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THE MARK III TUNER

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

Vou. VIIL. MARCH sTH, 1921

HIS well-known apparatus hav-

ing a receiving wavelength range

of 100-7T00 metres, has now

come into extensive use by

wireless experimenters owing to
the disposal of surplus Government stocks
accumulated during the war. Its ewsential
features have already been dealt with 1n a
past issue of this magazine®, bur it may here
be worth while to rml:utuinl:c the 'i-mding
details. Briefly the instrument consists of
two oscillating circuits containing inductance
adjustable in steps and continuously variable
condensers. One of these circuits can be
joined in series with the aerial and earth
connections, while the other is closed on
itself and forms the tuned secondary circui,
which is coupled to the primary circuit b
a variable coupling, and across which the
detector is connected. A change-over switch
is provided for connecting the detector
alternatively across the aerial tuning coil
(** stand hq.' "), or :.-Er'l'.l'hﬂ the secondary tumng
condenser (* tune"’).

The limited wavelength range of the ser,
viz., 100-T00 metres renders desirable its
modification for the receprion ot longer
wavelengths in order to fit it for more gene ral

experimental uses.

such medification may be carried out In
a number of different wa These are not
all equally fi‘ﬁt:lenl:, whlle they also differ

* Bon The H’an_-!m H'"qu' 7. pp- ﬂ'ﬂ' ﬂl'.lﬂ January
1820, and pp. 655.867, I""rhrﬂ.lq- 1920,

both in convenience and in cost of conversion,
so that the choice of the one to be adopted
will depend upon a number of factors, and
is therefore best made by the rxpcnmnnter
himself. It will therefore be convenient
here to outline more than one method.

Of the sibilities open to consideration,

six only will be dealt with here :—

(1) The addition of an extra aerial-
loading coil external to the instrument
so as to increase the wavelength range
on the * stand by " side, while retaining
the maximum of 700 metres when on
the * tune™ connection.

(2) Rewinding the existing coils with hner
wire.

(3) Same as (1), but with the addition
of hxed condensers in the closed
circuit so as to augment the wavelength
range of that circuit as well, enabling
both ** stand-by " and ** tune ™ positions
to be used for wavelengths over 700
metres.

(4) The addition of a leading coil to the
closed circuit, this loading coil being
external to the instrument,

(5) A combination of (1) and (4).

(6) The fitting of loading coils as in ( 1)
and (4) into the instrument, so as to
form a compact unit hlvlng a preater
wavelength range.

When the switch s in the *sand-by"’

position, the simplified connections of the
instrument become as in Fig, 1, the detector
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D (either of the crystals) and the telephones
T, with blocking condenser C, being connected
across the aerial coil L.

(1) Additien of a leading coil.

To effectively insert extra loading induc-
tance in the aerial circuit, it must be connected
in such a position that the crysml and rele-
phm-es (or valve, if one is used instead) re-
main across the whole of the inductance, and
not merely across the part inside the box
If this is not done the received signals will
be much weakened. The extra coil must
not be inserted simply in the aerial or earth
wire external to the apparatus, or this con-
dition will not be complied with. ‘TThe most
direct way of atmining the desired result is to
disconnect the wires from studs 18 and 19
of switch 5, (Fig. 1}—the one marked
A.T.C. on the instrument—and leiving wire
18 free, connect wire 19 tostud 18, Connect
two new wires to studs 18 and 19 (both the
new wire and the wire from the coil being
on stud 18), and bring these out through
small holes drilled through the top of the
instrument. 'hese wires may be connected
to the exterpal loading coil. It preterred,
two new terminals may be inserted through
the top of the instrument, and these two

new connections made to the hack-nuts of

the terminals, so thar the external connections
to the loading coil may be more neatly
arranged. 1

Perhaps the most convenient place for
these extra terminals is on the left-hand side,
alongside the coupling handle, Fig. 2.

THE WIRELESS WORLD

Two insulated wires should be brought
across from them to the studs of the A.T.1.
switch, taking care that they do not foul the
potentiometer arm.  The suggested positions

are marked T and T’y in Fig. 2, and the
connections become as in Fig. 3.
Unfortunately it is not ac all easy o get
at the nuts on the back of contaces 18 and 19
of the A'L.1. switch, so that if preferred,
the following alttrnamr may be adopred :—
Midway berween the aerial () and the
earth. []'} terminals 1msert another one  as
at I, in Fig. 2. On the back of the E
terminal will be found two wires, one going
to the left (when looking at the underside
of the panel) to the arm of the ACTLT switch,
and the other going downwards to the lower
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THE MARK III TUNER

stand-by contact of the “stand-by"—" tune”
change-over switch., Release the former of
these two wires from the E terminal and
lengthen it so as to reach the new terminal L
(Fig. 2), to which it should be connected.
The second wire from the change-over
switch should be left on the E terminal and
screwed up tightt. When wiring up the
instrument connect the aerial and earth leads
to the JE and E terminals respectively, as
usual, and connect the external loading coil
between the new L terminal and E.

The connections now become as in Fig, 4.
This second arrangement has some advanages
over the first, as all the studs of the A.'T.L
switch on the instrument may still be retained
for fine tuning, whereas with the f.:':.rl'ﬂ.er,I
the external coil is only brought into circuit
when the AT.1. EWHE{I is on stud 19,

In either arrangement, the instrument may
be used when desired without the external coll
by connecting T, ana T, er with a
short piece of wnre in th: hrst case, or by
similarly connecting I. and E together 1n
the second.

In either of these cases the external loading
coil should be adjustable in value, either by

a slider, or preferably h_'r' a multi-contact
swuch connected to rappings as in the case
of the A.T.L. in the tuner itself. Any size
of coil may be used for this loading inductance,
although it will generally be convenient to
limit it somewhat in size. The tapping
points should be disposed so that the inductance
between them increases in steps of about
250 microhenries, as then the contacts of the
A.T.I in the tuner will form a tine adjust-
ment and will overlap each step of the larger
coil. As an example take a 'Imdmg coil of
5,000 mlcmhenrlﬁ, which in conjunction
'.'.I']'.'J'! the coil in the tuner should load up
an ordinary Standard P.0O. aerial to about
2,500 metres. Twenty tappings will be
required to comply with the above conditions
as to overlapping, although in practice it
would be found possible o dispense with
probably half of these, and to rely on the

aerial circuit condenser to cover the rﬂnaining

Iﬂﬂgl!.

If the coil is wound with No. 26 D.C.C. wire,
on a former 6" diameter, 225 turns will be
required in all. ‘Tappings should be made
at the following turns :—30, 48, 60, 72, 84,
04, 104, 114, 124, 134, 144, and every
ninth following turn to 217. "l hus will give
an approximately even inductance increment
for each mpping.

The wavelength range covered by any given
additional loading coil may be increased by
;rmngmg the l:nmmr:uurrs so that the aerial
tuning condenser which is normally arranged
in series with the aerial, is changed over to be

in parallel with the |mding inductance for the
longer wavelengths. To enable this to be done,
still another additional terminal is required.
This also may conveniently be placed between
the & and E terminals on the tuner, as
in Fig. 5.

shown at This duagram also

Fig. 5.

indicates how the external connections should
be arranged to the loading coil and to a two-
way double-pole switch. When this switch
IS m the Iu,-ﬂ, the A.'T.C in the tuner is in
series with the aerial circuit as in the usual
arrangement, but when the switch is thrown
to the right, the condenser is put in parallel
with both the external loading coil and the
A.T.l. in the instrument.

The wavelength range (on the stand-by
side only) will thus be increased up to about
6,000 metres when using the loading coil
described above. With this arrangement the
number of tappings may be reduced, as for
example, by leaving out alternate tapping points,
and using only a 10-way contact switch.

This extra terminal—marked A in Fig. 5—
should be connected inside the Tuner to the
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terminal of the A.T.C that s connected
to one end of the A'T.I. When looking
at the underside of the panel, this is the right
hand terminal of the left-hand (larger)
condenser,

(2) Rewinding of the existing coifs.

The diameters of the existing formers are
9 cms. and their lengths also 9 cms. [If
these are each rewound with a single layer
of No. 30 D.C.C. copper wire, it will be found
possible to put about 270 turns in each coil,
which should enable the set to be tuned up
to about 3,000 metres wavelength. If a
double layer banked winding with the same
wire is put on in place of the above single-
layer the wavelength to which the set
can be tuned will be nearly double the above
figure, i.e., approximately 6,000 metres.

When the coil formers are removed from
the instrument it will be found that they have
a deep screw thread cut in their surface in
which the existing wire is wound. The
presence of this screw thread will hinder
the winding of the finer wire, It may either
be turned off in a lathe, or it may be covered
over by several layers of stout paper or similar
insulating material secured in place by shellac,
the ves of the screw thread being also
filled with shellac (or a hard wax) as far as
practicable.

Tappings from the new windings may be
brought out at the same places as in the
existing coils—as shown by the holes drilled
through the ebonite former—and should be
connected to the studs of the contact switches
in the same manner.

The extra terminal A (Fig. 5-'] may also be
fited with this modiiication to cnable a
better tuning range to be obtained in the aerial
circuit, and to counterbalance variations in
the size of the aerial with which the instru-
ment is used. The external connections
will be obvious from Fig. 5, omitting the
terminal L. and its connections to the load-
ing coil, but retaining the change-over
switch,

THE WIRELESS WORLD

(3) Addition of Finea- Danditescrs.

Taking modification (1) avove, in con-
junction with the fitting of the extra terminals
A and L, it has been shown that the aerial
circuit wavelength range may become as
much as 6,000 metres, approximately, but
that with the arrangement there described
the “ tune " side would snll not be available
for wavelengths over 700 metres. This
deficiency may be overcume by combining
the use of the external loading coil, as already
described, with a new winding on the
secondary circuit (the pivoted coil) of the
type described under (2). A range up toabout
6,000 metres is thus obtainable on both
“stand-by * and * tune.” The maximum
coupling obtainable hetween the two circuits
is, however, much weaker, but will generally
be found sufficient.

Alternatively, the same tuning range may
be obtained by providing the secondary
circuit with additional condensers, of fixed
values, which may be connected in parallel
with the existing variable tuning condenser.
Since, however, the maximum inductance
of the existing secondary coil is 280 micro-
henries, the capacity necessary to tune it to
6,000 metres will be 0-035 mfd., a capacity
which is much too large for efficient working.
Further, were such a capacity adopted, it
would require to be subdivided into 70 parts
if each section were to overlap the wave-
length range obtainable with the existing vari-
able condenser—i.., the capacity of each unit
section of this added condenser must not
exceed 0-0005 mmfd.

As another alternative the existing secondary
coll could be rr'.lmund with a single layer of
No. 30 D.C.C. wire, as described under the
first part of (2) above, when the necesary
extra condenser value will be reduced to
0-00825. FEven this value would  require
subdivision into 17 sections, with an a
priate switch for paralleling them when
required.  This  modification, therefure,
besides being inefficient, is cumbersome 4
well,

(Te be comcluded.)
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TRANSATLANTIC AMATEUR

WIRELESS
DISAPPOINTING RESULTS OF FIRST TESTS

5 most of our readers are aware,
in the early hours of the 2nd,
4th and 6th of February, twenty-
five amateur wireless stations in
the United States were scheduled

to transmit signals with a power of 1 kW
on a wavelength of 200 metres, for the purpose
of esmblishing communication  with
enthusiasts on this side of the Atlantic.
Over 250 wireless amateurs in the United
Kingdom enrolled their names with Mr.
Philip R. Coursey, B.5c., the organiser of
the tests in Englnnd and by the closing date,
for the reception of reports (February I4thj|,
some 30 logs of signals received were for-
warded to The Wireless World.

In order that the tests might be conducted
as fairly as possible, the detailed programme
of rransmission was kepr secret, known, as
far as Great Britain 1= concerned, only to
this magazine. The work of checking the
logs against the transmission programme
has just been completed, and in our next
issue we hope to publish a detiled con-
sideration of the results obtained. Mean-
while we may state thar although every
log has been carefully perused and checked,
not one entrant has received a single word
or signal which can wnguestionably be attributed
to an American amateur station.

In making this definite statement, however,
it must be explained thar a number of amateurs
seemingly overheard the American signals
but they were too faint to be read.

The two main difficulties with which®

the entrants had to contend, apart from the
weakness of the signals, were—{1) harmonics
from high power stations on long wavelengths,
prominent amongst which were those which
have been identified as from Nantes, and
(2) jamming from other entrants, who in
spite of urgent requests, and contrary to the
conditions of their hl:msl.*s-, persisted in using
self-heterodyne receivers, which radiated and

completely spoilt the reception for any other
amateurs in the vicinity. Practically all of
the most promising logs contained emphatic
protests on. this point, to which we shall
return at a later date.

Those amateurs who listened in on the
evenings stated, will be interested to hear
that the following programme was sent out.
(n the mornings of the 2nd and 6th—{in
America, of course, these were the evenings
of the Ist and 5th)}—each station sent a
special call, selected for the occasion, followed
by its official station call. Each station was
aﬁnwed 1} minutes, and a half minute interval
elapsed between two successive transmissions,
Typical calls sent out on these nights were :—

3.30am. - PXM 1 AW (repeated)
352 ,, - NSV 2DX -
414 ,, - DFN 1DA -

These were, of course, sent out in
Continental Morse, so that the American
Morse, which several participants reported,
must have arrived from other sources. (n
the morning of the 4th (evening of the 3rd in
America) the stations took it in turn to
transmit, each a portion of the following
sentence :—

“ For business as well as for social and °
political reasons 1t is extremely desirable
that immigrants who are to make their
permanent home here become Americans
in mind and heart as soon as possible period
The greatest evils of immigration are found
in our large mining and industrial centres
period  Movementss to  secure a betrer
distribution of the immigrants especiallv as
farmers upon the land should be mﬂumg:d
period "The majority of these coming
from lmly and Austria Hungary have been
farmers period They should be en-
couraged to bhecome farmers here period
Again they need tw know the FEnglish
language to understand American political
institutions to learn American customs of
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living and working that they may become
an integral part of our nation p:riul.‘lf
Effores. . . . ..
Each station concluded its portion by its
official call signal. Thus at 4.00 am.
station 2 BK, sent out the following—
* Movements to secure a better 2 BK "—
this portion of the phrase being repeated
several times.
With this programme before them the
}u&gﬁ have ca l.:!l:.-r searched all the logs
rts sent in, but, as stated before,
the:.r have failed to find any signals which
correspond with those sent out. In one or
two cases there was a similarity in the signals
at certain times, but these were traced, in
the main to harmonics from Nantes,
Certainly there is litrle basis for the definite

THE WIRELESS WORLD

claims made by one or two provincial wireles
sutl:tl:s, that they actually received the
Is.

A remarkable feature of the competition
is that comparatively few entrants have sent
in their logs in anything resembling the
form asked for, and this, of course, has
hampered the Judgﬁ in making their search,
In vicw of the non-success in the reception

of the signals no entrant has qualified for the
prizes offered by firms for the most successful
reception nfmgu:la, but the prize offered by

Messrs. Burnham & Co., to be allotted in the
event of non-reception of signals to the best
description of the stmation and apparatus em-
ployed, will be awarded in due course, and an
annéuncement in this regard will be made
in our next issue,

m—

DAILY MAIL EFFICIENCY EXHIBITION, OLYMPIA,

Fesruary 10th-26¢h, 1921.
Staxp No, 62

HE  accompanying photograph
gives a general impresion of
thestand arranged by the Marconi
Companies at the Efficiency
Exhibition, Olympia.

I'wo cabins were fitted with the
latest types of marine sets, one comprising
" the 1} k.w. quenched gap set and continuous
wave panel together with receiving apparatus,
including direction finder. This very com-
plete installation is suitable for large passenger
steamers, and represents the last word in
marine radio outtits. The other cabin was
htted with a new type of -i k.w. set suitable
for cargo vessels, where it is desired to limit,
as far as possible, the cost of the wireless
installation,

A prominent feature of the stand was the
3 k.w. continuous wave transmitter, arranged
for wireless telegraphy and telephony. This
set was shown complete with aerial and
closed circuit inductances, with coupling
and reaction coil, and closed circuit condenser,
The remote control unit, consisting of

manipulating key, microphone and control
switch box, was also shown.

Two complete portable wireless relegraph
and telephone sets were on view on the
counters, one being of the type YBI (100
watts), the other type Y Al (20 watts). A port-
able engine-generator set for battery charging
was exhibited complete with switchboard.

Considerable interest was aroused in con-
nection with the radiomegaphone demonstra-
tions given daily at the stand.  This apparatus
is a combination of the Marconi wireles

telephone and the Creed stentorphone, by
means of which signals, speech, songs and
music transmitted by wireless can be heard
by large audiences. For the purpose of
these demonstrations a temporary wireles
telegraph and telephone station was set
up at Surbiton, Surrey, and an aerial and
receiving apparatus on premises outside the
Olympia building. The two rdiomeg-
phones on the stand were connected with
the receiving apparatus by means of ordinary
cable.
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NOTES AND NEWS

The demonstrations  consisted of  pro-
grammes _nl' -.PL'EI.]I and i_l,ralmq'-hf:m: III'I.I.L‘!"-il.‘
received from Surbiton, and also time signals

T B et R

The Marconi Stand at f}{vm.fafﬂ.

from the Fiffel Tower and Nauen. In
addition, demonstrations were given of high
speed printing telegraphy, the signals being
transmitted from Surbiton and received and
amplined at the receiving station, thu

v B g ,.v..'.- _,l‘."'.;-\. _L_,.-"

current then being passed to  the high

speed printing apparatus on Messrs. Creed and
Company’s stand.

e M R e
II'H

LE

“I'he Marconi International Code Co, Ltd.,
showed a selection of their productions on the
stand and the Marconi Scientific Instrument
Co, Ld, were also represented.

NOTES AND NEWS

AMATEUR CALL SIGNS,
2FA, 10 watts, 180 metres, spark and C.W,
Hours of working, 1900 to 2100 ; Sundays,
1200 to 1300 and 1900 w 2000, Mr. F. G.
Bennett, 16, Tivoli Road, Crouch End, N.8.

2GL, 10 warts, 180 metres, C.W. and
telephonyv.  Hours of  working, 2100 o
2300.  Mr. W. . Henderson, 2, Hollywood

Road, South Kensington, S, W, 10,

2KF, 10 warrs, 180 metres, C.W. and
tl:lr:phnm Hours of working, 2100 to
2300. Mr. J. A, Partridge, 70, Svdney

Street, Chelsea, 5. W . 3,

2FQ is the call sign of Mr. W. W,
Burnham’s station, at 18, Blackheath Rise,
S.E. At present he s experimenting with
a new form of telephone transmirter, and 15
transmitting from 9.40 o 10 p.m. each

F rfd:i}' nigh L.

DUTCH CONCER'I'S,

The Dutch concerts, transmitted by wire-
less telephone, under the call PCCG, are now
being sent out on a wavelength increased
from 1,030 metres to 1,150 metres, and the
power has been increased, also, trom 75
watts to 250 wates. In addition to the
Thursday concerts, other concerts are an-
nounced for Sunday afternoons from 2,10
to 300 pm. (GNLT.).  Messrs. Burnham
and Co., of St. Paul's Wharf, Deptford,
SE8, will be very glad to hear from readers
of The If ireless IF orld regarding the success
thev have in the reception of these concerts,
as this firm is now appointed sole agents in
the United Kingdom for the sale of apparatus
manutactured by the Nederlandsche Radio-
Industrie, who are conducting the concerrs,
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THE WIRELESS STATIONS OF THE

BRITISH

COMMERCIAL AIRWAYS

By Lieut. Duxcan Sincramk, R.AF.

