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NATURAL WIRELESS AERIALS

By Puiuir R. Counrsey, B.5c., A.M.LE.E.

OME short while ago considerable

interest was aroused by an announce-

ment from America to the effect that

during the war it had been found

possible to employ ordinary trees as
aerials for the reception of wireless signals.
Further details of the methods used have
since become available,

The moist parts of a tree constitute an
electrical conductor—one of high resistance,
it is true, but, nevertheless, one in which
e.m.f.’s may be set up, and in which currents
may flow In an earlier article in this series,
on the subject of “ Indoor Aerials,” it was
pointed out that almost any conductor
possessing capacity to earth might be used to
form a wircless receiving aerial. From
this it follows that whether or not we employ
such conductors as aerials, e.m.f’s must be
set up in them by every electro-magnetic
wave in their vicinity—e.m.f.’s
which simply require detecting
by some appropriate means to
render apparent their existence.
As-a logical deduction from
these remarks we may infer that
since the interior parts of trees ~
are more or less conductive,
passing electro-magnetic waves
should set up em.f’s and,
currents in them.

This, then, constitutes the e
germ of the idea of using L.. ol
trees as receiving antennz, the & e :
presence of the waves and ngn:is Fig. L.
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being brought to light by the application of
suitable detecting apparatus to the parts of the
tree iself. If oscillations occur in the con-
ducting interior of thetree it should be sufficient
to make connection to two of the tree—
such as points near the top and bottom—
between which an electrical potential differ-
ence may be set up. The connection of these
two points to appropriate radio receiving
apparatus, which may be tuned 1o the wave-
length of the signals to.be recvived, should
suffice to enable them to be detected, since
the act of tuning-up the receiver wnulﬂ
reduce the effective impedance of the shunt
path through it to a lower value than the
resistance to earth of the interior parts of the
tree.

A sufficiently connection can easily
be obtained by driving, some two or three
inches into the treeat an appropriate height, a
nail—pref:ra.hl}r made of copper—to which
the wire from the receiving apparatus may
be connected.  As a result of extensive experi-
ments carried out by the U.S, Signal Corps,
it was ascertained that for the most effective
arrangement the connection from the receiver
to the tree should be made at some point within
the area ::-F what would ordinarily be termed
the * top,” while the second terminal of the
receiver should not be connected to a nail
driven into the lower parts of the tree near
its roots, but to some wire netting spread out
on the ground, or to a series of wires buried
in the earth around the tree and forming,
therefore, an ordinary type of ground con-
nection (Fig. 1).

This being the case, it is evident that the
tree is then being used as an aerial much
in the ordinary way, by virtue of the capacity
of its parts to earth. [t differs from the usual
antennz, however, in that its insulation
resistance to earth is very poor, since its roots
effectively connect the lower end of the tree
to ground. Electrically speaking then, the
tree and the ordinary antenna may be com-
pared by noting thatin the latter the receiver
is joined in series, while in the former it is in
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shunt to the antenna. Obviously, for the
second case, if the point of connection to the
tree i1s too low down the majority of the
current will low directly to earth, instead of
through the receiver, so that practically no
signals will be received. This effect is
shown up by the curves in Fig. 2, giving the
observed audibilities of signals when the
connection was made at various heights.
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Figy 2.

Audibility Curves for large Poplar T'ree andenna
wsing Heterodyns Receiver with bwo stage Amplifier.

From an examination of the test curves that
have been published giving the resuls
obtained by the U.S. Signal Corps, it does
not seem quite obvious to what extent the
tree contributes usefully to the reception,
since evidently the wire connection from the
tree to the instruments forms a by no means
negligible aerial, which, moreover, can be
better insulated when not connected to the
tree. It is not without the bounds of
possibility that, in many cases, the leakage
loss, when using the tree, might overbalance
any gain arising from the additional aenal
capacity thereby obtained.
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AMATEUR CRYSTAL AND CW.
RECEIVING SETS

By W. E. D.

HE two sets described herein

have been  constructed by

myself and are both working

in a very satisfactory manner.

Taking the older type of
receiver, viz., the crystal set, this was made
in 1913 and was brought into use just before
the late war.

It consists of a tuning inductance 16 ins.
long by 4 ins. in diameter, wound with
11b. of No. 24 enamelled wire, and is htted
with one slider. The loose-coupler, seen
to the left of the photograph, consists of a
primary 6 ins. in diameter by 5 ins. long,
wound with No. 24 enamelled wire and
also fitted with a slider. The secondary is
5 ins. in diameter by 5 ins. long, wound with
No. 36 enamelled wire. The whole is
mounted on a brass rod, the primary being
screwed to an end board secured to a base.

The condenser across the secondary is of
the rotary-vane type, and was made from

particulars recorded in the Wireless World,
of a partern designed by the late Professor
Duddell. It took some months to make, but
it has never given out, and gives very good
results,. There is also a variable tube-
condenser, made from two pieces of brass
tubing separated by ebonite insulation, suitably
mounted and Jmntd in parallel, with one
tl.lhll'lg inductance.

The blocking condenser is of tinfoil and
parafin-waxed paper, divided into three
sections of -0003 mfds., -0002 mfds. and
0005 mfds. respectively. The telephones
are a pair of Messrs. Gamages and are 2,000
ohms each.

The whole set 1s firted with the usual
double-pole throw-over switch for putting
the aerial to earth, and a buzzer is also pro-
vided for testing the detector. All terminals
are fitted in ebonite, so that no possible
leakage can take place.

Before giving a description of the CW,

The hwo sets installed,
573
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set perhaps it would be as well to give details
of my aerial. This is of the inverted L type,
and consists of two poles 38 fr. high, with
two wires of No, 16 copper, fitted to insu-
lated spreaders 6 ft. long. The over-all
length, including the leading-in wire, just
equals the prescribed length as laid down for
amateurs. ['wo earths are used, one to the
water main, and another to a plate 2 ft.
in diameter buried in the earth to a depth of
2 fr.

When the war restricuons placed upon
amateurs were removed, I decided to make
a set capable of receiving C.W., and which
would be self-contained in a box. Fortunately,
I had the opportunity of seeing Mr. Stanley’s
volume on oscillation valves, etc., and selected
therefrom a design from which to build. Being
in possession of a small foot-lathe, and having

a knowledge of tools, etc., the construction of

the set was not difficult, though I must say
that at the outset it seemed rather ambitious,
The set consists of primary and secondary
coils, each 4 in. by 5in., the formers being of
well-dried cardboard, treated with shellac,
The primary is wound with No. 24 D.5.C.
wire, tapped off to 18 studs ; the secondary is
wound with No. 30 D.5.C. wire, tapped off
to 9 studs. There i1s also a reactance coil
2§ in. 'in diameter and wound with about
100 turns of No. 26 D.S.C, wire; this
is adjustable to any position in the secondary
coil.

The valve is of the French type, and works
well, off about 5 volts; this is, of course,
adjustable by means of the filament potentio-
meter. ©he latter is of the tubular pattern,
and is about 6 ohms resistance ; the second
potentiometer is also tubular in shape and of
300 ohms. Both wound with Eureka wire.

The valve-holder is of ebonite, shaped and
drilled to take the brass tubing, which fits the
pin-supports of the valves ; this is shown on
the right of the photograph, and is firted
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near the ebonite knob of the reactance
coil. It will be seen that two condensers
are used, one across the secondary coil,
mounted on top of the box, and the other
across the primary, which is inside the box,
the adjusting knob being fitted through the

Diagram of Connectiona of Apparatus, X being
maodified Lo il sel.

ebonite t These two condensers are
designed from details given in articles in the
Wireless World, as 15 also the telephone
transformer, which is fitted on the bottom
of the box in the left-hand side, with a -0003
condenser across it. The two potentio-
meters are fitted in the front of the box,
and the battery terminals, switch and fuse
are fitted on the top. Thus, by releasing
two or three external connections, the ebonite
top can be lifted off the box, and the under-
side, with is coils and connections, can be
easily examined,

The next mesting of the Bociety will taks

WIRELESS SOCIETY OF LONDON.

Bociety of Arta, John Btreet, Adelphi, W.C.

on Nov. 18th, at 8.0 p.m., at the Royal
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NOTES AND NEWS

Sclentific Appliances.— This firm of electriciana,
opticians and mechanicians have recently published
& new ilustrated catal obtainable at 11 and 29,
Bicilian Avenue, Bouthampton Row, W.C.1. This
little book gives full ulars ing cells,
wirea, insulators, burzers and other needs of the
mm: Eltﬂlr A ial soction is devoted to
wirs graphic an honic ratus.

Amateur Call-signs. H'Ea l'ul]u:rFu]:; additions
should be made to the list of amateur call-signs,
Eivm in our issue of Oetober 16th: 2CZ; Mr.

. T. Atkinson, Leicester. Hours of working
{10 watta, apark), 11 am.—12 noon, B8—8 p.m.
(G.M.T.), wavelengtha 150 and 180 metrea, 2 F N ;
Mr. L. Baker, Ruddington, Notts. 2AL and
2 AM; Marlborough College, 0.T.C.

Devizes Wireless Station (G K U), operating
on 2,200 metrea C.W., is at present i B
pix-hours’ sarvice at the following timea:
midnight—2 am., 8—10 am., 4—8 pm. Al
timos G.M.T.

Major-General Sir F. H. Sykes, C.B.E.,
K.C.B., Q.M.G., Controller of Civil Aviation, in
his address on October 12th before the Air Con-
ference, impressed u aviation rt firma
" the great im , in the interests of safety
and reguilanty, of every commercial machine being
squipped with wireless,” and quoted as an instance
of the utility of such l.nnqi:upmmt-. the recont case
in which an asroplane assengerd aboard
was able to ask, from t.]mur.F or landing lights,
when foreed to land at St. Inglevert after dark.

It ia intereating in this connection to learn that
nine of the asroplanea engaged in commercial
servicea between England and the Continent have
already been aquipped with the Marconi wirelesa
m::na, and that others are now being similarly

tted.

Mr. A. A. Campbell Swinton, F.R.5., Chair-
man of the Council of the Royal Bociet l.l.:ha.nd
Premdent of the Wireleas SBociety {and-u' will
dﬂllm & lecturea on * Wu'eluu Talapnphy and

;rhmy“ at the Royal Society of Arts, at 8 p,m.

ber 17th. he lact-m'n will be |Ilu.ul;ra.t-&d
1i'l'll.h. nta,
Sclentific and Indusirial Research.—The

Committes of the Privy Council for Scientific and
Industrial Ressarch has just issued its fifth annual
report, (CMD. 805 H.M. Stationery Office. Price
la. net). The report states that the programme
of the department can now be classified under four
main heads, viz., the encourngement of the indus-
trial ressarch-worker ; the organisation of national
activities into co-operative roeesarch societies : the
direction and co-ordination of ressarch for national
purposes, and the aiding of suitable researches
undertaken by scientific and professional societies,

FL Weather Reports.—We are given to under-
atand that as from November lat at 0000 G.M..T,
F L weather reporta will be sent at the following
times :—U‘Elﬁi D816, 1130, 1415, l?jﬂﬂ. d'l'hﬂ presant
programme of weather reporta will be discontinued
on the eame day. These alterations have not
yet been confi 3

MNo. 1 (T.) Wireless School, RA.F.—It ia
proposed to hold a reunion dinner for all ex -officers

of the late No. 1 (T.) Wireleas Bchool, R.A.F., at
the Holborn Restaurant, London, on Wednesday,
Decemnber Ist. Ticketa may be obtained from
Flying Officer C. C. Bazell, Flowerdown, Winchester.
price 12s 8d.

The Amateur Position..—With the coming of
the winter months and the reopening of the amateur
wireless clubs, we are sgsin able to roview the
position of the amateur in this country. Aa far
an wa are able to gather from ouar records there
are in exiatence no fewer than 57 clubae, formed
[ur the purpose of studying and timing wiroleas

E,r and tele v. Of these cluba, 25
nm inted with the Wireless Bociety of London.
Tha total membership of thess bodiea would sesm
to be approximataly 1,700, but sinee this figure
in based upon information gleaned from old reports,
our approximation must necessarily ba short
of the sctual total., Many of these enthusiasts,
together with some of their respective societies,
are not only in ion of receiving apparatus,
but have also at their disposal licensed apparatua
for transmission. In mesponse to & paragraph
which appeared in our columna in & recent issue,
information has reached ws which reveals the fact
that there are 18 atations, licensed to o ta
and tranamit for experimental purposes, and t h
thia figure would seem to be large, as rompared
with that of twelve months ago, there are atill
mlnr}:i more such stations of which we have no
recond.,

Royal Aeronautical Soclety.—The Society
haa been informed by the Home Office that it is
now authorised to adopt the use of the prefix
“Royal" in the case of fellows and associated
fellowa. These membera will, therefore, be entitled
to use the letters F.R.Ae.8. and A F.R.AeS.
reapectively after their names,

DMplomacy by Wireless.—According to the
Ceniral News, Sir Auckland Geddes and the
Ambassndors of France, Italy and Japan, accom-
panied by Meass. Colvy and Daniels, and the
representatives of the International Communi-
actions Conference, recently left Washington for
a tour of inspection of the wireleas stations along
the American Coast. The prospecis are  that
wiroloms telegraphy and telephony will soon be
inaugurated in the daily diplomatie communication.

Wireless Institute N.S.W.—The N.3.W.
founder of the Wireless Inatitute has been informed
by the Director of Radio Service attached to the
Navy De nt, that it has been decided not
to issue licencea for the general and promiscuoua
trangmission of wireleas signala, but whers trans-
mission 8 noeessary to aid scientific development,
apecial permission can be obtained.

Meteorological Reports.—As from Oct. 8th,
the optic rta imsuved by wireleas hulegrl
t"l'u|:||:|:1::|I::mil Alrmflﬂmmt.ry and ihurl:lmn will be th
follows: Air Ministry GFA., 1,400 metres wave-
1 h, C.W. at 0205, 0805, lllﬂ-li, 1805 ; Aberdesn
BYD., 3,300 metres wavelength, at 0230, 0830,
1430, 1930 ; the times being Greenwich Mean Time.
The form of the reports and the codes will remain
unaltered.
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THE PROCEEDINGS OF THE

WIRELESS SOCIETY OF LONDON
SOME PERSONAL EXPERIENCES IN CONNECTION

WITH THE

CONSTRUCTION AND ACTION OF

A SIX-VALVE HIGH-FREQUENCY RESISTANCE

AMPLIFIER
By M. ChiLp.
(Continued from page 552.)

DISCUSSION

The President : This very interesting Paper ia
now open for disoussion.

Mr. J. Scott-Taggart : There are one or two
points in connection with this Paper which I think
might be raised. In the first place, I do not
altogether agrea with the preliminary theory which
Was ted to us, The curves (Fig. 2) do not
strike me as being particularly valuable, especially
a8 there are no units shown on the anode curve ;
also, when the author came to the point in connes-
tion with the use of different values of resistance,
he ssemed to differentiate between high and low
resistance for different classea of frequencies, and
stated that a higher resistance could be used for
longer waves. Hince the resiatance is not intendad
as & conductor of high-fmquenn#r current in any
way, I fail to sea that ita value is very material ;
but, on the other hand, I consider that the higher
the wvalue the better, whether for long or short
waves, and his values of 20,000 ohms. are con-
siderably lower than those usually employed with
the ES84 walve which 1 have designed. .1 find
myself that a resistance of about 60,000 to 80,000
ohms. is usaally more suitable, The important
thing that counts, is not so much the value of the
resistance, ss the impedance which it offers to the
high-frequency currenta in the anode ecircuits.
This impedanee should be as high as possible. The
rowistance ia not at all neceasary.

We could use any form of inductance, provided
ita value is high ; but since we are using a resistance,
we must make the impedance effect as t a8
posaible. The chief way of dmug this is to eliminate
any capacity which would act in pl.rnllal with the
resistance, and so lessen its effective uupe-dmm,

This can ba done by lessening the capacit tha
valve. The particular valves used in the
amplifier are not perhaps the best for :gh

fr&qm!-uu_?’ work, or at any rate for the higher
frequencies. This is due to the capacities of the
electrodea inmide the wvalvea themselvea, and =
valve of the RB30 or V14 type ia likely to be more
succedsful. On the other hand, if we desire to get
the beat resulta, 1.2, thngmtutpntantuldlﬂm
acroas the l'lh.ltlnll::ﬂ in the ancde-circuit, we
should use a valve having a high internal ranuta.uuu
1.£., one ha

ving as large s spacing as hlu,
between the anode and flament. “’grun, l!nwavnr,

wo increass this anode resistance, it is natural that
the potential on the anodes will be decreased, so
that we will necessarily need an ancde battery of
considerably greater size than would otherwise be
req . Thua, if we have a battery of, say
100 wolta when using a resistance ul:npllﬂﬂf the
actual v.nl\?n on the platea will be approximately
half that valos, viz., 60 volts, so that the greater
the anode circuit rmiatnnca, the bigger will have to
be the anode batteries, which, of course, is most
:im:aunwni.a.nt..

Another t in the Paper which struck me was
the description of the use of the potentiometer.
There 18 no actusl reason given for the way in
which it works, or the advantages we obtain with
it. The chief advantage, in fact the only advantage,
of having the potentiometer in the position shown
by the author, is that it lassens the tendency of
the amplifier to oscillate of its own accord. hen
we connect & potentiometer across the filament
battery and ita slider to the gride of the valves,
any wvariation of the tentiometer will therefore
always make the dlzoralﬂ.tlwl}r positive to the

tive end of thu filameant. [‘,nnne umtlh a grid-
gurrend will be established t gm:l leaks,
causing & damping effect, and ao n.1.n|: the ten-
dency of the amplifier to ‘oacillate.
is one attendant disadvantage of doing
this ; since we are damping all the grid-circuits,
incoming signals will not produce the same affect
aa if thers were no dampi so if we desire to use
the valves of the amplifier to the best advantage
wo will have to climinate all damping in the grid-
circuits, Not only will we not have to give them
anw values by means of the ntiometer, but
it will be desirable to give them negative values,
and this may be done by connecting the potentio-
meter in rather & differont position.

Eupdmm the valves of & high-frequency resiatance
amplifier are arranged as in Fig. A, in which, for
simplicity only, three valves are shown. When
using such an nmphﬂer, the firat thing that we
require to do is to amplify the high-frequency
currenta which are applied to it from receiver
cirenita L, C. When we have amplified these high-
frequency currents, the next thing to do is to detect
them, and this will usually be done in the last
valve. In Fig. 5 in the Paper* no potential at all

*Bee page 547 of Wireleas World, Oct. 30, 1920,
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wai applied to the grid of the frst walve, con-
sequently, when signals arrive, & certain amount of
detection or rectification is bound to oceur, and the
grid-current set up will have & damping effect,
which is undeairable,

Sk &
- TT 1 .l .

; 5
! =
Fig. A.

If we desire to limit and decreass the damping
effect in the grid-cireuits, all we have to do is to
give all the grids a negative potential, or at any rate,
those grids of the valves which are acting purely
as amplifiers, i.e., the first fve. This mayghu
by mnnmti.nlg all the grid-leaks to the potentio-
metar. R are the grid-leaks of, perhapa, 2
megohms value each. If now we connect all these
together (including the grid of the first valve), as
at X Y, and connect a battery B—a single cell
will do—with its positive terminal to the filament
vina b :nxlectin for thie moment all the dotted
lines), all the grids will be at negative potential.
Hence, however, the grid potential, varied by
the high-frequency currents, will never become
pogitive and there will never be any damping in
any of the first five valvea. On the sixth valve,
however, if wo desire to use it as a detector, we
leave out this battery and connect it either to the
pogitive, or nogative side of the accumulator, using
preferably o grid-leak to obtain rectification. In
addition to connecting the cell B, as described above,
we CcAn connect & potentiometer in order to vary
the voltage of the gnds, so as to operate all the
valves at a suitable point on their characteristic
curve by joining it across the filament battery as
at @ [ and taking a tapping d on to it to replace the
connection @ b. Wo can therefore simply adapt
the amplifier as described by connecting a grid-cell
B in circuit with the grids of the first five valvea,

There is still another point which I think might
be explained a little further, and that is the values

for the coupling condensers between the
different valves. The greater these capacities, the
greater will be the low-frequency pulses which are
traneferred. In the :ulmnliﬁu as described in the
Paper, the first valve oubtedly acted as a detec-
tor, and probably all the other valves also scted to a
certain extent as detectors ; but if we arrange the
circuits as shown in Fig. A we can limit the first
five valvea to & purely I.mfplii'}l'in,g: sction, which is
much more desirable. If, however, we use the
circuit that waa shown us to-night,* there is &
certain amount of rectification and high-frequency
amplification in each valve. That has a certain

*Fig. 5, page 547, Wireleas World, 30 Oct., 1920,

., amplify the weak signals

advantage, in that we can differentiate betwesn
mtrong and weak mignala: strong signals will
chiefly ba rectified on the first valve, but weak
i will hardly be rectified at all.
ow, if the condenser—the grid-condenser or the
eoupling-condenser—is small, the rectified current
lEl"n!u:]]ImH!i e ulsaa ﬂnn:; hdﬁnﬂn ‘rﬂpan“'.t.{:trﬂugh;'-
Lh) ) it di t to a
amall wp't.].r condenser, 80 that if we have all
the mm very small, the high-frequency
tials will be on, but not the rectified
pulses which are due to the stron mignals. In
this way, hyndngvuynuuﬂnung:;mn,wam
i to a greater axtant than
the stronger signals. Instead of using condensers,
perhaps members may be interested to know of
other methods which have been used to vent
the high voltage of the high-tension battery from
affecting the grids of the various valves. That, in
fact, is the only reason why we used these coupling
condeonsore. It is simply to prevent the potential
across the anode-resistance being communi-
eatod to the grid of the next valve. There are there-
fore other methods which ean be employed, two of
which are indieated in Figs, B and (]‘.J

jn""x
+7 LW EY

=
It such an amplifier is required for amplifying
direct-eurrent, or direct-current tenti tha
arrangement of Fl'F A with coupling-condensers
2y

s, s

F

Fig. B.

would be unsuitab ginea the condensera would
not pass on the potential wvariationa. If we left
them out, and simply conneeted the anode of each
valve to the next grid, the grids would all be given
a potentinl of about 60 wvolts. To avoid this we
could connect an opposing battery in each grid-
lead ; but since it 18 very undesirable to use such
bgtmﬁiu, we can employ the arrengement of

n this diagram the anode or plate battery is
split into halves and resistances R R, are connected
in series. The lower half of the anode battery ia
shown at B’ and B',. We can then connect the
gride of the valves to the junctions The potential

Fag. C.

drop across the resistances H and R, will tand to
make the gride negative; but by splitting the
anode battery into two, aa shown, the points
X and Y will be kept normally at zero potential.
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mhnr methods are sometimea employed, such, for
la, aa that of Fig. C. In thia arrangement,
ac;;u.mng the alider A, the potential acrosa the
mdmdm;mtntthavalvav.wﬂjrammm.
or in the neighbourhood of gero. This arrangement
may not be icularly useful for high-frequency
current amplification, but there are wvery many
applicationa for valveas coupled by resistances, and
if any axperimental work ia to be done by membears,
thesa systema will probably be of use. In con-
nection with the construction of the high resist-
ances I have found that blotting-paper soaked
in Indian ink is probably as good as any. It ia
quite reliable, and the resistance remains very
conatant under all conditions. If the resstance ia
not high enough, less Indian ink is used ; if it ia
too high, you can give the blotting-paper a sscond
soaking or as many soakings as is found desirable.
Although this is & very cheap method of constructing
o resistance, probably the best ia that which is
used on most servies instruments—the use of
carbonised cellulose. Calluloss is & material from
which the filamenta of carbon lamps are made, and
the carbon ia obtained by baking this cellulose until

it ia charred. If that Frnaeu ia ah; half-way
the filament will be hali charred its resistanos

will be of the wvalus desired |.n lugh frequency
amplifiara, i.e., about 70,000 ohma.

In conclusion, I would like to expreas my thanks
to the author of this Pa for his many practical
pieces of advice which has taught us to-night
in connection with these types of amplifiers.

Mr. P. R. Goursey : With reflerence to the
remarks of the last speaker, 1 think 1 understood
him to say that the anode resistance of such an
amplifier would not be earrying any high-frequencoy
currenit. 1 do not quite see the reason for that
remark, aa it appears to me that there must be
BOIME hlgh frequency component glowing in this
resistance. Otherwise, surely the a.m ifier wuuld
not amplify,. The object o “this ramat-u.nca s to
causs the variations of the valve resistance, under
the effect of the varying potential, to wary the
current flowing through the anode resistance, and
therefore, to vary the potential applied to the next
valve. Hence, unless thore is some high-frequency
com nt of the direct-current, fowing through
the anode resistance, it hardly seems as if thers
wolld be anything to pass on to the next valve.

He also referred to the impedance of this resist-
ance. 1 think, in general with most commercial
examplea of ancde resistance, the shunt eapacity in

allel is extremely amall, and g&naraﬂgﬂmgligiblu.

n any case, ita effect would seem to be rather in
the opposite direction to that required by Mr.
Child'a remarks, viz., that the amplification of the
higher wavelengtha requiresa low resistancea. If
there is no appreciable capacity in parallel with the
anode resistance, at shorter wavelengths, (and
thertéfore higher frequencies), the impedance of the
condenser would be redpoed, and we would expect
an increass in resistance to be necessary in order
to bring up the impedance to its original wvalue.
Mr. Child's remark about the construction of this
anode and grid resistance certainly agrees with the
experience of others in that connection. The more
usual resistances used in such amnlifiers and in
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service instruments, I think are now available in
almoat any value of resistance one can wish for.

!rmﬂjrwnalnruundm'l tmnnfnmmnuw

registances which have h-a-an in l:.hu
German research laboratories doring the war, for
higher resistancea of this type. y are rather

intereating, and this particular pattern consista of
phltagepmtadnnnglnu , OF ON o0& ar two
aas rods, nrunlpwuunfg'll-mdnpjrn]]edup
whole ia mounted in & lamp bulb and enclosed
in hydrogen. Ita great feature is that the unit is
easily replaced. You have only an ordinary IB.II'IP-
socket, and can apply any resistance at a moment’s
notica. Theoy have, so the ascount goes, very con-
stant resistance values, and will dissipate quite a
considersble amount of energy, so that there
ghould not be any trouble in meking them for
corrying anode currents of quite considerable
magnitude, The type of construction that has
been described seems very mimple, and it might
be worth while if some of the manufacturers in this
country took up the constrmction of a similar type
of apparatus.

The value of 20,000 ohms. for the parallel
resistance also siruck me as rather low, and I
certainly think that from 50,000 to 100,000 is &
mnra likely figure. In connection with the use of &
E:l potentiometer it may sometimes serve to

lance out any voltage-drop which may oceur in
the resistance of the grid-circuit of the walve.
Particularly is that the case when receiving C.W
However much you make the grid-potential
nogative, unless the anode-current is ut-an-ad
altogether, there must be some current fAowing
through the grd-cireuit, snd therefore, thers is
alwaya a grid damping, aa well as somoe potential
drop in the grid-resistance, This, therefore, ch
the operating point on the charactonstic of the
valve, depending to some axtent upon the strength
of the incoming C.W. If the C. “Pﬂ“ very strong
under certain conditions and the grid-resistance
veri:‘ high, it will shut down the valve entirely by
making the grid very negative. In that case, how.
aver, the use of & potantiometer connectad in series
with thia resistance, might be wvaluable to partly
balance out that effect and to bring the valve nearar
ita original operating point. The author's remarks
aa to inductively-coupled amplifiers versus resistance
and capacity-coupling are interesting nnd I l;hlnlr.,,
bear out the generally acoepted practice. It is
alwaye taken that the construction of inductively-
coupled amplifers 8 very difficult, and this, 10
fact, is largely because with such inductive-coupling
the amplifier is more ssnstive, since the grid voltage
is plepped up by the windings. Hence, by uming
perhapa three valves, one might get as good resulta
as with six in & resistance amplifer. Hence, (0 use
fix valves in & transformer.coupled amplifier thers
ia much greater tendency to oscillate than in the
resistance capacity-coupled instrument, and they,
therefore, are more difficult to handle and to get
to work properly. The chief point ia to get sufficient
reaistance into the windings, otherwise the whole
apparatus becomea very unstable

Mr. G. G. Blake : I should like to thank
Mr. Child for his Paper, which I think ia &
help to those who are trying to make high-frequency
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ampliiers. The first point which ocours to me is—
thess are practical points with regard to the working
of the apparatus—is the amplifier used with the
valvea on their sides, because having been using
some ES2 valves myself and using t.gam om their
mides, I find that the filaments tend to bow. With

to the oecillation point, there is & certain
entieal point, which he has explained to us, whars
the valves commence to oscillate. Recently we
have been trying to pick up the Dutch station
PCGG on Thursday nights, and the whole difficulty
sopms to be in getting just outside the critical
point. I should very much like to know if, with
this amplifier, there ia & comparatively large space
juat off the oscillating pont, or whether the
ndjustments are critical.

Mr. J. Scott-Taggart (communicated): The
remarks of two of the apeakers seerned Lo show some
misunderstanding of my comments on the theory
of the anode resistance of a resistance amplifier.
Tha epeakers have conmidersd it as & conductor of

mumﬂy current, whereaa [ consider it
lhnuld as an impadanes acrosa which
hlg'h-i' uency pﬂ-tantlull are &:}duﬂﬂd and then
unm.ml.uucatud to the gri following wvalve.
There is no question thlt. t.lm higher the impedance
the greator will be the potentiala communicated to
the grid of the succeeding valve. We can substitute
for the resistance a very high i e choke
eoil, which would obviously bo unsuitable for the
passage of high-frequency current, vet wery effi-
cient results are obtained with it. Although there
is cortminly & direct current and high-frequency
component in the anode circuit, yet it is always
possible to resolve thess two components into
peparate patha in parallel, one for D.C. and the
other for H.F.

The President: [ would like to say that
I consider this Papar to be of a charscter we
particularly want. think it is very desirable
that thia Society nh-uu.ld hawva Fapnrq. of this kind,
in which the practical difficultiss of making thess
instruments are gone into. Such Papers as these
are very helpful to amateurs who wish to make
their own apparatus. FPersonally, I happen to be
i'unr much intersated, becauss, as the author of

PEFmr mentioned, I made one of these rematance-

ifiers some considerable time ago. In my case
I never had any trouble with the resistances,
because I bought them. They were the resistances
which are made of partially carbonised filaments,
and have never given the slightest trouble. T have
got & number of them of different aizes, and they
are perfectly reliable ; not one of them has ever
given out or become noiay. [ may say [ have
tried & great many experiments varying the reaist.
ance, but I have never found that even varying it
within considerable limita made much difference.
1 pometimea thought one was a little bit better
than another, but you can vary them 20 or 30 per
cent. or even a little mora without the difference
being appreciable.

