPLIT
“PIN
SOLDER i
PRESSURE
TUBING
L=

An inexpensive battery connector.

flash-lamp batteries, which are fre-
quently used for high-tension and
grid batteries. The clip consists of
an ordinary split pin, and the con-
necting wire is soldered to the loop.

To prevent the pin from opening
through continued use a rubber sleeve
is fitted as shown. This consists of
a short length of chemical pressure
tubing which is thick-walled and has
a small bore. It serves, in addition,
as an insulator which will prevent
shocks when handling, and also re-
duce the possibility of a short circuit
should the connector accidentally fall
on another part of the circuit.

M. R.W.

WWwW. americanradiohistorv:-com

WOOD STAIN AND POLISH.

Dissolve a tcaspoonful of perman-
ganate of potash in a teacuptful ol
warm water, and apply with a soft
brush to the cabinet, which should be
first rubbed down with glass-paper.
Permit to dry after applying each
coat.  Three or four coats will give
a mid-brown ocak colour, but it is
necessary to give six coats to obtain
a rich old oak tone.

On completing the staining, rub in
a fairly liberal application of hrown
boot polish.  I'inally polish vigor-
ousty for some minutes, when a pleas.
ing old ocak effect will be obtained.

1. E.

[¢Re

PHONE CONNECTIONS.

For use with modern low-imped-
ance valves the impedance of j,000-
chm phones is on the high side, and
an improvement in power output will
be obtained by connecting the wind-
ings in parallel, as shown in the right-
hand diagram.

This method ol connection will
halve the cwrent through each coil
of the winding, which is an addi-
tional advantage, since the anode cur-

‘Telephone windings (left) in series and
(right) in paraliel to lower impedance.

rent of a low-impedance valve is
generally higher than that of the
general-purpose type of valve for
which the windings were originally
designed. C.G.C.

B I2
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SPORTING  EVENISIS

A Regular Feature of American Programmes Now Gaining Popularity
in This Country.
By H. de A. DONISTHORPE.

HE broadcasting of running commentaries of foot

hall matches by the new B.B.C. cannot but he con-
sidered as having been responsilde for considerably
increasing the public interest in broadcasting.

Until 1927, owing to certain arrangements made with
the Press, the old B.B.C. were unable to give any run-
ning «escription of sporting events, and consequently the
public had to he satisfied with such ‘‘ stunts’’ as the
broadcasting of the sound of the horses’ hoofs as they
came round Tattenham Corner on Derby Day.

Possibly we have to thuank sport for giving us broad
casting at all, as America’s first elfort was the broadcast-
ing of a great fight, and from this commencement hroad
casting has flourished ail over the world beyond the
dreams of the original promoters of that lirst event.

On my return trom Anserica twelve months ago 1 was
very astonished to find that the broadcasting of sporting
events was prohibited in this country, as during my three
years on the other side of the Atlantic I had the oppor
tunirv of listening to many different kinds ol sporting
events being broadcast.  All

these events were most in
teresting, and I [ound
mysell taking a wholesome
interest in those sports ol
which hitherto I knew little
or nothing, such as baseball
and the Awmerican football
game.

Broadcasting

Press.

1 believe that in the past
the newspapers here were
afraid that this tvpe of
broadcasting would sorely
affect their sales and that
potential  reacers, having
heard the runaing commen-
tary of an event ‘‘ over the
air,”” would no longer pur-
chase a paper to read its
descriptive version of that
event.

Mis did not prove to he

and the

the case in America ; in fact,
T believe that sales of news
papers were stimulated Dy
the broadcasting.

Fig. 1.—Broadcasting Epinard's firsi American race from t(he timckeeper's stand. The
photograph was taken during the preliminary announcements.

There is another section
of the community which still

www_ americanradiohistorv com
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Broadcasting Sporting Events.
views this form of broadcast
mg with alarm; this em
bodies the promoters of
sporting events, who fear
that their gate-money may
be adversely affected. Therc
i1s little fear of this, how
cver, as at most of the bigger
events there is rarely suffi
cient accommgdation to meet
the needs of all the enthu
siasts that attend these
affairs; they certainly will
not be kept away by a mere
broadcast. Broadcastiny is,
therefore, a help to the less
tortunate public who are un-
able to attend these cvents
personally, as it enables
them to obtain at least a

wireless glimpse ' of the
proceedings, and produces
potential enthusiasts ot the
future.

Notable American Events.

ok Fig. 2.—Broadcasting the ‘' Gold Cup '’ boat races in Long Island Sound, New York, through a
In my humble opinion the relay statiom located on a motor launch. 2 g

broadcasting of the running

commentaries of sporting events in America enhanced the international horse races held in New York, and perhaps
public interest in broadcasting on a scale comparable with  my expericnces in connection with them may be of interest
that brought about by the broadcasting of the better to my readers,

concerts with well-known artists. The first such international race was that betwecn

I myself was associated with the broadcasting of the the Derby winner Papyrus and Zev, which ended
so disastrously for our’ can-
didate. In this instance
arrangements were made to
broadcast only wireless tele-
graph signals relating to the
race, which were addressed
to ships at sea.

The race was held on a
Saturday, October 20th to
be exact; Saturdays in New
York are the big sailing
days, and most of the large
liners leave for Europe on
that day. It was therefore
considered that the instanta-
neous flashing of news items
regarding this race might be
of interest to those passen-
gers who had left New York
that morning and had
therefore been  unable to
attend that great race apd
social event.

Telegraphic arrangements
were made whereby the mes-
sages could be sent direct
from the course to a wireless

Fig. i3.—A contrast in weathelr condiitionsl Mr. L. M. Magee broadcasiing through 2RN a coast station, and the start
running commenta n the nternational Rugby ich betw Yrel nd Scotland B
S e d Februa“r§ Yoth SEpRETed fad = e and finish were flashed out to

14
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Broadcasting Sporting Events.—
the ships as the event
effort was of a more ambitious character, as it was
arranged to broadcust a running commentary of
the first Epinard race. This was a much harder task,
as the number of horses competing was greater and the
race was run at o greater speed owing to the better
weather and the consequently faster track.

'The site of the microphone in each of the Epinard
races was in the timekeeper’s stand, an elevated cabin
located directly opposire the jurlge’s box, from which the
whole course could be plainly seei.

I cannot sav that this broadeasting was an easy matter,
but the results were much appreciated, and were engezly
sought after by the stay-at-home sportsmen, so that our
endeavours. were not wasted.

It must be apprecidted that an event of this nature
Yequires that the describer shall maintain a calm de-
mieanour, as it 15 all over in such o short space of time
that “any hesitancy on the part- of the broadeaster will
emise the loss of nearly all the details.

took place.  The next

During the first Epinard race, which was held on
the American holidav—ILabour Day—=September 1st,

1924, the temperature was 96° in the shade, a climatic
condition which did not go to help the broadcasters,
especially as the broadeast was carried out from a small
cabin which was subjected to the sun’s scorching rays.

2\ glance at the photograph in the title of this article
taken from this cabin gives a very fair indication of the
heat, and also shows the land-line wires carrying the tele-
phone description to the broadcasting station WJZ, which
was located in New York.

The Prince of Wales was present during this race,
and watched it from the judge’s hox, shown in the photo-
araph. Tt is understood that His Royal Highness ex-
pressed considerable interest in the fact that the event
was being broadeast. Tt is well known that he is an
ardent wireless listener as well as a sportsman.

The Continent, too, scems to have taken a fancy to
this tvpe of breadeasting, as on one Sunday afternoon

Octron Price Reduction.

Messrs, Oectron, Limited, of 32, Char-
lotte St.. Birmingham, advise us of the
price wductron to 10s. of the series of
Octron valves originally priced at 12s. 6d.

Wireless
Waoirld
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during a recent wireless tour of Germany I tuned into
a station broadcasting a boxing contest, the running com-
mentary of which was coupled with the sounds of the

hits and applause, not to mention the ‘“ hoching ™ anl
clinking of beer mugs.
As has been stated hetore, we in this country have

started with the broadcasting of running commentaries of
the Saturday afternoon football matches. Thesc are an
excellent start, and we are further promised that all
the Lig sporting events of this year are to be put “ over
the air.”’

The employment, however, of two people describing the
foothall events from the microphone in my opinion is
not a good feature, as frequently the two broadeasters
talk at once when something exciting takes place, with
the result that it is lost to the listening public. The
“ powers that be '’ here would do well to follow the
example of America, and employ only one hroadcaster,
as this has been found to be the only possible way oyer
there of faithfuily broadceasting these events.

It is an interesting fact that well-known and efficient
sportinv reporters who are able to write illuminating and
truly degnlptne stories of such events after the cvent are
many ‘of them quite useless for the broadcasting of run-
ning commentaries, as they hecome nonplussed hetoxe the
microphone. It is, therefore, essential to find people for
this work who are familiar hoth with the sport being
hroadeast as well as with the microphone.

There is no doubt whatsoever that this form of broad-
casting will find econsiderable space allotted to it in the
programmes of the future. and this cannot do any harm
to this new art, as much will he learnt about outdoor
acoustics, and no dJdoubt new effects will be dealt with
which will make such events stitl more realistic to the
stay-at-home sportsman.

{t is to be hoped that the public will give every en-
couragement to this new form of broadcasting, as the
present efforts are reaily worthy of their utmost support
and help to associate broadeasting with the great outdoor
Tife.

phone Net, tvpe XMCI, this instruiment
has already proved its efliciency under
severe conditions, notably in the service
of whaling vessels in the Antarctic. Con-
versations have been maintained between

Despite this reduction the manufacturers
give every assurance that the high
standard of production will be maintained.
All Octron valves are fully guaranteed,
the manufacturers undertaking to replace
free of charge any faulty vaﬁ'l- returned
to them within a reasonable time,

0000

New * Camco ”’ Address.

Owing to the increasing demand foi
Cameo 7 cabinets, Messrs. The Carring-
ton  Manufacturing  Co., Ltd., have
acquired larger works at Cxosdon which
will enable thein to give more efficient
service than hitherto. In future vans
will deliver in the London area daily.
I'he new address of the Company is
“Cawmeo””  Works, Sanderstead Road,
South Croydon,

B I5

New ‘“Cosmos *> Valves.

In distributing the latest ilustrated
brochure describing " Closmos ” Shortpath
valves, Messrs, Metro-Vick Supplies,

Ltd., draw attention to a new valve jn
this popular range known as the S.P.16/R,
which 18 a low-consumption general-pur-
pose dull emitter. Two new rectifying
valves are also announced, namely, the

S.P.41/U and S.P.42/0U.

Q000

Wireless Telephony for the Unskilled.

An interesting wireless telephony  set
specially designed for use under severe
service conditions by unskilled personnel
has been produced by Marconi's Wire-
less Telegraph Co.. Lid.. and is described
in Leatlet No. 1,061. Known as the \ar-
coni 500-Watt Fixed Wavelength Tele-

WWWwW.americanradiohistornn.com

vessels over distances considerably in ex:
cess of 1,000 miles.

cooC
Loewe Valves.

We understand that the London agency
for the Loewe multiple valves referred
to in The Wireless Waorld of Novembe:
3rd has been secured by Mr. J. Dorn
4. Gt. Russell St., W.C.1.

coCQ
For the Trader.

Honghton’s Radio News for
published by Houghton-Butcher (Great
Britain), Ltd., 88-89, High Holboruy
w.C.1, canmius a uumber of valuable
suggestions of assistance to the vetailer.
besides useful information on wireless
topics of the day. Deseriptions of new
apparatus together with revised prices are
included.

Fehruavy,
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Latest Products of the Manufacturers.

ORPHEAN DE LUXE LOUD-
SPEAKER.

Although  much  has  been  written
tecently on the design of loud-speakers
in which parchment diaphragms are em-
ployed, it must not be concluded that the
Lorn type is becoming obsolete. To suit
normal home conditions it is admitted
that several of the special formis of con-
struction recommended for hornless Joud-
speakers are scarcely suitable, requiring
very considerable input and expensive
amplifiers to be operated so as to give
very cousiderable volume.

New designs in loud-speakers of {he
horn type ure being produced, aud a
model which has veeently 1made its
appeavance is the Orplhean De Luxe loud
speaker of the London Radio Manufac
turing Co., Lid.. Staiion Roead, Merton
Abbey, London, S 1

‘The new Orphean de luxe loud-speaker.

The movement is contained in a clean

Bakelite moulding. The overall height is
23in.

In general oatline it is similay 1o nuany
other loud-speakers, though it is obvious

that the several important details that
govern quality in sound zeproduction
have bLeen considered. The huse which

houses the movement is a clean moulding
resembling  Bakelite in appeirance, and

being wvou-aetallic it has the effect of
preventing the transference of vibrations
between diaphragm and horn. To avoid
resonitnces 1t is  necessary to prevent
vibration occurring of the horn itself.
The sound emitted from the horn should
nol canse it to vibrate. and for this
reason mechanical insulation between the
diaphragm and horn waould seem {o be
desirable, and is provided in this in-
stanee by the use of moulded mounting.
By using tour small rubber feet, moye
aver, the tendency to set up vibration on
the surface on which the loud-speaker
stands with possible transference to the
valves of the receiving set is avoided.
Adjusiment of the diaplivagm is provided
by a large-diumeter milled wheel under
the Lase, its rotation being limited 4o
provide quick adjustment and prevent
the pole pieces being forced hard ngainst
the diaphvagm.

Tested with the small input obtainable
from a two-valve set at a distance of
five miles from 21,0, ample volume was
obtained suflicient to fill an ordiuary
living-room, showing the loud-speaker to
he sensitive. The qualily was found to
be good with absence of well-defined
resonances and the reproduction pleasing
in tone. TLoud signals can be handled
without the setling up of rattling noises
ve buzzing, and o seusitive and crilieal
adjustment is easilv obtained.

The loud-speaker is of good apoear-
ance and its weight carefully distributed
so that with the aid of the four exten
sion fect it stands firmly and is nof
readily overbalanced.

0000

RESIN CORED SOLDER.

The vse of resin cored solder has Leon
frequently advocaled in  coustvactional
articles in the pages of (his journal
though readers often experience difficulty
in oblaining supplies.  Much of the resin
cored solder which is available is of poor
quality, being of unsuitable gauge, the
solder itself too hard and the flux et
entively non-corrosive.

W. Il. Agar, 19, Wlitecross Place.
Wilson Street, London, E.C.2, arve now

supplying o small  cavton  containing
approximately o yard of resin  coved

solder of reliable grade. The particular
merit of wsing cored solder is that flux
is entirely safe as regards any chauce of
poor insulation being  produced. Only
the requisite quautitv is applied to the
joint, which remains bright and clean,

www-americanradiohistorv:com

and there is no need o subsequently
wash the joint to remove surplus flux.
The application of flux in the form of
coved solder is  both  convenient and
ciean, and is the safest method that can
Le adopted.

The specimen of solder submitied coi-
tained a liberal content of tin, and was
fonud to be particulavly suited for
making joints in wiring.

0QOoO0

A NEW PLUG AND SOCKET.

Some unseful modifications in plug aud
socket design are to be found in  ihe
new Tapa conucctor, a product of W. J.
Charlesworth, 88-89, Aslon Street, Bir-
mingham.

Instead of the wsual eylindricul insu-

lating handle customarily fitted to plag
conneclors a civeular insulator is pro-
vided which is parlicularly convenient
for grinping between the thuml and
finger when the plug is withdrawn. The

socket is particulurly compae!, oceupying
a space behind the panel of about 1in.
i diameler by Ziu. depth. Tt is, of
course, only a counector and not a break
jack, but the small space oecupied will
vecommend it for sel constinetion cwing

A new form of plug-and-socket connector.
It occupies much less space behind the
panel than the usual form of jack.

to the dificulty which usnally arises in
accommodating a jack behind the instiu-
ment panel. The ccutact is perfectly
reliable, and the one-hole-fixing bush is
so arranged that the adjustment of the
contact 15 independent of the thickues
of the panel,

B 1O
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THE LOCAL STATION OR
DAVENTRY.

Due to the central situation of the
high-power station, a very consider-
able proportion of listeners are able
to receive its signaly, in addition to
those trom the local one, with com-
paratively simple and insensitive re-
ceivers. There is, however, some little
difficulty in arranging for a really
simple change-over from one wave
band to the other—simple enough to
lie operated by the entirely uninitiated
members of the household., Even such
a simple operation as the changing of
the coils will present dificultics in
certain cases, and a switching device
is certainly preferable from the point
ol view of convenience.

The plan of using separate aerial
and reaction coils, together with a
separate tuning condenser for each

A Section

band of wavelengths, 1s to be recom-
mended, but is rather expensive, and
a receiver built on these lines is -
clined to he bulky; where signals
irom both short- and long-wave sta-
tions arc easily received, the simpli
lied civeuit shown in Iig. 1 will be

found useful.  Three coils are
mounted in the usual ¢ three-way ’
holder. The (fixed) centre one is the

reaction coil, while those carried in
the movable sockets are the aerial
tuning inductances ; that required for
the wavelength to Dbe rcceived s
thrown into circuit by the operation
of a switch. Readjustment of the
variable condenser, which is con-
nected across whichever coil happens
{o be in circuit, will as o rule be re-
quired when changing over.

It is hardly possible to choose a
reaction coil which is really suitable
for use on both long and short waves :
in this matter a compromisc must be
cffected, depending on local condi-
tions. \Where signals from the high-
power station are receivable at great
strength, no reaction will be required,

\%
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Fig. 1.—A simple receiver for covering two separate wavehands.
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Mainly for the New Reader.

50 a coll may be selected in view of
requirements for short-wive reception.

This simple method of changing-
over is obviousty adaptable to sets
using onc or two stages of cithet
transformer- or tesistance-coupled
low-frequency amplifcation, as well
as to the simple arrangement shown
in the diagram. When interference
from the local station is experienced,
the selectivity of the receiver may be
improved by inserting a fixed con
denser of about 0.c002 mfil. in series
with the aerial.

0000
L.F. OSCILLATION.

Reproduction of poor quality is not
infrequently attributable to incipient
oscillation  in the  low-frequency
amplifier.  Thiy trouble is, as otten
as not, due to the presence of a4 com-
paratively high internal resistance in
the H.'T. battery. A resistance in
this part of the circuit will be
common to all the valves, and thus
acts as a coupling between them. It
is quite possible -that the usual con-
Jdensers of one or two mfds. which
are commonly connected across the
sections of the battery may nor b
sufficiently large to prevent this form
of  back-coupling. It should he
realised that capacities of the order
mentioned offer a Ly-no-mcans  in-
considerable reactance to alternating
currents corresponding to the lower
audible frequencies, so it mav  be
necessary to shunt larger condensers

up to 5 mfds.—aecross them.

[t is a fairly easy matter to
decide if the observed «listortion is
caused by low-frequency reaction due
to battery resistance. If this trouble
is suspected a variable resistance with
2 maximum value of some two to fou
hundred ohms (1 potentiometer wind-
ing will servc) should be inserted in
the positive high-tension lead (or
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leads) feeding the anodes of the L.1°,
valves. Resistance should gradually
be put in circuit, when it may be
noticed that the particular form of
distortion previously noticed becomes
worse, until finally an L., howl is
produced. If, on the other hand,
the addition of quite a large resist-
ance does not make any noticeable
difference, and does not produce
actual oscillation, the trouble must
be looked for elscwhere,

Wireless
World

A PUZZLING FAULT.

It will sometimes be observed,
when switching on a second stage of
low-frequency amplification, that sig-
nals, instead of increasing in strength
very considerably, arc only slightly
louder or, at worst, are not magnified
at all, At the same time, a dis-
tinct falling-off in quality may be
evident. If the usual tests of the
components associated with the extra

DISSECTED DIAGRAMS.

MARCH oth. 1027.

amplifying valve show that everything
is apparently in order, it may be as-
sumed with some confidence that the
high-tension battery is at fault.

An accumulator or dry battery may
yield fairly satisfactory results on the
comparatively small current taken by
one or two valves, In spite of the fact
that it is nearlv exhausted. When the
extra load of another valve is thrown
on it, however, there may bt a very
appreciable drop in voltage.

Practical Points in Design and Construction.

No. 62.—A 2-valve Resistance-coupled Receiver for Short Ranges.

The present series of diagrams is iniended fo show in an easily understandable manner the various
points to which special affention should be paid in designing various typical wireless receivers. II is
hoped that they will also be of assistance lo those readers who have not yel mastered the art—really a

very simple one—of reading circuil diagrams.

The sel illustrated below is suitable for high-quality

loud-speaker reproduction of a medium-powcred station af distances up fo some fen miles, according

to local conditions.

v, \’D
ﬁ ;_——
V\/\Xm

1

The filtaments of the two valves, which

are controlled by separate rheostats, are

connected in parallel across the L.T.

battery. V; functions as a * bottom

bend ' detector, while V., is the L.K.
amplifier.

“ITTHE resistance values of the fila-

ment rheostats R, and R, will
depend on the characteristics of the
valves and the voltage of the 1..7T.
battery, and must be chosen in
accordance with the rule given in
this section of 7'ie Wireless World
for February 23rd, 1927. ~The first
valve (V,) must have a very high
amplification factor, of 35 or over,
if loud-speaker results are to le
obtained at the ranges mentioned
above. 'V, is a power valve, and
must be capable of handling input
voltages sufficiently great to give the
desired volume.

Aerial and earth are connected across a

coil shunted by a variable condenser.

This tuned circuit is joined to grid and

filament of the detector valve, a negarive

bias  battery being interposed for
reetiflication.

In ¥ig. 2 the aerial inductance 1.
may be an ordinary plug-in coil, No.
33 to 5o for short-wave broadeasting,
and about No. 150 for the high-
power station.  The acrial-earth
system should be moderately effec-
tive, or the range will be consider-
ably reduced, as this set docs not
make use of H.TF. amplification or
reaction.  The majority of detector
valves suitable for this recciver will
require a negative grid bias of about
1% volts (a single dry cell).

Referring to Tig. 3, the anode
resistance R, should have a resistance
several times greater than that of the

WWW americanradiohistory:com

A resistance, shunted hy a condenser, is
inserted in the plate circuit of the detec—
tor valve, which is coupled to the L.F.
amplifier through a condenser fitted
with a leak. The anode circuit of the
L.F. valve is completed through the
foud-speaker and I.T. battery.

valve under working conditions. A
value of from o.5 to 1 megohm is
recomnmended ; a so-called ‘“ metal-
lised " grid-leak is generally suitable
for this purpose.  The shunting con-
denser U, improves the efficiency of
the detector and also tends to reduce
in strength the higher audible {re-
quencies, as is often desirable. Tts
value should generally not be greater
than o.coor mfd. The grid leak R,
should bLe chosen next, and must be
several times larger than the anode
resistance.  I'rom 3 to § megohms is
suggested, with a coupling condenser
(C;) of from o.001 to o.005 mfd.
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A CTRANSATLANTIC CONSULTATION.
A Paris physician Gavelled to Tondo
last weelk to consult w New York pationt

o the Post Office Trasarlantic ‘1'ele
phone Serviee,  The conversation  cas
abow £36.

NEW USE FOR PHOTO-TELEGRAPHY.

The Chinese Post Office s reported
be interested 11 the possibilities of photo-
telegraphy in the Gransmission of Clines
clincaeters which cionot he sent v Morse
cotle

WHAT ARE TIHEY :

A North London voader has usked us

for details concerning o civeuil emhbady-
ine Lwo meshorns,

Tt is helieved that Lhese

somewhat yesemble mewiphon

aceessorie
megohins.

BEAM TELEPHONY TO CANADA.
Civeal  sacecess atfended  wireless
felophone tests on the Marconi shorlwave
heam  svstem hetween this conntey and
Cianada \ fealure of the {ests hus been
the absence of atmospherie disturbanee.

|Iil.<

POLICE AND PHOTC=TLELEGRAPHY.

The Wireless World learns that  che
Baker-Fulton svstem of wiveless phot
transmission, s described oo the issne ol
Marveh 24110 1926, has been demonstited
bhetone the Clief of the Vienna Criminal
[hvestication Deparoment. Tt unde
stood that the Vienna police contemplate
the possibility ot adapting the svstemn for
nse i traeking ltaw Frenker

WHERE THE ETHER IS FRER.

A veminder of the sweet freedone en
joyed by fransmitters in certain land:
Leyond the sea comes with the news that
aometor company v South MAneviea has
instulled o wireless telephony system 1
commmunication  hetween s various
ranches, Lhe firm in question is the
General Mators FExport Company of New
York, and the new felephony svstem lus
heen adopted by its South  Americin
hrauches.  Nhort-wave stutions have heen
istalled i Valpavaiso, Buenos  Aies,
Montevidoo, wnd Sao Pado. and sinilar
coquipment is heing installed af 1yo points
i Novthern Biruzil.
One frembles fo {hink what altitude
would be fuken up by the Pastmaster
Cenevid if enterprise of the sime st were
to beak cut in this country !

LICENCE JUMP IN CZECHO-SLOVAKIA.
On December 3lst fast the Pragne Post
Oftice  had  issued  175.000 licences to
istenvis 1 Czecho-Slovakin.  In Decemn
her, 1925, the number was onty 17,000,
C
ANOTIHER TRANSATLANTIC TELE-
PHONY SERVICE ?

Regular wireless telephonie connnunic:
tion between Spain and the Argeotii
within six months is the prospect held ow
ha negotiations now in progress.

[eNsNeNe]
LIGHTIHOUSE WIRELESS.

Ll Daily News Wireless for Livhn
houses and Lightships Fund, which closed
several weeks agzo. has been angmented
by @ number of Jate subseriptions, reach-
g the total of £2.510 16s.

Q000
BROADCAST ADVERTISEMENTS IN
MALAYA.
I aceordanice with the recommenda

tions ol the Malayior Wircless Committee.
approved by the Goverinent, an exelusive
broadeasting licence is {o be 1ssued 1o on
opany tor a period of five vaavs. The
conpuny will have the richt ty broadeast
Sdvertistng maiter to the gmount of 10
pereent. of the toral daily broadeast tim

OUR YOUNGEST READER?

[ a lewter to the Tnformation Depart-
nent o reader states that he is not ye
cichteen and has been lakine 740 Wire-
legs World sinee it stuvted.  "Thiz means
e was thumbing our pages at the age of
five. Can anvone beat it?

coon
U.5. RADIO EXFORTS DROP

Foreigu competition is said lo be ve-
sponsible  for the pronounced drop in
U.8 radio exports in 1926 as compared
with the previons year. Lhe value ot the
1926 exports  totalled  $8.793.000.
icainst $9.904.000 10 1925,

ALEXANDERSON ON TELEVISION,

On the question of whether we may ¢x-
pect television m the very near fulnve.
Dr. B, . Wo Alexanderson, the famous
American engineer, is not so sanguine
other workers in the swne field,  * Onr
work hias alveady proved that the expecta-
tion of felevision is not unveasonable,
he declan and it may be nccomplished
with aeans that ave in oar possession at
he present dayv, Heow long it will take ns
coattain practieal television 1do not ven-
fnre to sayv. It is easy cnough to desigs
 Helevision systein with scmethme Bl

2LO IN MINFATURE,

in the ““ Lisreners” Hall ™ at the ** Daily Mail»

A maodel of one of the large studios af Savoy

Hill now on view

fitcal Home Exhibition  Note the control

box in the right fereground.

www_americanradiohistorv. com
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0,000 picture units a second, bhut the
mages so obtained are so crude that they
have no practical value; an operating
speed of 300,000 picture units per sccond
will be needed to give pleasing results.
PROGRESS WITH THE BEAM

During recent tests of the Murcoui
beam wireless telegraphy system between
this country and Australia, transmission
was maintained fiom Australia without a
bre.k for twenty-four howrs. Two-way
communication was cirried on for several
hours

CINEMATOGRAPH AN WIRELESS.

A suceessful demonstration— the first of
its kind-—has been given in Berlin of th
svnchronisation of wireless with the cine
matograph (says the Morning Dost).

Two medical films which were shown in
the anditorium of a medical gcheol were
explained as they were shown by a docton
speaking from the hendquarters of the
Telefunkengesellsehaft. Perfeet  syn
chronisation was maintained all throuch
hetween the lond-speakers and the pic
tures on the screen.

The transmission was eondueted from
the Konigswusterhausen  hroadeasting
station on 1.250 metres.

Wireless

Vorld

STRANGE INTERFERENCE.

A Northampton reader is experiencing
a form of interference on the lower band
of wavelengths which may have been
noticed by residents in the same district.
The disturbance, which closely resembles
spark transmission, is heard most houdly
on about 500 metres, and consists of half
second dashes spaced Dby alternate in-
tervals of one and two seconds. Have
other readers naticed this ununsual trans-
mission

BROADCAST GCHANGES IN ITALY.

A Commission for the control of the
Italian broadeasting services has heen set
up in Rome Ly Royal Decree, uccording
to information received by the Depart
ment of Overseas Trade. The Commission
will examine and report on all aspeets of
broadeasting. both technical and artistic
It will be interesting to see whether
Signor Mussolini intends to take a per
sonal intevest in the Dbroadeasting ad
ministration.

DE FOREST OSCILLATION PATENT
UPHELD.

The U.N. Distriet Court of Delawar
has awarded priovity of invention for ol
taining snstained oscillations, in connec
tion with a threc-electrode vienum fuhe.

NARCII oth, 1027

to Lee De Forest, suys a message from
our Washington correspondent. The case
involved alleged interferences bhetween the
Alexander Meissner, Lee De Forest, Laug-
muir and Armstrong patents and their
assignees. It was taken up by the United
States Government and Meissner against
the De Forest Radio Telephone and Tele
graph Co. and others in a suit of equity,
tollowing an award of priority to De
Forest in 1924 by the District of Columbix
Court of Appeals. The date of the De
Forest patent as awarded by the Putent
Office was August, 1912, whereas the
Langmuir, JMeissner and _Armstrong
patents were as of 1913.

ALTERNATIVE BROADCAST
PROGRAMNMIES,

Tw the House of Commons last week
Lient.-Comdr. Kenworthy usked the Post-
master-General whether the British Broad-
casting Corporativn had decided on s
policy with regard to the huilding of higl
power stations in order to provide alterna-
tive programmes all over the country. Sir
W. Mitchell-'Thomson replied that the
present  position was that the British
Broadeasting Corporation were arranging
to carry out certain experiments. and
when those were concluded they might be
in a position to snbmit proposals,

RADIO-TELEPHONY EXPERIMENT AT CROYDON.

A N experiment is at present being
tried out at the London 7Ter-
minat  Aerodrome, Croydon, by

whichh  the Air Superintendent of

bperial  Mirways is enabled to listen
to the radio-telephone conversations taking

A

plice  hetween the Crovdon wireless
station  and aircealt operating on  the
air routes,

Hitnerte information of the avrival

md departures of aireraft, and of their
rrogress along the rvoutes. has heen ob-
tained by the Aiv Superintendent. as a
matter of common rountine, from the Con
frol Tower at Croydon, where all mes:.
sages to and from airevaft and otlier air
ports ave dealt with. Though this service
was a reliablo one and gave the operating
companies the information they required
concerning their particular machines, it
was thought that quicker notice would
he received of incidents, and voutine re
ports would take less time te veach the
company, if a loud-speaker were connected
by a divect line to the Croydon receiver
and transmitter circuits, so that every-
thing received hy that station and trans-
mitted hy it would he leard in the office
where the loud-speaker was situated. .As
the Aiv Superintendent was the official
most concerned, the lond-speaker was
duly installed in his office.

This wrvangement means, of conrse,
that either he or someone ryepresenting
him must always be in the olfice to uote
what 3= said. an aveangement which is
obviously not so geod as a writlen inessage
in black and white which can be filed fo
reference and produced as evidence subs
quently in casa of dispute. The photo
arapli shows the Air  Superinienderg
(Major G Beackley, D.S.O.), of Timperia!

Airways, at his desk with the loud-speaker
belhind him-—and rather uncomfortahly
close!

If this experimient is unsuccessful, as
there is rather a probability that it will
he, compared to the normal methad, it

dite cowrse. T thie
mtevesting test and
may show the way te & more suitable
means of rapidly disseminating adviee
and reports of aireraft movements 1o the
virious offices coneerned.

will be vemoved in
meanwhile it is an

A

AN INNOVATION AT CROYDON
with 1he toud-speaker

Major G. Dirackley, D.S. 0., of Imperial Airways,
which lias been installed in his office to enable him to foltow

the movements of atrcraft en route.
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A Complete Loud=speaker Receiving Installation for

rif YHLE purchaser of the G.R.C.15 receiver ddoes not
i[ have to enter into technicalities regarding the

choice of valves, batteries, and other accessories,
as is often the case with other reccivers. for a complete
sct of accessories 1s sent out with each sct. However in-
teresting 1t may be ro the wircless onthusiast fo weigh
the pros and cons of two- and six-volt valves, ot H.T.
and grid-blas valves, there must always be a very large
section of the public for whomn these things have no
appeal, and who merely wish to have °° the wireless ™’
installed in their hemes with the least possible expense
and trouble.

Accessories and Fquipment.

The General Rardio Co., 1., bave been quick to
appreciate the commercial possibilities of o complete re-
ceiving equipment at o reasonable figure that can be in-
stalled by the handvian of averaze abilitv.  \ssuming
that conditions arc favourable for the erection of a suit-
able aerial, there is no reason why broadeasting should
not be received within a foew hours of taking delivery of
this set. The instructions for erection and operation are
hoth lucid and complete, and every possible requirement
has heen anticipated.  In addition to the usual valves,
batteries and lowl-speaker, there are a pair of headphones
complete with jack for tuning purposes and long-distance
work, and a complete acrinl and carth equipment, which
includes wire and insulators, serews for living the acrial
and earth terminal hoards, and insulated staples for lav-
ing the earth wire.

‘The price of the complete outfit s £ 12, an extremely
reasenable figure made possible, no doubt, by simplified
construction in the recciver itsclf.  The photograph of the
interiur ol the receiver clearly shows the simplicity of the
layout. The front pancl and baseboard is cut in one
piece {rom sheet metal, Lent at right angles. and hinged
in the cabinet to facilitate the removal of valves and ad-
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justinent of the acrial coil tapping.  The metal panel and
haschoard s at earth potential, and serves as the connce-
tion between — I..'I. and earth. It therefore acts as an
effective capacity sereen, which will be at once appre-
ciated when making fine adjustments of the reaction and
vernicr tuning controls. A further consequence of tlds
methacl af construction is the simplilication of the eahinet,
as there is no necessity for a hinged top or hack.

Features of the Circuit.

Ihe frst valve of the receiver i1s employed as a de-
tector with  reaction, the second valve being a low-
frequency amplifier with transformer coupling to the first
alve.  The aerial tuning coil consists of a single layer
of enamelled wire on a cylindrical Paxclin former. This
coil is tapped at three points, leads being brought out to
three sockets at the edge ol the former marked ‘“ Shorst
Waves,”” ““ Medium Waves,” and ‘‘ Long Waves.”? A
flexible Teaul with wander plug inserted into the appro-
priate socket gives the wavelength band required, the total
range of wavelengths covererl by the receiver being 250
to 2,400 metres on an average aerial.  This range is
coveredd with the assistance ol a fixed series acrial con-
denser provided with two terminals ““ A" and “C7’
[or the aerial, so that it mav be excluded [rom the cir-
cuit when required.  In passing, it might be mentioned
that the acrinl amd earth leacds enter through two holes
in the left-and side of the cabinet, and cross over the
tuning coil when the panel is pulled forward, and carc
must be gaken that the aerial lead Jdoes not foul any
part of the interior of the set after changing {rom the
©C 7 to the © N terminal, or vice 7ersa. The acrial
tuning condenser is of the well-known General Radio type,
which is eonipletely enclosedd in the dial itself.  The full
range of the condenser is ohtained by two revolutions of
the dial, which is rather stiff in action by comparison
with other {vpes. This, however, is not a serious rlis-
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Broadcast Receivers—
advantage as one soon becomes accustomed to the ¢ feel 7’
ot the movement.

The reaction coil is weund on a cylindrical Paxolin
former of small diameter, and is mounted on a spindle to
rotate inside the aerial coil. The coil is attached with
its axis at an angle of 43° to the spindle. As will be
seen in the photograph of the interior of the set, the acrial
coil is also sct at 43° to the axis of the spindle.
By these means a go” variation of coupling is obtained
by rotating the reacticn control through 180° It will
be at once apparent that this is equivalent to fitting a
slow-motion dial with o 2 : 1 ratio. The reaction control
knob is on the left-hand side of the front panel, and is
malched on the right-hand side by a vernier condenser
2ontrol for fine tuning.

Valves and Batteries.

The valves are mounted in spring valve holders of in-
genious construction. The permissible lateral movement
at the valves is rather excessive, but no trouble should

WARCH oth, 1027

the negative terminal, and the lead usually regarded as
— H.T. is inserted at a point higher up the battery,
depending on the grid bias required for the last valve.
The two remaining plugs are inserted at about + 50 and
-+ 100 volts for the detector and I..F. valves respectively.

Output Plug and Jack.

The telephone and loud-speaker connections are made
through the medium of a plug and jack situated on the
front panel below the tuning condenser. A separate pair
of contacts is incorporated in this jack for switching on
the filament current to the valves when the loud-speaker
plug is inserted.  The construction of the plugs calls for
special comment. as it is a very simple matter to connect
or disconnect the loud-speaker leads.  Instead of the usual
interior terminals with set screws for clamping the tag
connections at the end of the loud-speaker leads, two
spring contacts are provided,
and it is only necessaryv to
push in the tags to obtain a
lirm electrical contact. Thus

The equipmen of the G.R.C.t5 receiver is unusually complete and inciudes all necessary accessories.
julg & I A

be cncountered on this score ander normal conditions. o
attempt should be made, however, to transport the sct
from place to place with the valves (v site. Both valves
are of the L.F. type (Six Sixty, S 5.2A, L.1) each
taking o.1 amp. at 2 volts,

Battery connections are made through o multi-cored
cable, o feature which has many advantages over the
more usual terminal board. Two of the leads are futied
with spade connectors for the terminuls of the 1.1, accu-
mulator, which is of the DVILG. tvpe (2o amp.-hour).
The remaining four leads are provided with wander plugs
For attachment to the 10c-volt dev cell battery, which not
only provides anode current tor the valves, but also grid
bias for the L.F. amplifier. For this purpose the nega-
tive end of the battery is provided with 1k-volt tappings.
The negative grid bias lead 15 inserted permanently in

the single lack provided serves Loth for the 'phones and
loud-speaker Loth of which are provided with leads
Terminating in tag connectors.

Performance.

Tested at a distance of approximately four miles fromn
1.0 and sixty-five miles from Daventry, ample loud-
speaker volume was obtained from hoth stations, and on
the tformer starion the reaction control had to be reduced
to zero and the set slightly detuned to prevent over-
loarling the last valve.  Several Continental stations
were also received on the 3o0- to soo-metre wave-
band with the aid ot critical rveaction, but the some-
what uneven distribution of capacity over the condenser
scale Increases funing difficelties when searching  for
distant stations.

The loud-speaker volume 1s excellent for two valves,
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but the quality was charac-
terised in the particular speci-
men under test by a peculiar
metallic ring  which could
not be eliminated by any
adjustment of the dia-
phragm or of the controls
in  the receiver. How-
ever, it is difficult to

be hypereritical in view
of the extremely reason-
able price of the whole

outfit. and the performance
ot the set as a whole is
sure to give satisfaction
in the market for which it
is intended.

A three-valve sct known as
the G.R.C. Type 17, incor-
porating a further stage of
L..1°. amplification, is avail-
able for use at considerable
distances from the nearest
hroadcast station or wher
greater volume is required.
The price of this set com
plete with equipment is 47153,
and loth this and the two
valve set may be purchased
on the instalment plan.
The address of the manu
facturers s General Radio
Co.. T4d.. Radio House.
233. Regent St., London, W.1.

A Siriking Collection.

Friday, February 18th, was ¢ Experi-
mental Night > for the Bristol and Dis-
trict Radio Society. There was a large
attendance of members and visilers in
the Physics Lecture Theatre at Bristol
TUniversily and alse a large array of re-
ceivers built by members, including two
super-hets, an_ “ Everymaw’s Four,” a
three-valve © Hartlev,” a two-valve short
wave. and a crystal-valve receiver, to-
gether with several wavemeters, a ** Oue-
meter ”’ and a quartz erystal.

The chairman made the interesting
announcement that the society would hold
a special meeting with a display of wire-
less {iling at the Central Hall, Old Market
Street, Bristol. on March 16th, the pro-
ceeds to be divided between the Lord
Mayor's Wireless for Hospitals I'und and
the Sets for the Sick Fund. It is hoped
that every member and at least ~two
“thousand of the radio public of Buristol
will he able to attend.

Hon. secretary : Mr. 8. J. Hurley, 46,
Cotswold Road, Bedminster, Bristol.

[eReReRe)

Across Europe with a Wireless Car.

A most interesting lecture, entitled
“ My Experiences in Kurope with a Wire
less Net, a Dictaphone and a Motor Car,”
was given by Capt. C. Plugge, B.Sc.,
at the lust meeting of the Golders Green
and IHHendon Radio Society,
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Aun inferior view of the receiver with the hinged front panel! puiled forward.
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Simplicity and

sturdiness are outstanding features of the design.

THE CLUBS.

The lecture was preceded by an in-
speciion of the lecturer’s car, which was
equipped with a complete wireless instal-
lation and an artistically concealed loud-
speaker. On test it was found that no
interference was caused by the car's
elecirical equipment, although there was
a cansiderable amount of fading when
the car was travelling.

Describing his journcy across Eunvope,
Cupt. Plugge referred to the great
advazice made by Germany in the direc-
tion of wireless, and he sounded a warn-
ing rhat this country would have to look
to its laurels. The lecturer was especially
interesting in his account of his trip
nearly to the boundaries of Turkey and
the retnrn journey through Italy and
Frauce. The lecture wus admirably illus-
trated with lantern slides.

Hon. secretary: Li.-Col. H. A. Scar-
Tett, 357a, Finchley Hoad, N.W.3.

0000

Testing Well-known Sets.

At the last meeting of the Sheffield and
District Wireless Society a description

WWWW. americanradiohistorv:-com

and demonstration of two well-knowu
and  widely advertised receiving sels
were given by Mr. (. Bagshaw, the
designer, who is also responsible for
their mannfacture.

The fiest set wos a straightforward
two-valve (Det and L.F.) wlich gave
rematkably good quality and suflficient
volume to work a medium-sized loud:
speaker on the local relay statiom

The second set was a four-valve
(2 H.E. Det and 1 L.T.} with neatralised
tuned mnode coupling for the H.I. valves
aud traunsformer coupling for the L.I.
the design being adapted from a circuit
given in Zhe Wirelcss Warld by Mr. W,
James.

Houn. Secretary : My, T. A \WW. Blower,
129, Ringinglow Road, Sheffield.

0000

Experiences with D.C. Supply

“ Your Juice from the D.C. Mains’
was the attractive title of a lecture given
by the hon. secretary, Mr. E. €. Wilson.
at the meeting of the Southport and Dis-
trict Radio Society on February 2lst.
Mr.  Wilson cavefully explained the
method he employs for reducing the voll
age of the mains by means of lamps of
siitable wattage in conjunction with «
potentiometer and suitable smoothing cir
cuits. The speaker pointed out that
while the reduction in voltage was easily
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accomplished, the removal of conmimutator
vipple and mechanical noises required
some patience and ingenuity. D.C. mains
‘climinators, Mr. Wilson pointed out,
would be rather erratic in operation, and
he cited a case where two eliminators of
identical design were in use in houses
eight doors apart giving widely different
results, one having practically no ripple
and the other giving more ripple than
music !

Ilon. seeretary: Mr. E. €. Wilson,
Lingmell,” Kirklees Road, Rivkdale,
Lancs.

o000
Demonstration of Wireless Control.

Under the auspices of the Crovdun
Wireless and Physical Society Major Ray-
mond Phillips will give a lecture und
denonstration this evening (Wednesday)
entitled  ‘“ Wireless Control and its
Future.” The meeting will he held at
8 o'clock (doors open 7.30) in the North
Fud Hall, Croydon, and the chair will
be taken by the AMavor of Croydon.
Reserved seats are 5x. and 2s. 6d. (plus
tix) ; nureserved seats ave 1s. (plus tax) ;
and haleony 6d.  Tickets can be obtained
from the hon. secretary, Mr. H. T. P.
GGee, 51-52. (luncery Lane, W.C.2, or
from Kinnaivds. Novth Tind, Croydou,
and other agencies.

00

Evening with a Short-wave Set.