(Continued from p. 810 of the previous issue.)
) DISCUSSION. g

The President : Ladies and gentlemen, the
paper is now open for discussion. 1 know that
we have got a great deal of detail thrown at our
heads in quite an interesting manner, but still
I am perfectly certain many of you would like to
ask some questions of the speaker, which he would
probably answer, and which would be of interest
to the rest of the members of the Society as well
us the queationer.

There was no reaponse to this invitation,

The President: There are guite n lot of
q:miam I could put myself, but 1 want to leave
that to vou,

Admiral Sir Henry B. Jackson : 1 will -not
ut any questions, but I would like to thank the
scturer for the very interesting description of this
wireless work with the commercial craft. A good
many of us hear a great deal of it going on without
knowing what it means, After to-night we have
no excuss for not knowing what it means, for the
lscturer hu’]{ut a vory clear exposition of the subject
boforeus. Theability toget in tonch atl distances
and controlling the flight of aircraft in all weathers
in of very great i rtance. 1 should like to
ask him how. the directional work ia ing on,
whether there are any errors in  the Hiﬂ of the
neroplane—whether the errors increase with the
h t of flight? I do not want to criticias in
any way. ':#nmlght to be very grateful, indeed, for
an interesting lecture of what we hear so much
of in our tﬁﬂphﬂﬂﬂ,

The President: If no one haa any further
fpuestions to ask, or remarks to make, I shall make
one or two mysell. Firmt of all, 1 gather in-
directly that some members would like to know
where they can find the codes of the meteo ical
messages. I think they were published in the
Tintes. but 1 really forget. Perhaps the reader
of the Paper will tell us, Bome want to know when
they are likely to hear the telephone ing.
Of course, that happens when the machine s
flying. There are some lar times and a good
many irregular ones ; perhaps the lecturer can
tell us momething also about that. 1i there are
no further members wish to say anything, 1 will
ask Mr. Sinclair to kindly reply to the pointa raised
Al reddy,

Lieut. Duncan Sinclair: With reganl 10
Admiral Sir Henry Jackson's guery relating to
directional work, I think that we have very r-rel;q.'
had sny error bigger than three degrees. That is
the biggest one I ever remember, and that has only
been nnee —at Croydon. As a general rule, taking

two baarings, | think we can any that we are accur
nte to awlmost  a ligible amount. D.F. work,
generally, as carried out hy Croydon, ie. 1 think
l"?l'.t'l'll:ll't{i.nl.l'l'!}' socurate. 1 do not kmow whether
my views are horme out by the ticular expert
in charge of the D.F. at {‘rn;':ll:::r: I know he
iz hers, and i!ﬁh‘r he may like to inform
uws. With regard to the effects of height. | do
not think you can consider those important;
I do not wsuppose one will ever get to u
height where a wvariation will be appreciable.
Then we come to Major Erakine-Murray's points

asking whera the codes of the meteo
measagea can be found, There ia a very excellen
aystemn of publications known as ' Notices 1o

Airmen.” 1 do not know that those are hroadly
published, but I believe they can be obtained |
should i ine from the Stationery Office.

The I’“r:,-afldent ¢ That is in Kingeway, gentlenicn
-—for those who do not happen to know,

Lieut. Duncan Sinclair : At any rate, [ have
distinet recollections of seeing a complete meteor
code of some sort or another published in The
Wireless World, It may possibly have been 1818 ;
hut in any cass the same pamphlets, * Notices
to  Airmen,” which are published a8 necessity
ariges, will give vou every piece of information
you require relating to all civil aireraft work. 1
you can obtain copies of these —I should think
it guite possible - they will give you far mor
information than [ can give, en ariees  the
guestion as to when can telephony be heard., Well,
that in & very diffieult thing to say, but I should
think any time of the day, broadly rpeaking:
particularly in the spring, summer, or autwmn of
the year. Bul, of course, & lot of chat, and not use-
leas chat but necessary conversation, gosson between
these ecivil stations. 1.should think evervons
will hear Croydon and Lympne, I do not know
whether you will hear Castle Bromwich well,
wnd the reat, 1 think, you can neglect as far s
London is concerned. But Manchester, in the
North of England, is excoptionally clear with
speech. It i just a guestion, 1o my mind, ol
luek whether vou hear signals or not on telephony,
but what you do hear I think you will be at least
satinfied with., 1 think that concludes my remarks.

(A pplavse. ) : _

The President : Ladies and gentlomen. 1 think
it only remains to give Lisut. Duncan Sinclar
hearty wvote of thanke You have alread:
practically done so, but still it is right you shoukld
o o in & more formal meanner.—([Rew
apdanse. )
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AN EFFICIENT HOME-MADE
RECEIVER

. B_l|.-' ArtTHuvr Hospavy.

ERSONALLY, I find the accounts

of the work of other amateurs in

The ¥ ireless Werld one of its most

interesting featu and hope that

we shall be favoured with the methods
employed and results achieved by many other
readers.

In my own case | chose for aerial 1007
single wire, as, unless the alternative two
wires are very widely separated, better
results are obtained with the single wire.
One hundred feet is not a great length of
aerial for long-wave reception, but I manage
to get a good deal from it using, at present,
crystal detectors only.

Clifden s gel'-tr:lll'l.f just nicely readable,
whilst Nauen is rather on the loud side and
Moscow is just readable.  Upon one occasion
nll],} I was able to hear two transatlantic
stations, but they were so faint that 1 could
hardly be said to get them—DMlalta, Gibraltar,
Las ]‘a]rrms, and, of course, a great many
others give good signals. Short waves are
incessant, the Mlediterranean G600 metre
stations often being very loud considering

ALRC ACCER
POl 500~

_.-.-.ﬂ ARKIETER

|

e

.

their distance. “L'he aerml lead-in consists
of a two-foot length of glass tube. Placed
near it is a lightning arrester composed of
two bevelled edge brass plates, fixed 45°
apart, upon an chonite base. This arrester
has a separate earth. Then follows a
double pole change-over switch, the contacts
on one side of which are shorted, giving a
direct earth to aerial and disconnection of
both aerial and earth lead from instruments,
as will be seen from the diagram.

I use a pair of 4,000 ohms. Brown's reed
receivers—the only piece of apparatus pur-
chased —the remainder being constructed
from materials in everyday use. After con-
siderable experiment I can find only two
detectors of real practical use—carborundum
and zincite-bornite.  Some time ago [ set
up four carborundum detectors of slightly
different construction for experimental com-
i:ﬂnmn, but not one has yet needed adjustment,
The zincite detector is somewhat more
sensitive, but not nearly so stable. It is
only used when a station s very weak. |
use a very small applied E.NLF. with it

LOOSE COUPLLE L0Cm
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There seems to be no necessity for elaborate
screw adjustments upon detectors, and I have
scrapped all mine. A light coiled spring
will give an easy and hrm contact (all that
is required), and is easier and quicker in
adjustment. (See Fig, 2). I fnd that a
phosphor bronze or hard brass point will give
excellent results with carborundum. .

LI L R LI L

Fig. 2,

The potentiyneter has about 200 ohms.
total resistance, and is non-inductively wound
as described in an old number of The

Wireless Woerld. Fifty studs are evenly
spaced along this resistance, and this seems to
be the minimum number it is advisable to use
if the best adjustment is to be obtained with
the full '.'uitnge of the cells.  Generally, only
one cell is used.

My variable condensers are of the tubular
pattern, the tubes being 6° incandescent gas
lamp chimneys. “I'he outer coating is either
thin sheet zinc or lead foil, and covers about
one-half the chimney. Thc inner coating
i a thin zinc E}F]Indfr or a wooden -:'.rilnder
covered with lead foil, and is the movable
part. 1 find these condensers ample in
capacity, and very easy to construct. They
are very efficient in all respects.

Fig. 1 shows the general lay-out of the
d:in:uits. It will be noticed that the bottom ends
of all secondaries as well as primaries are per-
manently earthed. "T'here is no loss of efficiency
by doing this, provided that cermin precautions
are observed, and it greatly facilimres the

THE ‘WIRELESS WORLD

wiring and switching. The battery and
potentiometer must be connected directy
into the earthed part of the circuit, otherwise
their capacity to earth would be harmful.
Where a number of inductances must be
grouped together a little ingenuity is required
to so arrange them that they shall not interact
unless they are requirtd to do so.

I have a small auto-jigger for re::epl:mn of
300 metre waves, which answers its purpose
efficiently. For 600 metres there is a loose
coupled jigger, the secondary of which i
wound with 26 silk covered wire, until it
tunes just under 600 metres, and a r.m_r
tubular condenser gives a little added capacity
as rcqu'lrr:d For long waves 1 made a
large jigger which tunes from 1,000 to 12 000
metres. [ he primary and A.'T. inductances
are ~ 22 enamelled wire. The secondanes
are of 32 double cotton covered.

The formers are made of stout paper
soaked in hot wax, and after being wound
are again treated with wax. Both the AT,
inductances and secondaries can be switched
in in sections, thus largely avoiding the bad
effects of dead ends. All terminals and
switches, which are not at the earthed par
of circuit, are mounted upon ebonite, for
which there does not seem to be any really
good substitute.®

High insulation and close tuning appear
to be the most important factors governing
the p-crfurnum:c: of a wireless receiving
station. [t will be seen that | use variable
condensers as a fine adjustment, in parallel
with A.T.Ls, and provided that these con-
densers are of small capacity—large ones are
quite unnecessary if the steps of inductance
are not too larg:—ar:. increased  efficiency
results from their use.

There 15 a battery switch and reversing
switch in potentiometer circuit, also switches
to select from various detectors and block
condensers. | have not yet used thermionic
valves as improvements suggest themselves so
frequently that 1 am not yet satisfied that the
best result from crvstal reception only has vet
been obtained.

i — —

* This is open to guestion.— Fd.
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RESISTANCE COUPLED
THERMIONIC AMPLIFIERS -

By WiLtiam H. F. GriFriras.

HE theory and connection

schemes of resistance coupled

amplifiers have been very ably

given in The Wireless World and

elsewhere, by ]. Scott-Taggart

and others, and it is the object of this paper

to enlarge upon, or perhaps | should say,

more appropriately, amplify, several pomnts

which occur in the design of these aperiodic
amplifying arrangements.

An nrdmar:,r resistance amplifier of 3 valves

is shown in Fig. 1, in which the finst two

valves should function purely as amplifiers.

%
D)
%
%

b

Fig. 1.

The object of these amplifying valves is to
step up, in stages, the voltage of the vscillations
which is initially aken from across the variable
condenser and applied between the gnd and
hilament of the fimst valve. “I'hen, when
the volage of the signal oscillations has
been sufficiently :lugmhed by a series of
amplifying valves, it is ilppltl:d to the grid of
the last or rectifying valve in order to control
the telephone operating current in the anode
circuit of the latter.

Fig. 2 1= the anode circuit of the hrst
amplifying valve redrawn to omit E'.I'E'f'.l'l'hll'lg
superfluous to the comnsideration of this circuit.
The values of the resistance A B and the
hlgh tension hatterv voltage have to be

[ ] ". fl

Wirelesa

r r‘r-u-.l hefore the "'-ur_tlu
hun 12th January, 14921,

."ull:hllml-:u

arranged to obtain the highest oscillatory
potential between the points A and O for a
given oscillatory potential input between the
points G and O. 'This amplitied potential
will be then ready for application between the
grid and filament of the next amplifying valve,
through the inter-valve condenser, the object
of which will be referred to later.

e ofafa|u s} —

Fig. 2.

It should be clearly understood that there
are two distinct components of current
Aowing round the anode circuit shown n
Fig. 2. The first is the normal D.C.
component, due to the H.T. battery and
limited only by the resistance A B plu:« the
resistance of the electronic stream flowing
from the Alament to the anode of the valve:
"This steady current is of the order of a milhi-
ampere, and flows in a positive sense in the
direction of the arrow. It commences to
flow in the anode circuit of any valve as soon
as the filament is rendered incandescent, and,
of course, cannot be detected except for the
click in the telephones upon switching on,
due to the sudden deflection of the diaphragm
which then remains deflected.

The other component is the alternating
current of radio frequency, which is super-
imposed upon the D.C. component whenever
signal oscillations are applied to the grid,
These two components of anode current
are shown in Fig. 3, the A.C. component
appearing as a ripple on the D.C. component.

In order to study more closely what is
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happening in this circuit, it will be better
to work with actual numerical values obtained
from the characteristic curves to which the
average French hard type of four-pin valve,
available to amateurs, conforms. These
curves are given in Fig. 4.

The first value to determine is the potential
at which the anode is to be normally
maintained. This potential should be the
lowest that will bring the straight steep part
of the characteristic across the zero grid
potential ordinate; this being necessary because,
for a given change of grid potential, the cor-
rﬁpunﬂmg change of anode current p.l'ndui:td
is greatest where the slope of the curve is
most steep. The 25-volt curve just satisfies
this condition.

The grid potentials, from which the
characteristic curves have been plotted, are

e
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relative to the negative side of the filament
battery. The normal potential of the grid is
therefore zero since it is connected, through
the inductance of the oscillatory circuit
in the case of the first valve or through the
grid leaks in the case of the subsequent
val to the negative side of the hlament
battery. It will be observed that with the
grid at this zero potential, the normal steady
current flowing constantly in the anode
circuit is 0-7 milliampere ; this is the D.C.
component.

Now, in order to ensure that the valve is
functioning on this selected characteristic,
the point A must be consantly maintined
at a normal potential of 4+ 25 wvolts relative
to the filament, and to do this, as the value
of the resistance A B (Fig. 2) is increased, the
voltage of the H. T battery must be also in-
creased inorder to supply the voltage drop across
it. For instance, if A B is 20,000 ohms, the
vol drop across it, due to (-7 milliam
flowing through it, will be Ix R equals
0-7x10® x 20,000 equals 14 volts, which
voltage must be added to the 25 volts required
to force the (-7 milliampere D.C. component
through the filament-anode path of the valve
itself, making the total volage of the H.T.
battery 39.

Similarly, a resisance A B of 60,000 ohms
would have a voltage drop across it of 42 volrs,
making necessary a H.'T. battery volage of
424 25=6T volts, if the point A is to be
maintained at plus 25 volts, and 0-7 milli-
ampere is to flow normally in the anode
circuit. The lowest voltages of H.'T
batteries which should be used in order wo
obtain the best resuls with any given value
of resistance are given in Fig. 5.

If the value of the resistance is increased
without a corresponding increase being made
in the H.T. battery voltage, the valve will
not be functioning on the straight steep
portion of its 25-volt characteristic, but will
be operating on the lower bend of a
characteristic ¢ ing to a lower anode
potential. "This would result in a smaller
change of anode current for a given change of
grid potential.
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It should be stated here thar it is not strictly
true that the valve will be functioning on its
25-volt characteristic because, as will be seen
later, the added series resistance will reduce
the slope of the curve ; but if the value of
H.T. voltage is computed in the above manner,
it will ensure that the characteristic will cut
the zero grid potential ordinate at a fairly
high point (0-7 milliampere) on the latter,
50 that its bend is well to the left.

Up to this point only the D.C. components
of anode current and voltage have been con-
sidered, but once it has been settled, by the
suitable selection of H.T- battery for a given
resistance, that the tial of the point A
is normally mainmined at +25 volts, and
that 0-7 mzllumpcre normally flows, these
D.C. components may be ignored and the
radio-frequency A.C. components of current
and potential, which are superimposed upon
them, only considered. These A.C. com-
ponents will follow Ohm's law, quite in-
dependently of the D.C. components, since
the anode circuit, for general consideration,
contains no inductance or capacity.

A more careful study of the characteristicy
will show that on the straight parts of the
curves, a given increase in the grid voltage
(indicated by &F ) causes an increase of
anode voltage {mdmted by 6F,) 8-3 tumes
greater, this is the maximum volrage
amplification factor of the valve, and is found
by dividing the difference in anode voltage

between adjacent characteristics -h1,. the
difference between the grid voltages which
give the same value of anode current on each
characteristic. Considering A.C. components,
therefore, an E.M.F. of 83 vols s
* generated " in the anode circuit if one volt
i5 applied to the gnd, or ¥ /¥ = 8.3.
Further study will show that an increase
in grid potential of one volt will cause an
increase of anode current of 0-25 milliampere,

EI
or i < == 0-00025.

rh:rcf'ﬂrt, considering only A.C. com-
ponents, it may be stated that an alternating
voltage of 1 volt applied to the grid will cause
an alternmating current of 0-25 milliampere,
or 0-00025 ampere to fow in the anode
circuit by the generation of an alternating
EMF. of 8:3 volts ; this means that the
resistance of the hlament-anode electronic
path through the valve is

83
0-00025 = 33,000 ohms,

Now, if there is no resistance A B in
series with the valve, r.e., if the anode and
filament were short-circuited through the
H.T. battery, the alternating E.M.F. of
8-3 volts would not appear across the shorted
points () A, it being all absorbed in forcing
the alternating current of 0-25 milliampere
through the resistance of the valve. But ifa
resistance A B of, say, 60,000 ohms be
inserted, the total resismnce of the anode
circuit  becomes 33,0004 60,000 = 93,000

ohms, and the altermating current becomes
8-
reduced (by Ohm’s law) to - 93,000 = 0-00009

ampere, or 0-09 milliampere. The valve 1s
now functioning on the dotted characteristic
of Fig. 4, the slope of which has been lessened
by the added resistance.

The A.C. voltage drop across the puints
AB is I,xR=0-00000:x 60,000 = 5-4
volts. The potential variations of the point A,
therefore, are from 25--5-4 to 25—5-4,
and as the point O remains constantly ar
zero potential, the A.C. voltage across () A,
due to an alternating voltage of | volt applicd
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to the grid, is 5-4 volts, a volage amplificanon
of 5-4.

Similarly, it can be shown that if the
resistance A B is reduced to 20,000 ohms
the alternating current in the anode circuir,
due to 1 volt A.C. applied to the grid, 15
0-000156 ampere, and the A.C. voltage drop
across A B is 3-1 volts, a volrage amplification
of only 3-1.

Again, with a resistance of 100,000 ohms
a voltage amplification of 625 could be
obtained, and with 300,000 ohms a volmge
step up of 7-5 would be ible, always
provided that the H.'T. battery is of :'-'I-leCIEIH‘
voltage to maintain the point A at -:-25 volts
normal potential.  The battery v ulngc: would
become too high for values. of resstance
above 100,000.

In Fig. 5 1 have also plotted the volmage
amplification or step-up u, obmined with
various practicable values of resistance R,
if the correct values of H.'T\ battery volage
given by the other curve are used.

It is interesting to note that if the value
of the resistance A B were increased to
infinity and the H.T'. battéry was of infinitely
high voltage to maintain A at the correct
potential, then the full maximum alternating
EALF. of 83 volts would appear across
the points (O A, because none of it would
be required to force an alternating current
through what would really amount to an
“open™ circuit, through which no anode
current would flow.