One thing of importance 1 found, and about
which [ would warn thoss o who wish to make
resistance amplifiers, is the relative positions of
the different , particularly if they are crowded
in & box, for this makes an enormous difference.

In the instrument I mads 1 first of all laid it ouwt
on & table, and I got ant.ire]fy differant reaulta from
whaen I tried to put it into a box, as the capacity
affects, owing to the parts being near tuget.har,
were then very considerable.

In getting one of these instrumenta to work
properly it is very important to arrange the different
portions so that they do not re.act upon one
anothor, and the self-heterodyning pertion of the
instrument, I think, depend upon lII::.‘t] very largely.
If the parta are fairly wide apart the instrument
will not sell-heterodyne without capacity re-action,
but if, a8 1 said before, they are crowded into o box,
the proximity of the different UCen
re-aetion all the time, [ think this also has & good
deal of efect upon the gquality of the articulation
one gets when these instruments are used for
receiving apeech. I think, as ia well known, in order
to get speech, one must on no account have the
apparatus oacillating or near the oscillating point,
and therefors, to get good articulation, it is neces-
pary to be very careful that the different parts of
the instrument do not re-act upon one another.

I am sure I am voicing the wishea of all present
when I say that we are very much ohbli to Mr.
Child for the very interesting and instructive
Paper, and I will now ssk him to reply to the
discussion.

Mr. Child ;: In regard to the remarks made by
Mr. Scott-Taggart, about no units being shown on
the anode.current curves in Fig. 2, 1 think that
must be purely an oversight of his. I think he will
see that there is & voltage marked on each plate.
Current curve.

Mr. Scott-Taggart : I meant galve® deflactions
inatead of milliam
Mr. Child : l.raa.nnnmlar dq.»ﬂantmnaareuhuwn,,
because it is only intended to get a comparison of
the effect of one plate-vol with another at &
gpiven flament putanf.lal give the diagram,
becauss, incidentally, it shows, when you come to
study it, that thers is a critical external resistance
when put in serios with the plate of the valve,
which givea o maximum change of voltage when the
grid potential is altered by & given amount. I do
not agroe with Mr. Beott-Taggart in regard to the
question of his theory, With regard to the use of
the resistances, | am inclined to agree with Mr.
Coursey, that there must be some high-frequency
ecomponent passing through them, and if that is
the case, it follows that if you make your resiatance
very high, which has been suggeated for very short
wavelengths, they must have the effect of tending
to * smooth out,” as I have expressed it in the
Paper, the varying potentiala which will occur in
thesa circuits, and thus we do not get a transfer
nE tential from the plate of one valve to the
of the next to the same extent as we should got

|t'n lower resistance wers used, With regard to the
ueetion of grid control ralsed by Mr. Scott-Taggart,
undarstood him to mg,u t that in the case of
Fig. 5, the grid potential of the first valve was
controlled. As a matter of fact, the first valve is not
controlled, but I mentioned that it could be controlled
by the use of an external potentiometer il necessary.
I have found in practice with this particular inatru-
ment that it is not necessary as a rule to use a
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potentiometer, and that you get very good average
results without any external potentiometer on the
first valve; but, of courss, it can be added, if
desired. Agein, if it is necessary, one can put in
a leaky grid-condenser, and thua get rid of the
resigtance of the grid-circuit in that way.

Wlﬂt.:mmglrd to the ible methods which
Mr. t-Taggart in his di Fi
A, B and C) of doing away with tﬁ EIJI.EPIIEI"
condensers, I think it would be rather a wasate u%
time to try and experiment with plate batteries,
and I think we would get into very serious diffi-
culties if mut.r than one or two valvea were employed
in getti & necossary accuracy of adjustment ;
mffﬁu.lthink it :r}::uid buni:uuu;rtuurnpluy
a prodigious number of batteriea before we finally
got any results,

With to the question of resistances, I have
also tried blotting-paper. I did not go into all the
different materials that I have tried to get the
resistances satisfactorily, but I guits agree that
blotting-paper with Indian ink will pive good
results. One difficulty I have found with it, I‘Enmr-
ever, and which I could not satisfactorily solve, ia
getting reliable contacta. It is not & very mechaniocal
AubAtance to work with. When you have blotting-
paper it is likely to get destroyed mechanically,
and that is why I ultimately used slate, bocauss it
is & fairly strong mechanical material in a sense,
and although we it is brittle, once it is mounted
ur and fixed in an instrument it stands a good deal
of knocking about. They are only very short
ram:ilu, about one inch long, and therefore I have

ound that alate is & very good material to use ;
but I certainly do not recommend ebonite. This
seems & most unsuitable material for rubbing
graphite on. Of course, I am very glad to hear
that it is poasible {or us to buy resistances nowadays
&t & reasonable price, but, as I said, 1 started this
amplifier in 1919 and I could not get these celluloss
rosistances at that time—at any rate, not for the
values I required.

With regard to Mr. Coursey's remarks about the
use of the fnhan.tiumatar in the grid for adjusting
the grid voltages, I quite agree that, in C.W., work
particularly, if you do not have a potentiometer,
there is & great tendency for your valves to stop
oscillating after the first few seconds. After a short
period the whole thing seems to shut up, so that the
potentiometer is certainly a useful thing in keeping
the grids sufficiently positive, and thereby ensuring
t!lu.t IT.harn in an abaorption of the energy in that
circuit.

With regard to Mr. Blake's remarks, I do not aa
s rule use the amplifier on ita side, dthnuﬁ it can
be so used. 1 have used it satisfactorily that way.
Personally I am using the ES84 walve, which Mr.
Scott-Taggart igned, and he will bably be
able to tell Mr. Bl gome of the pam.ﬁlr:ntm and
the difference in mechanical constructiom, if any,
between the ES2 and the ES4. 1 have used t
instrument in 8 horizontal position, and have not
found any trouble ; but I can tell you of one little
tip which, perhaps, might be usaful to know with
r&glrdmtlf:hundingnrmggingufthuﬂllmmtm
to the grid. I have found such sagging has happenod
An pné ar ¥wo cases, and that the valve haa cessed
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to function mﬁrﬂ¥: but by Iightinghetﬁa filament
and making it fairly bright, and carefull y
tapping on the glasa of the valves, right opposite
the position where the t is ing, it can
be gradually worked back into the mi and it
becomea remarkably straight. I have done this in
more than one cass, and found that the valve has
been for quite a1 iod afterwards ; but
uh\'ingu.:]u;ri yuuqmmt '::gc-u:uimtﬂ to light up the
filament first.

With regard to the question of the peint of
oscillation, I have found that if you are listening
for sposch, and the amplifier is tending to cacillate,
if you couple up the circuit a little bit tighter with
the aerial circuit, or perhaps alter the tuning very
slightly off the asrial circuit, this can be got over.
That seema to have a very desirable affect.

I do not know whether Mr. Blake is using coupled
eircuits of the ordin type, but if he is, he will
find that he will be able to get over that difficulty
by adjusting the coupling. Ewidently the extra
capacity betwean the aerial circuit and the secondary
pirouit which is made, stops the oscillating he
complains about.

The Presldent: I will ask you to accord &
very hoarty vote of thanks to Mr. Child for his
Paper.

vote of thanks was carried.

The PFresident: Before we break up the
mesting and see Mr. Child's apparatus, 1 understand
that Mr. Coursey would like to say a few words
on the propossd attempta of trans-Atlantic amateur
stations to tranamit to this country.

Mr. P. R. Coursey : For some time past there
have been & number of rumours of American
amateur wireless enthusiasts, who are tryving to
bridge the Atlantic by getting into touch with
experimenters over here, and some of us may have
noticed a preliminary notice in The Wircless World
in the Beptember 18th issue. I am, fortunately,
now able to amplify that a trfle more. Mr. Sleaper,
in New York, has arranged, or is proposing to
arrangs, & test between the Amercan amateurs
and the British, As most of us know, the American
amateur is in & much more fortunate position than
weo are, owing to the fact that he can sometimes
got licences up to as much as 1 kilowatt for short
wavelengths. We are limited to 10 watta owver
here, a0 that there is no gquestion of trying to signal
back the other way.

I have had a number of letters from Mr. Sleaper
on thia subject, and he haa asked me to boost-up
some interast in this country in the teata. 1 hope.
therefore, that all members of this Bociety and of
the affiliated cluba, will assist in whatever way
thay can.

It is proposed that on or about February lst
next, tha most arful amateurs in and around
New York and near the Atlantic ssaboard ahall
tranemit p at scheduled times, and it ia
hoped that members of this and other wircless
clube who have sensitive receiving apparatua, will
listen -in for them. The programmes for transmission
have not yet been fixed, as at present the position
of affairs is that they are simply asking in New
York for entrants for the testa, and we ghall hear
later from Mr. Sleeper what luck he haa had in
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sequring them, although I feel quite sure thers will
be quite a number entering for the test. If anyone
is intereated in this country I should bs very glad
if they would communicats with me aa soon as
poeaible, because if it is going to be carried out it
will be neceasary to BOMEe pProgramme
convenient to workers in both countries.

There is another point, too. The transmission,
of courss, would be on about 200 metres, so that
wo shall not only be o in some work very
interseting to ourselves, but in all probability we
ma in some useful scientific knowledge as to
the capabilities of these short waves of traversing
long distances, At first sight it may seom a little
bit too hopeful to try and get an amateur station
over 3,000 odd miles, but recent tests have shown
that a 4-kilowatt telep hm'm sat has beon heard
2,000 milea, so that, II a §-kilowatt telephone will
cover that, a §-kilowatt C,W, set might be expected
to go considerably farther, m:u:l & |-kilowatt might
be assumed to have some chance of resching ua.

That raises the point as to whether it would be
posaible to effect sufficient co.operation through
this SBociety and the affiliated cluba so that, during
the tranamission times from America anyone in thia
country who haas a licence for transmission purposes
on short wavelengths, about 180 metres, shall
certainly not radiate anything during that period.

If there is any amateur in this country sending
out at 180 metres I do not expect there will be an
possibility of being able to amplify up the ai
sufficiently to get New York; but if we can come
to some arrangement so that lu::h transmissions are
atopped woluntarily during this pericd we might
have spme hope of interesting work. Those of us
who have valve amplifiers, I hope will co-operate
in the scheme. I am sorry not to be able to announce
anything more definite as to times of transmission,

but I hope to be able to do so at a later date : and
meantime [ hope anyone intereated will communi-
cate with me at the following addreas : The Radio
Review, 12.13, Henrietta Street, W.C.2,

It ia no good doing any work on our own. 1 we
are going to do anything, we must co-operate.
The teats, aa preliminarily announced, are intended
to be open to amateurs ucull}-, a0 a8 to cut out

any large wirelesa companies with almost un-
limited funds, who could, perhapa, put on
several dozen valves to get t.hrnugh. Of course,

there is mno nh]nntlun to ﬂmplﬂj‘-ﬂﬂﬂ of wireleas
companies if & so wish, but it is
lnl;-aul:lad to I:I-B- l.m tha.t- t nhuuld do it
entirely on their own initiative. teat will, of

course, have to be carried out at night, and that w‘;ll
be rather lates for us. It will mean 11 or 12 o'clock
over here at the oarliest. Perhaps it will be worth
while if the members of the Bociety can :I.‘n.ai;rum it
further to save time,

The President : At this Iate hour I think the
most we can do is to say that, I am sure, the Bociety
penerally will be ready to co-operate in these tests,
and we ghall be glad to hear—there is some little
time between now and February—when things arc
a little more definita.

I have to announce that the twenty.five gpentle-
men who were up for ballot have all been elected.

With ard to the next meecting, the date of
that and the Paper to be read have not yet been
fixed, but notice will be sent out in the usual way.
I am asked to say that we are not very full of
Papera at the present time, and the Hon. Secretary
would be very glad to have any suggestions from
H.'n;i" member with regard to Papera or exhibitions

paratus or anything of the kind that they
t|:m:|.EI would be of intereat to thn Sociaty, to bring
up at subsequent mestings,

THE MOST EFFICIENT METHODS OF RECEPTION
OF SHORT WAVES BOTH SPARK AND C.W.

A meeting of the Society was held at the
Institution of Civil Engineers on Friday,
October 29th, the President (Mr. A. A,
Campbell Swinton) in the chair. After the
minutes of the last meeting had been read by
the Hon. Secretary, and confirmed, the
President then called uwpon Mr. P. K
Coursey, B.Sc., AM.LE.E., to open the
discussion.

Mr. Phillp R. Coursey: Troubles in the
reception of short wavelength signals, and by these
1 mean wavelengths leas than, say, about 250
matres, may be of two kinds—diffioultica of tuning
and difficulties of amplification. Of thess the
former may be overcome by proper design of the
circuits, but the latter are not guite so oasy to

remove. In connection with the design of the
tuning m'.r:ui.tu tha:nualf.'eu. undoubtedly the great
foature to mim at is simplicity, a8 on account of
the high f ocy of the currenta with which
weo have l'Biau.'l tho effects of undesirable stray
capacilios are umnll}r only too prevalent. All
colls and condensers should be kept well insulated
from sarth, and should be apmﬁpu. art from one
another, keeping all connecting | a8 atraight
and freo se possible.

The aceurate tuning of & circuit for short wave-
length signals involves primarily two difficulties—
firstly, that due to the comparative sharpness of
resonancs, on account of which, when using
ordinary patterns of variable condensers, it is not
easy Lo pick up the depired signal, or to tune it
arcurately when onee heard ; and, secondly, one
intimately connected with the fimt, the variation
of tuning brought about by the capacity of the
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operator, to the I.ppu.nh.ﬂ and to earth when
effecting the tuning

Both of thess D]I’;ndnnndbypruvldmgtha

m% instruments (condensers or wvariometars)

ong handles and fine ld,lmhnant-u o that &
Lpelaly -] muum sotting is El;:l:hln, , at the
BAma time, oporator’s d 18 kept further
away [rom ﬂm mnul of the gear. The
second dificulty ean reduced by electro-
atatically shielding all coils and condensers within
an sarthed metallic cass, This, however, 18 linble
to seriousaly increass the lossos in the circuits,

It is, however, not pro here to deal any
further with this t of the question, but to
deacribe briefly one method of reducing the diffi-
cultiea of amplifying thess signals,

With amplifers as generally made, the magnifica-
tion of very high frequency, or short wavelength
currenta, ia not nearly so efficient as for the longer
WaVE hs. For instance, at our laat meeting,
mentionsd that the instrument he
described was best suited f[or wavelengths of
1,000 metres or over, and this sort of thing applies
usually to most forms of.this type of am 'ﬁ?‘r.
using reuntanm-ul.paml.y ings between the
valves, The remstance. t,'wplurllmpliﬂar, although
undoubtedly the simplest to construct is, unfor.
tunately, much less sensitive for short wavelengths.
whereaa, of course, the inductively-coupled instru.
ment can be designed to have its maximum sensi-
tiveness at almost any desired wavelength. (Fig. 1.)

V-

et

A LR

Fig. 1, Diagram showing the amplificalion obiain.
able with different types of amplifier and ils variaiion
with the wavelength of the signals,

In addition to sensitivenesa we want also groat
selectivity, to cut out interfering signals of nearly
the same wavelength, and, therefore, the simplest
arrangement would be to use a tuned amplifier
of two or three stages, were not the tendency

to sell.ocscillation rather great. Howewver, il one
definitely gives ug the ides of putting the mnlru
ment in & box, and has the apace available to s

out the walves sufficiently, it is poasible to o m
a workable app-nmmu A suggested arrangement
is given in Fig, 2

‘In this dmgmrn the anode circuit of each valve
is shown es including a tuned circuit (C, L, and
C, Ly mupmhwnljr}. The coils of these circuits
prnvldu the coupling with the next walve. The
grid coils could be tunad, but usually if this is
done when using a common H.T. battery con-
tinuous oecillations are set up. Tha whole appara
tus should be well spaced out, and only
sufficient coupling arranged between L, L, L, L,
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and L; L; to pass on the im to the next
valve, The tendency to oscillate can thus be
kept under control, but the apparatus is even
then a little difficult to operats.

For thess short wavelengths it iz usually beat

‘eH,
LI 4llll-|l]

=

Fig. 2. Schematic arra nt of shorl.wave
amplifier with tuned intervalve couplings.

oy the simplest type of winding—ie,
ﬂ.nghlu ayer pancake or aclenoid—for all the c-mh.,
ma thess give greater efficiency than special multi-
layer windings, such as the homeycomb or other
lattice coils.

As an example of what may be accomplished
in this way, Capt. H. J. Round, during the war,
succomsfully used a 22.stage mdmhv%]r-nmplmj
amplifier, which had extrems selactivit
enormous magnification on short wavelengtha.

It may be of interest, however, to describe &
method by which an ordinary amplifier and receiver
designed for longer wavelengths may be employed
for the meception of short wavelength mignala
The principle of the armangement has recently
boen patented by E. H. Armstrong,* and consista
in hetarodyning 'I'.l‘m incoming sgnals (by means
of an -:rrdml.r;r of poparate heterodyne),
not a0 as Lo give lu ible l:utu. as s usunlly done,
but to give beats of a mdio frequency lower than
that of the incoming signal. beata may
then be treated as an incoming sgnal of Iungur
wavelength, and amplified and detected in the
usual manner,

For instance, take the case of 200.metre signals.
The oacillation frequency ia 1-5 million per second.
If we heterodyne these with a local oscillation,
having & frequency of 14 million (wavelength= 214
metrea), the frequency of the beat currenta will be
100000 ~., which corresponds to a wavelength of
3.000) metrea. Bimilarly, any desired beat current
wavelangth could be chosen. Thas, an ordinary
type of resistance.coupled or transformer-coupled
amplifier may then ha used to nﬂdt}‘ up this

last part

arid

beat ecurrent befors
of the apparatua ma thl.m. n:mmt. of our ordinary
H-miuing and ampﬂffmg apparatus. Arranged
in the simpleat poasible way, we then get: Fig. 3.
In this diagram the asrial circuit A L, E is tuned

*British Patent lﬁ‘il'i'i’l Jnl:.r 9th, 1919, {ﬂunmuml
dats December 30th, 1918) ; French Patent 01511 (Filed
Dwoember 30th, l'.]lE- FPuoblished April 15th, 1930).
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up to the 200.metre wave in the
usual manner by adjusting the value
of the coil L,, and the secondary A

circuit, L, C, of the 200-metrs Hy

tuner, ia likewise brought into | : |

rESOTNANCE. s
The ende of this secondary circuit b ll'u-., PR

are connected across the grid and
filament of the wvalve ¥,, the gnd
condenser C, and leak R,, being

interposed in  the usual manner.

If & pair of tele BE Wers

inserted at T in the te circuit of
thia valve, signals (i utrnngunqu,gh]

would be heard in the ordinary
way, the valve V, serving aa the
deteotor.

The wvalve V, is as a
soparate heterodyne, so that oscil-
lationa are set up in the circuit L,
C,. This heterodyne may be
an entirely se te unit, or, for
convenience, may be fed from the
pame filament and H.T. batteries
in the manner indicatsd. It
ahould be loossly cou to the
parial circuit. Henoe, valve ¥
ia traversed by the oscillations of

o

PATVNY W—
k] e L

¥

—a—

== T
—

both frequencies, and beats are =

thua set up. The cirouit L, C, in

tuned to this beat frequency, which, Fig. 3. General arrangement of apparatus, with supersonic helerodyne,
for convenience, we may adjust to o enable long-wave receiver and amplifier to be used for shori-wave work.

somewhers about 100, =, 8o
that L, C, and L, C, will both be tuned to about
1.000 metres 'H'I\?Ellﬂil'llith. A certain amount of
extra regenerative amplification may be obtained by
inserting an additional coil L, and tuning condenser
C, in the plate circuit of V,, and tuning them to the
frequency of the incoming mignals. This condition
is not, however, sesential to the o tion of the
apparatus. To the terminals G and F, any ordinary

ttern of amplifier and detector may be joined.
Frnm the pointa X Y then, we are using an ordinary
receiving tuner amplifiser and detector, suitable
for, and which may be tuned to a wavelength of
somewhera about 3,000 metrea.

Some such arrangement as this, whereby we

may useé our existing long.wave amplifying and
detecting apparatus for the reception of 200-metre
waves may prove very useful in long-distance
teats, such as the trans-Atlantic ones on 200 metrea
which are now being organised, as by this means
it is possible to aveid the wse of a quantity of
special high frequency amplifying apparatus. The
roper adjustment of the apparatus may, perhaps,
rnvulvu some little troubls, but once the correct
values are found, by means of & local buzzer sourca
of 200-metre waves, or by an oscillating waveme ter
excited by a valve, it should be easy to work with.
The method is applicable to either spark or C.W,
reception, but ia naturally beat for the latter.

[(To be conbinued,)
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Wireless Soclety of London.

On October 18th the above Society held ita naual
monthly mesting, at the Institution of Ciwil
Engineerm, when a discussion took dealing
with " The moat afficient methods of reception of
short wavea, both C.W, and spark." On the after-
noon of the same day, & party of 30, formed from
members of the Bociety, wisited the Lots Road
Generating Btation. Members are reminded that
subscriptions are now due, and should be sent to
the Hon. Treasurer, in order that a new membership
card may be issued for the year ending September,
192]1. Hon. Becretary, Mr. L. MeMichasl, 32, Quex
Road, West Hampatead, N.W.8.

Manchester Wireless Soclety.

{ A filinted with the Wireleas Society of London.)

On September 25th the members visited Stuart
Btreat Generating BStation, Mancheater, by kind

rmission of the Chief Electrical Engineer, Mr.

. B. L. Poarce, C.B.E. They weare conducted
by Mr. D). J. Daviea, one of the station engineers
and a member of the Society, aasisted by one of
the attendants, The visit proved very interesting
and instructive, and it is to be hoped that many
more will be arranged during the seesion.

Dn October Gth the ua meating waa held at
the club-rooms, and Mr. H. A. Blackburn led a
discussion on valves,
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On October 13th a lecture on Inductances had
been arranged to be delivered by Mr. Evans,
the Hon. Becretary ; but, unfortunately, inclement
health intervened, and the lecture was therefore

poned indefinitely. It is hoped that the Hon.
g::uta: will be sufficiently recovered to give his
lecture during the course of the next few weeks,

Detober 20th.— During the vious week ox-
haustive experiments had been carried out by
several members with o trans-ocean set, loaned by
Capt. J. E. Wilkes, of Coddington, Newark-on-
Trent, and excellent results were obtained, which
justified the report jssued with the set,

Another set, kindly lent by Mr, Varetto, 8 member
of the Bociety, was also on view, and considering
the size of the instrument and the fact that Mr.
Varetto had made it himself, the signals obtained
were quite good., It is hoped to provide other
demonstrations with home.made sets. Hon. Secre-
tary, Mr. Y. Evang, 7, Clitheroe Road, Longsight,
Manchester,

Sussex Wireless Research Society.

{ A filiated with the Wireleas Society of London,)

The winter session of this Society opened on
Thursday, September 30th. Owing to" the in.
element weather the attendance was not very
large, but useful work was done in testing a new
long-wave set which has just been installed. This

THE WIRELESS WORLD

Capt. E. A. Hoghton, F.P 8.L., gave a lecture
on the * Conduction of Electricity through Gases,'
which was profusely illustrated with excellent
expeniments with vacuum tubes. The history of
this subject was traced and very fully explained
from the time when Sir William Crookes and Sir
J. J. Thompson made their experiments.

The Hon. Secretary. Mr. J. E. Bheldrick, B.Sc.
(Eng.), Lond., 35, Southdown Avenue, Brighton,
will be pleased to hear from anyone in Sussex
desirous of becoming & member of the Society.

Sheffield and District Wireless Society.

{ A fliliated with the Wireless Society of London. )

The annual general meeting waa hald on October
Tth, when the following officers were elected for
the ensuing year: President, H. E. Yerbury,
MInst.C.E., M.LE.E.: Vice-Presidenta: E. H.
{.‘ra‘;lpﬂ. B.8c.Eng.., M\LEE.: W. E. Burnand,
AMILEE. : H. Greavea: [, . Jonea, AM.I.LE.E. :
F. Lloyd; J. Patrick, AM.LEE.; J. Ward;
A. J. Ward: H. West, AM.LE.E.: Hon. Secre-
tary, L. H. Crowther, AM.I.LE.E. ; Hon. Treasurer,
C. H. Hainsworth, A.M.LE.E. ; Executive Com-
mittes : Measra, D). G. Jones, J. Patrick, W. A.
Ward, F. Adcock, L. Johnason, and W. F. Boyd,
together with the President, Hon. Becretary and
Hon. Treasurer.

Prior to the election of the above, the Hon.

This very fine eollection of apparatus is installed at Cottesmore School, Upper Drive, Brighton, where the
Susaer Wirelesas Rescarch Society holds ils meetings, and represenis a portion of the apparaius al the
o 15 posal ﬂf ils moembers,

set has a range of 1,000—17,000 metres, and in
conjunction with a six-valve amplifier, Brown's
relays and loud speaker, signals from Hanover,
Carnarvon, Lyvons, Budapest, ete., were deafening.
Atmospherics were also apparent.

It was decided to continue to hold meetings
weekly, the evening to be Wednesday instead of
Thursday.

On Wednesday, October Gth, it was announced
that Dr. W, Mansergh Varley, M.A., D.Sc., Ph.I),
Principal of the Brighton Techmical Collegs, had
accepted honorary membership of the Society.
Two new members were also introduced,

Secretary gave a report on the past year's work,
showing the remarkably good attendance of the
members at all the meetings, and the keen interest
evinead in the series of lectures.

The disadvantages of the temporary club-room
precluding the installation of permanent apparatus,
was also touched upon, and was followed by the
announcement of an offer received from the Viee.
Chancellor of the Sheffield University, to provide
a room in the Electrical Department at 8t. George's
Square for the purpose of the SBociety’s weekly
meetings, permission to erect an acrial being also
given.
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Several  applications for membership were
received, and an appeal was made for all amateurs
interestod in wircless matters to join the Society,
and thus help to strengthen the amatear movement
throughout the country.

The first mecting in the new club-room was held
on Friday, October 15th, when an exhibition of
apparatus was hold, Bome sixty members were
present  and  opportunity was taken to renew
acquaintances and exchange experiences,

A splendid series of fortnightly lectures hns been
arranged, details of which, with all information
regarding the Society, may be obtained from the
Hon. Secretary, Mr. L. H. Crowther, 156, Meadow
Head, Norton Woodseats, Sheffield.

Southport Wireless Experimental Society.
(A filiated with the Wireless Society of Londen, )

The usual weekly meeting of the Society was
held on Tueaday, October 19th, the President
(Mr. E. R. W. Field) being in the chair,

A room has now been procured as the Society's
meeting-place, and in a’short time it is hoped that
with the P.M.(i.'s permission instruments may be
installod,

Friday ovenings have been fixed as nights devoted
to beginners, Tuesday evenings being open for
general discussions, papers, ete.

A letter re — trans-Atlantic transmission by
American amateurs was read, and, after a litile
discussion, it was decided that all members would
co-operate in the scheme.

Iuring the past few weeks several new members
have bheen enrolled. Prospective members are
invited, and mhm ma}r be had on application
to the Hon, ry, Mr. H. Sutton, 68h, Marsh.-
side Road, Southport.

The Manchester Radio and Scientific
Society.

(A filiated with the Wireless Sociely of London.)

A meeting of this Bociety was held on Wednesday,
Oetobar 13th, at the clnb-room in the City Behool of
Wireless, High Street, Manchester. A good number
of enthusiastic amateurs were present, and various
members were elected to certain vacant offices. It
has heen proposed to hold a social evening about the
end of November, and many other arrangements
are being made for an excoptionally good session.

It was moat successfully demonstrated that s
three-valve amplifier, using R type valves, could be
made to oscillate with only 15 volts on the plates,
Very loud C.W. signals were received from various
commercial stations, The wiring cireuil of a @mple
telephone set was also deseribed, A small
Forest duo-lateral coil to work up to 4,000 metres
was exhibited by one member,

This session promises to be an exceptionally
good one, and new members will be most weleome,
All eommunications should be addressed to the
Hecretary, Mr. P. Thomason, 7, Brazennose Street,
Manchester,

Liverpool Wireless Association.
(A ffiliated with the Wireless Society of London.)
A meeting was held on OQctober 13th at the new
club-room ot the Royal Association, Colguitt
Gtrest, when an address was given by the FI'BH-I'::}E'I'.I.I..

Professor E, W. Marchant, [0.8e¢., on * The Most
Useful Things, from a Scientific Standpoint, that
an Amateur can Observe.” Dr. Marchant dealt
with the varnation in signal strength and range,
freak results, directional finding and errore. The
gquestion of Amercan amatours sttempling o
transmit to England woas discossed. and it was
agreed to co-operate in the scheme,

On December 22nd (by invitation of Professor
Marchant ) the members are to visit the wireless
station at the Liverpool University.

Mr. 8. Frith, Hon, Seeretary of the Liverpool
Wirsless A smociation,

The mectings of the Association are held the
gecond and fourth Wednesdays in the month.
Bubscription, 5S¢, New members continue to join,
and fresh applications are cordially invited. Inter.
views by appointmont.— Hon, Becretary, Mr. 8,
Frith, 6§, Cambrdge Rowd, Croshy,

Gloucester Wireless and Scientific Society.
i A filiated with the Wireless Society of London. )

A mesting of the above at the Club's head-
quarters was held on October 218t Business having
been transacted, the President called upon Mr,
Bandow to bring forward his valve set for exhibi-
tion. The gquestion of trans-Atlantic amateur tests
was brought forward and all members expressed
their great willingness to take part.

Meetings are held every first and third Thursday
in the month at 7 p.m. at the Science Laboratory
at Bir Thomas Rich's SBchoal, Gloveester, and new
members are cordially invited to attend. Hon.
Secretary, Mr. J. J. Pittman, 1, Jersey KRoad,
Giloucester.
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Wireless and Experimental Assoclation.
{ A filicted with the Wireleas Sociely of London.)

A mesting of the Association took place on
Oetober 13th, when the discussion on indoor acrials
was reaurned. Another subject to receive discussion
waa the working of the loud.speaking telephone.
Several new books were presented to the library,
and it i8 hoped that more will follow.

Members of the Association met on October
20th at 18, Peckham Road. Mr. Voight opened
the discussion on the theory of the loud.speaking
telephone, and traced the transformations of
energy from the electrical to the mechanical
eircuits.