A profitable evening was spent on Mon-
day, February 21st, by wmembers ot the
Croydon Wireless and Physical Society
when experiments were conducted with a
two-valve short-wave receiver brought by
« member. Morse signals from Americi
and other short-wave stutions were tuned
. and an opportunity was thus afforded
to beginuers of testing their knowledge
gained at the fortnightlv Morse instrue-
tion elass.  I'hiz practical  experience
proved  very  welcome, wnd  beginners
Jéarnt mnch regarding the hnternational
call-signs and abbreviations used by the
various trausmitters,

The socicty’s syllabus will be sent on

application to the hon. secretary, Mr.
H. T. P. Gee, 51-52, Chancery Lane,
W.C.2, Visitors are cordially welenmed

at any of the meetings, which are held
every Monday at 8 pun. at 1284, George
Street. Crovdon.

000

The Story of Short-wave Work,

_The growing uamber of members of
the Bristol and District Radio Socicty
who are attracted by the subject of short-
wave wireless were viven niuch vabuable
information on Friday, February 25th,
when Mr. W. A Andrews, BiSc., cave
an - address of absorbing intevest. Ay
Andrews provided a historical réswmd of
short-wave commnnication, pointing out
that the earliest wireless work was done
oh very sovt wavelengths. He told how
amatenr stations, first allotted a wave
Jength of 1,000 metres, were forced to
reduce their wavelengths as the needs
of other services increased, and how
amateurs had made the most of their
opportunities on the lower wave bunds.
He considered, however, that amateur

An active amateur station in Japan. The

transmitter of J KZB owned by the Tokyvo
Klectric Co., Ltd,, Kawasaki, near Yoko-
hama and operated by Mr. Y. Imaoka

transiitters, althongh they had made
great strides in technique, bad not made
any great discoveries in the [undamental
principles of radio. The speaker gave
some usetul hints towards obtaining effi.
clency on the short wave lengths, provid-
g detailed particulars of a number of
satisfactory etrenits, and emphasising the
need for care in the choice and placing
of coils and vairiable condensers.
Mr. L. E. Rogets won the society’s
weekly hallot, the prize beme a set of
FORTHCOMING EVENTS.
WEDNESDAY, MARCH 9th.
Musrcdl Wil and Districe Radin Socicty.
A 8 . At Tollington  School,
Tetherdown, N.10. Sale wnd Eechange
Frewiny,
Croudon Wircless und Physical
b8 pan. At North

dun, Lecture and
" Wiveless Cowtrol und

Soeiedy—
Euwd Hall, Croy-
Demonstrotion :
its Futuie.

Lottenham  Wircless Society.—t1 8 YR
AL the Institute. 10, Bruce Grove, Tot-
teahim.  Lanteérn Lecture: ** Reminise
cences of the Secicly's A¢livities,” by
Mro . E. R, Nenle.

Lidinburah  and District Radio Sociely.— :
Ua the RSS.A. Hally  Erhibition of :

pparatus.

THU .SDAY, MARCH 10th.
Ntretiord and District Radio Socicty.—.t
thee Café Imperial, Stretford. A Tall
on Valves, followed by o demonstration
of the " Straight Eight”™ by the Mar-
coniphone Co., Ltd.

FRIDAY, MARCH 1tith.
Levds  Radi Nociety.— Lt B pom. 14
Callinson's  Ceje, Wellington  Street.
Lecture: * Loud-sprakers aad "Phones,”
hy Mr. I M. Washington.
Shegicld und District Wireless Society,—At

the Dept. of Applied Seicnee, St. Gloorue's
Siuare.  The Month’s Wircless News.
MONDAY, MARCH 14th.

Sowthport and District Radio Socicty.—A1
8 pon 14 20, Scarisbricl; Sticet. Lo
P v Simple  Superbeterodyns  Re-
ceivers,” by Mr. ] Cartmel,

Northemypton and District Amateur Rodio
Nocicty— At 8 pm. At the Cosmo Cajr.
The Drapery. Lecture: ™ Loud-speakers,”
hy Mr, H. B. Core.

Croudon Wireless and Physical Socictu,

At 8 p.m At 128a, (feorye Strect, Crou-
don. Lectvre: " Modulation,” by Mr.
J. H. . Whitchouse, of the B..C.
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short wave coils kindly presented hy
Messrs. Igranic Electric Co., Ltd.
[eleRelNe)

The K.L.1. Valve,

A sample of the new K. L.1 valve was
shown by Mr. Harwood, of the Marconi
phone Co., Ltd., at the Febrnary meet-
ing of the Kensington Radio Society.
Mr, Harwood explained the unique design
of the new valve and expounded its work-
ing prineciples. ‘

An interesting talk was given on the
Mareoniphone “* Straight-8 7 receiver,
and the lecturer tuned in a number of
stations with a volume and quality which
lett nothing to be desired.

Hou. secretay : Mr. G. T. Heyes, 20
Upper  Phillimore  Place, Kensineton,
\W.8.

A New Loud-speaker,

Mr. Darvel, a meber of the Ilford and
District Radiv Sociely, demonstrated g
new Joud-speaker ut the meeting on
Wednesday, Februavy 23rd.  The flave of
tlie horn was 14in. in diameter, and My,
Dirvel explained that the curve had beon
worked out logarithmically ; the instru-
menit had been practically tested to ob-
tain the best results.  Working on two
different sets the loud-speaker delivered
good volume and quality, and showed
reasonable sensitivity.  Another meber
Mr. Haddock, demonstrated a calibrared
buzzer wave-meter and showed the euse
with which fine tuning can be accom-
plished by meuns of such an instrument.

Acting secretary, Mr. H., H. Carr. 39,
Lynford Gurdens, Goodmayes, Fssex.

(e JelloNo]

Experiments in Selectivity,

Considerable intevest was uaroused at
the last meeting of the Tottenham Wire-
less Society when Mr. H. . T. Winter
(G2YK) lectured on ¢ Selectivity from a
New Angle.”

Before we cun experiment on selec-
tivity, the lecturer said, we must consider
actnally  what we mean by the tern.
Some scts were described as * very selec-
tive,” aud yel their owners were content
to hear one station, while a ‘“ back
ground ’ was provided by another. In
the experiments which Mv, Winter had

eomducted he had demanded o dead
silent  ‘“ background 7 all  the tine.
Three factors had to be econsidered.
First, there was the distance of the

transmitter ; secondly, the power of the
transmitter; thirdly, the frequency dif-
ference of the stations to be selected.

Describing his experiments, M. Winter
said that with an average receiver tuning
to 460 metres was necessary at six iniles
from 2LO before that station conld he
eutively ent out.  When the receiver was
removed to a distance of 16 wmiles the
London transmission could he eliminatod
by taning to 440 metres. At a distance
of 30 miles the separation of Bourne-
urouth and London was easy.  Uuder
normal conditions the strength of a signal
varied as the square of the distance rrom
the transmitter.

The assistant secretavy, Mr. J \\.
Wroth. of 5, Henningham Road, Totten-
ham, has been granted a {runsmitting
licence with the call sian of 2WT,
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Are the Dominions Interested ?

Lasl week there was another flattering
of wings over the suggestion that the
B.B.C. would soon experiment i hroud
casting  on  short  wavelengths to  the
Dominions. Theve is nothing new in the
idea; indeed, it has been toyed with fou
more than a vear, Jut we can lake it as
certain that nothing will be done in this
direction until the allernative progriommne
scheme has been brought to maturity.

Chavity bezins at home ”” is an excel
lent adage which the B.B.C'. is wisely
keeping in mind. - Moveover, it has vet
to be shown that the Dominions ave
thivsting to hear the B.B.C. programmes :
what doesn’'t please Tooting may not
please "Lovonto.

The Short Wave

Plieve is, however, a possibility that
if and when the regional scheme hecomes
4 fact Dominion  broadeasting experi
ments may be conducted from Daventry
Junior.  Whether these transmissions
will he on reallv short waves is vpen to
doubl. 1 hear faiunt yumowrs that cer-
tuin of the. engineers are losing their firss
fiue frenzy of admivation for the shore
wiave.

000C

A Call from Los Angeles.

Captain West, of the B.1.C.. lad »
weury wait two Saturdays ngo when ho
was U standing by 7 dw Post. Qttice
trusadlintic  telephony  call  frma Laos
Angeles.  The cdl was expecled al 2.50
and came through at 6. The speaker was
\[r. Farl Anthony, in charge of the Los
Angeles broadeasting station KFIL, and he
pui forward an interesting suggestion. His
ides was to transmit a programme fram
Los Angeles for the benefit of British his
teners. using WGY, Schenectady, cou-
neeted to KET by land line, as a half-way
hovse.

co
Listen tor KFIL.

Hovw many readers remember that a
reluv from Los Angeles in the niminer sug-
cested wus actually carried our two vears
aco’  ‘Fhe trick was done i Mareli, 1925,
the relay Jusiing about 10 minutes, hut the
results were very poor. 1 nnderstand
from Captain West that an cfiort to fall
in with Mr. Anthony’s proposal may b
made before the end of this month. 1t
1= possible that Los Augeles will affer a
special attraction in the shape of a talk
by Diuglas Fairbanks
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Bv Quar Special Correspondent.

Programmes for the Dominions.

—A Talk with Los Angeles.—

The Boat Race. — B.B.C. at
Olympia.—Oscillation.

A 7,000-mile Talk.

By the way, Captain West found the
quality of telephony frum Les Angeles
rather  poor. though perhaps  this s
hardly to he wondered ar ju view of the
fact that the distance covered was over
7.000 miles’ Haly of this distance was
spanned by land Hine. There was a com

dete ahsence of fudine and afmospheries
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ALL QUARTERS.

A Boat Race Doubt.
Ti appears that we are (o enjoy the

thrills - of the Grand National and the
University Boat Race without stirving
from  our  armchairs, Despite  the

threafened difficulties connected with the
broadeasting of the former event, T hear
that the B.B.C. enginecrs are more con
fident of success with the steeplechase
than with the hoat vace.  Stationary
microphones and duplicate apparatus can
he provided at Aintree: not so on the
Thames.  The  Taunch following  the
crews will he equipped with a short-wave
iransmitter, but lack of space will pre
clude dnplication. It is on this score
that the engineers are nervous, for dueing
the past venr or two the duplication o1

OB wear has heen an invarishl
rule.
[¢]
Keston in Waiting.
The trausmission  from  the pursuing

lannch will probably be picked up by «
receiver on the viver bank and relayed hy

land line to 2L0. Bui if trouble is ex
perienced through oscillation.  jumminz.
o other  canses, Reston may take o
hiandd

A CONTROI, ROOM IN MINIATURE.

Listeners’ Hall, at the Daily Mail Ideal Home Exhibition, Olympia.

can be seen in the background with two contro! {abtes on each side.

receivers for London and Daventry are shown in the left~hand corner.

rector occupies the centre, while on the left will be seen the switchboard controiting
the central battery

www . americanradiohistorv. com

built model on view in the
The ¢ S.B.”" hoard
The two check

The line cor~
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In the * Listeners’ Hall,”” Olympia.

Entering the © Listeners’ Hall 7 ut the
Ideal Home Exhibition last week. 1 was
struck by a certam “gliss-case 7 atmo-
sphere suggestive of that subtle something
whieh  changes  an  exhibition ito  a
museum.  The signed photographs  of
hroadeasting celebrities gave one the faint
mypression of departed glories.

But the fancy passed when the orchestra
struck up. b osay “orchestra” advisedly
for the repraduction of Daventry's morn
g programme, using Receiver © ()7 was
almast aneannily vealistic.  This receiver
15 admittedly the hest of the three fypical
sefs, “ A B and “C.7 which the
B.B.C. are demonstratmyg in order to
prove what con le done. ~ Cirenits of all
three receivers are shown on the wails, so
httle exense is left for asking awkward
questions.  which, incidentally, arve not
enconvaged !

0000
Overheard at Olympia.

Lilderly lady in the “ Listeners” Hall ™ .
“Please T want to sex the man talking
into the mieroscope.”

GoCco
*“Rain, Rain, go to Spain.”

The great barvier constituted by the
Pyrenees makes for very great differ:
ences hetween the climates of France and
Spain, and  for  this  veason  Spanish
listeners  dervive little benefit from the

Irench hroadeast weather foreensts.

CHIEF SCOUT BROADCASTS.
This photograph, taken two nonths ago,
shows Sir Robert Baden-Powell
addressing a gathering of scouts and
puides at Cape Town, South Africa. The
upper microphone, a Marconi Magnclo-
phone, conveved the speech to the locat
broadeasting  station.  Beneath it is a
micraphone operating the NMarcaniphone
public-address amplifier.

Wireless
Wil

An iuteresting  step  towards  inde
pendeiice in this divection has heen made
by Radio  Barcelona.  which has in
ancurated a0 new  service of  weather
repurts in conjunction with the Spanish
observatory al Tibidabo. A special land
line Das heen installed  hetween the
station  and  the observatory, so that
listeners in the north of Spain will be
able fo rely on accurate weather fore.
casts at least twice a dav.

0000
For Esperantists.

For the henefit of KEspevantisis I am
asked by the British Esperanto Associa-
tinn 1o spread the good news that we niay
expect an  Esperauto programme  from

‘Cleveland. Ohio, in' the early moming of

Monday next, Maveh 14th.

The station is WHEK. working on 272.3
wetres, and the transmission, cousisting
of American music and short Esperanto
talks, will take place hetween 5 and 7
. (GMLT.).

Reports of reception will be welcomed
by the station oflivials at Civnegie Iall,
Cleveland, Olin, U.S.A.

[e e TNe)

8ir Oliver Lodge's Programme Postponed.
“ My Programme,” by Captain Harvy
Grabam, orviginally fixed for March 21st,
is now changed to Maveh 11th: and Si
Oliver Lodece’s proposed prograimme for
the latter date has hgen posiponed to a
date when the great scientist can find
move leisure than he has at present.
0ooco

Beau Nash to Broadcast.

The history of Bath is linked up with
the story of Bean Nush. TIn a concert
from the Pump Room of this famous old
watering place, which will be relaved (o
the Cardiff station on Mareh 24th, Beau
Nash will talk to his couteinporaries.
The story of the spring will be given,
the chimes of the abbey will he broudeast,
and the Mayoress of Bath, that well-
known  novelist, Madam Sarah  Guand
will give a good night message.

0000
New Oscillation Pamphlet.

With the view of overcoming the oseil-
lation nuisances the B B.C. is prepaving
o further pamphlet on the subject, show.
g how histeners mav avoid the irouble.
The number of complaints ot nscillation
now received at Savoy Till is over 400 «
week.

0000
When Noise Annoys.

One or two outside broadcasis have
come i for criticism lately owing to the
presence of exirancous noises. The ques-
tion of extraneous noises can be viewed
trom more than one angle,

In the case of 2 running commentary
on a football match the incidental sounds
produced by a seething crowd undoubtedly
help the listener to feel that he is shar-
ing in the spectators’ joy; but when an
orchestra is  being broadeast from an
liotel the sounds of the clashing of knives
and forks are too poignant Tor words,
purticulwly when the hsteuer is hungry.

Fortunately the actual noise produced
hy plate and cutlery is generally absent
from  hotel  transmissions, hut  the

wavw. americanradiohistorvy com
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; FUTURE FEATURES.

> Sunday, March 13th.

. Loxpov. — Military  Band
Zramnme.

BrrarrNcHan. —Syniphony  Concert.
Monday, March 14th,
Canprrr.—“ Some  Summer Eve,”

a Caumco by Gordon McCornel.

MavcresTER.—Romantic Music and
Folk Songs.

Grascow.—Popular Russian
sramme.

ABERDEEN. — “ By Virue of a
Browdeast.”” play by Frank H.
Shaw.

Tuesday, March 15th,

Davexyry.—The  Compositions  of
Bela Barvtok.

Maxecpesrer.—Vaudeville.

Beurasr.—Songs  and  Dances  of
the ’Nineties.

Wednesday, March 16th.
Loxpon.—TIvish Concert.
Breaivcaay.—Irish Concert.
ABERDEEN. —8cotiish Concert,
Beirssr.—Irish Frocramme.

Thursday, March 17th.
Loxpox.—B.B.(". National Concert

relayed  from  Rayal Albert

Hall.

Friday, March I8th.

Loxpon.—Compositions by
strong Gibbs.

:  BourNEMOUTH.—An Amevican Pro-

' . mramme.

Campirr.—* Seconds Out.” o Pro-
gramme with a  Punch, ar-
ranged by Jimmy Wilde.

MaxcuesPER, — * Making
Name,” u comedy.

Griscow.—Rimsky Korsakov A
versary Programme.

Saturday, March 19th.
Loxmox.—“ The Arcadians.”
Birstixcran. — Popular Celebrity

Coneert relayed from Central
Hall

Pro-

Pro-

Al

His

ponging 7 and other disturbances whicl
have erept into recent broadeasts of this
tvpe come from wvo other sowrce. The
problem is o complex one. Hotel guests
cat hinedly be asked to “down forks.’’

S00O0
Big Business in Hungary.

Aiter  sixteen  wmonths  of
working  the  Budapest broadeasting
station is installing o new 3-kilowult
transmitter built by the Telefunken Com.
pany.  Many improvemeuts have been
made  in ‘the aerial system, and it iy
hoped that Budapest will” now make
itself heard over a much wider arvea than
hitherto.

But the new station will he a nere
infang heside the hypothetieal 60-kilowat
station which the authoritics appear to
be plamning, according to information
received from a Hungarvian corvespondent
Estimates for such o station have beeu
suinnitted hy four well-known firms, viz .
the MNaveoni Company, the Telefniken
Company,  Standard — Telephones  and
Cables, and La Campagnie de T.S.F.
Frang¢aise, and the decision of the Hun-
satan Broadeasting  Company  is now
heing awaited with interest.

successtul
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A TOUR ROUND SAVOY HILL.

Part V.—The

Control

Room:.

By A. C. SHAW.

N the last article of this series the contributor aptly
described the London station control room as the
nerve centre of British broadcasting. A morc fitting

term could hardly be applied, for it is from this room
that the various programmes from the London studios are
controlled and linked up with the B.B.C. stations
throughout the country.  How is it all donc?  What
apparatus cxists to allow of the smooth and rapid changes
in programmes that takc place several times during an
evening’s transmission?  Why is it that when these
changes arc taking place there is hardly a pause between
the various items, or noisc of any kind that onc usually
associates with the changing of electrical or mechanical
apparatus?  Everything is really very simple, and it is
cssential that this should le the case, for thie whole suc-
cess of smooth running depends chicfly on the apparatus
used being comprehensive but simple to operate.

Battery System.

Iig. 18 shows the layout of the various units in the
control room, and it will be noticed that there is a central
hattery room adjacent equipped with two banks of 6-volt,
720 A H. batteries fur filament lighting, the total pos-
sible number of valves operated off this battery being 120,
each valve taking 0.835 amp. There is also a battery for
H.T., consisting of two banks of 3oo-volt, 22 A.H.
cells, the large capacity being used- because of the low
internal resistance, this being necessary to avoid cross
talk Letween amplifiers.  This battery is the source of
plate voltage for all valves in the control roum. In addi-
tion, there atc two banks of 24 volts utilised for grid
negative on all ““ B?’ amplilier units and a single 24-volt
battery used in conncction with relays and ‘‘engage’
lamps. Connection is made to the main switchboard from
the I..'I'. batteries by means of }in. copper rod with suit-
able fuses fitted close to the battery. The H.U. is wired
with lin. copper rod, the grid negative battery being con-
nected direct to the amplificrs through a small separate
switchboard by means of lead-covered wire.  The I.7T.
is charced from a motor generator, and the H.T. dircct
from the wnains, the grid negative and relay batteries
Leing charged from another small motor generator.  The
main switchboard is fitted in the control room proper,
connections being made to the various units throughout
the control room by means ol overhead copper rod, the
bare rod terminating at a suitable height and being con-
tinued in flexible cahle, wzia a plug and socket, to the
unit concernerl.

The batterv supply of any unit can be controlled cither
from the unit itself or from the main switchboard.

Amplifying Unit.
Fig. 1¢ shows a completc amplifying unit consisting

of an input board, ‘“ B’ amplifier, output board, and
miscellancous amplifier.  This latter amplifier need not
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be seriously considered, as it is not for use in connec-
tion with transmission. The lines from the outputs of
the A7 amplifiers, referre] to in the last article
(Part 1V), Tun direct to the main control room w/a a
central distribution panel, and from this panel radiate to
four amplifying units, all incoming or outgoing lines on
these units being in parallel.

In the case of the input and output boards connection
is made in a manner similar to that used in the Post
Office, jacks being used for this purpose. On the input
board terminate studio lines, outside broadcast lines,

210 'S.B. LINE RELAY | FUSE
5XX AMPLIFIERS BOARD| PANEL
RECR
" Bll N '\Bu
AMP2 AMPR
e S.B. SWITCHBOARD e
GORRECTOR
GIRCUITS =
'GORREGTOR GIRCUIT
B SWITCHBOARD B
AMPSE AMPR
UNIT UNIT

H.T. AND L.T. TIME SIGNAL
AY( SWITCHBOARD /4\ APPARATUS
HECE s L EEER
| IR
2 BANKS
300 6V.720 AH. 24 V.
v, FILAMENT %Fé'g
H.T. HEATING o
BANKS
CENTRAL v
BATTERY ROOM RELAY
BAT,
300 V.HT. HARGING MACHINE]

Fig. 18.—Layout of control room at Savoy Hill.

Greenwich and Big Ben lines. 1t can readily be scen.
therefore, that if these lines arc connected to a strip of
jacks on one board, it 1s casy to change from one point to
another in a very shoit time (sec TFig. zo0). Thesc
changes are made by means of a plug and cord con-
nccted divect to the input of a three-stage amplifier.  This
amplifier, which is known as the “ B 7 amplifier, is,
perhaps, the most important of all amplifiers in the broad-
cast chain. The design of suitable input and cutput trans
formers has heen given very considerable attention: in
fact, the whole amplifier has been made as near perfect
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A Tour Round Savoy Hill. -
as possible, and with an adequate factor of safety to
ensure no possibility of distortion when dealing with the
greatest volnme that may be necessary to pass on to the
{ransnutter.

Volume Control.

There are three stages of amplification on this ampli-
fier, separate potentiometer control being provided on the
grids of the first and second valves. Flwe last stage of the
mnphlnct has three paratlel valves to cnsure that there
is no possible chance of overloading. This amplifier is
ased throughout the whole of atransmission, an engineer
being seated at the contral table watching meters fitted on
rhe amplifier 10 show him when the transmitter ix about

MARCH oth, 1927.

are checked several times a day, to avold any possible
chance of a fault developing on the control room modula-
tion meter. The modulation meter itself is wired direct
from the wireless check recciver, so that there is a con-
stant indication of the modulation of the mrrier wave.
When the modulation is extremely heavy or * peaky
there is a tendency for the transmitter to run into grid
current, which would result in distortion. s the control
enginecr is responsible for ensuring that this does not
occur, a grid meter is fitted which is synchronised with
a similar meter fitted at the transmitter. Tt should he
noted that whereas the volume meter gives a constant indi-
cation, the grid meter does not indicate until the trans-
mitter has run nte grid current with consequent Jjstortion.

Connected directly to the output of the “ B 77 ampli-

‘o run into grid current, indicating distortion, and, in  ficr is the output board , and from this board lines radiate
__ B AMPLIFIER OUTPUT BOARD
|' £ D :ONTRD_L POTENTIOMETER.
\ ‘\ RINGING
\ Ivanne | [vaLve 3 VALVES IN RETEASIERE LiNES TO'
CONTROL STSTAGE | 2% STAGE | PARALLEL ENGAGE 3.8. BOARD
ENGAGE LANPS POTENTIOMETER. LAST «TAG& ZL.O RECE | LampPs
\ '8 AMPLIFIEQ 5xX QEC
SUTPU /
TAME SIGNAL ]
TJAIK ™
OB LINES —
Il
TLINE RINGING
INDICATOR S

TIME SIGNALL

S DE CORDS
e GRID NEGATINE | \ CHECK
INPUT VOoLTS \ MODULATION METER
|
BOARD LTVOLTS  SLIDE BACK AMP'@'{;IE’R
N N T \ FeeD meTer  SIRCUIT MISCELLANEOUS
comn GRID CURRENT METER OPERATIONS
— i J
- = 0 MODULATION  NETER
Iig. 19.—Complete amplifying unit.

adition, watehing the volume meter, which tells him o various parts of the control room and also to the
whethier his control of the outpur volunie is correct. He  Oxford Street transmitter. Three lines ure constantly in

sits there, wearing telephones, watching these needles,
hands on the control knobs, turning shnhty this way,
shightly that, unticipating \\hene powblc and ever alert
to the needs of crvstal user as well as the owner of the
finest valve set. It is often necessary for him to control
from a musical score when operas, kymphomv concerts,
etc., are being broadeast.  This engineer’s work is by no
nmeans casy, as it means concentration throughout the
whole of the transmission. It is therefore nec L\\Jl) that
he should be a man of wircless ability and musical know-
ledge, and it is necessary for him to underso several
weeks training hefore I\cmg allowed to rake over control
of any transmission.  In fronr of him he has a modula-
tion meter indicating to him the reading of a similar in-
strument fitted at the transmirter.  These twa instrunients

use to the latter, one being utilised for the actual trans-
missicn, one for ordinary telephone conversation, and one
being kept in reserve should one of the other lines break
down. Should trouble oceur in this respect, it is a marrer
of half a second or so to make a change from one line
to the spare.  T.ines connect direct from the output loard
to the simultaneous switchhoard, so that programmes
being passed through the ourput hoard may he passed
direct to provincial stations.  Tn this manner the trans-
missions of Daventiy are caried out dailv, passing
through a special line wmplifier, about which more will
be said in a later article.

The engineer controlling must !isten to the transmission
by wireless, and to efiect this the London and Davenrry
checking reccivers rerminate on the output board, so rhat

B "2
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the  controlling  enginecr
simply connects up o pair of
phones to the appropriate
jack, and the results he hears
are those that every other
listener should hear.

The complete amplifying
unit has now been descrilied.
There are four such umils,
and the wiring of each is so
arranged  that  should ene
break down or become
faulty in any way an instan-
tancous change can be made
without  affecting frans-
mission.  As all wiring
arranged in parallel circuits
it 13 casy to understand that
similar connections are made

i

on every board, and that
what holds good for one
unit must hold good for
another. Tt is  therefore
possible to take a  trins-
mission from one studio on
two C V7 amphifying units.

This would. of course, nor
be necessary, but it can also
be scen that if 1t 1s necessary
at the conclusion of the programme from the studio tu
tade in an Q.B., this can casily be done using
another “* B’ amplifier, paralleling the outputs in
suitable manner, gradually tading in one item while the
other 1s bemng faded out.

In the last article it was mentioned that an amplifier
exists between the studio and, the muin control room.  Tn

Wireless
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interior of control room at Savoy Hill. This photograph should be studied in conjunction with the
schematic plan in Fig. 18.

the case of an O.B. there is a similar amplilier giving
slightly more magnilication to compensate for line loss.
The conditions in the control room, therctore, are similar
in cvery respeet to that of a transmission being taken from
the studio. You have often heard the announcer say

Goofinight ; goodnight everybody,” and at the samc
fime a danee Land would gradually be faded in, so that

3 . there  was actually  no
break hetween the end of
| | | || the studio pervformance
‘ | v and the beginning of the
STUDIO 1 § 8 oUTPUT AR = '
He—— ~ |1 e 1] [elF| |3 dance  music. At the
- olglEl 12 appropriate tiwe  the
STUDIO 2 8 outeuTn, F|53] |< - E b e DR i
y—— ~ ]2 = 2| |28 = F3 engineer at the place o
TRANSMITTER 32 L\ F:I O 3. 1s given a signal to
sTuDio 3 El s <« il e
Ae—5 [3 3{1 e = | ﬁ,‘)\ put the transmission on
A STUDIO 4 TF’.ANSMITTERU-] % , - to the line.  Lverything
T o zlpe—n || 4] se—=t— b ‘ |§ is connected up in readi
) = _ . !
2 = | AMPLIFIER| sTanDBYU| 2= | ) 11CsS. \n engineer 1s
» SAVOY \ =[] TRANS® = 1 =) . . i
S, (=I5 Bl 2 listening by wireless 10
20 ) I 2L0 i 2 the end of the studio per-
ZZ) CECW I RECEIVER S . i e
e []6 Cr1 = oLO o formance and as the
. &= .
. = 5 X X ————t° 5 . N
% — ; reaiber ) | o ) announcey concludes In
z (=t [17 . 7ﬂ = S e closing-Jown  announce-
1 : .
Iuw i Toss Y = ment he raises  the
LZ| CECIL i BOARD
27 == 1|8 ; 8 - T N s controls of a separate
o <L 7088, K SWITCH - LINE “ B amplifier to such a
é('——”___ﬂg gﬂ . SOAT0 b i level tll.’llf it does not
- : == = = . . . ;
D < |TO FILAMENT ? jnterfere  with  what  as
BuZE {RELAY OF = =t o J o ;
£255 TTimE sioNaL = = = ‘ being said in the studio
CFwg APPARATUS but a  background of
dance music can be heard.
Fig. 20.—Termination 61 {and lines in control room. Ry the time the announcer
B 33
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bas concluded the danee band is at full strength, so that
the transmission is then again normal. A later and more
efficient method of daing this is now being introduced
whereby the whole operation can he carried out on one
amplifying unit

Foolproof Device.

If reference is made to Fig. 20 it will be noticed that
connceted directly to the sleeves of the input and output
hoard jacks are a number of engage lamps. These are
not connected with transmission, but arec a method of
making connections on amplifying units foolproof. As
soon as the input plug and cord of a ©“ B ”” amplifier are
connected to any studio line a battery connected to the
sleeve of the plug itself passes a current through a lamp
connected to the sleeve of the jack, thus giving visible

N

©
; 200 5XX
6: REGEIVER o & RECEIVER o
© MoDY AMPE O 6 MGDY AMPE O
© PHg?qlésngo (6 PHSSESUENIT o
é PHCOHNEECTJNITO é PHS:ECSNIT o
© ne1Ls.Ampo 6 NO2L.S. AMPEO
O nes L.S AMP2O é NQ4 LS. AMP8O

Fig. 21 - Receiver unit for 2LO and 5XX.

mmdication that this particular line js engaged. The other
nput boards being in parallel with the one being used
are also affected, so that the four lamps give warning that
that particular line is in use. This method of indicating
when lines are engaged also applies to the omput board,
so that there is very little likelihood of accidental dual
connection heing made ot separate amplifying units.

O.B. Lin¢ Tests.

In connection with lines to O.B.s, tests are carried
out on these lines daily.  There are 200 pairs of lines
terminating on a plug and jack board in the control yoom,
any of which may be utilised during the dayv’s transmis-
sion.  Therefore, each morning an engineer makes a test
of each line to prove whether the insulation has fallen
below a certain standard, whether the lines are in con-
tact, whether they are earthing. or whether they ave con-
nected through to the place of 0.B. This is the daily
test that is carried out on all lines. In addition, tests

Wireless
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must be cairied out on O.B. lines previous to transmission
to ensure thut no * cross-talk *’ or telephonic conversation
gets across from an adjacent pair not running to Savoy
Hill.  These latter tests ave also made to ensure that at
the last moment the lines have not become faultv since
the morning test and that they will be suituble in every
way tor 1 transmission. It sometimes happens that the
lines become taulty a few minutes before transmission,
and steps must he taken at once to ensure that other Jines
are avatlable. In 19z5 a transimission had been urranged
from the rvacecourse on Derby Day. Ten minutes pre-
vious to the transmission a test had been carried out and
the engineers in the Tondon control room had been speak-
ing to the engincers on the racecourse. The tests had
proved in every way satisfactory. .\ few minutes hefore
the transmission was due to begin the lines became defec-
tive, so much so that the transmission failed entirelv.

Checking Quality.

In a small listening room close to the main control
room a loud-speaker is fitted. operating off the London
or Daventry check receiver unit.  In this listening room
an engineer sits the whole of the evening listening to the
quality of the transmission. He sits there alone. pre-
pared for any trouble that may arise and taking par-
ticular notice of the difference, if any, in the types of
transmission from the various studics.  He should know
whether the piano in Studio 1 is similar in every respect
to that in Studio 4, whether there is too much echo or
(oo little heing superimposed on the transmission. Tmme-
diately he notices any defect he makes enquiry of the
control room, who supplics him with the necessary in-
formatinn and what steps have been taken to rectiiy the
Fault. It is also part of his duties to superintend the
halance of musical items, and in this he is assisted by
specialists.  He has direct communication with all studios
so that he may quickly learn of existing studio condi-
tions. Perhaps a talk is heing given in No. 6 studio.
The speaker’s voice may not le ideal for broadeasting.
There may be a distinct “ griddiness ” or nasal sound
about the transmission. The cngineer listening inmedi-
ately notices this and telephones through to the studio
concerned, confident that no engineering fault exists.  He
is able, therefore. ta lacalise quickly anv fault that may
arise.

The Operation of Time Signals.

All listeners have heard the funing note of one mirute’s
duration, followed either bv the time signal from Creen-
wich or Big Ben. The standard time signal, of course,
1s that from Greenwich, for the error is never more than
0.00z of a second. The tuning note and Greenwich
time signal are both aperated from the same apparatus.
and 1f reference is made to Fig. 22 the actual circuit and
operation can easily be followed.  The lighting of the
valve flaments is done by the insertion of a plug into the
time signal line jack on the input baard, operating con-
tacts in the filament circuit by means of a relay. The
circuit immediarely hecomes operative, generating a note
of low frequency which can be varied if desired hy means
of the condenser across the reaction coil. A coupling
coil connects to the input of the amplifier direct, but it
will be noted that unless the Greenwich Relay is actuated
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the path to the amplifier is short-circuited by the relay
contacts. This short-circuit path is removed by operat-
ing the relay from a key fitied on the input board, o that
the note of the oscillator is conuected to grid and filament
ot the amplifier. When this short-circuit is again made
by altering the position of the switch, thereby releasing
the relay, the circuit is then in readiness to be actuated
hy the Greenwich relay.  As soon as contact is made at

} 7
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--- | FREQUENCY
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3 b e
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TO MASTER
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Fig. 22.—Circuit for tuning note and Greenwich Time Signal.

Greenwich the relay again operates, the short-circuiting
path is removed, and all listeners receive the familiar six
dots.

The operation of the Big Ben time signal ix a much
simpler arrangenmient.  The sound waves of Big Ben
chimes affect a microphone suspended in the tower.  This
microphione is bound up in cotton wool, the whole being
encused in a sealed rubber fooihall bladder.  This has
the necessary damping effect, and tends to lessen the
effect of atmospheric conditions.  ‘I'he microphone is in-
spected  frequently, and on one occasion the engineer
tound that birds had pecked a hole in the bladder and
ha@ taken awayv a good deal of cotton wool | A line from
Savoy Hill connects direct with Big Dlen, the polarising
hattery for the microphone being switched into circuit
by means of the time signal switch key on the input board.
the output heing taken from the sccondary of a suitable
transtormer on to the time signal jack on the input board.
It may be worth mentioning that the common battery
systeni is  utilised  in connection with all time signal
apparatus, and that current from the central 3o0-volt
battery (suitably reduced to sov.) passes on the Green-
wich lines whenever the time signal {rom Greenwich
operates.

Co-operation must exist between the announcer in the
studio and the engineer in the control-roem, and it is
essential that the code of signals used should be extremely
simple and rapid to operate. In addition to ovdinary
telephone communication, a method of signalling exists
which gives the necessary cue to the announcer and en
gineer when a programme is about to commence or end.
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Over cach studio door, inside and outside, rved lights arc
fitted. Inside the studio, handy to the announcer, therc
is a buszer push which communicates direct with the
control room. This buzzer push, besides operating a
buzzer which gives an audible indication, also operates a
relay which in turn operates green lights indicating the
studio that is buzzing, thus providing the visual indica-
tion of the studio in service. Whenever it is desired to
conncet the studio direct to the aerial, the announcer gives
one short buzz, the engineer sitting at the control table
imniediately connects up the ¢ B’ amplifier to the
studio, fades in on his controls, and switches on the
studio red light. The announcer seeing this red light
knows that he can go ahcad. At the conclusion of an
item the announcer desires that the studio should be taken
off the aerial. He gives two short buzzes, the engincer
hears these, the green light indicating which studio has
buzzed, he immediately fades down his controls and
switches out the red light.  As soon as the red light has
disappeared, the announcer knows that he may carry on
casual conversation.  Occasionally it has happened that
this casual conversation in the studio has been radiated,
due to a slicht misunderstanding, but it is not often that
this occurs.  This method of signalling applies to all
studios.

During the whole of the programme constant touch is
heing maintained between the announcer and the Senior
Engineer, so that nothing will occur to cndanger the
smooth running of the programme. In case of anything
unforeseen happening, either due to the artist not appear-
ing or due to a technical breakdown. there is always a
studio in reserve and a pianist waiting for his services to
le utilised

General Supervision.

There ave a hundred and one small matters concerned
with the running of a programme, both from a programme
point of view and from an engineering point of view, and
it is necessary that at least one person should have a
bird's-eye view of everything in connection with the trans-
mission. ‘Lo this end the Senior Enginecr is doing nothing
else hut assign the vavious amplifier units in the control
room to the different programmes to he hroadeast.  Some-
times as many as tour separate items are being passed
through the control room to London, Daventry, and pro
vincial stations, and to make these programmes work har-
moninusly one with the other is a matter of great import-
ance.  There is nothing haphazard about it; cvery item
must work to schedule time. and to thiz end plans are
forwarded to the control room showing the items taken
by stations at a specilied time, so that the Senior ¥ ngiueer
can sec in a moment what to arrange in connection with
progranumes of stations other than Tondon.  There is.

TINE
LINE TO BIG BEN [TRANSFORMER -
' i
| w
MICROPHONE ‘ e
s
e LOCAL <
LOCAL
BATTERY SWITCH

Fis. 23.—Big Ben microphone circuit.
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A Tour Round Savoy Hill,—

of course, an engineer operating the S.B. board connect-
mg up to various stations, atiending to changes of lines
where necessary, etc., but the general supervision of all
that goes on in the control room is carried out by one
man. He must be alert to any unforeseen changes in pro-
gramme and rearrange items, perhaps on the London
programme, accordingly. A provincial station due to
take London at a certain time finds they are likely to
overrun.  What should be done? Should London wait
until the station is ready, or carry on with perhaps a very
important item, thereby allowing the provincial station to
miss the beginning. Rarely do these things occur with
much more than two or three minutes for consideration.
Although dealing "with a provincial station matter, the
Senior Lngincer must not lose sight of the fact that in a
few moments he is to supervise the change-over from
studio to perhaps an O.B. to listen to a very important
speech.  He must therefore deal promptly and effectively,
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giving clear-cut decisions concerning any matter that
may arise during the course of an evening’s programme.
Sometimes it happens that a transmission from a studio,
O.B., or provincial station becomes defective. 1t is left
to the Senior Engineer to decide when the transmission
is bad enough to cut. At the same time he must arrange
with the announcer for an artist to be in readiness should
the transmission fail. Here again a decision must be
made and avrangements concluded at very short notice.
In consequence of these possible happenings, the Seniot
Engineer must be alive to all that is taking place
from the London studio, of what is happening at provin-
cial stations, and fully acquaint himself with the state
of affairs at a coming O.B. It is so casy to be caught
napping that never for one moment must he lose his
grasp on what isx happening throughout the country.

In the next article a description of the apparatus and
operation of the simultaneous broadcasting svstem will
be given.

MICROPHONIC NOISES,

A Note on the Mounting of Valves.

By PAUL

N the carly days of the thermionic valve little atten-
tion was paid to the method of mounting, it being
usual to employ ordinary valve legs, which were

simply screwed into chonite panels fixed in any portion
of the set. The development of the dull-emitter fila.
ment, particularly of the thoriated 6o milliamp. type,
soon showed that some means had to be devised for
counteracting the microphonic cffects to which this tvpe
of valve was particularly subject. It is not surprising,
then, that nearly all attempts to overcome this difticulty
werc confined to the design of valve holders.

Manufacturers, however, have worked upon the

problem in two totally different ways. Some have
mounted the valve holder on springs, while others have
mounted it on sponge rubber. If we examine these 1wo
methods critically we shall find that they are widely dis-
similar in their effect upon the valve. Iet us consider
first of all against what effects the valve is to be pro-
tected, and, subsequently, determine whether or not the
method which we adopt not only fultills these conditions,
but, at the same time, introduces no other undesirable
effects.

Sources of Microphonic Noise.

The object of suspending the valve is primarily to
avoid microphonic noises in the telephones or loud-
speaker. These are occasioned by vibrations of one kind
or another which reach the set and are transferred to the
filament or other electrodes of the valve. Vibration of
the valve clectrodes causes a low-frequency modulation
of the anode current, which modulation, of course, is
reproduced in the telephone reccivers. Obviously, then,
our system of suspension must be such that it interrupts
the transference of uny vibration to the valve. A second
undesirable feature -of valve vibration is that it tends to
weaken the filament, and. thercfore, even a vibration

D. TYERS.

which does not necessarily manifest itself in the telephone
reccivers may be unduly weakening the filament.  Obvi-
ously, then, it is essential to eliminate as far as possible
vibrations of all frequencies.

If the receiver or the table upon which it is placed
receives a blow, the result of the impact will be trans-
ferred to all the components of the set, and particularly
the valves.  If the valves are microphonic, that is, if the
clectrodes have any natural period of vibration which is
not considerably damped, a ringing noise will be audible
in the telephone receivers. Iet us consider what will he
the cffect of mounting a valve on a spring type of holder.
When the force of the impact is transterred to the base of
the holder, which retains one end of the springs, most
of the effect of the shock will be lost in the springs, und
accordingly the sockets which are connected to the other
end of the springs will receive very little impact. In
the case of a rubber-iounted valve holder the effect will
be practically the same, and accordingly it would appear
rhat there is nothing to choose between the two methods.

However, a spring-mounted holder has a very definite
natural period, and it is well known that any system
capable of sustaining oscillations, that is, one which has
a natural period, can be shock excited. For example
one may quote the case of an ordinary tuned circuit of
a wireless receiver, which is shock excited by atmospherics.
Obviously, then, if the vibrations to which the set is
subjected were identical with, or near to the natural period
of the spring-mounted socket, a condition of oscillation
might be sustained, which, of course, would be verv un-
desirable.  In the case of a rubber-mounted valve holder
one may compare it with a very highly damped electrical
circuit, in which any oscillatiens would die out almost s
soon as they started. This naturally means that a rubber-
mounted valve_holder is prefermble in at least one
respect to a spring-mounted holder.
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Microphonic Noises,—

1f one were to arrange a low-tfrequency amplifier in
which the succeeding valves were mounted in spring type
holders, it is obvious that any tendency for the produc-
tion of sustained oscillations at the natural frequency of
the holder, or some harmonic, or even the natural fre-
quency of the electrodes, or, again, some harmonic, wouli
cause the whole system to be very unstable. I'urther,
if one were to place the amplifier in close proximity to
a loud-speaker generating powcrful sound waves, these
sound waves would impinge upon the surface of the
valves, and again tend to sustain the oscillation, the
sequence of operations being identical with that of an
ordinary regenerative valve circuit, in which energy of the
output circuit is fed back to the Input circuit.

A Concrete Example.

That this may actually occur is no mere suppositiun,
and the writer once cxperienced trouble of this nature
under the {following conditions. A special five-stage
amplifier had to be arranged rather rapidly for the pur-
pose of operating two orv threc large loud-speakers situ-
ated in a fairly large hall.  The source of supply of the
necessary components was rather limited, and the valves
were mounted in spring type lolders.

As soon as the amplifier was switched on a fainr hum-
ming sound was audible in the foud-speaker. which gradu-
ally grew in intensity until it became quite deafening.
This was obviously a low-frequency howl, and was first
thought to be due to insufficient screening in the amplifier.
However, hy bringing the loud-speaker nearer to the
amplifier, the sound became mucli more intense, and
reached its maximum maore quicklv.  Vibrating one of the

“ Wireless Lond Speakers; A practical
manuel describing the principles of
Operation, Performance and Design,”

Bv N. W. McLachlan. D.Sc.,
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valves by knocking it greatly enhunced the effect. By
placing the loud-speaker about a foot from the valves the
whole system oscitlated with cxtreme intensity, showing
that there was a distinct regenerative effect caused by the
sound waves generated by the loud-speaker impinging
upon the valves. The trouble was primarily overcome
by moving the set into an adjacent room, but when one
of the spring-niounted holders had been substituted by a
sponge rubber-mounted holder the trouble was completely
cured, and it was found possible to place the loud-speaker
about a foot from the set without obtaining any interfer-
ence whatever.  This seems to be a very practical proot
of the superiority of the rubher-mounted holder over the
spring-mounted holder.