If the resistance A B is zero, only 25 volts
H.T. is required, but there will be only a
negligibly small difference of potential between
the points A and () because the resistance
hetween them i fegligibly small (only the
resistance of the dry battery), compared
with the internal valve resistance,

Now that it has been shown that the degree
of amplification depends, to a large extent,
upon the value of the external resistance
A B, it will be easy to see why resistance
amplifiers become inefficient when Uhfd o
~hort wave]:n;_thh

As 15 well known, the amplification of
~ignals gradually diminishes for wavelengths

THE WIRELESS WORLD

below 1,000 metres or so, somewhar as shown
by Fig. 6. :
The reason for this 15 to be found 1n the
fact that the valve has an inter-electrode
capacity of an appreciable value, especially
when augmented by the capacity between
the pins and sockets, and also by that between
the leads connected to the valve electrodes.
This capacity has the effect of shunting
the resistance of the flament-anode path

5 ] |
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with a condenser, and, since B and O (Fig. 2)
may be regarded as the same point for the con-
sideration of A.(. components, this amounts to
the same thing as connecting a condenser
acroms the resistance A B, and thus providing
an alternative path across it for alternating
currents of very high frequency.

If the reactance of this capacity is suthciently
low to be of the same order as the resistance
with which it is paralleled, it will appreciably
lower the resultant impedance between the
points A and B rto alternating current, and,
consequently, the A.C. volmge drop across
these points will be correspondingly reduced ;
the voltage amplification will be theretore
also reduced.

Assuming the parallel capacity o be 4
micro-microfarads, or 4 102 farad, 1
reactance, |'Cw, to alternating currents of
300,000 freguency, corresponding to a 1,000
metre wavelength, is approximately 'Iﬂﬂ,M]
ohms, too high a value to very appreciably
reduce the unpnizm:r across A B. It would,
taking actual hgures, only reduce rhe im~

-

836

INIWVERSITY OF MICHIG



RESISTANCE COUPLED THERMIONIC AMPLIFIERS

pedance of a 60,000 vhm resistance to 54,600
ohms.

On  shorter wavelengths, however, the
loss of amplification due to this parallel
capacity is much more marked because the
reactance of a condenser to alternating current
is inversely proportional to the frequency of
that current. For instance, at 300 metres
wavelength, oscillation frequency 1,000,000,
its reactance is only 40,000 ohms, so that,
however high the value of the resistance A B,
the resultant impedance between its ends to
currents of this frequency can never be
more than 40,000 ohms, and the im nce
of a 60,000 ohms resistance will be lowered
to approximately 33,000 ohms.

The loss of amplification due to any reduc-
* tion of external |mp-cdan-:‘t can be read off
from Fig. 5, and for a resistance of 60,000
ohms I have worked out the resultant im-
pedance to currents of frequencies cor-
responding to various wavelengths, and have
plotted the attendant loss of amplification 1n
Fig. 6, the maximum amplification, if the
capacity reactance was infinity, would be
54 and on wavelengths longer than those
shown, this figure is practically attained.

[f the conditions are such that the voltage
amplification per valve is 6, then if two valves
are used the resultant amplification will be
62, and for six valves would be 6% or about
46,600.

[f, due to the unsuitable selection of H.'T.
voltage and external resistance, or to the
reduction in the effective wvalue of thes
resistance on short wavelengths, the voltage
amplification per valve is only four, the loss
of efficiency will not be grear in the case of
a single step-up, but if six valves are used,
the loss will be enormous. Taking actual

fgures, the rtotal amplification will be
6° 46,600
4= 4000 = 11-4 times less than that

obrained :f the voltage ampliication factor
per valve was six.

These figures do not, of course, rake any
account of reaction, the use of which still
further increases the amplification, and is
very useful for amplifiers using only a limited

~ 100,000) would be about 5,500 ohms.

number of valves, but becomes difhcult 1o
control if many are used. Reaction will be
referred to agan later,

[t should be remembered in this connection
that, since the object of an amplifier is to
step-up the A.C. volage of the signal
oscillations, the highest possible voltage must
be initiallv applied to the first grid.  "To ensure
thys, the reactance of the ca'[ﬂ.cltv of the
oscillatory circuit must be hlgh in order to
obtain a large voltage across it (E = I/Cu)
and to fulfil this condition the capacity ol
the variable condenser must be as low as is
practicable in tuning, that is to say the ratio
L must be large.

(Ince the magnified potential variations
have been obtained ar the lower end of the
resistance A B, the problem becomes one of
applying them to the grid of the next valve
of the amplifier for further amplification.

But, if a direct metallic connection is made
from the anode of one valve o the grid of the
next, the latter will have a normal potential
of +25 volts relative to it filament. This
is more than sufficient to render the valve
inoperative, since it will be functiomng on
the flat (saturated) portion of its characteristic,
which means that the anode current would
not be influenced at all by any potential
change of the grid. But if a small fixed
value condenser be inserted between the anode
and the next grid it will effectively insulate
the latter from the D, C. potential of the former
whilst readily passing the superimposed high
frequency oscillations,

The value of this inter-valve condenser for
high frequency amplifiers should be about
0-0003 mfd. and its reactance, at, say, a wave-
length of 3,000 metres (oscillation frequency
As
this reactance is small relative to the resistance
of the filament-grid electronic path through
the valve, which will not be less than half a
megohm, and to the resistance of the grid
leak which shunts this path or even relative
to the reactance of the inter-valve capacity
with which this high resistance is shunted
at high frequencies, the potential loss across
it is negligible,
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The reactance of a capacity of this value,

however, is extremely high to current varia-
tions of an audible frequency (ar 500 cycles
its reactance would be about a megohm),
and the volts drop across it would be very
much too great if used on a low frequency
resistance amplifier. The value of inter-
valve capacity suitable for a low frequenc
resistance amplifier is about 0-05 mfd. (re-
actance 6,200 ohms. at a note frequency of
500 cycles).
. For very low frequency resistance amplifiers
used for amplifying signal currents of dot and
dash duration, for syphon recorder or relay
working, the inter-valve condenser should be
of larger capacity still, in order to give the
circuit a time constant of the order of the
rate of sending of the signals being received.
Lt should be about | mfd. for relatively slow
hand-sent signals, whilst for automatically
sent signals of 50 words a minute 0-1 mfd.
would be sufficient.

It is of interest to note that this inter-valve
condenser is not at all necessary if separate
H.T. batteries and filament lighting batteries
are used for each valve. A scheme of
connections showing how to dispense with
it s pgiven in Fig. 7 although it is
not of very great practical value. In
this circuit, part of the H.'T. bartery, B X,
supplies the D.C. volts drop across the resis-
tance A B, and the other part, O Y, supplies
the voltage across the valve O A. The
two halves of the H.'T. battery can therefore
be adjusted to make A and Y equi-potential
points and thus maintain the grid of the second
valve normally at zero potential relative to
its own filament.

As is well known, the function of the grid
leak, a high resistance of the.order of meg-
ohms, is to maintain the grid normally at
a certain predetermined potential. During
the period of impression of a wave-train or
heterodyne * beat " of oscillations, a negative
charge accumulates on the grid and on that
side of theinter-valve condenser connected toiit.
The grid leak allows this charge to leak away,
more or less rapidly, to a point of the same
potential as that at which the grid is to be

*
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maintained in order to ensure the functioning
of the valve at a suitable and unvarying point
on the characteristic,

Br—{ujujujaje— x
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i afajo-]

As the stream of electrons, or negative
ions, flows from filament to grid, the path
between these electrodes may be considered
as being conducting only to negative elec-
ericiky in this direction. A positive current,
or low of electricity from positive to negative
or from positive to less positive, can only
take place from grid to filament, or a negative
fow of electricity (as conceived by medern
electron theory), can only take place from
hlament to grid. This being so, when the
potential of the grid is made higher than that
of the filament, by the positive halves of the
impressed oscillations, a positive current can
flow from grid to flament, and thus the poten-
tial between them is destroyed. When the
grid potential is made lower than that of
the filament, no positive current can fpw
from filament to grid, and so the grid and that
side of the inter-valve condenser connected
to it remain charged negatively unless a
lea path 1s provided.

If the leak were not used, the potential
of the grid would therefore, at the termina-
tion of a wave-train, be slightly less than it
was at the commencement, and there would
probably not bea long enough interval between
successive wave-trains for the grid to reach
its normal potential before the commencement
of the next group of oscillations. Thus afeer
several groups had been impressed upon the
grid, its potential would be considerably
negative relative to the filament.
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The-grid leak speeds up the leakage of the
negative charge sufficiently to restore the
grid to its normal potential before the next
oscillation group commences. This action
is graphically depicted in Fig. 8, where the
upper curve represents the incoming oscilla-
tion groups and the lower curve shows the
potential of the grid gradually being lowered
by accumulation of the negative charge from
A to B and the normal potential being
gradually restored by the negative charge
leaking away through the leak from B to C.

On very short wavelengths, it must be
remembered, the capacity reactance between
grid and filament becomes sufficiently low
to pass an appreciable current and so obviates
to some extent a resistance leak.

For the further amplification of spark
signals and for the self-heterodyning of C.W.
oscillations, capacity reaction may be used
in @ high frequency resistance amplifier. The
value of this capacity depends largely upon
the number of valves between which reaction
is taken, the greater the number of valves
the smaller the reaction capacity required,
because the reaction strength is proportional
to the potential to which the capacity is
charged, as well as to the actual value of the
capacity. A very small capacity is therefore
required to obtain reaction from the sixth
valve as compared with that required from
the second ; the capacitics should be variable
and their maximum values about 000001
and 00001 mfd. respectively. When the
potential of the grid of a valve is raised, it
will be seen from Fig. 4 that the anode
current will be increased ; this being so, the

potential difference across the constant ex-
ternal resistance A B (Fig. T) will be increased,
and the potential of the point A will be there-
fore decreased. This change of potential sign
takes place at every valve, so that if the reaction
condenser is connected from the anode of a
valve back to its own grid or back to the
grids of alternative valves, its effect will he
to weaken the initial oscillations rather than
to strengthen them. Care must be taken
therefore to arrange m_:‘.-ﬂﬂ-l'_f reaction past an
even number of valves, r.e, from the grid
of first valve to the anodes of the second,
fourth or sixth valves. It is useful, however,
to provide for reaction to the other valves by
means of a selector switch in order to lesen
the tendency of the amplifier to oscillate’
when receiving spark signals.

The problem in muld-valve amplifiers
often becomes one of preventing reaction
rather than assisting it, as the reaction
capacity required to set up self-oscillation is
then so small that inter-lead capacites are
quite sufficient for this purpose.

Since the potential variations of the anode
of any valve of a resistance amplifier, depend
upon the A.C. resistance between the points
A and B, it follows that a coil of high induc-
tance and comparatively low steady current
resistance, may be substituted for the high
resistance A B, provided the impedance
offered by it to hugh frequency oscillations, is
of the same value as the resistance. This
method affects a considerable saving in the
voltage of the H.'T. battery since there will
be no D.C. voltage drop across the anode
circuit external to the valve to supply. The
voltage of the battery need only be that of
the potential at which the anode is to be
normally maintmined. As the reactance of
an inductance is proportional to the frequency
of the current passing through it, the induc-
tance must be adjusted in value to suit the
different wavelengths bting received. The
values of inductance for various wavelengths
to maintain a reactance (2xfL) of 60,000
ohms are given in Fig. 9 in which Ingarlth—
mic scales of inductance and wavelength

have been employed,

839

IV FE | % CAINCHECER
I'Ill-\.:_: J 1T U LA N



MARCH §, 1921

= 1
N W A A

= om w g -

L 1% spweyE

E BES

[al

L

....- e
il it

.
£ ¢ g EasE

For any given wavelength, the required
value of inductance is determined by dividing
the reactance 2= fL which we are here keeping
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constant at 60,000 ohms. by 2xf Where
f is the corresponding oscillation frequency
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is not strictly aperiodic as the coill hasa
natural wavelength of its own for each in-
ductance adjustment.

These notes would not be complete
without mention being made of the aperiodic
retroactive amplifier due to [.. B. Turner.

In this arrangement(Fig. 10)small varianons
in the potential of the grid of the first valve,
cause corresponding variations in the anode
current, and consequent potential difference
variations across the resistance r, across
which the grid and nlament of the second
valve are connected. These voltage vana-
tions across the resistance r, are therefore
impressed upon the grid of valve No. 2 and
cause corresponding variations in the anode
current of that valve which in turn produce
much magnified potential difference variations
across the resistance ry, and, as this resistance
15 included in the gnd circuit of the first
valve, these magnified potential variations are
retro-actively applied to the frst grid ready
to be magnified again. The usual change
of potential sign takes place from the hrst
grid to the first anode, but the sign changes
again from the second gnd to the second
anode, and the final resultant magnified
potential is therefore of the correct sign when
re-applied to the first grid across the resistance
re. T'he output magnified voltage which
may be as much as 2,000 umes the input
voltage, is taken from the two anode circuits
as shown in Fig. 10, and is then readv for
application across the grid and nlament of
another valve in the anode circuit ot which
is connected the telephones or other currem

operated device.
With R, and R,, 50,000 ohms and r,
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and rg 10,000 ohms, and the high tension
batteries 150 volts, a magnification of 2,000
has been obtained. It would appear from
Fig. 11, which is the arrangement of Fig. 10
redrawn, that the output is taken from two
points whose normal D.C. potential is the
same, but between which the instantaneous
difference of potential, due to the A.C.
components of their potentials, is a maximum.

Now clearly, since there is a difference
of potential sign between the two anodes
which amounts to a 180 difference of phase,
when one anode is at a maximum potential
the other is at a minimum, and there is there-
tore always an instantanecus P D, between
them equal to the sum of the potentals
between each anode and the common filament
connection.

WIRELESS CLUB REPORTS

Manchester Wireless Soclety.

[ A ffilialed with the Wireless Sociely of London.)

On Wadn.md.u._f Fobruary 2nd, an ordinary
Emaral masating hold at tha Albion Hotel, Piccadilly,

cheator. . McKermnan in the ﬂhu.u-

The BSociety hnm.ng decided, at & previous
meating, to carry out the Trﬂumt.lu.m;iu teat
collectively, ta had been made by the
Hon, Becretary, Mr. ¥. W. P. Evana, to obtain the
loan of two ssta of epecial Reoeiving Apparatus
from London.

It was also agreed that these instruments should
be mocepted under the following conditions :—

(1) That a suitabla testimonial, according to
merita, ba given to the firm whose instru-
ments wers used.

{2) That no prize would be claimed by the
Society in the event of sucosssful reception,
the teatsa being made purely in the intereata
of sciance.

3) That any damage and overhauli coata

i bﬂ-ﬂuwrgd by the Society. e

(4) That the instrumenta be returned within
seven days after the completion of the
Lteata,

The firet instrument reciveed waas the H.P.R.
Bhort-wave Receiver, and it was decided to use
thia in conjunctipn with a seven-valve amplifisr.
Up to date the latter had not been received.

The second set received was & special short-wave
receiver constructed for the transatlantic teats by
Mesars, H, W, Bullivan, Winchester House, London.
The icnlara of thia are aa follows :—

our  high-frequency  transformers, the
primariea of which are variable by means of
special air condensers.

The four valves are provided with separate
filament and grid control.

The fAfth valve, uwsed aa a rectifier, is also
provided with separate control.

The small loose-coupler is designed to reach
as near a8 possible a wavelength of 200 metres
on the standard P.M.G. aerial.

Both primary and are ided
with a variable condenser, the former of which
may be used in series or parallel with the asrial
circuit, by means of a auitable switch,

Ths whole of this combination was elaboratal
laid out on a basa board 3 feet by 2 feet, all
the connections being wvisible.

Both sots wore on view during the mesting,
and the Chairman explained that it was proposed
to allocate to members having the highest serials
most suitably situated. Dimensions and general
conditions of the aerials owned by members present
wora then collectad and after disouwssion the alloes-
tions wers that Mr. P, (. Thomason, of Hazel Road,
Altrincham, should have use of the H. W, Sullivan
sat, and that Capt. Andrew.Bolton, of Pl uth
Grove, ight, ahould have use of the H. P. R.
Short-wave iver, and the seven-valve amplifier.
Fa.i.'l.ing the arrival of the latter, in time for the

teat, & four.valve amplifier waa being con-
structed by Capt. Andrew-Bolton, with the assia-
tanoe of Cﬁpt., Siddona-Wilaon.

During the meeting a amall frame-aerial was
erected by our Hon. urer, Mr. Lamb, which
consisted of a block of wood 3 inches square,
with socketa, and four aticks to fit. Spacing pina
wers arrﬁnged t inch apart on the latter. This,
together with a bobbin of No. 20 8. W.G enamelled
wire could be made up in quite & amall parcel.
The time taken to erect the frame complete was
soven minutea, and to dismantle the same eight
and a half minutes, the wire being unwound from
tha frame on to the bobbin again. ‘This operation
was rendered almpla by allowing the frame to lie
flat on the floor and revolve slowly as the wire
waa reslod in,

With the {rame asrial in circuit the H, W, Sullivan
sot was testod by means of & wavemster, and good
adjustmenta obtained on 200 metres.

These adjustmenta were recorded to enable them
to be used as & rough guide by Mr. n and
fellow membera during the testa,

The H.P.R. Bhort-wave Receiver was also given
a test, and responded to the wave metsr from
175 metred to 1,000 metres, wsing & wvariable
condenser in parallel.

Final arrangementa were then made as regurds
Friday's and Sunday’s programme, after which
the mesting clossd,

On February 8th, an ordinary general mmlng.
held at the Albion Hotel, Piecadilly, Manchester,
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The Chairman, Mr. McKeman, announced that
t,l ware being mades with a view to

establishing the headquarters of the Bociety at
the Albion Hotel, . and that an aerial
would be erected on the roof, and facilities given
by mnmmtmlﬂuwnfmphmnluguah
by members of the Bociety at stated times.
tranamitting programme will also be
allowing for at least one transmission sach weele

He was very sorry to hear that the experimenta
carried out by members of the Society, in connection
with the transatlantic testa, had not proved
sucotasful, but there was no doubt that, sccording
to newspaper accounts which he had read that
the Bociety had been 'l'll-ﬂ'lﬂl very closaly, and
that excollent pnml being madea.

Mr. McKeman called upnn the Hon. Becre.
tary to make a few remarks about the businesa
of the Soclety.

Mr. Evans announosd that he had besn studying
very carefully the guestion of membership. He
stated that the membership at the closs of 1920
waa 68, and associate membership #, making &
total of 77. He had now to announce that the
total membership was 53, comprising 50 members
and 3 associates, The chiel reason of this losa
was evidently due to the increassd subscription,
although several cases pointed to lack of interest.
He was, however, confident that the present
mmhumwmnﬂham‘mdmuldhamunmd
upon to amsist the Bumﬂy in every possible way,
and had no hesitation in confirming Mr. Me Kernan's
remarks, that we were making splendid headway.

ﬂmmmnmlhmulln&umur J. C. A. Reid
to read his Paper on “ SBearchlights, and their
work during the War."

Mr. Reid gave a very clear account of the work
earried out by this ssction of the Army and Navy,
and the many difficulties that were exporienced,

v d the sarly = of the war.
wmmghumd at t-hnl‘.t:]‘;: being of the
Dlj’vﬂﬂﬂtﬂhﬂlﬂ and necossitated the trana-

tion of !'.'HI\IT' gas  cylinders, w]:.u:h ware
ult to recharge. These, he o wara
spon supersaded by the Electric Arc t; and it
-'I-l chiefly with this latter type that Reid

t the attention of his interested nudlu:mn.
f explaining the rous work of this i-
uﬂ{r un W'T:urm of Bervice. i

At the completion of this Paper, Mr. Raeid
invited guestiona, of which there were many and
varied, and all of which Mr. Reid answered in &

2 ﬂ r;:rf thanks roposed h

¥ vole WwWaa P to the
lecturer, and this was to with generous
a use,—Hon, Becrstary, Mr. W. P. Ewvana,
7, Clitheroe Road, Longsight, Manchester.