An  lluminative and instructive discussion
followed, and more than one of our members
ahowed that they were not unacquaintad with the

ica of Rroustica,

r. Voight subsequently demonstrated the
fact that not with all crystals is it advan
to have the telephones of approximataly the same
reaistance as the cryetal dotector. Hon. Becretary,
Mr. Geo. Sutton, I8, Melford Road, E. l.'.'lu.'lwici:.
H.E.22.

Three Towns Wireless Club.
{ A filiated with the Wireless Sociely of London. )

A meeting on October 13th was devoted to a
lecture on ILF. work, by Mr. L. J. Voss. The
lecturer, who seemed to be quite at home with hia
aubject, gave a most intamlini and instructive
dissourse. The meating closad with a hearty vote of
thanks to the lecturer. Full particulara of the
Club may be obtained from the Hon BSecretary,
Mr. (3. H. Lock, 8, Ryder Road, Stoke, Davonport.

The Technical College, Loughborough.

The first meeting of the Collope Wireless Society
waa held on ODetober 1st, 1920, at .45 p.m., in the
Collega. Captain Frank Pamment, who had called
the meeting, proposed the formation of 8 Wireleas
Society. Captain Pamment then proposed gentlemen
to fill the offices of President, Vice-President,
Committes and Secrotary. A temporary Committes
was formed in order to deal with any difficulties
which might arise.

F. H. k, Eaq., proposed that Captain Pam-
ment should be Hon, Secretary of the Bociety.
A. 8. Jonea, Eaq., soconded, and the resclution was
carried unanimously, Mutual discussion then took
place, and the mesting adjourned at 7.30 p.m.

The second genaral meating of the College Wireless
anm was held on October 11th in tha College.

on. Becrotary opened the meeting by inform-
ing t.ha membors that the Principal of the
had acceptod the office as President of the Bociaty.
The Hon, Sscretary then proposed that H. V. Field,
Esq. (one of the [hllaga tutors in the department of
Electrical Engineering}, should become one of the
Vice-Prewidents : this was seconded, and carried
unanimoualy. He then pro the formation of
& Committes to take the place of the temporary
Committes, Ten names were put up by the mem.
bers. The Hon. Becretary then called on each of the
ten gentlomen p . to give a brief record of
their experience. members then left the choice
of five names to the decimon of the Vice-Presmident,
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who slocted Messra, P. H. Cook, W. E. Hopthrow,
F. E. Whesler, W. Turner and E., 8 d to b
members of the Committes, Four o NAITIE WD

1-ha:;_]pu1r up, and by vote Mesara. 5. J. Holmes and
. Warry were also olected members of the
Comrmittoes,

The pericd of office of the Committes was then

discussed, and by vote it was decided that the

t Committee should remain in office until
the end of the term, and at the beginning of next
term, i.e., January, 1921, another Committes ahould
be slacted : hereafter a Committes should hold
office until the end of each session.

A method of training inexperienced members
waa discussed and left to the Committes to decide.—
Hon. Becretary, Captain Frank Pamment, The
Tachnical College, Loughborough.

Radio Society of South Africa.

The first annual general mesting was held at the
Phyusica Labomatory Lecture Hoom, of the
Town University, on September 24th. The chair
was occupiod by Professor A. Ogg. The minutes
of the previous general meoting were read and
confirmed.

The following were proposed for the poats of
officers by Mr. Streeter, seconded by Mr. Heugh,
and earried unanimously : l:'hurmnm Professor

A. Ogg: \’m-l:.'luirmm Mr. H. Panrose and
Mr. J. Williams : Hon. Sec Hr A. T. Stacy ;
Haomn. Trauurar. Mr. L. B. :E The following

were alected aluﬂ.wa membera nf the Provineial
Committee : Mr. (. Grey, Lu.]:utu.m B. Walsh,
Mr. G. Heugh, Mr. A. H«ﬁrﬂ J. Streeter,
Mr. W. Copenhagen and A, Epmp;ht. The
recommendations regarding completion of the
sonstitution, put I'nrw.u.rl:l by the Temporary
Committes, were put to the mooting and carried.

The guestion n}: the advisability or otherwise of
retaining the office of Acting Vice-President waa
put to the meeting, who voted that the office be
retained. The Committes were instructed to bring
forward at the next goneral mesting & recommaends-
tion for the office of Acting Vice-Preaident.

Twenty members indicated their desire to procurs
licences. The Committes were instructed to bring
forward at the next general meeting recommenda-
tions regarding the number of ordinary general
mootings to be held per annum. It was ramlw:l
that Friday evenings would suit the convenience
of the majority of membears.

North Staffordshire Rallway Electrical
I}eplrmlent Wireless Club.

The first meeting of the above Club took place
on October 12th in the Works' Messroom, by the
Ium:l permission of A. F. Rock, Eaq., M.LE.FE.,

perintendent and Engineer. A u'uta of thanks was
w to Z. A. Faure, Esq., of the Btockport and

ham Wirelesa Society, for the letter and rule
card, the latter being of much aasistance in helping
us to formulate the rules for our Club.

{)ur Vies. Preaident and Chairman, F. Y. El;'rlgq

read the first nha.phar from R. D). Bangay's
1I'J.ralm Telegraphy,'" giving symbol illustrations
on the black . Mr. G. Tavlor (late of H.M.
anen, Wireleas Section ) was ap muﬂulm
the Club. Under the proes y of our Buper-
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intendent (A F, Iit-u:n-r.rlur.1 Euq | we ara looking forward
to a pleasant winter's study.

The Club ia desirous of getting in touch
with other wireloss cluba, with & view to inviting
them to send ona of their members to give a lecture.
Expensea would be paid.

‘he Becretary would be plad o receive copies
of any lectures which have boen read at the varioos
societiea” meetinga.

Will secretariea intorcated pleasa communicate
with the Hon. Sec., Mr. I". FE. Banks, 97, Spencer
Road, Shelton, Stoke-on-Trent.

Eislt Eent Wirelesa Soclety.

On Wednesday, October 13th, at 7.30 p.m., the
East Kent Wirelesa Society held their first general
meeting at the Oddfellows' Institute, Pencester
Road, Dovor. The temporary Secretary, Mr. H.
Alee, B. Gothard, gave a short addreas on the
objoects of the Society, after which the Presidant,
Hon. Secrotary and Committes wers elected, and
are s follows :—President, Major Martin; Hon.
Becratary, Mr. H. Alec. 8. Gothard ; Committes:
Mepsara, E.W. Austen, H. J. Bargent, 8. G. Vaugham.

Major Martin, who hias hoad considerable oxperi-
ence in training wireless telegraphists, has very
kindly offered to give weekly lectures as from
October 20th. Mr. Kelsull very kindly offered to
conduct & correspondence seetion of the Society,
Mr. Vaugham also very kindly offered the use of
his extensive workshop, and he will be pleased to
give instruction in the manufscture of wireless
apparatus.

t the conclusion of the general meeting a
Committes meeting was called by the President,
when it was decided to hold weekly mestings at
the above address at 7 pom. Various rulea were
drawn up and decided upon by the Committes.

All intending members should communicate with
the Hon, Secretary, Mr. H, Alec. 8. Cothard, who
is at present residing at Richmond House, Marine
Parade, Dover.

Newark-on-Trent Wireless Society.

The firat meeting of the above Society was held
in the Y.M.CA., a number of amateurs at-
tending. Eleven gentlemen who were present
exprassed a desire to become members of the Club,
and letters to the rame effect from several other
gentlemen were read.

All information can be obtained from the Acting
Secretary, Mr. GG. T. Sindall, 44, Hatton Gardens,
Newark-on-Trent,

Glevum Radilo and Scientific Soclety.

A number of tlemen met at the Royal Hotel,
Gloucester, on Thumday, October 14th, with the
object of forming & Wireleas Socioty.

At this well attendad mesting it was decided to
name the Society " The Glevum Radio sand Scientific
Society,” and the following officers were elected
for the season :—President, The Mayvor of
Gloueester, Councillor J, 0. Roberts; Chairman,
. Courtenay Price, Eaq. ; Hon. Treasurer, C. H.
Box Esq.; Hon. S&nmtary,J Mayall, Faq.; Assintant
Hon. ﬂnL'mtnr_v, A, 3. Adams,

. An intoresting programme for e winter was
arranged, and forty members were electad,

The Hon. Socretary, Mr. J. Mayall, ** Burfield,”
8. Paul's Road, Glouceater, would be pleased
to hear from intending members and those inter-
ested in radio work.

Co-operation Wanted.

It is proposed to form et Southampton an
amateur wireless club, and thoss who may be
interested are requested to communicate with
Mr. E. H. Cole, Woolston Lawn, Woolston, near
Southampton.

Co-operation in Sunderland.

Mr. H. Burnley, of B, Briery Vale, Ashbrook,
Bunderland, is anxious to form in or about his
district an amateur wireless elub. Those of our
readers whosa interest in wireless is centred in or
about this county would do well to communicate
with Mr. H. Burnlay.

Wireleas Club at Redhill.

Mr. G. R. Wigy, of Rockshaw, Meratham, Surrey,
iz anxioud to form an amateur wireless club in the
diatrict of Redhill. With this purposs in view, he
will be pleassd to hear from anyone interested
who ia willing to co-oparate,

Co-operation wanted at York,

It is p to form & wireleas elub in tho
district of York, and interssted amateuars in that
neighbourhood would do well to communicate
with Mr. H. B. C. Chadwick, st the Y. M.C.A,,
Cliford Street, York, who ia at present in charge
of the movement.

Crystal Palace and District Radlo Society.

Thea above Club is now opan to recei plica.
tiona for membership forms, to Lo nhl-l.macr fromm
the Hon. Secretary, Mr. W. E. Harpor, 25, Becken-
ham Road, Penge, 8.E.20.

This Club, sithough one of the youngeat, is,
perha the most fortunate, ingamuch that in
addition to & Grst-class club-room, o fully equipped
workshop ia at the dizposal of members.

A good programme has besn arranged for the
roming winter, due to the efforts of a live committes,
who are sparing no effort to make this Club a
SUCCess,
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The DESIGN & CONSTRUCTION of ar
EFFICIENT DETECTOR AMPLIFIER

By Cyrir T. ATkinsow,

5 it is undoubtedly the ambition of
every up-to-date expenmenter to
have his wireless receiving ap-
paratus equipped with a valve-
amplifier, it s felt that the
following article dealing with the construction
of a 3-valve set will be of interest. It must
not, however, be considered that it in any
way represents the last word in such things,
but with due consideration of the conditions
pr-:-.failing at the average amateur station it
is certainly well fitted for use therein.
Taking the design in detail it will be seen
that the first two valves are used purely as
amplifiers, the third valve rectifying on the
cumulative leaky grid-condenser principle.
This was found to be the most efficient
combination, as the original oscillations re-
ceived on the average amateur aerial from
all but the most powerful stations are far too
weak to effectively operate any rectifying
device without some strengthenin e |
type valves, supplied by the Edison Swan
Electric Company, were used, the writer
being familiar with their characteristic curves,
and the parts were designed for use with these
particular tubes. We will now take the
actual construction in detail, beginning with
the case. This can be made from any well-
scasoned hardwood, such as mahogany, or
teak. The actual finish depends upon the
skill and fancy of the constructor. The
various sizes are given in Fig. 1, which shows
the method of construction. It will be seen
that by removing the eight screws holding
the front, the entire inside can be removed
en-blsc, thus greatly faciliating wiring up,
etc.. Normally, for thc removal of the valves,
the top portion of the back is opened,
hinges being provided for this pu The
front panel should be carefully marked
with the position of all holes and then
carefully drilled ; the shelf A should also
be prepared for the valve-holders and trans-

formers. As the case is designed of ample
size, there is no reason why the position of
some of the holes should not be slighty
altered if the rheostats should happen to te
of different dimensions to those described
herein, but Ereﬁt reserve should be exercised
with the other parts, as a very slight variation
in the position of certain conductors will
render the set unstable, and cause it to
oscillate when it is not intended to do so.
The rheostats are mounted on porcelain
bases, and should have a maximum resistance of
about 5 chms. The writer made slight alter-
ations to those used him in order that
they might be mounted inside the case, the
adjusting knobs being outside; they may,
however, be mounted outside the front,
exactly as purchased.

Three valve-sockets are next constructed,
the actual socket being turned from }" brass
rod. Four of these socket-pins go to each
holder, and they are mounted on an ebonite
base by their shanks. Connection i3 made by
soldering a wire on to the tlpnf the shank itself.
Details and dimensions are given in Fig, 2.

T'wo condensers next claim our attention.
One of these is used in series with the grid of
valve No, 3, and one across the telephones,
the difference between them being that the
telephone condenser is of a larger capacity.
The leak, which is connected across the
grid condenser can easily be made by flling
a groove in a piece of ebonite with pencil
graphite, suitable connections being made at
the ends. Condenser sizes are clearly given
in Figs. 3and 4. Fig. 3 shows the size of
the ebonite clamping plates, of which two are
required for each condenser, The mica
insulators are also cut to these dimensions,

four being for the gm-i and nine for the
4 shows the size

telephone condenser. Fig.
of the copper-foil plates, three of which are
for the grid and eight for the telephone

condenser.
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EFFICIENT DETECTOR AMPLIFIER

ON FRONT,

THRANGFORMERS
FIED T0 UMDER

SIDE OF SHLCLF.

COMNDENEERS MOUNTED

VALVE HOLOERS MOUNTED
ON SHELF WITH PINg |...,,,,.....__ i
PROJECTING THROUGH.

The two coupling transformers which
transfer th: energy from the plate of one
valve to the subsequent gnd, are wound in
a ratio of 1 to 1, and therefore have a primary
and secondary of equal turns. "The bobbin
consists of a piece of cbonite rod 3} long,

the ends of which are first reduced to

}" diameter for a length of §". "The un-
reduced part should have eight slots
turned in it, each }" deep x 7 wide,

each slot being separated from the next by
adistance of }" Fig. 5. These slots should each

be wound with 500 wurns of No. 40 S.W.G.
wire, and alternate slots connected in series,
Great care should be taken that the coils all
act in the same direction so that each winding
is electrically continuous. Brackets should
be cut from sheet ebonite as in Fig. 6,
and fitted to the reduced ends of the bobbin.
There now remain only a few small items
to consider, and it has not been thought ht
to show detailed drawings of these. They
consist of an ebonite board carrying four
terminals for the attachment of the flament
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Fig. 7.

and plate batteries, two terminals for the tele-
phones, and four ebonite bushes for the tuner
and reaction-coil terminals. A rough drawing
of the internal lay-out, coupled with a diagram
of connections (Fig. 7}, should furnish all
the further detail required. 'The points to
be watched are that none of the metal portions
touch the wood, that the wiring is carried
out with No. 18 SW.G. copper wire,
preferably tinned, and insulated with a pre-
pared tubing now sold for the purpose, that
all wires be as short and as $tr;1lghl: as is con-
sistent with decent separation, and every
joint well soldered.

In conclusion, first connect the tuner to
terminals G and F. If spark signals are
to be received the reaction-coil terminals
should be kept * shorted.” For C.W.,con-

nect reaction-coil to these terminals, removing

THE WIRELESS WORLD

the shorting link. With a plate-batter
of 30 volts and a filament battery of 4
volts, very good signals can be received.
The writer feels sure that any amateur
will be well paid for the time and trouble
nded in the construction of this amplifier
which will enable him to increase his know-
edge of the thermionic-tube.

Fig. 8.

The photograph shows the complete am-
plifier. (Fig. 8). In this particular model
the battery and head-gear connections are
made by means of plugs fitting into corres-
ponding sockets on the frént of the case,

About 200

you sent n }'nurs?

Mr. Philip R. Coursey,

TRANS-ATLANTIC TESTS.

Amateurs have entered their names for the trans-
Atlantic tests mentioned in the September 18th issue.
If not, why not?
c/o The Wireless Press, Ltd., 12-13,
Henrietta Street, W.C. 2, who is in charge of the organisation
of the project on this side of the Atlantic.

Have

cﬂquirit'ﬂ to

Address
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PAGES FOR

Under this heading we publish coMPLETE
specially designed and written for beginners in wireless twork.

BEGINNERS

mstructional articles, forming a sertes

Hardly any mathematics

will be imtroduced, and we hope to present the fundamental facts of wireless in such a

manmner as will prove attractive to a much wider range of .rrt.-drnr: than that fer which

this series is primarily intended,

THERMIONIC VALVES—II.

N the last article it was seen that the
quantity of electrons emitted by a hot
flament depended chiefly upon two
things—the temperature of the filament
and the potential of the plate.  Also, it
will be remembered that corresponding to a
certain temperature of hlament, there i1sa
maximum value of plate-potential, above
which it is unnecessary to go. This value
of potential is known as the Saturation value.

Until this value is reached, it is possible to
control the electron emission by varying the
plate-potential.  There 15, however, another
method, the advantages of which will be seen
as we proceed. [f we insert in the bulb
another electrode, between the filament and
plate, and arrange to vary Its pmenual
between a few volts, negative and positive, ir
will provide an easy means of controlling the
flow of electrons. The controlling electrode
usually takes the form of a piece of wire
gauze or an open coil of wire, and is termed the
grid.

If the grid is pm:twrl_-,r charged, it will,
provided the tube is not in a saturated con-
dition, assist the fow of electrons. (On the
other hand, if the grid is charged with a
negative potential, it will repel the negatively
charged electrons, and prevent their travelling
beyond it to the plate. These electrons will
fll the space between grid and filament, and
further rep-el the electrons emitted, unul
the space 1s completely filled with negatively
charged particles, and the flow to the plate
ceases altogether.

Now, suppose we momentarily alter the
potential of the grid from negative to zero or
positive.  Instantly the stream of electrons
will be released and flow to the plate, estab-

lishing the current again. If the potential is
again altered to its previous negative value,
the current will once more be interrupted.
Further, if we imagine the potential of the
grid to be continually varying, there will be a
continuous variation in the electron-current
through the anode, In fact, the valve can
be considered to act as a very sensitive relay,
where a slight change in the grid-potential
will make a corresponding change in the
electron-current. - Fig. 1 illustrates a usual
type of valve, with the grid in the form of a
concentric spiral of wire round the filament,
and the anode formed of a sheet of metal
bent into a cylinder,

Fig. 1.

If the dimensions of plate and grid are
suitably chosen it is possible to so arrange
matters that a very slight alteration in the
grid-potential will make a correspondingly
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larger change in the anode-current. The
valve will then act in effect, as an ampliffer
or strengthener.

In order to find the best conditions under
which a valve will operate, it is necessary to
have some information regarding the variation
of electron-current with grid and plate
potential,

This information is obtined by observing
the current which flows when the voltage
of the grid is adjusted to a certain value,and
plotting a series of these observations to form
a curve.

For example :—Suppose we have just
bought a valve, and wish to know the best
value of prid-potential in order that its
amplifying power shall be as high as possible.
Valves, when supplied by the makers, are
usually marked with the values of filament
and plate-voltage at which they will work.
Our newly-acquired valve, therefore, will
bear such figures as 4 volts, 50 volts, (i.e.,
4 vols is the maximum safe potential
for the filament, and 50 volts is a suitable
value for the plate potential ).

Fig, 2.

The valve is then connected, as shown in
Fig. 2. The high-tension battery which
supplies the plate should preferably be capa.hlc
of adjustment. Convenient tapping points
in a 30-volt battery would be at 25, 30 and 40
volts.  In the filament-circuit is connected
a 4-volt battery, and a variable resistance, R,
which will control the current through the
Alament.  Also, we must include measuring
instruments—one in the plate-circuit and the
other in the filament-circuit.

Now, with a constant potential on the
plate, we vary the current through the fila-

THE WIRELESS WORLD

ment (and hence its temperature), noting the
change in the anode-current as the tempera-
ture is raised. The same series of observa-
tions can be made with a different value of
plate-potential.  Finally, these results can be
plotted in a curve, which will be of the form
shown in Fig. 3. From this curve it will be
seen that after a certain value of hlament

g s
it

I I

:

Fig. 3.
current is reached, there is a very large increase
in the number of electrons emitted for a
correspondingly small increase of filament
temperature. ‘The final flat shape of the
curve is due to saturation, as mentioned
before.

The next point to be considered is the
effect of the grid upon the electron flow.

In order to observe this, we must connect
the grid to a potentiometer supplied by a
battery, so that the voltage can be varied
from, say, 3 volts negative to 3 volts positive,
This may be effected by connecting the
battery to a reversing switch, so that the
polarity may be easily changed. The essential

a}---a)s-G)-

Fig. 4.
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connections of the circuit are shown in Fig. 4,
while the curve of Fig. 5 shows the variation
of plate-current with grid-volts, for various
filament temperatures.

For negative values of grid-potenti /], the
plate-current is very small, but it increases
as the grid-potential varies from zero to a
small positive value,

Consider the effect of increasing the grid-
voltage to a high positive value. It will
behave as though it were a second plate,
interposed between the true plate and the

£ /1

3 ==

: s

i e

1]

[1 4

W

g i

a 247

-=-- [w]  — o

GRID YOLTS
Pig. B.

hlament. Hence, the electrons will be

diverted from the plate to the grid, and the
plate-current will diminish again. This
point is illustrated by the top curve in Fig. 5.
The plate-current ins to diminish after
the grid-potential has passed a certin value.
The attraction of electrons to the grid will
cause a current to fow between the grid

CRID CURRENT
MILLIAMPS

,--"'"-'--_._

1

e — %] b - -
GRID VOLTS

Fig. 8.

and filament (refer to Fig. 4), which will be
recorded by an ammeter placed in the grid
circuit (shown dotted in Fig. 4).

Thus, we can plot a third curve, connecting
grid-current and grid-potential, as in Fig. 6.

These curves are usually termed “ char-
acteristics,” and, of course, vary with the
make of valve and dimensions of the electrodes.
The three curves are known under the names
of plate, filament or grid-characteristics,
according to the values of the variable

quantities that they show. Thus :—

Plate charactenistic Curve connecting
(or simply *'the plate - current and
characteristic ). grid-volts,

Curve showing varia-
tion in grid-current
with grid-volts.

Curve connecting
electron emission
(r.e., plate<current)
with filament tem-
perature,

(Grid characteristic.

Filament character-
Istic.

we have accordingly increased the number of

NOTA BENE

Dwing to the increasing activity amongst amateur wircleas workers,
received for our ** Questions and Answers" columnes has trebled during the past three months and

we are regretiully compelled to hold over & number of replics snch time we go to press.  Headers
may real assured, however, that guestions are dealt with in order of sequence.

the number of gueries

pes devotod to them., In spite of this, however,
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The CONSTRUCTION of AMATEUR
WIRELESS APPARATUS

A FRAME AERIAL RECEIVING SET-II.

FOUR-FOOT square experimental

frame was wound, consisting of

40 trns of No, 20 D.W.5,, the

turns being spaced }” apart, and

with loading inductance and

suitable tuning condensers, gave very good

long-wave C.W. signals, with a 3-valve
amplifier and separate local oscillation-
generator. We will adopt this winding for
our Pl..l

A 5U|tablt frame was described in the
previous issue. This frame should be wound
with 40 turns No. 20 D.W.5, the turns
being spaced }" apart. The amount of wire
required will be 2§ Ibs. The pegs to take
the wmdmg Fig. 1, previous issue—
should project 10}" from  the frame, and
should be notched or grooved every }7, so
that the wire may be bedded at the corners
and the turns be equally spaced. It will be
advisable to strengthen these pegs by means of
two bamboo canes stretched across opposite
diagonals, otherwise, when the turns nearest
the ends of the pegs are being wound, the pegs
will tend to spring in, and the turns which
are already wound will become loose.  See
that the wire is pulled tight and is not allowed
to sag. The two ends of the wire should be
taken to two terminals mounted on the frame,
Nao tappings will be required.

The experimental frame wound as above

was found to have an inductance of 4,500

mhys. and a natural wavelength of 1,000
metres,

To obtain the wavelength range originally
speciied—15,000 metres—a combination of
loading inductance and tuning condensers is
necessary, in addition to the inductance of the
frame itself.

The combination given below—a loading
inductance of 8,500 mhys. and a condenser
value—fixed and variable—of -0055 mfd.
approximately gave an overall wavelength
range of 1,700 to 16,000 metres.

When the frame is made the next thing to
make is the tuning panel, which is shown in
Fig. 4 This is a bhard-wood (teak or
mahogany) panel, upon which the loading
inductance, variable and block condensers are
mounted. It should be cut from hard, drv
wood, §° thick, and should be T§" long, 4°
wide. We wﬂl now describe the pars
mounted on the panel.

The Block Condensers.— There should be
three condensers, 0014 mid., -0028 mifd.
and -0042 mfd. capacity respectively, mounted
in one clamp. This clamp may be made of
hard wood, } thick, and should be 3}" long
and 1" wide. Fig. 5 shows the condensers
mounted in the clamp. .
- To make the condensers, obtain some
mica sheets, -01" thick and 2} !nng, by
1* wide. Some copper foil, - th1-::k,
should also be procured and cut mtu strips

The various combinations and their wavelengths are as follows :—

Frame alone—no loading inductance.

Cap ‘0015 mfd. variable + no block cond. A 1,700 — 4,700 metres
» ‘0015 %% 0014 mfd. block A 4,500—6,500 ,,
»n 0015 , » 0028 ,, »n A 6,200—-7,500

, 0015 "

Frame with loading inductance in series,
Cap -0015 mfd. variable -i-

» ‘0015 ,, o

» 0015 ,, o

w U015 "

+ 0042 ,,

no bleck cond.

A
+ 0014 mfd. block A
L0028 ,, o, A
40042 .

A 7,300—8,700 ,,
2,500 — 8,000 metres
7,800—11,300 ,,
1,000—13,500
000—16,000 .,

L
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-
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less than }° thick. Fita §" wood
plug at each end of the tube, to
give it mechanical strength. The
plugs should be secured to the
former by means of three counter-
sunk wood screws, passing through
the tube into the wood. Before the
former is wound, the brackets
which fasten it to the panel should
be made and fitted. The shape of
these brackets is shown in Fig. b.
They are made from brass strip,
}* thick and §° wide, bent as
shown. These brackets serve the

4" wide and 2§" long. Make up the con-
densers with one sheet of mica between
each copper foil, and place the foils so that
they overlap each other by 14". The foils
and mica should be stuck together by means of
shellac varnish, and when the condensers are
complete should be clamped together, then
thoroughly dried in an oven. For the -0014
mfd. condenser use 2 foils each side. For
0028 mfd. use 4 on one side, 3 on the other,
whilst for the -0042 mfd., 6 foils on one side
and 7 on the other should be used.

The Loading Inductance.—An inductance
of 8500 mhys. is required, and to
obtain this in a compact form, we must

a pile-wound former. Make a stout

Fig. 4.

cardboard tube, 31" outside diameter, and not

¥
——d e p———
L] L]
: :
L .
L]
==

double purpose of holding the former
on to the panel and at the same time
raising it 17, to make room for the block
condenser. When the former is thus finished,
it may be removed from the panel and
wound.

The winding should be a 4-pile layer-
winding of No. 22 D.W.S. The former

i Y v
-—;‘-1'-.‘
s 1
P ’ W
Fig. 6.
should be wound to within }” of each end.

Full descriptions of pile-winding having
been given in recent numbers of the JFireless
Werld, details can, therefore, be obtained
elsewhere. It is sufficient to say that the
winding must be carefully done, and the wire
kept as tight as possible. For this winding,
about 1 Ib. of wire will be necessary. "T'he
start and finish should be secured by means
of a looped tape slipped under some of the
turns and the loop pulled firmly on to the
end it is desired to hold. When fimished the
former should be given a coat of shellac
varnish and dried in a moderately warm
oven,

When these parts have been made, they
should be finally mounted on the tuning
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panel. The -0015 air—condenser was recently
described in these columns, and reference
should be made to back numbers.

A single-pole switch with four contacts
should be mounted on the panel, as shown, to

S =

THE WIRELESS WORLD

connect the block condensers in circuit
The wiring diagram of this panel will be
given in conjunction with the wiring diagram
of the 3-valve amplifier, to be described in
the next issue.

BOOK REVIEWS

PRINCIPLES AND PRACTICE OF
ELECTRICAL TESTING.

By R. G. Arren, B.5c.(Lond. ), A.R.C.5c.1,,
AMILEE.

London : Longmans, Green & Co., pp.
363, with diagrams (18s. net).

In writing this book the author has
endeavoured to present in a single volume the
principles and operations of the fundamental
-EIL‘E'.'ril:ﬁl |almratnr}r tests, the testing of cir-
cuits, and the testing of electrical machinery,
the results of actual work being given in
detail.

The book opens with two chapters ex-
clusively devoted to general principles, follow-
ing on with further chapters describing and
explaining the principles of alternating
currents.

Chapter V1 gives a lucid treatise upon the
measurement of resistance and the testing of
insulation. Classifying resistances as low,
medium, high, and those which contain a
polarisation voltage, this chapter describes
various mcth-:-ds by which measurements of
these resistances may be arrived at, and
although a certain amount of mathematics is
involved, its reading should not be in any
way too difficult for the student to follow.
On page 105 a description and a diagram of
the Crompton Potentiometer shows how the
instrument is arranged for testing any required
voltage within the limits of its range.  Other
descriptions include Stroud and Henderson's
1D.C. method of measuring liquid resistance,
Callender’s Pyrometer, A. Russell's method of
determining dielectrics strength of insulation.
Nearly every chapter of the book concludes
with examples which the student may use o

test whatever knowledge he may have gained
from previous reading. Answers worked

out by slide-rule calculation are given through-
out the book.

LIGHTING CONNECTIONS.

By W. Perrin Mavcock, M.LE.E., and
Gus. C. Luspeerc, M.LE.E.

London : A. P. Lundberg & Sons. Sixth
Edition. Price 104

This little book dealing with a subject
from which many amateurs could gain much
information regarding the wiring of their
apparatus, is both compact and interestinglv
written.  Descriptions of many improved
switches, mostly of the tumbler pattern, are
given, together with a variety of useful
methods of controlling lighting circuits, ;md
though some of the controls have been in
existence for years, they still remain to he
discovered by many electrical people.

JANE'S POCKET AERONAUTICAL
DICTIONARY.

Extracted from ** All the World's Aircraft.”
Edited h].r C. G. Gray.