The fundamental difference between the two types, of
course, is that a rubber-mounted holder tends to damp out
vibrations and shocks of all frequencies and intensities.
Spring-mounted holders, while tending to eliminate to a
very great extent any undesirable microphonic cflects,
have a most definite vibration frequency, and do not tend
to damp out certain vibrations to any material extent. A
spring tvpe of holder is, no doubt, easier to manufacture
than a rubber one, but, from an amateur point of view.
excellent results can bLe obtained simply by mounting an
ordinary valve holder, consisting of four sockets and a
piece ol chonite, on a smiall block of sponge rubber,
which can be obtained very cheaply. When compara-
tively thin connecting wires covered with sleeving are used
for connection to the holder thev may be soldered directly
on to the usual terminals or soldering tags, without the
necessity of introducing a flexible link. Ixperience
shows that it is preferable from practically every point ol
view to mount valves on sponge rubber.

......... the design of his reed and coil-driven
cones, Many, indeed, will wish that he
had given vrather fuller constructional

details of the latter.

MILTE.E. Thife & Sons. Titd., Dorset
House, Tudor Street, London, E.C.4.
T'rice 2s. 6d. net, by post 2s. 8d.

Amid the torrent of wireless literature
which has flooded the bookstalls of recent
vears, it is cuvious to observe how litile
has been written concerning the prineiples
of loud-speaker design. While {veely dis-
cussing the merits and demerits of vari-
ous types of other components, writers
appear to have left this problem almost
entirely in the hands of the manufacturer
without attempting to come between him
aud the buving public with a clear state-
ment of the ditticulties involved and of
those inevitable questions of compromise
between size, quality, efficiency, and
price, of which a better understanding
on the buyer’s side might frequently be
an advantage to all concerned.

Here, at any rate, is a bouk which
should be read by everyone wlinse wire-
less interests are supplemented by the
ability to distinguish between the airs
of’ *“ Runle Britannia” and ‘‘God Save
the King ''; to everyone, that is, for
whom one loud-speaker is not as good as
any other. The author is a musician as
well as a scientist, and he is, therefore,
parvticularly well equipped to deal with
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a subject which in some of its aspects is
appronched more easily from an artistic
tlian from a purely physieal standpoint.

After  a preliminavy  discussion  of
geneval acoustic principles he deals with
the well-inown horn twpe of loud-speaker,
and gives a clear esplanation of the
effect of the diaphragm or reed. the pres.
sure chamber, and the horn itself. LTheu.
on page 19, comes that distressing fact
that in order to vadinte low fones a long
horn 15 needed.  Nine feet of exponen-
tially bulging horn are ditlicult to cope
with in an ordinary  domestic rooni, so
shortly afterwards we pass on to a
critical discussion of the hornless tyvpes.
This takes up the greater part of the
volunie, und affer some chapters on the
efiects produced by a diaphragm in mo
tion, certain well-known instraments sich
as the “ Kone’ and the R.T.H. “R.K.”
are described in some detail.

The success which has attended the
author's own efforts in the design of
hornless instruments wiil he known to
many readers, and no one will regret
that a certain amount of space is given
over to the theory on which he has hased

WWW.americanradiohistorv: com

A useful chapter ou the design of suit-
able amplifiers for loud-speaker operation
contains also some vemarks on the pos-
sible effects of hysteresis in iron-core
transformers. They will confirm the feel
ing of many of ns that intervalve trans
formers, good as they nndoubtedly can
be, ave always to some extent suspect.
and can never be quite so good as rve-
sistance coupling.

The Lonlk is well illustrated with pho-
tographs and diagrams, and. with the
exception of a few pages which demand
careful reading, it is very easy to follow.
At the =ame time, it merits the close
attention of advanced wireless engineers,
to whom the interesting nnalysis of the
action of a driven diaphragm on pp. 64-72
(to mention one example) will give solid
fond for thought.

R. P. G. D

0000

BOOK RECEIVED.

“Electrical Condensers : Their Con-
straction, Design, and Industrial Uses.’
By Philip R, Coursey, B.Sc., F.Inst.P.,
M.ILE.E. Pp. 637, with 514 illustra-
tions and dingrams. Published by Sir
Isaac Pitman & Sons, Ltd., London.
Price 37s. 6d. net.
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The following abstrucis are prepared, with the permission of the Controller
Specificetions ohlainable at the Pafen! Office, 25, Soutiampton Buildings,

Multi-valve Receiver.
(No. 261,893.)
dpplication. Date - et 19th. 1925,

A convenient method of using o multi-
valve receiver either as a straight set
O as @ supersonic receiver Is described
by S. I. Forbes in the above British
patent.  The eomplete cirenit is shown
e the accompanying  illustration, the
more inportant portions being referred
to by letter referenee.  The input coni-
prises a centre tap frame I tuned by a
oudenser (' connected thvouzh o arid
condenser and teak (3 to the guid of the
first detector valve V. The valve v,
15 arvanged as o Local oseillator for super-
souic veception.  The anode civeuit of
the valve V| contuing a long wave selec-
for civenit in the form of a transformoer
1. A switeh 8, conneets the anode civ-
cnit of the valve V' eithar to the high-
tension supply direct or through a low-
frequency  transforner AL Valves V.,
Vooand V. comprise an intermediate
amplifier, while the valve V. ucts as the

second detector. The output of this
valve is cotpled by the audin-frequency
transformer A, o two uote magnifiers
V. and V o a swileh S, cutting out the
lust amplifiec if desired.  In order to
cut out the superheteraodyne portion, the
anode civeuit of the valve V, is connected
divecily to the audio-frequency trans
former A, the remaining valves heing
disconnected from the circuit.

Vo0 wu

A Reaction Control.
(No. 263,258.)
Application date . Ovctober 2015, 1925,

A special form of ¢oil coupling or re
action control is described in the above
British patent specification by A. Bar
ringer and Orinsby and Co., Lud.  The
variable portion of the holder is given a
movement in  two directions, i.e., a
lateral movement and an axiul movement.
The lateral movement is provided by
means of a rotatable threaded 1od R pro-

Muiti-valve receiver with “siraight ' or supersonic connections.

(No. 261,893.)
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of HM. Stalionery Office, from
London, W.C.2, price 1s. ecach.

vided with a kneb K. This is supported
by brackets B, which earry a guide rod
G The moving element is fixed to a
block D which is free to move along the

Variable reaction control. (No. 263,258.)

sutde rod G, which is provided with a
thread which co-opervates with the serewed
rod R. Rotation of the knob K, there-
fore, causes the Llock D te travel back-
wards and forwards along the guide. The
movable portion is shown as M, and is
provided with a slot for vetaining the
winding. This is tixed to a stud O held
in the block D. An extension X screwed
to the portion M hears against the side
of the nwvable block D, und, theretore,
prevents the rotation out of the vertical
plane ot the povtion M in a clockwise
direction. while a helical spring H nor-
mally keeps the movable member in the
verticul plane.  Fixed to the base of the
arrangement is a vertical stop Z. Tt will
be obvious that, as the block D moves
to the left. the moving member M will
come iuto contaet with the end of the
stop. This, however, is below the centre
line of the movable member, and, there
tore, as this wmoves still fariher to the
left it will cause it to rotate about the
stud O, so that the plane of the moving
coil 13 finally at right angles to that of
the fixed coil.
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The Editor does not hold himself responsible for the opinions of his correspondents.

Correspondence should be addressed to the Editor, “ The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address.

B.B.C. TRANSMISSION OF PIANOFORTE MUSIC.

Sir,—Why do some of your correspondents take such delight
and every opportunily of criticising the praisewurthy efforts of
the B.B.C. engineers in their striving after perfection?

Perhaps your correspondent Mr. E. C. Riclardson is un-
aware that the quality obtained with the very best of amplifiers
and loud-speakers can be utierly ruined by the machinations
of an ignorant—or selfish—radiating ncighbour, as I know to
my sorrow. Admiited, it is not eusy to differentiate at times,
but I fancy if Mr. Richardson’s veceiver were as good as the
B.B.C.’s transmitter he would not have much fault to find
with the pianoforte recitals or any other musical item.

London, S.E.4. IHAROLD €. UUXTER.

Felruary, 1927.

Sir,—Will you permit me through your cohunus to vreply to
M. E. C. Richardson’s letter in the issue for February 16th?

I feel that it would not be right for the non-technical public
to gain the ecrroneous itpressions Mr. Richardson’s letter is
likely 1o convey.

I state definitely that his remarks,  Suvely the time has
now come for a frank avowal that the fransmissions are never
perfect (or anywhere mear it). and also, at times, they ave
decidedly bad,”” are completely unjustified. (I am, of course,
assaming that he refers to pianoforte music transmitted from
the London studio, and not irom ‘‘ outside.”)

It is well known that trunsmission is not perfect, but its
in:perfections are not apparent to the average music-loving
public. Would My. Richardson suggest fhat the pianoforte
recital as licard in the concert hall i~ peifect?

T suggest that Myr. Richardson looks to his set, loud-speaker,
etc., paying particular attention to the harmonising of com-
ponents : employment of correct grid bias, if he has none; use
of suitable valves, mcluding a good power valve in the lus
stage. ; ROBFRT N. BAT.LARD.

loundon, W.3.

Febimary 24th, 1927,

Sir—It is with interest that I read the correspondence that
is being exchanged through your colmmns concerning the piano-
forte music served out by the B.B.C. T have been experiencing

J. . Taylor & Co., Macaulay Street,

similar trouble to that which your correspondents complain of,
and, from what I can gather, there is certainly one studio at
2LO at fault. This is studio No. 4. Whether the cause of
the ““blasting’’ is the microphone used or the acoustics ot
the studio I am unaware, but there is no doubt that piano
music transmitted from this studio is always distorted. I
veached this conclusion some months ago, when, during sone
trausmission or other, I cannot remember cxactly what it was,
the announcer mentioned that studio No. 4 wus about to he
used. Piano music was transmitted with the accompanying
“Dlasting ”’ on some notes. When a change was made 10
another studio 7pm'J'evc( reproduction was the resuit.

London, N.W.2. M. W.

March 2nd, 1927

TILPEL.

Sir,—1 was glad to read the further correspondence i your
issue of March 2nd about the transmission and veception of
piano music. .

T juay perhaps add that my reception of the piano agrees
very closely: with that described Dby M. Rossiter, and thal
my sel approximates to vour {(most excellent) * Fverymun's
Four” receiver. The only material difference is that the oul
pub to the I.S. is through a (high inductance) choke-condenser
arvangement, followed by the transformer recommended by the
malers of the L.S., which is 1 Western Flectric * Kone.” " The
last valve is a B.T.H. Bll. and this, with suitable bias and
180 volts on the plate. should surely allow for plenty of margin ’

The aunde resistances I use ave: For the first stage a 2
megohm grid leak (Ediswan), and for the second a 100,000-olim
wire-wound Varley. This last follows a B.T.IL B4, which
again should allow plenty of lalitnde as the third valve.

West Byileet. F. C. RICITARDSON.

Mareh 2nd. 1927,

BROADCASTING IN GERMANY.

Sir I see a comment on the broadcasting of a boxing mateh
in Germany on page 242 of the February 23rd jssue.

I heard that on two valves on phones, and it was just as
vou say; I heard every sound. the blows included.
"1 think the B.B.C. will liave to lnok to its lauvels.

Whithy, March 1st, 1927. W, SCOTT JTODGSON.

Desceriptive folder velating to the “R.I°

TTuddersReld. ““Reliability " Wireless : il v L & yectitier, for charging batteries from A.C.

Guide No. 9, an encyclopadia of the hest CATALOGUES mains.

wireless goods by the most reliable Swedish  General  Electrie  Ltd., 6.

makers. Chancery Lane, London., W.C.2. List
F. . Tughes & Co., Ttd., 203-206, RECEIVED‘ No. A30 dealiné with ¢ Century " single

Great Tortland Street, Tondon., Wil ... .. LB 2. phase and polyphase eclectric motors.

Tllustrated price list of *‘ Blue Spol’”
wireless products of the Ideal Radio
Manufacturing Co., Ltd., of Berlin.

Flectvic House, Grape Strect, Shaftesbury
Avenue, London. W.C.2. TList 83—au price

H. Maddison, 2i. Ronalds Road, Hol-
loway Road, London, N.5. Price list of
“ Allwoodorn *' loud-speakers.

Eunice Wireless Cabinet Works, Ltd., list, with illustvations, of ‘‘Emaco ™ Dent & Co.. & Johuson, Ltd., Linwood
52, Myrtle Street, TLondon, N.1. Price wireless cabinets. Works, Linwood, nr. Daisley. Tluos
list, of ** Eunice ’’ wireless cabinets. Trnest J. Baty. B.Sc. (Hous.), 157, trated catalogue of “*Linwood lond

. Clartke & Co. (M/er), Ltd., Dusstable Road. Taton. Card giving  speakers,

“Atlas” Works, OId 'Trafford, Man- pavticulars of the ** Wireless Doctor Fry's (London), Limited, Enox House.
chester. Tliostrated catalogue of  Service ' for receivers. 2496, Water Lane, London, E.C.4
“ Atlas  radio compouents. Tiadio Instruments. Lid., 12, IIyde  Price list of ** Enox " British trade hack
Enterprise Manufacturing Co., *Ltd., Strect, New Oxford Street, W.C.1.  saws.
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" The Wireless World”” Information Department
Conducts a Free Service of Replies to Readers’ Queries.

Questions should be concisely worded, and headed “Information Department.” Each
separate yuesdon musl be accompanied by a siamped addressed envelope for postal reply.

Adding a Stage of H.F. to
*Everyman’s Four.”

{ have an * Everyman’s Four ™ receiver
and the vesulis are wery wonderjul,
considering that I have to worl with
an indoor acrial ond live in a flot
almost completely screemed by olher
builldings. — Por this rewson [ pro-
pose trying a second H.P. slage, as
m  The Wirdess World Five,” by
the same author, but I thought of
wsing  the existing ** Four’ and
merely adding the second slage as
shown in the diagram. Is this likely
lo prove u salisfactory arrangement?

. M. 8.

The answer o this question is Yes, the
arrangement. can be made satisfactory ;
the H.F. portion can be made stable,
but only by exercising o considerable
amount of care, and our correspondent
must be prepaved io put a good deal of
work into the receiver. It is extremely
difficult to stabilise such an arrangemen!
due to various stray couplings.

We really think it wonld he betier
to make *The Wireless. World Five "
as described, with complete shielding,
for not ounly is it necessary to
remove stray capacitalive and magnetic
couplings, but electric couplings have also
to be made neghgible,

The casiest way of doing this is by
complete shiclding; u copper box will
prevent stray capacitative and magnetic
counlings, while the addition of suitable
by-pass condensers will render the re-
maining couplings of uegligible amount.
Ii shouid also be noted that it is hetter
to assemble, us the first stage, the input
transformer and the first valve; as the
second stuge, the second transformer 1,
and valve V,, and so on, rather than to
arrange the parts as indicated.

Even with cowplete shielding it is
none too cvasy a matter {o obtain uniform
stability and amplification over the whole
tuning range, but this has been achieved
m ““ The Wireless World Five.”  This
receiver balwces =0 nicely that the
removal of the aerial and earth, which
greatly reduces the load on the input
cireuit to the first valve, does not affect
the stability, ncither does adjustinent of
the voitage.  An important feature in
this receiver besides the complete screen-
mg is the use of byv-pass condensers, and
cur correspondent is strongly advised not
to nmit these from the set on the grounds
of ecanomy, as such an omission is bound
to cause trouble. The receiver as shown
in the diagram here is an extremely
interesting one, and if our reader wishes
to obtain a fnll appreciation of the effects

MARCH otn, 1927

of minute siray couplings he could nob
‘lo better than experiment with such an
arrangement.

000

Valves for *‘Everyman’s Four.”
Stnee the original * Bveryman’s Four ™
receiver wus deseribed in Tur Win-
1ESS WonLp other wvalves have ap-
peared on the market, and as I wn
just about to purchose a set of valves
for the receiver, which I have just
fieshed, | am  wondering whethe,
certamn of the new valves are more
suitable than those originally recom-
mended  for this vecciver on the
grounds of filument econouiy, ampli-
fecation, and selectivity. J. C.
As new valves are placed on  the
market we test them in order io find
theiv characteristics and to determine
their suitability for various reccivers.
For the * Everyman’s Four " receiver a
valve is requived in the H.F. position
which will give an amplifieation of about
40 with the IL.T. transformer specified,
and the A.C. resistance of the vilve must
not he less than a certain figure to main
tuin the standard of selectivity. A new
valve which can be strongly recommended
for the first stage is the Cossor 610
H.Y., which has an amplification facior
of 20 and an A.C. vesistance or 20,000
ohms, while it consumes a filament cni-
rent of 0.1 ampere only.  For ihe defector
position a Cossor 610 R.C. cun be used
with a 610 H.F. in the first low-frequency
stage, and either a 610 L.F. or a 610 P
Stentor Six in the output position. When
2 610 R.C'. is used as the detector a fixed
rvesistor of 7.5 ohms should he nscd «y R3.
while R4 should be short-circniied. An
excellent detector is the Cossor 2-volt
R.C. valve, and when this is used a fixed
resistor of 15 ohms shounld be fitted at R3
aud one of 30 ohms at R4, Resistors R3.
R4 were used in the original receiver with
a 2-volt detector valve, and the voltage
drop across the resistor R3 was ntilised
to bias the grid of the detecior nega
tively.
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Diagram of connections submitted by F.
Ty, Ts and T, are the usual H.
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M. S , showing his method of adding a stage of H.F. 1o {he > Everyman's Four ' Receiver,
F. transformers, V; is the anode rectifier, and C; and C, are by-pass condensers.
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A CAMPAIGN FOR

T RITING under this title in our issue of
February 16rh we urged upon the B.B.C.
of conducting demon-

the desirability

strations  giving
duction in order
that  the public
might have the op-
porfunity of hearing a standar
aganst which to compare their own
receivers.  We were particularly
pleased to sce that this idea is
carried out at the Ideal Home Ex-
hibition, where, in the B.B.C.
section,” three sets of diffcrent
power are bheing used and demon-
strated.  This week we publish an
article giving details of the cit-
cuits of these receivers. We hope
that this demonstration will be
followed by many others through-
out the country, hut there is more
work to be done m this direction
than the B.B.C'. alone is likely to
be prepared to undertake, and it

may be rememhered that we re-
commended  that  a  committee
should bhe formed representative

of the wircless industry and the

B.B.C. to consider means to
be adopted for providing de-
monstrations of this  kind.
0000
LEAGUE
STATION.
=

B 7

OF NATIONS BROADCASTING

"HLE idea of the League of Nations having its own

broadcasting station centrally situated in Europe
is not new; the suggestion was, we believe, first made
very soon after broadcasting became general in Lurope,

QUALITY.
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and we understand it s now hinted that the question
of funds alone has delayed matters hitherto.
easy to take sides on a question of this kind.
face of it, before we come to imvestigate carcfully, it
would seem that a J.eague of Nations
casting station wonld be a valuable weapon for peace, as

it is quite
On the

ceniral broad-

its  object would doubtless be
tc  keep the nations informed
of the uactivities of the T.eague,
whilst it would  he  avail-
able if any cmergency required
that prompt communication should

be  established  with  various
countries. But we toresee a good
many objectious. LEven with a
peace organisation such as the

League ot Nations, it would prob-
ably not be desirable to broadcast
any momentous decisions  which
the League might have to make,
and, further, the ditficulty of lan-
cvuage would discount the value of
the Droadecasting station as a
means  of  simultaneously  ac-
quainting all the inhabitants of
Europe when such a course might
be thought desirable. ‘The station
would probably be used only very
occasionally  for definite League
purposes, and, unless regular pro-
gramnes  of  entertainment were
put out, it seems most unlikely
that any special message broad-

cast at short notice would be heard except perhaps by a

wavelength.

www.americanradiohistorv.com

few stations arranging for a constant watch on that

If the purposc of the station is not to broad-
cast, but rather to provide an alternative method to the

more usual channels for communicating with the respec-
tive Governments, then we believe that a more satisfac-
tory method would be to employ a
rather than a telephony hroadeasting station.

wireless telegraph
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By
F. H. HAYNES.

Constructional Details of a
Heavy Duty Battery Substitute.

necessitated the adoption of low-frequency ampli- Unless public supply mains are available one cannece
fiers of liberal output. High plate potential, of  hope, with the valves of to-day, to obtain the high voltage
the order of 150 to 250 volts, is required for the at moderate load required by some of the more recent
final valve, and the current taken is usually greater types of loud-speaker. Dry cells, although capable ol
than can be economically supplied from primary cells supplying the heavy current taken by the output stage,
or an accumulator high-tension battery bhuilt up of  are costly to maintain owing to the large number of cells

RECENT developments in loud-speaker design have Obtaining a High Anode Potential.
|

the wvsual small cells. required to give the high voltage and the heavv discharge
rates to which they are subjected. Second-
_ B it ol ary high-tension batteries of suitable volt
o ol Y . : FoHorg
3050 qf - age are very costly to install and niaintain,
ANGLE. IRON 74 %74 x8 LONG PAROLIN DISCS . -
S | e, and unless liberal in size individual cells

B PAXOLIN STRIP7YA x 14

will reverse polarity on heavy discharge.
u I Accumulator batteries nced to be installed
f-évYH:Z_szTS in dL.ll).IiF)ilte, and apart from their almost
i prohibitive cost require constant attention,
also their life is particularly limited.
Direct-current  supply is distributed for
public use up to a potential of 250 volts.
and although this may serve as a practically
costless source of high voltage supply,
mains noise is difficult to remove even with
the most liberal smoothing equipment. It
is in the case where alternating current sup-
ply is available that a smooth high-voltage
‘ output can readily be obtained.

In the design of both loud-speakers and
amplifiers recently described in the pages
of this journal the use of high anode
CORE OF 26 5w.a voltages have been advocated, and it is at
_STaLLOY LammATIONS  the tequest of many readers that a rectifier
for this purpose has been developed. T'or
: R ) operating a three-valve set a rectifier of
¥ T Pasouin 3TRIP 7Yax V4 || very simple design was described in the

Ly ; issue of July 7th, 1926, and although quite
(- . Ly o — — cheap to hui]ld was found to be c;q'm]»]c, at
CONSTRUGTIONAL DETAILS OF A TRANSFORMER. The windings are arranged | (UMmonstration given recently to the mem
to supply outputs for battery charging as weil as two high-tension voltages. A tapping bers of the r\\’emhley Radio S(K)lct)', ot
point on *hz primary makes pro"islo:[ fggoggz)g this transformer on supply voltages uper;\ting the SI)CCi:ll demonstration
B 8
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The Complete Eliminator.-
receiver,’ and in spite of the
heavy load taken by the out-
put stage, a single I.Sza
valve, nipple could not be de-
tected even during periods ot
silence and with the H.1
valve  adjustment  brought
near to the point of oscilla-
fion.

Eftect of Overloading the
Rectifier.

Tt must he clearly under-
stood that in a recritier the
voltage drop across the recti-
fving valve increases as the
resistance of rhe external cir-
cuit decreases, and the over-
all test of the performance
of an A.C. battery c¢liminator
is to determine the voltage
across the output terminals on
various loads, at the same
time connecting a single-stage
L., amplifier  across  the
terminals and listening for
hum as the load is adjusted
Owing to the appreciable
resistance of the rectifving
valve, transformer and choke
coil  windings, the outpui

Ve Wireless
leth, 1927, p. 169

World, Teh.

N

S At

Wireless
World

317

Lg 440 TURNS NO 26 S.WG. ENAMELLED WIRE

L-, 240 TURNS N¢ 26 SW.G. ENAMELLED WIRE ]
! L5 12412 TURNS N2 20 D.C.C. WIRE

L3 64 TURNS NO 22 D.C.C. WIRE

‘L8 240 TURNS N© 26 S.W.G. ENAMELLED WIRE

Lip 440 TURNS NO 26 S:W.G. ENAMELLED WIRE

LQ 4 TURNS N© 16 D.CC. WIRE

L1 480 TURNS NO 22 SWG ENAMELLED WIRE

LG 12 + 12 TURNS N2 20 D.C.C. WIRE
L4 64 TURNS NO 22 D.C.C WIRE

L4 480 TURNS NO 22 SW.G. ENAMELLED WIRE
TAPPING LEAD 320 TURNS
(FOR 800 TOTAL TURNS)

LAMINATIONS OF N© 26 S.WG. STALLOY
CORE 1/8 THICK

p 1,
PAXOLIN TUBE 2/4 DIA x 3 LONG
1
PAXOLIN DISC 2 4 INSIDE DIA x 3 OUTSIDE DIA

SaXOLIN TUBE 3 Dla x 3 LONG

PAXOLIN DISCS 3 iNSIDE DIA x 4 OUTSIDE DIA

a

AR

G

THE TRANSFORMER UNIT, showing the method of supporting the rectifving valves on «t platform
immediately over the transformer terminals so as to provide short connéecting wires, at the same
time keeping the leads carrying alternating currents awuay from the smoothing equipment,

B9

wWwWw- americanradiohistorv com

TRANSFORMER WINDINGS.
All windings are in the same
direction, though where sec~
tions on opposite limbs are
series coanected junctions are
made berween the pairs of ends
at the termination of the wind-
ings, as distinct from joining
the beginning end of one ccil to
the finishing end of another.

potential falls away rapidly
as the current taken from the
eliminator is increased, and
tor this reason a rectifier of
insufficient output fails com-
pletely when subjected to a
heavy load.

Another effect arises in the
case of a rectifier of inade
quate output in that the out-
put voltage varies with the
changes in the anode cur-
rent taken by the amplify-
ing valves resulting 1n distor-
tion.  Although the use of
large-capacity smoothing con-
densers may overcome this
dithiculty, other valves draw-
ing their anode current from
the same rectifying equip
ment wili be affected by the
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The Compleie Eliminaior.

appreciable fail in voltage which eccurs. A change of
load taken by one of the receiving valves must not affect
the anode voltage applied to another.

Several Voltage Qutputs.

There is the practically insoluble problem of the mcans
{o employ for obtaining the several different voltages re-
quired by the various valves of the receiver. If a
potential divider is shunted across the rectified and
smoothed output many more watts will be dissipated across
it than are taken from the output terminals, the potential
divider load calling for greater current-carrying capacity
m the smoothing chokes and larger-capacity shunt con-
densers.  There is considerable latitude, of course, in the
value of the resistance across which the various potentials
are tapped off, but if an endeavour is made to limit the
current which it passes by increasing its resistance, then
the voltage on any one tapping may become appreciably
controtled by the value of the current taken by other
valves also deriving their supply across the resistance.

World

MARCH 16th, 1927.

T

|
i

(a)
+H.T. 170 V.

|

d’

e
+L.T

TRANSFORMER UNIT CONNECTIONS. Actually the connections are only a few inches in length
and the flexible wires pass straight down through the baseboard.

WWW.americanradiohistorv.com

VALVE PLATFORM Dimen-

sional drawing showing the

location of the valve holders
and switches.

The alternative method, and
one commonly used, consists
of connecting a resistance in
series with the positive out
put lead so that a voltage
drop is produced. Quite a
small change in the current
passed by this resistance will
produce a  proportional
change in the voltage
dropped across it, and as its
normal value may be much
greater than any of the other
resistances  in the  circuit.
which include the rectifying
valve, chokes, and the valves
in the receiving set, the
actual potential  develeped
may change over a wide volt-
age range. Adjustment of
grid  Dbias, for instance,
which might normally double
or treble the anode current
may, actually, have little
cffect owing to a slight rise
in anode current considerably
increasing the voltage drop
across thic resistance. A
continuously- variable resist-
ance, however, of ample cur
rent-carrying  capacity may
be employed and brought to
the best adjustment, though
in some instances little effect
is produced.

Undoubtedly  the  best
method of deriving two volt-
age outputs is to run two mn
dependent rectifiers, cven if

B TO
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The Complete Eliminator.— S
this necessitates the use of the two valves 1Yy
in half-wave rectifying circuits wherc
otherwise they might be connected up to 1 %= | S_ — —— |
. ‘o . [ 1,
give full-wave rectilication. | : L/ - |
13 Frer———pee— g ——— ettt LY 0
| T T e
{ S EY e ] i <1 =8 dug
The L.T. Supply. ] =4 hhg ik ! l "} 5 ;m: !?}f‘qf £ 3
g . . . . : £ (o ] o !
With the object of entirely dispensing =1 BiE P il () ; b Al B 1 . I
. S - N > i g i i 4
with battery charging, the 1..T. supply i R CY I TR S e e BRI R
is included in the eliminator, the aim | oy R S - T ! Porou E e
being to provide an instrument which * {‘"‘:""‘-{"“T“} s ; Cyivy 12 (@;ft :
o e ' e st
will not only take the place of the bat- | | el 8 ey 1 -
0 . A . 1 ! (LB IR | R e B2
teries, but onc which will render service 8 % - : S M i
without attention. Although an accumu- [ e M Capts - Lyl rer—eiee TR
S . Qe L bt T4 ny ey L R
lator is included in the equipment, it is i - i_ LY J} i P e : | =
. B i S S te b 5t 105
used essentially for the purpose of L 2% SRS Cs 1%/ } ’i o
- . J i i [ i
smoothing the I..T. supply and for hold- e W o %’ J MK ,".,ﬂ i
: g &y (% & g === i
ing the voltage constant. To incorporate |4 TN T ‘Ir ! Dol
§ B 1 L S flpice  olis 1 1
all the requirements already discussed, } _f TCS i ] J; S e :C*’: [eas §
. . - IR . R t = L
the eliminator must embody a full-wave | PR b e | N2 ){ | SmE
om o o o N t 1 ! i
rectilier giving a high voltage output of, e Z o R W = E bomoodliod  VGHE
say, 200 to joo on a load of perhaps l e <
6o mA., a second full-wave rectilier ——— ' - .
giving adjustable outputs for feeding all SR )/ A - ) —
but the power stage and a small full- - 109
wave arc rectifier for LT, supply. 1«
operate these several circuits all the SMOOTHING EQUIPMENT. C; and Cj are in the high-voltage circuit and will
necessary voltages are derived from a withstand 600 volts. C,, C, and Cg are the low—voltage condensers. The smoothing

single transformer designed so that any

chokes are designed to pass a heavy current without saturation or heating.

section can be run independently without appreciably The building of this transformer will not be found
affecting the polentials developed across other windings.  ditficult if a supply of iron strip of the two widths re-

TR T 35 S R L AR 3

|
|

| < .
R N R T

THE FINISHED ELIMMNATOR. If it is thought desirable to
incorporate battery charging and anode current meters the term-
inal panel may be lowered and the meters accommodated on an
extension at the top. A cahinet may be constructed to fit over the apparatus, leaving the terminal
panel exposed.

B Ii
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quired 1s  avalable for
assembling the core, though
the complete transformer
can  be procured already
made up at a moderate cost.

Constructional Details
of the Transformer.

Paxolin tubes form the
basis for the primary wind-
ing, supporting discs being
cut from Paxolin sheet to
carry larger-diameter tubes,
on  which are wound the
several  output  sections.
Other dises are fitted to
separate  the high - voltage
windings.  Complete wind-
ing data is given, the two
formers heing wound in the
same direction. and where
windings on opposite limbs
are series  connected  junc-
tions are made between the
pairs of ends at the termina-
rion of the windings, as dis-
tinct from joining the begin-
ning of one coil to the linish-
ing end of the other. Each
winding must be carefully
terminated in a convenient
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The Complete Eliminator. —
position for connecting to its particular tags. There arc
no fewer than 23 leads from the windings, and these are
brought to 21 tags.

As it is essential to keep the connecting wires of the
smoothing circuits away from leads carrying alternating

THE POTENTIAL DIVIDER. The jeads are conveniently
arranged for bringing to the sockets, and the connections to the
panel are made with flexible wire.

current, the transformer with its rectifying  valves is
assembled as a unit, the connecting tags being suitably
arranged for joining to the various valves. Lxten-
sions on the bolts which clamp the core laminations
togecther serve for fixing the transformer to the baseboard
and for supporting the wooden valve platform. Small-
diameter valve-holders are adopted owing to the limited
space, and a miniature tumbler switch is fitted in each
of the filament leads, all the connecting tags from the
filaments being assembled on an ebonite strip along one
side of the transformer. Holes are drilled through the
valve platform so that the connections, which in each
case are only a few inches in length, pass directly to the
respective tags. For wiring the filament circuit of the small
arc rectifying valve wire not less than No. 16 S.W.G.
must be used, though the remainder of the leads arc
No. 22 S.W.G. in slceving. Tive wires only, comprising
the threc H.T. and two L.T. leads. pass from the trans-
former unit, which can be tested after assembly and then
secured to the end of the baseboard. The transformer
unit is not required to give mechanical support to other
of the gear, all leads passing down directly into the base

MARCH i16th, r927.

LIST OF PARTS.

Mains {ransformer (Rich & Bundy, 13, New
Ponders End, Middlesex).

2 Low-frequency choke coils (Rich & Bundy, 13, New
Road, Ponders End, Middlesex).

4 Atihol valve holders.

3 Miniature lumbler switches.

2 Condensers, 4 mfds., 600-volt type (T C.C.).

3 Condensers, 4 mfds., 300-voll type (T.C.C.).

1 Condenser, 10 mfds., 300-volt type T C.C.).

Ebonite sheet, }in. thickness, for constructing terminal panel
din. X 7in.

Potenizial dividing resistance (Regent Radio Supply Co.,
45, Fleet Streel, London, E.C.4).

13 Sockets (The Lisenin Wireless Co., Ja, Edgware Road,
London, W.2).

Road,

2 Plugs.
6 Terminals, HT. —, HT.4- 1, HT.4-2, HT.-}3,
LT —, LT 4.

Planed oak, iin. thickness, for constructing the framework,
or this can be obtained already conitructed at a moderate
cost.

1 Pair of aluminium brackets, ** Cameo "’ (Carrington Manu-
Sacturing Co., Camco Works, Sanderstead Rood, South
Croydon).

Various brass wood screws.

The valves are: Osraxn or Marconi, type “U 5" and

Phillips, type 329, with resistance tube.

in order to connect to the smoothing chokes at the Lottom
of the smoothing equipment and the I..'T. smoothing con-
denser without passing near the output leads.

Smoothing Equipment.

A vertical board carries the smoothing chokes and con
densers. They are screwed into position on the board
and wired before the mounting board is secured in posi
tion to the base. Owing to the weight of the conclensers
this board, after Leing secured by four screws passing
through to the base, is further strengthened by a pair of

e A
e 1 i
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TERMINAL PANEL. Dimensional drawing showing § :e location

of the terminals and sockets. Thickness jin.; A, jin.; B,

7/32ln.; C, 5{32in. and countersunk for 4BA screws; D, lin. and
countersunk for No. 4 wood screws.
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BATTERY ELIMINATOR CIRCUIT. The many sections of the transformer can be identified by reference to the sectional view on

page 311,

Switches 8,, S» and S; should not be used when the receiver is in operatton, $, and S; being at high voitage, while the

breaking of the heater circuit by $; will not stop the operation of the rectifier V, after the temperature of the heater has once been

Vi, V3, fuil-wave thermionic rectificrs. G;. Gz, Cy, C
divider, 10,000 ohms.

raised,

substantial brackets. By rcference to the circuit diagram
and to the plan view of the smoothing apparatus, the
various coidlensers can be identified, and this lavout
should he followed owing to convenience of wiring.
Although not appearing in the illustrations, a large-
capacity low-voltage condenser is accommodated under
the platform whiceh supports the accumulator.
Both of the H.T. cucuits

1, C;, are 4 mfds.
Ly, Li», smoothing chokes, 20 henries.

Ca, 10 mids. Ry, protecting resistance. R., potemtiat

the chokes and condensers and the board which serves
as a barrier between the smoothing apparatus and the
acid spray from the accumulator. As a potential divider
can be purchased quite cheaply, this component scarcely
warrants the trouble of construction. It is wound to a
resistance of vo,000 ohms, and in addition to the ends
of the wire has 1o tappings at even intervals, so that 11

are capable of giving liberal

output, and consequently a

potential divider may be
used to supply the several
voltages required by the

H.l". detector and (irst L.F.
stages, particularly as only
a small current will be taken
in these circuits. A critical
voltage is, moreover, usually
required, not only in the case
of H.I'. valves but the de-
tector if an anode bend recti-
lier, while the first low-fre-
(quency valve may be of a
type providing for only a
limited grid voltage swing.

Terminal and Tnstrument
Board.

The output terminals, as
well as the tapped resistance,
are accommodated on an
chonite front panel which
also serves to strengthen the
vertical hoard which carries

B I3
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WOOD THROUGHOUT.

THE WOODEN FRAMEWORK. The right-hand vertical barrier and accumulator platform are
added after the smoothing equipment has heen wired.

In view of the weight of the components
it is best consiructed of oak.
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The Complete Eliminator.—

sockets are required for
plugging in on to the various
potentials. It is secured to

the panel by means of two
4BA  screws  and  nuts,
while in addition to the
sockets at the tapping points
two others are provided im-
mediately  over  terminals
HT. + 1 and HT. + 2.
Flexible leads ave used to
connect the panel with the
condensers,” so that it can

first be wired and then
screwed back into position.

41 ACCUMULATOR +

Two sets of flexible leads
connect to the I..'1'. termi-
nals, which pass straight

down through the base, one |

pair connecting the trans-

former unit, and the other
with the I.T. smoothing
condenser continuing on to a

pair of tags for joining to
the accumulator.,
A useful addition to the

climinator, as shown, is the
provision of a milliammeter
reading to roo mA. in the

v‘c))j te) (d)

high-voltage output, and a
charge and discharge meter
reading to 2 amperes in
either direction in the I..T. circuit. These instruments
may well be accommodated side by side on the terminal
panel, which can ve extended to reach to the lower edge
of the baseboard  The brackets can then be dispensedd
with, and it the meters are of the flush type the entire
smoothing equipment may be shifted back §in.  “T'he
drawing of the panel can still be followed and the instru-
ments accommodated above the potential divider. ‘The
charge and discharge meter is merely connected in onc
of the battery leads.

Nothing that is in any way optional has been included
in the eliminator, though in the design of the transformer
and chokes, as well as in the size and break-down voltage
of the condensers, a liberal margin has Leen allowed.
Although possessing-an inductance of over 2o henries, the
smoothing chokes are capable of passing 300 milliamperes
without saturation or appreciable heating. On the low-
voltage H.T. circuit the condensers are of the 300-volt
grade only, as the resistance permanently across the out-
put prevents the peak voltage rising bevond oo volts.
On open circuit well over zoo volts will be developed
on the high-voltage rectifier. and the actual peak voltage
as set up by the alternating current through the rectifying
valve will be appreciably higher. It is essential. there-
fore, to adopt condensers rated to withstand 6oo volts.

Modifications.

As there 1s very little scope as regards the making up
of Dattery eliminators, it is probable that those readers
not requiring such a liberal H.T. output will readily com-

WIRING THE SMOOTHING EQUIPMENT. Fiexible lcads are distinguished from the s(lﬁ'wirimi,.
The leads passing from the transformer unit are identified by the reference letters, -

prehend the modifications necessary for constructing an
eliminator to their own particular requirements.  Trans-
former manufacturers can supply this component with
windings for any input and output voltages on stating
the types of valve to be used, As the rectified output
potential varies so considerably with the load and the
type of rectifying valve employed, only a rough estimatc
can be made of the potential required from a transformer
H.T. winding. When using a full-wave rectifying valve
of the U.5 type on a load not exceeding 20 mA. the
transformer voltage should be about ro per cent. greater
than the required output, remembering that the two H.'T.
sections of a full-wave rectifier are virtually in parallel.
The valves used in this instance arc the Phillips type
329 with the corresponding resistance, together with two
Marconi or Osram U.5 type valves.

No provision has heen made for supplying grid hiasing
potentials as the additional cost so far exceeds that of
maintaining a dry battery, grid bias cells giving possibly
over a year’s service without attention.

This eliminator can be rclied upon to give continuous
service without attention and is intended for running a
set fitted with one or more power amplifying valves. Tt
1s particularly suitable for use with a receiver in which
the output is distributed to various rooms, as it is brought
into operation by the closing of a single-pole switch in
the transformer primary, and this can be readily adapted
for remote control. When quality is the first essential
this eliminator will be found to be one of the best methods
of deriving the necessary plate potentials.

B 14
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Range of Receiving Sets Recommended

by the B.B.C.

ROM the point of view ol the wireless visitor to

the Daily MNarl Ideal Home Lixhibition at

Olympia, no doubt the most interesting exhibit is
that of the British Broadcasting Corporation in the Gal-
lery.  Exccllent scale models are shown of the Daventry
station, the control room at 21.0, and a typical studio
at the B.B.C. headquarters; but, although these exhibits
attract @ great deal of interesr, and should certainly not
be missed by those who have not had the opportunity of
seeiny the real thing, thev are not of such outstanding
importance as the demonstrations of broadcast reception,
which are conducted during broadeasting hours by means
of three scts specially built and installed by engineers
of the Corporation.

Readers will remember that in our issue dated Feb-
ruary 16th we made a special appeal for a campaign
for quality, the purpose being to educate the non-
technical public to a proper appreciation of what could
be attained in the way of first-ciass reproduction of the
broadeast transmissions, and we concluded with a recom-
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The inexpensive two-valve broadcast receiver.
tuning to Daventry.
transformer coupling are adopted.
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Plug~-in coils are used to permit of
Grid rectification with reaction, series aerial condenser and

The con-

Two-valve demonstration receiver.
trol above the tuning condenser adjusts the
reaction coupling, and the key on the right

is the *“ on and off ' switch.

mendation that the British Broad-
casting Corperation should take steps
to arrange demonstrations of  this
nature.  Under these circumstances we
naturally feel that what has been done
at Olympia is of outstanding importance,
and we hope that it is only the fore-
runner of manv other, perhaps cven
better, demonstrations to be conducted
whenever opportunity occurs all over the
country.

Tor the purpose of the demonstra-

tions at Olympia the three receivers
available are two-valve, three-valve and
four-valve sets, and, whilst the values

and the cihrcuits are  disclosed, the
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B.B.C. point out that they

cannot give information nor
allow details to be published
to indicate the actual make
of components in use. The
reason for this, of course,
will be obvious: the B.B.C.
must act in an entirely
impartial manner towards
manufacturers of wireless
apparatus, and the selection
of any particular compo-
nents in a demonstration set
might be regarded as an act
of favouritism on their part.
giving undue publicity to an

00003 mfd

individual manufacturer.
We believe that our readers

will be greatly interested to
have particulars of the cir-

O+H.T.
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IRE WOUND
W
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cuits used, and we therc-
fore reproduce these through
the courtesy of the B.B.C.,
and give below details of the component values. The
loud-speakers in use with the circuits at the demonstration
stand were draped so as not to disclose the make, but
we were informed that thev are types at present on the
British market.

Although ir is generally realised that ideal quality in
broadcast reception with full volume means the use of
many valves, including a power output stage with high
anode voltage, there are many listeners who are un-

The three-valve receiver makes use of an anode bend detector valve followed by two resistance-

coupled low-frequency stages.

two-valve set that is the most popular, the valves being
used in such a way as to render the set sensitive and
to provide a satisfactory signal strength for operating
a small loud-speaker. Some sacrifice of quality is un-
avoidable when the receiver 1s limited to only two valves.

The two-valve circuit shown represents the best arrange-
ment for obtaining maximum range and signal strength
with reasonably good quality. I'he aerial circuit is tuned
by means of a paralle! connected inductance and con-

ahle to maintain more than a two-valve set. It is the denser, while, to compensate for difierences in aerial capa-
H.T.+100V.
—0
/ HT.+100V.
O
H.T.4200V.
& O
3
=y 250000
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o 150000 15-20 HENRIES
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e | €
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=08
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It is interesting to note the method by which self-oscillation is controlled in the four-valve receiver, a variable resistance being
connected in the tuned aerial circuit, and adjustable reaction coupling is provided in the high-frequency amplifying stage. The
low-frequency amplifiers are resistance coupled and parallel connected valves are used in the output stage.
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B.B.C. Quality Demonstration.—

city, series condensers mav be introduced.  Apart from
the use of reaction, the selectivity is controlled by con-
necting the aerial tapping through one of the series con-
Jdensers, which has the effect, morcover, ot adjusting the
serial load and the tendency of the circuit to break into
oscillation. The aerial tuning inductance is a plug-in coil,
and reaction is applied by a second coil mounted in a
two-coil holder. The circuit, of course, 15 a well-knnwn
arrangement, but it is to the values of the various com-
ponents that attention has been given with a view to

The three-valve receiver fitted with a single tuning control and
adjustable reaction coupling,

obtaining the best results with convenience of adjustment.
It is interesting to note, for instance, that the grid con-
denser hus a capacity of o.ooot mfd. in combination with
a gricd lteak of the usual value of 2 megohms. Across the
primary of the intervalve transformer 1s a condenser
having a capacity of o.oocz mtd.; while the anode \oltage
apphed to both valves is 120, and provision is made for
negatively biasing the T..F. valve up to a potential of
15 volts.

Circuit Values.