Edinburgh Wireleas Club.

{ A fliated with the Wireleas Soviety of London.)

A meeting of the above Club was held on
February Bth.

The minutea of the previous meeting havi
been read and adopted, the Hon. Bﬂﬂl‘ﬂllﬂ."pl'ﬂpﬂ
& motion to raise a special subscription for the

rchase of extra apparatus. This was agreed to,
t being decided at the same time to notily all
Jeembers, in writing, of the decision.

THE WIRELESS WORLD

The Hon. Becretary then sxpreased his apprecia-
t.mnnlh!uuuFﬂRudukmdmm
loaning smplification a us for & demonstration
E;]m by the Club a large audiemce in

A luch.mu on ** Batteries ™
was announced for February
by others aqually in in the near future.

It waa and that a Cluob dance
should be d befors the and of the season, il
convenient to be in conjumction with the Edinburgh
Gipay Club.

Eﬁ:ﬂa ;dlnm-mng.,, the Hon. BSecretary had
pleasure in & that the membership total
of the Club had now 40, which it
was hoped would mntPl:::d B&'rurnl mhmnmmrfm
put forward to increase the and mem i
of the Club. In consideration of the fact that our
firat year is not yet finished, we have reason to
feal gratified with thess fi —Hon. Sscretary,
B, Ettrick Road, Edmhurgﬁ

Wireless Club.

{dﬂmﬂi with the Wireless Sociely of London. )

On January 20th & Paper on “Radio T
Transmitter” wes read by Capt. W. Bemrose, and
was followed by & discussion.

On Fabruary Bth, Mr. E. V. Martin read a most
intereating tf:a “Simple Valve Recsivers,”
outlining the ry of the thermionic valve, and
describing the yarious means of using same,

Thres members of the Club have now got licences
to transmit, and good is being mede with
Wireloss Tels lmn:,r Beeretary and Treasurer,
Capt. W. Bumrun Littlm'ur '.E[ill,.. Derby-.

Brighton Radlo Soclety.
{ A filiated with the Wirelesas Society of London. )
It is with deep regret that we announce the death
of the late Hon. Becretary, Mr. W. P.
which occurred on January 27th, 1821, after =
lo ilneas. Mr. Rogers founded the Bociety

Mr. D. G. Watson
ard, to be followed

warly in 1020, and worked untir in tha develop-
ment of ite sims until late in summer when,
owing to ill-health, he was com to relinguish

the office of Becretary. His keen spint and interest
in the Bociety and amateur movement Iy
until the last will ba remembered with roratiod
.'hj-' all to whom he was known.
the Bociety was held in the Banner

Rnnm, ﬂdguunwu Hall, Quean's Road, Brighton,
st B pm. on Fri February 11th, when =
wis vead b u:.dE.FE. i cafitied " Oucilla-
tiona and " Tha lecture
proved most in

The Bociety has slected sn Exscutive Commities
and Technical Committes. The latter is intro-
ducing & system of " Questions and Answers™
which promises to become wvery popular. Any
membars wighing to ask guestions should subenit
the same to Mr. C. H. Bingham., 8, Wolstonbury

Road, Hove,

The following change of office is recorded :— Mr.
W. E. Dingle 18 elected 10 be President, and Mr.
Magnua V. to be Vice-President as from Feabruary
11th, 1921.

Any gentlamen interested are invited to com-
municate with the Hon. Becretary, Mr. D. F.

tic Wavea.
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Underwood, 68, Bouthdown Avenue, Brighton,
who will be pleased to furnish full particulars
as to membership,

North Middiesex Wireless Club,

{ A fliated with the Wireless Society of London.)

The fifty-sighth meeting of the Club was held on
Wednesday, February Bth, at SBhaltesbury Hall,
Bowes Park, Mr. A. G. Arthur in the Chair.

It has beon that meetings shall be
preceded by half-an-hour's Morse code ioe,
from § to B.30. This was carried out for the frmt
time on this occasion, and proved very popular,
two buzzers being used of different notes, one for

inners, and one for advanced workers.

Morse ice wing finished, the Chairman
openad the meeting, and after the minutes of tha
revious meeting beenn road, he called on

. L. C. Holton to read his paper on his ** Altera-
tions to & Mark III* (converted) Receiver.”
Commencing by pointing out that it was in-
efficient to use one loading coil to cover a |
range of wawvelengths, Mr. Holton described t
saparate coils he used to %Hup in steps to, if
necessary, 27,000 metres. capacity and in-
ductance of each coil was so ::nlnulntﬂ:f: and the
coil wound with wire of such gauge (No. 24) that
the greatest efficiency was obtained. With ard
to the constructi alterations, theaa hpdmﬁaau
carried put in soch & way as to allow for every
possible experiment, the inductances, condensers,
potentiometer, ete., being hbrought to terminala
arranged round the edge of the base-board, and
controlled by change-over switches., so arranged
that each unit may be used separately, or cut out
altogether, if required. At the same time, care
had been taken in wiring up, that capacity between
the wvarious leads was redoced to & minimum_
Mr. Holton drew a number of diagrama illustrating
his pointa, while he had at the same time the actual
st on the table, which the lecturer said, had already
proved of great use and interest.

Great credit ia doe to Mr. Evana, who carried
out the work to Mr. Holton"s inatructions, for the
way he had disposed the switchea, ste., in the some-
what limiud;fnmu on & Mark IIT* set.

At the conclusion of his ﬂ“' & vote of thanks
wall mmﬂ w'.iil on thusiaeam.

t has to held & Boeial Evening
and Concert on Wednesday, February 23rd,
Particulars of this and of the Club may be had from
the Hon. Becretary. Mr. E. M. Bavage, “Nithadale,*
Eversley Park Road, Winchmore Hill, N.21.

The Wireless Soclety of Hull and DMstrict.

( A filiated with the Wireless Society of London. )
Thia Bociety continues to go . and suoreas-
ful mestings have been held at the Metropole
{Marlborough Room) on alternate Thursday even-
ings during the winter. At the mesting d on
Japuary 13th the question of obtaining permanent
accommodation for Headguarters which eould
be used and fitted up as & workshop and la .
waa discusssd. A member had very kindly offerad
the loan of such premises, but the members, after
i the Committee's view on the matter,

hearing
ﬂm‘iﬂtﬁl&thﬁﬁm#ﬂnnhrﬂwrw
carrying out such an i The

mestings &t present are taking the form of short
readings and discussiona from an American publica-
tion on Practical Wirelesa, Thia is followed each
night by about hall-an-hour of buzzer practics
to enable the members to become proficient in
reading the Morse code. Practically all the
wircloss amateurs in Hull and distriet have joined
the SBociety, but the Becrstary will be pleased to
hear from any other who wish to join.
The entrance fee is ls., and the subscription ia
L0, par annum, which may be paid at 2z, 6d. per
guarter, in advance,. The subscrnption for studenta,
viz., under 18 years, is Ge. per annum, or 18, 6d. per

uarter. The dates of further meetings are

ebruary 10th, 24th, March 10th, and 24th.
Hon. Becretary, Mr. H. Nightacalea, 16, Portobello
Btreat, Hull.

The North London Wireless Assoclation.

{ A filiated with the Wireless Sociely of London.)

The Association’s tenth meeting was held on
January 28th, 1921, Mr. G. D). Meyer in the chair.
After the minutes of the previous meeting had
been read and passed the wsual buzzer practics
took place, and at the conclusion Mr. Angel waa
called upon to give his lecture on * Elementary
Principlea." The lecturer commenced by saying
he would have to somewhat skip a lot of what
he had to may aa the time waa getting on, but he
would do his beat to give an outline of the chief
PI'i.'I!'iEiJ]lﬂ of both sending and receiving. Many
queations wers aaked which pointed to the keen
intersat taken in the lecturs. At the conclusion
a hearty vote of thonks waa accorded Mr. Angel

The eleventh meeting held on February 4th waa
an informal one, ita objert being to listen in for
telephony triala from the * Lingestroom " at
Amaterdam. The Association had the honour of
o measage of tinge from the Dutch Amateurs,
Holland, hﬂnmttad to it by C.W. from the
“ Lingestroom.' Mr. CGartland was unable to
be present at the meeting, but had aucceeded in
recoiving the message on his own set, and kindly
assistod the SBecretary with his runipart_

The Amsoccistion has been duly accepted for
affiliation with the Wireless Boeiety of London.
Three more names have been added to its member-
ship. The Hon. Becretary, Mr. W. 5. Prior.
clo 8 intendent, Peabody Buildings, Essex
Road, N.l., will gladly furmnish particulars to
anyone who wishes to join the Association. if they

ill communicate with him.

The Gloucester Wireless and Sclentific Soclety
( Affiliated with the Wireless Sogiety of London.)
Another very interestin aming was apent by

thia Club on February 3rd, on which date Mr. H.

Hine (one of our members) gave a most instructive

demonstration of the uses of X Rays. The lecturer

ahowed a thorough knowledge of the whole set.
and mentioned several moderd ioations of its
was  with ic alides, ate. Many ohjeota
were viewed thro a Auorescent screen, and later
some excellent photographa were obtained of the
human and other things.

The also gave his second lecture of a
serics on Wireleas theory. ‘This was on accumu-
lators and their management.
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Some buzzer practice was also obtained during
the development of the X Ray ographa.

Any particulars of the Club will be willingly
given by the Hon. Becretary, Mr. J. J. Pittman,
1, Jersay Road, Glouceater,

Greenwich Wireless Soclety.

{ A ffiliated with the Wireless Sociely of London. )

A meeting of the Greenwich Wireless Society
was held on Saturday, January 22nd, st the head-

uartors, the Ranger's House, Greenwich Park.

in was the first informal mesting hald according
to the rules of the Bociety for the assembling of
members, the discussion of ideas, and exhibition
of wireleas apparatos,

An excellent 4-valve amplifying set waa shown
by Mr. A. F. Bartle, and aignala received from all
quarters on the temporary aerial. Other apparatus
was also shown and all members present had a
very instructive evening, learning much from one
another.

The second General Meeting waa held at the same
address on Tueaday, February lat, the Astronomer
Boyal being in the chair. ter the usual business
had been conducted an interesting discussion was
openad by Mr. A. F. Bartle on single.valve reception
circuits in general, in which many of the members
joined. Mr. Stanley Ward also ably explained
for the benefit of the junior mem present the
action of the threo-slectrode valve. Various
types of valvea were oxhibited.

Meetings of the Society will be held on Saturday,
February 19th, at 8 o'clock. and on Tuesday,
March Ist, at 5.30 p.m. at the Ranger's house,
Greenwich Parlc,

Glevum {Gloucester) Radlo and Sclentific
Socle

ty.

{ A fRliated with the Wireleas Sociely of London.)

At our wookly mminﬁ{f“ Friday at the Royal
Hotel owr Chairman, . 3. Courtenay Price,

va A wvery interesti demonstration on his
Eﬂd'l one-valve Ionﬁ-an -short wave set and our
Secretary's (Mr. J. Mayall) portable unit, in con.
junction with e loud speaker; excellent signals
were heard and presa news taken down from
Hornsea, Carnarvon, Lyons and transatlantic
stations. Keon interest was taken in these demon-
strations, and also in several types of oni
instruments. A very enjoysble evening was spent
and some new members were enrolled.

Arrangements have been made by our Secretary
with the Muarconi Co. to hold a demonstration in
wireless telography, etc, at the GCuildhall,
Gloucester, on Fobruary 17th, for the sole benefit
of the unemployed.

This lecturs and demonstration will be most
interesting and will be sagerly looked forward to by
evarybody.

Bristol and District Wireless Association.

In addition to three meotings for business, four
ordinary mosetings of the Association have been
held during the autumn and winter.

On October 15th, 1020, Mr. L. 8. Palmer, M.Se.,
loctured on C.W, Transmission. In referring to
the two t of radiator the lecturer pointed out
that until 1907 the ordinary induction field L/d?
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in the region surrounding & radiator had not been
clearly disti froom the radiation feld
kjad.  The o mugling of the circuits

for oscillation with & valve was discussed

and it was shown how the H.T. bat becama the
source of the radiated energy. effect of
capacity in checking cscillation was referred to as
a serions difficulty in producing radiation of short-
wavae lengths.

The lecturer dealt with the design of circuits
with the necessary condenser by-passes for HF.
eurrents, and gave figurea for power required both
for telagraphic and telephonic communication to
short distancea, of microphonic modula-
tion of oscillations in ic work were described.

The lecture was illustrated by transmission
of spark and C.W. signals, and telephony of speech,
phonograph and penny whistle was achieved.

On November 26th Mr., E, C. Atkinson lectured
on the " Functions of Wireless Societies.” The
exchange of ideas and intercourse between ex-
perimenters, which was their avowed object,
was Eemhla even in amall societies, bocause their
members tended to specialise in different branches
of work, such as building ap tus, operating,
experimenting or theory, so that most members
hﬂEEi.u[unmtinn to impart which was of interest
to the rest. The lecturer urged that the success of
& amall society depended more on & high percentage
of active members than on securing & series of
distinguished visitors to provide the business of
their mestings. :

On December 23rd, Mr. J. ter, of the
Hﬁnnﬂ Ec.ii_'unﬁ.ﬁu Imtmmm; Co., lectured om
“ Wireleas Telegraphy snd Apparstus,” dealing
mainly with the ign of relatively simple and
inexpensive apparatus, suitable for the reception
of tranaatlantic .  Experiments were made
with basket-work coils as being compact and simple
to build, It was found desi to wse & minimum
of wax for cementing, to space out the coils and te
use dead-end switches for cutting out coils not m
use when working on the shorter wavelengths.
An R valve was used with & 8 V acoumulator. with
36-50 volta on te circuit, rectification being
secured by & grid condenser  Suijtable
valuss for this resistance and capacity, as well
as for that of the other condensers in the circuits,
wore given. (m an wserial conforming to P.O.
regulations signale from the more powerful trans-
atlantic stations could be read wi amplifica-
tion. For weaker si an L.F. amplifier was used.
This was descri and it was pointed out that
s soparste anode supply was necessary, and that
it was important to the amplifier away from
the other apparatus.

The lecturer dealt also with the merits and defects
of resistance.capacity circuits, and with tuned

to eircuits, as well s with frame serials, referning
in connaction with these to observations of dis-
placement of the reception plane at sunset.

On January 28th, 1921, Mr. A E. Mitchel
built up & circuit during the ing from com-

ta brought by himself and other members

is was connected to sn merial wire stretched
acroas the leeture theatre, and messages picked up
from difforent stations were made sudible to the

844



WIRELESS CLUB REPORTS

mesting by & megaphone. The Secretary referred
to the effect of * dead-ends ' on wavelength, and
showed how the mutual induction between such a
dead-end and the rest of a (single-layer) coil
could be road off from the induetion curve of the
coil.

Dartford and District Wireless Soclety.

( Afiliated with the Wireless Society of London.)

The usual fortnightly meeting of the Bociety was
held on Friday, the 1Ith inst.,, in the Physics
Laboratory, Dartford Grammar Bchool. The
Hociety have been fortunate in obtaining this room
for their headquarters, provisional permission for
this oceasion having been given by the Headmaater,
G.P.0. permission to erect the aerial has been
applied for and plana are already in operation.
It is propossd electing the masters of the achool
honorary members. A crystal set will be used for
tuition purposes.

dixteen members were present at this meeting,
and Mr. J. R. 8mith, A M.LE.E. was elected Vice-
President. This gentloman has promised to give
the Society a lecture on ' Wireless " in the near
future, possibly illustrated by lantern alides.

The Society are sending a delegate to the Con-
ferance on March lst ; the progress of the Society
is very satisfactory.

Several specimens of home mads apparatus wers
brought for inspection and & very excellent evening
waa spant. All pereona intercsted can obtain full
partioulars from the Hon. Secretary and Treasurer,
Mr. E. C. Doavin, 84, Hawley Road. Wilmington.
Dartiord,

Wireless and Experimental Association.

{ A fdiated with the Wircless Society of Lovwdon . )

At a meeting of the above Bociety on February
2nd, it was moved by the Becretary, and seconded
by Mr. Kloots, that Mr. Kennedy be appointed
<hief of the Club Installations Department, rendered
vacant by the resignation, due to businees .
of Mr. C. Banders. s

The Chairman described Pupin's methed of
eliminating atm rice and . Gosheron des-
cribed & recent visit to the Croydon Aerodrome
Wirelsss Station.

Honm. Secretary, Mr. AMILEE.,
1B, Melford Road, 3. E.22.

Flymouth Wireless Soclety.

A mesting of the Plymouth Wireless Society
was held on January 28th, st the Municipal
Technical College, Plymouth. Mr. K. B. Menhennet
in the chair.

A most interesting and instructive lecture was
delivered by the Becretary, Mr. H. . Mitchell, on
mathematical problems.

Tha lecturer made ial references to the
mathomatical side of wirelesa tolegraphy; it
proved & sicoess, ially to those members
about to sit for the new P.M.G. Certificate.

At the close of the mesting Mr. Mitchell kindly
consented to give a serios of thess lectures. Ewvery-
onea present thoroughly appreciated the lecture,
and in the usual wa a vote of thanks.

- A meeting of the Society was hald on February,
4th, 1921, at the Municipal Technical College,
FPlymouth.

;. Suatton,

Mr. R. 8 Menhennet in the chair. A most
interesting and instructive lecture was delivered
by the Secretary, Mr. H. P. Mitchell, on mathe-
matical problems ; this being & continuation of the
mathematical locture of last week.

The lecture ineluded logarithms and other
interesting subjects included in wireleas telegraphy.
Everyone appreciated the lecture, and passed a
vote of thanks to Mr. Mitchell.

Until further instructions, all ETICE
should be addressed to Mr. F E. Allen,
Ammiatant Secretary, Plymouth Wireless Society,
Municipal Technieal College, Tavistock Road,
FPlymouth.

Borough Tynemouth Y.M.C.A. Amateur
Wireleas Soclety.

At a moeoting of the above Bociety held on
Wedneaday, Jan 20th, in the Y. MCA,,
North Bhields, Mr. Robert Morley gave an intersst-
ing lecture u ¥ Detoctors.™

Mr. Morley dwelt for some moments on Branley's
coherer, and in tum dealt with the magnetic,
eloctrolytic, and crystal detectors.

During the evening some interesting experiments
ware carried out.

A vote of thanks to the locturer for providing
such & pleasant and instructive evening was
proposed by the Hon. Secretary, seconded by
Dr. James A, Hislop,

Hon. Becretary, Mr. L. L. Sims, Y.M.C.A.,
North Shields.

Walsall Amateur Radio Club.

Mestings of the above Club will in future be
held weekly on Friday evenings (excepting the
first Friday in each month), at 7 pm. in the
Brotherhood Institute.

A general business meeting will be held on the
lant Monday in each month.

. A periea of demonstrations of a tus by
memberas is being arranged to take p[m:a at the
meetings of the last Friday in the month.

Hon. Secretary, Mr. E. W, Bridgewater, 17,
White Street, Walsall,

Aberdeen and District Wireless Society.

On December 14th, Mr. R. ID. Bpence, of Huntly,
Aberdeenshire, delivered & most interesting lecture
on Yalve Apparatus, which was illustrated by some
H lantern alides. After the lecture Mr. Bpence
made signals from Clifden, Hanover, ate., audib le
over the whole room on a 3 ft. square frame
aeral in conjunetion with & French three-stage
amplifier and two-stage note magnifier. The
lecture was thoroughly enjoyed by all the mombers,
and Mr., Bpence was heartily thanked, on the call
of the Chairman, Mr. Cartwright, for the trouble
taken in arranging the lecture, and in bringing
the apparatus in by car s distance of 43 miles.