London : Sampson, Low, Marston & Co.,
Ltd.. Price 15. 64 net

This little book is a dictionary of both
technical and slang terms as applied to modern
aircraft.  Many of the words are illustrated
in drawings of * Pusher™ and * Tractor™
Biplanes, and the parts thus described may be
identified by following the lettering of the
syuares on the drawings or plans.
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QUESTIONS AND ANSWERS

NOTE.—This section of the magazine is placed ot the disposal of all readers who wish fo receive advice and
snformalion on matters pertaining to both the technical and non-technical sides of wireless work. Readers
ahowld comply with the following rules.—(1) Questions should be numbered and wrilten on one side of the
paper only, and should not exceed four in number. (2) Queries showuld be clear and concise. (3) Before sending

in their

questions readers are advised o search recent numbers to see whether the same queries have nol been

dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5} All queries musl
be accom panied by the full name and address of the send:r, which i# for reference, not for publication. Queries
will be answered under the initials and town of the corres pondent, or, if so desired, under a ' nom de plume,"

(6) Readers desirous of knowin
save time by writing direct to ¢t

HA. (Dorking) asks (1) For a diagram of
conneclions of the French L1 type amplifier. He
does nol wunderstand why there are more than four
leads to each transformer. (2) How many fturns
should a loop 4" by 3. solencid winding, have to
reach 20,000 metres with ‘001 mfds, variable con-
denser, wire 22 S W.0. wound. (3) Why
can quile good signals be oblained with one valve
in backwards, in the Marconi lype B8 amplifier.
(4) For a diagram of a Marconi 4-valve helerodyne
#el which he cannat gef lo work,

(1) Bea Fig. 1.

Fig. 1.

(2) This is practically impossible to calculate
accurately, but about 300 would be required.

(3) Itis not easy to say with certainty. Possibly
the capacity coupling between plate and grid may
account for it.

(4) We cannot identify this set without further
information.

H.W.Y. (Shrewsbury) is a comparative beginner
arnd asks (1) If we can outline the apparaius reguired

or a receiver o give the best ible results, rxpense
nol to be more than £20. (2) If in a loose-coupler
i s nol ible [0 make inductances longer and
narrower Hhan usually given, asking also how long
the coils of a coupler would have to be if primary were
3" and secondary 21" diameter, for a wavelengih
of 10,000 mebres. (3) If valves are really necessary.
(4) What size of wire Io wse for a loose-coupler.
(5) What good book will help him in his search
Jor information. (B) If there are any parts of a
central batlery tele phone station which might be useftl
in making a sel.

(1) We are afreid we cannot answer this
adequately in the space at our dieposal. We should
recommend You to start with a comparatively
simple set, as that for instance, described in the

the conditions of service, etc., for wireless operators wil
various firms employlng operators.

eonstructional artiels in the April 17th isswe. You
will find all the parts of this set easy to incorporate
in o more advanced sot, when you know sufficiant
to decide what type of advanced set you prefer.
(2) For the diameters you suggest and usin
No. 28 and No. 30 wire, tively, length wou
have to ba sbout 2°..6", ils would not be very

satisfactory.

(3) For a really good set—yea.

(4) Pri uﬁm.‘rll:l preferably not be thinner
than No. 22, but has, at times, to be made thinner

if a long wavelength range is required. Becondary
can be about No. 30.
(5) Try Bangay's * First Principles ™ and ** Tha
Owncillation Valve.”
(6} Very little, &
Four questions only,
G.D. (Wimbledon Park) asks for a diagram
af a circuil wxing one wvalve, double-slide tuning
coil, varinble condenser, H.T. batieries, filament
accumlalor and tele phones.
See Fig. 2.

v

t possibly the telephones,

ne--{uf

S

=

F.V.G. ‘_Lﬂ-l.lihbl‘.ll'l::‘h} senids some particulars
of his curn and of his friend’ s sets and asks the follomei
questions. (1) fa my friend's aeral Ahigh mau:.z
Jor crystal reception, also e adtise the re-earth,
(2) Feor criticism of fwo receiving circuile.  (3) For
criticiem of aerials.  (4) [f il 12 possible to receive
Chelmaford concerts on both sels, withow! and with
valves. (5) Approrimate resistance necessary for
lament polentiometer,

(1) It should give results, but more height is
desirable. Bury earth plate as suggested, but
make area much more than 2§ square feet.

(2) Fig. 3 is O.K. and Fig. 5 is O.K. except that
the top lead from 0005 condenser should go to
other side of detectors.

(3) Both very fair, Fig. 4 scrial, reception would
be better if removed from the tree, if poasible.

{4) Moat probably without valves, and cortainly
with.

(5) Not leas than 100 ohms. Four quesations,
ploase,
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F.B. (Hornsey) wishes fo make a compast
receiver fo fune from 1560 fo 20,000 wmelres, by wsing
iwo separaie coils with o change-over awitch from
short to long waves. He asks for the following
information. (1) Diagram of a sel, using one or
two V24 valpes. (2) Whal lype of coils are recom.
mended. (3) Full details of windings for all coils.
(4) VFolues of neceasary condensers.

(1) More valvea can be added in any of the
orthodox ways. Fig. 3 givea a single-valve
eircuit.

1

-

4

Fig. 3.

(2) For short-wave use single-layer cylindrical
coils. For long wavea use pile-wound ¢y]?irndn'cuh,
pancake, or & honeycomhb if obtainable,

{3) We rogret that the number of guestions to
be answored does not pearmit us to undertake the
, detailed designs of unusual receivers in these

eolumngs,

{4) Condenser A equals 0005 mfds., condenser B
is ‘0005 mids. C should be not less than 001 mids.

F.J.F. (Polegate) asls (1) What size coil would
be necessary for transmitting about 2 miles. (2) The
capacily of ransmitting condenser and nalure of
transmilling inductance. (3) What sort of receiving
snduciance to use for receining from above transmitter.
(4) If the ery detector described in No. 8 of the
new series could be used for the purpose.

As you do not say anything about your merial,
ote., we can only give approximate anfswers to your
questions. Also we should recommend you to
make your transmitters and roceivers separate

unita, and not inter-connect them as shown,

(1) About 12 watta in the primary might be
rufficient.

{2) Capacity might be about 1 jar. Inductance
should be of auto-coupled t having perhaps
20 turns of No. 10 copper, 8" in diameter, spaced
half.inch apart. A sunitabla number of thess
should be tapped acrosa the sondenser and spark-

p to tune this circuit to the aerial-circuit.

{3) Coil should be double slide, on & former, per-
haps, 8" 4" wound with No. 24 wire,

{4) Yes,

A.AL. (Bradford) sende o skeich of oerial
pyatem a recewwver which appears o give
ﬂﬂIu.quhlﬂfriuliquMﬂWFﬂmﬂﬂtfﬂ
ends jointed, He asks if he would get befter results

THE WIRELESS WORLD

by (1) The removal of the conneclions belween the
tops of the wires. (2) Substiluling o m -WIrE
aerial mazimum length for the twin. (3) If
m restlis can be oblagined by either of these
means, whal explonaiion of the improvement can
be given.

(1) This may give & slight improvemsnit.

(2) We do not think thia would make much
difference.

{3) Disconnecting the ends may stop a certain
amount of local circulation between the wires;
but the bad effect of joining the ends is much less
in the case of & twin than in & multi-wire asrial

RADIO (Exeter) asks (1] What are the capacibics
and ﬂfhwnruh{n}and{blajim
dimensions, (2) If sheel zine on a flat roo
have any effect on cerial. (3) If mﬂ:u#
-ll-lﬂw-lﬂﬂlll l‘m on ﬂﬂ'ﬂd, ard
g dunnbﬂiwuﬂﬂu betber,  (4) I# there a wirelew

club sn Erpster,

(1) (a) About -00027 mida. (2.wire); wawve-
Bngth about B8 metres. (b} About -0002 mfds.
{1 wire) ; wavelength is about 130 metres ; increas.
ing size of wire will increase capacity alightly,
wavelength will remain constant.

{2} The roof will have the same effect on the
sorial as the sarth, i.e., it will incroass ita capacity.
It should not spoil your mesption &t all.

{3) Your armangement ssems satisfactory, and
thers is very little to choose between the two serials,

(4) S0 far as we know there 8 none,. Why not
atart one ¥
F.G.G. (Blllericay) sends askeich of

aerial receiver. Coil A 18 35 ema. long and 13-5 cmas.
diameter, Cotl B i8 156 ema. long and 15 ema. diameter,
coil C 12 156 eme. long and 12§ cma. diameter, ol
being wound with Ne. 30 wire. Condenser 1D Aas
nine fired and nine movable plates, sach 15 % 10 x 1720
crna, apaced § em. apart, and asks (1) For criticiem.
{2) Whether connections are correct. (3) Approxi-
male wavelength to which sel will work,. Frame

20 turns apaced §" on a square former of 3 ft. mide.

il) and {2) The receiver is almost useless as
it stands ; an open serial circuit with frame asrial
givea practically no resulte,.  We should recommend
rearranging a8 in Fig. 4, not using coil A at all
Note alteration of potentiometer connections
which were wrong., The spacing on frame would be
better 3/16" than §".

(3) Maximum wavelength with this arrangement
would be about 5,000 ma., which is guite enough
for this set. Better results would be obtained by
re-winding all the formers with thicker wire, say
No. 24, and then using all three for loading.
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QUESTIONS AND ANSWERS

SPARKOLOGIST (Sussex) asks (1) What
would be the cosl of making o receiving sel inlended
fo pick up wmignals from Chelmaford, Eiffel Tower,
efc. (2) Are there any books or back numbers of the
“ Wireleas World™ giving directions on making
such a eel. (3) Whai voliage would be required, and
could il be oblained from primary cells. (4) What
alterations would have o be made for wireless lele.
phony, and would they be expensive.

(1) Tt is difficult to say, a8 it so much depends
on the type of set and the ingenuity of the maker.
Say, a few pounds.

2y You will find two suitable seta descnbad in
the Wireless World for Docember and April 17th
last. The December issue gives & set more slemen-
tary and cheaper to make: the other, of course,
givea batter resulta.

{3) If & crystal set is used. only about 4 volta
of emall dry ocells will be needed. If & valve sot ia
mwsed, about 24 volts (or more, depending on the
type of valve) of dry cells, and a f-volt accumulator
of capacity at least 10 ampere hours, will be

wired.
“?lj No alterations are necessary for the reception
of talephony.

J.T.D. (Wallsend) has a fwo-circuit cryatal
receiver, widh a 3,500-mefres loose-coupler, which will
orly give signols from Cullercoats about six miles
away. Aerial is double, I8° long and 12° high. He
asks (1) ffmfuhkdythlhufﬁlmg earth currents
and not aerial signals.  (2) seven-sirand wrire
would give hetter results than nnpis wire &' in
diﬂm&rfm the gerial, [3) How lo connect a Mark 3
shortapape tuner for a wapclength of, say, 4,000 ma.

(1} We do not think so: the smallness of your
asrial will almost explain the poomesa of your
results. Perhapa the crystal is rather poor.

(2) Very little, if any.

(3) Sea other recently. You should add
considerable amount of inductanca, both to your
AT.I. and tuned-circuit induetance. It will not
be much good to re-wind the old formers, aa they
will not hold enough wire. For any specifiad
you will need at least twice aa big a coil for
aerial as would be needed for a full-size P.M.O.
aerial 1 to ba safe, you should make it three timea,
For suitable coils, see recent replies.

R.E.H.B. (Iford) has a Mark 3 shorl-wave
receiver, and wishes fo converl i in onder lo receive
up to 5,000 ms, He aske how to do this uwithoul
conperting the coile of the funer. He also proposes
to wee a dowble-slide inductance for the purpose,

This matter has been dealt with in several replies
recently, which say 5,0{d) metrea ia too long for
efficient work on a set adapted in this way. For
3,000 metres, soe reply to F.W.S, (Coventry). If
you wish to avoid altering coils in reseiver you will
have to make an entirely new loose-coupler and
connect the new coila to the terminals to which
original coils were connected. For suitable dimen-
siona of loose.coupler, ses many recent repliea.

L.J.N.K. ({Towyn) asks (1] If a crrenid, skeiched,
iz suitable for C.W. and apark Feception. (2) What
i4 the beat gize for the reacltance eoil «f his acrial
inductance is made a8 described by A, D Kenl, in

the December, 1919, number, and wound wilh wire
mimilar to an enclosed mm;ﬂa (3) What alterationas,
if any, will be needed to receive telephony. (4) Which
L the more efficient (a) o single. tmru aerial
3“&:: 10’ down-lead, or (b) a fwin-wire, 3" apart
and 80" long, with a 20° dnm-lsud‘

(1) Yea.

{2) This will depend on the wvalve, ste.
about 4" x 4" of same size wire as A.T.I.

(3) None.

(4) If the 20" down-lead means double the
height for the serial, the twin-aerial will probably
ba tha better ; but if the asrials are both the same
height, single wire will be more efficient.

R.H. est Hartlepool) sends skefch and
descri plion r:!'.,( a heo-girgwid crystal receiver, AT.L.,

]n "n ‘ITG » i". thr Pr."mzl T.ri H E‘Hp
Ne. Eﬁ.:lﬁermndw 0" x 44", af No. 32, Aerial
bwin-wire 257 lc:i, nof i down-lead, height
about 30°, He 2 (1) For eriticism of set. (2) If
ke will get FL, POZ and GCC. (3) If e can dizpense
with an gerial condenser A,

(1) General arran t of set is quite good, but
the asrial is undeairably small.

(2) Am you do not give enough dimensions for
us to calculate caparitios of condensers, we cannot
say. Without A.T.C. you should get about 1,800
metres, and therefors if condensers are of reasonably
suitable values, you will probably hear FL.

(3) Using it a8 you have done, ie., in parallel
with A.T.]l.. the condenser increasss wavelength of
serial circuita, and is therefore desirable with such
an serial as yours,

F.W.8. (Coventry) asks (1) How fo convert o
Mark 3 short-wave tuner for longer wavelength, and
wishes to wse No. 36 wire for the windings, {f poasible.
(2) What would be the practicable wa poasible
o atain wnder the above condifvons. (3) What
increase in wavelength to possible with extra induct-
ance in agerigl circudl, He has a P.M.G. aenal,

{1} We do not advise using such thin wire as
Mo, 38 for an aerial eircuit. You might re.-wind
tuned-circuit coil with No. 32 and A.T.I. with
No. 26.

(2) With a suitable outside loading-coil in outside
circuit, this arrangement should give you about
3,004 roetres.

(3) With loading-coil alone you will get very
little increassd wavelength, but with re-arrangement
of windings as given abowve, and & coil about
8 x 8 of 24 wire you will reach 3,000 metres

P.R.P. (Derby) wishes fo buy a #&l o receive over
distancea of about 1,000 miles, and (o gel all stalions
which send messages of general inferesl. The lolal
cosl 2 nol fo be more than £25. He asks (1) For
our advice. (2) If a receiving sel, as wsually adver-
tised, includes everything, such as aerial, elc.

(1) We should recommend you to get lists from
the various sdvertisers in uurgngu ; at the same
time, if you like, asking them what they recommend.
You should be able to get guite a good set for the
money. We cannot sugpgest any particular set or
maker {or obvious reasons. You should preferably
got & valve.set with about 2 or 3 walves, with a
wave-range of about 5,000 metres.

(2) A receiving set does not, as a rule, include
asrial, batteries, valves, or lclla-pi'mnnl unless it i

Try
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spocifically stated to the contrary. Our advertisers
will quote you for all these items, and doubtless
tall you exactly what trlpau will be beat for the set
you lﬁl to buy. any partioular cass we
pleased to sdvise you.

J.J. (Higham's Park) encloses askelch and
particulars of a frome aerial receiring circusd, and
askx (1) For criiciem of, or any suggesied mprove-
ments o the sel, (2} Size of coils and number of furns
of wire for pﬂmh pe tuner for 400 to 8,000 meires

n possible No. 40 S.8.C. wire.
{3) Size nf m-d ml-d! number aof turns for reaclance
coud a-_,-' Iurur, the same gauge wire, (4) deuh
rams uarmh and whather there
in nﬂmn-mg a licence for the
l'I'l'Eﬂ-'l-i‘

{1} Your sketch shows no condenser in your
frame sarial eirouit. This should be ided, or,
botter still, your frame aerial should itsslf be
included in the tuned-cireuit. There is little, if
anything, to be gained by providing s separate
tuned-circuit for the frame aerial. Grd-condenser
is too large : use about MM mids. You should
not use wires &8 thin as No. 40, as results with such
wire would be very poor. Bet is otherwiss O.K,

(2) ﬂup;pnung that wou wuse & mngls t-unﬂ:'l-
circuit, conaisting of frame serial, coil and -00048
condenser, your ¢oil ahould have about 500 turns
of No. 28, the mean diameter of pancake being
about 12 ¢ma.

(3) R-uneﬁun coil might have 300 turns of, say,
No. 32 wire, on a pancake of aimilar diameter.

(4) We do not think there would be any difficulty
in obtaining a licence.

ANONYMOUS (Newark) aske (1) Who are
telephony stations 2BQ) and 2BN. (2) For a diagram
Jor o mingle-valve receiver, as his one 18 nof
very efficient. He sends skeich (Fig. 6) and infor-
mafion as fo components. (3) For values for a grid-
leak.

Fig. 6

{l) We have no information regarding these
stations, but presume them to bo amateur wireless

talephony stations.
{2) Circuit shown is of quite good type for
al work, but needs certain alterstions: (a)
connect filament battery to lower end of tuned
circuit ; (b)) tuned circuit inductance would be
much better of 128" of No. 24; even 127 x 4"
of No. 24 would be better than your present one.
Reaction coil would be better of No. 30 than No. 40.
Also (c) put reaction coil on other side of telephones

THE WIRELESS WORLD.

and H.T. battery ; (d) for this type of set a blocking
condenser acroes telephones is desirable.

{3) A grid-leak is not wanted for this type of
sat. When usad it should be about 2 megs.

J.L.W. (Norbury) wishes lo make a sef to receive
the longest range possible bul aleo wishes o get
800 meire slations. He asks (1) What smize formers
he wonld require for the AT.L. tuned-circust and
reactance cotls and gauge of wire for each codl.  [2)
Will kelephonies of 2,000 ohms resislance each receiver
b O K. (3) If a single-wire aerial would be suilable.

(1) The circuit is of satisf t id-
condenser should be about -mmgidu.rpai'nﬁn
not need two coils in asrial circuit ; one is sufficient
if a tuning-condenser is in parallel with it. A
vanometer arrangemoent is not satisfactory over s
| range of wavelengthe. A.T.C. might be -001

mif A.T.I. might be 8" x 7" wound with No. 24
and with pings down o quite & few tums
Reaction might ba 5 x4" of No. 28, but
this depends somewhat on type of valve used.

(2) Yes.

(3) Yea.

W.H. (Bolton) asks the following questions
regarding the tele set described by @. (. Blake
ml.ﬁ.u.f 24th isrue. (1) Referring to the tuning

(3) H".ﬁm’.ummnlbg -l'.hu: hank method of winds
(4) Where 18 he o gei a book for amaleurs on
conafruction of wircless airehips, boats, submarines,
ric,

(1) Take wire about 66" long, take tappings at

E-th lErh 18th fest, and on, until you come to
then Igut 10 tappings in the last 8" in the
“mn way. Surely thia is fairly evident from the

description in the article referred to.

{2) Yea.

3 Ita ra to ba bundle winding as you -

) TJ"-iI:F‘Ii!uﬂ ru.rnl.}r efficient, and . :nuldmgn

tter advieed to wind the coil in single-layer on &
eylindrical former, using same number of turna with
a diameter of say 3},

(4) Regret we do not know of one,

H.C.E. (Clapham Common) asts (1) For
criticiem of a receiving sel.  (2) Jf he should be able
to receive FL on spark, and if so, where on the
inductance. (3) Whether the reason for not earthing
fo a gos-pipe is merely a preu:ﬂ.lm against riel of
poasible aparks during l'runmmm. ar he has a
gos-pipe near by, bt water- pi pe iz 48" away. (4}
W hat 8 the cost of a recetving permil,

(1) The set ia fairly efficient only, both on account-
of ess of serial (40° twin about 18" high) and
reaiatance of loading-coil (127 = 5" of No. 30).

(Z) Yea: pruhnhf}r with about thres-quarters of
the loading-coil in circuit.

{3) Chiefly on account of the probable high
resistance to oarth "of the path obtained in this
WAY.

(4) Ten shillings per year.
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QUESTIONS AND ANSWERS

W.R.J. (Nunhead) asks (1) Can the wavelength
of an R.A.F. Mark 3 short.wave tuner be appreciably
lengthened, and if a0, how. (2) How eould a valve
H mmﬁ in the circuil. [s any extra conneclion

Jrom the OCL fo form the reactance ooil,
l‘?lw.iﬂ-lphknﬂhﬁu with a V24 valve. (4)
hal would be the normal range of the above sel

with a valve.

i,:],'! See answers to wvarious other gquestions

gﬂnn this subject.

(2) Connect grid and fGlament acroas the tuned-
circuit condenser. If C.W. reception is required,
introduce & reaction coil in plate-circuit and
saitably coupla with tuned-circuit inductance.

{3) 1t depends somewhat on purposs for which
usad ; for general purposes, 24 volta.

{4) Impoasible to say. It depends too much on
indeterminate factors, such as design of valve
attachment and skill of operator.

READER (Chelsea) has a diflewdly with regard
to hiz aerial system, he sends a plan of a proposed
sysiem and asks of telegraph wires have effect on
aerial when same are al right with one another,

As wires are at right an to line of asrial,
inductive affsots will probably not be very bad,
but make the distance more than 12° if at u.l]

ible, e.g.. move pole to side of house abowve
tank. The few feet of wire gained by taking it
farther in are probably worse than useless. Tele-
graph wirea WIFI someawhat weaken mgnu.'h COming
from direction of houss by their screening affect.
Ditherwise suggested syetem is O.K.

B.GH. (Wembley HIIN) asks for (1) The
Jundamenial circuils of the C.W. trench set Mark 2,

(Z) The fundomental circuits of the mir-valve French

amplifier, type L1.
(1) We are not quite certain of the set, but

beliave it in as Fig. 8.

k4

Fig. &
(2) See reply to H.A. (Dorking).
H.5. (Milton) is a beginner al practical work, and
asks (1) If he can use the follmwing apparatus,
in consiruction of a good receiver for 600

to 10,000 metres. Variable condenser, marimum
capacity about -00022 mfds., an snduclance R x G
wound with No. 2f, and a bornile-molybdenite
eryaial. (2) He also wanis Lo know if, in cerlain
circumatances, he should apply for a licence as a Club
or ar an individual.

(1} FPor crystal work we should advise & much
losa ambitious range. Use coil as pri of looss -
coupler. Make secondary 7"« 6" wound with
No. 30. Connect up as Fig. 7. This should make

Fig. 7

& cryatal pet for use up to 3,600 metres, which ia
long enough for & crystal and short aedal. You
can add further coils later if you desire,

{2) He should apply on behalf of Club only. We
Aro BOITY Wo cannot answer quostions by post.

F.C.A. (Westcliff) asks (1) In what place a
variable condenser cowuld be introduced in his zel.
(2) Does the resistance of the telephones have lo suil
other parts of the set. (3) If he would get belter resulls
by making a cerlain alteration lo his aerial. (4) In
what number of the *' Wireleas World "' was the
question concerning the wse of mains for H.T. for
vl ves,

(1) Condenser t be added in asrial circuit
between top of erystal and the serial.

(2) Hewistance of telephones should bs about
equal to resistance of crystal.

(3) Your aerial diagram is not very clear, but
you would probably get better results with the
alteration you suggest,

(4) We do not know which guestion you are
reforring to, as enguiriea on thia point cocur fairly
froquently ; however, sea Constructional Article in
Decernber isaue.

BARKER (Sheffield) Aas two cardboard tubes,
and 2 winding one with No. 268 wire, and asks
(1} With what size wire should he wind the other in
order fo give approrimalely the same wavelength.
(2) Can he subabibute a L.F. amplifier in ploce of
hiz telephones, and if s0, what alterations should he
make to the eristing corcusl. (3) Could he wee his
fwo formers as o loose-coupler by putling one in Hthe
other. (4) How can he receive stalions of a lower
wavelength than obowt 1,800 melres, which w he
lowesl he can gel al present,

(1) This depends entirely on the capacities of
the condensers to be used with the coils, about
which condensera you say nothing. Possibly No. 28
or No. 30 would be all right.

(2) Yea; introduce a step-up L.F. intervalve
tranaformer in place of telephones.

{3) The coils could be used as loose-coupler, i
desired, though would not be convenient to handle,
They should not be placed inside each other, as this
would give much too tight coupling.

(4) You do not give dimensions of parts, but the
obvious answer appears to be—use amaller induet-
ances and condensers.
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W.H.5. (Stafford) encloses a diagram of o valve
flt-ﬁ'l'h"l-:ll" circuil, asks (1) If Re be able
to receive apark and C.W. on this circuit.  (2) If o
u to receive long-distance siotions on a 12

aerigl or frame. (3) What capacily should
ﬁund'ﬂbs and whai rematance felephones should
he use. (4) What kind of valve do we advise him lo
get and from what firm can he oblain il,

(1} Your circuit is incorrect as the grid is con-
nocted to the poaitive end of the H.T. battery. Wa
append a diagram Fig. 8 of the circuit we think you
intended to use. An additional variable condenser
D ia advisable. You should receive spark and C.W.
with thia apparatus, Your telephone transformer
ahould hmm the high- rmntnn-m eoil in the plate-
eircuit.

?

Fig. 8

{2) Yes, with & sufficiently powerful amplifier.

{3) All condensera "0003 maximum. The leak C
should be about 3 megohms. Low.resistance
tolephonea, say, 60 ohma. are suitable.

(4) If you wish to use 4.volt lighting batteries,
a8 spetified in your sketch, we would advise an
R type valve. See advertisement columna of the
Wi World for firms dealing in wireleas talegraph
AppAratus.

J.B. (Manchester) sends a skeich of a proposed
pile-wound coupler to be wsed with a Mark 3 short-
wave tuner and valve, for receplion up o B, (MM meires;
the variaion of coupling being obtoinsd by rolaling
one coil aboul a suilable aris. One coil i to be used
in tuned-circuil and the other for reaction. He oaks
(1) 1f this grrangemend will be efficiend, (2] Dimen-
sions of suilable windings. (3) If the effect of

ing o condenser in series with an induclance i
to reduce the self. mpu-:uﬁi the codl.

{1) You do not aa you propose to adapt
the Mark 3 tuner, and therefore we can only answer
Lu approximately. This type of wuplar should

quite efficient.

(2) Tuned ecirouit might be three.
wuund wilh No. 28. t.mn coul
threa-pile 4" x 3" of the same wire,

(3) No; this would reduce the total capacity of
the circuit, but not the self-capacity of the coil
itaelf.

SPAGHETTI (New Orleans) asks (1) Capacily
ond natural of a tuin T ahip's aerial,
horizonial span 230°, Reight above ship 60°, height
ahove sea BS', doun-lead 75 long al 45 degrees lo
Mupnul. (2) If we can identify a circudl, skelch
of which ia uﬂl. (3) If we can give data of apparaius

ﬂ" » _'_u
'b-a about
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required for the above circuit for a two-range receivert
ranges being 500 to 2,500 me. and 12,0040 to
20,000 ma.

{1) Capacity will be about 001 mfds. and natural
wavelength about 250 metres.

(2) We have not previously met this particular
circuit, but thmduuunt.u.p myﬂun?nhnmmll
about it, except the division of the A.T.L into two
halves in el, which seema distinetly undeairable.
Firat valve is arranged for detector, and second
for L.F. amplification.

{3) We suggeat the following : A.T.C. -005 mfds.,
A.T.I. max. 30,000 mhys., grid-condenser -00005
mida., tuned-cireuit inductance 4,000 mhys. and
150,000 mhyn., grid-loak 3 hmas, phone
tranaformer and L.F. intervalve transformers,
usual dimensiona.

D.W.B. (Hammersmith) asks (1) For criliciem
of a tuner of his oun design and making. (2) Using
an inverted L twin.wire aerial 40 and aboud
35" high, to what wavelength could he tune the follow-
ing—primary 117 x5 of No. 24 enamelled wire,
secondaries B x 4" and 2' = 4", each wound with No.
30 8.8.C. (3) Will a Marconi V24 valve be suifable,
(4) What alteralions are necessary to make thia
cireuil receive W,

(1) The sat is of guite E:m:n:l type. You do not
state capacity of tuned-circuit condenser, but if
this is about -00056 mfds., as it should be, you have
more than enough inductance in tunod-circuit for
yvour A.T.I.

(2) With a short ssrial such as yours, aerial
circuit will tune to about 1,800 mas and tuned-
circuit to 2,000 and 4,500 ma. respectively, for the
two coils. You should therefore increase A.T.I.
to about five times od inductance.

(3) V24 will be quite satisfactory.

H:l Introduce & reaction coil, =ay 47 x3”

No. 28, in plate-circuit between H.T. bat
ami plate of \'-u.ﬂl'u, and couple this with the tun
circuit coils.

SHARE MARKET REPORT.

There has been very little business in Marooni
Shares during the last fortnight. The prices as we
go to press (November 5th) are :—

Marconi Ordinary .. .. .. 3
= Preference .. . . 2Zf
" Inter. Marine .. .. 1§
= Canadian .. .. .. 8-




vOL. VIII. No. 18, NEW SERIES] NOVEMBER 27th, 1920. [FORTNIGHTLY

CONTENTS

WIRELESS TELEGRAPHY UNDER THE SEA.

AN EARLY WIRELESS TELEPHONE PACK SET.

A * SEMI-FIXED ' CONDENSER.

D

PRICE «« NET

1921 DIARIE

UNIVERSITY OF MICHIGAN

Wireless Amateu
& OPERATOF

{Sec page 235 fur delails,)




WESTON

STUDENT'S
GALVANOMETER

Model 375 Galvanometer
is amoving coil instrument
with a uniformly divided
scale 2°35 inches long.

Its resistance is approxi-
mately 29 ohms and the
current required for a
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THE SUBMARINE’S WIRELESS

By Puiuie R. Coursey, B.5c., A.M.LE.E.

NTIL quite recently the sub-

marine vessel if fitted with

a radio installation at all has

only been able to communicate

with the shore or with other

vessels when upon the surface. Before

submergence the aerial system required to

be dismantled or at least lowered from its

usual position, Fig. 1. In addition to these

arrangements, others are now possible which
greatly augment the utility of these vessels.