Trearing that the use of certain  components might
be taken as a recommendation for their adoption in pre-
ference to others, no information is available as to types
ol valves, transformers, tuning coils, or condensers.  As
the circuit arrangement is usually designed for use with
particulur types of valies, some of the information to be
cleaned from the circuits is of little value. One should
make a careful examination, therefore, of the available
dati concerning valves when selecting suitable types.

The two-valve receiver is a one-dial set with on-and-
off switch ; it is easy to handle, and will give good loud:
speaker results up to a range of eight miles’ radius from

B I9
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A.C. battery eliminator for providing the high anode potentiais
required for operating the four-valve set.

a broadcasting station. 1t requires only a single H.'L.
potential, which is an advantage when o hattery substitute
is employed.

The three-valve receiver comprises a detector vahve with
reaction, provided by plug-in coils, followed by two re-
sistance-coupled stages. Here, again. it 1s interesting to
note the values chosen for the various components. The
anode resistance in the plate circuit of the detector valve,
although rated o carry ouly 1 mA., is wire-hound to a
resistance of 250,000 ohms, and the by-pass condenser
which bridges it is smaller than is sometimes advocated.
The interstage coupling condensers have a value of o.1
mfd., and are used in conjunction with 1-megohm grid
leaks, while, to prevent the passing of high-frequency
currents to the low-frequency amplifier, a resistance is
inserted in the lead to the grid ol the second valve. A
choke-feed output is arranged consisting of a 2o-henry
choke in the plate circuit to the ourput valve, while the
loud-speaker is connected in series with a 1-mfil. con-
denser. The first valve is an anode bend detector, and is
negatively biased to the extent of 1.5 o 3 volts. A
similar tyvpe of valve to the detector is used in the first
I..F. stage, while the second 1.1 valve is a special power
amplifier.  Two anode voltages are required, and the
method by which these two outputs may be obtained {rom
a hattery eliminator is also shown.

The contreols of the four—-valve receiver comprise the dials of the
two tuning condensers, variable resistance for asciilation control,
adjustabie reaction coupling, and ** on and off’' switch.

— www.americanradiohistorv.com
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It is to be assumed that in the four-valve receiver there
are no limitations as to cost. The aerial tuning is as in
the other scts, while a stage of high-Trequency amplifica-
tion has been added.

The constant anode current of the high-frequency
valve is fed through a H.1°. choke coil, partly for the
purpose of rendering the amplifier selective and ‘also to
pernit of the use of anode bend detection. Tt is inter-
esting to observe that reaction is applied to the tuned
mtervalve coupling to improve the operation of the de-
tector, the inductances being in the form of plug-in coils
1 a two-coil adjustable mounting. A critical control by
way of limiting sclf-oscillation is obtained by the intro-
duction of a variable resistance in the tuned aerial cir
cuit, the winding of a potentiometer being found conveni-
ent for this purpose. In the output stage are two parallel
connected power valves fed through a 2o-henry choke, the
loud-speaker being connected in series with a condenser
of 4 mfds. A H.T. voltage of 200 is recommended for

Russian Amateurs.,

We understand that licénsed amateur
transmitters in Russia arc allotted a call-
sign composed of two numerals followed
by the letters 1A, e.g., 06RA.

onoQ

Belgian Amateurs.

Mr. Louis Era (EB 4BC), 46, Avenue
Van Put, Antwevp, a photograph of
whoso station appeared in our issue of
December 15th, 1926, is now transmitting
on 19.50, 32.50, and 45.20 metres, with
an input of 50 watts, obtained from a
500-volt D.C. accumnlator. He has lately

QSL cards
Thompson,
Castle Eden, Co.
ward them to 3VF.

Wireless
World

TRANSMITTING NOTES o7 dhaiisin” oy
AND QUERIES. .

may be
Old Shotton Water
Durham, who will for-

MARCI 1610, 1027,

the last two 1..1°. stages, the H.I. and detector valves
working on 100 volts.

That the use of a battery eliminator for H.T. supply
can be recommended when quality is a first consideration
is indicated by the exhibition of a valve rectifier. ‘The
circuit arrangement is an orthodox one, except that a
filament rheostat controls the potential applied to the fila-
ment of the rectifier, though unfortunately the type of
valve employed 1s not stated. The maximum voltage out-
put is given as 200 on normal load, and a second voltage
is obtained by the use of a series-connected high resist-
ance. The smoothing inductances are of liberal size, and
the three shunt condensers nccessary have each a value ot
4 mfds. A radio-frequency choke is also introduced.

I'rom an examination of the sets, the listener can obtain
much useful inforination on the points to be observed
when constructing a broadcast receiver, though it is the
circuit arrangement which is of importance rather than
the actual form of construction which has been adopted
in the apparatus which is exhibited.

SRR

ship in that body is limited to holders of
radiating licences who arc members of the

and R. Section of the Radin Society
members use the
nationality prefix “ GI,” as the prefix
“EG,” proposed by the LLARU., of
Hartford, Connecticut, is forhidden by
the Postmaster-General.

The greatest cordiality exists hetween
members of the Northern Union and those
of the Irish Radio Transmitters’ Society
in the Free State. Foreign associations
may send QSI. cards 1 batches for for
warding to “GI "’ stations, addressed to

sent via M¢ N.
Works,

heen in two-way communication with cooo t]le Hon. Se?x'etan'y, R.T.U, (N.I;), 22.
AI DCR, in Rawalpindi, on 45.20 metres, Radio 'Transmitters’ Union (Northern Stranmillis Gardens, Belfast. Should
and with NU 1SW, at Andover, 1\1'155, Ireland). thoy':}t the same time have any for
U.8.A, on 19.50 metres; he intends At a recent well-attended meeting of “GW  stations, these may be included
czm\mfr out a regular schedule of tests (he Radio Transmitters’ Union of 0 the envelope, and will be forwarded
with the latter station at 1815 G.DMLT. Northern Ireland, held in Belfast, \'vnhout delay to the Irish Free Stale,
He was also in communieation with  arancements were made for a series of  Lhe LR.T.8. will reciprocate with cards
F 8ARM, Second Q.M. Radio du Croiseur, tests with amateurs in Denmark and Sett to them in Dublin for forwarding to
Tamotte Picquet of Lorient, who was an France. A week is to be set apart for amateurs in Northern Ireland.

a short holiday at Rozerette, near Vittel,
and he says that amateurs who wish to
practise reading rapid transmission will
find 8ARM a useful station to listen for.

A number of Belgian amateurs have
now been officially licensed since FFebruary
20th, and we hope soon to be able to
give a complete list of their call-signs
and addresses. They will use the signals
4AA to 4ZZ, and hope that these will
not lead to confusion with the new Ger-
man amateur call-signs, which consist of
the figure 4 followed by three letters—
4NAA to 4477

0000

General Notes,

Mr. E. II. Capel (G 5FQ), 32, College
Road, Harrow, states that his station was
heard in Hobart, Tasmania, when trans-
mitting with an input of only 3} watts.
The signal strength was reported as R3-4.

The American amateur station U 3VF,
owned and operated bv Mr. O. F. Grapyp,
1743, North Taney Street, Philadelphia,
I’a., is working every evening between
2300 aund 0100 G.M.T. on 38.2 metres
with an input of 45 watts, and is anxious
to get into touch with British amateurs.

tests hetween Northern Ireland and Den-
mark, commencing at 2300 G.M.T. on
Sunday March 13th. On each night of
that week the hours of work will be from
2300 to 01C0. On Sunday, March 20th,
the hours will Le 1000 to 1300, 1400 to
1500, 1820 to 2000. and 2300 to 2400, when
these tests will finish,

The date of the French tests will be
arranged shortly and will follow the lines
of those with Denmark. No restriction is
to be placed on the power used except
the usual one embodied in the operator’s
licence, which limits the input to the
minimum necessary {o effect communica
tion. Most of the “GI’ stations will.
however, be testing on quite low powers,
and it is hLoped to add considerably to
the cxperience gained during the recent
low-power tests of the .S.(i. B,

The Ulster transmitters are steadily
increasing in number and doing good
work. Twenty radiating stations are now
licensed by the P.M G., including the
Municipal College of Technology, Belfast
(2BX), and the City of Belfast Y.M.C.A.
(6YM). The R.T.U. is co-ordinating
its work to a large extent, and member-

0000

New Cailsigns  Allotted and  Stations

Identified.

G 2WT J. W. \Wroth, 5, Hennington Road, Totten-
ham, N.17. (Thl\ mll -sign was formerlv
owned by H. Chadwick, at Bolton.)

G 6HP (ex-2BYN) H. D. Price, 12, Hillerest Road.
Sydenham, S.E.26.

29BHS K. C. Wllkmson jur 113, Half Moon Lane,
Herue Hill, S.E

F8KZ Leon Vandy: stmlt 64 bis, Rue Vauban,
Roubaix : (ransmlts on 45 metres,

LA 10 Akademisk Radioklubb, Trondhiem, Norway

transmits with 40 watts input at weck-ends
and will welcome reports.
0000

We are indebted to M. A. Wust (EB
4AG) and M. Louis Fra (EB 4BC) for
the following amateur transmitters in

Antwerp whose stations are officially
licensed : —
4AA R. Verstrepen, 23, Rue Van Straclen, Antwer)

4AG A, Waust, 99, Avenue Elisabeth, Berchem-
Ant\verp

4BC L. Era, 46, Avenue Van Put, Antwerp.

4BX W. J. F. Stevens, 8, Rue Joseph Lies,
Antwerp.

4DA M. Jorssenm, 15, Ruc de Witte, Berchein-
Antwerp.

We understand that they will use the
nationality prefix EB, suggested by the
I.A.R.U., of America.

B 20
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A Section Devoted to the Practical Assistance of the Beginner.

TRACING A CIRCUIT.

The task of checking the wiring of
a receiver, which at first sight may
appear to be a confused tangle of
connecting leads, is facilitated if we
have a lixed point to start from. In
a multi-valve set it is as well to begin
with the aerial circuit, and then to
take the filament, grid, and plate cir-
cuits (in this order) of cach valve in
turn, always returning to or starting
from—it matters little which—the
negative side of the filament, which

a

HT
—=e—--

Fig. 1.—The ** starting point *’ of the fila-
ment, grid, and plate circuits associated
with a valve circuit is marked S in this
diagram.
accordingly may be regavded as an
imaginary ‘“ point of'(]eparture.” ‘
This plan is particularly helptul
when  examining  an  unfamiliar
receiver, and 1s also useful when
wirtng up a new one. It will depend
on circumstances whether it is easier
10 work from the grid and plate out-
wards to the filament, or vice versa.
Fig. 1 1s the skeleton diagram of
an anode bend etector valve, in

which S is the zero point.
0000

A TESTING DEVICE.
When testing for faults in such
components as anode resistors, grid
B 21

leaks, intervalve transformers, etc.,
which normally have a high resist-
ance, there is often a need for some-
thing a little more positive than the
popular ‘‘ dry battery and phones’
method, which, although excellent v
its way, has several shortcomings.
Notably, it 1s difficult, without con-
tinual practice, to estimate the rela-
tive intensities of the clicks heard
when carrying out tests. Failing accu-
rate measuring instruments, the use
of a buzzer connected up as shown in
Fig. 2 (/) can be recommended. This
arrangement affords a  convenient
source of pulsating voltage.

The instrument, preterably with
its dry battery (one or two dry cells
or a 4%-volt flashlamp battery should
be sufficient), an on-off switch, and
four well-msulated terminais or plug
sockets, should be mounted on a small
wooden baseboard. ‘The two pairs of
terminals are connected as shown. All
bll[[Cl'S are nrl‘anged more or less as
in the diagram (a), and m any case
it will not be a difficult matter to pick
up connection with the ends of the
magnet windings, one of which will
generally be joined to the frame.

To make a test, a pair of head
telephones are joined to the terminals
marked ““ Tel.,”” while two flexible
leads, which should for convenience
be fitted with electrodes having an in-
sulated sleeve (the so-called “ pin ter-
minals 7’ will serve), are connected to
the remaining terminals. The buzzer
is put into operation by connecting the
battery, or closing the switch, if one
is fitted, and the testing leads are
applied across the part of the circuit
or the component under suspicion.
One must rely largely on comparison
between the intensity of sound heard
when testing various values of resist-
ance ; all those used in a receiver are
hardly likely to tail at the same time.

www.americanradiohistorv.com

Tt will be clear, tor example, that
louder ““ buzz ”’ in the phones should
be heard when they are connected in
series with a 100,000-ohm anode re-
sistor as compared with a 2-megohm

(/.¢., 2,000,000-0hm) grid leak. The
primary of a step-up transformer

should, under test, show a lower re-
sistance than the secondary.

An arrangement of this sort is use-
ful as a rough indication of the value
of condensers ; it is impossible to mi:
take the difference in sound intensity

—

TBATTERV

Fig. 2.—(a) The connections of a typical
buzzer. (b) The connections of a testing
circuit across the magnet windings
when testing across capacities of, say,
o.ooo1 and o.cooz mfd. The buzzer
used in this way will not, however,
indicate the msulation resistance of a
condenser ; this must be checked by

other means.

Circuits in which there is appre-
ciable capacity must be tested with
some care, or results may be mislead-
ing. I'or instance, a faint ‘“ buzz ”’
may be obtained through the broken
winding of a transformer due to the
capacity existing between the sections
which are intact.

Ohmic resistances of up to at least
1o megohms may easily be tested.


www.americanradiohistory.com

222

DISSECTED DIAGRAMS.

Practical Points in
Design and Construction.

No. 63.-A * Single-coil Reinartz "
Receiver with L.F.
Amplification.

"THE valve V| is to act as a de-

tector, so it should have a
moderagely high amplification factor;
consequiently, its impedance will be

Wireless |

Wieslldl

MARCI] 16th, 1927.

The present series of diagrams is intended to show in an easily understandable manner
the various points to which special altention should be paid in designing typical

wireless receivers.

The simplified Reinw!z receiver shown below is extremely popular,

end is particularly adapled to reception of wavelengths from 600 metres downwards.

Although the coil (Fig. 4) may con-
sist of a single continuous winding,
it is really divided up into three sec-
tions—grid, aerial, and reaction.
The part of it i1 the aerial circuit is
that between the aerial and filament
tappings, while the reaction winding
comprises that bhetween the lower

ping. The H.F. choke may be of &
commercial pattern; it should lave
high inductance, low self-capacity,
and- preferably a restricted external
field, which means m practice that its
diameter will be small. The reaction
condenser C,, through which H.F.
impulses are fed back to the grid cir-

R
1
H.F.C.
\ (OO0 -0
HT 1+

(1) The conventicnat connections of the fllament circuit, with separate controlling rheostats for each valve.
section of the coil i1s connected betwecen grid and filament of the delector valve.
Aerial and earth are connected.

cation.

connect:on.
of the detector valve.

circuit of the L.F. amplifier is completed through the phones or loud-speaker and the H.T. battery.

(2) The tuned grid

(3) A condenser and leak are interposed for rectifi-

(4) The two parallel anode circuits are compleied; the first through the H.F. choke
and H.T. battery, and the second through the reaction condenser C; and the lower part of the coil to the nsgative battery

(5) The primary of an L.F. transiom2r, usually shunted by a by-pass condenser, is inserted in series with the anode
The secondary is connectiu between grid and filament of V;, a8 bias battery being interposed. (6) The anode

A potentiometer for the

deteccor valve has been added to provide a control of the grid voltage.

about 20,000 ohms. V, is an L.I.
amplifier and at the same time the
output valve, so a low-lmpedance
pattern is rcquired. . The filament
rheostats R, and R, should be chosen
by applying the rule already given.
In Figs. 2 and 3 the tuning con
denser C; may conveniently have a
value of o.o005 mfd., and the con-
ventional grid condenser (C,) and
leak (R;) of o.oo03 mfd. and 2
megohms respectively are suitable.

cnd of the coil and the filament tap-
ping. For the broadcast waveband
65 turns of No. 22 D.C.C. may be
wound on a 3in. former. ‘This forms
the grid section. The acrial and re-
action windings are wound as a con-
tinuation, and may have a total of
4o turns.  I'rom considerations of
space this may be of finer wire—
No. 30 D.C.C. is suitable. The
aeral will be joined to a point about
1o-15 turns below the filament tap-

WWW. americanradiohistorv: com

cuit, may have a valtic of o.00023
mfd. Its  insulation  resistance
should be high, as it must withstand
the voltage of the H.'I'. battery.

The recommended modification to
the grid circuit of the detector valve,
shown in Fig. 6, which allows of fine
control of grid voltage, is to be
recommended.

Various modifications of  the
Reinartz circuit will be shown in next
week's issue.
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News of the Week "

BROADCASTING ON THE AMAZON,

At Manaos, sitnated several hundred
miles up the River Amazon, a broadcast-
ing station is to be ervected having a power
of 1 kilowatt and opervating on 100 metves.

0000
'PHONING TO CUBA.

On Friday last the Post Office Trans-
atlantic telephony service was extended
to the island of Cuba. The charge is
£17 8s. for the first three minutes when
speaking to Havana, and £18 for other
plices in the island.

cooo
GERMAN BROADCASTING PROGRESS.

Herr Schiitzel, Minister of German
Posts, announces that the number of
licensed listeners in Germany durving 1926
was approximately 1,500,000, representing
an increase of a quarter of a million in
the year. German broadeasting is at
present carried ont by ten companies from
22 stations.

WIRELESS OPERATOR KILLED IN

STORM.

Mr. George Reynolds, aged 24, wireless
operator on the British steamer Seistan,
which  was caught in a cyclone near
Muadagasear on March 3vd, was killed
while preparing to send out a distress
message, It appears that in the confusion
occasioned by the storm he accidentally
came in contaet with a hich-tension wire.

Fery =

TORICS

in Brief

CHANCE FOR BRITISH EXPORTERS.
The arrival of a single British-made
wireless set in Honduras is reported to
have created a sensation. Hitherto Hon-
duras has depended solely on Americun
wireless pear.
0000

WELSH STATION STILL IN DEMAND.

¥ollowing the example which is being
set by several Welsh towns, the Swansea
Iiducation Committee is supporting a
notion in favour of erecting a broadcast-
ing station catering xolely “or Wales in
order to maintain Welsh individuality
and cultuve.

CHEAPER BEAM PLEA.

A plea for a cheaper tariff for beam
wireless is being made by the commercial
community in Australia. The rate of
2s. per word for beam communication be-

tween Australia and England  was
originally fixed when high-power stations

costing over £1,000,000 were to be used,
states Mr, James M. Dunlop, president
of the Associated Chambers of Commerce
in Australia. Meanwhile, the cable com-
panies are lowering their rates and are
proposing to make further reductions,
which will bring the cahle rate down to
2s. w word. One of the suppused advan-
taces of the beam system is its cheap-
ness, but the indications are that the
cables will easily eompete.

RIND

Review.

NEW TRANSATLANTIC TELEPHONY
STATION.

Preliminary experiments, it is under-
stood, are now being carried out at tie
new Post Office Transatlantic telephony
receiving station at Kembach. near Cupar,
Fife. 'The land line linking the station
with the Cupar Post Office has leen comn
pleted.

cooC
TELEVISION IN BRADFORD.

Mr. Charles Baxter, a young Bradiord
engineer, cluims to have invented a
systemn of lelevision superior to any other
method now being attempted. He dis-
penses with special illumination and velies
upon a rapidly moving beam of light
playing on the subject £0 be transmitted.
Unfortunately, Mr. Baxfer is meeting
with the same obstacle as other workers,
viz., a blurring of outlines in the repro-
duced image.

[eReRele)

THE ** EVERYMAN FOUR'" BOOXLET.

T]n) popularity of the Cveryman
Four ”’ constructional booklet recently
issued by our publishers may be ]ndned
by the fact that the first edition is com-
pletely sold out. A second edition is now
available,

The booklet has been preparved to incet
the demands of a large number of
amateurs who have been attracted by the
excellent performance of this “ ser of the

i W».—"i?“‘?;gm :

THE LAST WORD IN MARITIME WIRELESS. The world's latest and largest motor liner, the ‘* Alcantara,” which has left Southampteon

on lter muiden voyage to South America.

stations and ships, the ** Alcantara’ owns a complete music and speech distribution equipment,

B 23
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Besides pouessmg the most up-to-date wireless installation for cemmunication with land

together with a broadcast receiver.
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season.”” It is obtainable from all news
agents und hooksellers, price ls., or post
free from our publishers at 1s. 2d.
QOOoO
RADIO “ LIGHTHOUSES.'

The Liverpool Steamship Owners’
Association, in their annnal veport for
1926, draw attention to the fact that
although the introduction of wireless has
lieen of the greatest importance in the
protection of shipping routes, the exteut
to which radic ‘‘ lighthouses ’ can e
place general lights has never been
properly considered. Neither the Board
of Trade nor the Admiralty has any
effeciive control over the authorities now
charged with the administration of the
lighthouse services, all such matier
laving fo bLe brought under the review
af Tailiament

Wireless
Worrld

THE MARCONL COMPANY.

At the time of going {o Press uncer-
tainty still exists regarding the future
control of Marconi’s Wireless Telegraph
Co., Ltd. The shareholders have to choose
between a definite plan based on the re-
commendations  of  an  independent
accountant, Sir Gilbert Garnsey, and a
proposal to appoint a new board of
directors.

Sir Gilbert. iarnsey’s recominendations
include a capital reduction involving a
cut of 10s. per ordinary shave, the pre-
ference to remain intact, reducing the
capital from £4,000,000 1o £2,374,954.

Opinion in financial circles appears to
Le in favour of the board’s proposals,
i.e., the adoption of the recommendations
referred to above. The choice rests with
the shareholders.

IN THE * ALCANTARA'S’ WIRELESS CABIN.

receiving a message.

The Marconi operator is seen

Note the C.W. transinitter in the background. The cabin

contains a miniature ** S.B.”” switchboard providing for the control of the music
distribution eguipment installed throughout the ship.

WIRELESS AND COUNTY POLICE.

How a northern conuty police force in
an industrial district is using wireless
for relieving the telephonc system is ex-
plained by Sir -Leonard Dunning, the
Inspector of Constabulary, in the annual
reports oi police inspectors to the Home
Ottice.  The reports are published by
H.M. Stationery Ofiice.

* Time lost in the transmission of
appropriate messages vio exchanges is
obvialed,” writes Sir Leonard, ‘‘and
isolated detachnients on special duty can
be provided with means of communica-
tion. I have been surprised to find that
transmitting and receiving sets can be so
inexpensively established

* Communication by wireless telephony
has also been maintained successfully over
shorter distances. In my opinion, this
levelopment has great police possibilities
for use in wide districts.”

INDIAN LISTENERS TO WAIT?

Mr. Eric Dunstan, late of the B.B.C._,
has arrived in India to become manager
of the Indian Broadcasting Company. In
a speeeh before the Caleutta Rotary Club,
Mr. Dunstan congratulated the pioneer
wireless amutenrs in Caleutta for wnain-
taining a broadcasting service over a long
period in spite of numerous difficulties.
ITe stated that it was hoped that the
Bombay and Calcutta stations of the
I.B.C. would begin transmitting simul-
taneously, though, owing to delay in the
shipmenl of necessary materials, the first
broadeast might not take place until the
end of the year.

VACANCIES IFOR FLYING OFFICERS.

Vacaneies now exist for at least fifty
young men hetween the ages of 18 and £5
to be {rained as pilots for the Royal Aw
Force.  Fntrants who are selected amd

wWwwWw.americanradiohistorv.com
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pass the medical examination will be
gazetted to commissions in the reserve of
pilot officers on probation. Full particu-
lars are obtainable from the Secretary
(S.7 Reserves), Air Ministry, Adastral
House, Kingsway, London, W.C.2.

WIRELESS AT WESTMINSTER.
By Our PaArRLiaMENTARY CORRESPONDENT.

Amateur Broadcasting in Manchester.

Last week, in the House of Commons,
Mr. Day enquired whether the Post-
master-General was aware that the wire-
less transmitting station of the Man-
chester Radio Scientific Society, known
as 2HD, was broadcasting on a wave-
length of 440 metres; whether that was
i accordance with the instructions laid
down by his Department; and, if nof,
what aetion was being taken in the
matter.

Sir W. Mitchell-Thotnson said he had
asked the society to make certain altera
tions in the class of matter transmitted
and to refrain from using the 440-metre
wavelength for wirveless telephonic trans-
mission. The original licence for the
station had been withdrawn and a fresh
licence, embodying the revised conditions,
had been issued.

Broadcast Licences.

Answering a further question put by
Mr. Day, sir W. Mitchell-Thomson suid
that the number of wireless receiviug
licences issued in January was 440,712

The number of licences issued during
the year 1926 was 2,178,000, compared
with 1,602,000 in 1925.

Photo-telegraphy.

My. Day asked the Postmaster-General
whether he had received any requests ask
ing for permission to broadcast pictures
by the means of photo-telegraphy ; if any
experimental tests or demonstrations had
been carried out; and, if so, with what
result ?

Sir W, Mitchell-Thomson replied that
experimental wireless licences had becn
issued to several persous to enable them
to undertake experimental work in the
direction of the broadcasting of both still
and moving pictures. Several systems
had been suggested, but the matter was
not yet out of the experimental stage.

FATE OF THE QUEEN’S HALL.

Apropos the question which has been
on the minds of all music lovers during
the past week, viz,, the fate of the
Queen’s Hall, I understand (writes our
Broadecasting Correspondent) that the
matter is still being seriously considered
by the B.B.C., in discussion with Messrs.
Boosey. A meeting was held on Thurs-
day last, when arrangements were con-
sidered involving a subsidvy from the
B.B.C. and payment for the use of the
hall on each occasion when a perform-
ance is relaved.

As to the sums mentioned, I under-
stand that the earliest demands were
quite beyond what the B.B.C. considered
justifiable.  Whether or not the good
angel of compromise will put in an ap-
pearance is still, at the moment, open
to conjecture,

B 24
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A TOUR ROUND SAVOY HILL.

Part VI.—Arrangements for Simultaneous Broadcasting.

By A. S.

HE process of linking the various stations by trunk
lines to give the facility of rapid switching from
one station to another, and at the same timie give

good quality reproduction at all musical frequencies is
one of the most difficult problems which the B.B.C. have
had to face.

The circuits handed over Ly the Post Office for the
transmission of music arc of the overhead type, and arc
designed for speech frequencies only, and if a line cuts
off at 2,000 cycles per second it is quite good for the com-
mercial work for which the circuits were designed.. But,
as is well known, this figure is useless for the transmis-
sion of music. Fortunatelv, however, by using main
trunk routes composed of a heavy conductor, frequencies
of 8,000 cycles pass readily.

These circuits are unfortunately not composed of the
same size of conductor throughout their entire length.  Tor
instance, all trunk lines from
Savoy Hill leave by under-
ground cable for about two
miles, and are then joined
to loaded underground cables
which run to points several
miles from the centre of the
City, where they finally join
the overhead routes. ‘This
joining of different size con-
ductors, together with the
change in the type of the cir-
cuits, gives rise to certain

—

CIRCUIT (2) ]
! \ hrregularities.

Sections of several niiles
of loaded underground cable
frequently occur in the com-
position ot the ““ music *’ lines. The object of loading
a circuit is to increase the efficiency by adding inductance
(to a certain limit) to the natural induct-
ance of the line, In some cascs the trans-

Fig. 24.—Electrical conditions
in a two pair core cable.

ATTKINS.

the liability to cross-talk, or interference between neigh-
bouring circuits in a cable. Primarily, cross-talk is due
to an out-of-balance condition of the two wires of a cir-
cuit in respect of resistance, capacity, self-inductance,
and leakage. It is therefore necessary that loaded cables

Fig. 25.—Method of inserting loading coils for phantom working.

have the two wires of each pair accurately balanced clec-
rrically. . By using multiple twin cables, it is possible to
simplify the procedurc for securing freedom from cross-
talk. The wires of these calles possess sufficient balance
with regard to resistance, self and mutual inductance, to
avoid cross-tatk by balancing the electrostatic capacity of
the circuits. When any circuit in the cable is Lable to
he earth-connected, each separate capacity has to be con-
sidered in respect to the resultant capacities.

Balancing Capacities.

Iig. 24 shows the electrical conditions existing between
a two-pair core in cross-section. . Each of the wires A,
B, C, and D has a capacity to earth in addition to the
wire-to-wire capacity. Hence for a condition of no

mission value is improved ‘in the ratio

of 4 to 1, in other words, the attenua- 10

tion is diminished to one-fourth. —Q\
Loading Coils. 08—
There are two methods of adding this
inductance in actual practice : 06
1. By the insertion of loading coils ~
at regular intervals. Tl
2. By continuously loading, 7.e., by o
winding over each copper conductor 5
with a close spiral of fine steel wirc or d

thin steel ribbon.

While the overhead line has a high-
frequency cut-off, it suffers from in-
stability, owing chiefly to atmospheric

|
1000

_
2000 3000 4000 5000 8000

CYCLES PER SECOND

6000 7000

conditions. The loaded underground
line has the undesired effect of increasing
B 25

Fig. 26 —Frequency characteristic of a line (A) before correction and (B) corrected
for frequencies between 50 and 8,000 cycles by a suitable line network.
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A Tour Round Savoy Hill.—
cross-talk or overhearing between circuits (1) and (2),
a=c¢ and 0=d, also e==f=g=/). The method adopted
in balancing these capacities is as follows :—

The wire-to-wire and wire-to-earth capacity unbalances
are measured on each length of cable (about 176 yards)
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Fig. 27.—Trunk telephone circuits in use by the B.B.C.

before jointing, and from these results crossed pairs are
arranged in the joint between the two cable lengths, so
chosen as to diminish these out-of-balance capacities. So
that between two loading coil points (about twelve
lengths) the wire-to-wire unbalinces e— f, li—g, e—1l.
/—g and the wire-to-earth

Wireless
Woerld

MARCH 16¢h, 1927.

adding of inductance te a line, however, also adds re-
sistance, therefore there is a limit to the amount of in-
ductance which can be added.

A loading coil consists of a ring of soft steel over
which are wound two coils of insulated copper wire, one
winding being placed in each line of the circuit. When
a cable is required for ‘‘ phantom ”* working, the coils
are wound as in Fig. 25. In the standard loading coils
the inductance varies from 6o millihenries to 250 milli-
henries, and the resistance from 1.82 to 20 ohms. The
loading coils arc inserted in a circuit at regular intervals,
and it is vitally important that this spacing should be
adhered to within, say, 1o yards. The spacing varies
from 1.1 mile to 2.6 miles.

w
5] z &
z &, o
= < &
z o W -
m ul; -
" o o]
o Sa
z Quw oS
3 oz S
[ ] B S
TRUNK S— -
LINE
INCOMING ONE WaY
PROGRAMME REPEATERS E
S
TRUNK
LINES
OUTGOING

Fig. 28.—Schematic diagram of S.B. distribution system..

Al trunk lines before being used for incoming pro-
grammes are first corrected by the insertion of a line
network composed of inductance, resistance, and capa-
city, and the effect of this network can be best under-
stood by reference to Fig. 26. Curve A shows the fre-
quency characteristic of an actual line, while curve B
shows the effect of the combination of the line, together
with its correct network, giving for all practical pur-
poses a straight-line characteristic from 50 to 8,000
cycles.

The linking-up system can best be studied from
Fig. 27, and has resulted in the erection by the B.B.C.
of four repeater stations at London, Glasgow, Leeds,

unbalances a—¢ and &-4

will become negligible.
The efticiency of a tele-

phone circuit for transmis-

; . TO GENTRE OF
ston purposes 1s governed by

COiL BRIDGING

(1) Capacity. g

(2) Inductance. 8 ) A
(3) Resistance. KEY 1 M
(1) Tusulation. (o= o) A_"—_J -

The inductance in an un-
loaded cable circuit is prae-

TQ INTERRUPTED
TONE

SB.
AMPLIFIER INPUT

tically negligible. The capa-

city attenuates the amplitude
ot the speech currents, and
the object in adding induct-
ance 1s to neutralise the capa-

-
=2, T
Z
xz
o5 PILOT 7
SN L | ALARM
Oj N i
P-m _L
o =
24V '
= RS N
/}
- CALLING AND .~
CLEARING LAMP

TOY.
TRUNK LINE 24V ]

city effect, leaving only the
resistance compenent.  The

Fig. 29(a).—Circuit operated by line relay.
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A Tour Round Savoy Hill.— _
and Gloucester. It will be
seen that in the event of a = MAIN
serious  breakdown of the L DISTANT END TRUNK LINE 015 FRAME O
qinle 1 D% === e e 0-=—--- o v
trunk lines between London a5 H
R zo ~ R o AN g .
and Leeds an alternative "= T TRtass
route is  provided  wia | =t BREAK
e fia Birmingham, TERMINATED ON PLUG OR JAGK g =  JACKS
iy I
Stoke, and  Manchester. = == —0-- s o #l/l et
These repeater stations not ) O - o ] = []
only  provide  convenient i e i
switching points, but also 17 = Ce— = L
points for correction and ]
amplification in an en- S
P -
deavour to maintain a !<g§
. . . . beg i
straight-line  characteristic P2ed
s X Z
throughout the whole system ' ! A
e g e - 4
and also to keep the ratio of &>
. o< | e
signal strength to cross-talk LRgH
level to such a cegree as to 1= J v
ensure that the received sig- )CALLING AND
nal is not marred by cross- i JJCLEARING LAMP
talk. TO EARTH VIA!
& ,l‘, TWO RELAYS AND; KEY
T'he repeaters used at the ONE SET OF CONTACTS!
repeater stations are of the L
one-way, two-stage, resist- ) 24y,
)
oUTPUT TO PILOT LAMP
TO DELAY TONE  TRANSFORMER VIA ALARM RELAY Fig. 29(b).—Trunk line con-
nection to line relay
e .
o ance capacity coupled type,
;Q - apd are so designed as to
:% 3 | give a straight-line character-
X, J . . istic at all frequencies. The
2% P
23 B‘I (¢ outputs arc choke-fed trans-
ko = y = former-coupled to line, and
o<« INPUT B - o H
Bis ¥ ] e the transformers are designed
o— e | to match the mean impedance
VAN | of the line. The miximum
A ”L‘J E O~ A | gain obtainable by these re-
1 7 g | I Y eaters  expressed in  tele-
MANUAL ‘ - peaters  Cxj
OPERATION ‘ u_li = CALLING AND its i ‘enty stan-
o : b phony units is twenty stan
= LAMP dard miles.
OO0, ‘ e S ER——
g 1 —T - The S.B. System.
1 A . a
[—;, An cssential of the broad-
G cast service is that any circuit
= 2 ]gﬁmkﬁsm becoming  faulty  during
say  RELAY ANS;’I‘{EEL%‘NG 24V transmission should be sub-
- z stituted by a good circuit in
TO P.B.X — == _ o : A
ENGAGE TONE = a minimum period of time,
F . L and in order to do this special
24v f | A attention is given at the S.B.
24y, viA | I centres by ofticers of the
ALARM RELAY ~————o Y Tarnara]l P Fice
B L General Post Oftice.
A schematic diagram of 4
& ) . repeater station is shown in
I Fig. 28. The trunk line
= = passes to a line balance cir-
H.T. CIRCUIT ’ TO PB.X cuit, which corrects the wire-
to-earth our of halance,
Fig. 29(c).—Theoretical line circuit diagram through the level raiser
R 27
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amplilier wae the correction network. This amplifier
makes up for cut-down in the network. The output of
the level raiser amplifier is connccted to bus-bars, where
distribution takes place to other stitions and into the
next repeater station e the one-way repeaters, the line
balance, correction network, and level raiser ampliher
being brought into operation automatically only when
the programme is incoming to that centre, and not when
outgoing. The switching arrangements are so designed
that the time taken from changing over from taking a
programme incoming on a given ‘tiunk line to feeding
another programme outgoing need not take longer than
14 seconds.  This may le often noticed, particularly
Juring a ““ Round the Stations 7 programme.

Wireless
Waorld

MARCI! 16th, rgz7.

termination of the test set is by a plug and cord, in order
that it may be readily inserted into any of the trunk
lines, which- terminate on jacks. A capaeity test gives
at once an idea of the distance to a disconnection fault
and its location.

Semi-automatic Apparatus.

The operation of the semi-automatic apparatus is com-
menced by the distant station inserting a plug in the trunk
line giving a balanced earth connection as in Fig. 2g9.
It will be seen from the line circuit diagram that with
the distant end connected for receiving S.B. a current
flows to line via the line relay *“ A,” the contacts of the
cut-off relay *“ B,”” and the break jacks passing to earth
via the centre point of the choke at the distant end. The

line relay now being energised, the arma-

LEVEL
RAISER
AMPLIFIER
INPUT

¥

ture operates, lighting the calling lamp
and energising relay ““ C ’” and the pilot
alarm relay.  This relay is common to
all line circuits and operates what is
known as the pilot lamp, together with a
buzzeralarm. ‘The function of relay ¢“C”’
is to connect to the line an interrupted
tone z/a a transformer indicating that
either the S.B. centre is not ready- to
send S.B., or that the plug connected to

PARALLEL
JACKS

the input transformer ol the line ampli-
fier has not been inserted. In normal
operation, however, it is usual to insert
the input plugs beforehand, and it will

— i be as well to follow the circuit from
that operation.

An S.B. Call.

The programme Is always fed to the
S.B. board on strips of parallel jacks,
from the output of a “B " or a level

{/_
h~ '_ e ——
zx ] =
= C:: s 3K |
0 W
pﬂi 4 —
'S
«M,J {
H.T. > a
RELAY = =3 S
OUTPUT 5o
y S—
AN aaas.
é (o)
3 10 G
(=] -
< g%,

raiser amplifier.  The actual operation
of plugging up to the S.B. hoard auto-
matically earths the sleeves of a strip of
parallel jacks.  Now assume that input

plug has been inscrted in onc of these
jacks. It will now be seen that a current
flows via the clearing lamp. the resist-
ance spool relay ““ D,”” the sleeve of the

Fig. 30.—Lines from ** B " output boards to S.B. hoard and level raiser amplifier.

The operations at the repeater stations are semi-auto-
matic, the operators only controlling the inputs to the
level raiser and the repeater amplifiers. At London and
Leeds all the apparatus is controlled from two desks.
One contains valve oscillator, amplifier, A.C. bridge,
and a hank of jacks on which is terminated all incoming
trunk lines, while the other desk is the S.B. operator’s
position containing a D.C. line test set, together with the
plugs and cords which are the flexible input connections
to the various ampliliers.

Fault Clearing.

A valve oscillator and amplifier are used as the tone
source for obtaining the frequency characteristic of the
trunk lines, while a D.C. test set is used for testing for
low insulation, earths, loops, and disconnections. The

plug and jack to earth giving a clearing
signal. The sleeve relay ““ D’ has now
operated, closing the contacts. If the new circuit brought
into operation is followed it will he found that relay “ 5,7
whose function it is to connect the output transformer
to line, cannot operate, owing to the non-operation of the
line relay ““ A" Further, the trunk line is left through to
the P.B.X. and the S.B. answering field v/z the hack con-
tacts of velavs ““ C,”” “ E,”” and “F.”” The distant end

now takes the line for S.B. operating the line relay
A7 The input plug being inserted, relay ““ E 7’ must

now operate z/a the contacts of relays “ D > and ‘“ A.”
connecting the output transformer to line. It the circuit
is followed closely it will be seen that relay ““ E ' is
now in parallel with the calling and clearing lamp, and
the lamp ceases to glow, indicating the line has been
taken. Further, the aperation of relay “ E ' aperates
via the spare contacts two local circuits—one being relay
B 23
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A Tour Round Savoy Hill. -

““@G,” which connects the L.T to the valve filaments,
and the other relay ““ I,”” whose function is to put a
tone on the P.B.X. line, indicating to the tclephonist
that the line is in use for S.B.

A double position key is provided on the one side
giving manual operation, and on the other cutting off
the line battery which is used when an earth fault ap-
pears. Relay ““ I ’—the H.T. feed relay—is in the posi-
tive H.T. lead feeding the amplifier, and should the
H.T. feed fail, then the armature drops back, making
a local circuit wig the contacts of relay ¢ I ’'7 lighting
an alarm lamp and ringing a bell. Upon the line current
being broken at the distant end, relays ‘“ A’ and “D "’
ceasc to operate; the shunt is taken ofl the lamp, and
the S.B. engineer receives a clearing signal.

There now remains the connecting link between the
output of the “ B’ amplifiers mentioned in a previous
article and the S.B. board. In order to reduce the
number of strips of paralleled jacks, a circuit has been
designed which will accept cither the output from a
« B " amplifier or a level raiser, but not both, thus reduc-
ing the total number of strips by 50 per cent.—lig. 30.

Assume a programme is being sent from a ¢ B’ out-
put board to the S.B. board. All the sleeves of the
plugs on the output bLoards are connected through a
resistance to an earthed 24-volt battery. Upon inserting
a plug in the S.B. jack on the output board, relay *“C”
will operate, lighting the signal lamp. The bottom con-
tact of this relay now completes a circuit via relays
« > “F,” and the back contacts of the master relay

Wireless
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SR Relay ““ 107 operating  connects  the output
board to the parallel jacks, and relay “ D" puts an
carth on the slceve of the parallel jacks and also on the
master relay < H.” If the level raiser amplifice input
plug associated with the same strip of parallel jacks is
now used, it will be found that, upon relay “1°7
operating, the bottom contact of this relay cannot operate
relays ““D ' and ‘“ E,”’ which connects the output trans
former of the correction amplifier to the parallel jacks,
owing to the master relay < H '’ already being operated,
but instead closes a local circuit marked hooter circuit
which is an audible alarm indicating dual connection.

Trunk lines for long-distance outsi:lc broadcasts are
treated in a similar manner to lines between stations, only
instead of the lines passing through repeater stations
portable repeaters are sometimes placed in the trunk lines
at convenicnt points in order to maintain the correct
ratio of the music level to the cross-talk level as con
stant as possible.

In conclusion, be the broadcast from Aberystwyth.
Marazion, Pewsey, or Loughborough, the liners d/ajestic
or Mauretania, Croyland Abbey or from distant cathe
drals, the programmes continue to be transmitted suc-
cessfully, cach bringing its own particular line, termina-
tion or repeater problem, and no real complaint can be
made regarding the quality of these transmissions when
all the ditficulties are considered.

The next and final article of this scrics will describe
the routine at Savoy Hill with regard to artists, re-
hearsals, studios, and transmissions, from the programn
point of view.

CALIBRATING A SHORT-WAVE WAVEMETER.

§§ }i 7HEN it is wished to calibrate a recciver or wave-

meter for the shorter wavelengths, ie., 10 or

20 metres, the accuracy of the harmonic
method leaves much to be desired, while, when the experi-
menter has only a rough idea of the wavelength of the
coil he is using, the reception of such standard frequency
stations as NKIF, WWYV, etc., is rather a tiresome
business.

It is proposed herc to show a way which involves little
time or trouble, at the same time being reliable.

The method about to be described is based on the fact
that a horizontal, non-carthed wire, provided that it is
free which such objects as tin roofs, lighting wires, etc.,
which are liable to affect its capacity, has a natural wave-
length of twice its actual length in metres.

We will assume for this example that it is desired to
calibrate a receiver for ten metres. The procedure is as
follows :—A taut, horizontal wire W (No. 18§ or 20
S.W.G.); five metres (16.4 feet) in length, is erected,
held by a piece of dry string, a, at cither end, the
string being connected to the wire by means of small
insulators. It would be best to do this in the garden,
away from surrounding objects, for the reason stated
above. The wire itself is suspended four or six feet
above the ground. When all is in readiness the oscil-
lating receiver which, in most cases, must temporarily
be made portable, is Lield so that the coil is about a foot
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away from the wire, the axis of the coil pointing in the
same direction as the wire, ncar the centre.

The condenser is then varied until a click in the tele-
phones indicates the resonance point, and the condenser
scale reading is noted. A graph, scale reading against
wavelength, may be plotted for the particular coil in
the receiver by varying the length of the wire to give
such wavelengths as 8, 12, 135 metres, and so on.

e —— 5 METRES —— ~

=

RECEIVER OR
ot WAVEMETER

Direct measurement of wavelenfith with a horizontal wire
resonator.

Tt is then comparatively simple to calibrate an absorp-
tion meter from the recciver by the ‘“ click ”’ method.

If the experimenter is in possession of a heterodyne
wavemeter so much the Letter, as it can then be calibrated
direct, the only other cssential being a galvanometer
or pair of telephones in the plate circuit for resonance
indijcation. C. W. P
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THE RANGE OF

Evidence from Simultaneous Records

OR several years there has been evidence that atnio-
spheric disturbances are frequently received simul-
taneously, say, in America and Europe.