Bince the above date members have been busy
fitting up new i in 8t. Nicholas Lane,
where an aerial has now been erected.

On Tuesday, February 1st, Mr. G. Benzie gave
& lecture on construction of o Valve Bet and signals
were heard all over the room on & set, the details
of the construction of which were given in his lectura,
Mr. Benzie waa heartily thanked by the members.
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Each member is being ed with a ksy so

that constroetionsl wnri.',mtl.mr practice, eto.,

may be indulged at any time.

Folkestone and District Wireless Soclety.
A general meeting of the above Bociety was held

at the Behools, Bandgate, on Wedneaday,
February 3nd, at 7.30 p.m., Mr. Ullyett, F.R.G.8.,
{Chairman) in the chair.

The minutes of the T T having

been read and confirmed, the proposed Rules were
put belors the Bociety, were amended and passed.

The following officers wers elected for the year
ending February Ist, 1922: Presidemt, Mr. T.
Hesketh, M.ILE.E., etc.; Vice-Prewident, Major
Butler, R.E ; Chairman, Mr. Ammold H Ullyett,

F.R.G.8., etc. ; Hon. Becretary, Mr. H. Alec. 8.
CGothard, A F. Ae.Inst, eote. A Committes 18 in
formation.

1t has been decided to hold general mesti
monthly, and an instructional lecturs every w

The Hon. SBecretary will be pleased to hear from
or interview anyone interested in the Bociety.—
Mr. H, Alec. 8, Gothard, 8, Longford Terrace,
Folkeatone.

Portamouth and District Wireless Assoclation.

Having obtained s new Club-room which is
more central, and in many ways more comfortable,
we have been able to reduce our fees.

The entrance fes is now 2a. 6d., the subscription
2s. 8d. per quarter, in advance, and 2s. Bd. per
annum for corresponding members.

Beveral new members have been enrolled, and
we are settling down to some wireleas work.

Hon. Becretary, Mr. K. . H, Cole, 34, Bradford
Road, Southsea.

Wimbledon and District Wireless Soclety.

A mesting waa held at the Wimbladon Technical
Institute, on Thuraday, February 3Ird, under the
chairmanship tfp Mr. H. u{H;lt.tnn, ﬂ.H‘.":r[-E.E-,
AILME., for ormi & Wireleas
Bociety for Wimhhdmpm rlinlrj.ﬂﬂ Committes
of ten members was formed and rules adopted.

It was decided that the Bociety be known aa
the Wimbledon and District Wireless Bociety, and
that it congist of honorary, eenior and junior
members. Senior members to be over and junior
members to be under 18 years of age. It ia intended
that the Society shall be &8 means of co-ordinating
local amateur efforts, Ordinary meetings will be
held monthly, any extra meetings being arranged,
aa required at the headquarters of the Boeciety,
which, by permission of the Wimbledon District
Higher Education Committes will be established
at the Wimbledon Technical Institute. An intereat.-
ing syllabus of lectures, demonstrations and die-

ocusaions i# assured, and it is ho that with
enthusinstic m-og:lﬂﬁﬂ among the members, &
very succesaiul iety will result. The annual

subscription has been fixed at 10s. for senior
members and Ta. 8d. for junior members, payable
mluntmnnu A reference library will be established,
Egna acquired, and affiliation with the Wireleas
t nfl.unliunwﬂlhaln ht as soon as possible.

. Mr, . . Marshall, efo

Tﬂr.'hm-r:u.'l Institute, Gladstone Road, Wimbledon,
A.W.18, and 48, Warren Road, Merton, B.W.18,
or the Treasurer, Mr., G. W. Leach, 184, Barcombe
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Avenue, Streatham Hill, &Wl.wﬂlhem!din
receive the names of in mem and
supply any further information.
mﬂ'ltmdm;hlmmturl are invited to attemd the

monthly ordinary meeting, on BSaturday,
March Sth, at the Technical Instituts, Wimbledon,
at 7.30 p.m., whan the President, Mr. W. A
Harwood, Principal of the Institute, will deliver
his Presidential addresa, which will ba followed by
a social evening, to enable members to become
acquaintsd with one another.

The Leeds and District Amateur Wireles

Soclety.

Proceedings of & meeting held on Friday, February
11th, at 7.30 p.m. Mr. Tindall (Vice-President),
was introd by the Becretary, and took the
chair,

The Chairman explained the abesnce of Mr. R. E.
Bamett [{President), and ex to thammm.g
the latter’s regret at not being able to be

The Chairman then discussed broefly h!-
necessity of having a Boclety in order to bring
togother all those intereeted in wireless telegraphy.
He also gave a short address on the history of
wireloss from its dissovery up to the pressnt time,
and pointad ﬂut-thu'l'qﬂ-ﬁuﬂl for sxperiment and
resaarch work for body to take up, and the

b ra-'nrdn BWAIL those new  dis-
F“m and im hzfmh. ':I:"IE..‘:“]'l then
read the minutes of the last meeting, which were
carried by the

ﬁuﬂumaqlunadihltthaqmdl
utufrulmwuhamgdmltmth,uﬂﬂnldh

mhm:ﬂadtuﬂ.lﬂ.tarmuht::ﬁ
The Chairman th t.hl.t]t.wuprnpuhd'

to hold mesti every Friday e at 7 p.m.
thuﬁrutmdmﬁ:rd Fndnpmunhmnntht-nh
mfurmll & on which classea and lectures

for would be held. Hum ractics would
be given on these nighta, from 7 tnEpm and the
had promised to give a series nfﬂamunt.-.r}
lecturea on wirelesa telegraphy from 8§ to 9
Diiscussions or lectures would also be Eur
advanced members on thess hta.

On the second and fourth va in sach month
formal meetings would be held, at which a full
lecture or paper would be given. It was decided
to take in various wireless pericdicals for the use of
members. Three members volunteersd to under-
take the duties of giving Morse practice.

The Chairman read & letter from Major Arthur
Bray (Officer Commanding 48th :wm Eulm;:-
Divisional Signal Company, is regred
at being pmmmdbrnuhmgdutmimuhg
an sctive part in the Society at present. Major
Bray is one of the Vies-Presidents of the

Mr. Tindall then stated that at the close of the

a vots of thanks to
. Pettigrew, and carried
mminginthunulmmmr.

The meeting closed at § pm. Over 40 members
were anrolled. _

Will any interested readers kindly send their
names and addresses to Mr. H. T. Bayer (Hon
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Becrotary ), Wireless Central Technical
School, Leeds,
Bishop's Stortford College Wireless Society.
A Bociety of the above name has been formed at
Bishop's Btortford College, under the guidance of
Mr. A. D. Ha " H. B.8ec. Tl‘rul-r: Are NOW
19 membern. The Society has two valve receiving
pats at its di
A meetin

following

Dapt.,

was held on Feb Bih, at which the
icers wmulecbnﬁr.ugauidant Mr. E. M.
Btienon ; Treasurer, Mr. A. D. Hayward ; Hon.
Becretary, Mr. L. R Rowlands; Committes,
Messrs, W. R. Brackstt and A. H. Blomfisld.

After the rules had been read and approved,
Mr. Hayward gave an interseting lecture for
beginners on the * First Prinei of Wireleas,™
The meeting was concluded with buzzer practice,
and Mr. Hayward promised to give a lecture at the
next meeting on the " Oeecillation Valve."—Hon.
Secretary, Mr. L. R. RBowlands, Alliot House, Maze
Green Road, Bishop's Stortford.

Lincoln and District Amateur Wireless and
Sclentific Society.

The opening of the Lincoln and District Wirelesa
and Scientific Society was held on Thursday evening,
February 10th, when intending members assernbled
at the general mesting to elect officers and to discuss
the most efficient lines on which the Society should
be conducted.

The officers elected were Mr. A. R. Cooper,
A.8c. (Preaident), Mr. A. J. Yeates (Chairman ),
Mr. . H. Friskney (Vice-Chairman ), and Mr A. L.
Astill (Becretary and Tressurer),

The desire was ex to affiliate the Society
with the Wireleas Bociety of London.

Intending members should commumicate with the
Hon. Secretary, Mr. A, L. Astill, 168, Weat Parade,
Lineoln.

Brighton Eleciric Traction and Radio Club.

A Club, under the above title, has been formed
recently. Telegraphy, talal:rhnn}r and wirelesa are
includedd wunder the Radio Department. Com-
munications should be sddressed to Mr. R. W.
Maidlow [Chairman), " Homelea," 34, Bonchurch
Road, Brighton.

The Huddersflield Wireless Society.

A Society has now been formed in Huddersfield
and district for all thoss interested in wireless
work ; this Bociety is also affiliated to the
* Hoddersfield Model Engineers.'

Will all those wishi to become members
kindly communicate with the Hon. BSecretary,
Mr. J. B8tanley Jowitt, * Harewood House,"
Wentworth Street, Huddersfield.

Borough Tynemouth Y.M.C.A. Amateur
Wireleas Soclety.

_On Thursday, February 10th, the above Society
held & mesting in the Y.M.C.A., North Shields,
when Mr., G. Littlefield gave a lecture upon
* Wireloss Telephony."

The lecturer commenced by discussing some of
the wvery early experiments performed such
men a8 Foulsen, Professor Varney and Dr. Fleming
a8 early as the year 1889 up to 1914, when a message
was sant acroas the Atlantic over a distance of
3,800 miles.

After citing several & nts Mr. Littlefield
want on to riba the more up-to.date wireless
telephone tranamitters, also the wireless beam and
the continuous wawve transmitter.

At the conolusion of the mesting Dr. J. A, Hislop
a vote of thanks to the lecturer, seconded

E;n r. H. Hutchinaon.,
Hon. Becretary, Mr. L. L. Sims, Y.M.C.A.

Wireleas Bociety, North Shields.

Aldershot, Farmborough and District.

We are regquested to announce that a Wireleas
Bociety for the above district is now being formed,
and -pflinsta'.an for membership should be made
to Mr. J. H. Hill, Fammborough (near Quesn's
Hotel), Famborough, Hanta,

Wireless Club for Smethwick.

It ia proposed by a few amateurs of this district
to form the above.named Clob. Would all those
intereated pleass communicate” with Mr. R. H.
Parker, Hadio House, Wilson Road, SBmethwick,
Birmingham.

Proposed Wireless and Sclentific Soclety for
Lowestoft and District.

Will all interested pleass communicate with
Mr. C. Chipperfisld, Vietoria Road, Oulton Broad,
who is hoping to organiss the above Society at an
sarly date.

Upper Tooting.

Mr. W, Bharvell, of Church Institute, Wiseton
Road, Upper Tooting, will be to hear from
any amateurs in that district who are interested
in the formation of an amatsur wiralsaa club.

Tunbridge Wells and District.—It is ﬁ:ﬂp{ﬂd
to form an amateur Wireless SBociety for the above
distriet. All those interestad are invited to com-
municate with Mr G. W. Howard, F.C.8., M.8.R.*
81, Calverley Road, Tunbridge Wells.

The Proceedings of the Annual Conference
| of Affiliated Wireless Societies will be reported
in full, in a subsequent 1ssue.
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PAGES FOR BEGINNERS

Uindir A5 Riadng'* sk
specially designed and written for &

publish coMPLETE
ners an wireless weork.

mstructional  articles, forming a series
Hardly any mathematics

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

this series 15 primarily intended.

WIRELESS TELEPHONY

HE essential requirements of a
circuit for transmitting speech
sounds by wireless can be sum-
marised as follows :—

(1) A method of generating
continuous oscillations to be radiated
by the aerial during the whole tme
the set is working;

(2) A means of modifying these oscillations

sound waves caused by the voice.

The three-electrode valve provides a very
suitable method of erating oscillations
although some of the earlier experiments in
this branch of wireless were conducted by
means of arcs, notably by the Poulsen arc
generator of continuous waves and by high
frequency alternators.

The medium by which speechis made
to affect the radiated waves is termed the
microphone, an instrument which depends for
its working on variations in its resistance
caused by sound waves.

b esas=m = = @ @

Fig. 1,

In its simplest form, the microphone
consists of two blocks of carbon, between
which a third block is loosely held (Fig. 1).
If a battery and galvanometer are connected
in series with the arrangement, a -small
deflection will be produced by the potential

of the battery acting through the high resis-

tance of the carbon blocks. If a sharp
sound is made near the microphone, the sound
waves will strike the loose carbon block,
causing it to vibrate slightly. The pressure
between it and the fixed blocks will thus be
varied, corresponding variations in the
resistance taking place. The galvanometer
needle will therefore be deflected to a greater

extent, thus recording the sound produced.

This crude form of microphone has been
elaborated into the prescnt type, shown in
Fig. 2.

Two thin carbon discs are separated by a
ring of felt or other insulating material, and
the space between them is packed loosely
with fine granulated carbon. In front of the
carbon diaphragm is fitted a mouthpiece of
the usual t

A serious drawback which was encountered
in this form of microphone was the tendency
of the carbon granules to become wedged
tighitly at the bottom of the space between the
discs, when the mouthpiece was in'a horrzontal
position. This “packing™ of the granules made
the resistance of the arrangement more or les
constant, and destroyed its sensitivity to slight
sounds. The defect was remedied o a
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certain extent by cutting out a number of
circular rings in the back carbon plate
(Fig. 3), which kept the granules evenly
distributed over the surface of the discs.
The working of the microphone is further
improved by occasionally shaking the granules
about.

The continuous wave generator, as stated
before, can either take the form of a Poulsen
arc, H.F. alternator, or a valve. The earliest
arrangement of apparatus was that sketched
in Fig. 4. The oscillatory circuit was
composed of a capacity and inductance
connected in series across an arc formed
between two electrodes—one of copper and
the other of carbon. The microphone was
connected directly in the aerial circuit, and
the wvariations in resistance of the carbon
caused a similar variation in the amplitude
of the radiated waves. The obvious draw-
backs to this direct method of control is
that the aerial current is limited to a low value.
The radiation could be increased by in-
ductively coupling the microphone (see dotted

Fig, 4.

BEGINNERS

lines in Fig. 4), but even in that case the '
control of large aerial currents becomes a
difficult matter. If heavy currents are passed
through the microphone the granules become
heated and * pack,” thus destroying the
sensitivity of the apparatus.

Certain special forms of microphone have
been designed, with a view to overcoming
this difficulty. In one type of heavy current
microphone the carbon nules are con-
tinually moving between the two fixed plates.
This circulation of carbon ensures that the
granules are kept cool, and at the same ume
prevents the objectionable * packing™
tendency.

The modern practice is usually that of
combining the microphone with a valve ampli-
fier relay,and coupling thisin turn to the aerial
circuit. For low power transmission, however, a
simple circuit of the form shown in Fig. 5
15 suitable.

\
=
F---- -1|Ll——-—ﬁr
Fig. b. -

The similarity between this circuit and
the transmitting circuits previously described
will be noted. The anode oscillatory circuit
1s formed by part of the aerial inductance
itself which in turn is coupled to the grid
circuit coil. The valve iself should be as
hard as possible, since the r of the set
depends upon the potential which can safely
be applied to the anode. '

An ordinary pattern of receiving valve
would serve Er short distance transmission
if the potential on the anode is of the order
of 200-300 volts. The microphone could
be coupled to the aerial inductance by a
small ceil. An alternative arrangement

849



MARCH §, 1921

"is to connect the microphone as a shunt
to the aerial inductance. For a more sensi-
tive adjustment of the oscillatory circuit, the
grid potential could be varied by means of a
potentiometer connected between the grid
coil and the negative of the filament.

Fig. 6,

A form of microphone relay which can
be used with any valve generator of con-
tinuous waves is shown in Fig. 6. The
anode of the microphone control valve is
connected to the aerial circuit, and thus
derives its energy from the C.W. generator.
When the microphone 1s not in use, the whole
of the energy generated is radiated from the
aerial. On speaking into the microphone
the potential of the grid of the control valve

THE WIRELESS WORLD

is altered, and some of the in the aenal
circuit is diverted into the anode of the eontrol

i

E*%“%?T

Fig. 7.

valve, thus causing a variation in the amplitude
of the waves radiated.

The initial grid potental is adjusted by a
potentiometer and battery. Since the fre-
quency of the current caused by speech is
low, the transformer used for stepping-up
the microphone variations can have an iron
core.

For the reception of wireless telephony
any type of continuous wave receiver will be
found suitable.

A heterodyne receiver is illustrated in
Fig. 7. In order to produce * beas™
for receiving continuous waves, the gnd
circuit must be slightly out of tune with the
aerial circuit. This 15 accomplished by the
variable condenser shown connected across
the grid coil.

BOOK REVIEW

THE ABC OF STORAGE BATTERY
MANAGEMENT.
By Ervest C. Mckixxon, A M.LE.E.
London : Electrical Press, Limited. Price,
3s. 6d. net.
This book should make a strong appeal to
wireless amateurs. Since the war almost all

of us are using accumulators for valves,
whether for reception only or transmission
also, and many “of us have not had the
opportunity of practical training in the
management of batteries. Thss
little volume deals with the subject most
thoroughly and is highly recommended.
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QUESTIONS AND ANSWERS

NOTE.—This section of the magazine i placed al the disposal of all readers who wish to receive advice and
wformalion on mafiers periaining fo both the technical ond non-technical wides of wireless work., Readers
ahould comply with the following rules.—(1) Questions should be numbered and written on one side of the

paper ondy, and ahould riod epoeed four in number,

(2) Queries showld be clear and concise.

(3) Before sending

in their questions readers are advised fo scarch recend numbers bo see whether the same queries have not been

deall with before.

{4) mEHWrtmntnndlrhhtnuplrtuqutﬂnhrpm

(6) AN querics must

be accom pandied by the full name and address of the sender, whick reference, not icalion. Querics
ﬂhmﬂuﬂhmmmmﬂmmwﬂfqmmM'mﬂﬂum"

(6) Readers desirous of knowing the conditions of

service, etc., for wireless operators will

save time by writing direct to the various firms employing operators.

CAPACITY (Peckham) asks for delasls for
eonafruching capacily condensers oul of pieces
of copper foil megmuring 1 om. X 3 ¢m. wifh capacities
of (1) 006 (2) 0005 mfd. (3) -00005 mfd.

(4) 000005 mfd.

{1} 24 plates overla 3 cms.

i2) 4 tos nmlnppu:g' 2-3 ema,

(3) 2 pll.tan n'v-nr]l. ing 7 cma.

(4) 2 cmn. overlapping
four thie u—us ui dnlact-:m: which is
be mica, 3 mils. thick ; dislectrie constant = 8,

A.C. (London) -ﬂ.th regarding a s which he
proposes io alter (1) Fli"h!i.i-:r the proposed altera-
tona are correct.  (2) Wil a bhighler coupling be

ired. (3) How much wire will be required for
ooy il

(1) Yea, but we should put the A.T.C. in parallel
with the A.T.1 for long wavelengths.

{2} Yes, considerably.

{3) We cannot say, as you do not state the size
of the aerial or the t circuit condenser. You
may get some help from figures quoted in reply
to various enguiries for long wave sete.
way Lo connect o alide tuning coil and variable
condenser o a one-valve amply panel, umng a
rariable condenser for the * " method of C.W.
receplion (skeich of panel enclosed). (2) What
should be the maximum wavelength receivable by the
mel. (3) Would a loose coupler coil be better, and, if
w0, whal size should it be for P, and 8., lo receive
wavelengths of 400 to 5,000 spark, CU.W. and tele-
phany.