In an earlier article dealing with Hertz’s

early experiments with electric waves®

reference was made to some of the * optical ™

experiments that may be performed with

them which emphaslse the similar nature

* 4 The Discovery of },Iaetmmngnal:c Wawves.""
Wirtleas World, 8, pp. 73-756, May 1st, 1920,

ot light and the longer hertzian waves,
Using apparatus of the type there described
or of any similar form, it is quite easy to show
the opacity of all electrically conducting
materials to the passage of the waves. The
interposition of a sheet of metal between the
transmitter and receiver serves to screen the
latter almost completely from the effects of
the emitted radiation, The reason for this
effect is most simply seen by considering the
electrical forces impressed upon the metal by
the waves impinging upon it. The wave
consists both of electrostatic and magnetic
fields acting at right angles to one another,
The action of both of these on a conducting
body assists in the establishment in it of
electrical potential differences and currents.
By one of the most universally true of electri-
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cal laws, the direction of flow of these currents
is such that the magnetic (and electric)
fields set up by them act in oppesition to the
fields causing their establishment. These
currents absorb the energy from the wave,
with the result that to all intents and purposes
the wave is stopped by the metal and pre-
vented from travelling further in its original
direction. The currents in the surface layers
of the metal, however, set up magnetic and
electric fields which give rise to waves which.
are propaged off in a direction perpendicular
to the syrface of the metal sheet, It is this
secondary radiation that may be said to con-
stitute the réflected wave sent back by the
sheet,

As a resule of these and similar experiments
it has customarily been assumed that all
conducting objects are completely opaque to
electromagnetic waves. A consideration of
the more accurate mathematical theory of
wave propagation, however, shows that the
whole of the energy of th: incident waves
is not absorbed by the surface layers of the
metal, but that the absorption is gradual
and ‘follows an exponential law—that is to
say a5 an approximate generalisation, the

THE WIRELESS WORLD

The higher the frequency of the oscilla-
tions—i.e. the shorter the wavelength—
the less does the effect penetrate into the
conductor. Hence, long wavelength signals
penetrate to a greater extent so that the
waves used in ordinary commercial wireless
signalling will penetrate to a much greater
dl:pth into conducting materials than will the

short waves set up by a Hertz oscillator.

water being an electrical conductor will
not allow the penetration into it to any great
extent of the waves falling upon its surface,
The development of the extremely sensitive
receiving and amplifying apparatus using
electronic tubes has rendered possible the
detection and reception of wave energies
very much more minute than could pre-
viously be effected. This development has
not only rendered possible the successful
transmission of radio signals over . greater
distances with a less expenditure of power
at the transmitter, but has also enabled the
submarine which when submerged has always
in the past been completely cut off from the
outside world, to receive messages and
instructions from ships and from other high-
power wireless stations,

Fig. 2.

quantity of wave energy that exists at
various depths in the metal or conductor
decreases as the thickness of the metal
is increased. The better the electrical con-
ductivity of the metal the more rapidly
does the effect disappear, and conversely
with poorly conducting materials the wave
penetrates to greater depths,

Arrangement of fized-frame Aerials on Submarine.
(The frames condaining the windings are mounted on each side of the conning tower. The position of one
of them i indicated by the Mack square in this skeich.)

The arrangement adopted depends upon
the properties of the loop aerial, as this
proves much better suited to the problem
than the conventional pattern of ship aerial,
In some cases well insulated and suitably
protected loop aerials have been mounted
outside the hull of the vessel and connected
(through watertight glands) to the ordinary
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radio instruments inside, while in others—
particularly in the American vessels—only a
single turn loop has been employed stretched
out for the whole length of the hull.

of the upper (wire) side m" the loop by
two leading-in wires brought down and
into the conning tower. This second type
of aerial has been used not only for the

Fig. 3.

The general arrangement of the former
of these two types may be seen from Fig. 2,
which depicts the arrangement of installation
on a French submarine, The loop aerial is
tuned to the wavelength to be received,
by means of a variable condenser of appro-
priate value inserted between its ends. The
condenser is joined to the terminals of an
ordinary pattern of receiving amplifier and
detector. A multistage  high-frequency
amplifier is practically essential for this
purpose. This type o aquipm:nt is usually
employed exclusively for reception.

The most important features of the
American type of fitting are shown in Fig. 3.
In this case the aerial consists of two wires
which are led out from the radio apparatus
and supported horizontally above the hull,
one running forward and the other aft. At
their extremities these wires are led down
to the hull and connected to it, so that the
return half of the loop is formed by the
metallic shell of the submarine, Both wires
should be most carefully insulated for their
entire | from the leading-in glands
and insulators to the points of connection to
the hull, in order to preserve the proper
loop character of the aerial. This type
also is tuned and joined up to the radio
apparatus in the same manner as the smaller
multi-turn loop arrangement, the connections
in this case being made from the centre

Arrangement of single-turn loop Aerial on a Submarine.
(The insulated wire is connecied to the hull at both ends.)

reception of wireless messages, but also for
transmission between the submarines. The
range. obtainable (about 10 miles when
only just submerged), although short is at
least a step in the right direction to increase
the safety of their craft. Since the energy
penetration of the waves falls off with in-
creasing depth, it is not practicable to carry
on communication at great depths. The
strength of the received signals also falls
off rapidly as the ship is submerged

Asani rlustrntiun of this drop in transmitting
range with increased depth of submergence,
the following figures may be quoted :

— L.h-rhl
urTenl

Submarine running full speed

on surface in heavy sea .. 50 miles 12 ampa.

Submarine sub , with

top of loop near & m and

running at full speed 12 milea 6 ampa.

Submarine submerged mtl':
top of loop nine feet below
surface d miles 6 ampa.

By means uf r:latlc.'-ns established between
the received signal strength and the depth
of submersion, a -l:ﬂ-mpﬂnsun can be worked
out between the transmission of radio
signals entirely over sea and the trans-
mission of the same signals to a submarine
vessel at various depths, and in this way it
is possible to ascertain at what depth signals
can be received at various distanca from a
given transmitting station by using the ordinary
type of wave transmission formula,
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AN EARLY WIRELESS TELEPHONE
PACK SET

By H. B. Dexr.

HE description of a portable

wireless telephone set which

appeared in The Wireless World

of August 2lst, brings back

to the author’s memory par-
ticulars of a small set of a similar nature
which was devised and used by some
technical officers of the Royal Air Force, as
far back as the autumn of 1918.

The set consisted of a tuner, used by the
Royal Air Force at that time, and was nljade
up of two distinct parts, joined by a flexible
lead.

The oscillatory circuits, detector, and
amplifying valves were located in one box,
whilst another contained the necessary

adjustments for wavelength and strength of
signals.

A slight alteration to the first

arrangement was made by converting it
from a tuned receiver to a plain-aerial receiv-
ing circuit, and across the aerial and earth
terminals was placed a loop of wire In senes
with the inductance and tuning condenser.

After various designs of loops had been
tried, and after the disposition of the apparatus
was understood, the arrangement shown 1n
Fig. 1 was adopted. As can be seen from the
photograph, the apparatus was carried in the
manner of an infantryman’s pack, and, from
the author’s experience, was found to be just
as uncomfortable, although the total weight
did not exceed 45 lbs,

o Referring to Fig, 1, the top box contained
- % the oscillatory circuits and valves ; below
. . y
* " this, and to the left, was an 80-volt H.T.
Fig. 1. battery ; to the right of this was the G-volt
606
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NOTES AND NEWS

accumulator, used for lighting the valve
filaments. Fixed on the same base to which
these instruments were attached was the
receiving loop, raised about 18" above the
wearer's head and consisting of four turns of
bare wire in the shape shown.

The control and tuning device was
strapped to the front of the wearer's belt—
(see Fig. 2}—and contained all the necessary
adjustments, including that for switching the

valve current on or off.

Very satisfactory speech was received, both
from machines in the air and from ground
stations, whose transmitting apparatus was
that used in aircraft during 1918 for wireless
telephonic communication between machines
in flight, the power radiated being very small.

The author also received very good speech
while bicycling along a country lane, but in
this case it was found necessary to wear a
flying helmet to cut out external noises

caused by the wind.

NOTES AND NEWS

Duddell Memorial.——A wish having been ex-
pressed that there should be & memorial erscted to
the late Mr. W, Duddell, C.B.E., F.R.8., by whose
death in November, 1917, physical acience suffered a
sovere hlow, the Council of the Physical Bociety
has invited the Councils of the itution of
Electrical Engineers and of the Ront Society
to join in forming & committes for the
Mr. Duddell for many years devoted him

. the study of alternating currents, latterly turing
his attention to wireless telegraphy, and by his
thermo-galvanometer was able to increass the
currenia received in the antenna ecircuit under
various conditions.

The members of the Memonal Committes
include Sir Wm. Bragge, President of the Physical
Bociety, Sir Horace Darwin, Sir B. T. Glazebrook,
Dr. R. Knox, Prof. T. Mather, Mr. Roger T. 8mith,
and Mr. R. 8. Whipple who is Hon. Secretary to
the Committes. Subscriptions or other communica-
tions should bo forwarded to Mr. Whipple at 135,
Creighton Avenue, Muswell Hill, N. 10.

Mr. E. H. Shaughnessy, O.B.E., M.I.LR.E.,
of the Wireleas Soction, G.P.0., has been made a
Yice-President of the Wireless Society of London.

Eiffel Tower Weather Reports.—The following
extract from Flighi of November 4th, is & worthy
appreciation of what wireless has dome for the
progress of aviation :—

* Meteorology, plus wireless, is 8o essentially

a part of the art of flying, that November lat,

1920, will atand out as a red letter day for

aviation, Er reason of meteorological wireless

messages being on that date issued in from
the Eiffel Tnl':gar, for the firat time ﬂr:f:aﬁugﬂal

nd, 1814. The exact hour was 11.30 & m,

S0 many serial mileatones have been passed

since that date with which meteo wireless

is & necessary appendage, that it is difficult to
over-catimate the value to aviation of this returmn
to the normal. The wireless m dealt
with observations from 14 stations as widely
apart s Valoncia, Stornoway, Copenhagen and

Mm'm‘ll

Another Secret Wireless Statlon.—The
pteamer Elen, which was the German ateamship

Rajah Kootis, may have played & more important
rﬁlﬂ the war thufl mura'la?that of housing & number
of interned German soldiers in & Peruvian port.
An examination of this steamer at an American
rt resulted in the discovery of & wireless sot
idden in a water cooler in & state room of the
glaamer,

Wireless Telephony for U.5. Seaplanes.—
It is reported that the U.5. Navy is now making
use of wireless telephone sets for seaplanes, with
which & transmitting radius of over 150 miles has
been obtained. The transmitter radiates on two
wavelengths, 1,600 and 600 metrea respectively ;
for the former & t.r:l.i]:'rng wire ar;‘t-annl. of 0-0004 mid.
in employed, and for the latter an emergenc
asrial Ef {{aﬂiﬂﬂﬂ mfd. The transmitter 18 II.:I.'FP“E}:IT
with two three-slectrode tubes of the plhotron
type. One tube is empliyed as an oscillator for
the production of radio-frequency currents and the
other tube is employed as & modulator and as an
amplifier of the voice-currents that are communi-
cated to it by the microphone.

Two Radlo Cables.—The war usa of alectrie
cablos for piloting ships in and out of unlighted
harbours at mght has been adoptad by the 1.5,
Navy for New York harbour in , and an
installation is now being erec there, The
principle of the radio cable, as it ia called, ia to
employ a cable through which flowa an alternating
current. Bhips intending to usa the cable while
pasging in and out of waterways are provided
with & pair of coila which intercept the electro-
magnetic waves emanating from the cable. By
noting the relative strength of the waves reaching
each coil, it is possible for the ship's navigator to
determineg when he is approaching the cable, on
which aide it is, and with the sound in the telephones
quﬁ: for both coils, when he is riding astride the
cable.

Om October 6th last the U.B. Navy conducted
an interesting public test of a 16.mile radio cable
laid from near the Ambroas Lightahip to Fort
Lafayetta in the Narrows or in the main waterwa
approaching the port of New York, With his
port windows eoverad with heavy canvas Comman-
der Norton of the destroyer Semmes pilotted his
viessel without mishap or a single hesitation.
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The Frenoch Ministry of Marine is now considering
similar inatallations at Calais, Bn-uln%na and Havre.

Complate details of the New York Harbour
installation are to be found on 195 of the
A 28th imsue of the Secieniffic American,

m"h"ﬂ Transmlisslon.—Mr. McDonald,
a former Lisutenant-Commander in the Australian
Navy, has, according to the Eleciric Review, loft
!urréw‘md to submit to the Admiralty the details
of an invention for sending wirelesa code
without danger of interception by the enerny.

New High-Power ireless Statlon.—The
Administration of Posta, Telegraphs and Telephones
of Belgiom announces that contracts may now
be submitted for the building of an inter-continental
wireless station, which it is intended to make
one of the most urful in the World. It is in-
tended that the ian transmitting station shall
be in permanent communiocation throughout the
24 hours with American stations, while a 12-hours’
mrvimmtuhm-mtnnudtathnm;&nummd
an 8.-hours’ service to the Congo ; the latter service
'h-um; neceasarily of shorter duration by reason

the adverse atmospheric conditions which
mvu] in equatorial regions during the greater
plﬂ- af thuﬂzll

Thultnhnnwﬂ.lpruhlhl ba of from 760 to
1,000 k.w. capacity and will sither ba supplied by
& special power station or from ome or two dis-
H‘Ibﬂhngluhﬂnndmad in existence. The antenna

B ht steel pylons, each 250
matres hpmhb?ﬁ appmtpu. will receive
on widely varying wawvel and » service
in both directions will be maintained at the
BAIME Tirms,

Transatlantic Radlo Tests for Amateurs.—
With to these testa which are now bei

we have been informed of a p
by the Marconi Scientific Inatrument Co.,
to offer mlfumm rim]:: mamﬂu:i:m
CLFIY W Bl 1Kl [ u 1]
An :.:iu'l.mmnanh mmgm pl:.rlieulm will
ba found in the advertisesment of this imsua.

The testa will take place on 200 metrea, and will
commeonce on the evening of February lst, 1821.
The complete p mesa have not yet bean

» but partioulars of them will be sent
later to all who have intimated their willingness
to taks . Intending entrants for the tests
ghould eommunicate with Mr. Philip R. Coursey,
efo The Wircleas Press, Lid., 12-13, Henrietta
Street, London, W.C.2, giving full particulars of
the apparatus they propose to use,

University Englneering College has just
published a new prospectus, cancelling all previous
editions, Those of our readers who arm anxious
t.-:r take courses in mathematics, slectricity, wireleas

graphy and allied subjects would do wall to
uml‘ui v read this new edition.

Amateur Call Signs.—The following additions
should be made to the amateur call sign list given
in our issues of October 18th and 30th :—2 DV ;
Mr. H. C. Woodhall, Bramhall, Ches. Spark, 180
metros wavelongth, 10 watta. 2 H P; owned by

THE WIRELESS WORLD

the same gentleman, but situated at Salford,
Spark, C.W. and Telephony. 2 G R; Mr. T.
Forayth, Ashington, Northumberland. Hours of
working, 12.30—1 p.m. and 5.30—7 pm. G.M.T.
2 G 5 ; portable station owned by the same genile.

11mn:l o l;r!ﬂu within four milea radios
n!'.ﬂ.uhin.;tnn. 2 Mr. T. Boutland (Sear.)
Ashington, Northumberland. Hours of worki
12.30—1 p.m. and 5.30—7 p.m. GM.T. 2IH ;
Mr. T. Boutland (Junr.), Ashington, Northumber.
land. Hours of working, 12.30—1 p.m. and 5.30
= puam. G.M.T.

The call-letters of the Halifax Wireless Club
ahould read 2 G U and not 2 G V aa given in our
i"ubii Detober 16th. & T

Wireless Telegraph Stations.— ollowing
stations have been established by the Service de
la Navigation Adrienne :—Toulouse, (A ¥ ; 1,400
metrea wavelength), C.W. Thisa station works
with Bordeaux, Nimes and {both trana-
mission and nn] and Lea rget (meception

\E]. Nioe, [.!., i 1,400 metrea wavelength),
C, This station wnr]u with Nimes and Lyons,
(both transmdission and mptiml'_l L

Flamborough Head D.F. Statlon.—Notice
ia given in Admiralty publicationis to the effect
that the station has been reopened.

Mederlandsche Vereeniging Voor Radio-Tele-
grafie.—The of the N.V.V.R. is designed
to embrace sa many of the bols met with in
Wircleas Telegraphy as is compatible with good
:}:paurnunu Bound the

the badge are the Moree
characters of thelstters N. V. V. R.

soparated four waves ; the
upper and r represent un-
damped, whilst those to -the

left and rAght repressnt dam
multlﬁ g:n tha ﬂ-ﬂﬁ
BODATH the lettera N.V.V.R.
mF-: m;Eunﬂmm and helix,
together with date of the year
in which the Bociety was formed. The N.V.V.R.
are to be congratulated upon their originality
and initiative.

Wireless Recrults Wanted.—Thea mE’{;-ét.

the Middlesex Yeomanry (Duke of Cam

Hussars), which was raised in 1830 by the late
Duke of Cambridge, is to remain a mounted unit,
and it has been salectad to form Bignal Bquadrons
for a Cavalry Divigion. Wireless amatsurs de-
sirous of becoming members of the Wireless Troop

can obtain all particulars appl to the
Adjutant, Cavalry Di &%1
(Middlesex Ymmmq'h Duke of York' -

qul.rtarl, Bloans Sgquare, Chelssa, 8.W.3.

League of Natlons, — For the purpose of trans-
mitting press to this country, a tem station
iz being erected at Geneva. This station will Le
at tha disposal of the League of Nations, the
headquarters of which are at Geneva. For the
first time in Iﬁshm-}r pn!emm will be given to

press, such measa fmﬂﬂﬂnﬁ- with all
ha FIIEF ed la

others. Details
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THE PROCEEDINGS OF THE
WIRELESS SOCIETY OF LONDON

THE MOST EFFICIENT METHODS OF RECEPTION
OF SHORT WAVES, BOTH SPARK AND C.W,

At the conclusion of Mr. Philip R. Coursey’s remarks made at the meeting, held on
F_riday! October 29th, the Chairman then called upon Major Basil Binyon to continue the

discussion.

Major Binyon : Mr. Coursey has covered the
field of short wave reception so admirably that
I do not know that I have very much to add ; but
I am glad he suggested that other speakers should
deal with the guestion of the most suitable tuned
circuita to employ, as this is & most important
matter in short wave working. One of the diffi-
cultiea to be met is the necessity of employing
very small value of inductances in the tuned circuita,
which usually give rise to & low effective potential
being communicated to the grid of the receiving
valve. A circuit which was used in the R.AF.
and which proved both simple and highly sensitive
is illustrated in Fig. 4. The aerial ia connected
directly to the grid of the valve through a vario-
meter, L,, and the usual grid-condenser and leak,
C, R,. To nt charges accumulating on the

id, which in such an arrangement is entirely
insulated, it is necessary to connect a resistance,
R, of about 1,000 ohms between the aerial and the
filament. With an aerial capacity of about 0003
mfd. and & minimum 1.{::“5 of L, = 150 microhenries,
good tuning to wavelangthe of 150 metres can be
uhtain% tuned cireuit comprises the induct-
ance of the variometer, the sell-capacity of the
variometer to earth, the capacity of the valve and
the aerial capacity. It ia interesting to note that
when the EI-PI.Ei‘t.j" of the serial excesds -0003
mfd. the tuning is not affected by any wvaration
in aerial capacity.

H
AR LA Tg

Fig. 4.

For the recoption of C.W., roaction may be
introduced into the circuit by the method known
as anode tuning A wanometar, {or slider
oy gy ot e o, W plleriz
soriea with hones shunted by & condenser and
the usaal H.T. battery. It is not neceasary to
::nu]:lu the inductance, L,, with L,, but by varyin
L, 1t in ible to bring the system just short
the oscillation point for sensitive spark receptiom,
or to make the system oecillate for C.W. heterodyne
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reception. Buch & circuit is simple, sensitive and
sasy to control, and although it does not present
some of the advantages of loosely-coupled circuits,
the tuning is sharp and interference much less than
might ba expected.

An rogarda short wave amplifiers, T was interested
in Mr. Coursey's description of the amplifier shown
in Fig. 2. I do not think it is sssential to employ
the condenser shown for tuning the anode circuits,
unless it is desired to make the amplifier cover a
wide range of wavelengths. I have seen gquite
succeisful short wave amplifiers constructed, by
simply making the inductances and self-capacitiea
of the transformers approximate to the wavelength
it is desired to peceive., I entirely agree with his
remarks on the desirability of eliminating stray
capacities, and short wave amplifiers tested in
experimental form on the bench, will often refuse
to behave in a stable manner when made up in the
form of 8 compact and finished instrument, as a result
of introducing stray capacilies belween leada.

I have lmown an amplifier to give excellent
results when spread out on the bench, only to
prove & complete failure when finally n.uemi:kd,
g the result of bringing the aerial tuning con-
denser within two inc of the first transformer.
Tuner circuits should therefore be t well away
from amplifier circuits, and the assambling of a -
atus nitfr experiment should ba c-l.rruu:f nutP'iII:i.:h
card, in the most smitable manner of arranging
compomnenta.

Valves having small capacity, such as the tubular
pattern, are most suitable for short wave work.

To give o few practical details of a short wave
amplifier, four to five tubular pattern valves may
ba mounted in & row (in clipa), on the Iid of & fair-
sized box, allowing 2 or 3 inches between each valve.
Mount the transformer directly under each valve,
hanging downwards, so aa to have as little capacity
to the valve.fittings and lid of the box as poasible.
The transformers can be made from ordinary
waxed cardboard tube, about 1% diameter and
2 " long, both primary and secondary being wound
with about 300 turns sacrh of Mo, 40 DE.C., the

socondary being wound over the prim with a
few layers of waxed pa between. will
give approximate transformer tuning between

200 to 300 metres. Fewer turns should be employed
for shorter wavelengths.

One point has beon omitted from the amplifier
described by Mr. Courssy and shown in Fig. 2. It
i important to have control of the grid potentials
of all valvea acting as high-frequency magnifiers,
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To carry this out, instead of connecting all the
ends of the grid sscondaries to the negative fla-
ment busbar, join them together and connect to
the elider of & tentiomater, tha latter being
oonmected li.irmﬂ];'u across the filament battery,
{se0 Fig. 6). By moving the slider of the potentio-
meter to the left, it is possible to make all grida
more positive with rospect to the filamenta and
at the expense of some sensitivity to stabilise
affectively the whole amplifier and eliminate
howlings and salf-oscillation.

e
T
-
T

Fig. 5.

To prevent h'k.gh potentials arising in the ends of
spcondary windin g; condensers of about -3 mid.
may ba connected batween these windings and sarth,
on the negative filament busbar.

An interesting tranaformer was recently deseribed
by Captain Crowther for use in high-frequency
amplifiera. It consiata of & primary and secondary
winding, wound together on to two alabs which
#lide over each other. By reason of the double
winding both primary and secondary windings

be tuned within a wide range of wavelengtha
by altering the relative ition of tha two ooile
Each winding is tuned in this way by utilising
the variometer effect.

With regard to Mr. Coursey’s Fig. 3 circuit,
I have seen this srrangement tried on fairly short
wavelengthas, It was & ted by Professor
Whiddington, in 1918, at the Wireless Exporimental
Establishmont at Bigon Hill. BShort waves ware
hoterodyned and thon d on to an ordinary
long wave amplifier of the ordinary type, used for
wavolengtha of 200 metres and upwards, To
my mind it was nothing like ao succeasful an arrange-
ment, from the point of view of senaitivily, as &
lrmlwmar-mupﬂ:; amplifier constituted for short
wave reception,

I do not know that | have any more pointa to
raisa. 1 have already taken up rather more time
than was my intention.

Mr. M. Chlld : T am afraid there is not very
much left for me to talk about in this matter, but
I should like, first of all, to say just a few words
in connection with the tuning of the aesrial circuit.
In short wave recaption, it is all very well to
show & diagram of an aerial cirouit which has
en aoral, an inductance and an earth, B3 in
Fig. 6, but supposing we take the case of &
standard Post Office aerial, or what has become
known as o standard Post Office serial, which has a
length of about 10 feet of straight wire. The
natural wavelongth of that serial is, we will say,
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approximately 100 to 200 metres. It will, of course,
vary & great deal in different circumstances of
erection of the serial, as probably all of you
know. The capacity of the wire will vary con-
sidarably with different installations. But if we
take it that 100 feet of merial wire has an
approximate wavelength of about five times its
length, which I think is & fair average value, then
we aro starting right awsy with an aerial
circuit without any inductance in it at
all ; simply an aecrial that goes right
through to earth with a wavelength of
somewhoere about 200 metres, The
moment we begin to put inductance into
the ecircuit to form & coupling coil we
immediately begin to increase the wave-
length, and we may get well above 200
metrea with even & wvery few turma of
inductance asn & result, To neutraliee
this we put & condenser in series with
the aerial, and the moment we do so
we reduce the serial capacity to & very
amall walue, and, as & oconsequence, Fur B.
the aerial will not have =&

large degree of selectivity in itself. It will be
Iilmga a very thin pandfllu.m* with mchc'-lu}'
no weight at the bottom. It will

readily and be very susceptible to waves n:l' fre-
guancies other than the one to which it is tuned.

Again, the guestion of getting a potential on
the grid is im t if using & valve., Il we
take the asnal circuit {Fig. 4) with the inductance
L in seriea. We must have this inductance in
order to give us any potential at all to be trans-
forred to the grid; whether we use the grid
condenser (Fig. 7) or connect direct to the gnd
—using & potontiometer—doesa not make much
difference, The greater the induvetance of L., the
amaller must we make the capacity C, and we
soon reach a condition of affairs where any increase
of L brings down the energy in the serial on account
of the fact of C being so amall, the net result being
that there is Frmticn.ﬂ}' no tuning. In Major
Binyon's first diagram (Fig. 4), I do not remam ber
him showing exactly where the earth connection
went.

Major Binyon : To the filament.

Mr. Chlild : I thought I would mention the
omission, because anyone taki of the
diagram might wonder where the sarth connection
should be made. In that set I do not think we can
roally consider the aerial as a proper oscillating
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eircuit. ‘““ﬂ. rate, it has no particular wavelength
of ita own. Now I suggest very tentatively, that
if we are going to work on short wavelongths we

t to make a strong bid for something a little
better, and d“lr. bring the grid direet on to the
asrial circuit. If we do away with that altogether
and use a coupled tuner, I think things ought to be
a little better, because if the coil (Fig. 8) haa
only a few tumns, say half-a.dogzen, just enough to
give the required coupling, and lput a condenser C,
in the serial circuit, we shall be able to keep
this condenser capacity fairly large, on secount of
the small value of L,. If we then use a carefully
designed secondary, wound with ~well-atranded
insulated wire—I mean each strand separately
insulated to reduce the H.F. resistance, and with
a small condenser acroea it, if necessary, for tuning,
we can use fawer turna for L, thus getting a far more
efficient norial circuit, and & cireuit which ‘can be
made selective. The secondary ecireuit can be
inductively coupled to a third eircuit, if required,
before coming on the valvea. Preferably the ideal
arrangement would be to wind the secondary so
that its self-capacity would be sufficient to give
the required wavelengths. With variable coupling
between L, and L; we have the ordinary simple
tuner, and my experience has been that you get a
much higher efficiency by using such a tuner.
Another advantage is that if the secondary circuit
ia carefully calibrated you can easily set it for the
wavelength required, and the only thing to adjust
ia then the condenser C,. £

A
R
& PO 18
Cy
1 Cq
E .
E
Fig. B,
'Hw_-, with regard to the reaction ecoil. My

experience has been that directly you introduce a
reaction circuit with an ordinary reaction coil at
L, (Fig. 8) anywhere near L, the calibration of
the circuit is immaediately upset, and in short wave
work it is certain that the capacity effect of the
coil L; tends to neutralise some of the available
potential. I have not built up a eircuit, uaing a
vanometer in the plate-circuit, as has been
suggested (Fig. 4), but I think that will
probably meet the case for short waves. It is then
unnecessary to introduce a reaction coil, L, at all

Mr. Scott-Taggart : The title of the discussion
to-night is, I believe, intended to cover the reception
not only of short continuous waves, but also damped
waves. The method of reception in these two cases
is entirely different, and several special problems
attach themselves to the different methods of recep-

tion. For example, when receiving short con.
tinuous waves it is necessary to take the groatest
care in tuning the local oscillations to approxi-
mataly the same [mumcjr. as the incoming
oacillations, and, since the frequency is very high,
it ia exceadingly dificult to tune local lations
correctly. The slightest alteration of the capacity
of the cirouita will alter the beat-note and make
the reception of incoming signals specially difficult.

Mr. Coursey has already suggested the use of
long handles in connection with the tuning of the
rondenser or variometer. Another arrangement ia
to connect & variable resistance across the receiving
circuit, and by varying the value of this resistance
to alter the frequency of the circuit. It is & well.
known fact that the frequency of any circuit
depends on the inductance, the capacity and any
parallal resistance sssociated with such a circuit,
so that if we connect & variable resistance of very
high valus acroaa the receiver, we are able to tune
it within a short of wa One

method of doing this is to use an two-
alectrode walve, which may be a special valve or
sn ordinary three-electrode wvalve, with grid and
anode connected together. By connecting the anode

to one mide of the cirouit and the filament to the
other, and varying the filament curremt, we can
vary what is equivalont to a parallel resistance
across the circuit, and thus alter the frequency of
the circuit. -

When using short waves it is a useful ure,
when pressing the key, to vary the value of the con-
denser which tunes the transmitted s 8. By
turning the condenssr several times, round about the
wavelength which is being tranamitted, it is possi bla
to call the attention of the receiving station much
more e#flectively than il the key were simply de-
preased in the ordinary way, and, moreover, it enablea
the receiving operator to listen on & fixed wave.
length without continually having to wary his
condenser. 1f this is not done, the receiving
operator has to vary the constants of his circuit
continoally, perhaps for an extended time. until he
receives t other station, and this difficulty is
particularly accentuated when receiving short
wavea, It has been actually, to have &
mechanical deviee which will turn the condenser s
little on either side when ecalling, or, if a condenser
ia not used, the variometer can bo employed for the
same p . The tion of telephone and
spark signals, of course, presenta no such difficulty,
and the ordinary method of tuning is usually
sufficiently good.

Beveral speakers to.night have pointed out that
the potentials acrosa the direct-coupled receiving
cireuit are usually not sufficient to give good signala.
The obvious thing to do, of courss, ia to use some
form of high-frequency amplifier before using a
valve or & erystal as a detector. The other obvioua
solution is what is ususlly done on ship stations,
namely, to have a few turns in the primery of a .
atep-up oscillation transformer. Still another
method is not to use the potentials across the in-
ductance in the serial circuit, but to takes the
potentials across & seriem condenser. This,
when the inductance is small, is & muoch
more effective method of obtaining the high fre-
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quency ntials to the detector. Fig. 8
showa mp:hmmmamum g this idea into
affect.