In order to study this phenomenon more closely, investi-
gations were carsied out by M. Baumler at the Berlin
Telegraph Technical Department, in conjunction with the
Radio Corporation of America, upon stations separated
by still greater distinces. Rocky Point served as trans-
mitter on a wavelength of 17,500 metres, The signals of
this transmitter were simultaneously recorded in Berlin,
California. and the Hawaiian Tslands, with mechanical
recorders which could be run at the same speed.  In order
to fix the times the signals were sent according to a definite
scheme, so that it was always possible to recognise those
parts of the records which were heard at the same time.

Wireless
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A TMOSPHERICS.
taken in Different Parts of the World.

with certainty occasionally. With certain particular dis
turbances, however, it is unquestionable that they were
recorded simultaneously at all three places, with a dis-
tance of nearly 12,000 km. between Berlin and Cocohead.

It is thus demonstrated that the range of powerful
atmospherics equals that of a large transmitter, and so it
is not remarkable that with us in Europe atmospheric
disturbances never completely cease, even in the absence
of thunderstorms. The actual cause of atmospherics is
certainly not elucidated by this investigation. One might
almost entertain the supposition that particularly strong
atmospherics, which can apparently be heard all over
the earth at once, have their source outside the earth, and
are in some way related with sun-spots. It is neither
proved nor disproved, however, that powerful lightning
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Simultaneous records of transmission from Rocky Point (a) at Marshall, California, (b) at Cocohead, Hawaiian Islands, and (c) nt

Berlin

The rate at which the strip was allowed to run was
1o cms. per minute, so that at a sending speed of 30
letters a niinute there would be 4 space of 5 cms. between
two tetters. g

The recciver at Cocohead in the Hawaiian Islands
always had the strongest atmospherics, while the reception
at Marshall, California, and at Berlin was generally very
good. The agreement of numerous disturbances, which
arrived at Berlin and Marshall practically simultaneously,
is at once evident from the record strip, while the agree-
ment with disturbances at Cocohead can only be proved

The ‘“Amplion” Public Speech Fquip-
ment.
Messrs.  Grahwm  Amplion, Limited,
bave produced a fascinating art brochure,
copiously illustrated, dealing with the

Spced of tape 150 cms. per minute ; rate of transmission 30 letters per

minute.

discharges give rise to disturbances which are propagatel
over the entire earth’s suitace.

Further researches on the part of the Berlin Telegraph
Technical Department aim at a closer study of atmo-
spherics, und in particular it is hoped that a new proce-
dure will permit the disturbances to he analysed by means
of determining their *‘ waveform.” Possibly this will
provide a means of deciding whether all such disturh-
ances, or only a portion of them, are of atmospheric origin
and whether some of the phenomena are not of cosmic
origin. H. K.

the A.C. mains. A very clear wiring plan

and layout printed in three colours malke

the task of construction extremely simple

even to a beginner. The hook, known as

publication No. 452, is priced at 1s.
cCcoo0

NOTES.

“ Amplion” Public Speech and Band Re-
peater Equipment. The Company is now
In a position to supply a complete public
speech outtit at the low price of £125.
The hrochure describes how successful the
equipment has heen when employed, not
only for public ceremonies, but at
cinemas, restaurants, and dance halls in
the distribution of speech and music.
One of the most impressive oecasions on
whieh the “Amplion” equipment was
used was in May, 1925, during the
Canonisation Ceremony at St. Peter’s,
lome.

Building the K.1. Three Valve Set.

In a new and attractive brochure issued
by the Marconiphone Co., Ltd., of 210
212, Tottenham Court Rd., London, W.1,
full details are given, with diagrams and
illustrations, for the construction of the
K1, three-valve receiver for A.C. mains.
This receiver, of course, makes use of
the new K.1. valves, and consists of a
detector with reaction into the aerial tun-
ing circuit and two transformer-coupled
L.F. stages; it is combined with a unit
supplying both high and low tension from

WWAAL americanradiohistorv:-com

Gifts for Blind Listeners,

In connection with the introduction of
the ““ Hear-Easy” Rubber Headphone
Pads, Messrs. Electradix Radios, 218,
Upper Thames St.. E.C.4, are offering one
pair free to any blind listener for 2d. in
stamps to cover postage. Hospitals will
be supplied with one free pair for cach
pair ordered. The “Hemr-Easy” pads
are being issued at the sule price of 6d.
per pair. They are soft and comfortable
and are specially designed to exclude ex
traneons noises.
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VALVE VIBRATION.

Microphone howling in the loud-
speaker is sometimes caused by vibra-
tion of the glass walls of one or morc
of the valves in the receiver or ampli-
fier. When the trouble is traced to
this cause, a cure can gencrally be
¢ffected by damping the bulb of the
valve with rubber pads, as shown in
the diagram. In this case four picces
of sponge rubber arc held against the

olass with an elastic band, which
-
A M
|
\
: \'SQUARES
{  OF SPONGE
RUBBER
ELASTIC /
BAND

Damping out valve vibration.

should be as strong as possible in
order that the rubber may press firmly
against the glass.

A few experiments should be tried
to ascertain the best position for the
rubber pads, as the vibration will be
unevenly distributed over the area of
the bulb, some parts vibrating more
vigorously than others.

H.H.S.J.
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FROM OUR’

READERS

TIES

TESTING FOR CONTINUITY.

Tt is uscful to know that continuity
tests can be carried out with a puair ot
telephones without any other appara-
tus. As is well known, a telecphone
earpicce will generate a small current
if the diaphragm is tapped; indeed,
this was the principle used by Graham
Bell in his original microphone.

Since the carpieces of a pair of tele-
phones are in serics, a sound will be
heard in one if the other is tapped,
provided that there is electrical con-
tinuity between the telephone tags.
‘T'hese tags ave, therefore, applied to
the circuit to be tested, and onc ear
picce is placed to the car while the
other is lightly tapped or placed over
a ticking watch or other source of
sound. If a corresponding sound is
heard in the other carpiece continuity
is indicated. H.J. S

0000

ALUMINIUM PANELS.

In many of the more modern sets
in which shielding is employed, an
aluminium pane! can be advantage-
ously used instead of one made of
cbonite. This metal is much cheaper
than cbonite, and is almost as casy to
work. The best thickness for panels
is about {in.

Some constructoxs might experience
trouble in obtaining a pleasing finish
with aluminium, the usual shiny sur-
face looks cheap, and cmery paper
imparts a rough appcarance.

A frosted finish is by far the most
elegant. This effect can be easily
and rapidly obtained by the follow-
ing process. Lay the panel flat, and
wet its surface with a strong solution
of caustic soda or caustic potash.
Leave for twenty minutes, then wash
well and wet with nitric acid.  This
process should be repeated several
times, the panel being finally rinsed

WWW-americanradiohistorv.com

A Section Devoted to New ]deas
and Practical Devices.

for several minutes, dried, and finally
lacquered if desired.

One should be careful not to let
cither the alkali or the acid come into
contact with the hands or clothes as
both are very corrosive. A piece of
sponge rubber can be used for spread
ing the caustic soda, and a piece
of wood for spreading the acid.
C.H.R.

oooaQC

“QSL” CARDS.

It is the custom among transnntting
amateurs to use their ‘“ QSL " cards
as ““ wallpaper 7’ to decorate the im
mediate vicinity of their transmitting
gear.

Possibly some amateurs may have
other ideas regarding mural decora
tion, in which case the question of the
disposal of cards is at once raised.
Besides constituting a valuable record
of the work of the station, a collection
of cards is a thing to be proud of and
to show to onc’s friends.

Quite an cffective and unobtrusive
way of displaying them is to file them
in a picturec postcard album. The
hest type of album is that in which
the leaves are slotted for the corners
of the cards. C. S. B.

VALVES FOR IDEAS.

Readers are invited to submit brief
details, with rough sketches, where
necessary, of devices of experi=
mental interest for inclusion in this
section. A dull emitter receiving
valve will be despatched to every
reader whose idea is accepted for
publication.
Leticrs  should be addressed to the Lditor,
“ Wireless World and Radio Review,” Dorscl

House, Tuwdor Strect, London, E.C4, and
marked * ldeas.”
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A Talk on Detectors.

Mr. E. A. Hannay, AM.ILE.E., read
A paper on “ Detectors: Their Effect on
Quality in  Reproduction ” at the last
meeting of the Sheftield and District Wire-
less Society. The lecturer first dealt
with the functions of an ideal rectifier in
transforming the H.F. currents into audio
or L.F. currents, and giving faithful re-
production.  The crystal detector re-
ceived special altention and it was clearly
demonstrated thal any rectifier relying
upon a curved characteristic for its de-
tecting properties must necessarily cause
some distortion in the L.F. output. Mr.
Hannay gave a very clear description of
the two popular methods of valve recti-
fication, viz., the cminulative grid and
the anode bend, and he recommmended the
latter for comparative freedom from dis-
tortion.

Hon. Sceretary : Mr. R. Jakeman, 129,
Ringinglow Road, Sheffield.

Qo000
R.-K. Loud-speaker Demonstrated.

A demonstration of the Rice-Kelloge
loud-speaker at the February meeting of
the Institute of Wireless' Technology
evoked the general opinion that the in-
strument was a great advance in loud-
speaker design.  The loud-speaker was de-
seribed in a paper vead by Mr. H. W.
Gambrell, AMIR.E. The musical re
production was of very high quality,
particularly in regard to the lower fre-
quencies,

Purticulars of forthcoming meetings of
the Institute may be obtained from the
Hon Asst. Secretary, Mr. Harvie J. King,
71, Kingsway, W.C.2.

cooo0
Television Campaign at Hounslow.

Oun March 1st members of the Houns-
low Wireless Society held their first meet-
ing in the new headquarters at the Church
Hall, Hounslow.

Prof. A M. Low, the President of the
Society, addvessed a large audience on
the subject of “ Television: Tts Difficul-
ties and Possibilities,” and the ensuing
discussion showed how Leenly the subject
appealed to the many members present.
‘The Society has decided to begin a sevies
of experiments in television.

Owing to the increased accommodation
the Society now has a few vacancies for
new members.  Applicants should com-
municate with the Hon. Secretary, M.
W. R Collis, 7, Algar Road, Isleworth.

0000
Experiments with the Heaviside Layer.

The fascinating subject of the Heavi-
side layer was the theme of Mr. M. G.
5. Bennett’s lecture before the DBristcl
and  District Radio Sociely on Friday,
Mavelh 4th. Having veferred to the early
attempts to gauge the height of the
Heaviside layer, the lecturer dealt with
the experiments of Prof. E. V. Appleton
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Secretaries of Local Clubs are invited to

send in for publication club news of gencral

interest. All pholographs published will be
paid for.

and Mr. M. A, E Barnett. These
workers applied the principle of inter-
ference in light waves to the solution of
the problem Ly means of signals of known
wavelength transmiiting over a known
distance. With the use of a recording
galvanometer to measave signal strength,
it had been found possible to determine
the interference bands hetween the direct
and veflected waves. This phenomenon
apparently cxplained the fluctuation of sig
nal intensity from nearby stations at night
and the fading of more distant ones.
Qo000

Wireless Films in Bristol.

Cinematograph films of inferest to all
wireless listeners will be displayed under
the anspices of the Bristol and Distvict

i WEDNESDAY, MARCH 16th.
North  Middlesex Wireless Club—At 8
vom. At Shafteshury Hall, Bowes Parls,
: Annual General Meeting.
i Barnsley and District Wircless Assnciation.
¥ —At 38 pom. 1¢ 22, Market Strect.
Demanstration on Transmitter.
Muswell Hill and _Distriet Radio Society.—

At 8 pan. At Tollington School, Tether-
down. Lecture: “The Trend of Valpe
Hendrrson,

Design,” by Mr. V. E.
1. M.1.EE,

Edinburgh and District Radio Socicly.—At

8 pa. At 117, George Strect. " Three
Valres.” by Maior Gill, I.E.
Bristol and District Radio Socicty— -t the

Central Hall, Old Market Stroct. Dis-
play of Wireless Films (sec letterpress ).
THURSDAY, MARCH 17th.
Gulders Green and IHendon Radio Society.

At 8 pm. AL the Club House, Willi-
rield Way. Lecture (with cxperiments):
"4 _Journcy into the World of Science.’

by Mr. Q. (. Blake. M.1.E.L.

v FRIDAY, MARCH 18th.
Radio Society of C'reat Britain.—Informal

Meeting. At & pan. At the Imstitution
of Electrieal FEngineers, Savoy I'lace,
W.C.2, Lectvre: " The Mouliin Volt-

weter " (with practicol demonstration), by
Ar. W B Medlam.

Radio Experimental Society of Munehester,
—-Lecturs by DMr. Blake, of Messrs.
Rudion.

Leeds Radio Socicly.—At 8 pm. At Cal-
linson’s Café, Wellington Strect, Leeds.
Lecture:  ““ Crystals,”” by Mr. R. E.
Timms.

Sheflicld and District Wireless Socicty.—At
the Dept. of Applied Science, St. George's
Square.  Lecture: “The Design of an
A.C. Mains Enit" by Mr. L. I
Crowther, AJ.T.E.E.

MONDAY, MARCH 2ist.

Southport and District ladio Socictn.—A4t
8 pan. At 20, Searisbrick Strcet. Lee-
ture: " L.F. Awmplification _as Applied to
Public  Demanstirution  Purposes,” by
Messrs. F. aund L. Hough.

Northumpton and District Amateur Radio
Society.—At 8 p.on. It Cosmo Cafs.
Leciure: “The Ferranti Transformer,”
by Mr. Garside (o] Ferranti. Ltd.).
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Radio Society this evening (Wednesday)
at the Central Hall, Old Market Street,
under the patronage of the Lord Mayor
or Bristol and the director in charge of
the Cardiff Broadcasting Station. Tickets
of moderate price may be obtained from
any member of the Society or from any
local wireless dealer., The procceds will
be divided between the Lord Mayor’s
“ Wireless for Hospitals ” Fund and the
5WA “Sets for the Sick” Fund (Bristol
Branch).

Hon. Seceretary: Mr. 8. J. Hurley, 46,
Cotswold Road, Bedminster, Bristol.

oooo0

Points about Amplification.

Another lecture under the “individual
research ” scheme organised by the Radio
Experimental Society of Manchester was
delivered at the meeting on March 4th by
Myr. R. MacKay, who dealt with “Some
Theoretical Considerations of Amplifiers.”
Among tho interesting and often neglecied
points dealt with by the speaker were
tuning the “blocking or coupling” con-
denser in H.F. amplifiers, tuning the by
pass ” condenser in L.F. amplifiers, and
determining the correct kind of trans-
former to mse in any given set. Mr.
MacKay also dealt with the methods of
preventing internal reaction in sets, and
concluded with an intevesting reference
to the problem offered by the diminu-
tion of the amplification factor in multi-
stage H.F. amplifiers. The lively dis-
cussion which followed dealt particularly
with the vurious means of measurin.
amplification,

Hon. Secretary : Mr. J. Levy, 19, Lans
downe Road, West Didsbury, Manchester.

0000

Plotting Valve Curves at Home.

The practical demonstration in the mak-
ing of valve curves given by Mr. R.
Kivlew at the mectine of the North
Middlesex Wireless Cluh on March 2nd
was in reality a continuation of his lecture
given at the Society’s meeting reported
recently in The Wireless Waorld.

The lecturer had brought some large
sheets of graph paper and, after drawing
a dingram of the actnal connections of
the apparatus, he proceeded to plot curves
from the data obtained from the instru-
ments.  For example, after ascertaining
the actual voltage applied to the plate
of the valve, the plate current was
measured for various grid potentials, the
plate voltage and filament curvent remain-
ing constant. The instrument used for
measurements was the multi-range meter
recently acquired by the Club for loan to
members.

On  March 30th, a lecture entitled
“Broadeast  Engineering  and  Break-
downs ” will be given by My, J. H. A
Whitehouse of the B.B.C. Visitors will
be welcomed.

Hon. Secretavy: Mr. . A, Green, 100,
Pellati Grove, Wood Creen, N.22.
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By Our Special Correspondent.

The P.O. Vans.—Broadcasting from Aintree.—From Putney to Mortlake.—A Wrong Theory.—
Co-operation in Spain.—A New York Move.

In Quest of the Oscillator.

Two or three months ago the listen
ing world, and particularly the oscillat-
ing section thereof, was shaken by the
announcement that the Post Office had
equipped a van with direction-finding
apparatus for the purpose of tracking all
kinds of offenders. Oscillators,
« pirates,”” eother hogs, and the like
were all to he brought to book, and the
ether was to be finally purged of all
disquieting elements.

cooo

A Fleet of Two.

And yet Savoy Hill is receiving mniore
complaints of  oscillation than ever
before. I hear thut the Post Office will
soon buve another wireless van on the
road, making a total of two to cover an
avea of approximately 60,000 square
miles, even if their activities are to be
restricted to England and Wales. One
may suppose that the authorities know
what they are about, but a fleet of two
seems rather small.

The original van is at presenl roaming
the Midlands.

000D
An Accountable Crackle.

The Wigan reader who suspected «
faulty grid leak when he tuned in to Aber
deen’ the other Sunday was relieved to
learn afterwards that he had heen listen
ing to « service in Gaelir,

cocoo

A Horrible Feature.

TFortunately there seems little likelihood
that the B.B.C. will emulate the prowess
of a certain Ainerican station in putting a
physician on the programmes to answer
health questions addressed to him during
the week. Anything more dreary and mor-
bid than a vecital of the week’s auches and
pains would be difficult to imagine.  Loug
may we be spared it

ocoo
On April 1st.

An All Fools” Day programme is to be

broadcast on April 1st; it will he called

_ “ April Fooling,” and the cast is to in-
clude Norman Tong, Marjorie Fulton and
Wish Wyune.
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Co-operation in Transatlantic
Programmes.

What distinguished Keston’s Aweri
can relay on Tuesday of last week from
those which have gone before was the
fuet that WGY arranged the programme
to suit British listeners. The announcer
addressed his English hearers more than
once, remarking that the programme

HOW
Hubert Opperman, Australia’s champion
racing cyclist, giving a talk from the track.
The microphone is connected to 3LO, the
well-known station in Melbourne.

IT'S DONE IN MELBOURNE.

was designed for their edification in
accordance with a letter received from
the * British Broadcasting Company.”
The signals were picked up from
2XAF on 3279 metres.
0000
Kismet.

tidward Knoblock's ¢ Arabian Night ”
play, “Kismet,” will be broadeast on
March 28th.  The play is in three acls and
nine scenes.
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To-morrow’s National Concert.

The tenth of the B.B.C. national con-
certs will be relayed from the Albert Hall
to-morrow, when Arthur Honegger’'s Sym
phonic Psalm * King David,” conducted
by the composer, will form the first pait
of the programme. The narrator will be
My, Robert Lovaine. 1n the second p.orv
tion the first performance will be given
ot ¢ The Morning of the Year,” a choral
dance by Gustav Holst. The other item
in the programme is “Pacific 231, con-
ducted by the composer, Arthur Honegger.
The Wireless Choir will take part in the
prograinme and will be angmented by the
choir of Lloyd's. The soloists are Elsic
Suddaby (soprano), Phyllis  Archibaid
(contralto) and Frank Titterton (tenor).

cooo

The Grand National.

Arrangements for broadcasting a run-
ning commentary on the Grand National
at Aintvee on March 25th are now com-
plete. This will be the first occasion
on which a broadeast description of a
horse race has been given in the British
Isles. The provisional arrangements com-
prise the use of five microphones : (a) m
a private stund alongside the Press stand :
(7} overlooking the paddock: (¢) in front
of the private stand; (d) over the un
saddling enclosure; (e} a povtable micro
phone.

00090
Dezcribing the Race.

Mr. Mevrick Gooed, who lLas been a
member of the staff of Sporting Iife for
some 30 years, will take charge of the
microphone in front of the stand (a). and
from this point will descrvibe the race, in-
cluding the parade and the line up for the
start.  Mr. Meyrick Good's commentary
will give the first three horses past the
post and the remaining finishers, and he
will continne until the first three are hack
in the paddock. Throughout this period
the microphone in front of the stand (c)
will be used to provide as a background
the noises associated with the race; sub
sequently microphones (@) and (¢) will be
taded out and the microphone over
looking the paddock and that over
the unsaddling enclosure (#) und (d) will
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be brought into use.  From microphone (4)
a description of the scene in the paddock
will be transmitted, with the reception of
the winner, previous achievements, ete.
The microphone over the unsaddling enclo-
sure will be used for effects.

The portable microphone will, it is
hoped, bhe brought into nse subsequently
for broadeasting an interview with the
winning jockey.

o000

Behind the Crews.

The running commentary on the boat
race on April 2nd promises to be a
thrilling  affair, barring  breakdowns!
The commentator will follow the crews
on the launch  Mayiciun, with the
microphone in the bow and the short-
wave transmitter in the stern. Two
temporary recetving stations will be
employed, one at the Radio Communica-
tion Co.’s works at Barues and one at
Castelnau  owned by Mr. W. Secretan.
‘The latter will be a stand-by station.
The apparatus on the launch will first
be tried out on the Thumes at Henley.

There is a probability, 1 believe, that
the commentator will be Mr. CGuy
Nickalls, the well - known rowing
* Blue.”

[eelole]

Laughing Hyenas.

Surely there is something profoundly
gratifying in the fact that the B.B.C.,
with all its faults and foibles, had the
healthy sanity to reject the nonsensical,
monstrous  and  barbaric  proposal  for
“ Community Laughing.”

The idea germinated in America and
was actually carrvied into effect at a cer-

tain  well-knawn  broadeasting  station :
hut  Americans will sometimes respond

to stimuli which leave Eunglishmen cold,
(Fur instance, there are soda fountains.)

Some lenrned writer has propounded
the theorem that laughing at nothing is
2 manifestation of inferior intellizence.
Let us rejoice that the B.B.C. refuses
to cater for the no-brows, imbeciles, and
sinmilar organisms.

0000

Short and Not Sweet,

The main fault of the programmes is
still their scrappiness. A few eveuings
ago I switched on to 2LO at the not
unreasonable hour of 8.30 in the hope of
getling my teeth into a programme
which T could digest. The fag-end of
a  good concert from Sheffield cane
through well—so well, in fact, that we
were switched off for fifteen minutes’
dance music from the London studio.
This was followed by the news bulletin,
and quarter of an hour later T could
have leard o talk,

Fifteen minutes of dance music!
Could any hostess organmise a wiveless
dance to last fifteen minutes? ** Danc-
ing will begin at 8.45 p.m.; carringes ut
nine.”  No, thank you; I would prefer
tu save my boiled shirt.

cooo
A Wrong Theory.

A correspondent in a contemporury has
propounded a theory which may le very
comforting to the hard-worked and hard-

Wireless
Worelldl

kicked B.B.C., Lut which is hardly likely
to receive widespread acceptance. He
suggests that people complain of the
quality of the broadeast programmes
simiply because their receivers, and especi-
ally theiv loud-speuakers, give poor repro-
duction.

FUTURE FEATURES.
Sunday, March 20th.
Laxpon.—Studio Service arranged
by the National Brotherhood

Moveinent.

Bunmincuay.—Light Classical Pro-

gramme.

Grasgov.—A Popular Bach Pro
gramme.

Monday, March 2!st.

Laxpon.—“ My Programme,” hy
a Barrister.

Bavrxemorriu. — Orchestral  Con
cert relayed from the Winter
Gardens,

Canpire.—* Voices,” a light comed,
tn one act by Bernard Newmuan.

Lrascow.—A Selection of Scottish
Songs.

Tuesday, March 22nd.

LoNpox.—**Fidelio,”” an opera in
two acts by Beethoven.

MaxcugsveR.—Tuesday  Mid-day
Rociety’s Coneert from Honlds-
worth Hall.

Wednesday, March 23rd.
Loxpay —Beethoven Sonatas played
by Lamond.
BeLrast. — The Deserter.”

Thursday, March 24th.
Davexirv.—An Evening at Bath.
Biryixguay.—City of Birmingham

Police Band.

Cawnier.—An Evening at Bath, re-
laved from the Pump Roon.
Bath.

NeweastLe.— From
Awerica.

Grascow.—Orchestral Concert re-
layed from St. Andrew’s Hall.

Friday, March 25th.
Loxpox.—Recital of Popular Bal-

lads by Ruby Helder.

BounrNeMoUTH.-—Popular
Programme.

AnrrDEEN.—‘“ The Constant Lover,”’
a Comedy of Youth by 5t
John Hankin.

Berpast —Concert by Belfast Phil-
harinonie Society.

Saturday, March 26th.

Loxpox. Beethoven Centenary
Concert relayed from Bishops-
gate Institnte.

AMaxcuesrer. — The
Singers.

Tyneside to

Operatic

Westminster

So that’s it. Next time yon quail be
fore the acceuts of Professor Sisan Grohns
console vourself with the reflection that a
properly adjusted grid bias might have
transfornted the item into dance music
from the Savoy Hotel.

No, siv. Try again.
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Bad Times Abroad.

The Alanchester Guardiun tells the
moving story of three Hungavian listeners
i Czecho-Slovakia who tuned in Budapest
ot their loud-speaker. Pussing the house
at the time were three policemen, who,
hearing the strains of a Hungarian
national air proceediug from the dwelling,
dashed in to arrest the offending orchestra
for daring to play Hungarian music in a
(zecho-Slovakian  village.

They could not arrest the loud-speaker
so they smashed it to fragments. and the
Inckless listeners were arrested !

oCcoO0

Co-operation in Spain.

A considerable amount of iuter-relaying
is taking place this month beiween the
Madrid stations, one of which (Union
Radio EAJ 7) is, in addition, relaying,
and being velayed by, Rudio Baveelonu. In
all cases these retransmissions take pliace
between 10 pan. and 12,30 a.m. (LM T.),
Union Radio and the new station, Radio
Iericn £AT 6, are on Kridays giving the
same programme, while on Sundays Radio
Espana IEAJ 2 dnd Radio Madrilens, FAJ
12 are showing mutual co-operation.
Reiders may have picked up Barcelonu’s
relays of Union Radie after 10 p.m. and
heard the latter returning the compliment
when EAJ 1 has operatic or other special
transmissions.

0000
Activity in Madrid.

There are now 1o fewer than five
Madrid stations “on the air,” and « very
careful general broudeasting schedule is
officially arranged every month for e
vartous stations in order that listeners
shall ot he troubled with interfercuce.
Radio Casiilla EAT 4, not previously
mentioned, is a ** Union Radio " station,
and transinits from the same studio as
AJ 7. It often relays dauce music fiom
the Ice Palace.

o000

A New York Move.

Planned to be the foremost broadcasting
station i the world, a new WEAF will
soon spring up and supersede the present
station 11 New York, according to Mr,

M. H. Aylesworth, President of the
National  Broadcasting  Company  of
America.

The present \WWEAT, it appears, is

seriously intevfering with the research
work of the American Telegraph and
Telephone Compuany, necessitating o ve-
moval to a more suitable spot on Long
Island. It is expected that the new loca
tiont will have the additional advantage
of avoiding the ' shadows ”’ created by
the immense steel buildings in the City.
According to Dr. Alfred N. Goldsmith,
oie of the consulting engineers, *“ tlie new
station will represent the complete appli-
cation of the principle of remote control
of transmitting stations situated a con-
siderable  distance from broadeasting
stations.”

0000
Tnesday as Dance Night.

In future Tuesday is to he a special
dance night with the B.B.C.. dance .
music being broadeast continuously from
9.30 to 11 p.m.

B 36
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A Review of the Latest Products of the

GRID BATTERY CLIPS.

It is always a difficult matter to secure
a grid biasing babtery to the buseboard
of a receiver. A usnal method of fixing
is to bind the battery in position with
pieces of No. 16 wire, though a battery
secured in this way cannot he readily
changed.

Messrs. A. II. Hunt, Ltd., H.AH.
Works, Tunstall Road, Croydon, Surrey,
have introduced a useful form of chip
which can be screwed down to the base-
board to provide a fixing for the battery,
a paiv of clips being suitably spaced for
securing cither a 9-volt or 15 volt unit.

For securing grid bias batteries A. H.
Hunt, Ltd., have introduced this useful
form of clip.

The clips are made of brass to prevent
corrosion and nickel plated, the top edge
being turned over to facilitate insertion
of the battery.

cooo0

THE BROSSE-WAVE COIL.

An ingenious method of limiting the
turn-to-turn capacity has been adopted
in the new Brosse-wave Minor coil made
by the B. & J. Wiveless Company, 2,
Athelstane Mews, Stroud Green Road,
London, N.4.

Tach successive turn in the layer is
bent to a wive formation so as to pro
duce a liberal turn-to-turn spacing. By
this process a winding of only ubout 20
turns to the laver is obtained, whilst in
the case of the No. 200 coil the fen
layers, which are spaced with strip paper,
are accommodated in a depth of winding
of just under j}in,

By using an ebonite centre former and
moderately stiff spacers between the
layers a particularly robust coil is pro-
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duced. It is rendered durable and damp-
proof by a wrapping of oiled silk. The
pin and socket mount is well designed,
the connectors being carried on a small
moulding of insulating material.
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The new Drosse-wave inductance in

wliich a turn-to—turn spacing is produced

by @ number of wave-shaped bends in
alternate turns.

A NEW POTENTIOMETER.

A reliable form of potentiomeler of
improved design has been recently added
to the range of wireless componeuts
mamufactured by 8. A. Lamplugh, Ltd.
King's Road, Tyscley, Birminglam,

The winding is carried on the usual
fibro strip which, being liberal in width
permits of the use of a fairly lieavy
gange of resistance wire, so that under
the action of the rubbing contact a break
oceurring in the winding is unlikely. The
mmbhineg  contact. insteacdl  of  beiny

Lamplugh

potentiometer. A
form of rubbing contact is
pressing against the inside face of the
winding.

arranged to travel around the cdge of
the winding, makes contact on the inmer

reliable
employed

tace. Contact is made by a smooth-ended
plunger pressed in position by a light
coiled spring. An attractive bronzed dial
is supplied having a chemically engraved
scale.
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THE G.R.C. VARIOMETER.,

Although the use of variometers in
constructional articles is rarely advocated,
there have recently arisen demands for
this form of tuner. Many of the vario
meters which have been available in the
past, it wust be admitted, have been of
poor construction, giving only a limited
change of inductance value from maxi-
mom to minimum.  The G.R.C. vario-
meter is a particularly well made com
ponent, and a specimen was recently
requisitioned from Claude Lyons, 76, Old
Hall Street, Liverpool, the agent for
General Radio apparatus in this country.

Although wound with No. 24 gauge
wire and possessing a maximum induct
ance value of 600 microhenries, the vario-
meter occupies quite a small panel area
while the revolving action of the rotor
does not sweep space occupied by other
components. The windines ave carried

The G.R.C, variometer with protected
windings. It is compact and tunes up to
about 550 metres.

ou Bakelite formers, the stutor being
secured to the inside face so that the
windings are well protected. Both wind
ings are separately bronght out to con-
necting tags to permit of the use of the
variometer as a vario-coupler.

When used as a variometer the induct.
ance change ix from 60 to 600 micro-
henries, and is obtained by votating the
spindle through 180°. The maximumn
wavelength, therefore, is about 550
metres when tuned with a 0.0006 mfd.
condenser. The exact tuning range
depeuds upon the parallel capacity bridu-
ing the varivmeter terminals, and when
used without a variable condenser a fixed
condenser having a value of about 0.0001
mfd. should be connected across the
winding,.
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The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence should be addressed to the Editor, * The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address.

AMATEUR TRANSMITTERS IN JERSEY,

Sir,—It might interest your readers (o have =
regarding low-power transmission on this ishind.

Of the five active stations here all use the Luned anode or
Armstrong circuit, and three of us huve reh It our sets to Mr.
Exeter’s design in T7he Wireless World, Cctoher 27th, 1926,
for 45 melres. With this eet on low power I personally have
had astonishingly good results. Some of us, by the way, use a
tuned R.F. choke. Using H.T. accumulators (max. 226 volls)
I bave on this et worked practically Il Europe, Algeria,
Morocco, and tvio districts of America, and I have a report
from French Indo-China confirming a workiug I had with an
Italian. In no case did the power exceed 8 watls, and apart
rom this FI report, which was on Clirisimas Day, the other
workings have been during January and Fe hruary, 1927,

I find usitig an aerial on harmonic gives me Lletler results
than Hertz, and an carth belter than counterpoise.

Jersey. A. M. HOUSTUON FERGUS ((3240).

Maveh 1st, 1927.

few facls

MICROPHONIC NOISES.

Sir,—In common with most people who have experimented
with modern low-frequency amplifiers I lave observed the
resonance effect between the lond-speaker and the valves
recorded in Mr. Tyer’s article entitled Microphonic Noises
i the March 9th 1ssue.

I cannot agree with Mr. Tyers, however, that the faunlt lies
with the valve holder. There can be 1o doubt that the reson-

ance effect is due to vibration of the electrodes inside ihe valve

and not to vibration of {he springs in the valve mounting.
This can be quite easily proved by substituting different types
of spring valve holders which have no effect on the pitch of
the note in the loud-speaker.

Mr. Tyers has dvawn the corvect conclusion from his experi-
ences with the fve-valve amplifier, but I venture to think that
the cessation of howling with the substitution of one of {he
valve holders must have been a coincidence. In any case, is it
wise to xeneralise on the results of a single experiment ?

Observation of this effect over a long period has forced me
to the conclusion that acoustic energy is collected by the glass
walls of the valve and transmitted (o the elec!rodes rrespective
of the type of valve holder 11 use, and that the ouly remedy
possible is to enclose the valve in a thick wooden box lined
with felt or other sound absorhing material,

In order to isolate the set from sounds transmitled through
the table upon which it restz it is not necessary to use non-
microphonic valve holders. The sei, as a whole, should rest
on sponge rnbber feet firted at each corner,

March 9th, 1927. “HOWLER.”

THE “EVERYMAN'S FOUR" RECEIVER.

Sir,—The letler from Mr. S. Lambert in your issue of
March 2nd re valves used in the * Everyman’s Four prompts
me to deseribe a somewhal unusual fault I experienced with
thie set.

Ahout o fortnight after compieting the set, that is, after

about fifty Lours running, it began to suffer greatly from the
microphonic tendencies of the detector valve—a ‘* Cosmos ’’
SP18/G. In another week this was so bad that a continuous
howl was set up whenever I moved about the room. I got
another 8P18/G valve, Lut this was as microphonic as the
other at the Dbeginning.

I tried all the nsual cuves but they were of no avail. and was
on the point of writing to you when I noticed that the micro.
phonic tendencies were increased as the voltage across the
filaments was reduced ly means of the 2 ohm rheostat R,
I therefore removed the 7.5 ohm resistor R, and replaced it
by one of 2 ohms. This has completely cured the trouble,
and I have now run the set successfully for five months.

For V., I am using a PM5 valve. Curiously this valve
cannot be used al V, as neutralisation cannot be effected.

The last valve is a Burndept LL525 used with o negative
avid bias of 25 volis and an anode voltaze of 140 from H.T.
accumulators.

The loud-speaker is an 18 irch ““ Kove ”” and the reproduction
is really eplendid.

I have received somme forty stations on the * Kone’’—no
phones uzed for tuning—but interference limits me here to abont
four alternative programmes. G. G. S. CLARKE.

Cardiff,

Mareh 4th, 1927.

B.B.C. TRANSMISSION OF PIANOFORTE MUSIC.

Sir,— I have noted with interest the letters in vour Mavch 2nd
issue from Messrs. Rossiter and Islip regarding the B.B.C.'s
transmission of pianoforte music.

May I mention that at a recent meeling of a radio society
the lecturer, a very responsible enginecr of the B.B.C., was
questicned by two or three of his audience with regard to the
same  matter, viz., the distortion of the pianoforte trans.
missions.

His reply was to this effect : That the lower frequencies in
the piano scale are usually lacking in strength when reprodnced
on the Joud-speaker, and to attempt to balance up this
deficiency they (the B.B.C. engineers) decided to increase the
modulation of these lower frequencies by about 10 per cent.
(T am not syre of the amount, but this is approximately correct)
and this was done.

Therefore, it is guite obvions that whereas the last valve
of the amplifier of a receiving set was originally working within
the limits of the straight portion of its curve. the extra moda-
lation (which was abont double the original amount on these
low notes) would camse an enormous increase in the grid
voltages on the last valve and so cause the blasting and the
distortion complained of. The same engincer claimed that this
process improved the quality of the transmissions, so Mr. Islip
can now account for tha veply he reccived from the B.B.C.
I might add that even a *“ super ™ power valve can very easily
be averloaded when receiving signals of only moderate

intensity. A. T.. ROYER.
London, N.19.
March 6th, 1927
B 3%
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Sir,—I should like to add my little bit tu your correspondents’
experiences of the B.B.C. pianoforte transmissions. The point
Las been vividly brought to mind, or ear, as you will, in the
last fow minutes.

The interval piano music at 9.10 p.m. this evening was harsh
and rattly over miost of the musical scale. I have just heard
Jan Kicpura's magnificent rendering of ““La Donna e Mobile ™
from the National Concert from the Albert Hall with piuno-
forto accompaniment. This accompaniment, even in the forte
passages, was perfect. As the set is in one room and the
speaker in another and no oune has been near the set uil the
evening, it can only be the transmission.

This is not an isolated instance, for we {three of us) have
noted differences between the quality of the piano recitals
during the evening programmes (those 15-ninnte studies of
famous 1usicians) and the incidental stop-gap piano music
Letween Jocal news and resumption of the evening programme.

Quite often one has been good and the other bad, with no
regularity : that is, one day the study, unother the incidental
music has been bad. Rarely are both bad, though sometimes
both are good.

If both are bad I look to my set, which is 1-v-1, neutralised
tuned anode, and Mavconiphone 4 : 1 T.¥. transformers.

Bridport. BR. T. ALSTON.

March 2rd, 1927

PROPOSED B.B.C. HIGH-POWER STATIONS.
Sir,—Regarding the Editovial in The Wireless
for March 2nd I was glad to see you voicing

World
disap-

Wireless
Wovlid

357

proval of the B.I.C.'s plan tu use unuecessarily high power.
If the wnew stations are going to be ¢ super-Daven
frys” it seems to me that instead of giving a choice
of programmes these stations will be more likely to tie
down to cne station every one who does not use two sharply
tuned H.F. stages or its equivalent. It may even make the
oscillation nuisance worse, for reaction is a very cheap and
easy way of getting selectivity. If these high-power stations
must be built, they ought to be designed with some considera-
tion for the people living within twenty miles or so of them.
No stations have been built in this way as yet, but the thing
is theovetically possible, and therc is no reason why England
should not lead the way.

The problem has three possible methods of solution. First,
the vadiating aerial could he surrounded by auxiliayy earthed
aevials to cast a ‘‘shadow ~ e~ver densely populated districts
in the neighbourhood of the station. Secondly, a horizontal
Herviz aevial could be used which sends out a horizontally
polavised wave sideways and a circularly polarised wave end-
ways. All radiation, however it begins, is circularly (or ellip-
tically) polarised at a distance so that this method would not
effect distant reception, uut the horizontally polarised wave in
the neighbourliood of the station would have a comparatively
small effect on the ordinary vertical receiving aevial. Lastly,
there is what seems to me the most likely solution, radiation
from an elevated lhovizontal loop. Such an aerial sends out a
horizontally polorised wave outwards and a civcularly polarised
wave upwards. D. F. VINCENT.

Reading,

March 2nd, 1927.

Rawalpindi, India, o 1AMB, 1ANO, 1AAC, 1ANI, 1AXA,
Great Britain : —CG 2A0, 20D, 2iH. LAXX, 1AVL, 1AM, 1AWP, 1AAOQ,
2JP, 2LZ, 2DX, 2CC, 2RG, 28R, @@ﬂﬂg H@@ @1 IBA, - 1BJK, 1BXL, 1BBX, 1BZ
2NH, 2VR, 5BY, 5UP, 5TZ, 5XY, 1RBI1S, 1BKYE, 1BUX, 1BEZ, 1BLB,
S5ILF, 6CI, 6UZ, 6QH, 6YV, 6KO, # 1CC,  1CH, 1CMF, 1CLB, 1CJB,
ENX.  Northern TIreland —GI 6MU. Extracts from Readers 1CMX, 1CRA. 1DEZ, 1DL, 1FL,
Tvish Free State :—GW 18B. France :- _ 1GA, 16T, 1GIB, 118, 1JZ, 1LC,
F 81, 8YOR, 8JJ, 8GI, 8BP. Den Logs. 1LJ, 1LR, INQ. 1QV, 1IRD, IRF,
mark :—D 7BX, 7ZM, T7FJ 1BD, IRR, 1RW, 1SW, ITN, 1UZ 1NV,
IMT. U.S.A. :~NU 6DCQ, 6CKU, flaxn.\ L\éz\x\l, ]xg. 1YB, 1ZN, 178,
Cru. N ol AXA, 20T, 2AGN., 2AHM, 2ARE,
R. J. Drudge-Coates (AI DCR). OHK, OCDJ, IRL, DPCRR, <UC, 2ALM, 2ATK, 2AQW, 2ABP, 2AAS,

5 ( )
Edinburgh 9XZ7, TLA2XA, 2BV, 287, 2ROl  2BUY, 2BAD,

Lh (0-v-0 Rewnartz) all below 60 metres. 29BV. 2CTK. 2C\ 2 .
! N , , 2CXL, 2CUQ, 2CDR,
Great Britain :—G 2XY, 2NM, 2CA, Alex. M. Tlobertson. 2KM, 2F0, 2LI, 2QU 2ST7. oXT
2CB, 28R, 2BM, S5KU, 5JW, 5PC, oXG, 2XS  (14.6m.), 3AJC, 3ANC,
5DC, 5KZ, 587, B5MS, 5IKJ, STR, Bishopston, Bristol. SBT IROF  IBWT  30AT.  3CKL
5XM, 5UW, 5DK, 5BY, 5US, 574, U.8A. -~NJ 1ATR. 1AC, 13IR, 3CK, 3GP, 3HQZ. 3IF, 31UV, 3JO,
6TD, 6NII, 6KK, 6U%, 6QL, 6QH, 1AMD, 1AOF, 1ASV, 1AVL, 1BEL, 3PF, 4FT, 8AL, BADE, 8CTL, 8TUYV,
6V, 6KO, 6IA, 6TW, 61X, 6YV, BRS,” 1BEZ, 1BHM, 1BV. 1ICE, 8XE, WIWY, NRRG, WIK, WIZ
6NX, 6TG, 6FT, 6ZA, 6JV, 6CL, 1CI, IDN, 18J, 1HJ, IKR, 1LJ, 1NQ, WQO, 2XAF, KDKA, UX. YUNE,
6RD, 6QD. North Ireland :—GI 21T, 1ve 1WL, 1xI, INH, 1XM, 2ABN, UX, LW. Canada:—C 1AR, 1KED,
6QD, 5N W, 6NX. 5NW, 6NX. North Ire-  9oK7, 2BAD, 2BBB, 2BVI. 2BM, 1DD, 2BE, 2FO. Philippine Isiands i
land :—GI 21T, 5WD, 6MU. Irish Frec oGvVy, 2CXL. 2DM, 2O, 2HP, 2KX, PI 1HR, 3AC, WUAJ. Honolulu :
State :—GW 117, 18B, 3XO0, 3AR. 90R, 2QU, oWU. 3AK, SAHL, 3BN., HU 6BBF, 5DF. Chile:--SC 1IA
France :- F BKM, B8KEZ, B8A, 8TIN, 2pwr, = 50K, 3CGP. 3CKL, 3J0, Australia :—A 2NO, 3GW, 3BQ, 5JA,
8JC, 8ZB, 8GDB, 8:8, 8PRI, 8NN, zKkR '3LN, 300, 5iM, 35N, 4CU, 5WH, 5MA, 7CW, ACRX. New Zea’
8GI, B8OLU, BARO, 8NU, 8DNX, 1A’ 4VT, 417, 4TR, 8ADG, 84.Y, land :—Z 4AA, 4AC.  Argentine :—
gFY, 8CP, 8NOX, 8UT, 8HO, 81U, giy¥Q, 8CNH, 8IX, 8PL, 9FU, 9TF. R CB8, DBZ  DBrazil :—B7 1AK,
8KO, 8UDI, 8EO, 8KZ, 80KO, FW. ju¢7 T1BD, 1ICE, 1CN, 1DM, 1MT. 1AL, 1AW, 2AM, 6QB, SQl. S
Germany : K 4Y\, 4PX, 4XY,” 4XR,  geqndinavia - SMXV, SMUK, SMYG. Africa:—0  A6N, A5X, 'A3B, VPS.
4ARB, 4XU, 4YS, 4KA, 4MC, 45AR, goNQ, S 2BS. S2C0. Miscellaneous :—  Belgian  Congo :—0CB, F2.  French
4WTL, AGB, AGC. Holland:— N OTS, g 4MCA, 4DBS, 40AJ, 40AH, 4UHU, Iudo-China:—FFQ, 1B. China :—HZA,
OHB, OTH, OWM, OPM, OCMX, 4gA BZ1IC. 1AW, 1AB, 1C0, 1AM, HZAl, 9AB (Macua). Dominican
OWL, OKO. Belgium:—B 4YZ, 4AA, ULV, NISQ, WTT, NUQG, SDK, Rep.:—HIK. India:—Y DCR. Ja
A2, 4AR, EKb6. Austrin:—0 JI, PY, P 1AJ, 1A0, IIZA, DNSC. C BAW, maica :- NJ 2P7Z. Japan :=-J  1PP.
Italy : I 1CE, 1INA, 1BD. ~ Den' 8AF, 2BRE. 11C, 1AR, R SBS8, Y 2AK, Morocco :—FM 8MA, = 8MB, 8MF,
mark :—D 7EW, 7XU, 7BX, OXZ. 7 4AC, A 3BQ. 3HL, Il 8QRT. 8ST, OCMD, OCMB. Norway :—LA
Yugo Slavia :—YS8 7KK, 7LL. Poland :- (0-v-0 Reinartz) on 12.50 metres. 1A, 1B, 1R, 1X, 5B, OSLO. Mis
TP AI, AJ. Sweden :——SMUA, SMSH, . Monckton, Jr. cellaneous :—BAD  GLKY, P 1AF,
SMRU, SMUK. Spain :—JARILS, (@6XxS). FA 8VX, YS 77Z, Y¥S T7XX, CS
KARI8,  Dortugal :—-P 1AF.  Fin- 2YD, 'Il. 17, TLA 2XA, TPAY,
fand :—S 2BS.  Algerin :—FA 8FWD,  Rugby. TPAT, KTC, GLSQ, 0QS, VGJL,
8RRA. Congo:—CB F2. U.S.A.: (January 1st to February 5th.) CH B82, OXZ, WSP, R 1FL, RDKK.