{1} The panel is evidently designed for use with

& two-circuit receiver, X and Y being connected
m the terminals of the closed circuit, which are
otherwise insulated. In your two diagrams you
sarth either the plata or the grid (through & con-
denser) ; both are fatal.

(2) Your information is mlulﬂmuut the space
hatween the condenser p'llt.al. is & critical factor in
determining the capacit

{3) Yes, certainly e a that you make

A.T.L, cou mgcmtnndpggarmﬂndu-j a8 in
ﬂra April l'l'l'.h article, but using your own cireuit.
This will give you a lllg;htijr lcmﬁ:ruﬂnfﬂ than you
require, assuming that your con # much the
BAIE,

E.J.H. (Wareham) sends a sketch of his sel, and
asks (1) Having omitled the grid leak, ia il not strange
that he has got excellent results. (2) Why could Ae
not obtain variometer effect, or an appreciable change
in signoals. (3) What astation and wavelength iz
SBix. (4) 1= mfnrmuhﬂ. on page 30 of Nottage's

“ff Ccms. ;
Lo

" Caleulation ond Mearurement of Induclance and
Capacity ' sncorrect.

(1) It is well known that 5 can sometimes
be received without a leak. Under these conditions
strong signals and atm are likely to give
& Atrong negative o tnthu id, and therefore
a leak is usually em YFI'J ghould regard
this as a freak result.

(2) Your t-l.mmg trouble ia antu'ai_yr from
the above, and pl:mtu to resistance 1o circuit
or -m:n.:lun'lll reaction, Check connections and
soparate input and output ends of the valve: use
short H.F. leads.

{3) m.s. Dristighaten, W/L unlmown.

(4) The formula is ite oorrect.
understand your objection,

W.A.5. (Hounslow) asks (1) For a diagram of
connectiona for adding two amplifying valves to his
deteoting valve. (2) What is the beat method of receir-
ing telephony. (3) The beat of whilising an

We cannot

way
aerial conmisting of 1-22 D.C.C. hung on the picture
rail round the room. (4) For formula for working oui
the capacity of tubular condensers,
(1) Bee diagram Fig. 1.

-4l

(2) Any good spark receiver is suitable for
tahphun}** the requirements are almost exactly

(3) Put. s small condenser acroas the terminals
and use as & frame serial. It will only be [airdy
afficient.

(4) Capacity in mwm{nradn-- K I

1 ﬂ[ﬂﬂﬂﬂ .‘J-:i'ug
...-I

K being the specific inductive capacity ol the
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dislectric, { the length in ems., r!, the external
radius, r* the internal redius.

C.W. (Leighton Buzzard) sends a skeich of his
sel, and caks (1) Is the circuil correct, and e
suggesi any improvements. (2) Size of coils and
wire A and B io tune the sel up to 4,000 ma, (3) Size
of same coils to tune the sef up to 8000 mas., or rize
of fﬂmﬂﬁfﬂ} mﬂd ‘aerigl skatohed ba
sadisfactory if not, ] tﬁt thes aerial
wire ha cowuld use, oyt

{1) The merial circuit is Mﬂmt. tha cloasd
circuit should be tuned with a variable condenser,
and a crystal potentiometer should be differently
arranged. Bee recent Answers to Co ta,
or, better, the article in the SBeptember, 1818, issue
on Receivers.

(2) A, 7 x 4" diam., No. 22 B.W.G.

B, 9" x 7" diam., No. 22 B.W.G.
(with tuning condenser -0003 mfd. maximum
capacity. )

(3) A as before, with extra A.T.I.,
diam., No. 22 8 W.0.

B, lﬂ“':-:'l"" diam., No. 28 8.W.G.

(4) Quite sa

EARTH (Tufnell Fnrt] asks various questions
with regard fo o fwo- circuit FECEIDET.

{1} The circuit is quite satisfactory.

{2) The receiver will tune up to about 1,700 ms.

a larger A.T.I. wmﬂd:mmﬂumunﬁ'

{(3) The aerial circuit is fairly sa
t.unnd%ii*-:u.ltm r should be about 0005 mid,
(4) serial is fairly satisfactory as regards
dimensions, but will be much more efficient 4f
raised to a greater height than 10 feet,
ES4-ite (Walsden) sends a description of an
, and asks (1) If the arrangement wnll
be saiis (2) If & sample of wire sent will be
:ulhﬂﬁfnrlhm-ﬂndmﬂh (3) If the earth
plate should be copper or zinc, and if 33" x 3’ is large
enough for il
(1) serial is fairly good. The earth system
shows a length of 50° in the air to the ground,
apparently followed by about 80° more, mostly
underground before reaching the sarth plate. Thia
is very bad: your sesulta would be exceedingly
poor. The 60° | h in the air is almost as long
ag your serial. If possible, earth immediately
under your window, either by a buried plate or
by wire netting laid down on the ground, or 40 &
water ;:h;u in the housa,
i2) o sample has not come to hand. Any
r or bronze wire, thicker than about No. l'ﬂ.
will do.

(3) Not i important. This size will be big enough.

G.A.H. (Farnboro') asks re a valve circuit (1)
Does it make any difference to the mignals the way
in wahich the instrumenis are placed. (2) Why does
ha gel slronger signals on cerlain adiusiments when
his hand iz placed near the secondary coil of the
loose coupler. (3) Whai is the best kind of insulated
wire fo uwse for connections, and should they be as
ahorl as poanble. (4) The best kind and size of uire
to wse from the earth plate into the hul,

(1) Not a lot, except as fo how the coils are
placed with regard to each other, the magnetic
ooupling between them depending on their relative

poaitions,

1 EJJ :": TJ‘.I'

il

THE WIRELESS WORLD

(2) This effect is quite common, l:mL broadly
apu.ki:ng is due to potemtial changes due to the

to earth introduced by the body.

i'ﬂ.'! very good kinds are fairly stifi bare
oo mm, run in air, and thin stranded cable,
ru insulated, The leads should generally be as
short as possible.

(4) Bes reply to ES4-lte, above.

F.P. (Wembley Park) encloses a diagram of his
#et, and asks (1) In cumulative rectification {f the
grid should be connected lo the positive or negabive
of the filamend. (2} If the connaclions should be
reversed nmnpmarc'.mmmm
{3) If connection to the negative end means working
ab the botiom bend of the characteristic and lo the
poritive al (ke top bend. (4) What are really the
best values of the grid condenser and leak for average
signals, and eapecially for speech, uring a ringle
French valve, in view of the discrepancies in fexi-
books, efc.

(1) It makes very little difference, according to
our experience. 1t is impossible to raise the potential
of the grid very much, owing to the grid current

ucing & volt drop acrosa the leak.

(2) We do not think this can have any bearing
on the point.

(3) No. Bee (1) above. The working £ can
in practice only hanhnmdby-lurhmthﬂ'l'

(4) We can m:ld nothing to previous replies ; the
point ia largely ome of porsonal preference by
individual experimenters. There is no difference
in the case of telephony.

8.E.C.C. (Manchester) is consiruciing a receirer
on the lines of that on page 477 of the Ociober 2nd
vartie, and asks (1) The capacity of the rerable
pondenaer across the tuner, and also of the block
condenser in the grid circugl. (2) What allerations
and additions will be ired fo wee (his circund as
a telephone transmitler fo work on a regulalion
wavelength of 180 me. with o H.T. batiery of 200
volte. (3) Where can ke oblain a selenivm cell or
maberial for the same.

(1) condenser (WM mfds. CGrd con-
denser 03 mids. (best variable). A leak of
about 3 mtguhml may be an improvement.

(2) You mi lnlnnihahnu-ul]?lg 1.
page 316, of tﬁu.]’uljrﬂ-lt-h 1920, immuwe. We would
advise you to include the whole of the inductance
in the plate circuit of the valve, and to put
regetance in the grid circuit. This would necesstate

the esrial and the urth hnm :nt-un:-l'l.lugad.
(3) Wa have no ormation. Try any
dealer in scientific instruments. Possibly Messrs.

Barr & Stroud, Canniesland, Glaagow, might either
supply you or give you the necessary information.
J.F.E.L. [Ell-t Ham) asks (1) For informalion
ing a cerfain lime signal given al 1930—1950
F.M.T. (2) Aparl from sirength, does il matler
what gauge of wire is used for an serial.
(1) Fuller particulars are necessary to identify.

] ihﬂ of wire used for an
mu tham?rﬁarmifurﬂntmmmdthlm

its capacity. Both pointa make for improvement
in signaly.

G.F.B. (Leeds) ﬂlI:l (1) A pprorimale inductance
of the following :— Primory, 1 slide, G Tormer,
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4" diomeler, 300 twrne No. 28; Secondary, 7
scclions 6" x 3}" dicmeler, 400 fwms No. 30.
1!}fﬂﬂrﬂﬂmmﬁhfﬂdhﬂamﬁmh1
ahown in enclosed sbetch for the reception of C.W
(3) What will be the approximale dimensions and
amount of wire {f o reacance coil can be

(4) For an efficient eircuit for spark, C.W., and
tele phony, wring cera’n components,

(1) Primary=5,000 mhys.

(2) Yes; put 1‘.'. nut.nr.h t nmumim? Avosd
coupling with the primary more than necessary.
H{H] Bay 3" long by 4" diameter, wound with

0. 28,

(4) Bee Fig. 4, 887, in the issue for December.
[Aniutanlmmﬂu 18 not necessary with a prid

RADIO (Hﬂ-r‘lll'lﬂl} sends a list of gear which
(1) He wishes us fo combine into a receiver, and aaks
{2) For suggestions for alterations. (3) The pro-
bable wa range with a frame gerial. (4) For
dimensiona of frame aerial.

(1) There are many possible circuits. A simple
and fairly suitable one 18 that in Fig. 5, page 500.

(2) The set should be utiiinntnry a8 suggeated,
no alteration being necessary :-:Jr made can be
dictated solely by your t-lnlﬂ the expense

Secon

Iu!!. of emh tuning to
, and ita use ia to be
deprecated. Any coil tane to 30,000 ma. if
you put & enough acroaa it. The
statement therefore conveys no information about
the size of the coils, and we cannot aay what your
sot will tune to. By making a fairly large frame
rord should, however, sasily get to the efficient
imit for one valve. Moreover, vou will in any case
find signals very weak with a frame and only one
valve.

{4) Bea the issue for June 12th, and also the pre-
coding issue.

ENTHUSIAST (Willesden) asks (1) for the
names of certain stalions not given in the Year Hook.
{2) With raference fo a circuil, the wiring diagram
Dfﬂilﬂ-“ﬂﬂﬂd why the set does nol receive on
a ceriain tapping of the A.T.1. (3) Should he gel
t.lu rdn {lrnm CGG. (4) What types of wind-

on commercial sels,

: HJ-IJ'HD lﬂnnlw l‘lil!'r Pola, FF Bofia, NGU
Ba. ﬂtympu_ NGL ss. Chattancoga ; others not

{t] The presance of & short-circuited coil in the
thl.zl}hhnuﬂm-ud of a tuned cirouit may have a very
effsct. Leave both ends entirely disconnected.
{3) Yem, if the serial and earth are good and
the set well made and adjusted.
H,’p \’l.rlum t; of compact windings have been
in Mr. Coursay’s articles: we
-:h.'- not l:nuw thﬂ partioular windings which are
in commercial apparatus of the kind
jr Rimple multilayer coils would in no
ng» to their large self.capacity.
I:mvn advantages of portability
and lm.il.lmz- of stray flalda—otherwiae none.
P.R.D. ,[Grn:r s Inn) mh (1) For a diagram
of a single val of certain
com ponenda. {E]l If a gﬂd mnﬂeﬂur I8 MECOASITY.

rw-

(1) For diagram see Fig. 2. A bye-pam

condensar (003 mids.) also required across the

honoa and the H.T. Construct as shown in

the issue for April 3rd. (Wavemetsr comdenser.)
Filament battery and resistance not known,

{2} Not necessary, but advisable for best results.

AV

oo af—

T

L

A.G.P. (London, N.4) asks for a guantilalive
siatement of the impedance and eddy currend, and
hysieresis losses in a relay, certain of the dimensions
of which are given,

We gre ulmd that the guestions, difficult at
any time, are rendered impossible of answering by
the scantineas of the information vou give. For
instance you do not state the sha the iron
eircuit nor the dimensions of the air gaps. Your
loases will vary enormously with the types of iron
e,

Fig, 2.

VERY INTERESTED (Milddlesborough).—

(1) {a) Quite uullul

(6) With a goo dphﬂar you might get good
results, but we nhnu] advise you to put your
indoor aerial further from the roof, even if it has
to be smaller.

{2) About 4,760 mhys. We cannot calculate
the waw h, as you do not give the distance
betwean the plates of the condenser.

{3) Bea (2) above. The thicknesa of the di-
aleotric must be specified. Try working it out for
yoursalf.

{4) Your guestion is too general. Valves can be
adapted to any cirouit, the method depending om
your requirements.

STUDENT (South Kensington) hasr various
umunfguruiﬂhumuﬁﬂhmhmhumﬂnﬂy
rmﬂmnp set. He asks (1) For a suitable circuil
with connections. (2) What value of H.T. batlery
- ired. (3) Should he be oble to pick up the

congeris,

(1) Usa 8 V. 24 valve asa H.F. amplifier, and a
0 as rectifier with flament resistance common to
both. Your A.T.I. and coupler will enahle you to
construct & Ewo-circuit receiver, r wariable
condenser being emploved to tune the closed
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girguit, the terminals of which should be connected
to the potentiometer slider and to the grid of the
V 24. One H.T. battery will supply both valvea
if ita negative terminal is conn to the filament
battery telephones and telephone transformer
in the plate circuit of the Q valve, a8 in any standard
circuit. You require, in addition, sither an inter-
valve transformer or a resistance capaeity coupler
between the two wvalvea. Details of both have
been given in The Wireless World, See, for
inatance, paga 701 of the isaue for March, 1920.
[21 24 wvolts—better more with resistance

t:i} ﬁuﬂ should be possible.

J.R, (Coulsdon),—(1) Your sketch gives no
indications as to which 1a diameter and which is
length in your coils, nor do you state the distance
between the condenser plates. Wavelength sstima.-
tiona are therefore impossible. However, in any
l:au 36 ﬂ W.G. is much too small for aerial tuning

of wire much more suitable, and
mnmnl ould not be smaller, but put the con.
denser across the whole of the A T.I.

(3) Bea previous repliea.

{4) Only trial and error ma far as we know.
Perikon detectors work without potentiometer.
Most crystals can, however, be improved by its
use, aven if it is not sesential.

W.L. (Stone) asks (1) In a single circuil,
doubls alide tuning inductance, consisting of a codl
14" long 7' diameier, of 3 B.W.G. in conjunclion
with one valve, will a reaciance coil be advaniageous.
If #o, what should be the dimansiona of same fo susd
above, [2) fnnﬂurrm!ufl-wmm,lhuld:hy
!hp;mnm'. at both ends or in other manner. (3)
Wl the reaclance coil in No. 1 be required to traverse
tha full inside funing induciance, and {f o
will we connections. (4) Are accumulalors
nmﬂsfur H.T. battery, and what voltage will suit
an B valve.

(1) Yea, if properly handled. The value dependa
on the affeiency of the valve, the naturs of the
eircuit, and many other considerations impossible
to secount for. Try a coil 87 x 4" diameter, also
wmmd with 30 8.W.G.

(2) No. Disconnected throughout ss great a
part of their length as poasible.

(3) This may be necesmary, but it dosa not affect
the connections. Wa do not understand your
guestion.

(4) R valve works beat on 70-80 volta, but 40.50
will do. Accumulators are suitable if & lul'ﬁt.-.ium:ﬁ
high wvoltage battery is awvailable. Large ce
should invariably be used on the filament side of
the plate ecireuit.

G.E.D. (Falmouth) sends a sketch of cirouit he
sndends fo uee for a three-slage am plifier, and asks (1)
For erthiciam. (2) To make a luner (o recsive iape-
lengthe of 800-25,000 mas., would i be best fo use
fwo pancake induclances of 10,000 mas., the wave-
length being varied by varying the degree of coupling.
(3) Would a reactance with No. 2 8.8.C. on a cylinder,
127 = 3", tapped off into sections working in another
former, 14" x 5", wound with No. 24 enamelled wnre,
work efficiently over the above wavelength, provided
that the pancakes are in cirenif.

THE WIRELESS WORLD

(1) {(a8) Put telephonea in the last plate circuit
only—other direct to H.T,
(8) Your valve filmenta should be connected
. Bee reactanoe below.
(2) No good ; it ia very dificult to make such s
tuner. Bee forthooming article.
(3) Your reactance is rightly situated to be
coupled to the tuned cirouit, but we cannot predict
ita value for such a large range of wavelengths.

J.H.5. (Liverpool) asks )} With reference
lﬂ-ﬂlaurhanm mhu!hm {pni 481,
Seplember 18:h 1820, uruu:l‘ if " A" should not denota
lhmufﬂﬂhﬂuummmhﬁﬂmnfﬂﬂ
tha The latter i asrumed in “;fr

owd on pages 461, 462. (2) Wuh r:fnrm
to tha second exampls, f the figure for Azx(in—1)
(given as 441) should not be 33-5 square ems., and,
Jurther, if A=44-1 square cms., ar stated, why should
the ares of each plate be 22-056 square crma.  (3) With
reference Lo the capacilies of block condensers described
mﬁ#ﬁmﬂummﬂlﬂiﬂﬁmm 11k, 1920,
inine, whether the alandard formula s applicable,
as the figures do not appear to agree with the resulls
obtained by caleulation.,

(1) You are quite right. A in tha formuls
is most cortainly the area of each

{2) We agree with your calculations. The game
mistake ssoma to have been made with regard to
Y :

{3) The formula should be applicable ; the con-
densers in gquestion appear to have capacity values
far below the values stated in the article.

A.S5. (Altrincham) sends a specification of a
honeyeomb eoil coupler with reocfance, and asks
if i wll fune in anything poing, or lelephony.

You have omitted a eritical item in the specifica.
tion of the coils, viz., the oumber of "l}:mku"
per layer, on which the total number of turns
depends. For a reasonable number of * spokes
the inductance of 30-layer hnnu?unmhu on & 2
core will ba too great Enrthutl.m:ngnfa]mrt-lvn
stations. Your set might ibly have a range of
approximately 1,000 to 8, ma, but the esxact
valuea will, of course, depend on the condensers,
ate., employed.

P.H.J. (Clapton Common ).

Yea, ex for I:anh-mnnt-a.r for connections
of wLu: ‘E;B‘ ll},lm

(2) Hmmum for aer: mnujt about 1,000 ms,
olosed cirouit 1,800 ms. You can i up the
wavelength of either circuit by adding a coil to it.

{3) Carborundum. It is not necessary to have
different types for tele nmi telegraphy.

{4) (a) i:‘i.i.fl}r (B} Iltl:le,

W.E.W. Fmt Hrld.it} sendds o dimenmonsd
sketch of a mingle valve sef, and asks (1) If he could
use o telephona induction coil for a lelephons frans.
former. (2) If nol, fnr instructions for maling
one. (3) If his circuit 0 suitabla for a range of up
to 6,000 ms. (4) How lo connecl up the tele phone
irgns

(1) The wl.nd.mgu will most probably be quite
unsuitable.

(2} Bee issue for March laat.