An aerial inductance is shown at L,, a condonser
C,, preferably wvarniable, being incloded in the
earth lead. Instead of taking potentials across
the inductance L,, we take them across the con-
denser ;. The potentials now have & much greater
valua than those across L, We thus obtain a
receiving cireuit which will operate much more
effectively than would otherwise be the case. In
the figure is also shown s method of obtaining
retro-action by connecting & coil, L,, preferably
aperiodie, in the anode or plate cireuit of the
valve. The eoil L, is coupled to the inductance L,
until the required amount of retro-action is
nhtmnad If continuous waves are tq.-. be rannﬂd

coupling is increased sufficien E“
ations. This eircuit, which been. umd
dunn,! the war in vunn.nwﬁun with the Army loop
sota, has proved very effective indead. It can
ba used for the shortast wavea, ss short
ea 30 to 50 metres, with excellent resolts. One

-
1

Fig. 0.

miethod of obtaining retro-action, which is desirable
on short wavelengths, ia not to alter the coupling
botween L; and L, but to vary the filament resist-
ance By, or the value of the anode battery H,
When the coupling between L, and L; is fixed, we
can them bring the wvalve to different »

E{mading self-oacillation by altering the wvalue

Fig. 10 shows a modification of Fig. 8. In this
case the grid-leak H, is connected across the fixed
condenser C,, which acta partly as an aerial con-
denser and also as & grid condenser. In a circuit
of this nature it is very deairable to nt leakage
between the filament battery the earth, so
that instead of taking precautions to prevent any
possibility of current lsaking to it in very
convenient to connect the variable condenser C, in
the earth lead, and by tuning C, we are enabled to
tune the circuit to the required wavelength.
The Glament sccumulators should be insulated,
Ancother advantage of the condenser C; is that it
enablea the circuit to ocscillate very much more
readily than if a direct connection to earth were
taken from the filament.

THE WIRELESS WORLD

Fig. 11 shows a cirouit in which we use an serial
inductance, L,, having & small number of tums—
few because it cannot be h a secondary
inductance L,. The threa valve in used

= .

&
T Py |

P
=

[olejo—

Fig. 10.

aither as an oacillator or retro-sctive &
tapping being taken from the filament to & point
on the inductance L,. ﬂundﬂnlum rﬂ'ﬁ mullf:,
catea high-frequency potentials to circuit
{!., which ia tuned to the incoming wavelength
ulnt-a unnunl:. of rntrulnhun may be
tha ta on ar the
capacity nf {:. It is to be noty that anods
D.C. nirr::l;thi: uapnrat.; from the anode cscillatory
circuit, t t an Ones hﬂﬁ mnnmtad
directly aﬂﬂt:;:rndu m‘:llﬁnmnh ce single-
cirenit arrangements are nxuuadln;] useful and do
not require 1haulauflmtmmhmuml.wh.w_hm
all capoa is rather troublesome, and requires to be
of different sizes for different ranges of w
In Fig. 12 we have another ment in which
single circuit principles are involved. The serial
mmmtnﬂntmnlth&ﬁmhhnﬂndmrﬂlmdlhu
inductance L, -h.t-uhuuuudt-ugwnihulmﬂurcuﬂ
t.]‘m-'l.'lml-un h deaired. The ancde circuit contains
ua.r_L H n.nl:l the telephonee T, as usual, The
abla condenser ahll.mtn them both. This
-E‘ll"l.‘."ﬂ.l‘t. ia capahble of g made to oscillate just
aa the usual ecircuits employing a retro-active coil ;
but here, again, we are avoiding the uee of such a

ﬂ-ht-ﬂ-ll'l

Fig. 11.
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coil. A point in connection with these circuits,
or, in fact, any ecirenit in which a retro-active
effect or its squivalent is desired, is the use of a
variable condenser across the telephones, or what-
ever impedance happens to be in the anode or

&
¢ — HE ol
——
r e
i o R b
P ‘ = |11
_
Fig. 12,

plate circuits of the valve. If we connect the
condenser across the telephones and battery by
altering the wvalue of this copdenser we can bring
the wvalve to all the stages preceding self.oscilla-
tion, and if the capacity is sufficiently high the
circuit will oscillate of itsa own accord. If lower
than that walue, an effect comparable to retro-
active amplification is obtained.

Fig. 13 is another cirouit in which only a single
inductance, L, is employad, and the condenser,
C,, in used to tune the serial to the required wave.
length. The grid-leak is connected directly across
grid and filament. Thia circuit has sev advan-
taged in connection with the reception of short

n

AR
L L

2
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Fig. 13.

wavelengths, one of them being that the inductance,
L, nead not be of such & la value as in more
ordinary circuita. The gene inciple of circuits
of this type is that the connection from the filament
ia taken to a point midway between two condensers
or capacities in the serial circuit. In thie case one
of the itiea ia C,, while the other is the capacity
of the serial, these two capacities acting in series.

Fig. 14 ia oot moew: inm fact, mooe of the
circuita I am showing you here have any inhereant
novelty ; but their wtility seems fo justify
describing them during this discussion. In this

disgram the tuning of the aerial eirceuit™ is
socomplished by the inductance L and the variable
condenssr C,. Thia circuit, although va?'r good
roaults have been obtained with it, is rather difficult
to work with.

Fig. 15, on the other hand, is very much more
to be recommendsd, and ia similar to some of the
very earliest retro.active receiving circvits. In
this case the anode current flows th the
telephonea, T, which are also included in the
grid cireuit of the valve. By sltering the capacity
of the condenser, C,, the various stages preceding
solf-oscillation may be obtained.

From the remarks that we have heard to-night,
from the varions difficulties that have been brought

-

J:III

=
Fig. 14,

up in connection with amplifiers and receiving
circuits generally, it will bo readily understood that
the subject 18 one which lends itsself to more
thorough inveatigation than has been already made,
and the subject being one which experimentaliats
can grope into further, is one of particalar interest
to those who are working chiefly on wavelengtha
in the neighbourhood of 200 metres.

The Chalrman : Before calling on the next
speaker [ will ask the assistant Honorary Secretary
to collect the ballot papers. 1 will now call on
Mr. Blake.

Mr. G. G. Blake : Having experienced some con-
siderable difficulty in picking up the Duteh concert,
which ie tranemitted on & wavelength of 900 metres,
from the Hague on Thursday evenings, from
.40 pm. till 10,40 G.M.T., and also sometimea on
Monday eveninga, I thought my experiences in

-=]lif| I
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this matter might be of interest to members of
this Socioty.

Using my P.0. regulation 100 ft. single.wire
serial, I have tried three or four different sete
of connections, all of which will rmit me
to hear telephony from Croydon, Cricklewood,
Lympne and Chelmsford. With these same con-
nections I could hear the shricking of the CW,
from the transmitter in Holland, but eould not
distinguish their concert. 1 have spoken to
numerous amateurs about this concert, and
find that all experience the same difficulty, so far
as my enquiries have gone. Mr. Kitchen, however,
has been successful for some time, and he kindly
gave me some valuahle suggestions,

Fig. 16 shows the small experimental set with
which I am able to get the concert.

On the left is a small variable condenser, used
across the reactance coil, which is hinged to the
primary coil. To the right of this ia the detector,
and on the extreme right is the primary variable
condenser,

Fig. 17 is a diagram of the connections employed.

The primary and also the reaction ocoil are
wound in
in The Wireleas World of June 12th, with No.
38 double silk-coversd wire. Thers are 240 turmns
on sach coil, with tappings at every 20, so connected
that one can add from the outside turns. The
varistion of coupling is achieved by altering the
angle between the coils, which are pivoted together
as shown in Fig. 18. In the same figure C and C,
represent the two variable condensers. C is of the
N - 3

A g
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P

Fig. 16,

standard milli-microfarad type, and C,, which s
across the reactance, has a capacity of about
0005 mid. This latter condenser consista of two
semi-circular movable wvanes 27 in  diameter,
maving between three fixed vanes. I find that
this condenser ia most important in obtaining fine
adjustment, but its capacity has to be extremely
small.

The grid condenser consista of two sheeta of
metal foil, 1 em. wide, one on each side of a sheet
of mica, 2 mma. thick, and overlapping 2} em.
Across this is shunted a wot cotton grid-leak, as
described by Mr. RKitchen in The Wircless World:
of July 10th last. I have found this method of making
grid-leaks very efficient and reliable. Brown's
telephones are used, wound to 4,000 ohma.

Te Receive PCOG.—The primary of the tuner
js aot s0 that 00 outer turns are in use, and

form, similar to those described -

THE WIRELESS WORLD

120 outer turms of reaction coll are shunted by
ahout one quarter of the variable condenser C,.
The coupling between the two coils is set at an
angle of about 60 degrees, while we ssarch with the
primary variable condenser C, for the humming

of the Dutch station’s transmitter, Having got
stopa (at about 70 degrees)., when condenser C
18 adjustod to the silent point on either side of
Very slight varintion of condenser
C, will now bring in the concert.
PCGG lies in the fact that it is ':.;__'3
necessary to adjust the valve, just off % o
of condenser C; is to make the adjust -
ment fine encugh to reach this point.
of the grid condenser must be wvery
small indeed, or condenser C, will not  Fag. 18
I have found that if C, is omitted, fine adjustment
can be made by placing a small strip of metal
moving it in or out of the field between them.
I do not think this method is quite so good theoreti-
currents set up in the foil. Another method 1
have tried is to put a variable high resistance in
obtained until, on the night of October 28th, I
listened to part of the concert, and was able to hear
when amplified with a 4-valve low-frequency
note-magnifier.
very simple method of toning was mentioned, but
no constructional details or disgram were given.
there suggested, and thought perhaps a diagram
and full details might be of interest. The method
satisfactorily, and has the advantage of extrems
simplicity and chespness,
hanks, or, better still, basket-wound codls, muads
on formers of No. 28 C.C. wire [similar 1o thoss
The windings of thess inductances is 80 arranged
that if we take any three successive coila out of the

this, the coupling is loosened till the reaction almost

which the howling of the valves is to be heard.
The main difficulty in receiving

the oscillation point, and the function

I may here mention that the capacity

serve its purpose properly.

foil between the pri and the mactance, and

cally, however, as energy must be lost in induoed

the reaction circuit, but no useful results were

Chopin's * Funeral March™ all over the room,
In The Wireleas World of SBeptember 18th last, a
I have made up & set, working on the lines

is mdmittedly rather erude, but it works quite
It consists of & series of eight or more small

described in The Wireless World of June 12th last ).

series, the largest coil of the three (which is used
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as a reactance), has a number of turna equal to the
sum of the turna on the other two coils, i.e., if we
commence with a coil of 50 turns, and the next
coil has 100 turns, then the reactance-coil for thess
two will have 150 turns; or, if we commenoce with
a coil of 100 turns, the next coil will have 150,
and their reactance coil will have 250,

All the coils are fitted with plugs so that they
can be guickly in it in desired to
receive signals, a salection of three successive coils
is made, aa shown in Fig. 18. The largest A, in
used for reactance, and is connected in circuit

with a pair of high resistance telephones, a high-
tension hattery, filament of an B type valve,
and ita plata, '

:-5
=
[
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i

-

Ji-foielsj-o

Fig. 19.

The other two coils, B and C, are connectad in
i to the aerial and earth ; the aerial being
to the grid through a small condenser
ith a grid-leak, and the low-tension battery,
hich heats the filament being earthed.

The three coils are Iaid, one partly on the other,
as shown in Fig. 19. The pro degree of
reaction ia obtained by ‘rlul:in Ee:.t tha right
distance owver the eail ,l.nHtuninEi:thﬂn
achieved by moving the amallest coil C to ita correct
position over or near to coil B,

In conclusion, 1 may mention that this method,
while being satisfactory for the tion of such
stations as Hanover, Paris, ete., or signals from
ships, as it has no condensers for fine adjustment,
is too erude for the reception of the Dutch concert.

Mr. W. J. Fry: In paming s fow remarks
relative to short wawve receiving apparatus, I
would prefer to lsave the mathematical side of the
Eﬁﬂiun to some of our more experienced members,

ng familiar with the difficulties met with in
tackling the problem of short wave reception,
with thermionic valve atus made on private
lines, I would like to give a few of my personal
ax’

orthodox instruments used in the days of
the crystal detector, giving quite good ta in
receiving long or short wave si on the same
inductances, do not hold with thermionic
valve receivera. We all know the effect of intro-

)

ducing sven ﬂm:l.a l:mn.'l.lha mpl-nit.iuﬂri;.“ﬁuhdeirmﬁu,
an effect which when using atectors
would, & few havea U=
noticed. The difficulty 18, presumably, in the
fact that the mutual capacity effect of the coils
themaelves determinea the ultimate resulia.
Meossra. the Marconi Co. and others have long
known the disastrous effect of ' dead-snds ™ in
recoiving inductances, and have therefors intro-
duced means of cutti out any unrequired
inductance, and I believe that the secret of success
in the tion of short wave m lies in this
direction. Fig. 20 shows the di i used
by Mr. Hale and my»alf,

The inductance shown waa originally constrocted
for 600-metre reception, but experiment proved
signals on wavelengths lower 400 metres
to be inaudible, The circuit is an ordinary single-
ﬁn regensrative circuit, with & small reaction

We accordingly reverted to the dead-end method.

The tuning inductance containing 17
coils was redu by 12 coils by means of & dead-end
switch:the reactance composed of 3 coils waa left un-
earthed, and the reception of signals on 30{-metre
WavVe hs was then possible. The reaction coil
was also fitted with a dead-end switch, cutting out
2 coils ; & blocking condenser of ordinary capacity,
fitted with a swntch i 3 capanty adjust-
ments, was connectad from one mide of the reaction
coil to one side of the secondary coil, thua acting
as & H.F. by-pass when 180-metre signala were
recoivoed,

A point which seems of great importance when
receiving very short wave =i 8 appears to lie in
the correct proportioning of the plate and reactance
eircuit.

In all casea the natural frequency of the reactance
cireuwit must be the same, or & little lower, than
that of the signals to be received. 1t is better—
when & little axtra adjustment is not an objection
—to separately tune the plate and grid-circuits to
& reaonant condition, when the most effective
reaction ia obtained.

The effect of dead-end turna, when not counter-
acted, resulta in nwim. eapecially il the wave-
length of the un Farl of the eoil happens
to be the rame as that of the signals to be received.
Particulars of connections, dimensions of coils and
parta are fully given in Figs. 20 and 21.

The Chalrman : We have come to the last of
the namea of gentlemen sent in aa probable speakera.
I will ask if anybody else would like to say any-
thing.

ME‘ Powell-Rees : I would like to know what
i8 tho lowest wavelength on which oscillation is
obtainable with & single valve. How low will one
oscillate T There used to be a good deal of difficulty
about gotting & valve to oscillate as low as 200
matres, but that seems to be accomplished quite
readily now, What is the lowest wavelength on
which it i8 known that oscillation ean be ohtained
with & single valve }

Mr. J. Scott-Taggart : | think about hall =
centimetra to two centimetres,

Mr. Powell-Rees : That means in any circum-
stancea ¥
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Fig. 20.

P=Primary, 2 "dl-mﬂur gs

8= Secondary, 27 diameter,
and 25 turne in oach coil.

long; 200 turns No. 26 5. W.(7. enamelled 80 PEF.
“long ; 18 coids spaced 1/16 apart, wound with No, 26 8. W.G., S.5.0",

R = Reaction-coil, 2}" diameter, 17 long ; 3 coils wound with No. 26 5.5.C., the 1& coil having 18 turns,

the 2nd and 3rd having 24 turns each.
A = Reastion-coil moilch,
B = Secondary tuning smoitoh.
X = Secondary dead -end switch.
Y = Reaction-coil dead-end moidch,

Mr. J. Scott-Taggart : You have usually to
uire special circuits.
r. Powell-Rees : On ordinary circuits such
as members use, how low can one go ¥
Mr. J. Scott-Taggart : About two centi-
metres, 1 think.

Hmllﬁw
-G

Fig. 21.

Mr. Powell-Rees That means they oscillate
on all wavelengths ¥

Mr. G. W. Hales : How low is it icable to
get’a circuit to oscillate when coupled to an aerial,
and where there is & certain amount of radiation
tending to prevent oscillation ? I mean oscillating
on load instead of quite free,

The Chairman : That is a further question
perhaps some of the previous speakers might
BIEWEeT.

Mr. J. Scott-Taggart :
vialves oscillate at 30 metres.

Mr. Child : I should like to ask about what
gize aerial you were using when you got 3
matres !

Mr. J. Scort-Taggart: It would be about
ten feet,

Mr. Child : A very small capacity. But I take
it most of the questions these gentlemen have asked
are about the practicability of oscillating eircuits
coupled toan ordinary Post Office aerial. 1 imagine
then the wavelengths would be relatively long.
You might get them to oacillate at 80 to 100 metres,
but, without apeci condenser & Ls,
I think it would very difficult to get tﬁ: valve
to oscillate in practice with an aerial coupled up in
the ordinary way. I am only lmﬂputl that
there may be w-.:.-'a:uzl'{lcﬁngit., but I think :::Ewudd
ba & very difficult matter to arcangs thi with
the ordinary Post Ofice un-l muplu-d. up to the
tuning inductance, and &0 on, in the circuite which
wa have been discussing.

Mr. Powell-Rees ;
question.

Mr. J, Scott-Taggart (communicated) : With
reference to my remarks re the shortest wavelangth
obtainable with & valve, the statement, * hali
contimetre to two contimetres lhuuld have been
“ about bhalf & metre to two metran

The Chairman : Tima is get perhaps
wo had better bring tnn:l.ula I am
BUMG W Are VEry much mdebtﬁ to the gentlemen
who have brought forward all theee mtamrh'l:
circuits.

I have to announce that the gentlemen put up
for ballot have all been duly elected. I have also
to announce that the next meeting of the Bocisty

I frequently make

I think that answers my
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will take at the Royal Society of Arts (John
Street, phi) at sight p.m. on November 18th,
when we hope to have a demonstration of high-
spead telegraphic printing by means of wireless
talegraphy, for which we ahall be indebted to
Mesars. Cread, of Croydon. 8o far, we have only

got informal permission from the Post Offics, and
the demonstration has not yet been tried ; it ia
therefore perhaps a little rash to say we shall be
able to show it But I think so.

The mesting wes then n.djnumn.di

e e

WIRELESS CLUB REPORTS

The Wireless Society of London.

The next mesting of the Society will take place
on December 10th, at 8 p.m., at the Institution
of Civil Engineers, Gt. George Street, Westminster,
when a Paper illustrated by experimenta will be
read by Dr. J. A. Fleming, M.A., F.R.8. (University
Professor of Electrical Engineering in the University
of London), on * A Four.Electrode Thermionic
Detoctor for Damped or Undam Oscillationsa
of High or Low Frequency."—Hon. Secretary,
Mr. L. McMichasl, BE:EIEI oad, W. Hampatead.

Brighton Radlo Society.

(A filiceted with the Wireless Society of London.)

A meeting of the Society was held on the 15th
Oct., Mr. M. 0. Foster in the chair., Thers were
four itema of agenda : (1) To arrange for a local
club.room, (2) Fixture of definite evenings for
meetings, (3) To sscertain moambers who wers
licence -holders, (4) Application for a licence for
Club station. It waa decided to approach the
committés of the local Oddfellows’ Institute with
a view to securing the vee of & room in that build-
ing. This was acted upon, and the result will form
the subject of discussion at the next meeting.

It was further decided that Tuesday evenings be
fixed for meetings, subjoct to alteration if necea-
Bary. to suit apecial circumstdances. For the time
being it was agreed to let the matter of a Club
etation remain in abevance until such time as
definite headyuarters are secured. The members
present  expressed their keon desire to embark
upon the experiments in connection with the
proposed trans.Atlantic teats,

During the course of the evening some wverv
interosting little incidents relating to experiences
at sea were contributed by Messrs. Bingham and
Rogers,

A seriea of lectures are being arranged, and it
is hoped that it will not be long hefore the Society
embarks n some really ussful work

Any gentlemnen interested and desirous of becom-
ing members are invited to communicate with the
Hon. Secretary, Mr. D. F. Underwood, 68, Bouth-
down Avenue, Brighton, who will be pleassd to
furnish full particulars,

Three Towns Wirelesa Club.
(A filiated with the Wireless Society of London. )

At n meeting of the Club, held on Wednesday,
October 20th, a lecture and demonstration was given

by Mr. Rose on the comstruction of honeycomb
ooils. With the aid of a former and string he was
able to demonstate to his andisnce the method of

winding.

At the meeting of October 27th no special lecture
wasa arranged, but members were invited to ask
{!;l:‘ltiﬂﬂi or present constructional difficulties
t wished to have solved. A wvery interesting
and usoful evening waa nt in uvenecae, New
membera are still joining, and it is hoped that the
Club will soon be in a flourishing and healthy
condition again. Full particalars of membership
may be obtained from the Hon. Secretary, Mr.

0. H. Lock, 8, Ryder Road, Btoke, Devonport.

Derby Wireless Club.

(A ffiliated with the Wireleas Society of London.)

A meeting of the Club was held at the Technical
College on October 13th, when Mr. Downes read
& Paper on “High-PPower Land Stations."

A further moeting was held st The Couwrt,
Alvaston, on Octoher 3th, and aftor buzzer
practice, Messrs 8. G. Taylor and A. T. Lea gave
some interesting information on the Poulssn Are,
followed by a discussion.

Fouwr new members have joined the Club,
Members are reminded that an exhibition ia to be
held eardy in the coming year, by which tima it is
hoped thern will be a good collection -of local
apparatus,— Hon, Seeretary, Capt. William Bem.
ross, Littleover Hill, Derby.

MNorth Middlesex Wireless Club.

{ A Rliated with the Wireleas Society of London. )

A waell attended mesting was held at Shaftesbury
Hall, Boweas Park, on November Ird, the President
being in the chair. After the minutes of the pre.
vious meeting had been read and confirmed,
the Secretary read a letter from Mr. Wm. Le Queux,
regretting his inability to ba present on that evening
owing to recent illneas, but promisi to send &
apecial gresting to the Club by wireleas telephony.
[-La - ; hungfamr. to be able to pay u.hriuit at
some date in the near future.

A number of members brought instruments
for exhibition, and Mr. Gartland's 3-valve amplifier
was connected to the Club's set, At the appointed
tima Mr. Lo Quoux’s call was received, but owing
to interference his message was mutilated.

A number of instrumenta and accessories were
kindly lent by the Radio Bupplies Co., and these
ereated great interest by reason of their good
finish and unigque deaign.

It has been arranged that members may borrow
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Members af thi

North Middleaer Wereleas Ciuh

the Club's set on payment of a small fee, and it s
expected that this will prove of great assistance
to membors.,

Full particulars of the Club may be had from
the Hon. Secretary, Mr. E. M. Savage, Nithsdale,
Eversley Park Rowd, N.21.

Burton-on-Trent Wireless Club.
-[,-q_ﬂifl'ﬂ:lﬂ.i width the Wireless ﬁi'rn:irly i.l_f L-mlrful:-]
The first annual meeting of the Club was held

on Frday, November Bth, the Vice-President,
Mr. A. Chapman, presiding.

Mr. R. Rose (Hon. Becretary) read a report on
tha activities of the Club for the past twelve months
and produced a Balance Sheet, from which it ap-
peared that the expenses of the Club for the twelve
monthas ending October 30th, were £5 17s 6d.,
leaving & balance in hand of £4 8s. Od.

Colonel John Gretton, C.B.E., M.P., was
unanimously re-elected President ; Mr, A, Chapman
waa re-slected and Dr. A, L. Stermn elected Vies-
Presidents. Mr. K. Rose was re-elected Hon,
Hooretary and cordially thanked for his past
BOTVIGOE,

A lotter was read from Mr. Philip R. Coursey
{ Radie Review) regarding a pml?:nod radio test
from America to the United Kingdom, aski
for the co-operation of the Burton Wirelesa Clu
in the scheme., It was resolved to co-operate as
far as possible and to make arrangements, if prac-
ticabhle, for the erection of a temporary station
on the Water Tower just outside the town, for
the purpose of endeavouring to pick up the signals
from the UTnited States,

The Hon. Secrotary submitted a draft of the
new Rules which were approved and adopted,
the old Rules being rescinded.

A list of books in the Club Library woas submitted,
and Mr. W. L. Butt was elected Hon, Librarian,

Members were asked to returmn books borrowed
within fourteen days, and a Rule was made to
this effect.

The annual subscription is s, for members over
twenty-one years of age, and 2a. 6d. for members
under twenty-one,

A list of proposed Lectures for the winter session
was submitted, and it was decided that meetings
of the Club be held every alternate Friday at
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7.30 pm. The question of Morse practice waa raised,
and & number of members a to be desirous
of practising Morsa. Mr. Maurice Lloyd (Marconi
Company) who was in the town for a few weeks,
was pressnt at the mesting, and kindly offered
his serviees inm this connection : classes were
arranged for Mondays, Tuesdays, and Wednesdays
in esach wesek. Four new members were elected,
and Mr. M. Lloyd was unanimously elected an
honorary member.

All eommunications to be addressed to the
Hon. Secretary, Mr. K. Rose, 214, Belvedore Road,
Burton-on-Trent.

Edinburgh Wireless Club.

{ A fliated with the Wireless Society of London. )

Rapid strides have been made both in regard
to the results of our receiving set and also to the
number of new members enrolled.

Beveral membors, who have private stations,
report that Upited States and South Amenican
stations have been heard locally with one valve,
P.0O. aerial and apparstus almost home-made
throughout.

Our Club.room at 48, George Bguare, Edinburgh,
is open every Wednesday from B p.m. to 10 p.mn.,
and on Hun:fa}'n from 3 p.m. to § p.m., when any
visitor who would like to wview our apparatus
will be gladly welcomed.

Unfortunately we have had to raise our annual
subscription from 108 to 125 6d. owing to the
increase in the cost of necessities. County mem bers
annual subscription, however, remains at Gs. and
entrance feo Gs. ; half annual rates will be allowed
for members joining after January 1et.

Our general (business) mestings will, in future,
take place on the first Wedn of each month
instead of the first Bunday, in order that as many
members as possible may be present.

Further particulars can always be su
required by sending & post card to the
Secretary, Mr. W. Winkler, B, Ettrick Road.

Halifax Wireless Club.

( A filiated with the Wireleas Society of Lendon,)

The Club is still progressing satisfactorily and
the membership is now about sixty. A transmitting
licence has been granted by the P.M.G. for use on
wavelengths up to 180 metres, and a special
wavelength of 1,000 metrea, for C.W, and telephony.
with a power of 10 watts. A transmitting set has
been constructed by some of the members, and at
a recent meeting a demonstration of C.W. trans-
MIssion Was given, :

On October 6th Mr. J. K. Halliwell, Principal of
the City Bchool of Wireless, Manchester, lectured
to the members on *° The Thermionic Theory.”
The lecture was most instructive and helpful to
members, our accommodation being taxed to the
utrmost,

On October 13th Mr. Harold Emmott, A M.1.LE.E.,
gave i short Paper on ©° The Principles of Electrical
Measuring  Instruments,” and provided suitable
instrumaents for demonstration. Since the demon-
stration of C.W, transmission above referred to, two
of the Club members have carried out experiments
with telephony, and after Mr. Emmott’s Paper
they gave a demonstration of wirelsss telephony,

liwd i
Haomn.
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iranamitting music and speech from a room
aoine distance from the Club-room. The experi-
ments, which were highly successful, were listened
to with the greatest interest by a large attendance
of membera. The tranamitting set has been con-
atructed on the lines of the one described by Mr.
G. G. Blake, AMLE.E, before the Wireless
Bociety of London, but with the microphons in the
earth cirouit, which, in our cass, gave better resulta
than aa in the published description.—Hom. Secre.
tary, Mr. H. L. Pemberton, Clare Hall, Halifax.
Plymouth Wireless Society.

{ A fhiated with the Wireless Society of London.)

A meeting of the Society was held on October
20th at the Municipal Technical College, Plymouth,
Mr. J. C. Andrewartha in the chair. A moat intersat.
ing and instructive lecture was delivered by Mr.
J. K. A. Nicholson, A.M.LLE.E., on the Telefunken
system. The lecturer made special references to
the inductor-motor and slternator-variometer and
the gquenched-spark system, as used on these
installations, compar being drawn with the
instrumenta used in the Marconi system. Tha
amergency, tranamitting and receiving instrum-nts
used in the Telefunken systemn were also described
in detail. Mr. Nicholson Ermﬁ:la-ﬂ the assembly
with an exhaustive series of diagrams to dlustrate
the principal diflerences botween Marconi and
Telefunken sata. At the close of the lecture the
chairman expressed his appreciation on behalf of
those present of the lecturer’s interesting discourse.
—Hon. Becretary, Mr. H. P. Mitchell, Municipal
Tachnical Collage, Tavistook Road, Flymouth.

Sheffield and District Wireless
Society.

{ A filiated with the Wireless Sociely of London. )

The first Paper of the new sefision was given by
the President of the Society, Mr. H. E. Yerhury,
M.Inst.C.E., M.LE.E., the subject being * Bome
Errors in Text-book Science." The author dealt
with the subject of internal atomic energy, the
Einstein Theory, Matter, itsa structure and po-
tentialities, and how it can betransferred into energy.
such as heat and electricity. Many prmt.-rdgz;r
theoriea were criticised, and some unorthodox
views were brought forward on many subjecta,
including the conservation of energy.

At the conclusion of the Paper some interceting
experiments were conducted to show that by the
liberation of internal atomic energy (in this case
seen by the emission of tiny aparks), a strip of metal
may immobilised in space without wvisible
support. 5

A wery interssting and instructive discussion
followed, in which several members took part,
and it was decided to have thea Paper printed for
distribution amongst the members of the Bociety.
—Han. Secretary, Mr. L. H. Crowther, 158, Meadow
Head, Norton Woodseats, Sheffiald.

Birmingham Wireless Association.
(A fsated with the Wireless Society of London.)
The opening meeting of the seesion waa held on
Thuraday, October 28th, at the Midland Institute,

when Mr. J. R. Halliwell gave a very instructive
and intereating lacture,

On rining, the lecturer stated that he had the
previous evening been afforded the pleasurs of
addressing the membera of the Manchester Wire-
less Hociety, and that on his informing them that
he waa to address the Birmingham Wireleas
Association, they asked him to convey their
heartiest good wishes to the membera

He went on to say that he had addressed a
numbar of Societies, but had never had the

re of speaking to such a sttendance,
and that the number present indicated & wvery
keen interest in both Science and the Society.

Mr. Halliwoll oponed his lecture by describing
the properties of the electron, as compared with
the ion and the atom, following up with the actiony
of the alectron in the valve. .