U 1CH, 1AWE, 1ABA, 2MD, 2AY. TS A —U  1AX, 1AHV,  1AD, (0-v-T Martley), on 14-60 metres.
WIZ. Miscellaneous :—VNRR, GSLO, 1AIL, 1ARE, 1ANB, 1ASF, 1ART, M. 8. Woodhamy.
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READERS’

Wireless
Waneldl

PROBLEMS.

“ The Wireless World” Information Department Conducts
a Free Service of Replies to Readers’ Enquiries.

Questions should be concisely worded, and headed Information Department.”

separate question must be accompanied by a

A Four-vaive Long Range Receiver,

Wil you please give me a diagram of a
d-calve recelver hoving two tuned
high-frequency stages? I wish to
tune over the short and long brondeast
wavelenyths  and  reaction is  not
required. G. N.

The diagram of the receiver is given
belew, and has, besides the two low-
frequency stages, a grid current detector
and  one transformer coupled low-fre-
quency stage. Such a receiver is not
difficult to set up provided suitable com-
ponents are used. For simplicity the
three tuning coils can be of the plug-in
type, having a centre tap, those known
as “Dimic”  coils being satisfuctory.
These cors are interchangeable and can
be obtained for practically all wavelength
ranges. The three coils are tuned by
condensers C,, C, and C,, of 0.0005 mfd.
capacity, and for a given wavelength

Each

ttamped addressed envelope for postal reply.

being taken to +H.T.;; one end of the
tuned anode circuit is connected to the
anode of the valve while the opposite end
is taken to the balancing condenser C,
or G, respectively. In the absence of
stray magnetic and other couplings, con-
densers C,, C,, will completely neutralise
the grid to unode capacities of valves

12 g

To avoid stray couplings the three
tuning coils should be placed mutually
at right angles and well spaced. The
tuning condensers should also be well

separated. C, may have a value of
0.0001 mfd., C, 0.0056 mfd.. and C,
0.00025 mtd. Condenser C, is merely a

coupling condenser, but it has to have
a grid leak and bias battery associated
with it; R, may be of 1 megohm and
the grid bias negative 1.5 volts. Re-
sistance R, is the usual grid leak of 2
megohms. Valves V_, V., are trans-
former coupled in the usual manner, and

HARCH 161h, r¢27.

should, for the best results, be of low
impedance and be supplied with ample
anode voltage at + H.T., and appropriate
grid bias. It is, of course, not satis-
factory to use a low-impedance valve of,
say, 2,000 or 3,000 ohms A.C. resistance
at V, unless the anode battery or other
source of power will supply the current
necessary for economical working.

Q000

A Grid Bias Difficulty.

1 have seen it stated that the negatire
grid bias applied to a rulve is related
to the unode voltuye wsed and to the
amplification factor of the valve; in
fuct, I harve vead that the correct grid
bias is yiven by the value of H.T.
used divided by twice the amplifica-
tion factor of the ralve. Does this
not result in too large a neyative
bias L. R.

In wmauy instances application of the
above rule vesults in too large a grid
bias, although this depends essentially
on the type of circuit associated with
the valve. When the valve is connected
to a loud-speaker it is oiten necessary,
in the interests of good quality, consider-
ably to reduce the amount of the negative
grid bias found by the above rule, as can
be seen by anyone who puts a milliam-
meter in the anode circuit of the valve.

+H.T 4

il

-O—

LT,
RS

Four-valve receiver with two balanced high-frequency stages for all wavelengths.

their dials will be set at approximately
similar readings because circuits L,, C,
and L,, C, are practically identical, while
the effect of the aervial capacity is con-
siderably reduced by the fixed condenser
C, connected in the aerial wire to the
tuned circuit.

The two anode tuning condensers
should be chosen with care as hoth sets
of plates ave connected to points having
a high-frequency voltage to ewrth. A
screen of some sort should Le used to
prevont hand capacity effects, Cnils L,
and L, are centre tapped, the centre point

by-pass condensers C,, C,, and C,,, of
1, 2 and 5 mids. respectively, are pro-
vided,

It is very impoytant to use the correct
virlves in a circuit of this type. For the
high-frequency positions V,, V,, high-
nnpedance valves should be used, and
these should also have a high amplifica-
tion factor. The detector valve may he
one having an A.C. resistance of approxi-
mately 20,000 ohms, when T, 'has a
primary inductance, under normal con-
ditions, of 50 henries or more. Valve V,,
being connected to the loud-speaker

\WWWWamericanradiohistornnz:com

The rule is fairly reliable when applied
to certain valve circuits but should always
be used with caution; too much negative
grid bias is, of course, definitely harm-
ful to the quality. On the other hand,
it is probably preferable to err on the
side of too much negative grid bias. Too
little grid bias shortens the life of the
anode battery as well as impairing the
quality, whereas too much grid bias, re-
ducing as it does the current taken from
the 1LT. battery, results in economical
working but naturally at the expense of
quality.
B 40
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THE MARCONI COMPANY.

UBLIC interest has recently been focussed
on the activities of the Marconi Company,
particularly on the financial side, and it
has heen disclosed that the affairs of the
Company have for

communication with Australia. The test required that the
stations should be capable of a speed of soo letters per
minute cach way during a daily average of seven hours.
With this excellent performance coinciding with the
stabilisation of the financial position, it would seem that
a better future now lies before the Company.
Q0o

some years past 4 MAAAASAAAEAAAMEAAAAE ¢

Leen fending to- CONTENTS. t THE SILENT PERIOD.
wards a situation far from satis- P TORTAL ViBws 1}:7)'9 : ())L‘R editorial note on the sub-
factory.  Matters have finally been ject ot the silent period n

brought to a head, and it is quite
apparent that only by drastic

. . . .y . 3
measures in the way of capital re s BT S

I.F. Amreurvigr Usirs .. 340
By H. F. Smith.

Notes axp Quenles 344

our 1ssue of March gth invited the
opintons of our readers on this
subject. ln response we have had

adjustment, which have now been Loun Sreaker DiapHRAGMS 315 a great number of letters. a selec-
approved by the sharcholders, can By N. W. McLachtan, tion ot which 15 published under
the Company once more be in a PracTical Hints anp Tirs .. 351 ** Correspondence *" in the present

position  to sound
foundations.

In the past the Company has
gone through some very ditticult
times, and we can trace that in no
sinall measure this has been due to

go ahead on
Forr
Cunrent Torrcs

A Murri-RaNce

PEPG0 404D 4 00440400048 04004605400044440040000040

Broancast RECEIVERS.

Arsorprion Crecuir 357
By A P. Custellain.

The conclusion which we

Tre “Diyic y  1ssue. !
353 ! are forced to come to is that
355 ¢ whilsi in  theory the idea of

1 silent
garded as
i practice 1t

period may be re
highly desirable, vet

seems  doomed

GGG 4640660066466 46000000

continual technical progress which Varves We Hive Tesixp. Cossor 3 to failure, as conditions are at
has rendered obsolete stations and Two.VoLT SERIES 361§ Present, on account of t.he ine\.'it-
apparatus .nlr‘nnst as soon as com- NEwS Froy TEE CLUBS TR able squealing and howling \V.hl(_‘h
pleted. Similarly, an enormous + would resuli the moment the silent
amount of time must have been NEW GRLrARaTUS %4 3 period hegan, for listeners
devoted to research work which, Broancast BREVITIES . 35 § cverviwhere would be straining
from similar causes, has been un- LirT1ERS TO THE IiDITOR 367 ¢ their sets to the utmost in the
productive from the profit-making RiADERS’ PROBLIMS 370 4 endeavour to pick up the foreigner.
point of view. :; This great disability uncer which

The 1mportance of the short-
wave beam system to the Company at the present stage in
its history cannot be overestimated, and the success of the
stations already erected has undoubtedly exceeded the
expectations even of those most intimately acquainted with
the possibilities.

The latest development has come with the opening of
the Grimisby and Skegness stations, which have successfully
passed the official seven days’ test by the Post Otfice for

B 5
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long-distance listeners would suffer
during the silent period would outweigh anv advantages
which might accrue, and the only solution seems to
be to adopt receivers sufficiently selective to eliminate

the local B.B.C. station when desired; but long-
distance listening may become the privilege of only
a very few if the proposals of the B.B.C. for

increasing the power of their stations go through,
because of the swamping effect which would result.
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www.americanradiohistory.com

Wireless
Wairld

340

MARCH 23rd, 1927.

Poc ke el Pt P ol P 12

Do sivied fordig

By H. F. SMITH.

Resistance= and Transformer=coupled Note Magnifiers

HL single stage of low-frequency amplification in-
cluded in the basic unit of the ‘“ Nucleus '’ receiver
1s coupled by means of a resistance. There is no

reason, however, why we should conline ourselves to this
method when adding a subsequent note-magnifying valve,
as a combination of this system with transformer coupling
has many points in its favour, and is, indeed, included
in many popular modern sets. Both tvpes of amplifier
wil be described, and, although no attempt will be made
to treat exhaustively on the relative merits and demerits
of the two systems, a few
words on this subject may
help the amateur to come to
85 1 decision.

+H.T.0————0+

Alternative Methods.

== In the Nrst place, it can-
not be denied that the trans-
tormer gives the greatest
amplification, even taking
into uccount the fact that
special and greatly improved
valves are now obtainable for
the rival method.  Its use
also tends to minimise the
bad effects of occasional
overloading, as there is no
coupling condenser to be
charged up by grid currents,
which are started when the grid is made momentarily
positive, with a consequent ‘‘ paralysing '’ effect which
may persist over a comparatively long period before
the charge can leak away through the grid resist-
ance. Thus, even momentary overloads can hardly be
toleraterd in a resistance amplifier, but with a transformer
their effects, as far as noticeable distortion is concerned,
may hardly be evident. In practice, therefore, given
output valves of equal power-handtng capacity, the
volume obtainable with the transformer method will he

T INPUT T

|l
~G.B.
+L.T.o—m

L
~H.T.

Fig. f[.—The circuit dia-
gram of the transformer-
coupled L.F. amplifier.

greater.  Furthermore, a good transformer gives ampli-
fication of such a high degree of excellence that any
improvement, as far as the vast majority of loud-speakers
are concerned, would probably not be noticeable.

Resistance coupling, on the other hand, gives a uni-
formity of amplification which cannot be heaten by even
the best transformer, and which is immeasurably better
than the results obtainable from poorly constructed and
badly designed instruments. Tt is cheaper, both in initial
cost and maintenance ; indeed, when coupling resistances
of high value are used the
current taken in both fila-
ment and plate circuits mayv
be reduced to a figure which
is almost negligihle in com-
parison with that which will
inevitably be required for
the output valve. The use
of high anode resistances
will cause some attenuation
of the wupper range of
audible frequencies, but this
will not be noticeable as a
rule, particularly if we do
not go to extremes.

The two instruments de-
seribed in this article are
suitable for adding not only
to the receiver for which they
are primarily intended, but
to almost any set, although only the transformer-couple:
unit is really adaptable for following a crystal detector.

A similar containing case is used for each amplifier ;
its dimensions are as shown in the article describine a
short-wave unit,* and are, for the sake of uniformity,
slightly larger than is strictly necessary. “In the resist-
ance unit there is ample room for the accommodation of
a choke-condenser filter if desired. The interconnecting

Y The Wireless World, Feb. 2nd, 1927.

Fig 2. —The resistance

amplifier. C = 0:002 mfd.:

Ry =05 megohm; R,=3
megohms.

B 6
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L.F. Amplifier Units.—

sockets for the battery feed
and input are arranged to Py Y
join to the corresponding out- "
put sockets of the }‘ =
““ Nucleus ”’  receiver by ]
means of short flexible leads A 3 8
fitted with plugs. In fact, | ° r%%
the addition or removal of *’"" (] j
an amplifying unit takes only Vel i ¢
a few moments, particularly I
it the anode voltage applied l—?s'—“ e B §
to all the valves is the same; 1
this arrangement is con- L <1,—-———»—-$~
venient, and, if it is adopted, Yo | v i
there is no need for a F i
separate condenser across the VA ’ @L : ?50—— °¢
H.T. battery, which has e
accordingly bheen omitted. Y % &° %-
The raised Dbaseboard used s
with the other units has been Ir*—'—a e S B e
retained, again partly for ‘ B -
uniformity  and  because
some of the leads may be run .

Fig. 3.—The transformer amplifier.

underneath it, thus making
for neater wiring.

The circuit diagram of the transformer-coupled unit is
given in Fig. 1, from which it will be seen that the
arrangement is conventional in every. way. The input
terminals are joined through the connecting links to the
plate of the preceding valve (the L.T. amplifier of the
“ Nucleus »* receiver) and to H.T. positive. A flexible
lead, terminating in a wander plug, is passed through a
hole in the back of the cabinet and is connected to a
suitable negative point on the common bias battery. the
positive terminal of which will already be connccted to
the common negative low-tension and high-tension lead.

No value has been assigned to the filament rheostat, as
this will depend on the characteristics of the valve used;
in the vast majority of cases one having a miaximum
resistance of g or 6 ohms will he suitable.

ponents on baseboard. A, 3in.

Drilling details of the panel and (on right) layout of com-

: B, 1 B.A. tapped; C, }in., countersunk for No. 4 wood Screws.

The drilling of the panel and the layout of com-
ponents are clearly shown in Fig. 3. The arrangement
of the wooden strips on which the baseboard is raised
will be evident from the photograph. The panel is se-
cured by wood screws passed through from the front into
both the baseboard and its bearers, while the whole is
fixed into the cabinet by suitably disposed screws through
the upper edge of the panel (not shown) into a wooden
fillet under the top of the case and by screws passed
through the bottom into the supporting strips.

Choice of Valves,

All the wiring is carried out with bare No. 18 tinned
copper wire, which is insulated with sleeving where it
passes through the baseboard.

+LOUDSF‘EAKER

Fig. 4.—Practical wiring plan of the transformer unit. Wiring under the baseboard is shown by a dotted line.

A indicates

connection to the external grid bias battery.

B 7

wwWw americanradiohistorv. com


www.americanradiohistory.com

LIST OF PARTS.

Transformer-coupled Unit,
1 Cabinet (Camco).
I Panel, 6in. x 8in. X }in,
1 Filament rheoslat (Peerless).
I Valve-holder (Benjamin).
! L.F, transformer, 27 : 1 (Marconiphone).
Sockels, screws, wood for baseboard, wire, efc.
Total cost, including cabinet, approximately £2 7 6

A power valve should be used in this unit; or, much
better, one of the ‘‘ super-power ’’ type, if the additional
cost involved is not objected to. The maker's instruc-
tions regarding grid bias voltage should be observed. if
maximum magnification is required, the preceding valve in
the ““ Nucleus " set should be of the type having an amptli-
fication factor of from 15 (0 20, with an impetance not
greatly i excess of 25,000 ohms.  Sufficient amplification
for most purposes will, however, be obtainable with an
ordinary power valve in the first L.F. stage, although
with certain transformers it will he necessary to ‘¢ over-
bias *” dts grid to keep down the anode current which is
flowing through the primary, to prevent saturation.

The Resistance~coupled Unit.

The circuit diagram of the resistance unit is given in
Fig. 2. Only one input terminal (apart from hattery
connections) is provided, and this connects to the plate
of the preceding valve, the circuit being completed
through the anode resistance and the H.T. battery.

Although a high value of anode resistance is suggested,
with consequently a comparatively small coupling con-
denser and a high resistance leak, there is no reason why
this circuit and layout should not be used with the more
conventional values of, say, 100,000 ohms. o.r mfil.
and fronm o.5 to 1 megohm, and a suitable type of pre-

Wireless
Worlld

MARCI 23rd, 192;.

ceding valve.
however,
ordinary

The use of components as shown will,
give equally good
loud-speakers,

the best
above,

with
indicated

results
and, as

Rear view of the transformer-coupled unit.

they make for great economy in working and are in any
case essential if a modern high-amplification valve is
acting as the first-stage L.F. amplifier. A still greater
proportional amplification of the lower audible frequencies
will be obiained if the capacitv of the coupling condenser
C is increased to o.005 mfd., but the result of any occa-

sional overload (which is

always so difficult to avoid)

H e
<]

)
/4

%
. S — ©0-

¢
S T - -1

|

will be noticeably worse.

The majority of the con-
structional details already re-
ferred to in connection with
the transformer amplifier
apply also to this unit. An
Athol porcelain base, as sup-
plied for the reversible valve
holder, is used as a support
for the grid and anoede re-
sistances; the spacing be-
tween the holes happens to
he approximately correct to
take the necessary brass
clips. A piece of sheet ebon-
ite, of similar dimensions,
could be used almost equally
well,

Ml e ol L]

. [ —

=174 1Y,

=

The valve holder s
mounted on a block of sponge
rubber measuring 2gin. by

—8

Fig. 5.—The resistance amplifier.
components on the haseboard. A, %In.; B, 1 B.A.

wood screws,

Dritling details of the panel, and
tapped; C. lin., countersun

2in. by 1in. thick—not so

much because shock absorp

tion is speciallv necessary in
B S

(on right) layout of

for No. 4
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Wonellal 33

+HT INGD) LT+ @) _
= o —LT.
—H.T.

1 ‘ ]

| V

FILAMENT
RESISTANCE

Ty

LOUDSPEAKER
+

; l ]
------—-—.@.—-Vﬁ\(o :
@@'3‘
%y
P

Fig. 6.—Practical wiring plan of the resistance-coupled unit.

Wiring under the baseboard is shown in dotted lines.

A indicates

lead to the external grid bias battery.

the output stage (it is not), but to show the extreme
simplicity of this undoubtedly effective method of sus-
pension, which could well be more cenerally adopted.
The sponge rubber, which should be of fairly fine texture,
is cut to shape, and a hole is pierced through its centre.
A screw, with a din. washer over its head, is now passed
through it and the hole of the valve holder and its nut
tightened up till the head sinks into the rubber in such
a way that it will be clear of the baseboard, to which
the block is affixed with rubber solution. The actual
connections to the valve holder miust be made with light
flexible wire ; spare pieces of Litz were actually used.
A power or super-power valve is necessary for this
unit ; the user’s choice will again be largely determined
hy the amount he is willing to expend. The question of

2 suitable valve for the preceding stage is a liitle more
involved, and really depends very largely on the ampliti-
cation which is desired.

1f weak signals are to be ex

LIST OF PARTS.
Resistance—coupled Unit.

Cabinet (Camco).
Panel, Gin. % Sin. x }in.
Filament rheostat (Benjamin).
Fixed condenser, 0002 mfd. (Atlas),
Resistance, 1 megohm (Ediswan).
Resistance, 3 megohms (Ediswan).
Valve-holder (Athol Reversible).
Valve-holder base (Athol).
Sockets, screws, wood for baseboard, sponge rubber,
wire, elc.
Total cost, including cabinet, approximatdly £1 9 0

S s

The List of Parts included in the descriptions of " The Wirgless
World " constructional scts are the com;?onenls actually used by the
dezigner and illustrated in the photogruphs of the instrument. | hery
the designer considers it essentinl that particilar components should he
wsed in wrefersnce to athers. these componcnis are mentioned in th
article itselj, but alternatives for the remaining components may be
wsed by the construetar, provided they are of equal quality and thai
ke toles into consideration in the dimensions and layoul of the s-(
any variations in size of alternative components e may usc.

It has comc to our notice that many renders in malking up their
sets purchase commponents when they have others cqually suitable on
hand, or, alternatively, they may in some cases find it diffieult to
purchase lueally some components listed.

pected, and also for distance work, a high-magnilication
pattern is clearly indicated, while very good amplification
is obtainable with one with a “mu’’ of 2o0. FYor local
work a power valve could be used, as even the small
amount of magnification obtainable will possibly be more
than sufficient.

R L L s e

IN PREVIOUS ISSUES.
The Nucleus Receiver
H.F. Unit

December 1926 -
December 22nd, 1926 -
2nd, 1927 -

1st,

February Short-wave Unit
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Low-power Tesis.

The repart on the series of low power
short-wave tests conducted last November
by members of the T. & R. section of
the R.S.G.B. is now issued. and is pub-
lished in the “71. & R. Bulletin’ for
March. The three most successful trans
mitters were (1) GI6YW, Mr. T. P. Allen,
Belfast. who was in communication with
eight stations over 1,000 miles distant, and
was reported by eight other staiions
equally distant; (2) G 5HS, Mr. M.
Samuel, 16, Blenheim Roud, N.W.18,
who worked six distant. stations and was
reported as being heard by a similar
namber; (3) GI6MU, Mr. E. Meraw,
Belfast, with a total of siv distant
statiods worked and four stations report-
ing.

Mr. G A, Fxeter (G6YK), who under-
took a great part of the work entailed in
the organisation of these tests, states
that though 92 stations signified their wish
to participate, only 29 returned the log
sheets. This was unfortunate, as several
others were reported on by checking
stations and these reports are nuturally
valueless without the log sheets for con-
firmation.

The Leginning of the tests was marked
by abnormallv bad conditions, and little
real “ DX " ‘was done, although one or
two stations sncceeded in  pushing
through. Tt was noticeable that daylight
work was fair and the *blanket ** only
seemed to drop over things after the
night “ fade-out ** took place.

Conditions improved gradually towards
the end of the weelk, and the closing
period of the tests was marked by one
of the hest “DX * nights we have had
this winter. Although it was a “ QSA ”
night, some of the reported signal
strengths were extraordibary, but per-
haps these depended upon the moond of the
operator at the other end.

Qo0 o0

International Relay Contest.

The Communications Manager of the
American Radio Relay League, Hartford,
Conn., U.S.A., asks us to draw the
attention of British amateurs to a series
of tests which will take place from May
9th to 22nd.

The object of these tests appears to be
to discover the American or Canadian
stations capable of two-way communica-
tion with the greatest number of foreign
countries. Test messages will bo issued
to these competitors by the A.R.R.L. just
before the contest begins, and one mes
sage only is to be transmitted to any
foreign country. The messages will each
require an answer, the text of which must

e

Wireless
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be of eight or mure words; euch competi-

tor is, therefore, allowed to send one
message only to each foreign country and
to receive one reply only from thaut coun-
try.  Any  wavelengths authorised = for
amateurs may be used.  Full particulars
may be obtained upon application to the
A R.R.IL. at Hartford, Conn.

o000

General Notes.

Mr. J. Clavricoats (G 6CL), 107, Friern
Barnet Road, N.11, states that a series
of tests to study variations in signal
strength will he conducted throughout
Sunday, April 3rd. The calling stations
will be Danish 7TMT and 7EVW. The co-
ordination of Y DCR, SMWF, D17J0,
K4CL, GI6MU, GI6YW, G 6QB,
G 5MQ. (12BYN, BRS41, LITIB and
D 7BZ is being obtained, and it is thonght
that possibly several other amateurs may
care to assist with these valuahle tests.

The tests will begin at 1000 G.M.T.,
wavelength 45 metres. Further informa-
tion and Tog sheets can be obtained from

R S e X
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D 7TMT, whose address is 6, Vicginiavej,
Copenhagen, or from G 6CL.

Mr. F. J. Hughes (G 2NL), Ashdene,
Wells Road, Bath, Somerset, informs us
that he is still experiencing some trouble
on account of letters to him being in-
sufficiently addressed, owing to the un-
fortunate omission of part of his address
i the M.S.G.B. Diary and Loy Bool-
We drew attention to this error in our
issue of February 9th, but as it has
evidently escaped the attention of some
of Mr. Hughes's correspondents we would
ask readers who wish to send him QSI.
cards to note his proper QRA as given
above.

00C0o

New  Call-signs  Allotted and  Statious

Identified.

G 6KM S. Kember, 34a, Albert Bridge Road, Batter’
sea Park, $.\.11 ; transmits on 45 metres’

G 6RB R. A. Bartlett, 3, Chertsev Road, Redland-
Bristol.

SC 2BL and NAD, Gustavo Vierling, P.O. Box 1633,
Valparaiso, Chile, wishes to get into touch
with British amateurs.

D 7XF E. Hyllested, 97, Strandvej, Copenhagen,
Denmark ; {change of address.)

K 4ABF Wilhelm Doering, Zihringerstrasse 114,
Karlsruhe, Germany.

K 4UAH V. Gramich, Martiusstrasse 7-11, Muriich,
Germany.

O GP  Georg Priecihen Fried, Zchetnergasse 20,
Vienna  XIII, Austria. (Cbange  of
arddress.)

P 1AK Manuel Bivar, 247, Avenida da Liberdade,
Lisbon.

THE ARCOLETTE RECEIVER made by the Telefunken Company and named after
their chief engineer, Count Arco, is a three-valve set with a detector and two resistance—

coupled amplifiers.

Resistances and coupling condensers are tncorporated in the

valve-base panel and the layout is designed for mass production, the output being
1,000 to 1,500 sets per day.
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LOUD-SPEAKER DIAPHRAGMS.

Influence of Diameter of Diaphragm on Interference Effects
at High Frequencies.
By N. W. McLACHLAN, D.Sc., M.LE.E., F.Inst.P.

there are always numerous problems on the waiting

list which require solution hefore much further pro-
oress can be made. The science of acoustics, so far as
relative developments are concerned, is rather old. Some
fifty or more years ago principles were propounded which
we are just learning to apply to modern loud-speakers.
When 1 say ‘“we,” 1 ought to qualify the statement by
saying that there are still a lot of misguided people who
have not studied these principles.
Otherwise there would be fewer
misleading articles written on the
subject of loud-speaker construc-
tion at home. But in spite of the
inclusion of these old principles
into  loud-speaker  construction,
there still remains an enormous
amount of experimental  and
theoretical work to be done before
any serious acdvance in design can
le made with certainty. Tollow-
ing the hit-and-miss principle of
design leads to a cul-de-sac, for
unless we can explain the efiects
Jue to certain improvements, there
can be no scientific basis on which
to work. It is imperative, there-
fore, to resort to some system of
investigation which enables us to
explain the behaviour of different
features of a design.

I[N applied acoustics, as in other branches of phvsics,

Tendency of Modern Design.

In past articles T have discussed
vatious aspects of loud-speaker
design in a general way,' but it
seems desirable to treat some par-

two photographs® in I'igs. 1, 2. These show a 2oft. horn,
capable of reproducing frequencies down to 4o cycles per
seconid, enclosed in a specially built cabinet, and an ex-
perimental .joft. horn.

Of course. the question of low tones is—so we are told
Ly those unable to produce them—really a matter of
taste. This, however, is hardly convincing. If the Jow
tones are not required, then orchestras might as well con-
sist of a few of the higher-pitched instruments, ¢.g., the
violin, flute, piccolo, cornet. 1
think the reader will agree that no
orchestral conductor of any profes-
sional standing would preside over
such an assembly. If, therefore,
the ’cello, double bass, bass drum,
bassoon, etc., are essential in an
orchestra to give a correct musical
balance, surely they are equally
essential in the reproduced version.
This being the case, it is clear that
if we ave to have a horn-type loud-
speaker to yiwchl a proper halance
to the various musical instruments
in an orchestra, or to reproduce
the upper and lower registers of
the piano, the length of the horn
must be considerably in excess of
that to which we have hitherto
been accustomed.®

Fundamental Tones.

Another argument which I have
heard advanced, and which has
heen displaved in cold print, is as
follows : When the harmonics of
a note are sounded, ¢.g., imagine
middle € on the piano to be

ticular part of the instrument in
more detail without resorting to
mathematical analysis. The
modern tendency—on which T re-
serve judgment—is to design instruments of the large
diaphragm tvpe.  Apart from acoustical considerations
this may lead to economy of space anid cost, for with a
horn-type loud-speaker to reproduce the low tones in any
appreciable degree a long horn is required. Tor ex-
ample, if we desire to reach a point two octaves below
mididle C on the piano (64 cycles) the length of horn
required is about 12 feet, and to get right down to the
lowest note on the piano the length must be about 6o feet.
Such sizes are somewhat beyond the average pocket and
the average residence. Nevertheless, to show that the
matter is to be taken quite seriously we have reproduced

' The Wircless World, November 4, 1925; Faperimental
Wireloss, Mavch, 1926 ; T'he Wircless World, October 13th, 1926.
B II

Fig. 1.—Gramophene reproducer with 20ft. hern
capable eof reproducing frequencies down teo
40 cycles,

played with the fundamental ex-
tinguished, the aural sensation is
such that the listener /magines
puddle C to lave beon played.
By some mysterious means the car exerts a creative cffort
and interpolates the {undumental.

This being so, we are asked to helieve that there is no
necessity to reproduce the fundamental. Putting the
argument into more concrete form, suppose middle C is
plaved on a piano at the hroadcasting studio.  We listen
to it with a loud-speaker the output characteristic of
which is such that the fundamental tone of middle C
is ton weak to be heard, but the overtones or harmonics
of the note are reproduced in full force. We then
imagine—in fact, we are perfectly sure—that the note

" Journal of the Franklin ]nslituz‘eﬁ)c_tobér,71926.7
s The usual length is about 2ft. This ecuts off cverything
helow middle C on the piano.
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played was middle C.  But should we with great daring
play middle C on our own piano there will be a marked
difference in aural sensation. The piano will sound per-
ceptibly deeper in tone than the reproduction from the
loud-speaker.  The conclusion at which we arrive is
simply this: When the fundamental of a note is weak
there is a definite change in aaral sensation compared
with that when the fundamental is heard at its natural
strength.  Weakening of the fundamental gives the sen-

Fig. 2._Experimental horn, 40ft. in length, used by the Victor
Talking Machine Co. in America.

sation of u vise in pitch. The absence of the lower tones
in orchestral reproduction is tound to be aurally aggra-
vating, especially at large intensities. Inserting the lower
tones, although increasing the overall intensitv. gives the
necessary balance, for it is well known, so far as the
ear is concerned, that low tones mask the effect of high
tones. Ilence we are driven to the conclusion that in
the reproduction of musical sounds by loud-speakers all
the tones from the top to bottom of the acoustic register
should, as far as possible, he of the same intensities as
the original.

Having established the necessity for the reproduction
of low tones, and having for the time being ruled out
long horns on account of sizc and expense, we proceed
to a discussion of the action of a diaphragm when used
as a reproducing agency. The properties of diaphragms
as sound radiators have received little or no attention
and it is well to bring the matter forward at a time when
the diaphragm or hornless tvpe of loud-speaker is coming
to the fore. To secure sullicient stiffness it is usual to make
a diaphragm conical, pleated, ctc., hut for simplicity in
explaining the action of a diaphragm we shall take the case
of a flat disc which is perfectly rigid, Z.¢., its natural
frequency is well above the limit of audibility.  Being
perfectly rigid, the disc will move as a whole at all the
audible frequencies at which it is made to vibrate.

Referring to Tig. a. the disc is freelv suspended at

Wireless
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its circumference by flexible material such as thin rubler.
The suspension is arranged so that it does not impede
the motion of the disc on its axis X.X,, 7.e., the axial
motion is quite free and therc is no force due to the sus-
peusion which will bring the disc back to its central posi-
tion. The suspension is mounted in a large wall which
completely isolates the two sides of the disc, so that
sound waves which are radiated from one side cannot
interfere with those radiated from the other. From the
symmetry of the arrangement it will he quite clear that
the radiation on each side of the disc will be equal in
amount and similarly distributed in the space beyvond
the disc.

Radiation from a Diaphragm.

We have now to drive the disc to and fro on its axis.
For the present we will not stipulate any particular way
of accomplishing this, hut merely imagine an alternating
Jorce of constant amplitude to act axially upon the centre
of the disc. This force will push and null the disc on
its axis alternately each half-cvcle or alternation. Also
we will suppose that the frequency of this constant alter-
nating force can be varied over the entire acoustic range.
The method of achieving this does not concern us at the
moment. ¢ merely desire to investigate the radiating
properties of the disc in itself.  When che disc is moved
to the right it displaces a certain amount of air, whilst at
the left there is an inrush of air to (i1l the space vacated
by the disc. This displacement is felt throughout the
air situated on each
side of the disc.
Now we might be
apt to jump to the
conclusion that there
would be a much
greater effect on the
axis at P than on
one side at Q. We
must remember
however, that when
a gas is compressed
or rarified,  the
pressure charge s
felt equally in all
directions. Thus the
effects at P and Q
would be substanti-
ally the same pro- |
vided  these  two
points were about
the same distance
from the centre of
the disc.  I'rom this
simple axial motion
of the disc to the
right, we proceed to sce what happens when the disc is
made to vibrate. We know that the condensations and
rarifactions due to the alternate increase and decrease in
air pressure* at either .side of disc causes sound waves
to be radiated from the disc iz all directions.

X2

FLEXIBLE
SUSPENSION

Fig. 3.—Simple disc diaphragm freely
suspended in a wall of large dimen—
sions to prevent interference of sound
waves emitted from each side of disc.

‘ This increase and decrease is above and below the normal
atmospheric pressure.

B I2
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Iet us take a certain frequency of vibration, say, 500
cycles per second, and assume the disc to be 12 inches n
diameter.  We want to know what happens in the air
space at each side of the wall when the disc executes 500
complete vibrations every second. We have already found

@

RESU
@ ) LTANT

of 1D anD @

TIME

VAVA

Fip. 4—Curves illustrating the diffierence in times of arrival at
P of waves from A, and A;inFig.3. The phase angle ¢ represents
the 1ag of A; behind A

that pressurc waves spread out from the disc in every
direction. At a point P on the axis (I'ig. 3) we know
that the air pressure increases and decreases by a small
amount every time the disc vibrates. To go a step fur-
ther, we imagine the disc to be divided into a very large
number of extremely small areas. We can call these
clemental radiators or elements. The effect at P is due
to the radiation from all the small elements.

Now an element A, at the centre of the disc is nearer
P than an equal element A, at the edge of the disc. This
introduces two effects as follows: (1) the pressure at P
due to A, is less than that due to A, because the latter
is nearer to P; (2) since both sets of waves travel with
the velocity of sound, those
from A, arrive a little later
than those from A, because
they have further to travel.
Thus the pressurc at P is
not couble the pressure due
to A, alone.

In Fig. 4 is shown the
two sets of waves displaced
in time, as explained above.
Curve 1 shows the waves
from A,, whilst curve 2
shows those from A,. Curve
5 shows the resultant of 1
and 2—that is, the sum of
the two waves. The maxi-
mum value of this resultant
is less than twice the maxi-
mum of curve 1, because the
wave from 2 is not so strong
as that from 1. Since 1 and

B I3

Fig. 5..—A particular case
illustrating the difference
in time of arrival at P of
waves from A; and Ag.
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2 are out of phase the resultant is less than the sum of
t and 2 would be if they arrived simultancously. For
simplicity we considered only two elements on the disc,
but jt is easy to see that the pressure at P is the resultant
of the waves from all elements on the disc. Thesc reach
P different in amplitude and in time of arrival (out of
phase).  The same argument applies to any point in
space, say Q. In this case the distances from the vari-
ous elements on the disc are different from those where
the point is on the axis of the disc, ¢.g., P.

A numerical example will make the action of the disc
more casily understood. In Iig. 5 consider the action
of the twao elements A A, at the centre and the periphery

|

|
|
| CONDENSATION

\ITCREASE IN PRESSURE)

RAREFAGTION
(REDUGTION IN PRESSURE)

-3
Fig. 6.—Portion of hemispherical wave radiated from one
side of disc.

of the disc respectively.
travel from A, to T is
AP 6 1
Velocity of sound 14,400 2,400
since the velocity of sound is about 14,400 inches per

The time taken for a wave to

sSecC.

second.  The time taken for the wave from A, to
travel to P is
AP 642 N2 1.4
= - = = = sec.
Velocity of sound 1,200 X 12 2,400 2,400

This means that the radiation from A, takes 1.4 times
longer to travel to P as that from A,.

To proceed further with our investigation we must con-
cider the frequency of vibration of the disc, because the
effect of the difference in arrival time at P depends upon
the frequency. As an introduction to the subject, let us
find the relation between the frequency and the velocity
of sound. Fig. 6 shows a portion of a wave proceeding
from the disc. It consists of spaces where the air is
slightly compressed and alternate spaces where the air
is equally rarified. This can be represented graphically
Ly the curve of Fig. 7, which is a series of crests and
troughs. The pressure wave travels with the velocity of
sound, namely, 1,200 feet per second, and there will be
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3,000 crests and 3,000 troughs in a distance of 1,200 feet,
But we define the distance between two consecutive crests
or troughs as the wavelength of the sound. Thus the

. . 1,200
distance from crest to crest 1§ ———— =
3,000

This is the wavelength of a sound in air, the
In other

0.4 feet = 4.8

inches.

trequency of which is 3,000 cycles per second.

q . 1

words, the sound travels 4.8 inches in —- second,
3,000

which is equivalent to 1,200 feet in one second.

1200 FEET (N ONE SECOND =\ X FREQUENGY --=w

N
RAREFACTION

-—

DISTANGE FROM DISG — — ——

Fig. 7.—Graph of wave in Fig. 6 plotted on a distance base.
Vertical distances from the base represent changes of air pressure
above and below normal.

Returning to our problem portrayed in I'ig. 5, we saw

. I
that the time taken to travel from A, to P was 4
2 2,400
second, and from A, to P sccond.  The wave
b
from A, arrives, therefore. second late, /.e.,
2,400

T.4—1 0.4
2,400 2,100 6,000
of 3,000 cycles per second the wave from A, has travelled

second.  But at a frequency

: I
half a wavelength in 6005 second  Hence the radiation
,000

from A, arrives half a wave behind that from A,. This
is shown in Fig. 8, where the waves are drawn in their
relative positions.

Interference.

The resultant pressure is the difference between the two
because the waves are 180° out of phase (x80° is equiva-
lent to half a wavelength, the whole wavelength being
360°). This is a case of ‘“interference’’ where the
radiation from A, is partially neutralised by that from
A,. At frequencies higher or lower than 3,000 cycles
the interference is different, excepting at 6,000, 9,000,
etc., cycles. At frequencies less than 3,000 cycles the
interference is less, 7.¢., the resultant pressure at P is
greater than at 3,000 cycles because the arrival from A,
is less than half a wavelength behind. At a frequency of

MNARCH 237d, 1927,

50 per second the time interval second is neghigi-

’
ble, so that to all intents and purposes the waves A A,
arrive in the same phase and add up.  We have already
stated that the resultant pressure at any point in space,
say Q in Vig. 3, is due to the radiation from all the
elements into which we imagine the disc to be divided.
Also it must be borne in mind that the pressure amplitude
at Q depends upon the distance and the phase of arrival
of the wave. At low frequencies the difference in time
of arrival at various points in space from different parts
of the disc is negligible. For all practical purposes the
radiation from all points on the disc can he considered to
arrive at the same time.®
Effect of Increasing Frequency.

Thus the alternating air pressure at all points equi-
distant from the centre of the disc is the same. In other
words, if we imagine a hemispherical surface, porous or
non-absorhent to sound waves, to rest on the wall (sec
Fig. 9), every point on this surface is at the same pres-
sure due to radiation from the disc. Thus persons situ-
ated at various points—A, B, C, etc.—on the hemisphere
would hear equally well when the disc was vibrating at
low frequencies. As the frequency of the disc is in-
creased, the radiation from different parts of the disc
interferes in space and causes a reduction in pressure.
The interference is greatest at points ), R, to the side
(sce I'ig. 3), and there are zones of minimum pressure
where the pressure is small compared with that on each
side. Apart from these zones of reduced pressure, the
general effect at high frequencies is to ciuse a beam
effect, as illustrated in Fig. 1o, Outside the Leam the
intensity is very weak. The beam becomes narrower as
the frequency is increased, because the wavelength gets
so short as to he comparable with the dimensions of the
disc.  For example, as f= 3,000 cycles the wavelength

RESULTANT PRESSURE AT P
[ WAVE FROM A,

WAVE FROM A,

Fig. 8.—Curves showing interference of waves from A; and A,
in Fig. 5 when the wavelength is 4 8ins. corresponding to a
frequency of 3,000 cycles per second. Note that the curves
represent pressure variations at P with time and not the waves
in space, i.e., O is not the disc, but an arbitrary time origin.

is 4.8 inches, and the disc used by way of example is
(2 inches diameter.

It is interesting to observe that at high frequencies
there are points near the disc at which the pressure is
zero.  These are usually known as ““ nodes,” or points
of zero motion. At any point removed several diameters
from the disc the pressure is almost constant at all fre-

* Unless the disc is large:
B 14
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quencies, provided the alternating force on the disc is
constant. At low frequencies the mass of the disc is in-
creased to an extent due to the inertia of the air which
it moves to and fro. As the frequency increases the beam
or focussing effect occurs, and the amount to be added
to the mass of the disc due to air inertia decreases. This
extra mass at low frequencies causes a educed amplitude
of the disc, which is accompanied by a reduction of pres-
sure in the space outside the disc. 1f, however. the
Jisc is sufficiently small, ¢.g., 1 inch liameter, the pre-
sure is constant at ‘all frequencies wher. the driving force
is constant. Hence we have the hypothetically perfect
loud-speaker for vibrations of constant amplitude (the
steady state) provided we listen at a point on the axis of
the disc, but several diameters from it.

The last point for our consideration in the problem of
the vibrating disc is the influence of its diameter. We
have seen that the radiation
from a vibrating disc is re-
duced in the space at each
side due to interference, Z.¢.,
the sounds from each ele-
ment on the disc do not
arrive at eny point in space
simultaneously. Also the
interference increases with
the frequency due to the
wavelength hecoming com-
parable with the size of the
disc. Suppose we take the
disc of Fig, 11 and imagine
it to be 1 inch diameter.
Then ut points Q, R, etc.,
there is practically no differ-
ence in (istance between
them and the opposite edges
of the disc. Thus even at
high frequiencies the differ-
ence in time of arrival would
lhe small compared with the
time taken to travel half a
wavelength.  The greatest
difference would he at points
on the wall, say S, where it
would be the diametcr of disc, namely, 1 inch. This
means a half wave of 1 inch or a frequency of 7,200
cycles per second, which is fairly high. Moreover, the
radiation from a small disc, say 1 inch diameter, is
uniformly distributed throughout the space on each side
over a band of frequencies up to about 5,000 cycles per
second, when the driving force on the disc is constant.

Fig. 9.—At points A, B and

C on a hemispherical sur-

face with the disc as centre

there is equal pressure from

waves emanating from the
disc.

Large Diameter Discs.

For the other side of the picture wz have to see what
happens when the disc is, say, 24 iiches in diameter.
From Fig. 12 we sec that there is an appreciable differ-
ence in distance between P and the opposite edges of the
disc (BC). This distance is many times that in the case
of the 1 inch disc. Thus at a comparatively low fre-
quency the waves from opposite sides of the disc will
differ in arrival time by half a wavelength. Taking the
simple case of point S on the wall, the difference in dis-

B 15
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Fig. 10.—Beam or focussing effect at high frequencies due to
interference in the regions R and S. N;, Ny represent nodes or
points of zero pressure.

{ance is the diameter of the disc, namely, 24 inches. This
being the half wavclength, the whole wavelergth is 4
feet. Now, sound travels 1,200 feet per secondl, so that

1,200

this wavelength represents a frequency of : = 300

cycles per second.