{3) You will probably require more A.T.I.—or
a amall condenser in parallel with your, present one.
Otherwise O.K.

in
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(4) Connect the high resistance side in the plate
circuit, and the low resistance across the L.R.
telephones.—(N. B.—If vour telephones are B,000
ohmsa, you should dispense with a transformer.
There ia very little riak of buming out H.R. tele-
phones in series with the H.T. battery, except by
rink careleasness, |

C.W. (Sunderland ).

(1) Yes, excopt for potentiometer, for which see
Fig. 1, e 882 in issue of Decermnber 11th.

(2} T - 8000 mlds,

L, = ({05 mids. —variable.
% 0012 mids.

(3) If wou introduced msn additional A.T.IL.,
about 8 .« 6" of No, 22, maximum about 3,500 ms.,
minimum uncertain,

(4) Het is of quite good Lype.

C.W. (Leeds) sends o dimenmioned sketch of a
réceiver, and asks (1) For criliciem, and any sug-
geated  improvements. [2) Whai would be the
maximum warelength of sef.  (3) Could a mingle valve
with ballerica be inserted indo the circuil fo aci boih
s amplifier and rectifier. If s0, how. (4) Could
both C.W. and apark be then received, and of nod
wwhal alterations would be for C.W.

(1) Your wires are too thin. Primary of coupler
ahould be about No. 24 and secondary No. 28, or
No, 30,

(2) Add A.T.I. about 12" by 8" wound with
No. 24, The wavelength will then be up to about
S, 0H) m.

(3} See the constructional articls in the issus for
Aprl 17th last.

(4) The st referred to will receive C.W. as well
as spark.

G.A.H. (Farmboro') aske (1) For the mpu.-:my
af an aerial, (2) Wil a 24" cardboard former be
aitable for use ar o loading cosl with the above
aeriad, and of 0, what size enamelled copper wire
ahould i be wound with. (3) Would a -303 mfd.
rariable air condenser serve o beller purpose 1f used
tnn the perial circuil inslead of in the secondary.
using o 0005 mfd. for the laiter. (4) To what
purpose con e pul a condenser fired copacily
=05 mfds.

(1) As you have omitted to state the length of
aerial we are unable to say; moreover, with

this lhnfn it would be very difficult to caloulate
ArCcurate If full length, capacity is about
=~ 15 rntl;h

{2) Fairly, if well shellaced, and if of diameter
of less than 4”. Use about No. 24.

{3) We think you mean a -0003 mfd. condenser,

as one of -303 mfd. capacity would be very bulky,
=003 mide would be quite suitable for the circuit.

{4) Possibly as a blocking condenser for tele.
phones.

5.K. (Altofts) asks for a good sircuit for frans-
migsion of C.W. or telephony. (2) Is an ordinary
H.T- baitery sufficient fo give 10 walls, if not, what
ia the best method of oblaining this. (3) Delails of
«t good microphone. Can a sustable one be
(4) Ap wanelength l"tthﬂ. wring 1 R i
fransmitier | arrial) and R valve receiver
{short mﬁubﬁrma,

(1) Bea article on page 316, July 24th issue.

(2) We doubt il\gﬂu will get 10 watts easily
‘with an R valve. e should prefer & B or other
high temsion wvalve. However, s battery for the
H.T. will be quite capable of supplying all the power
the cireuit will take,

{3) We have not apace for a detailed deseription.
Suitable microphones can certainly be purchased.
Conault advertisers,

(4) Almost imposaible to give a figure ; possibly
up to & dozen miles.

GOYLOS (Wembley).— (1) Yes, use as thin
ebonite as posaible,

{2) Probably, though ebonite is by no means
"®(3) The windin uggest will be satisi

3 & windi ou & t wi satisfac :
1,,5{{[:'! yards of Nn,g:.f will have & resistance of atl:ull;u}rt-
7,000 ohma.

{4) We are afraid this is outside the scope of
these columns.

N.N. (Newcastle) asks for a dingram of a simple
TMWHmmm-sfauyfrm 300 to U000 me,,
using an elecirolylic delecior.

Apart from recent valve developments thé usual
Telefunken receiver for fairly long waves was of
quita normal crystal type, similar to many given
in theas columns. Special connections were uped
for short wave lengths (see Stanley's Wircleas
Telegraphy, Vol. 1, 367). You can of course
uBse &n ’ullh:ct.mlytin mlm‘ in place of the crystal
if you fer it.

IDGE (Chelmsford).—(1) You do not state
the shape of the platea, if semicircular, and figures
are diametars.

A =-00025 mids,
B=-00013 mida.
=-00029 mids,

{2) See page A6 of the issua for April 17th last—
obtainable from the Wireleas Presa,

{3) We think not.

AF.G. (Kettering) geis results from a

sel, and asks (1) If it 2 due fo a wire nel
earth, 3'x 3}, buried 1°. (2) The inductance of
a cotd 124" x4, wound with No. 28, (3) How
ruuhumddh1mprnﬁdbythmnfﬂrulu
Jor reclificalion.

(1) Very probably— use & valve for plate this size
or considera more netting. Or try about
40 uql.;u.ru yards of fine mesh nal;tlng laid on the

{2) 17,000 mhys.

{3) On a set of this type one valve instead of a
orystal will not improve matters very much.

J.T. {(Bridlington).—(1) The inductanses are—
w;nur, 7,600 mhys; sscondary, 12,500 mhys,

expression ' wavelength of a loose conpler™
is ingloss,

(2) 28" by 14",

{3) Yea, in parallel with the AT.I. Condenser
003 mids. Inductance, 12"« 7" of No. 28.

{4} If the set is working excellently we should
loave it alone. Tf you want a chmg-n. try & different
type of circuit altogether.

Jo. (Bellast) sende o aleich of a prﬂpﬂdﬂi
#el for cribiciemn, and aske (1) Would good resulis
be obigined from i, and wha! would be the probalble
warelength range. (2} Suilable capacitiea for the
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aertal eircusd condenser and .n‘.uppmgr condenser,
(3) Regquired polentiomeler remistance for culfing
down currend from dry cells.

(1) (a) Your serial 1s I.I.I'I.H-‘l'.l!fll:t-ﬂl’}" . th-u two

wirea are not worth ]Jut.f.lng up in your
present arrangement, and your aenal circuit will
only tune to about 1,000 ms., whersas your closed
cirguit tunes to about 6,000 ms. Try the same
length of wire, twin or single.

(5) Your detector cirouit is not satisfactory.
It is far better to put the ‘' stopping condenser ™
acroas the tahaphnnuu and the crystal in series with
the tels tentiometer, Sesa manv
oircuits ugm in Tﬁr ireless World.

{2) Aerial tuning condenser —-01 mfds. Stopp-
ing condenser —-003 mfds.

(3} About 300 ohmas.

G.A.H. (Farmborough).—(1) We sasume your
closed circuit condenser is -3 mfds. and not
-303 mfde. The latter value being guite impossibly
large under these conditions. You should receive
signals of 1,000 ms. wavelength and under. Your
set is correct excopt for Lthe 8 pancakes in the anode
circuit of the valve. These fulfil no useful purpose
unless they are coupled to the closed circuit, and
one n'mu.ll coil llcmb is sufficient for this purpose.

{2] Step up "' far too hig. A good ' preserip-
tion "' is § oz. l.r.u:l 1§ oz. of No. 44 B.W.G. for the
primary and secondary windings respectively.

(3) It depends on the wavelength. You might
add a loading inductance in the closed circuit.

(4) Yo, they can be used with a telephone
transformer, but they will be somewhat insensitive.

E.W.L. (Liverpool) osks variouws gqussfions
abowl a valve and crysial receiver,

(1} and (2} You cannot do better than use the
circuit of page 85, of the issue of April 17th, which
you say yvou have already seen. You will need all
the apparatus there shown, except possibly the
A.T.C., which is not essential. Your coils will do
for the asrial circuit, but you will require & new
closod eircuit eoil as deacribed in the article.

(3) The wavelength range will be about as in
the receiver described.

(4) About 12",

J.W. (Halifax) asla for further delails as lo the
ronsiruction of a lowd s peak ng telephone as descrbed
Jor Y GRID " (Manchester) wm (he faue of
October 1Gth, page 530.

We regret that we have no further details of this
instrument, but do not think it should be hard to
arrive at suitable wvalues by experiment. For
instance, we should, for & start, try a mica dinphragm
sny 3" in diameter with a moving coil of No. 44
wire in & flat pancake, {astened by flake ahellac
using &8 many tuwnA a3 can be carmed without
unduly loading the diaphragm.

J.T. (Venlo, Holland) asks (1) If u cerlain
diagram is suitable for a receiver, using honeycomb
coile. (2} If we ran que a more e feient diagrom.
(3) When MPD and BYC fransrmd.

(1} Yes, in principle, quite sound, but see (2)
below.

{2) Your secondary coil should be placed om
the same side of its switch as the sscondary tuning
condenser—it will then be thrown completely out
of oircuit when you are receiving with the aerial
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cirewit only. You should further use a grid leak
and you might advantageously put your blocking
condenser aleo acroas the H.T. battery.

(3) MPD at 12 noon and 8 p.m.

BYC, 12 noon, 8 p.m. and 12 midnight.

H.B.D. (Brod.) asks (1) For the induclance
values of certain pancake cosls. (2) For a formula
the inductonce of thia type of eoil.

(1) Coil A = 4,000 mhys.

B 3,300 mh;,m.l

() = 4,300 mhys. L Approximately.
D =3,500 mhys.

E = 15,700 mhys.

{2) The inductance is roughly aqual to that of &
cylindrical coil of the same number of turns, wound
on & former whose diameter is 8 mean of the internal
and external diameter of the coil.

INVITA MINERVA (Liverpool) has bought
one copy of " The Wireleas World ™ and asks fwo
queations, re the act in Fig. 17, page 614, of the iorue
aof November 17, and (2) for the capacity of iwo
conderLaeTa,

(1) and (2) In the letterpress to this disgraum you
will find references to recent numbers, which will
give you all the information for which you osk.
We are guite unable to find space to reproduce a
large amount of matter, which ia so easily accoss ble
end to which the necessary reforences have been
given, y

(3) About M)l mfds. each, suitable for CI,
but not for C2.

F.P. (Wembley Park) asks (1) The rnaiwral
wavelength of a single wire P.M.G. aerald, (2) If
the rapacity to 0002 mfds. what 12 the induclance.
(3) IT the placing of a condenser in poralled ik
an induclance added fo on aer‘al iv equivalent fo
having the capacity of the aerial ond the condenaer
in parallel across the fofol indwriance of the aerval
and coil,

(1) About 130 ms.

{2} Generally about 80 mhys. N.B. The formuls
ia not applicable to & circuit of this t in which
the inductance and capacity are distributed.

(3) For valuse of the sdded capacity and in-
ductance, which are likely to be used in practice,
this method gives resulte sufticiently neardy accurate
to be guite uscful.

WE.U. (Fleetwood).—({1) You do not state
the 8.W.0. of the wire, so we cannot give the wave-
length. Apart from this, your diagram shows the
cryetal in R"ha arallel with the telephones. This s
irmnrmft. y should be connected in series.

(2) Y

{3) It should not be very bad.

SHARE MARKET REPORT.

Business in the Wirelesa Group has besn quiet
during the lust fortnight. TPrices as we go to press,
February 24th, are :—

Marconi Ocdinary .. .. .. EI-17.6
. Preference i £l -16-3
e Inter. Marine . . £l - 4-41
P Canadian .. .. .. G-6




VOL. VIII. Ne. 26, NEw sEriES]. MARCH 19th, 1921. [FORTNIGHTLY

CONTENTS

RECTIFYING ALTERNATING CURRENT.

A YALYE TRANSMITTER.

A SINGLE VALVE RECEIVER.

D

PRICE s« MET

Original from

Digiized by GOOGle UNIVERSITY OF MICHIGAN



-

e b‘.ti—'—mrv—' _—— i o ——

LONDON. SW.
: EXPERT TRAINING FOR YOUNG GENTLEMEN (1525 IN INLAND, CABLE & WIRELESS TELEGRAPHY. I

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
millimeter (1 scaledivision)
deflection is 20-25 micro-
amperes,

WESTON ELECTRICAL INSTRUMENT CO. LTD.

B Audrey House, Ely Place, Holborn, E.C.
Telashons | HOLBORN 20 Telegrams and Cables : * PIVOTED, LONDON. |

\\N‘““‘\ \“

TC w:l.'! 1 IMH R
li ﬁ!{‘ Mﬁﬁmﬁ%

THE BRITISH SCHOOL
7 TELEGRAPHY /%

179, CLAPHAM R=

Geod appointments are ¢pen 1o our vtudents s soon s gualifed, the demand for Skilied Operators ln all Servioes being gresgyr |
than the sopply. Special Short Course snitable for men wiabiag 1o obtain Government Certibonte snd soter the servies af
the Mareonl Co. A severil reseal Government Ezima_ all candidates obizinsd lst Class Government Certifieste, Mo

or Fostal Teltioa, Fess moderste. Recognised by the War Offier, Admirslty, Wireless Telegraph snd Cable Companiss,

__ WRITE FOR PROSPECTUS.  A. W. WARD (Manager). 'Phone: BRIXTON 215 |

’ i Flease mention the Wireless We

UNIVERSITY OF MICHIGAN



THE
WIRELESS WORLD

THE OFFICIAL ORGAN OF THE WIRELESS SOCIETY OF LONDON

Vor. VIIL ﬁu'._aﬁ '

Fc- RTNIGHTLY

THE MARK III TUNER

By Puirier R. Cowrsey, B5c., A M.LLEE.

MARCH 19TH, 1921

(Continued from page 826.)

N addition to the methods that have October 16th, 1920. In our case we should

already been considered for modifying

the Mark III tuner, we have to deal

with Nos. 4, 5 and 6 on the list given

in the first part of this article. (See last
issue of The Wireless World).

(4) and (5) Addition of twe Loading Coils.

Under section (1) in the first part of this
article it was pointed out that a loading coil
of 5,000 microhenries would be required to
directly load up the aerial circuit to 2,500
metres, or that, if the aerial condenser was
placed in parallel with this coil, as shown by
Fig. 5 on page 825, the maximum wave-
length would be increased ro 6,000 metres.

If we require to tune up the closed circuit
to the same wavelength value, the inductance
required will be 20,000 microhenries. A coil
of this inductance would be inconveniently
large if wound as a single-layer solenoid, so
that a multilayer winding must usually be
adopted. A * honeycomb,” or “ duclateral,”
winding may be adopted, as also could the
winding described on page 635 of The
Wireless World for December 11th, 1920,*
whichever is preferred.

A somewhat simpler coil winding for

calculating purposes is that illustrated in
Figs. 6 or B of the article on * Multilayer
Windings™ in The Wireless World for

* Coils wound in this manner are marksted in this
“ﬂ':;dj:trr under the trade name of ** Burndept™

obtain sufficient inductance if we wound a
pancake type of coil with No. 36 5.C.C.
wire, using a thread of thickness equal to
that of the insulated wire (viz., 0-011 inch)
between adjacent turns, and a layer spacing of
the same amount, with a mean

coll diameter of 10 cms. and -
36 layers of 11 turns per layer . | fuumne
(Fig. 6). The spacing between | | 1
the layers may, if desired, be a
uniform layer of thread of the
same thickness as wused for
scparating the turns on each |
layer, or, better, a layer of |
oiled silk tape or similar
insulation of the proper thickness | |
(0-011 inch) may be wound on
over each layer of wire.

This coil, or a similar one,
must be inserted into the closed |
circuit between the existing
inductance and condenser. A
convenient place is to cut the
wire joining the switch arm
of the C.C.I. switch to the top
right hand contact of the
“tune”™ side of the change-over switch
(looking at the panel from underneath).
The ends of the cut wire may be brought out
to the new coil (which may, if desired, be
housed in the telephone space X Y, Fig. 2,
page B24), or, if the terminals T, and T,

P T L

Fig. 8.
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described in conneciion with the above-
mentioned Fig. 2 (in the first part of the
article) have not been used, these two wire
ends may be connected to two terminals
mounted in the positions T, and T shown
in that diagram.

Tappings should be brought out from
this coil at the ends of the fourth and twelfth
layers to a 4-way switch, so that either
0, 4, 12 or 36 layers may be inserted in the
circuit at will. The capacity range of the
closed circuit tuning condenser serves to cover
the wavelength range between the tapping
points.

This coil gives a wavelength range of
6,000 metres in the closed circuit. If, how-
ever, it is desired to increase this range still
more, the value of the inductance required
can easily be calculated from the approximate
formula—

L=0-00056 A%
where A is the maximum wavelength
required in metres, and the inductance L is
in microhenries. A multilayer coil or coils
can then be built on the lines described
above, or a coil of the proper inductance can
be purchased.

(6) Mowunting in the Instrument,

The most convenient place for mounting
the extra coils is in the space to the left of
the instrument that is primarily intended for
the storage of the telephone receivers. This
space is marked XY in Fig. 2 in the first
part of this article. This position is also

convenient for their connection to the
terminals inserted near the “tune"—" stand-
by switch, as mentioned above. The coil

of approximately 20,000 microhenries, of
which details are given above, could be
mounted in this space, but would project
slightly into the recess of the lid. This
could be avoided by reducing the internal
dimension of the coil (Fig. 6) from 9 cms.
to 7 cms., and at the same time increasing
the number of turns per layer to 14, leaving
the total number of layers the same as before.
A piece of ebonite can then be fitted over the
pace so as to enclose the coil, and the four-

THE WIRELESS WORLD

way tapping switch for the coil mounted on
its top.

The extra aerial loading inductance,
described in connection with the first part
of this article, could also be mounted in
this same space, if instead of constructing it
as a single-layer solenoid it is built up in
the same way as the above closed-circuit
inductance, on the same size former, and
using the same size of wire and spacing thread,
but winding only 13 layers of 14 turns per
layer. This coil also should be provided with
four or five tapping points, disposed approxi-
mately uniformly throughout the coil and
connected to a multi-way switch, so that
the whole wavelength range may be covered
between the lowest and the highest by means
of the aerial circuit condenser fitted in the
instrument.

If loading coils such as the above are fitted
" into the instrument it will
be found that unless some
additional coupling is
provided between them,
the existing coupling coils
included in the instrument
will be insufficient to
provide adequate coupling
between the aerial and
closed circuits.  This
additional coupling may
be obtained by mounting
the two coils near one
another in the space XY,
as described, but provision
should be made for vary-
ing the coupling by
altering the relative

. positions of the coils.
One way in which this may be effected is
to mount the extra coil for the secondary in
a vertical position close up to the partition
between the space X Y and the remainder of
the instrument, and to mount the aenal coil
on a carrier so that it can be moved past the
end of the fixed coil by means of a handle
running in a slot (Fig. 7). In this diagram
the fixed coil is indicated by the dotted
lines L,, and the movable coil (in the aerial
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circuit) by Ly This coil can be moved along
the slot 5 by the handle H. The positions
of the multl-wa_-,r switches for the aerial and
closed circuit coils are indicated by 5, and §,
respectively.

Other ways in which the coupling may be
suitably varied will be obvious to the user of
the instrument.

Another slight variation on this arrange-
ment may be effected by entirely scrapping
the existing coils in the instrument and
replacing them by two pancake or multi-
layer coils of the type just described, fixing
one in the position of the original fixed coil
and mounting the other on the coupling
handle, so that it can be rotated relatively to
the first coil, so as to vary the coupling
between the two, Tappings from these coils
could be brought out tothe AT 1. and I.C.C.
switches as in the case of the existing coils.