At the close of his lecture Mr. Halliwell said thag
he would be pleasod to answer any guestiona put :_
to him by the membars,

The Chairman (Mr. J. B. Tueker), accorded a
hearty vote of thanks to the lecturer, and asked him
to convey to the membera of the Mancheater Wireleas
Asaocciation the cordial appreciation of their measage
and to wish them, in return, every success in the
COMING SAaA0N.

The Committes have arranged a very interesting
course of lectures for the present season.

Those who are interested are asked to com-
municate with the Hon. Secretary, Mr. A. H.
Handford, LB8, Hamsitead HRoad, Handsworth,
when full information with reference to memberahi
lectures, ate., will ba forwarded. .

Bradford Wireless Soclety.

{ A fliliated with the Wireless Society of London.)

A mesting of the Society was held on October
22nd, the Preaident (Mr. Wood) in the chair,

A P%wu read the Hon. Becretary om
* The truction and Working of Reaistance
Amplifiers.” A three.valve resistance amplifier
was exhibited by the lecturer, and signals from
Carnarvon, Nauen, and many continental stations
ware recsived.

The meeting was a groat success and well
attended. A vote of thanks was propossd by the
President and ssconded the Vice-Presidemt (Mr.
W. Ramahaw). At the closs of the meoting oiﬁ.t.
new members ware elected. —Hon. Becrotary, Mr.
. Bover, B8, Emm Lane, Bradford.

Wirelesa and Experimental Association.

{ A ffiliated with the Wireless Society of London.)

At the meating of the Association at 16, Peckham
Road, on Wednesday, October 27th, Mr. Howanrd
exhibited and bed the small resctance ast
which he had made from culars given in The
Wireless World of October lnwt.

With one valve and the standard 100" asrial
he had obtained considerable distances on B800-
metre wavelengths,

Association has decided to move f{rom
I8, Peckham Road to the Central Hall, Peckham,
on tha firt Wednesday in December, and at tha
same time the monthly subscription will be reduced
by nearly 60 per cent.—Hon. Becretary, Mr. G.
Button, Melford House, 18, Melford Road, E.
Dulwich.
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The Gloucester Wireleas and Sclentific
Soclety.

{ Afiliated with the Wirelear Society of Lendon. )

A mesting of the Club was held on October 4th at
Hir Thomas Rich's 8chool Laboratory. We were
pleased to see several new faces t us, and
feal confident that the membership will steadily
increass and 80 give us more influence in the world
of amateur wireless,

Mr. I. Harria, one of the members, gave a very
intereating lecture on & new single-valve pancake
set he in at presant experimenting with. With
a number of pancakes, from a few turns of wire
to some hundreds of yards, very good signals
wera obtained.

A vote of thanks was passed to Mr. Harria for
bringing forward his a tus.

All communications to the Hon. Secretary,
Mr. J. J. Pittman, 1, Jersey Hoad, Glouceater.

Manchester Wirelesa Soclety.

(A filiated with the Wireleas Society of London.)

At the usual weekly meoting held on Wedneaday,
October 27th, tha subject of transmission to
members was brought up for discussion by the
Chairman, Mr. J. McKemnan, at the suggestion of
the Hon. Becretary.

It was explained by the Chairman, that owi
to lack of funds, the necessary set required for C.
transmission wea at present out of reach.

It waa then Il:mp:-nd by Mr. Parkinson, seconded
by Mr. Blackburn, and carried unanimously by
the meeting, that & private subscription fund be
inasugurated immediately, for the of aequir-
ing this set and accessories.—Hon. Secretary,
Mr. Y. W. P, Evans, 7, Clitheroe Road, Longsight,
Manchester,

The Wireleas Soclety of Glasgow.

A moeoting was held in the Christian Inatitute,
Glaagow, on Wednesday, November 3rd, when
a demonstration was given with instruments
kindly lent for the occasion by the British Thomson-
Houston Co., Ltd. Mr. Weir Mitchell gave a ahort
lecture on  the constructional and theorstical
details of the instrumenta.

Any interested readers should commuonicate
with the Hon, Becretary, Mr. W. Buochanan,
2, Drive Road, Bouth Gevan, who will be pleased
to furnish all particulars of the Bociety.

FPortsmouth and District Wireleas
Assoclation.

The Association has now settled down in ita
permanent Club.room, and the first meeting held
there was & groat Auccess.

A licence has been applied for, and efforta are
heing made to set-up valve instruments for re.
search work, as soon as the necessary permission
ia obtained,

Mestings are held every Tueaday.

Corresponding members who ‘live out of Porta-
mouth are asked to remit one guinea per annum,
—Hon. Secretary, Mr. R. G. H. Cole, 34, Bradford
Road, Southssa,

Huddersfield (Y.M.C.A.) Wireless Soclety.
The first meeting of this Society took place on
Monday, November lst.

THE WIRELESS WORLD

The first business of the meeting was the dis-
cusmion of the formation of the Bociety. Aftsr the

VAriOus ints had been ettled, the work of
electing the sxecutive officers was with.
Mr. Frank Bim being olected Hon., Becretary
and Mr. [Dyson, Hon. Tresasurer,

The following minutes were confirmed: (1)
That the BSociety be ocalled the Huddersfield
(Y. M.C.A. ) Wireless Bociety ; (2) that the Becretary
procesd with the obtaining of a licence for erection
and tion of & wvalve-recsiving apparatus ;
(3) that the subscription shall he the aum of 7a. Gd.

r annum ; (4) that a list of rules be drawn up

the Committes, and that every member shall
abide by the smaid rules.—Hon. Secretary, Mr. F.
Bimpeon, 3, Daisy Strest, Bt. Andrew’s Hoad,
Huddersfield.

The Aberdeen and District Wireless Soclety.

A meeting of the Bociety was held on Tuesday,
October 26th, Mr. F. H. Cartwright in the chair.

The Becretary delivered a lecture entitled * An
Outline of the Prinei of Tranamission and

tion of Wireless Bignals." The lecture was
amply illustrated, and a hearty vote of thanks
was accorded the lecturer on the eall of the Chair-
LA,

On Tueaday, November Znd, Mr. Jas, Bimpson,
M.M., read s paper on " Wireless in Warfare,"
He pointed out that on the outbreak of war Britain
wos gadly deficient in wireless squipment as com-

pared with our French allies, and Germany. Tte
Germans at the outset were invariably t well
informed in advance of all raids the

Allies. The latter, however, made rapid progress,
and were acon far in advance of the enemy in the
matter of HquimeL

Mr. Simpron's Paper was highly interesting, and
& hearty vote of thanks was accorded him.
© Decasion was taken to congratulate Mr, G,
Benzie, Culter, & member of the Commities, who,
along with another, Mr. Jas. Miller, Mile-End
Avenue, Aberdeen, had intercopted from New
Jersey, Sir Harry Lauder’s song, ° Hoamin® in
the Gloamin',” transmitted by Mr. H. Robertson,
of Keyport, New J We are vory proud that
membera of our Bociety should accomplish such
a preat feat. We are all looking forward to &
Papoer from them dealing with the subject.

voral new members have been enrolled.

Moembership cards, with the Bociety's Rules and
Regulations printed thereon, are being issuved
on receipt of payment of Entrance Fee (5a.) and,
Annual Subseription (10a 6d.). —Hon. SBecretary,
Mr. W. W. Inder, M.LR.E., 414, Union Street,
Aberdeen.

Walsall Amateur Radio Club,

At a meeting of the Club held on Monday,
November lat, some of the apparatus made by
memberas was exhibited and Ehﬂtﬂgﬂphad,

The junior class of the Club is progressing very
favourably and ia most enthumastic. Lectures
on the principles of electricity and magnetiam
are given twice & week.

The senior membera of the Club wvisited the
Birmingham Wireleas B8chool, on  Wedneaday,
November 3rd, where a very interesting time was
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spent. Hon, Secretary,- Mr. Edgar W. Brdge-
water, 17, White Street, Walsall.

The Blackpool and Fylde Wireless Soclety.

At a meeting of wireless amateurs on the 4th
November, at 1, Boscombe Hoad, Blackpool, the
above Bociety was formed.

A Committes and Tem ry Secretary were
elected, and the rulea of the Society drawn u

The ayllabus of lectures and meetings for the
season will be discussed at the next meeting.

All ns mtarﬂat&d can obtain information
from the Tempora g Becretary, Mr. L. Pollard,
208, Cunliffe Road, kpool.

The Wireless Soclety of Epsom.

A wireleas Bociety has recently been formed in
Epsom, and the Committes, provisionally elected,
hope that all amateurs in the Epsom district will
take such formation as & welcome sign that some-
thing is being done on their behalf.

Will all those interested kindly communmicate
with the Hon. Secretary, Mr. E. J. Alway, 38, Miles
Road, Epsom.

Amateurs in Goventry.—With a view to form-
ing an Amateur Wireless Club, Mr. E. E. Stewart
of Ash Green House, Exhall, Coventry. is anxious
to get into communication with interested amateurs
in and about his district. A number of er Navy
and Army operators are already co-operating with
Mr. Stewart.

Wireless Club for Lincoln.—Messrs. A. L.
Astill and A. J. Yeates are endeavouring to form
an Amateur Wireless Club st Lincoln and request
the asmstances of all wireless enthusiasts in the
district. These gentlemen are of the uP'lninn that
considering the number of amateurs in Lincoln
holding P.M.G. licences, there is every possibility
of s first-clasa Club, Interested readers should
communicate with Mr. A. L. Astill, 168, West
Parade, Lincoln.

AN AMATEUR STATION

UR photograph illustrates the

station belonging to Mr., E. ]

Simmonds, of Gerrards Cross,

Bucks, all of which is home-

made with the exception of
the telephones and valves,

On the right is seen the wave-meter with
adjustable search-coil, reading up to 20,000
metres, below which is a telephone block
for plugging in extra telephones.

The amplifier is a five-valve (3JH.F. and
2L.F.), but any number of valves from two
upwards can be used.

In front of the large inductance, which is
used for quick search-work, is seen a balanced-
circuit tuner with honeycomb coils ; some
of the latter can be seen to the extreme left
of the photograph,

Mr. Simmonds asserts that quite a number
of American stations are audible on this
apparatus the whole year round, and in spite
of the strong atmospherics which prevail

throughout the summer months, signals from
NPL are always of sufficiently good strength
for experimental purposes.

As the photograph shows, the set is both

neat in appearance and well made.
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A “SEMI-FIXED

By ]. R.

O doubt there are many

amateurs who have started

their receiving stations without

any of the essential dam for

the proper proportioning of
their various instruments, When alterations
become necessary, it is a good plan to make
a tus, the electrical or wireless value of
which may be increased or decreased without
a corresponding increase or decrease in its
over-all dimensions, thus eliminating a re-
arrangement of instruments.

“hfixed" condenser is about to be
described, which, while not being as tedious
as a rotary condenser to construct, is capable
of quite a range of capacity without altera-
tion to its mechanical dimensions.

” CONDENSER

HourT,

1" thick, is used for the base. To the two
sides and to one of the ends, wood strips
}* by }°, are fixed, thus leaving one open
end, to which is fitted a piece of ebonite
24" by 13" by &". A lid }* thick completes
the case.

The ebonite carries the two terminals and
the connecting strips ; the latter should be of
springy copper, 4" longof No. 225 W.G.,and
bent as shown.

The condenser is made up in the wusual
manner, with alternate strips of foil and
shellaced paper. Since the foil is bent over
towards the top of the condenser, as in
Fig. 2, care should be taken that a space of

}" is allowed between the longer edges of
the paper and the foil, and §" at the ends.
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Fig. 1.

Fig. 1 shows the general arrangement of
the component parts of the condenser. The
box can be made of ebonite or wood, the
latter being cheaper and quite suitable.

A piece of wood, 5° long, 21" wide and

The sections of the condenser should
preferably be made up in numbers of sheers
that will give any figure between 1 and 9, as
desired, s.e., if the first section is made up of
four sheets each side and the remainder
three, two and one respectively, any number
of sheets between one a.mi ten may be
obtained.

Care should be taken in seeing that the

foil of each section is covered and the
underside left bare, so that when sections are
placed together the correct thickness of
insulation is maintained between them.

The lower foils of each section should be
at opposite ends to the top foils of the same
section, so that alternate sheets will be con-
nected to separate terminals, as in Fig. 2.

The spare sections may be conveniently
stored in the bottom of the case, an extra
sheet or two of insulating paper separating
them from the sections in circuit.
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PAGES FOR BEGINNERS

Under ths

heading we publish compLETE
spectally designed and written for beginners in wireless work,

instructional  articles, forming a  series

Hardly any math ematics

will be introduced, and we hope to present the fundamental facts of wireless in such a
manner as wifl prove attractive to a much wider range of students than that for which

this series is primarily intended.
THERMIONIC

HE action of the valve as a

relay, or amplifier, can best be

understood by referring to the

curve giving the variation of

plate-current with grid-volts. A
typical curve for valves of the R type is given
in Fig. 1. At zero grid-potential, it is seen
that the rate of change of plate-current is
at its maximum. A slight variation in grid-
volts, either positive or negative, will therefore
result in a correspondingly greater increase
or decrease in plate-current.

Fig. 1.

This magnifying effect of the valve is
utilised in the making of amplifying sets,
the details of which will be considered later.

Returning to the characteristic curve, let
us examine the condition which arises when
the grid-potential is negative. At the lower
bend of the curve {marked X in Fig. 1) we
see that a variation of grnid-potentnal of two

VALVES—III.

volts in the positive direction (r.e., from—2
to (,) results in an increase of plate-current
of 36 milliamps. [If, however, the grid is
made 4-volts negative (r.e., from —2 to —4),
the plate-current only decreases by 0-8
milliamperzs.  Surpose now the grid were
connected 1o a circuit so that its potential
was continually varying between —4 volts
and zerr. The plate-current would vary
also, but the increase of current due to the
positive half of the wave would be greater
than the decrease caused by the negative
half  The curves illustrated in Fig. 2 will
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help to make this point clear., The top
curve represents grid-potential, which is
varied from —4 to 0. The varation in
platecurrent is shown by the curve below.

The result, therefore, of applying an
nn:il].al:ing volrage to the grid, is an guerage
increase in plate-current. The next stage
is to connect the valve in a receiving circuit
and see how this increase of plate-current is
utilised. The diagram of connections is
given in Fig. 3. A potentiometer is included

I-I|l
—| -1

-

(&

t_'ﬁ"J

in the grid-circuit in order to apply an initial
voltage to the grid. The plate is connected
to the + terminal of a high-tension battery,
the negative of which is connected through
the telephones to the flament.  If the atmi
is not receiving signals there will be a small
steady current flowing through the telephones
whlch will not give rise to any sound. An
incoming signal will cause a quick variation
in the grid-potential (refer to Fig. 2) which
in turn will cause an increase in the flow of
unidirectional current in the plate-circuit.
This average increase of current will then be
marked by a click in the telephones at the
commencement and end of the signal. In
fact, the valve will be acting as a very sensitive
rectifier, with the advintage—that the in-
coming signals lose but little energy in the
grid-circuit.  In the case of a carborundum
crystal detector, the energy absorbed by the
detector tends to damp down the oscillations,
With a valve, however, the energy in the
telephones is supplied by the high-tension
battery, and there is less damping of the
oscillations,

It has probably occurred to the reader
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that a similar rectifying action would be ob-
tined if the valve were worked at the upper
bend or " knee™ of the curve (the point
marked Y in Fig. 1). :

In this case the grid would be given an
initial positive potential, and the average
plate-current would be decreased by the
incoming signals. The only disadvantage of
this adjustment is that there is a larger steady
current Aowing in the plate-circuit which
shortens the life of the high-tension battery.

Consider what happens if the grld—putcntltl
is adjusted so that the variation in plate-"
current is equal for both halves of the oscilla-
tion, which will happen if the grid-potential
is set at 0 (see Fig. 1). The variation in
plate-current will then be the same whether
the - potential of the grid is chan from
0 to —1 or 0 to +1 volts. The plate-
current will oscillate,in time, with the varia-
tions of the grid-potential, and the valve will
no longer act as a good rectifier. However, since
the plate-current is now oscillating in syn-
chronism with the incoming oscillations,
but with a higher amplitude, it is possible to
make these oscillations in the plate-circuit
help the incoming signal. In order to effect
this, a coil is included in the plate-circuit
which is placed near the receiving inductance.

Fig. 4.

The incoming signals will induce an oscillatory
current in the platecircuit which will in
turn increase the intensity of the incoming
oscillations. By this means, it is possible
to greatly increase the strength of signal
received. A diagram of the circuit is shown
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in Fig. 4. The coil in the plate-<circuit,
because of it " acting-back ™ effect is usually
termed a reaction coil.

The remainder of the circuit includes a
detector and telephones which are connected

BEGINNERS

across the plate-reaction coil.

This arrangement of the valve circuit
simply serves to increase or amplify received
signals, and is known as a high-frequency
amplifying circuit.

The CONSTRUCTION of AMATEUR

WIRELESS APPARATUS
A FRAME AERIAL RECEIVING SET-IIL

THE H.F. AMPLIFIER PANEL.

HE amplifier panel is to be
designed to take four wvalves
instead of three as was originally
stated, and we will use for our
purpose the Marconi V24 type
valve. The amplifier will work on the well-
known intervalve-
resistance and con-

The whole will be wired with stuff wire
connections and should make a compact and
useful amplifier for long wave working,

The panel itself should be made of ebonite,
by reason of the fact that a wood panel would
require all holes drilled,to be bushed with
cbonite, thus making a far more expensive

proposition.
The panel should

denser principle.

be cut to T§" =

The clips for the -l— $ o “"“:‘ o i | 734" out of 3"
four wvalves to- l ebonite. A num-
gether with the ber of plain holes

filament resistance
and grid-potentio-
meter handles will
be mounted on the
face of the panel.
Clips  for three
anode - resistances

Bt

T III z°
Lo | 5

should be drilled

-1;—- and for thispurpose

+[ Fig. T will serve as
Py a guide. The dia-

+* gram showsall the

holes which will be
required, excepting

andthree grid-leaks {' X _f___ v those needed for
will be mounted fixing the screws
on the back. iy - -+—+-, - into the box. The

The condensers ;"M m w e :’i-'- ebonite panel
will be mounted on '_1:_ '@r_ il T :u should  be accu-
the grid and anode r e ; e _ rately marked in
clip screws. The t . ?- I accordance  with
filament resistance o E— s wq Fig. T and the
will alsoe be & holes above the

mounted on the
back of the panel,
whilst thepotentio-
meter will be fitted to two wooden supports
screwed to the panel, A small telephone
transformer will complete the panel.

points XY should
be drilled for 5 BA
clearance and those
below XY should be drilled for No. 6 wood
screws. After completing all necessary drilling
the surface of thepanel should be rubbed smooth
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with emery paper until the outside surface of
the ebonite is removed. This is done because
the shiny surface of the ebonite is often
detrimental to insulation resistance—causing
surface leakage at high frequency.

With the panel finished, the valve and
resistance clips should be made. There are

three types of clip—valve.filament, grid,.

and anode, and resistance clips.  All may be
made of hard copper or phosphor. bronze

e DIA
e
W
 § '
*ﬁ- j
" Ya
-5

Fig. 5.

strip No. 26 gauge and §" wade. The valve
clips, ot which 8 will be required, should be
shaped as in Fig. 8, the base being §° long
and the vertical portion approximately 1°
high. A %" hole should be drilled in
the vertical portion of each as shown and a
5 BA clearance hole through the centre of
the base. The grid and anode clips, of
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which B will also be required, should be shaped
as shown, They should be bent to the
shape given, and have a 5 BA clearance
hole through the centre of the base. They
should be 17 high from the base to the top
of the bend.

The resistance clips, of which 12 will be
required, should also be as in Fig. 8. The
height should be 1* and the base 3" long. A
5 BA clearance hole is drilled through the
base and a slot §" wide and'}" deep made in
the top. .

When bending the clips do not make sharp
hends with square corners, but bend them on

PIE’CE of 1" rod, so gwmg the corners a
certain amount of springiness.  [f this is not
done the clips will probably break when the
valves are put in.

In clips Fig. 8, it will be noticed that
the ends of the springs are slightly. bent.
If little nicks are made in the ebonite panel to
correspond with the bent springs it will be
found that when mounting the clips, the
bent points of the latter will fit into the
little nicks thus making a good locking device
to keep t!'l: springs from turning round.

The intervalve condensers, which are
:001 mfd. capacity, and which must be made
sufficiently small to permit their being
mounted on the fixing screws of the grid and
anode clips, are the next items to receive
attention.  Full details of these together with
diagrams showing the mounting of the clips
and condensers fitted to the panel will be
given in the next issue,

article
T hoss

are in

TYPE MARK III RECEIVER.

S0 many arc the questions we receive asking particulars as to how the receptive
range of these instruments may be increased, that we have decided to publish an
dealing with the subject in full,
of our readers who are in possession of Mark 11l Receivers, and who
need of advice concerning them, would do well to watch future issues,

at the earliest available opportunity,
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BOOK REVIEWS

AVIATION.
By Benjamin M. Carmina,

London : Messrs. Macmillan & Co., Ltd.
New York: The Macmillan Co.
Pp. 175, diagrams. (11s. net).

HE recent announcement made

by the Royal Aeronautical

Society, to the effect that in

future all papers and communica-

tions destined for places abroad
to which there is aerial communicatior will
be sent by air mail, is a practical illustration
of how aviation has developed. With the
daily flights of passenger machines over
European and American air services, with
the rapid advances made in all directions of
aviation, it befits us all to acquire at least an
understanding of the fundamental principles
upon which the study of aeronautics s
based.

The need of a book, which though giving
the theory of aviation loses nothing of its
practical end, has long been felt, and the
author in compiling the book under review
has not only endeavoured to satisfy this
needed desire, but has succeeded to some
considerable degree,

For a pgiven aeroplane part, the most
common term has been chosen out of a maze
of confusing terminology, and in Chapter [1,
which deals with construction, one becomes
acquainted with the mmningﬁ of such words
as ** longerons,” * struts,” * nose-plates,” and
many others. Each part is shown in position,
in well described and clearly drawn diagrams.

The book opens with a chapter cxtlusiv:l:,r
devoted to the theory of ﬂ]ght, GEEH]}}"]I'IL.'
!:hir‘t}r -three pages of interesting and instruc-
tive matter, written in a style simple enough
to make its meaning clear, even to those
whose knowledge of the subject s but
nebulous and scanty. The science of mechani-

cal flight is sufficiently treated upon to give
the student, amateur or layman, an under-
standing of its general principles, without
confusing him with unnecessary formula,

An appendix is added for the benefit of
those students who wish to go deeper into
the science of aerodynamics, and to facilitate
the task of those who have not the necessary
mathematical knowledge, the superficial ele-
ments of algebra, trigonometry and the
metric system have been given in the defini-
tions.

METEOQOROLOGY.,
By R. G, K. LempFErT.
London : Methuen & Co., Ltd.

This volume, which has recently appeared,
is from the pen of Mr. R. G. K. Lempfert,
M.A.,, C.B.E., Assistant Director of the
Meteorological Office.

"The object of the book is to supply the general
public, and in particular those who are con-
cerned with the subject, in the daily per-
formance of their occupation, with an up-to-
date text-book which will present, in an
interesting manner, the results which have
been obtained up to the present day from the
systematic study of the weather and the con-
ditions and influences which govern it

The author describes the methods used
and the various instruments emploved for
the compilation of weather forecasts. An
explanation of weather maps and their
preparation forms a fascinating opening
chapter.

One cannot read the book without feeling
how powerful an aid to progress is the
utilisation of information obtained from
the study of this science.

From references given in  the book,
the inestimable service rendered by the
Meteorological Ofhee during the war can
be appreciated.
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QUESTIONS AND ANSWERS

NOTE.—This section of the magarine & placed af the dvaposal of all readers who wiah fo receive sdvice and
wnformabon on maliers perigining do both the fechnical and non-fechnical mides of wireless work., Readers
shovdd comply with the following rules.—(1) Questions showld be numbered and wriften on one mide of the
paper ondy, and should not exceed four in number, (2) Queries showuld be clear and concise. [3) Before sending
in their questions readers are advised lo search recenl numbers o see whether the same queries have nol been

deall vwith before. (4) The Edltor cannot underiake to reply to queries by post.

(5) All gueries muai

be nccompanied by the full name and addreas of the sender, which is for reference, nol for publication. Queries

will b ansnevered wunder the tnifals and bown of the correapondent, or, of so desired, under a

* nom de plume.™

{6) Readers deslrous of knowing the conditlons of service, etc., for wireless operators will
save time by writing direct to the various firms employlng operators.

H.E.D. (Manchester) asks (1) If a m:ﬂmnp rel
were made from cerfoin  apparaius, woudd be
efficient. (2) If, omilling the A.T.1., whai qumhﬂgth
ke could recevve. (3] For pnrﬁnﬂl'ﬂﬂ of an AT.1
to tune his set lo a range of from G00-3,(H0 metres.
(4) If il ir advisable to have the variometer in circuil,
and would the A.T.C. be beller across the reaclance.

(1) The circuit is of a [airly suitable type, except
for seriee inductance and wvariometer in aerial
circuit. which sre not long enough to be of much
use. HReactance coil is also not big enough.

(2) About 700 metres, unleas tuning condenser is
shorted, in which ease it would reach about 1,000
metres.

(3) A.T.L should be about 8" x8" of No. 24
Wirse.

{4) Variomater does no harm, but can be omitted
if deaired. A.T.C. should be placed as shown, and
not across reaction coil. Fig.

=
L

Fig. 1.

_—
T

J.5.F. { Herne HIIl) has made a valve and
eryatal sef as described in early vssues of this volume.
The wel worke well, but he wishes o wse a second
valee ineead of crysial. He asks (1) For a design
Jor such a st with all necessary details for con-
slruction. (2) What i the wmarimum effirieni
wavelength for auch a set. (3} How sl cowld he
modificd for C.W. recepltion withoul a separafe
heterodyne.

(1) The mmFl'ru‘tu detailed deasi of & sot to
meet any individual uirementa 18 quite outside
the scops of these colummns, which are intended
to help correspondents with particular difficultios

they have met with. The type of set you have
referred to is not suitable for alteration sa you
suggest, using single L.T. and H.T. batteries for
both valvea, To meet your requirementa we should
recommend H.F. resistance amplification for the
firat ltagu you will then have litile dificulty in

second valve. Many seta of this type
have gﬂm sketched lately, which see and in particu-
lar reply to E.J. (Sutton) in issue of October 30th.
For rectification after H.F. amplification a valve
givea little better resulta than a crystal.

{2) Difficult to eay, aa it depends o much upon
local con uam:ﬁc-m y 6 llllﬂ to 8,000 ma.

(3) The origi eircuit should receive C.W.
without an independent heterodyne. 1f you cannot
do  this, try inumhlnimg or reversing the
connections to coupling coi

L.G. (Oxford) sends o diagram of a crysial
rﬂ:ﬂtur and asks (1) If (he lramfnrmn-r T

sitated. (2) Wo we  rive
_far eonalruction of a transformer suilable for
40 ohm. telephones. (3) Ja a blocking condenser

needed, if a0, in A or B, (4) What be Lhe
capacily of the blocking condenser and variable
conudenser,

(1Y

{2) Transformer in the March 1020 issue, page
889, should be quite satisfactory.

{3) Blocking condenser ia not necessary, but
may somewhat improve reaults, it may be used on
either side of transformer, preferably on the H.R.
gide.

(4) Varable A.T.C. maximum about 002 mfds.

D.5. E:Ihllhf} asks how he can get H.T. vollage
off a D.C. main.

See page G44 of the issue of The Wireleas World
for December, 1919, obtainable from the Wirelesa
Presa, 12-13, Henrietta Street, London ; poat free,
ls. 3d.

B.X.K. (Lelcester) sends particulars of a valve
receiver which he intends building, and aska (1) For
eriticiem of acl.  (2) Would honeyeomb coils with
tappings have m:ﬂ apecial merits, as he wishes o
aave apace.  (3) What would be approrimate mizes
af coils shown in his sketch, and what ts the best
aize of wire to use. (4) [f he is correct in assuming
the set wonld respond to any wavelength up to 5,000
miElres.

{1} Type of set is all right. Reaction coil should
be on plate gide of H.T. battery and telephones,
tuned-circuit condenser { -} }—rather big—make it
D5 mids., and tuned-cireuit inductance 20,000
mhys. Grid-condenser much too big; make it
«MHHMG mids.
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(2) Ta honaycomb coils ean bo used, if
desired. should be f[airly efficient, and should
certainly save mpace,

{3) We can only give very rough estimates, the
actual valuea will depend 8o much on the method
of winding, ete. Bay, for A.T.I. and tuned-circuit,
25 la of 25 turne each of No. 24 on & former

" diameter. For reaction eoil use about half the
above number of turne ; thinner wirs can be usad,
if desired, say, No. 30. Eﬂu‘pling can be between
ahove pair of larger coils, direct if desired. If &

coupler-primary is used Tt might contain
about 100 turns.

{4) Yea, fairly comfortably.

F.L.D. (Mancheater) sends a diagram of an
aerial Fig. 2 Aeight 356 ft., len AR twin.wires
45 fi., length BC bein-wires 25 fI., pouge of wire,
No. 168 B.'W.G., together with receivrng circuil
and descripbion of opporaius weed [(Fig. 3) and
asks (1) For crticien of &t and oermal
{2) If wring pancake coils for A.T.I. and reactance
unils, the following arrangement will be salisfociory.
ine pancake codl tuning from 1) melres o 2,000
mas., one tuning from 2,000 metres fo 10,000 ma., and
one from 10,000 re 20,000. FEach of these to have a
reactance coil fo couple with 4t Tuning to be done
with M mfd, condenser. (3) For dimensionas of
formers and gauge of wire for above unils,

Fig. 3.

{1) and {2) Aerial O.K. Suggested circuit is fairly
good, except that grid-condenser should be smallor
than 0002 mfds., say, 00004 mfds. You will not,

however, ba able to get the rangea you '“EF“"" G
the maximum wavelength for any given'A.T.1. will

only be about three times the minimum for the
same coil. You will have to put tappings and &
ewitch on your A.T.I. Then makes your ran
say, 300-1,660, 1,600-6,000, 6 000-20,000. ou
will find difficulty in getting balow about 300 metrea
with this type of circuit.