Fhus at frequencies above 300 cycles the interference
will be perceptible and will increase with the frequency.
‘This, of course, means that the beam effect will occur at
much lower fre-
quencies with the

Q 24 inch than with
/' . the 1 inch disc.
| Thus over a wide
frequency band the
radiation from the
| larger dise will be
A | less than that from
/" aq=BQ the smaller disc.
4 AR-+BR On the other hand,
ZAN,  AS—BS=1iNck the 24 inch disc

B will move through a
much smaller dis-
tance than the 1
inch disc, and this
$§ is important where
loud-speaker design
R is concerned.

Owing to the in-
finity of radiating
elements on the disc
and to the different
distances, the fre-
quency at which the beam effect begins to get serious
cannot be calculated in the simple manner used above by
way of illustration. Nevertheless, vigorous analysis cor-
roborates our reasoning.

Before epitomising this investigation it is of interest

1DiA.

Fig. 11.—Showing reduced interfer-
ence (focussing) at high frequencies
due to a small diaphragm.
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to note that at low frequencies the equivalent mass to be
added to the disc due to air inertia becomes important in
the case of large diameters. Thus with a 24 inch disc
the mass to be added due to air inertia at low frequen-
cies is sufficient to cause an appreciable reduction in
radiation (due to reduced motion).

Throughout the article it has been assumed that the
alternating force acting on the disc is constant at all fre-
cquencies, and that the density of the disc is considerahly
in excess of that of air  In other words, the mechanical
efficiency, this Leing
the ratio :—
Acoustic press. on disc
*Drivin;: force
~ is very small (say, 1
per cent. driving
force, this being a
value agreeing with
practice).  If the
/ density of the disc
were comparable
with that of air the
argument would re-
quire modification.

AP =PC
BC-=-8Bp—ApP Summary.
When a perfectiy
rigid disc is driven
in air by an alter-
nating force of con-
stant magnitude,
there being no inter-
ference between the

Fig. 12.—Showing that an appreciable
difference exists between the distances

from a point P in space to dia- : ides -
metrically opposite edges of a large two sides :
disc. When BC = half a wavelength (I) The energy

the radiation from opposite sides of
the disc will practically cancel out
at P,

radiated is constant
up to a certain fre-
quency, and the waves are propagated hemispherically
from the disc.

(2) Up to this frequency the air pressure variations
superpose« on the normal bharometic pressure are constant
over any hemispherical surface having the centre of the
disc as centre.

(3) Bevond this frequency the waves radiated from
different parts of the disc interfere at points in space
owing to the difference in distance, and to the compara-
tively low velocity of sound waves in air. If the velocity

MARCH 23rd, 1927,

of sound in air were 4,800 feet per second the interference
would commence at a much higher frequency. (This is
really the velocity in hydrogen atmospheric pressure.)

(4) The interference is greatest in the space at the sides
of the disc, and the sound is projected in the form of a
divergent beam. The angle of the beam decreases as
the frequency increases.

(5) Owing to interference the total energy rachiated
decreases after the transition frequency is reached.

(6) The smaller the disc the higher the transition fre-
quency (the frequency at which the beam or focussing
effect begins to tell).  Therefore, at any point at the
side of the disc the pressure will be equal over a wider
range than with a larger disc.

(7) The larger the disc the lower the frequency at which
focussing commences.

(8) Owing to (a) the additional mass to he added due
to air inertia, (b) the increased interference, /.¢.. focuss-
ing, the radiation over the acoustic register from a large
dlisc is less than that from a small one.

(9) The air pressure on the axis of a disc is zero at
certain points near the disc. These ‘“nodes ’’ depend
on the size of the disc, and only occur above a certain

frequency. At a point several diameters from a small
disc the air pressure is almost constant at all fre-
quencies. But with a large disc the pressure falls off

at Jow frequencies due to the exira mass of the disc in
virtue of air inertia. At points on the sides of the disc
there are zones where the pressure is a minimum.

The argument clearly points to « small disc as giving
not only more uniform radiation in all directions at all
frequencies, but an increasc in radiation at high and at
low frequencies. When we enter the realm of practical
loud-speaker design we are confronted with new problems
imposed by the driving mechanism which in general tend
to curtail the output at both ends of the acoustic register.
This, however, is outside our present purview, and must
be Teft for consideration on some future occasion. The
main object of the article was to explain the action of a
vibrating flat disc, and if the reader assimilates this he
will be in a much better position to appreciate the action
of a diaphragm loud-speaker than he was previously.

Lt is well to say that the preceding argument is hasedl
entirely upon a steady vibration at each frequency con-
cerned.  The problem of transients, ¢.g., reproduction
of drums, pianoforte, gun-firing, paper rustling, and the
like where the diaphragm starts and stops suddenly has
not been lirnached.

BALANCING A RECEIVER,

FAIRLY good test as to

whether an H.TF. amplifier
stage which appears to be satis-
factortly halanced is actually in
this condition may lLe made by
rotating  the  neutralising  con-
denser slightly in both directions.
[f oscillation is produced on either
side of the position apparently giv-
ing a balance, it may, as a rule, be

A Test for Neutralised
H.F. Circuits.

assumed that everything is in order.
In making this test it should be
realised that the change in capacity
necessary to permit of self-oscillation
will depend on the damping present
in both plate and grid circuits. With

comparatively inefficient coils a large
movement of the knob will he possi-
ble before this condition is reached,
but with modern low-resistance coup-
lings the variation in capacity should
be extremely small. If it is not, one
should suspect high-resistance joints,
leakages, or partial short-circuits,
assuming that the H.F. valve and
batteries are known to he in order.
B 16
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Aids to Better
Reception.

BATTERY CONNECTORS.

Porcelain  conncctors, which are
ohtainable for a few pence each from
many clectrical dealers, have already
been mentioned in these notes as use-
ful for a number of purposes. It is
not generally known that they can
be used as a substitute for the ter-
minal strip commonly fitted to the
rear edge of the baschoard, thus re-
ducing constructional work. A suit-
able method of attachment, by means
of a narrow strip of metal, is shown

/€6

B | —

Fig. 1.—The use of porcelain connectors
in place of the conventional terminal strip.

in Fig. 1. To prevent any possible
movement of the porcelain blocks the
surface of the wood may be recessed
slightly.

This arrangement reduces to a
minimum the risk of leakage which
is always present when high H.T.
voltages are applied. In the draw-
ing, ‘“two-way ' and ‘¢ three-way ”’
connectors  are used, but when a
single H.T. voltage only is required
one ‘¢ three-way ’’ block will be suffi-
cient, the centre brass inset being

B 17

connected to the common negative of
Lboth bhatteries.  Another connector
will serve for the leads to the grid
battery.

For high-frequency work, in cases
where incidental capacities must be
reduced to a minimum, a ‘¢ three-
way ’’ connector. with the centre inset
removed, may be used.

ooz C

MFASURING SIGNAL STRENGTHS.

Although an accurate measurcment
of the strength of received signals is
a matter of some ditticulty, calling for
the use of somewhat elaborate ap-
paratus, the amateur should not
imagine that the whole question of
obtaining a visual indication of in-
tensity is a subject quite beyond his
scope. In point of {act, the contrary
is the case, and no more extensive
equipment is required than a suitable
milliameter. If this is inserted in
series with the detector valve anode,
as shown in Fig. 2, a deflection of
the meter will be obtained when the
receiver is tuned to an incoming car-
rier wave. This deflection varies in
accordance with the H.F. voltage ap-
plied to the grid, and thus indicates
comparativelv the strength of incom-
ing signals.

In the circuit as shown, the de-
tector valve is operating as an anode
or ‘“ bottom-bend ”’ rectifier, with a
negative voltage applied to its grid.
When no signals are hLeing received,
the needle will indicate a steady cur-
rent flow cepending on the charac-
teristics of the valve and its operat-
ing conditions. When incoming 0s-
cillatory currents are impressed on the
grid, however, its mean voltage
becomes less negative, so a larger
current is passed through the anode

WWW americanradiohistorv.com

Theoretical Diagrams

Simplified.

circuit from the H.T. battery, with
the result that the meter reading is
increased. The stronger the signals
the greater is the increasc in anode
current.

The advantages of a visual indica-
tion of this sort will be evident, even
to the least experienced wircless user.
As an aid to quick tuning alone, the
use of a meter In this manner may
often be considered as worth while,
hecause the eye is a more reliable
organ than the ear, and, moreover,
there is no need to wait for a sus-
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Fig. 2.—A milliammeter connected as an
indicator of comparative signal strength.

tained musical passage or for speech
1o make the final adjustments. The
facility for comparitive measurement
is most likely to appeal, however, to
those who like to know the effect of
experimental alterations to the aerial
and earth systerus, to tuning coils and
circuits, and, most important of all,
to intervalve high-frequency coup-
lings. The circuit shown in the dia-
oram is a simple one, but there is no
reason why the measuring device
should not be used with a detector
preceded by an H.F. amplifier.
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When leaky grid condenser detec-
tion is used, the milliameter needle
will behave quite differently, as H.F.
voltages (ue to an incoming signal
will reduce anode current ; this reduc-
tion will increase with the strength of
signals.

co0O0

TESTING A CRYSTAL SET.

In the early days of wireless tele-
graphy, when transmissions were few

Wireless
World

and far between, there was often a
fecling of uncertainty as to whether
failure to hear signals was due to a
fault in the receiver or merely to the
fact that there was nothing to hear.
The testing buzzer as commonly used
was not infallible, and a better test
was obtained by disconnecting the
aerial for a few moments and then
noticing the effect of re-connecting
it to the terminal of the instrument -
a click in the telephones, caused by

DISSECTED DIAGRAMS.

MARCH 232, r927.

the flow of current due to the accu-
mulation of an atmospheric charge
on the aerial indicated with some
degree of certainty that everything
was in order.

Such a test would be of little value
nowadays to the users of valve sets,
who can almost always receive signals
from a number of stations, but it
may be useful to owners of crystal
receivers, who normally hear only one
transmission.

Practical Points in Design and Construction.

The present series of diagrams is intended fo sho
points to which special attention
the same time to assist readers in mastering the arl of

various modifications of the popular  Reinartz"

No. 64.—Modified Reinartz Cjrcuits.

W in an easily understandable manner the various
should be paid in the design of typical wireless receivers, and at
reading ci-cuil diagrams.
circuit which was described in last week’s issue.

Below are shown

e

.__"

o

(2)

(®

The addition of a se.parate aerial winding,
giving a tighter coupling between the
circuits.

’I“HE grid section of the coil used

j in the lirst circuit may have 63
turns of No. 22 D.C.C. on a 3in.
former as before. The reaction coil,
wound as an extension and in the
same direction, consists of about 33
turns of finer wire—say, No. 30
D.S.C. Over the low-potential end
of the grid coil is wound the aerial
winding, with about 12-15 turns of
No. 30 D.S.C. carried on ebonite or
wooden strips as in the case of the
““ Everyman Four *’ coils. The turns
of this winding are spaced te occupy
a total length of about %in. This

A separate reaction coil coupled to the
high-potential end of the grid coil.

suffers from the same disability as
that previously discussed, both sides
of the reaction condenser are at high
oscillating potential, so an extension
handle is desirable to prevent hand-
capacity effects.

In the arrangement shown in
(2) this trouble is overcome, as one
set of vanes are earthed. This is a
circuit which can be highly recom-
mended. The aerial and secondary
windings of the coils are as specified
above, while the reaction winding has
about 30 turns of No. 30 or 36
D.5.C. spaced }in. from the grid

WWWeamericanradiohistorv:.-com

A similar arrangement, but with reaction
coll coupled to the low-potential end of the
grid coil.

end of the secondarv. The induct-
ance of the reaction coil should al-
ways be a matter for experiment ; the
number of turns suggested above is
about the maximum likely to be
necessary.

In (3) the reaction coil, -wvhich
may be tapped, is coupled to the low
potential end of the secondary, but
the coils are otherwise unchanged. It
should be pointed out that in all these
circuits values of components are as
specified in last week’s issue, while
the connections of the anode circuit
and grid leak have heen omitted.

B 18
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A General Purpose Broad:ast Receiver

minds of wireless amateurs whe commenced their

activities in pre-broadcasting days, and is now
zenerally associated with hroadcast sets and components
of high-class workmanship and finish.

The ‘“ Dimic Four '’ receiver is a representative ex-
ample of the work of thix firm, and includes many ot
their well-known components, such as ‘‘ Dimic’’ coils,
clip-in mica condensers, and push-pull multiple switches.

The set is intended for general broalcast reception on
both long and short waves, and is capable ot receiving on
the loud-speaker at least three or four tations other than
the local station and Daventry. The necessary sensitivity
and selectivity to bring in these additional stations is pro-
vided by a stage of high-frequency anplification preced
ing the derector valve. Balanced tuned anode coupling
is employed, the balancing condenser Leing controlled by
a knob on the front panel in order to give reaction effects.

rl['il—l I name of McMichael is well established in the

High-frequency Circuis.

“ Dimic ” coils are userd both in the aerial circuit and
in the anode circuit of the H.I°. valve. The aerial is con
nected through a fixed series condenser to the centre tap
on the aerial coil. ‘This methad of connection not only
zives increased selectivity and wavelength range, but
tends to equalise the settings of the rvo tuning controls.

Separate pairs of coils are used for long and short
waves. ‘The coils are inclined to minimise magnetic
coupling, and an engraved tablet screwed to the inside
of the lid of the cabinet clearly indicctes the method of
inserting  the coils in their holders.  'The change-over
from short to long waves is effected hy an ingenious
switching arrangement, which is combined with the on-
and-off switch. A backward and forward motion of the
knoby controlling the switching arrangement lights up or
extinguishes the valves as required, whle a rotary motion
of the same knob to left or right chanzes the wavelength

B 21

of High=class Workmanship and Finish.

range of the receiver. I'he interior view of the receiver
clearly shows the arrangement of these switches. The on-
and-oft switeh is at right angles to the front panel, while
the range switches are parallel to it and are actuated by
flexible metal connected rods pivoted to a small crank on
the end of the spindle of the on-and-off switch.

Low-frequency Amplification.

I'he detector valve is followed by two stages of low-
frequency amplification, transformer coupling being em-
ployed for the first stage and choke capacity coupling
for the second. 1If it is desired to receive on telephones
the second T..F. or output valve is switched our of cir
cuit by a telephone jack on the left-hand side of the
front pancl and the telephones connected in the ancde
circuit of the first 1..TF. valve in place of the coupling
choke.  The loud-speaker jack occupies a corresponding
position on the right-hand side of the panel, and includes
contacts which complete the filament circuit of the power
valve. The valves used in this circuit have 2-volt rla-
ments, and the types recommended by the makers for
the various stages are as follow :—

M. F, Detector. 1st L.F. 2nd L.F. (Power).
DE2 H.F. DE2 L.F DEZ2 N.F. DEP215.

High-tension and gris] hatteries are housed in the base
of the cabinet, to which access is oltained by lifting the
tront edge of the instrument compartment. This is hinged
to the lower portion of the cabinet at the back and virtu-
ally torms the “* lid 7 of the hattery compartment. The
leads from the 1..'I". batterv are connected externally to a
small ebonite panel at the back of the receiver. The ter-
minals for the aerial and earth leads are also included on
this panel. All the wander plug connections to the H.T.
and grid hias hatteries are clearly engraved, and with the
aidd of the detailed instruction sheets and a special hlue
print supplied with the set the connecting up of the bat-
teries should bLe an estremely simple matter. ‘The makers

www americanradiohistorv com
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Broadcast Receivers. ““Dimic Four.”’—
are to Le congratulated on emphasisiag the necessity for
thick leads to the L.'I". battery. This is a point which is
frequently overlooked, and ‘which is of the greatest
importance when 2-volt valves are used.

The set was tested with 120 volts H.'T". on the ampli-
tying valves and 6o volts on the H.F. and detector. 1he
total anode current under these conditions with 2 nega-
tive grid bias of 3 volts on the first L.F. and ¢ volts on
the power valve was 8 s milliamiperes. For this rate of
discharge the ‘‘large capacity  as distinct from the
“ Super Radio ™ type of dry battery will be suitable.
The discharge of the ¢ large capacity™ cells is rated at

Wireless
Worllal
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tions, and to make use of reaction by unbalancing only
n exceptional circumstances.

On the short-wave range six or eight stations, depentl-
ing on conditions, could be received at loud-speaker
strength, but at a distance of 33 miles from 21O inter
terence from that station was experienced over practically
the whole of the condenser scale. For instance, while
receiving Langenberg (468.8 metres, 25 kW.) the © back
ground " reception from London considerably detracted
from the enjoyment of the German programme. On the

long-wave range the selectivity appeared to be consider-
ably better and there was not the least difficulty in receiv-
ing Radio Paris without a trace of interference f{rom

Interior of receiver cabinet showing switching system and disposition of tuning coits.

1o mA. and the ““ Super Radio ’ at 20 mA. The Super
Radio "’ has many times the capacity of the ‘‘large
capacity 7 type, but it is doubtful if the former could
be accommodated in the hattery space provided. The
filament consumption is o.51 ampere at 2 volts, so that
L.T. maintenance costs should not he very heavy.
The wavelength ranges on an average aerial were found
to be as follow :
Short-wave Range
Long-wave Range

230 to 620 metres
T.000 to 2,750 metres

The quality of reproduction is very satisfactory and
the output from the DE V215 power valve easily satisfies
normal domestic purposes. The valves were inclined to
be microphonic and there was a tendency to set up howl-
ing between the loud-speaker and valves. This trouble
was oyercomne, however, by experimenting with alternative
positions for the loud-speaker.

Tuning is made a pleasant operation by the excellent
slow-motion «hials fitted to the condensers and also Ly
smooth action of the balancing condenser. This is fitted
with an indicator siniilar in design to that employed on
micrometer screw gauges. The adjusting knob is pro.
vided with a hollow thimble, which fits over a metal sleeve
engraved on its upper surface with numbered graduations
indicating the number of revolutions made by the knol.

The reader is recommended to sct the ““ reaction ' con.
rrol in the halanced position, as indicated in the instru

Daventry. Neither of these stations could be received
free from interference, however. when 21O commenced
transmission.

From these tests we are forced to the conclusion (hat
the ““ Dimic Your ” must be regarded as a two-station
set within a range of five miles of 21.O. Outside this
range it should be possible to enjoy the programme from
the other ““ loud-speaker 7' stations without undue inter
ference from the local transmitter.

The cost of the receiver, together with four *“ Dimic '
coils and one grid bias battery, is £18 3s., inclusive of
Marconi royalties. Necessarvy accessories would involve
an extra expenditure of approximately 11 11s,

The address of the manufacturers is T.. McMichael,
Ltd.. Wexham Road, Slough. Bucks, and their London
showrooms arc at Hastings House, Norfolk Street,
Strand, W.C 2

RECEIVERS REVIEWED IN PREVIOUS ISSUES.

Dec. 15th, 1926 -~ Polar-Three

Dec. 29th, 1926 - Burndept Ethophone III.
Jan. 12th, 1927 - Gecophone “ L. & D." Model
Jan. 26th, 1927 - Cosmos 3-valve Set

Feb. 9th, 1927 - Gambrell Cabinet Three
Feb. 23rd, 1927 - Ediswan R.C. Threesome
Mar. 9th, 1927 - General Radio Two-valve Sei
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Events of the Week in Brief Review.

RECEIVERS FOR THE BLIND.

A fund is being raised in Maidstone
with the object of providing wireless re-
ceivers for all blind people in the town
and distiiet.

ccoo
A NEW EXCUSE.
The resourcefulness of wireless

“ pirates ' when charged before a magis
-] tal

trate has more than once heen the subject
of comment in these columns.

The excuse put forward last week by a
Wolverhampton listener charged with
operating a set withont a licence was that
hie had had influenza.

coooC
DIPLOMACY BY WIRELESS.

I'he transatiantic telephony system was
eurolled in the service of international
diplomacy a few days ago, when M.
Godirey Locker-Lampson, the  Under
Sacretary for Foreign Affairs, spoke hy
wireless telephony to Mr. Hortis, the
Cuban Foreign Minister.

Cuba is the first of the Latin- American
countries to he counected with Earvope by
wireless telephony.

[e] [o}e)
RIVAL FOR EIFFEL TOWER?

The Eiffel Tower time signals, which

have so long enjoyed the respect of
mariners, may soon forteit  their
supremacy at the hands of Rughy

Arrangements are being made by the Ad-
miralty, in conjunction with the Post
Office and the Bowrd of ‘I'rade, to m-
stitute a British  wireless time signal,

using Rugby as the transinitter. The

range of Rugby is, of course, much

greater than that of Kiffel Tower.
0000

THE “ EVERYMAN FOUR'" ON VIEW.

As a keen desive has been expressed by
very many of our readers to have the

opportunity  of seeing the © Everymunr
Four ' set before ecommmencing to con

struct. we have made arrangements {c
exhihit sets so that they can be inspecled
in detail.

In London a set is on view, betweer
the hours of 10 aau. and & p.m. (Satui
days between 10 am. and 12 noon); at
No. 24, Tudor Street, E.C.4,

In Brirmimgham a set can he seen or
application, at the same hours. at our
Birmingham offices, Guildhall Buildings
Navigation Styeet: another instrument is
on view at our Manchester oftices, 199
Deansgule.

B 23

MANCHURIA KEEPS PACE.
‘Broadeasting has Leen officially recog
nised in Manchuria, and regulations for
its control are being established. The
service will be operated by the Novth-
Fastern  Wireless Long Distance  'Tele-

phone  Scrvice, with  headquarters i
Muliden.
[eleo e e}
DISMANTLING A NEW STATION.
A new broadcasting station at Para-

auay has heen dismauntied for an unusual
reason. When the preliminary tests were
carried out it was found that the station’s
range was inadequate, so the apparatus
was taken to pieces. A transmitter of
higher power has been ordered.
coocQC
A GENTLEMAN OF THE ETHER.

To combat the local oscillation nuis-
ance, a Gordon Il resident has offered,
through the medimm of his local news-
paper, to give his services free in the
interests of his long-sntfering neighbour

hood. He slates that he is most willing

o visil anyone within a reasonable dis-

fance and (1) tell them if their set 1s

causing interference; (2) tell them how to

prevent it and at the same time get better
reception for themselves.

Let us hope thas this labour of love
will not go unrewarded.
00CQ

MARCON| CAPITAL SCHEME
APPROVED.

After a lively meeting lasting nearly
six hours, the shareholders of Marconi's
Wireless Telegraph Co., Ltd., accepled,
on  March 15th. the whole of the
directors’ proposals, -bused on the recom-
mendations  of  Sir Gilbert  Garnsey,
which include the vednction of the
nominal amownt of the ordinary shares
from £1 to 10s. ewch.

Five of the directors are resigning, to
be replaced by Lord Inverforth, Sir
Frederick Sykes, Lord Wester Wemyss,
Sir Charles Coupar Bariie. and Alw
. 1. S. Balfour.

AUSTRALIAN
the second official test of the new Marconi beam stations for communicatiop with

Australia, with results that more than fulfilled the conditions oi the contract.
photograph gives a general view of the Grimsby transmitting station.

BEAM TESTS SUCCESSFUL.

-

o i

e

VALV

7

A

A4

Lusi week the Post Office concluded

The
The left-hand

building is the machinery hall ; a covered passage connects it with the transmifting
room on the right
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AUSTRALIAN BEAM TESTS.

The Marconi beam tests between Lon-
don and Australia, resumed on March Tth.
have more than fulfilled the conditions
required by the Post Ofilice contvact.

The actual speed of working for the
hours during which communication was
effected is estimated to he 148 five-letter
words per minnte. Speeds have not been
pressed up to the highest possible poin
during the tests, but on many occasions
traflic was dealt with at speeds of 225
words per minute, while high-speed
duplex connnunication was carried out
during the slipulated seven days for an
average period of over thirteen hours per
day. The transmitting station s situated
at Grimshy, the receiver heing at Skeg-
ness.  These work in association with
stations near Melboure.

o000

AMERICAN SHORT-WAVE RESEA RCH.

Sigoals on 32.79 metres from 2NAT,
Schenectady, inaudible 200 miles  from
the transmitter, have been heard and
copied with perfect aceuracy by a listener
in Australia, 11400 miles away

This fact is alluded to in the report of
the engineers of the General Rlecirie Co.
of Americn following a sevies of trans.
mission tests on wavelengths of 32.79,
65.16, 109 und 140 inetres. During the
tests power outputs of 150, 500 and 2,000
watts were used successively to obtain a
direct comparison between tie readability
of the reccived signal and tlhe power of
the transiniiter.

The conclusions reachied ufter careful
experimentation were as follow

Wavelength bands shorter thau the 66.3
to 75 wetre waveband will not give

economical service at points within 100
miles of the trausmitter, whevens the 66.3
to 75 metre band, the 85.7 to 105 metre
band, and the 133 10 150 metre bhand are
capable of rendering economien! service
at points within that distance,

Wireless
World
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AT THE GRIMSBY BEAM STATION,
The left-hand panel supports the main re

the right. In the background are the sm
the main step-
For daylight communication at dis-

tances not greater than 90 miles from the
transmitter, the 133 to 150 metre band
will give better service than the 85.7 to
105 metre band. Similarly, the 85.7
metre band will give results superior to

‘those which can be obtained under the

same conditions the 66.3 to 75
metre band.

The ubove conditions ure reversed when
distances between 90 and 200 miles are
considered. In this case the 66.3 to 75
meure band will give better service during
daylight than the 85.7 to 105 or 133 to
150 metre wavebands.

Further experiments are in progress.

using

0
%

This photograph shows the rectifier plant.
ctifier, while the drive rectifier panel is on
oothing candensers, smoothing chokes and
up transformers.

WIRELESS AT WESTMINSTER.
By ovr PARLIAMENTARY (C'ORRESPONDENT.

Licence Prosecutions,

St W. Mitchell-Thomson stuled in the
House of Commous last week that the
number of persons prosecuted. for the use
of unlicensed wireless apparatus during
the twelve months ended on February
28th, 1927, was 600. In 597 cases con-
victions were oblained, and the remain-
ing three cases were dismissed.

Cost of Rugby.

Viscount Wolmer informed Sir F. Wise
that the cost of the Rugby wireless
station, including the site, buildings, and
plant. was aboui £480.Q00.

SHORT-WAVE TRANSMISSION ROUND THE EARTH.

HERLE has been little diiculty in spanning half
the earth’s sphere since amateurs first succeeded in

getiing across this distance with relatively small
powers. It would at first appear that this is the longest
range the earth can offer. It is now evident, however,
that short electric waves travel right round the whole
sphere.

With the traflic between New York and Geltow, near
Berlin, it is found at certain times that the characters
sent cut from the transmitter in New York on the wave.
length of 16.2 metres, appear doubled in the recording
receiver, and, moreover, that the second mark arrives
about gsth of a second after the first. From this displace-
ment and the velocity with which the waves are propi-
gated (300,000 km. per sec.), a difference of 28,700 km.
is indicated between the two paths taken by the signals.
Obviously, the first mark comes by the shorter path from
New York to Geltow, and the second by the longer path,
for the difference between these two paths is reascnably
accurately equal to the distance mentioned.

Of greater interest, however, is the observation which
was made at Geltow upon the 15-metre wave of (he
Nauen transmitter. The characters from this transmitter
also appear doubled at certain times, with an accurately
measured separation of ©.1406 second, giving a path-
difference of 42,200 km. The distance between Geltow
and Nauen is, however, only jo km., and so does not
enter into the question in comparison with terrestrial
distances in general. The path of ;2,200 km. must thus
be traversed by the second wave receivel. Since, how-
ever, the distance round the earth is only 40,000 km., it
is easily calculated that the sccond wave received must
have travelled round at a height of about 350 km. Since
extremely accurate time measurements can be carried out
with the aid of recorder reception, this determination of
height is correspondingly accurate, and we thus have for
the first time a method free from practical drawbacks for
ascertaining he effective height at which short wireless
telegraphic waves travel.

H. K.
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A MULTI-RANGE ABSORPTION
CIRCUIT.

A Simple Method of Checking Wavemeter Calibration.
By A. P. CASTELLAIN, B.Sc, A.C.G.I., D.I.C.

T is often very desirable to have scme simple means
whereby the accuracy of the calibration of a wave-
meter may be checked from time to rime, without

having to send the instrument back to the standardising
laboratory where it was tirst calibratad. With hetero-
dyne wavemeters especially, it the valce happens to go
“dud”” during a series of experiments and another of
the same type is used in its place, it is very desirable to
be able to know at once what percentage change in the
calibration has been made.

In this article it is proposed to Jesctibe the construc-
tion and use of a simple little instrument which will
enable the above-mentioned checking to be carried out at
any time in the course of a few minutes. ‘['he essential
parts of the instrument are a coil in parallel with a con-
denser, the whole being rigidlv mounted so that the
inductance and capacity of the circuit shall keep constant.
Such an arrangement is shown diagrammatically in
Fig. 1, and is terwed an ‘ absorption circuit’” for
reasons which will hecome apparent later.

The muitl-range absorption unit.

B 23

Let us now consider the principle underlying the absorp-
tion wavemeter.

Operation of the Circuit.

When an electromotive force (e.m.t.) is induced in
the coil part of the circuit from some outside source,
there will he a current flowing in the circuit, and the
value of this current, for a given induced e.m.f. in the

-

\OEAW

Fig. 1.—Connections for a simple absorption circuit and for a
multi-range absorption circuit.

circuit, depends essentially on two things. 'I'hese two
things are the frequency of the induced e.m.f. and the
resistance of the circuit at this frequency. For a given
circuit, therefore, the current varies with the inducing
(or induced, as this is the same) frequency, also for
almost all frequencies this current will he extremely
small, and will only become appreciable at all for a very
small range of frequencies.

The way in which the circuit current varies with fre-
quency over this range is sketched in Fig. 2, which shows
that the current has a maximum value P at a definite
frequency, which is denoted by f, in the diagram. The
curve shown in Fig. 2z is usually called a resonance curve

a current resonance curve in this particular case—for
the circuit, and both the actual maximum height PQ and
the width b at, say. half the maximum height depend

n the resistance of the circuit; the lower the resistance,
the greater is P(} and the less, proportionalty, is ab for
a given induced e.m.f.

The power absorbed by the circuit, therefore, being
proportional to the square of the current, also varies with
the frequency, and is a maximum for the frequency f,
corresponding to the maximum current. in the circuit. In
short, the absorption circuit may be regarded as a piece
of apparatus which has the property of absorbing appre-
ciable power only over a very small band of frequencies

or, what really comes to the same thing, as a piece of
apparatus which has the property of setting up appre-
ciable opposing electromagnetic fields only over a very
small frequencv range. Also by reducing the resistance
of the circuit this frequensy range is reduced, so that for
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A Multi-range Absorption Circuit.—
a very low resistance circuit to all intents and purposes
power is onlv absorbed at the one frequency, f,.

For practical use of an absorption circuit with a hetero-
dyne wavemeter the method adopted is as follows :—The
coil of the circuit is coupled to the oscillatory circuit of
the wavemeter at a distance we will call 4. In the plate
circuit of the wavemeter valve is included a milliammeter,
which, it not already incorporated in the wavemeter
itself, may be connected in one of the H.T. leads as
shown in Fig. 3.

As the frequency at which the wavemeter valve is oscil-
lating is varied so as to pass through the natural fre-
quency f, of the absorption circuit, the milliammeter
pointer will be found to give a curious but quite decided
“ kick,”” and if the wavemeter frequency is varied very
slowly in the neighbourhood of the ‘¢ kick,” and the
milliammeter reading plotted against wavemeter con-
denser reading a curve similar to the thick-line curve a
in Fig. 4 will result. If now the absorption circuit is
removed the milliammeter reading over this range should
be found to give a smooth curve as shown by the thin

P

tN GIRCUIT
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CURRENT
P Sl = ...
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fo

INDUCING FREQUENCY

Fig. 2.—Showing how the current flowing in a simple circuit (as
shownin Fig. 1) varies with the frequency ot the inducing voltage,
ulthough the amplitude of the latter remains constant.

line curve & in Fig. 4. 1t is obvious, therefore, that this
change in the milliammeter readings, as indicated by the
difference between the two curves ¢ and £, is due to the
presence of the absorption circuit.

Tf the distance « between the wavemeter and the absorp-
tion circuit is decreased sufficiently, the deviation of
curve @ from the normal curve & will stretch over a larger
frequency range (/.e., over more degrees on the condenser
seale), while if the distance & is increased the deviation
will occur over a smaller frequency range. Another effect
that will be noticed with alteration of the distance & 1is
that the amplitude of the two peaks on curve a will in-
crease rapidly with decrease of «, until one, or both,
peaks become flat, showing that cessation of oscillation
may take place over a short frequency range.

If we wish to disturb the constants of 4o/ wavemeteg
and absorption circuit as little as possible, they should

Wireless
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be coupled as loosely as is consistent with a readable
““kick’” on the milliammeter, 7.¢., the distance o
(see Fig. 3) should be as large as possible.  For this
reason it is distinctly advisable to make the absorption
circuit of as low resistance as is possible, consistent with
compactness and reasonable cost.

= F)
T
HETERODYNE < eds
e d < i
WAVEMETER b :
i34 :
> t
B
mA
bo-HT 4

Fig. 3.—Arrangement of apparatus for checking the calibration
of a heterodyne wavemeter.

So far, it has only been shown that the absorption cir-
cuit—even of low resistance—aftects the plate current
of the valve in a heterodyne wavemeter over a certain fre-
quency range, so that the question now arises as to what
point on the double-peaked curve a (Fig. ) corresponds
to the natural frequency 7, of the absorption circuit. It
can be shown mathematically—and has been shown
notably by Dr. E. Mallett in Experimental Wircless and
in the Jowrnal of the [ustitute of Llcctrical Engincers—
that this point is that where curves « and 4 intersect,
as shown by the Jotted vertical line, and, therefore, that
the wavemeter condenser reading corresponding to the fre-
quency f, is given by Cy in Fig. 4.

If the natural frequency f, of the absorption circuit
is known, the wavelength A, corresponding to this may

. . v
readily be calculated from the expression A, = —

’
where v is the characteristic velocity of the ether (or speed
ot light), which is usually taken as 3 x r1o® metres per

PLATE CURRENT

1
b
)
i
I
1

Co

n

WAVEMETER CONDENSER READING

Fig. 4.—Effect on the milliammeter in the plate circuit of the

heterodyne wavemeter as the tuning of the latter is altered—

curve (a) with the absorption circuit coupled and curve (b) without
the absorption circuit.
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A Multi-range Absorption Circunit,—

second, and thus the condenser setting C, on the
wavemeter corresponding to the known wavelength A,
may be found as described above. Various points on the
condenser scale can obviously be checked by the use of
several absorption circuits, but it would be very con-
venient to have sufficient circuits in one instrument to he
able to check at least one wavemeter range, and it is
just such an instrument that is describad in this article.

Practical Construction.

One way in which several circuits can be combined into
one piece of apparatus is shown diagrammatically in
Fig. 1, where any one of several [ixed condensers may be
put in parallel with a coil by means of a selector switch.
Quite a useful condenser for this purpose is the C.A.V.
multicondenser, which gives five different capacity
values according to which of the connections are utilised,
and the size of the multicondenser is not very much more
than the size of one of the usual type of fixed condensers,
so that it is quite a compact little article.

The coil useid may be home-made, or it may be one of
the comimercial plug-in type, with the actual coil plug
removed, but it cannot be roo strongly emphasised that

="

Fig. 5.—Wiring diagram of the multi-range adsorption circuit.

the windings must be rigid so that the inductance will
not change with hapdling the circuit. TFor this reason,
it a multilayer coil is used, it is adv sable to fix the
last few turns at each end in position with paraffin wax,
but to use such a construction of coil that it is not ncces-
sary o set the whole solid in wax. owing partly to the
circuit resistance probably being increased by this process
and partly to the difficulty of making sure there are no
air bubbles left to breuk down if large inducing voltages
happened to Le used. This latter point is important if
the absorption circuits are used at anv time for direct
calibration of even a low-power transmitter.

The practical wiring diagram of the multi-range :ub-
sorption circuit is given in Fig.. 5, and all necessary con-
structional details may be obtained from this drawing,
while the general vicw of the instrumen- is given in the

B 27

Wireless
Waoirllal

359

photographs.  One practical point about the switch is
that it shall make very definite and good contact wth the
studs.

Practical Use of the Instrument.

From what has previously been said, if the natural
trequency or the natural wavelength corresponding to each
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Method of mounting the various parts inside the box.

stud on the multi-range circuit is known. it is possible ro
check the calibration of a heterodyne wavemeter over this
range of wavelengths, so that it would seem to be necces-
sary to have an independent calibration of the absorption
circuits.  If the reader’s wavemeter has not had its cali
bration checked for some time, it is strongly advised that
at least the absorption circuits be sent for calibration ; but
if the wavemeter can be relied on, then it may be used,
as previously described, to calibrate the absorption cir-
cusls, which latter will then form an extremely useful
check on the constancy of calilwration of the wavemeter
as time goes on. 'This latter function is one which in
nselt makes the construction and use of absorption cir
cuits a thing well worth while.

Checking a Buzzer Wavemeter,

A buzzer wavemcter may have its calibration checked
by means of the absorption circuits with the aid of what
is virtuallv an uncalibrated heterodvne wavemecter in the
shape of a valve receiver which is made to oscillate. The
valve receiver should, of course, be used without aerial
or earth so as not to cause interference, and should have
a milliammeter connected in its plate circuit exactly as
described for the heterodyne wavemeter, and its tuning
condenser adjusted so that its wavelength corresponds in
the natural wavelength of the appropriate ahsorption cir
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A Multi-range Absorption Circuit.—
cuit.

receiver and the absorption circuit.

When the receiver has been satisfactorily adjusted, the
absorption circuit should be removed and the buzzer wave-
meter put quite near the receiver and the buzzer started.
On rotating the dial of the buzzer wavemeter the milli-
ammeter pointer should be observed to give the familiar
kick round about one position of the dial.
wavemeter should now be moved away from the receiver
until only a small kick of the milliammeter pointer is pro-
duced on rotating the dial, and the position of the latter
centre ’’ of the double kick (see

«

corresponding to the

tion,” by O. F. Brown, with a Fore-
word by Admiral of the Fleet Sir
Henry Jackson. Pp. viii4216, with

Frontispiece and 146 Diagrams.
Oxford University Press. 10s. 6d.
net.

Amidst the vast quantity of literatuwre
which has been published since the ad-
vent of broadecasting on a popular scale,
it is refreshing to meet a book. such as
that under review, which purports to
give a clear and concise description of
the fundamental principles of wireless
comnunication without entering into the
constructional details of the apparatus.

The historical side of the subject is
described with suitable brevitv in the
first and introductory chapter. This is
followed by a treatment of the mode of
production of high-frequency electrical
oscillations and of the manner in which
these are applied to the production of
electromagnetic waves for the purposes
of carrying out wireless communrication.
These are probably the most difticult
portions of the book to present with an
almost complete absence of mathematics;
but the aythor has succeeded in doing
this in an admirable manner. Later
chapters of the book deal with the re-
ception of wirveless waves, and with the
means now commonly employed for the
detection of the signals due to these
waves and for the amplification of these
signals in the receiving apparatus itself.
The application of receivers for hoth
telegraphic and telephonic purposes is
described, and a chaptler is devoted to
the subject of “ Faithful Reproduction
in Radio Telephony.””  The book is
rendered unusually complete by chapters
on  irectional  reception, short-wave
transniission and reception, the propaga-
tion of waves and atmospherics. In these
the resnlts of modern research are de-
scribed in a manuer suitable for presen-
tation to the reader who is mnot a
scientific expert on these matters.
Altogether the author has produced a
very readable book, which is suilable for
the elementary sludent and ulso for the
general reader who desires to obtain an

During this latter operation the buzzer wavemeter
should be switched off and removel right away from the

Wireless
Woirld

Iig. 4) found in the usual way.
dial, therefore, corresponds to the natural wavelength of
the absorption circuit, since the receiver was adjusted to
oscillate at this wavelength.
that during this second operation ke recciver must not
“be touched at all.

As a matter of practical interest in carrying out this
experiment, it is extremely probable that the buzzer wave-
meter will have to be put necarer to the receiver im carry-
ing out the final adjustment than the absorption circuit
was in the first case, owing to its higher circuit resist-
ance, due mostly to the huzzer ; and, ot course, it is neces-
sary to have the latter in operation, as its use certanly
affects the calibration of the wavemeter.

The buzzer

knowledge of the principles
underlying modern wireless communica-
tion, both telegraphic and telephonic,
and of the various phenomena associated
therewith. The book is remarkably free
from mistakes of any description, although
in one or two cases the statements re-
quire some slight revision in the light
of knowledge obtained from more recent
vesearch.  The production of the book
iz above criticism in all save one detail,
viz., the diagrams. These are quite ade-
quate in number and are well distributed,
but a little more care might have becn
spent uu their preparation with advan-
tage. On the whole the line drawings
are too thin and the accompanying
lettering is too small, while some of the
‘“sine ”* curves are of a rather curious
shape. The price of publication is not
too high for a volume of such scope and
the book deserves a widespread popu-
larity.

accurate

R. L. SxirH-RosE.

G.E.C. Pocket Catalogue.

A handy 32-page booklet has just been
received from the General Electric Co..
Ltd., Magnet House, Kingsway, W.(.2,

giving very complete details of the
“Gecophione” range of wireless com-
ponents and accessories.  Constructors

and others who seek to keep abreast of
should

progress in wireless production
secure this booklet from their local
dealer.

cooo

“ Radio for the Million.”

The Mullard Wireless Service Co., Ltd.,
of Mullard House, Denmark St., London,
W.C.2, announce that limited supplies of
the booklet “ Radio for the Million,” com-
plete with four blue prints, are now
available for free distribution. As the
demand is rather heavy iimmediate appli-
cation is advised.

0000

New Address.

Messrs. AFA Accumulators, Ltd., have
taken uew offices at 120, Tottenham

WWW.americanradiohistorv. com
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This position of the

It is important to remember

Court Road, London, W.1. The com-
pany’s works and trade depurtment re-
main at the old address, 9a, Diana Place,
Euston Road, London, N.W.1.

cooC

" Loud-speakers at Olympia.

Visitors to the Ideal Home Exhibition
at Olympia who have been impressed
by the quality of reproduction by
the gigantic loud-speakers distributed
throughout the building will be inter-
ested to know that these usre of the
standard A3 Celestion type, mannfac-
tured by The Celestion Radio Co., 29,
High Strect, Hampton Wick, Kingston-
on-Thames,

During the preliminary tests to decide
upon the malke of loud-speaker qualified
to fill Olympia with music, it was found
that two ordinary A3 Celestions con-
nected in parallel gave sufficient volume
to fill the Large Hall.

Qo000

International Prefix Card.

Tle stir created in the amateur trans-
mitting world by the excessive zeal of
the American TARU in allotting amateur
call sign intermediates to countries which
had not asked for them lends special
interest to o little card issued by Mr.
A. Hinderlich, of 1, Lechmere Road
London, N.W.2. The card bears the
intermediate call letters for all conn-
tries, and includes the original inter-
mediates topgether with those allotted
by the American TARU. It s
eminently suitable for adorning the walls
of a transmitter’s “den.”

2000

Another Amplion Company.

The growth in the business of the
House of Graliam is shown by the news
that yet another compuny has been added
to the chain of Amplion Associated Com-
panies. The newcomer is the ¢ Dentsehe
Anplion Gesellschaft,” m.h.h. Friedrich-
strasse 218, Berlin. The company has
heen formed to handle the increasing de-
mands for Amplion preducts in Germany.

coco
A Correction.

On page 270 of our issue of March 2nd
reference was made, erroneously, to the
““ Radiovox ”’  Amplion loud-speakers.
T'his was, of course, a misnomer, the
term intended being ‘¢ Radiolux.”
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The Cossor Two=volt Series.

HOSE of our readers who normal’y use valves of
the z-volt class will find the new Cossor series of
the greatest interest.  Ifour types are provided,;
one of these, the 210R.C., a valve with an amplifica-
tion factor of 35-40 and wn anode A.C. resistance of
70,000 ohms, has already been described.  Static char
acteristic curves of the other three valves arc given here.

A Good H.F. Valve.

First is the Cossor 2101 (Red Band). This valve
has a filament rated at 1.8 volts, o.1 ampere, with a
maximum anode voltage of 120. The curves are taken
at 6o, 8o, 100, and 120 arode volts, and the amplifca-
tion factor was measured viith an anode voltage of 120
and a grid bias of negative 1.5 It was found to be
25 with an A.C. resistancz of 37,000 ohms. At 120
and negative 3 volts respec ively the amglification factor
was 25 for an A.C. resistaice of 41,000 ohins. A grid
bias of negative 3 is too large for normal work, how-
ever; negative 1.5 is ample for a valve of this type.
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Fig. 1.—Type 210H. Filament voltage, 18 filament current, 01
ampere ; maximum anode voltajie, 120. The amplification factor
and anode A.C. resistance were found to be 25 and 37,000 ohms
respectively for an anode voltage of 120 and a grid bias of — 15,
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remarkable for a
valve with a filament taking so little power, and it is

Such characteristics as these are

strongly  recommended  for  high-frequency amplifiers
using tuned transformevs or anode couplings.

It is equally suitable for a resistance- or choke-coupled
low-frequency amplifier when strong signals are being
dealt with.  The valve’s A.C  resistance iy rather too
high for it to be emploved with L.F. transformers, and
it is not intended lor this work. Incidentally, this valve
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Fig. 2.—Type 210D. filament voltage, 1'8; filament current, 0.1
ampere; maximum anode voltage, 120, The amplification factor
and anode A.C, resistance were found to be 9-1 and 17,000 ohms
respectively for an anode voltage of 120 and a grid bias of —4'5.

Is very suitable for the H.l'. stage in the ‘‘ Everyman
Four " receiver and for the H.F. and detector positions
in the ‘“ Evervman Three”’ receiver.

The second valve tested was a z1oD (Black Band).
curves for which are given for 60, 8o, 100, and 120 volts.
This has an amplification factor of 9.1 for an A.C. re-
sistance of 17,000 ohms at 120 anode volts and negative
4.5 grid volts. Cossor 210D is thercfore a good de-
tector when transformer coupling is vsed. It may also
be used in the first L.F. stage of a receiver with a trans-
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Valves We have Tested.—

formei having a primary inductance of about 40 henries
or more ; such . transformer will usually have a ratio of
3 or 4:1. This valve will also be satisfactory in the
output stage for operating a small loud-speaker, pro-
vided a grid bias of — 4.5 or 6 is used with an anode
voltage of at least 120. Of course. there is no reason
why a valve of this type should not be used for choke-
coupled circuits when exceptionally strong signals are
being dealt with, but normally a valve in this series
with a high amplification factor should e chosen for the
work. This valve could be used in the H.F. position
in the ‘“ Everyman Four ’’ receiver, but the receiver
would not give as great selectivity as when type 210H
is used, while the amplification would be about equal
in the two cases.

A Power Valve.

The third valve to be tested was the Stentor Two
(215P, Green Band). Taking 1.8 volts at o.15 ampere,
the valve can be used with an anode voltage as high as
160. and the curves are for voltages of 100, 120, 140,
and 160 Tested with an anode voltage of 1j0 and a
erid bias of — 1z volts, the amplification factor was
found to be 4.4 for an A.C. resistance of 4,400 ohms.
At 100 and — 7.5 volts respectively the amplification
factor was 4 for an A.C. resistance of 4,900 ohms.
This valve should really be in the ¢ Super Power’’
class, for, considering the small power taken in heating
the filament, it has a very low A.C. resistance, and will
therefore supply without distortion sufficient power to
operate a large loud-speaker. This valve is comparable
with many in the 6-volt class,

The external appearance of Cossor valves is well
known, the bulb being of the pipless type and having
the silvery appearance usual in modern valves. The
hase of the valve is of interest, a large air space being

MARCH 23rd, r927.
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Fig. 3.—Type Stentor Two. Filament voltage, 1'8; filament

current, 0-15 ampere ; maximum anode voltage, 160, The ampli-

fication factor and anode A.C. resistance were found to be 44

and 4,400 obms respectively for an anode voltage of 140 and a
grid bias of —12.

left between the valve pins, which results in a low di-
electric loss. These are of the latest spring type, making
a good fit in ordinary valve holders. The peculiar shape
of the electrodes and the method of supporting them
account for the fact that valves of a type are remark-
ably uniform, while they are entirelv non-microphonic.

NEWS FROM THE CLUBS.

Secretaries of Local Clubs are invited lo send in for publication club news of general interest.

Valves of Yesterday and To-day.

Modern methods of valve manufacture
formed the interesting topic of a lantern
lecture given by Mr. Pratt, of the Mul-
lard Wireless Service Co., Ltd., before
the Southport and District Radio Society
on March Tth. With the aid of slides the
mewnbers were able to see the various
machines now employved, and to compare
them with the weird apparatus used in
the early days. All classes of valve were
studied, from the earlier types to the
modern high-power transmitting valves
with water-cooled anodes.

The hon. secretary, Mr. E. C. Wilson,
“ Lingmell,”” Kirkleces Road. Birkdale,
Tancs., will he pleased to forward particu-
lurs  of membership to enthusiastic
amateurs.

o000
Television Experiments at Hounslow.

The proposed experiments in television
to be conducted by the Hounslow Wire-
less Society were discussed at an informal

meeting on March 8th. Great enthusiasm
is being shown in the venture, and it
is hoped to begin the experiments shortly.

Hon. secretary : Mr. W. R. Collis, 7,
Algar Road, Tsleworth.

[ele R oN o]
Mechanical Analogies.
Mechanical analogies illustrating the

properties of resistance, inductaunce and
capacity were dealt with in an interesting
lecture given by Mr. A. F. Carter,
AMIE.E., at the last meeting of the
Sheffield and District Wireless Society.
After explaining the use of these essential
properiies in any electrical circuit, the
effect of series and parallel resonance was
demonstrated by means of very simple
apparatus designed by the lecturer. The
corresponding  mechanical analogies of
friction, inertia and elasticity were then
dealt with, and by use of an ingenious
model consisting of a vibrating system
whose frequency, inertia, elasticity and
friction conld be separvately varied, the

WWW.americanradiohistorv.com
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phenoniena of resonance and damping in
electrical cirenits were clearly demon-
strated.

Hon. secretavy : Mr. T. A. W. Blower,
129. Ringinglow Road, Sheffield.

0000

A Dulwich Society.

The Oglander Radio Fellowship has
vacancies for new members, and- applica-
tion forms are obtainable from the hon.
secretary, Mr. James Sewell, 25, Wing-
field Street, Peckham, S.E.

Several profitable evenings were spent
during February, a notable occasion be-
ing the debate on the respective merits
of H.F. and I.F. valves, the protagonists
being Mr. Hally and Mr. J. Sewell. Jnor.
The debate was described as *“ instructive
and amusing.”’

3000

Behind the Microphone.

Mr. J. H. A. Whitehouse, of the
B.B.C., was in irrepressible mood on
B 32
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Friday, March 11th, when he gave an
entertaining discourse before she Southend
and District Radio Society extitled * Be-
hind the Microphone.”  The many
abstruse problems, scientific and psycho-
logical, with which the B.B.C. daily have
to grapple were reviewed in wquick succes-
sion in such a manner that 2ven the be-
ginner was able to fcllow every
explanation.  Not the leas: instructive
was the lecturer’s discussion cf the newest
ideas in studio construction and pro-
gramme organisation, and this section of
the talk alone must have enhanced the
subsequent pleasure of listzning-in for
evervone who heard it.

The hou. secretary is: Mr. F. J.
Waller.  Eastwood House, Rochford,
Essex.

0000
When Appearance Counts.
That the appearance of a wireless re-

ceiver was a far more important point
than was generally realised was the

opinion expressed by Mr. J. E. Houghton,
lecturing before the Bristol and District
Radio Society on March 11th. Dealing
with commercial sets, he erplained the
requirements of the manufacturer and
the huying public and described the
efforts made by the engineer to reconcile
these two widely differing pomts of view.
Hon. secretary : Mr. 8. J. Murley, 46
Cotswold Road, Bedminster, Bristol

0000

Transmitters in Conference.

An earnest discussion o1 the new
amateur international prefixes took place
at the last ineeting of the QRP Trans-
mitters Society. The members were of
the opinion that revision is necessary,
but they deplored the actinn of the
American section of the I.A.R.U. in at-
tempting to impose drastic, and in some
cases, unwarranted revision of the
amateur prefixes throughout the world,
without affording each country the opper-
tunity of considering and vating for or
against the proposals.

The Society showed confidence in the
suggestion that, were the 1jatter con-
ducted in a proper manner, the British
P.M.G. would give full attention to the
matter with the idea of giving satisfac-
tion to all concerned. Th2 members
expressed their whole-hearted apprecia
tion of the present action of the P.M.G.
in asserting his authority in the face of
an attempt to usurp it.

SC 00

When the * R.”” Code Fails.

A curious test was carried out at the
last meeting of the QRP Transmitters
Society when a number of American
short-wave transmissions wers tuned in
on a 2-valve set. The memkters donned
the 'phones in turn and each registered
4 vote as to the ““R ™ strength of the
signals received. Tt wuas notevorthy that
a signal voted R3 by some members was
considered to be R4 and even R5 hy
others. The test goes to show the falli-
bility of the ““ R ' designatio1 of signal
strength.

The hon. secretary of the QRP Trans-
mitters Society is Mr. T. F. Fuller, 13,
Seagry Road, Wuanstead, Essex.
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Wireless for the Blind.

The Preston Radio Society has organ-
ised a ‘“ Wireless for the Blind  fund
for the purpose of supplying suitable
wireless receivers to the deserving blind
in the Preston district. Appeals for
help are heing distributed throughout
the Preston area, and the Committee of
the Society feel confident that such a
worthy cause will receive whole-hearted
support. The treasurer of ihe schenie
is Dr. T. H. C. Derham, Albert Terrace,
Garstang Road, Preston, and donations

are acknowledged through the * Lanca-
shire Daily Post ”” and ‘“The DPreston

Herald.”

FORTHCOMING EVENTS.

WEDNESDAY, MARCH 23rd.

Muswell Hill and District Radio Society.—
At 8 p.m. At Tollington School, Tether-
down. Wireless demongtration by Mr.
W.T. Norton.

Edinhurgh and District Radio Soeriety.— At
8 p.m. At 117, Gieorye Street. Lecture:
* High Frequency Voltages, Part 11.." by
Mr. 1. Anderson.

Bornsley and District Wireless Association.
—AL 8 p.oa. At 22, Market Street. Tec-
turg: " Sound,” by Mr. G. W. Milner,
B.Se.

Institute of Wirelens Teehnology.—At 7
p.m. At the Engineers' Club, (‘oventry

: Street, n. Lecture: "Methods  of

s Approrimating the Reception Factor.'

H by 8. S, H. Turle. MIR.E.. AM.1.E.E.

THURSDAY, MARCH 24th.

Stretford and Distriet Radio Societu.—At
“The Caottage. Derbushire Tane. Lec-

by Mr. H. Saviile (6HS).

FRIDAY, MARCH 9th.

Leeds Radio  Society—At 8 p.om. At
Collinson's  (‘afé, Wellington  Street.
Lecture hy Mr. D. E. Pettigrew.

Sheffietd and District Wireless Societu.-
At the Dept. of Apvlied Science, St.
(feorge’s Syware.  Ezhibition.

ture

Bristol and District Radio Society.—A¢t
7.30 p.m.  In  the Physics Lecture
Theatre. Bristol Unirersity. Lecture by

;llr;nrs. The Mullard Radio Service Co.,

MONDAY, MARCH 2§th,
Croudon Wireless and Phuysical Soeicty.-

At 8 pan. At 128\, Georpe Street.
Lecturc: * Rudiocities, by Mr. 1. W
Knight.

Southport and District Radio Society.—At
p.m. At St. John's Hall. Scarisbricl
Street. Lecture: “ Flectro  Mugnetic
Wares,” by Mr. W. H. L. Jarvis.
Northampton and District Amateur
Radio Socicty.—As 8 p.m. Af (osmo
Café, The Draperu. Lecture: ** Ancient
and Modern Idcus of the Constitution
;'fo.léaffer," by Prof. Becby Thompson,

E.C. Coupling —0ld and New.

The difficulties confronting the amateur
in designing a resistance-coupled ampli-
fier were explained in lucid style by M.
J. H. Jeffery, of Metro-Vick Supplies,
Ltd., at the Southport and District Radio
Society’s meeting on February 28th. In
a1 unusually interesting demonstration,
the lecturer operated a resistance capa-
city coupled amplifier which was fitted
with a switch so that the amplification
g ven by modern units could be com-
pared with that delivered by the old-
fashioned type employing low value anode
vesistances and general purpose bright
enitter valves. The amplification obtained
on the modern amplifier using S.P.55B
valves, with a power valve in the output
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stage, was several times as great as that
given by amphfiers designed on the old
principles.

Hon. Secretary: Mr. E. C. Wilson,
“Lingmell,” Kirklees Road, Birkdale,
Lancs.

oocoo

Lectures for Beginners.

The Swansea Radio Society has arranged
a course of five lectures on “ How a Wire-
less Receiver Functions.” Intended for
beginners, the lectures are arranged in as
simple a form as possible and cover such
branches of the subject as aerial tuning,
crystal rectification, and the various func-
tions of the thermionic.

Mr. J. C. Kirkman, B.Sc., recently gave
an interesting lecture at the Swansea
Technical College on “ Neutrodyne Cir
cuits,” demonstrating the principles in-
volved by means of apparatus and dia-
grams.

Hon. Secretary: Mr. E. H. White, 100
Bryn Road, Swansea.

cooo

Looking Backwards.

Interesting alike to the oldest and new-
est members of the Tottenham Wireless
Society was the lantern lecture given on
March 9th by Mr. F. E. R. Neale en-
titled ““ Reminiscences of the Society.” A
large number of photographs taken on
field days during visits to places of radio
interest and during the Society’s exhi-
bitions and wmeetings were projected on
the screen. Very entertaining were the
photographs of the Club’s apparatus at
different times showing the trend of
amateur radio design. At the first field
day held by the Nociety crystal sets pre-
dominated. Last year several highly-effi-
cient short-wave receivers were in use.
Six transmitting stations were worked,
and communication was established with
a moving car. Last vear, also, two pub}li(r
exhibitions were held, hoth resulting in a
large increase of membership. The lec-
turer expressed the hope that the progress
made in past vears would be continued
and that next summer’s field days would
outrival those held in the past.

Hon. Secretary: Mr. A. G. Tucker, 42
Drayvton Rd.. Tottenham, N.17

[SsRe R+

About L.F. Transformers.

‘“The Amplification of Music and
Speech Sounds’ was the title of an ab-
sorbing lecture given hefore the Swanse:
Radio Society on March 10th by Mr. R.
Garside, of Messrs. Fervanti, Ltd. Mr.
Giarside gave a brief explanation of the
nature of sound waves and other effects
on the transmitter. He then traced the
resultant eclectrical vibrations through all
the stages of amplification and the final
reproduction in the form of a sound wave
on the loud-speaker. The lecturer em-
ploved a blackboard to show that ampli-
fication by means of properly designed
transformers was nearly perfect; in his
view it was uch superior to that oh
tained by the resistance capacity and
choke capacity coupling.

Hon. Secretary : Mr. E. H. White, 100,
Bryn Rd., Swansea.
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A Review of

LARGE-CAPACITY CONDENSERS.

There is a considerable demand at the
present time for condensers of large
capacity for use in the construction of
battery  eliminators. Much  higher
potentials are available when supply
mains are employed as a source of H.T.
in place of a high-tension battery, and
it 1s essential that the condensers
emploved in making up an eliminator
shall be capable of withstanding high
vollages. Tu the case of A.C. supply,

Owing to their compactness the ** Hydra "’
large capacity condensers are suitable for
use in the construction of battery elim-

inators. The targer condenser is for use
in the smoothing circuit of a transmitting
set.

particulavly  where the condensers are
used for smoothing purposes, it must be
borne in mind that the maximum poten-
tial passed to the smoothing condensers
is appreciably higher than the mean A.C.

potential delivered at the output ter
minals.  Smoothing condensers are there-

fore required to be of large capacity and
capuble of being used without danger of
breakdown with potentials very much
higher than the normal H.T. potentials
applied to the receiving set.

Wireless
World
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the Latest Products of the

A new series of condensers especially
suitable for this purpose are obtainuble
from Louis Holzman, 109, Kingsway,
London, W.C.2. For hatterv eliminator
construction these coudensers are sup-
plied in two grades saitable for nse with
A.C. or D.C. potentials up to 500 volts.
As the overall dimensions of a condenser
depend upon the thickness of the diclec-
tric used in its construction, oue may be
led to thiuk from their compactness that
these condensers possess a very small
margin of safety as regards their break-
down voltage. The 500-volt A.C. condenser
uof 2 mids. capacily is roughly a cube
with 13in. sides and is rated to with-
stand the peak voltage. To determine
the hreakdown voltage the condenser was
tapped across a number ol  series-
connected high-tension batteries.  The
voltage was steadily increased up to 1,500,
and there was no mdication of breaking
down, which indicates that these conden-
sers can be relied upon as suitable for use
in the smoothing circuits of battery
eliminaturs.  The stated capacities of
the several condensers tested were accu-
rate to within 5 per cent., whilst the
insulation resistance considerably  ex-
ceeded the standard of 200 megohms per
1 mid. specified by the manufactuvers.
It is understood that the plates are of
aluminimm foil. A higher voltage series
is also available rated as suitable for D.C.
potentials up to 1,000 volts. These are
similar in external appearance to the 500-
volt grade. Markefed, under the trade
name of “Hydra,” these conderrsers are
offered at a low price.

Transmitting amateurs will be inter-
ested in the large-cupucity high-voltage
condensers obtainable in the same series.
The illustration shows a 1 mnfd. 2.000
volt condenser, the metal case of which
ineasures about 5x5x1tin. On test the
voltage across the terminals was taken
up to 3,000 without breakdown. A use-
tul feature is the provision of an ecarth-
ing terminal secured to the metal case.

C00O0

NEW LOUD-SPEAKER HORN.

Much controversy exists as to the type
of loud-speaker which should be emploved
in an endeavour to obtain good quality
of reproduction. The reed-driven cone
liked by many listencrs is considered by
others to be surpassed by the coil-driven
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Manufacturers.
diaphragm  type. The  latter is

an expensive strument, and, in view
of the large input vequired, is costly
to run. Considered from the point
of view ol cost, therefore, the amateur
can probably do little better than 1o
devote his attention to the horn type,
taking care that the type of horn e
ployed has been cavefully designed boih
as to shape, overall dimensions, and the
material used in its construction.

‘The employment of a large horn is one
of the best methods of obtaining good
quality.

A well-designed Lorn 1s now manulac-
tured by Scientific Supply Stores, 80,
Newington Causeway, London, S E.1. Tt
measures 5ft. in length, and at the flare
is 2(t. in diameter. The design has not
been adopted at random, but has been
produced with a full knowledge of the
facts governing the acoustic properiies
of horns of this type. Tt is constructed
from a non-resonant material, which in
use does not vibrate at a period of its
own, and, judging by the thicikness and
weight is, no doubt, papier-maché.

A DBrown movement was used for test-
ing, operated from a set comprising an
anode bend detector, followed by a two-
stage power amplifier. Particularly
pleasing results were obtained, the base
notes uppearing to be present in their

corvect velative strength, though not
tending to drown those in the upper
register.
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ALL QUARTERS.

By our Special Correspondent.

Daventiy Regional Tests.—Night Operations at 2LO.—The Beethoven Centenary.—
News from Cork.—Spain and Russia.—

¢ ¢Daventry Junior.”

In about three or four wecks’ time
those to whom the nocturnal e her appeals
more strongly than the seductive pillow
may reap a reward. The tumult and the
shouting over “ Daventry Junior ™ have
died down of late, but work there is still
going forward, and I should 10t be sur-
prised if the lower broadcass band ve-
ceives a severe shaking before April is
out. No telephony with a poewer ap-
proaching 25 kilowatts has yet been heard
on the British waveband between 300 and
400 metres, so the results may be vather
startling. The range of 5XX may be
eclipsed quite easily.

0000

The First Tests.

All the gear has now arrived at
*Daventry Junior.”” bhut thle task of
assembly is not completed. Thz first tests
will be conducted after the ovdinary
broadcasting, and may go on irto the wee
sma’ hours.

0000

Those Busy Engineers.

By the way, in the muatte~ of early
morning experiments the B.B.C. engineers
have recently been upholling the
worthiest traditions of the wireless
fraternity.  Tests have been going ou
after midnjght.

The most mystifyiug to mamy listeners
has been the transmission of she tuning
note from 2L.O at times when che idea of
sitting down to enjoy a broadcast pro-
gramme would be the last thing to occur
to a sane person. The explanation is
that ﬂdjustmcnts are best made when
the station is working, and in the early
hours the tumnq note is the most con-
venient ‘‘ turn’’ to put on the air.

One of the most pathetic things I know
is the sound of a tired enginser trying
to get his tongue round a rea"lmg from
Shakespeare. The tuning_ note is far more
bracing.

©c000

“S8.B.”" Testing.

Another transmission which wan gener
ally be heard late on Mondays. Wodnes
duys, and Fridays is the “&£.B." line
test. The provincial stations take turns
on the line, and anyone who is sufficiently
interested can sit up to hear 2LO relay
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11g " English as she is spoke,”” from
Land's End (o John o' Groats.
conoo

£. Human Explanation.

The question which arises is why 2LO
siould deem it necessury to rebroadcast
all this patter. Surely the behaviour of
t 1e land lines could be noted in the Savoy
Hill control room?

The explanation is a very human one.
Lven the most rabid cngineer likes au

FUTURE FEATURES.

Sunday, March 27th.
Loxpox. — Military Band  Pro-
gramme.
BourNEMourH.—Operatic Concert.
Carpirr.—Evensong relayed from
Tlandaff Cathedral.
Grascow.—Orchestral Concert, with
Frederic Lamond (pianoforte).
Monday, March 28th.
Loxpon.—** Kismet,” in three acts,
by Edward Knoblock.
Brrrast. — French  and
Music.

Tuesday, March 29th.
Lo~xpoN.—Songs of the Norseland.
Newcastee.—A  Recital of Old

English Music.

Wednesday, March 30th.
Lonpox.—“ Going Up,”" a musical
comedy in three acts.
Daventry.—The Compositions of
Mendelssohn.
BigmincuAM. —Scottish Programme.
MaxcuesTER. — ““ Eric’'s  Winning
Way "' Favce in one act by
Reece Evans.
AusrERDEEN. — Community
Concert.

Thursday, March 31st.
[oxpon.—B.B.C. National Concert
relayed from Albert Hall,
Friday, April 1st.

Loxpox.— April Fooling.’
Bour~NeEMouTH. — Sussex  Musical
Festival relaved from Bognor.
Saturday, April 2nd.
Lonpox —Concert reluyed from
Kingsway Hall, directed hy
Gatty Sellars

Belgian

Singing
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occasional slumber under his own roof, so
the line tests are rebroadcast for the
benefit of the engineers who have gone
home. It matters not to the B.B.C. that
a million listeners cun overhear; they
ought to be in bed!

0000

Transzatlantic Relays.

The novel teature of Keston's relay
from Sclienectady last week was the news
bulletin, read in clearest of tones by the
WGY announcer. The thrill came when
he held out a threat to Americun listeners
who had not paid their income-tax !

The suggestion is being made that a
New York time sigual should be picked
up. A clock chiming the hour of seven
would remind many midnight listeners
in this country of the time lag across
the Atlantic, and incidentally remnove the
doubts of the sceptics who still think
that the American transmissions are
faked at Savoy Hill!

0000

A Welsh Rare Bit.

I see that a Welsh writer js cdsfurahng
the B.B.C. for calling a town *‘ Nymi
Yw'r Meilsion Cerddgar.”” After this we
niay expect them to stoop to anything!

o000

The Beethoven Centenary.

Saturday next, March 26th, the cen-
tenary of Beethoven’s death, will be
marked by special broadcasts from all
stations of the B.B.C.

A special Beethoven centenary concert
will be relayed to all stations from the
Bishopsgate Institute on that day, when
the Wireless S)ﬂ}:h my Orchestra is to
be conducted by ®Alexander von Zemlin
sky, and the solo pianist is Solomon.
The items to he performed are: Over
ture  ‘* Egmont,” Ballet Music from
‘ Prometheus,” Symphony No. 8 in F,
Crosse Fugue for String Orchestra, Con-
certo No. 4 for Pianoforte and Orchestra
in G major, and Overtnre ° Leonore
No. 3.

Qo000

Broadcasting from Cork

The southern portion of the Irish Free
State has been badly neglected so far as
broadeasting 1s concerned. Last autumn,
when 1 travelled by train through the
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counties of Wexford, Waterford, Cork,
and Kewry, receiving aerials were spaced
at distances of about fifty miles, and
there was no risk of interference Ly local
oscillation!

In a few days’ time, probably.
the Cork station will broadeast its
opening programme. At first it will et
principally as a relay station for the
Dublin programmes, but a studio is being
erected at Sundays Well, and no doubt
Cork will be showing a spirit of inde-
pendence before many months are past.
Much will depend upon the qualifica-
tions shown by local talent.

ocoocC

Music from Romsey Abbey.

The first Romsey Abbey Musical Fes
tival is being held in the Abbey at the
end of the month. A part of the fes-
tival, in which the Wessex String Quartet
is to participate, will be broadcast from
Bournemouth on March 30th. The Abbey
dates back to the year 907.

0020
“Four Hundred Years Hence.””
What will the world think of
twentieth-century music? This is the

keynote of a broadeast entitled * Iour
Hundred Years Hence,”” to be given
from Daventry to-morrow (Thursday). A
professor of ancient music will lecture to
his students on ““ The Songs and Dances
of Civilised Savages, 1850-1950,”” o sub-
ject which should prove very diverting.
0000

A Spanish Octopus.

Do many people realise that the *“ Union
Radio”’ Company in Spain is now one of
the most powerful organisations of its
kind in Europe?  Duriog the past few
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NATIONAL.

A diagram showing the arrange-

ment of microphones at Aintree on Friday next, March 25th, when the B.B.C. will

attempt their most ambitious ** running commenitary.”

‘The race will be described

by the well-known sportsimnan, Mr. Meyrick Good. The winning jockey wiil probably
relate his experiences,

months, when most broadeasting conecerns
have found enough to occupy themselves
in endeavouring to comply with the
Geneva scheme without quarrelling with
their neighbours, ‘‘ Union Radio’’ has
been calmly ignoring the rest of Europe
and concentrating its energies on the
gradual absorption of all siations within
reach of its {entacles. The latest addi-

STRAIGHT FROM THE HORSE'S MOUTH.

The B.B.C. have still two days in which to revise the Aintree arrangements to conform
with our artist's idea of a real ‘' running commentary' !
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tions to the group are the stations at San
Sebastian and Salamanca, their call-signs
being EAJ8 and EAJ22 respectively.

Before sighing for fresh worlds to con-
quer, ‘“ Union Radio”” would be well ad-
vised to set its house in order by making
an attempt to fall in with the Geneva
scheme.  Happily. there are indications
that something of the sort is at last being
attempted.

0000

With a Crystal Set in Russia.

Given a crystal set, it appears thut you
have only to live in Russia to pick up
nearly evervthing that’s worth hearing,
according to a letter I have received from
a correspondent at Orel, some two hun-
dred miles south of Moscow. With his
humble crystal set he hears Moscow,
Komintern (12kW), and Moscow, Popoft
(6kW), Leningrad (10kW), and Kharkov
(4kW).

‘“ Besides these Russian stations,’ he
writes, ‘“ 1 often hear many foreign sta-
tions, chiefly Germaun, on the lower wave-
lengths.  Four days ago I heard Radio-
Wien very well until 2 a.m.; only occa-
sionally was there any fading. Recently
I heard Konigswusterhausen at good
strength (R4) until 1.30 a.m.

“ My aerial is L-shaped, and its lenath
is 30 metres. The mddle height is 15-17
metres, and the carth is composed of an
iron rod 3 metres long., buried in the
ground near my window."”’

cooo
High Power in Moscow.

Test transmissions are now being con
ducted from the mnew DMoscow station.
“ (3reat Komintern,”" on a wavelength of
1,250 metres with a power between 15 and
20 kilowatts.
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The Editor does not hold himself responsible for the opinions of his correspondents.

Correspondence should be addressed to the Editor, ““ The W-Teless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address.

THE SILENT PERIOD.

Sir,—The question of closing down our stations occasionally
for brief periods to allow of distant reception is closely related
to a serious problem with which British lister ers will be faced
before long. I rather think thal many overlook the real im-
portance of wireless progress. The man who is content to
listen to his local station might easily be accommodated by :
receiver connected through telephone, such as an existing
apparatus permitting a subscriber to choose his London theatre
nmrogramme as he pleases.  Wireless is the conqueror of dis-
tance; the link that connects countries leagves apart. If a
country is to feed its music, its drama, its speech forcibly into
the cars of its listeners, surely the international aspect of this
wonderful science is entirely lost?

Docs any intelligent individual really think that the enormous
power behind some foreign transmissions is mevely to provide
crystal reception for one particular country?  No, s, Not
only is it a question of propaganda, but of teaching and learn-
ing.  When the foreigner is not teaching he closes down and
listens—and learns by the simple method of comparison.

Before long we are threatened with high-jowered stations,
with their accompanying “ wipe out '’ possibi ities, to provide
crystal set owners with alternative programmes.  Very nice too!
But what good to the trude of England is a man who might
possibly support the gramoplione industry end yet reclines
snugly in lhis chair wearing a pair of cheap foreign phones
attached to a cheap * catswhisker arrancemant ? If the
B.B.G. is to encourage only the  penny farthing’’ listener,
exactly where shall we stand ten years hence

Surely the unfortunate listener with a shallow pocket is not
harshly treated in having hut one programme and voughly sixty
hours’ pleasure for about twopence per weck. Every form of
enjoyment is increased by the participator’s docket—why not
wireless? T do think that the valve user should be com-
pensated for his greater outlay and costs of upkeep with greater
scope.

At present I am using a very efficient fowr-valve neutrodyne
set. on which some seventy stations have been received, ten
of which suffer from interference when 2L0 is working.  An
alternative high-power station would, if workirg on the broad-
cast band, prohablv rob me of a further ten stations, and so
rn until my receiver would be nothing more or less than a very
expensive “musical box "' of British talent. However patri-
otic one might be, is there not something very re freshing in
change and comparison? I myself appreciatz the local pro-
gramme trebly after an hour’s opera from Barcelona or
Frankfurt.

At present the average British station trancmits incessantly
from 3 p.m. until 11 p.m. or midnight, at least an eight-hour
day each day of the week, excepting for a short period on Sun-
day evening.  During that time it endeavorrs to cater for
every type of listener, and it should try to encourage the
“wanderers ’ also.

Surely the logical solution, instead of rushing into the heavy
cxpense of high-power stations, is to split up the total periods
of transmission, not into fragments of food, but into substantial
meals for each class of histener, and to close down stations for
brief periods to allow of foreign reception. Tais would seem-
ingly satisfy not only the man whose outlook on broadcasting
Is wider, but also the local programme critic who has only to
operate judiciously his ““ on and off ”* switch.

In case I should be attacked vigorously bs those crystal
*“gazers 71 should say listeners—I am going to take cover
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under a fuact too often forgoiten by the simple set owner. If
it were not for the enormous trude in the more expensive wire
less compouents, the ““ baby of wireless reception '’ wonld cost
to buy what it used to. a matter of pounds—not a few shillings.
Croydon. F. CADDICK.
March 10th, 1927.

Sir,—Referring to your Editorial in the issue for March 9th,
in which you suggest British stations should close down for a
period once a week Lo enable users of valve sets to ‘“ reach out,”
I venture to suy the number of listeners using crystal sets is
still in the majority, and that there is actually a silent period
now from about 6 to 8 o’clock on Sundav evenings, which I
consider to be sufficient.

As to the swamping-out effect from a near-by station, I have
experienced almost as much trouble during the silent period on
Sundays, when DX enthusiasts are using the carvier-wave method
of tuning in & distant station.

Again, with the coming of the light evenings it will not
be worth searching before about 10 o’clock, when enthusiasts
could atford to wait an hour until the station closes down for
the night, F. NICHOLS.

London, S.W.6.

Mavch 11th, 1927.

Sir,—1 have vead with interest yvour Editorial entitled *¢ The
Silent Period,” and as I know you are always anxious to hear
‘“ the other fellow’s’ viewpoint, I should like to put before
you my own opinion on this question, which I have discussed
with many listeners, and concerning which I have usuully found
them in complete agreement.

Wireless reception in my own circle is being looked upon
more and more as a means of obtaining entertainment rather than
as a scientific hobby.  The reception of programmes from dis
tant stations can rarely be looked upon as a method of entertain-
ment, excepting from the point of view of the peculiar interest
attached to receiving, without apparent connection, music which
may be transmitted from a distance of possibly 1,000 miles or
so.  Reception from the home stations other than the local
station and Daventry is usually only of particular interest, il
there is some item 1n the programme of oune of these stations
which one particularly desires to hear. This might well come
under the heading of entertainment, although it is usually sub-
ject to comsiderable interference. o

It would be more than a curious coincidence if the silent
period suggested happened to coincide with the time of the
itemt which one desired to hear from u distant station. Tt
nmay therefore be taken that the silent period is only in use
and interest to the experimenter who desires to carry out long
range tests, or to the new-comer to radio to whom therve is still
a fascination in heaving imperfect and interrupted reception fram
a considerable distance. ‘

With regard to the former, an experimenter who is seriously
interested in long range reception and carrying out any really
valuable research work in connection with this should be quite
capable of constructing and using a selective receiver, In
connection with the. latter class I am seriously led to believe,
after discussion with considerable numbers of listeners, that
they are very mueh in the minority
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Tn my case there is only one thing to he said in favour
of your suggestion, and that is, that if the period were
confined to half an hour a week, and the suggestion did not
apply to the Daventry station, the ordinary listener would
be catled upon to make little sacrifice in order to give pleasuve
to the minoritv. "I'here is, however, one very important point
connected with the suggestion whieh may have escaped your
notice. 1 believe it is the endeavour of all progressive
manufacturers to make their receivers so simple that the ve-
ception of hroadcasts can hLe obtained hy the mere movement
of a single switch. Such forward statements of the B.B.C.
as we have seen published appear to he working in this
direction and it seems to me that it would be a great pity
it the position in regard to this were complicated by the
necessity of manufacturers turning their attention to multi-
station long-distance veceivers. 1In the early days of radio
this craze for long-distance reception was so marked that the
type of receiver offered to the public had to be capable of
such reception in order to find a market. The added com-
plications to the receiver so frizhtened many would-be listeners,
whose desire was to be entertained by radio, that they ‘‘ held
off * installing a receiver, considering it to he too complicated
an appavatus for them to handle. Recently we have seen
a distinet tendeney for the public to lose interest in this
long-distance veception, and to demand simple veceivers for
entertainment purpeses, and the manufactnrers appear to be
more and more devoling their energies in this direction.

It is my opinion that any encouragement for a diversion
of interests, such as would be given by the silent peried, would
hbe far from heneficial to the industry and to the listening
publie, for. after all, these long-distance receivers, with their
added complications, do raise the price of apparatus, and it is
not difficult to produce figures which tend to show that the
listener might be called upon ta pay from £5 to £10 extra
for the sake of hearing imperfect reception from a distant
station half an hour or so a week. COLIN H. GARDNER.

Stourbridge,

Maveh 10th, 1927.

Sir,—The arguments put forward in the Editorial in the
issie dated March 9th, in fuvour of a silent period for B.B.C.
stations are incontrovertible, hut there is a point against the
proposal which, T fear, is of overwhelming importunce, and
is the one consideration which makes me hesitate ta give
your proposal my wholehearted snpport. 1 refer to the re-
radiating receivers whiclt make reception of Continental stations
at times when the B.B.C. stations are closed down merely an
exasperation.

There appears to he no means either of persnading or com-
pelling a certain type of listener from ' searehing ™’ with his
set in violent oscillation, trying to tune in each cavrier wave
i turn by ranning down the how! ™ and then, for a minute
or two only. oscilluting steadily on the ‘silent point ”* hefore
reswining searching operations. Of cowrse, the receiving set is
often quite as munch to blame as the operator, because so
many are incapable of making a distant transmission audible
at all by any other means, but that is beside the point.

Speaking from a certain amount of experience, [ can add
that this oscillation tronble does not appear to Dbe confined
to the big cities. Iliven in the smaller country towns and
villages, wherever a few aerials are gathered together within
a radius of a mile or so, there are the oscillutors in the midst
of them.

Perhaps in the course of time this curse of wireless recep-
tion may die ont, but there are no signs of that happy day
arriving in the near future. Rather the reverse, unfortunately.

London, S.\W.5, J. H. 8. FILDES.

Mareh 12th, 1927.

Sir.—The suggestion that B.B.C. stations should close down
for silent periods is an excellent one—in theory.

Practically, the position wonld approximate to that which
ubtained when the B.B.C. uvsed to transmit experimnental pro.
grammes from each station in turn at a late hour of the night.
As a rule, all that eould be heard was the “cat-calls’ of the
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local *“ experimenters,”” whose zeal was only equalled by their
disregard of the oscillation clause in their reception licence
conditions. TIn all probability, the position to-day would be
much worse if the B.B.C. conceded the silent period.

Listeners—and experimenters too—have the remedy in their
own hands if they wish to listen to foreign broadeasts, and
they should have no difficulty in doing so unless they arve
so near to a transmitting station that none bhut the most
selective sets will eut it out. Any properly constructed three-
or fonr-valve set capable of receiviug foreign programmes should
casily cut outy the local station within, say, 20,000 to 30,000
cveles, aud the pest who desires to tune in America on half a
valve and no aevial should not he pandered to.

Dundee. A, G. N\,

March 9th, 1927.

Sir,—Although a valve set user myself, 1 see no point what-
ever in the suggested silent period referred to in the March 9th
issue of your paper.

First, people with reully powerful sets are already able to
wet all the foreign stations they may require, and the question,
therefore, seems to be one for persons using up to, say, three
valves. What is the position regarding the latter? They
set up a considerable amount of squealing and oscillating on
Sunday between B.B.C. afterncon and evening programnes,
making it far from a pleasant job to endeavour to tune in
other tFansmissions. Is it not reasonable 1o suppose that during
a silent period on a week-night matters would he very consider-
ably worse?

Why should TLondon’s tremendous population be without a
programme, even tor part of an evening, for the safisfaction
of o very small proportion of its listeners?

In any case, the question is surely one only for winter even-
ings, as it would be of no use during the summer, when the
evenings remain light until after ten o'clock.

I feel confident that the silent-period advocates will not
be sneccessful—in London. at any rate—althonugh a low-brow
friend tells me lie might be inclined to weaken in their favour
it such a silent period took place during the time scheduled
for such items in the programmes as chamber music, etc. !

London, E.8, ROBERT CAMPLING.

Mareh 12th, 1927.

B.B.C. TRANSMISSION OF PIANOFORTE MUSIC.

Sir,—'The suggestion of one of your correspondenis that Mr.
5. C. Richardson should remember his grid bias and other
elementary matters has caused me some anusement. Ie evi-
dently does not know Mr. Richardson.

Surelv many people must remembier one day last December
when Sir H. Walford Davies changed his piano in the course
of o leeture—one piano was good, the other perfectly awful.

T have no doubt but that the B.B.C. are doing their best,
although T sometimes wonder if their apparatus is up to that
used by some other countries. Those of us who remember
“\Writtle '’ look upon their chief engineer as an old f{riend,
but T do think there are some gnod outside men whose advice
wonld be extrenely useful to the B.B.C.

As an example, T wonder whether any of your readers heard
some time ago an amateur retransmitting America excellently
shortly after the B.B.C. had not been very successful, und
actually demonstrating that what the B.B.C. ealled interference
was instrumental.

There is just a little too great a tendency for the B.B.C. to
put every fanlt down to the receiving end : jnst a little too
mueh of the attitude:

‘“We are by God appointed,
And damned be all who do resist or tonch the Lord’s
anointed.”

A demonstration of what can be done is being given by the
B.B.C'. at the Ideal Home Exhibition. T hear one loud-speaker
is very good, hut T understand it is one costing, with contained
amplifier, about £40; and Olympia is about two miles from
2LO! ALFRED W. SIKES.

Langley, Bueks.

March 11th, 1927.
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Sir,—Being one who often suffers from the poor transmission
from 2LO, and having a little knowledge of radio eungineering
and a large experience of broadcasting in ths country and on
the Continent, may I suggest an explanation of the reason for
the complaints?

With a well designed and operated receiving set and a
“Kone >’ loud-speaker the owner suffers for the perfection of
his apparatus. It shows up the defects of the transmission;
whereas if he substituted a good horn loud-spaaker, the quality
of the reception would be lowered, but the defects in the trans-
mission would be masked.

The B.B.C. microphones, amplifiers, etc., are of first-class
quality, designed and made by firms who understand their
business. It is in the operation of this apparatus and in the
arrangement of the performers in the studios that the trouble
lies. In the control room the least inattenticnr on the part of
the ‘“engineer ’ is likely to result in had transmission. Further,
the ““engineer ”” wears headphones, and thus he has no means
of verifving his control of musical items.

The transmission from the (German broadcasting stations is
invariably of better quality than that from the British stations,
not Lecanse their apparatus is better, hut solsly on account of
a better educated and more painstaking persosnel.

It is always possible to tell when a coatrol engineer is
relieved at 2LO by the chunge in the quality of the trins-
mission. Kxcept when one man is on duty the control at 2LO
is probably worse than at any of the other stations. My
experience leads me to suppose that women in charge of the
control apparstus would prove far more saticfactory than the
young men at present engaged in this work.

I have for the reception of hroadcasting five sets; one of
them—and by no means the best—is a replica of the set made
by the B.B.C. for exhibition at the Science Museum.

London, S.I.22. S. MEREDITH.

March 10th, 1927

Sir,—As a music—and wireless—lover I strongly protest
against the suggestion contained in Mr. Ballard’s letter in the
March 9th issue of 7'he Wireless World that transmissions
known to be imperfect should be tolerated when the imper-
tections are not apparent to the average musxc-loving public.”
If there is one thing more than another which is necessary
for the future welfare of both music and wireless it is that
the general public should be stimulated to demand: of the
B.B.C. and also of the wireless industry that the received
reproductions of music should be faithful copies of the original
performances. I imagine that the B.B.C. wil not thank Mr.
Ballard for the particular form of defence whizh he has chosen.

T was very glad to see the question of the nuality of piano-
forte transmissions from Daventry raised by Mr. Richardson.
For months past F have been seeking in my own set a cause
af the distortion which he and your othe- correspondents
describe. My experience may be summed up as follows : Most
studio transmissions are defective; most ‘“outside’ trans-
missions are more or less satisfactory. The defective studio
transmissions seem to come from small studios or occur when
the piano appears to be too near the microphone. For exanmple,
the reception of the .pianoforte illustrations to the talks by
Sir Henry Walford Davies has been consisten-ly had. (Is Sir
Henry awave of some trouble of the kind? He often shows
anxiety as to how his illustrations are heing received.)

As a specific instance of satisfactory and defective trans-
missions within half an hour of each other 1 would mention
the pianoforte solo in the recital of Gershwin’s music given one
evening last week and the ** stop-gap ”’ piano ifem which iinme-
diately followed the recital.

In view of the natnre and quantity of the evidence which is
accumulating in your columus on this subject I hope that the
B.B.C. may be moved to take effective action in the matter,
and, in my opinion, the *‘frank avowal’ for which Mr.
Richardson asked would be only an act of bare justice to those
trade und amateur experimenters who are being misled as to
the performance of their receiving sets, not to mention the
listening publie, whose musical taste is in danger of Leing
vitiated. P. C. MARKS.

Brighton.

March 10th, 1927.
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Sir,—I have been following with interest the correspoudence
on the subject of piano transmissions, and I caunot help think- -
ing that the B.B.C. engineers will be very grateful to your
two correspondents, Messrs. Harold C. Huxter and Robert N.
Ballard, whose letters are published in the March 9th issue of
The Wireless World, for the ** fairy godmother ~ attitude which
they adopt.

Surely the policy of the B.B.C. has always been to welcome
any constructive criticism, and, from my own experience, and
that of several of my friends, who have sets quite capable
of giving really good results, I certuinly think there is bad
distortion at .times in the transmissions of pianoforte music,
and I have noticed that it usually occurs on the London trans
mission during the time when Daventry is giving the Shipping
Forecast. I would venture to give a concrete instance, wviz.,
Thursday night, March 3rd, when Miss Cecil Dixon played
after the news in the interval between the two halves of the
National Concert. No fewer than three of myv friends noted
this case, and remarked about it.

As regards my equipment, I use a Standard-Western Electuric
“Kone” loud-speaker, working from a crystal delecior and a
pl'imerly designed power amplifier, which gives excecllent ve
sults,

Tn all fairness T must sav that I find the transmissions from
London usnaily very fine, and with the abave equipment a real
musical treat, but those interval transmissions of piano music
are often very rough and distorled—a small fauit, no doubt,
but one which could, T imagine, be fairly easily rectified.

London, N.18. J. E. UNDERHAY.

March 8th, 1927.

Sir,—With reference to correspondence on pianoforte music, |
am inclined to think that Mr. Pilpel has put his finger on the
weak spot and that one particular studio, or perhaps the piano
or microphone there, is at fault. To say there is not 