(3) A.T.I. firat range, 120 turna, No. 28, mean
diameter B ema. ; AT.1. second range, 260 turns,
No. 28, mean diameter 14 cme.; A.T.I. third
range, 760 turns, No. 32, mean diameter 24 oma.
For reaction cnils try sbout half as many turns
as A.T.I. on firet two ranges and one quarter as
many on third range.

l; NUBIBUS (Woburm Sands) encloser a
aketch and description of his 2-valve receiver, which
has multi-layer coils of enamelled wire for funing
purposes, and conmisfs of a grid-leak defeclor and
nofe magnifler. He asks (1) Why the sel will not
oscillafe on cerlain studs of the reactance. (2) How
he can reduce wavelengih. He states thal he cannot
get below 6,000 meires, even when culling oul secondary
condenser. (3) What i the capacily of a condenaser, the
conatruction of which he giwes, (4) If the above
recevver should get 2,000 metre slalions,

{1) We think the insulation of the coils may be
faulty, or conceivably the losses due to the multi-
layer winding may give you trouble.

(2) In all probability there is a definite minimum
wavelength due to the seli.capacity of the coils ;
this you will not be able to overcome.

(3) -0023 mids., ap m:ima::gr.

{(4) It isa not possible to predict the minimum
wavelength of a sot such as yours, where tho self-
capacities play such an important part.

H.H. (Newsham) encloses diagram of a receiver,
and asks (1) If we would exrplain how fo add 1, 2,
3 or 4 more valves as amplifiers fo a cerfain circudl,
(2) If intervalve transformers are used, would the
Sfollowing be suitable : 3,000 furns of No. 40 B & 8
enamelled wire, with 12,000 turne of No. 44 B &8
enamelled wire and switably insulated. (3) If it v
necessary o show lapping swiltches to induclances 1n
a P.M.G. drawing, (4) Where he can gel a descrip-
tion of a wavemeter o measure CW, up lo 25,000
meires and one lo measure spark signals up io
10,0 amedres,

(1) Your drawing and connections are so com-
plicated that we are quite unable to trace it out
satisfactorily. Assuming that they are correct and
give stages of rectification and note maﬁ:niﬁ-cu.tiun.'
you would be well advised to introduce some
stages of H.F. amplification. We cannot enter into
the general design of such circuits in these columns,
but possibly the most satisfactory typoe for long-
wave work ia the resistance amplifier. See article
in March issue of this yoar.

(2} The windings would do, but preferably more
turns in the same proportion should be employed :
twice as many of each would perhapa be belter.

(3) We do not think so.

{4) We do not know any description of thia
kind.

H.H. (Dewsbury) asks (1) If it i» possible fo
make a relay which will reapond fo W.T. mignals.
(2) If a0, should it be arised. (3) What mize
showld the coils be made and how much wire
showuld be wased,
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(1) Yea, if you have a suitable valve circuit and
fairly strong si

(2} Yea

i3) Fuu.r ounces of No. 44 B.W.(3. should
suitable for the average wvalve.
size of coils depends on the deaign of relay ; apart
from this, it 18 not very m Co t any
textbook on landline telegraphy iu-r deacription of
typical relaye.

RA.HW. (London) encloses a sketch of a
eryalal receiver wilh bdiuvmﬁﬁer, and osks for
construchional parficulars o give Mim o wave.ra
from 300 to 2,500 metres. He also gsks (1) if’:'.f:
A.T.C. d& ondy reguired when i is o reduce
twarelength, and o keep some AJT.L in circuit to
connect to the amplifier. (2) If some AT.L iz in
consequence, absolulely neécessary with His erreuil,
{3) If he can use & galena crystal insiead of car-
borundum en A circual he gives,

. . Your set is identical with the * crystal receiver
with valve magnifier,”” described in the issues of
lIlﬂl 17th and May lst of this year. You will get

particulars in those two numbers. As regards
,',ruur‘fiurthar queries—(1) Correct; (2} Correct ;
{3) Yes.

B.J.A. (Wembley) asks (1) How fo find the
wavels to which a loose -coupler will tune, (2) Why
values for grid-condensers and leaks vary so0. (3)
What is the best rectifying valve. (4) What is the beat
value and whether the exact value f8 very importand.

(1} A Il.'rnn-ﬂuupl-ur will tune to tha wavelength
of the circuits in which ita p and sacondary
coils are included. Without particulars of thees it
in impossible to state what wav h it will
reach. The wavelength of the cireuit

ds on the inductance (L) and the capacity
{C) of the tuning condenser. You must caleulats
these and spply the formula \ =-8856 vLC, where )
is wawlangtﬁm metres, L is inductance of secondary
in microhenries, C is capacity of tuning condenser
in miorofarads.

(2) The determining factors in choosing the value
for a grid-oondenser are the wavelen and the
capacity between grid and filament of valve. A

- smaller condenser 18 required for & shorter wave-
length, but it must bs much r than the valve-
capacity in any cass, The value of the lsak depends
the value of the condenser and on ths strength
m] signals. Smaller condensers require leaks of
lower resistances. Apart from the above, different
rimenters have found different wvaluea most

suitable, and it is imposaible therefore to make any
rile.

(3) R and Q (Marconi) are both good. There are
doubtlesa many othera

(4) One suthority we know of recommends
003 mids. and another 000002 mfds. As a
general rule you will find 00002 to -00008 mfds.
auitable limits ; grid-leak, 1 to § megohma.

A.E.H. (Forest Gate) encloses diagram of a
crystal receiving circud with parficulaors, and asks
(1) The marimum wavelength he can tune. (2) If he
can wie a variable condenser of cerlain dimensons
Sfor secondary tuning. Al present, he atates, i will
ondy work ol minimum eapacity. He arks what
alterations are required. (3) If by lurning frame
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atried Arowgh 360 degrecs he can receive messages
Jrom all poinds of the compass. (4) With rﬂfm
o the type of Leclanche ballery mentionesd in tha
insue of Seplember 4th, he stoler thal, uring nine
1/32% thick, area approrimalely 27 square ond
carbon 1 in diameler, he can only oblain §-voll. He
asks why this is.

(1) 2,500 metred on asrial circuit.

{2) This condenser is too small to tune to 2,300
metres, and will only give 800 metres. This doea
not explain II‘1-1:|.I'<.'uur difficulty, which appears to be
due to a fault in the condenser. You should test
for short-circuiting.

(3) Yoea.

{4) Your trouble is probably due to polarisation.

A.H.F. (Birkdale) asks (1) For criticism of a

proposed receiver, a skeich of whish i given. (2) For
the most suilabls value for a variable condenser, shoun
in the above receiver. (3) The expacily of a ceriain
condenser, particulars of which are given. (4) If
obove el would receive BYW on his cerial.

(1} Your connections are wr Bea article in
insue of B-l:lpl.urnl:l-ar 1918, for t-_ﬂ:rmnﬁ cryetal regeiver.

(2} In view of wrong connections, better omittad.

(3) About -3 mfds.

(4) Apart from the [aulta, it is im ible t-nuf.
a8 you give no particulars of the (:mi

W.R. (Leeds) sends skeich of a set he proposes
conairucling, and asks (1) For crificiam of his sel
(2) For range of sed. (3) How set could be improved.
(4) If 2,000 chms resistance would be sufficiens for
fele phones,

(1), (2) and {3) We are afraid circuit is of
little use. It is guite y connected. Consult
ricant 1o for ams of mm cireuiba;

wo shoul ulluu.i:lm:,r-uutulut.n on the sub.
ject such as Bangay's Elementary Principles. We
do not 5 how your potentiometer is
intended to work, aa it to hawve two
terminals only. We would recommend you to use
the ordinary wire type. For an A.T.I. youshould
use coarser wire than No. 32, say No. 24. Also
increase the diameter of former to § or 8 inchea

(4) Yea, though somewhat higher would be
preferable.

R.A. (Wicklow) asks (1) What are the lows

cothy wosnd iR narrow grooves are unsuilable whelst
ha finds that these coils are virtually the same
pancake coils. (3) Mmmmmqﬂ-
winding deseribed ond lustrated on pages 4684
whech Re says o diffioull to wind owing fo the crosning
wire slipping, ond also o the faci thal the effect of
the crosming wire & cumulative—is Rere any woy
of keaping the wires from slipping. (4) Is a apider
used i honeycomd winding and would o soll wouwnd
on g spider Raving a double row of pegs, amound o
honeyeomnd wanding,

(1) Thera are no simple lawe You will fnd
eertain quantitative expressiona for mutual in-
ductancs of the reaction and tuned eireuit coils
in various text books (¢f. Stanley, Vol. 2, page B6-7),
but thess expressions are almost useleas for the
determination of suitable sizes of coils for practical
use, a8 they would involve calculations with factors

L
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which are difficult to obtoin end rather variable
when obtained.

{2) Pancake coils differ from ordinary multilayer
cotls, in that in the former, turns, which are at
a considerable difference of potential (ie., which
are separated by & mnsidernlﬁe numbear of turna
in clrdI:: of putting on), never lie close together
whereas in the latter they do. Thia accounta
for the difference in self-capacity.

{3) To get good resulta in pile-winding the various
croag-overs from top to bottom should not be made
at the same point on the circumference each time.
Ry doing this & bad bulge is obtained which geta
WOrs me::ﬁiﬂljr. Ii, however, each cross-over
is made a it 1" further round the circumference
than the last, then the bulge comes at a different
place each time and does not grow unmanageably
large.

r[E-IE} A spider is not usually used in manufacture.
A good imitation of & honeycomb winding can,
however, be made with a double spider as you
auggest.

RANK NOVICE, (Dorchester) encloses specifi-
cation of a erysfal receiver and aska (1) If eircudt
in workoble. If not, why not. (2) What caparity
funed.circud and felephone condensers should have,
{3) For a diagram if circuit is wrong. (4) If energy
{nccumulator or battery ) ia needed in detector coreuit,

(1) Gircuit correct.

{2) It depends on wavelength you propose to
receive, which you do not specify. Assuming
that you have an aerial of maximum P.M.G.
dimensions your aerial-circuit should tune to
2,300 metres. A variable condenser of 0002 mids.
will be enough for your tuned.circuit for the same
wavelength. The telephone condenser is not
really necessary, 003 mfds. is a suitable value if
used

i3) Ko need. :

i41) Bome crystals, e.g.. carborundum, require a
potentiometer to adjust them to their most senaitive
point. It is not & queation of energy, as other
crystals work equally well without batteriea.

H.P. (Ashtead) encloses diagram of his crystal
reeejver with certain particulars regarding it He
aska (1) Why he eannot get Nauen, though he hos
i ppaarently e inductance to do so. (2) With
regard o his telephone transformer, which he hos
constructed on the [ines of that described in the iasue
af March, 1920, would his primary winding of 4 oz
of No, 38 8.W.G. plus 4 oz, of No. 42 8.8.0., account
for his getting bad signals. (3) If it i» practicable
te wind No, 18 linned-copper wire, on a former made
up of 4 porcelain rods elam ped between (wo woolen
cheels, and what would be the approximale in.
ductance of mich an arrangement. | Dimensiona
given.) (4) If the resistance of the tinned surface
of the wire is worth considering.

i1} The inductance in your serial circuit should
certainly be enough to tune to 5,000 ms. Are
vou certain thers is no fault in your circuits, eg.,
a bad contact or faulty insulation in any of your
aliders,

{2} The resistance should be of the same order
as in the original. It is possible vou may have

the two parts of the primary winding oppositely
connected. Try reveming the connections of one.

(3) Yea, about 3,300 mhys.

(4) No.

J.D. {E.E. |-'l-} aele sketck el l;.nuﬂ:'-l:ﬂnra ﬂ_f
hiz valve and erystel receiver, aned aska the following
guestions. (1) If hin present AT.1. can be waed
ns a loading-coid, (2) Gouge of wire and length
required for tuned.cireuit coil.  {3) Cauge of wire
and length required for reaction cod. (4) If ke can
use any of severnl basbel type coils deseribed.

(1) Yea.

{2) Former 7"« & of No. 28, say 800 ft.

{3) Former 4" « 3" of No. 24, say 150 it.

{4) We do not understand how you can get
as many turns of wire on basket coils of so amall
diameter. Either of the No. 30 wire coila may be
used in plate tuned.cireuit for certain wavelengths,
or the two may be used in series if deaired. Coila
of No. 36 wire will have a too high resistance to
give very good resulta. 0003 condenser should
be used in plate.circuit, remaining two in parallel
in aarial.

C. THREX (Harlesden) ciclowes o diagram of
the presumed conneclions of an A Mark 4 amplifier
and asks (1) If they are correel.  (2) If i would be
correct (o conmect a  magnelic  reaction-coil  af
@ certain  poind an the eircwit.  (3) If the con-
nections of the seconduries of the indervalve trans.
formers to the negative of the filament, and to earth,
are as ¢ ficient o another arrangement he proposes
in which they would be connected lo the posilive
of the filamend. (4) If connecting the iron-cores
of the tranaformers fo the positive of H.T. would be
any good,

{l) Yea, we are only in doubt about the ter.
minals A and B which we thought were inter-
changed.

(2) No, it can do no good in the position you
show, as there is nothing with which it can roact.
Reaction-coils are, in any case, of doubtful value
in most noto-amplifier circuits,

(3) The amplifier is, we believe, designed for
Gl volts H.T, and R valves, For this purpose the
grids of the amplifying valves should be at zero
potontial,

{4) If you wre troubled with howling, it might
atop it, possibly an earth connection would be better,
though it depends on how {ransflormers are wound,

STUDENT (Lewlsham) asks how fo increase
wavelength of a Mark 3 tuner o about 3,000 wmeires,
preferably withow! dismaniling the coils,

This problem has been discussed in several
recent replies, which see for details of various
possible ways of altering the tuner. Briefly, we
think vou will get bost results by using an additional
A.T.L. in series with original A.T.L., placed outside
the tuner, together with another tuned-cireuit
eoil in series with, or inatead of, the orginal tuned.
circuit coil. It will probahly be necessary to couple
these additional eoils together in orler to pet
efficient coupling between  the ecircuits The
original may be retained unaltersd.

E.H.J. (London) sends descri ption awd diagrom
of a crystal receiving sef ol asks (1) If v ponaider
the circuit good.  (2) Betcoen what muges of ware-
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Pemgpih will 11 receive, (3} What sevuld be suilable
dimensions for a loading coil to enable him fo receive
o much higher wavelengths, say 12,000 mefres,
(4) What would be suwitable rewistance for potentio-
mEler.

(1} Quite,

{2) From a few hundred to about 4,000 ma,

{3) Hesults with a plain erystal set and small
aerial are very poor above about 5,000 metres,
and would not ba worth the trouble and ex
of obtaining. For 12,0000 metres, coil would have
to be about 247« 107 or equivalent tube.wound
coil, of No. 26 wire,

(4] Anything between 10} gned 500 ohmes, wouald
be quite satisfactory.

5.W. (Kllburn) sends sbeich and descriphion of
a cryslel sef, and askes (1) Our opinion of the sef
aid of dimensions of parts. (2) If connections are
right., [3) What resiglance felephones o wse.  (4)
What i the purpose of a louding coil,

(1) Our opinion of the st as shown is not high,
the dimensions of the various parts should be fairy
suitable however.

{2) No, the loading coil should not be in parallel
with coupler.primary. nor the erystal in seriea with
tuned circuit condenser,

(3) About 4,000 ohms.

{4} To increase the wawvelength to which the
eircuit in which it is placed will tune,

H.W.L. (Liverpool) rncloses diagram of a single.
valve reeeiving wel and asks (1) What gauge of wire
shoulid be wsed on the A.T.1., conpling-coil and secon.
dary-coil fo fune fo B0 ma, (sizee of formers speei -
Sied). (2) What ix the best fype of valve fo wse with this
circuel, using filament bullery of 4 vells and H.T.
battery of 40.60 velta, (3) What should be the ca pacity
af the condenser acrows the H.T. ballery. (4) For
criticism of circuits, (5) If a valve with broken
filament can be re paired and if s af what cost.

(1) You give no particulars of your aerial.
Asuming usual P.M.G. dimensions, No. 28 8. W.(G.
would be suitable for tuned.cireuit and coupling-
eail.  No. 32 BW.GL. for secondary and reaction
coil,

(2) K type is about the mokt suitable if you
are hmited to 4 volts L.T.

(4] About -3 mids,
(4) Circwits theoretieally OUK.
{3} XNo,

{ Four questiona only, please, )

R.C.B. (Bexhill)i ) Sendds a list of besket . wound
coils, giving dimensions, and asks if they would
be anibable. {2) He aaks Jor a criticism r_.f.n el e
cirewit he iz wsing. (3) What wavelength he could
fune to with an aerind of specified  dimensions,
(4) I the ratio of the inductance of primary lo that
of avcondiry, and of secondary to reaction, the same
whken  fusing fur different waeelengths, ol Of w0,
i thire o simple formula for ealcalating .

(1) We are alraid we cannot ]H‘lp Mo, i i hat
you say nothing about the tuner you propose Lo
make, uor what wavelengths vou wish Lo receive
The smialler eoils might e awitable for resction
and the larger for tuned cireuit, The AT,
shoulil he wound with thicker wire.

{2) This receiver should be guite satisfactory.

{3 Ahout 2, 5000 metres,

THE WIRELESS WORLD

{4) There is & certain amount of proportion
between these inductances, but not quantitatively
80, There is no simple formula covering this.

660G (London) Has a valve set with loose.coupler
(primary 77 x 64" of No. 28—secondary 77 44"
of No. 32), primary being in aerial across grid and
Sulament of valve, and secondary in plate cirewil. For
reaciion hig coil 18 fo be placed inanide the other lweo.,
He asks (1) Will this work., (2) What wire fo use,
(3) How many lappings. (4) If we can suggest
anything betler,

(1) and (4) Not very well, owing to the fact
that reaction coil will be cou to both aerial
and tunad circuwits. Set should be arranged so
that there is direet coupling between primary and
pacondary, and between secondary and reaction
coil. but aa little aa possible between primary and
reaction coil.

(2) About 5 - 3" of No. 30,

(3) About 8 should ba ample,

V.H.K. (Port El.l.tnhnti} aska (1) Which
wowld be preferable, a ten-fool square horizonial
frame aerial or a fourfoot sguare verfical one.
{2) Whether solenoid or pancake type of winding.
(3) If the type of amplifier sllusirated in Fig. |,
page 200, No § would give good results with o erysial
rectifier tnetead of the Q wvalve. (4) Number of
velves suggeaied s o working minimum.

(1) We would prefer the small vertical frame.

(2) Equally good.

(3] Yea,

(4) As you say nothing of wavelengths it i
difficult to say. A resistance amplifier works less
efficiently on low wavelengths, consequently more
stages would be necded, For receiving signals
from ghips we would almost advise another tyvpe
of amplifier, Otherwise, try two stages of resiatance
amplification on the longest wave station you can
get, adding more stages as required.

H.A.T. (Handsworth) asks (1) What are the
regrdations with reference fo wavelength and range
of amateur telephony. (2) For number of furns
and gauge of wire for a loop-aerval 8 ff. square
Jor DLF. rece ption, on wavelengths from 1,000 fo 5000
metres.  (3) What capacily in rallel would be
required lo nerease such an jal o 10,000 meircs.
{4) What power would be required to transmil apeech
over a range of 1 mile wsing a standard GO,
oufzide aerial for fransmission and receplion, and
can we give a good circuil diagram wsing anglhing
uyi fo air valees and franaformers,

{1} They wary according to the applicant for
licence. Wrnte to Secretary G.P.D. stating vour
wishes,

(2] For serial 6 fi, square, use up to 60 lurns.
apaerd about §7, wound with about No. 18 wire.

{3) Parallel condenser ahould be about -0HG
mfds,, wavelength should he brought up by =
loadiog inductanee. For 10,000 ms you will
require about Gl MG mbya

(4) About 10-15 watta should be sufficient. For
the diagram see poage 316 of the rreae-nt wvolurme,

SIREN (Salford) asts for help in designing
grar, intrefucing  relves, o make gromophone
mtaie atdible over o farge hall.

We are afraid the solution of this problem,
which is hardly a wireless one at all, is rather o
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of the scope of these columns. You can, of courss,

any of the well-known L.F. types of amplifiers,
but we doubt if vou will get very good results
owing, partly to the limitations of power output
of the ordinary receiving wvalves, and also to the
distortion of speech and inefficiency of the usual
intervalve transformers on heavy load. For such
purpose we should recommend a loud speaking
telephone operated hy a battery of Brown talephone
relays. The makers of these relays would probably
be pleasad to help vou further in the matter.

WIRELESS $Dr:f-nm} sends description and
aketch of a eryatal receiver and says he has not had
very good results with of. He aaks (1) The best and
simpleal way fo earth the apparatus. (His earth is
io a waler lap 40 ft. qway.) (2) If there ix anything
wrong with his set. (3) If a potentiometer wonld
improve the eireuil, (4) How fo eonnecl a wvalee
amplifier in the circuil.

(1) Why not bury plates near the receiver in
the usual way ¥

(2) The receiver is fairly good, but would be
improved by a WS mids. condenser aeross
coupler-secondary. Also on stand-bi side, A.T.I.
aa woll as coupler primary should be put across
crystal.

(3) Very probahly.

{4) This dependa on the type of amplifier used ;
if H.F., eryatal should be discarded and amplifier
used in its place. If L.F., crystal should be
retained, and amplifier connected wia a L.F. trana-
former (step-up) in place of the telephones,

F.C.W. (Madelra) asks (1) What is the objection
to multilayer A.T.1. coils, which he has used succeas-
Jully up to 3000 wetres. (2) If when pancake
coils are used, they may be placed in any position
relative to each other. having regard fo the effect of
saulwal snduction befween them. (3) What are the
resistance ratios of (a) primary fo secondary of
infervalve tranaformers, (b) secondary of felephone
tranaformer o tele phones.  (4) If, under good con-
ditions there iz uny chance of hearing telephony in
Madeira, if so, wha! are the best approrimate timea
and wavelengths (o lool oul on.

(1) Multilayer ecoils with unspaced windings
hehave as if they were of abnormally large resistance
owing to the capacity between layers, and con-
sequently do not tune so well. There is a further
disadvantage in that they have s natural wave.
length of unusually high wvalue owing to their
large meli-capacity. Unless you took special
precautions in constructing your coils we think
that you would probably have obtained much
better results with the asingle.layer type.

{2) The inductance of the whole is equal to the
sum of the inductances of the individual coils and
the mutual inductances, positive or negative
between the several pairs. With pancake coils
this last factor is important and the inductance
may be varied within very wide limits by altering
the position, & highly efficient variable inductance
being obtained in this way.

{3) (a) About 3:12. (b) About 10:1.

{4} This depends entirely upon your apparatus
If you have s good aerial and an efficient amplifier,
thera is a fair possibility. Regarding the times
and wavelengths, this is impoasible for us to say.

but probably if you listen on wavelengths between
gay L0 and 3, MM} ma. during the evenings you
will stand & good chanee, Particulars of the Dutch
station PCGG are given on page 221 of June 26th
inmue.

H.B. (Newlands, Sussex) enclosrs a diagram
of his receiver which consists of an alternative valve
and crystal arrangement. He states that when the
sl ix thrown over o the e side, the valve being
alight, he oblaina erceptionally lowd spark and
C.W. wsignals. [Hograma are given of fthe exact
conditions under which this effect 12 oblained, He
aske (1) What causes this, ar he underatood il was
not possible to receive CW. with a crysfal, (2) I
ke has evolved any recognised syslem. (3) What
does the crysial do to improve the signala,

i1) Your effect is due to the valve circuit setting
up oscillations inguur aerial cirenit, thus enabling
you to receive C.W. with the erystal detector.
owing to the ]:hannmenu of beats. C.W. recoption
with & erystal is only impossible when no means
is provided {eg., a tikker or a heterodyne) of
rendering the wave-train audible,

{2) The E-mi:tn:mwnt of a separate heterodyne
with a crystal receiver is not standard practice,
hut ia not original.

(3) The atal is connected across the whole
of the A.T.I. and the aerial resistance is reduced,
by the reaction of the valve circuit for the frequency
to which it is tuned, These conditions make for
strong signals but poor selectivity. The detector
action of the valve probably does not ecome into
play.

H.H. (Bardsley) has a loose-coupler with a
primary 117"« 5 of No. 26 wire and a secondar
11" = 4% of the same wire—his aerial j2 70 fu.
long and 30 ft. high, L type twin, of No. 18 wire.
He alse describes a condenser and asks (1) For
dimensions of former and sire of wire for AT.L,
o use in conjunction with his apparatus.  (2) For
inductance of the AT.L. (3) Fer approvimale
marimum capacily of the described condenaer.
(4) For induclance and capacity of aerial.

(1} 10 - & of No. 24.

{2} Approximately 13,500 mhys.

{3} You do not state what units the dimensions
are in. If inches are understood, capacity is
(oG mids,

{4) We cannot say exactly without more data.
e.9., the spacing between wires. Inductance will
be about 60 mhys. and capacity -00002 mids.
Your coupler ahmﬂd be well separated, or else you
will get too tight coupling with such big coils.

R.W.B. (Cambridge) is construciing & receiver
of the type shown in Fig 5, page 471 of the present
vedume. He has a 50 fi, single-wire aerial with 20 f1.
down Jead and he asks (1) For the size af former and
gauge of wire for the auto-coupler and roughly, the
wumber of ozs. required. (2) For aimilar particulars
of the AT.1. (3) What is the maximum capacily
of the mmriable condenser, :

(1) Tuned-cirenit coil 87 < 57 of No. 26, about
8 ocs

{2} A.T.L. 10"« 6" of No. 24, say about 14 oza.

(3) About -3 mids. o

E.R.W. (Carmarthen) sends a description and
diagram of a crysal receiver and asks (1) What
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would be the marimum wavelength of his sef.  (2)
How can he increase his wavelength. (3) Where
can he oblain a description of the Paris time signals.

(1) Bet would probably tune to about 1,000
metres.

{2) To get any considerable increase of wave-
length you should add considerably to the indue-
tance in both circuits. You might also add a

condenser in | with A.T.I, capacity up to
about <005 mfds. You should not increase tuned-
circuit ity wery much.

(3) The Wireless World of May 15th, page 138, or
Year Book of Wiroless Telegraphy.

B.R., Jar. (Oxford) stafes he 12 a new reader,
and has no tssue before Seplember 1805, 1020, He
asks (1) With reference to the single valve frans-
opeanie receiver described 10 the Seplember | Bth fasue,
what are the cight coils weed for when apparently
only three are employed al the same Hime,
particulars as fo dimensions of the honeycomb coils
. (&) What ia the highesl aeral
the P.M.G. regulations allow. (4) For a diagram
of a lwo-valve receiving sel wring honeycomb coils
and a telephone tranaformer, bl as lile other
apparalus as possible,

(1) Three coils are required for reception
within any one range of wavelengths but thess
must be differently designed for different ranges.

(2) We have no particulars regarding this set
other than those already publiahed.

(3) Any height provided not more than the
apecified h of wire is used.

{4) We regret we cannot undertake the design
of such a complicated set in these columns. There
is no sssential difference between seta using honey-
comb ooils and ordinary coils. We would advise
you to obtain a few back numbers and study the
cirouits described in tham.

YICTOR (Nottingham) encloscs a diagram of a
receiring #el and asks ©f he can hope to gel 3,000
metres with .  Dimenmons of coids, elc., are given.

No, both your inductances are too amall. You
should use additional A.T.1. (preferably variable), of
the same dimensions sa your existing coil ; you
should have also, an inch more winding of the same
wiré on your secondary coil. Your diagram
shows no means of tuning the serial circuit—either
a variable inductance or & series condenser is neces-

BATY.

F.W.R. (Havea) aske (1) For details of the coils
{ pancake) for wee in the sel described in the * Wireless
World " of May 1sf, under ** A crystal receiver with
valve magnifier.” (2) Where would the tappings
come on secondary fo give the same resulls as given
on B9 of the same farue.

(1) If coils are basket-wound they should be
as follows : —A.T.I. about 13" diameter, wound
with No. 24. Tuoed circuit inductance B diemater,
wound with No. 30. Coupling ecils 8" diameter,
wound with No. 24.

(2} D'lvldu the tuning coil in about the same

as in the D:I'.lEI.‘I'l.Il article, than move
the tapa to give more turns in each of the first
two sections.

D.S. (Hormsey) wishes to make a receiving sel

apark, C.W., and felephony, with a wavelength
{:ng: of ﬂﬂl.'l ﬁ,ﬂﬂl} ma., and wishes to include certain

THE WIRELESS WORLD.

apparalus which he has, He nska (1) For criliriem
of an enclosed mngle.-valve cireuil.  (2) If the fodlounng
dimengions of coils wll give the range regquirred.
AT.L, 107 = 5", wound with No. 26, Secondary,
8= B of No. 30, Prmary, 97 x 6" of No. I
{Loose-coupler.) (3) With co-arial coils whal 1s
the advandage of lapping the secondary, o8 19 usually
done in loose-couplers. (4) Would we odvise him
fo pul o varomeler o seried wilh prmary coil,

(1) Circwit should give quite good results. A
loose-coupler instead of an auto-coupler between
aerial tuned -circuit would be an improvement,
but this is not by any means essential.

i12) AT.L is too small for 6,000 ms. Make it
about 12" :x B” of the same wire. Reaction coil
which we presume is the 8~ 5 coil, 18 unneces-
parily large. About half this should be sufficient.

(3) Tapping the ]:ln.mu.'ry facilitates tuning.
Tapping the secondary givea a bigger range of
reaction-coupling than can be obtained by sliding
the coil alone,

(4) Yariometsr could be used at A if desired,
but it is not necessary. If the -1 condenser is
continuously varable the wvariometer will not
improve tuning.

D.L. {IHord) asks (1} How can one ralculate the
digtance o given aerial will fransmil, Lnowing the
amount of currend flowing in the aerial, when uwming
wndamped waves. (2) Whai distance, for inastance,
woudd a regndation P.MLG. aerial tranemn CW.,
the current flownng n the aerial being one tenth of
an ampere.  [3) How far could the receiver be removed
if equipped with a 3.valve am plifier.

{1) Thers are various, mora or lesa complicated,
distance formul®, as for instance, the Austin
formula guoted recently; none however, can be used
to give information n?r practical value aa to how
far an amateur would be able to tranamit with a
given small power. We do not know of a better
way of sstimating such a quantity, than comparison
with known previous results, and even this is not
vory suitable, aa conditiona vary so much between
different stations.

(2) This is difficult to say, there being so
many unknown factors, e.g., height and type n!
aerial, officiency of reception. Possibly from

to about 3 milea.

(3) This will depend almoat entirely on design
of mn_phﬁ.ar and fresdom from intgrfam—it
might increass range anything from twice to twenty
times —the latter u-u.!jr under favourable conditiona,

SHARE MARKET REPORT.
Dealings in the Wireless Group have been

greatly restricted during the last fortnight. Pricea
aR we go to press (November 18th) are :—
Marconi Ordinary ... .. .. £2.17-8
w  Preference i £2-13-9
w  Inter. Marine .. £1- A.5
i Canadian .. .. .. H i
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