Although the conversion of this tuner to
extremely long wavelengths has not been

considered in this arucle, the method that
may be adopted is merely an extension of
that described, the necessary inductances for
the sacundary circuit being calculated from
the formula given above for the closed circuit,
and the results thus obtained being divided by
J4 to obtain the values of aerial circuit
inductances.® If required, approximate dimen-
sions for the coils may be calculated by the
curves published by the present writer, which
were reproduced in the September, 1919,
issue of The Wireless World. The curves
there given are approximately correct for
most ordinary forms of multilayer winding,

It is not, however, recommended that too
high a wavelength range should be aimed at
for a single instrument, as it is more
efficient to employ a number of separate
instruments (two or three at least) for various
wavelength ranges, each set being designed
s0 as to be most efficient for its own range
of wavelengths.

AN AMATEUR’S RECEIVING STATION AT
SOUTHEND-ON-SEA

HE illustration shows a receiving
setmadeand fitted up by Mr. F. C.
Anderson, of Southend-on-5ea,
who is 15 years of age.

With the large tuning coil a
wavelength of 4,000 metres can be reached.
For higher wavelengths it is used in series
with a slab inductance (in the right-hand
corner), and a variable condenser (on the left)
of <0005 mfds. This condenser can be used
in parallel or series by a switch. The small
coil is for low wavelengths. The valve is
a Marconi V24, with a plate voltage of 24,
and filament 4. The two tumbler switches
are for filament and plate batteries respectively.
The grid condenser is of -00005 mfds. (on
the right), no grid leak being used The
telephone was a low tension of 70 ohms,
but rewound to 4,000, and has given satis-
factory results,

The set has received Moscow, Budapest

and Paris, and Naven time signals can be
read daily. There are two aerials, outdoor
and indoor. The former a single line,

| I ———— - R TR R el |

The arrangemend of the A pparalis.

2R feet one end and 16 feet the other in
height and 100 feet in length. The latter
is a three-lined loop 33 feet long in all.
Good results are obtained on both.

. -"uummm that the aerial condenser change.over switch has been fitted as already desoribed.
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A ROTARY FIILAMENT RHEOSTAT

By E. W. Kircuin, A.M.L.C.E.

ROTARY resistance for controlling
the filament current in a valve
circuit is much more convenient
than the wusual sliding type.
The following design rotates a

coil of resistance wire against a fixed but
springy contact, a smooth-working
instrument being produced, which will allow
of very close adjustment of the current.
With a slight modification in the construction
a potentiometer can be made.

A length of B to 10 ft. of No. 25 S.W.G.
Eureka resistance wire is required, or similar
mrc, having about the same resistance. The
wire should be coiled tighdy and evenly
round a piece of metal 3 ul' an inch in
diameter, and should be wound so that
adjacent coils touch. The winding is best
done in a lathe ; indeed, that tool is essential
for the construction of the instrument here
described. After being wound the coil
will spring out to a slighdy larger diameter,
and can then be easily removed from the
rod. Turn up a piece of hard wood to
about the dimensions and section given in

Fig. 1. If appearance is to be considered
|-|——-|'.|'|--—-—-.J
f"ﬂ‘ffﬂ N
I / H“EIJ
P %0,
- “_#'"lr-l
Fig. L.
ebonite may be used, or an ebonite handle
and top may be made separately and

attached to the lower wooden portion. The
groove A (Fig. 1) is to be filled later with
heat-resisting material to carry the coil.
A flat ring of brass, 4 in. thick, should
be screwed, as shown, to the underside, the
screw heads being countersunk.

A piece of straight metal rod, about ¢y in.
in diameter and screw-threaded about § in.
at one end, is screwed into the handle from

underneath ; it should be a tght fit, and
any excess projecting is cut off and the end
slightly riveted over. If it does not fit
tightly it will be nec to insert a set-
screw to hold it fast. The lower end of
this rod should project about }in. below the
brass ring, and should be threaded for nearly
this length, so as to take a nut. The rod
forms a spindle for the apparatus to rotate on.

The base for the rheostat may be of
ebonite, and should have a hole drilled right
through the middle, enough to allow
the nut on the end of the spindle to be turned.
Two terminals are fixed on the base in
convenient positions. From one runs a
piece of brass 4y in. thick, with a % in
hole for the spindle to pass through. This
piece of brass makes contact with the fat
brass ring, and should, therefore, be of suitable
width for the purpose. It should be screwed
firmly to the base, as the hole in it forms a
bearing for the spindle.

Having proceeded thus far the coiled wire
may next be fitted. The groove marked
A in Fig. 1 should be filled quite full with
best plaster of paris, made into a thick paste :
it should be pressed well in and allowed to
harden. When set the whole should be
placed in a lathe, a rounded ve to fit the
coiled Eureka wire turned in the plaster,
and the edges turned true. The wood at
the sides may with advantage be turned
down now, so that the plaster projects
} in. or more beyond the wood.

If available, perhaps better than plaster
of paris is a certain make of fire-clay ; this
can be purchased in tins, in the form of a

te, and it sets very hard without any baking.
If this be used the groove for the coil must
be turned in it before the material has set
too hard.

Now drill two holes radially right through
the plaster and into the wood, about half-an-
inch apart ; tap them, and screw into each
a short length of brass wire with a screw-
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A ROTARY FILAMENT RHEOSTAT

thread the whole of its length, allowing it to
project at least } in. above the bottom of the
groove in the plaster. These have attached
to them the ends of the wire coil, and they
also act as stops.

It is necessary next to form a solid metl
end to the wire coil, so that the coil may be
cut out when no resistance at all is required
in the circuit. Take a piece of brass wire of
the same gauge as the external diameter of
the coil, and shape it, as in Fig. 2 (a), noting
that it must follow the curve of the groove
in the plaster and lie snugly therein.

- mmma
PSS TARIT = .

LY il

Fig. L

‘T'hread one end of the wire coil through
the hole indicated, and twist it round the
short brass neck so as to make it hold firmly
(Fig. 2 (#)). Place the end C (Fig. 2 (2)) on
one of the radial supports, and fasten it on
with a small nut.

Now, keeping sufficient tension on the
coiled wire to separate its turns slightly, lay
it gradually into its position in the plaster
groove. When the other radial support is
reached twist the wire round it and screw on a
small nut, cutting off any coiled wire in excess
of requirements.

Connection must be made between the
coil and the flat brass ring underncath :
to do this run a wire of about No. 22 5.W.G.
from C (Fig. 2 (a)) to the ring, flatten the
end of the wire, and push it under the ring,
having previously loosened the screws. Screw
. the ring tight, and do not allow the wire to
raise the ring appreciably higher on one side
than the other. Should it do so, either sink

the wire somewhat in the wood or pack up
the ring equally in two other places.

The coil on its support is now ready to be
assembled on the base. A fairly strong spiral
compression spring, about §in. long, is re-
quired ; it should fit loosely on the spindle
and be capable of entering the recess D
(Fig. 1).

Force the rotary portion on to the base,
compressing the spring, and screw a nut on
the end of the spindle from the underside
of the base. The top should now be attached
to the base, and capable of rotation on the
spindle when the handle is turned.

A contact has now to be made to press
against the coiled wire. This will need a
piece of springy brass about 2 in. long,
which should be shaped somewhat as in Fig,. 2
(c), the V-shaped end being grooved out with
a round file to accommodate the coiled wire.
The width of metal to bear on the coil should
be about 4in., and the edges should be
rounded off so that the actual bearing will be
less than that. The other end of the spring
brass strip may be screwed to, or soldered ina
slot in, a vertical metal pillar fixed in a con-
venient position on the base ; -a wire or
metal strip connecting the pillar to the
second terminal,

The contact should only press on the coil
with sufficient force to ensure that it touches,
and it should be as smooth as possible.

This design of rheostat will be found very
convenient to use and smooth 1n action, and
lends itself admirably to incorporation in a
complete receiving set where compactness
1s desired.

As stated at the beginning of this article
a potentiometer may be constructed on
similar lines, To do this add a third terminal
and take the two ends of the coil to rwe
fAat brass rings underneath. As these will
be concentric the inner one must be con-
nected to its terminal by a wire under the

base.

Send your order now for the Binding Case and Index for this Volume.

Price 5/6 net.

Post Free, 5/11.
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THE NODON ELECTROLYTIC
RECTIFIER’

By H. Lrovp.

HAVE no doubt that there are many
who, like myself, feel the need for some-
thing more reliable and less expensive
than the pocket lamp batteries generally
used for supplying current to the plate
circuit of valve receivers. It is not very
often that I want to give a demonstration
at home to non-wireless friends, but more
than once have | heen let down bv the
vagaries of the * B ™ battery, as the Americans
call it
If you are fortunate enough to have the
town electricity in your house, it is somewhat
tantalising to feel that close at hand there
is any amount of the stuff you require, if
only you could get it into a suitable form,
and | hope to convince vou that,
given an A, C. lighting :;upply, it s
possible to dispense for ever with the dry
battery for plate current. The apparatus
is of compact form and quite portable,
the actual construction being quite within
the capacity of any amateur.

A
SuPFy

The simplest Nodon rectifier consists of
a pair of plates, one being aluminium and the
other preferably lead, immersed in an electro-
lyte (see Fig. 1). With a suitable solution,
such a cell possesses very marked unidirectional
conductivity. Current passes quite easily

through the cell from lead to aluminium,
but practically none will pass in the reverse
direction. To try to explain how this is,
would be to plunge into colloid chemistry,
but it is sufficient to say that whilst for
voltages between 30 and 60, a solution of a
salt of a dibasic acid is satisfactory, for higher
pressures up to 200 volts, trivalent ions, such
as phosphates, citrates or borates, become
necessary for efficient working.t

Fig. 2.

In a circuit containing one of these cells,
and supplied with alternating pressure, a
pulsating unidirectional current will flow,
one-half of each current cycle being almost
completely suppressed.

Full-wave rectification can be obtained
by using four cells connected in a meshwork
asshown in Fig. 2. Following out the circuir
it can be seen how, from an alternating
supply, a direct current may be obtained,
which, although not steady, can be used to
charge accumulators,

Using a saturated solution of sodium
phosphate, and a full-wave rectifier made up
in four jam jars, an average efficiency of 50
per cent. has been obtained for a charging
rate of about 2 amperes. The A.C. pressure
was 100 volts. The Ehirfﬂ‘uublt:xpﬂimtcd

L | Pﬂjﬂfﬂ!ﬂd br_fm the She flield :m-rf Distriet Wireless
Rociely, on February 4th, 1021,

' | Sﬂlujmnq,f Ammonium Phosphals 12 m-nlqnly
employed. —FEd

Eﬁ'-"
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THE NODON ELECTROLYTIC RECTIFIER

was the rapid heating of the electrolyte, and
thm could be overcome, either by using larger
cells, or by water cooling. The maximum
efficiency seems to be reached ata temperature
of about 30°C., and above this value 1t
begins to fall off rapidly.

As a solution to the plate current difficulty,
however, | have found the aluminium
rectifier a highly interesting and satisfactory
proposition, A battery of accumulators, lent
to me by Mr. Jackson, has been in use for
many months. The cells shown in Fig. 3
are made up in test-tubes, embedded in
paraffin wax, and the tops of the tubes have
also been dipped in melted wax to prevent
creeping of the acid. The elements are

strips of lead, and the acid is the regular

accumulator acid of 12 specific gravity.

Fig. 3.

There are 24 cells in this battery. Initially,
the battery was charged and discharged
several times to form the plates. The lead
strips should be waxed not only at the tops,
but also at the lower extremities for a short
distance. 'This reduces the disintegration
of the plates, and if the strips are of such a
length that they do not reach quite to the
bottom of the tube, internal leakage is
minimised, and the cells do not have to be

cleaned out so frequently.
The rectifier, which [ shall describe,

charges this accumulator from the town mains
in about five minutes, and the charge is
sufficient to supply three valves for half-an-
hour.

The rectifier is supplied from a small
transformer, which reduces the pressure
from 200 volts to 70 volts. The trans-
former core is of laminated soft iron of

—-Eﬁ-‘——a-i
it =
= ——— =
|
-y |
. I
. i ‘::j
Tg |
& |
1
|
|
________ i}
Fig. 4.

cross section, 4" square, and other dimensions
as shown in Fig. 4.

The bobbins are built up from presspahn
sheet, and on each bobbin, half the primary
winding is wound, and then half the secondary.
The windings are separated by a layer of
Empire cloth, and are impregnated with
shellac varnish and baked. The primary
winding is of 36 gauge silk-covered wire,
the total number of turns being 6,000.
The secondary is 28 gauge wire and 2,200
turns.

The

from an old

made

rectifier is

accumulator case, fitted with celluloid par-
titions dividing it into four compartments.
The sketch, Fig. 5, shows the asembly
of the plates in mch cell, with corrugated
ebonite separators bﬂween, I use for the
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electrolyte, a saturated solution of sodium
hydrogen carbonate. With this rectifier it
is possible to dispense even with the accumu-
lators, and I have made up a high-tension
unit which works quite satisfactorily (see
Fig. 6).

REACTAMCE
COLS

RECTIFIER
E TS VALVES

z-nﬂu P

AL 200w

E S

" TO VALVES

Fig. 8.

o

The box contains the transformer, the
rectifier, and, in addition, a condenser and
two reactance coils. Each reactance consists

THE WIRELESS WORLD

of 11b. of 40-gauge enamelled copper wire,
wound on a closed iron core, and one coil is

connected in each of the D.C. leads from
this rectifier to the output terminals. Across
these terminals the condenser, of 4 mfd.
capacity, is also connected.

At any rate, I do not intend to buy any
more pocket lamp batteries, and at present
I find that the a t shown in Fig. 6
TIN5 Taees gives absolutely everything I want. For
normal listening in, the rectifier is kept work-
ing, so as to keep the battery on charge, and
if I wish to reach a particularly faint staton,
I pull out the D.C. plug “B™ and run on
the battery alone. ‘This is very rarely neces-
sary, however, but is useful for faint telephony
and spark, as the A.C. noises are more
pronounced when working off the oscillation
point of an autodyne circuit.

This seems to be the case with ordinary
induced A.C. noises, and it would be interest-
ing to hear of any theories formed as to the
reasons for this.,

TRANSATLANTIC AMATEUR WIRELESS

Award of Prize for Best Description of Recerving Apparatus.

5 we have already announced in
our last issue, no competitor was
successful in receiving the trans-
Atlantic test signals transmitted
by the American Amateur Wire-

less Stations on the 2nd, 4th and 6th of
February.

In addition to the prizes offered for the
actual reception of the signals it will be
remembered that Messrs. Burnham & Co.
offered their prize of a three-valve amplifier
for the best description, to be published in
The Wireless World, of apparatus used
in the attempt, should no competitor be
successful in the reception of the signals.

In the opinion of the judges this prize has
been easily won by Mr. W. R. Wade,
M.I.Mech.E.,, A M.Inst.C.E., of 6, West

Mall, Clifton, Bristol, a description of
whose station, with a photograph and diagram
of connections, will be published in an early
IS5UE.

Not only is Mr. Wade's description of the
station well drawn up, but also his report
covering the period of the tests is equally well
compiled. ‘The fullest possible particulars are
given, and jambing and armospherical dis-
turbances are also recorded.

Mr. Wade, in common with many other
entrants, protests against the practice of
using receiving circuits which are capable
of radiating. This is a selfish practice, and
caused very great inconvenience to others,
Needless to say, the ser used by Mr. Wade

was of a non-radiating character. Though
'l.'hi‘.: was a factor in his favour, it was not
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considered in judging the competition, since the transmitting stations. In some cases there
no stipulations had been made as to the were several stations taking part, all situated

:':thl:f. ;fd it"h:'h :ﬁi;{rlg circuits which were i, Jpnroximately the same location, in which

We reproduce a map of the seaboard of cases it has not been possible to show each
the United States, giving the locations of S@!O" separately.
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AVALVE TRANSMITTER FOR THE
EXPERIMENTER

By Cyrrin T. ATkinson,

Fice-President Leicestershire Radio Society.

OW that it 15 possible for the

private experimenter, equipped

with reasonable knowledge, to

obtain a permit to use radio

sending apparatus of low power,
the writer feels sure that the following article
will be of interest to’all those intending to
take up transmitting,

Before actually tumm:ntmg the dtﬂ(‘rl]}-
tion, it would be as well to review the various
systems which might be used. From the
point of view of a person of reasonable means,
there appears to be three ; re (1) * Damp-ed
Wave Transmission,” using the well-known
spark method ;  (2) * Pure Continuous
Wave," using the valve supplied with high
voltage direct current, from either batteries,
or a small dynamo; or (3) the so-called
* Tonic Train,” using a valve supplied with
pulsating high volmge direct, or even alternat-
lng current.

The spark method possesses the charm of
simplicity, and before the War was the one
almost universally used, but with the advent
of the valve-generated continuous waves,
there seems little doubt that the progressive
amateur will require something a little better
now.

The second method might possibly be
considered as the system de Juxe, but it is, to
say the least, expensive, as the source of
direct current requires to be at least 400 or
500 vols. (Exception may possibly be
taken where the electric current at about
this pressure is already laid on). So that
system three, or the tonic train methnd,
seems to be the only one left.

With the above reasoning in mind, I
commenced to experiment, and finally
evolved the set which will now be described
in detail.

Fig. 1 shows a typical circuit used for

valve transmission. It will be seen that the
anode is connected to the positive side of the
D.C. supply, via the aerial inductance, and
that the grid-filament circuit is magnetically
coupled to it by the coil " R, When this
coupling is cnrrﬁ:tly adjusted, the valve will
oscillate and an alternating current will Aow
in the plate circuit, the frequency of which
will be determined by the values of L, C,
and the aerial and earth system which is
connected to L. Adjustment of either L
or C will vary this frequency, and, therefore,
alter the length of the emitted wave,

o —

o —
P —
-

Fig. 1.

Due to the fundamental principle of the
valve, for which, if not understood, my
readers must be referred to the many past
articles in this magazine, the valve will only
oscillate when the plate is positive with regard
to the filament. [If alternating instead of
direct current be used, it is evident that the
valve will oscillate during the halfcycle
which makes the plate positive, while, during
the other half cycle it will not oscillate.

The duration of the positive charge on
the plate will be seen to be one-half the
period of the A.C. supply, so that if we ke
this as, say, 500 periods, the duration will
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be 0001 second. Therefore, if the set were
tuned to a wavelength of 200 metres, the
periodicity of the H.F. current will be
1,500,000, and sufficient time elapses while
the plate is charged positively to enable the
valve to make 1,500 complete oscillations.
Practically the oscillations begin when the
plate reaches about 30 wvolts positive, so if
the effective source of the current is about
500 volts, very nearly the whole of the 1,500
possible oscillations will be produced. Waves
emitted by this type of transmitter are very
little damped, and lend themselves to reception
by the efficient heterodyne method. They
have carrying properties closely resembling
pure C.W., but do not, of course, give a
pure musical note in the receiving telephones.

The finally evolved diagram is shown in
Fig. 2, and will be seen to differ slightly from
the one previously shown, although the
action is similar and need not be described

again.

— tllll—J

To supply the high voltage, an induction
coil can be used. It should be selected with
a very thick secondary winding. A long
spark is not necessary, but what is required
is a volage of 500 volts when supplying a
current of 20 to 25 milliamperes.

For the inductance “ L™ take a strong
cardboard tube, 4" in diameter, carefully
dry, and give several coats of shellac varnish.

ind this with 24 turns of heavy gauge wire,
say 18 SW.G, but Litzendraht would
be better. Tap at the 13th turn for the
connection B.

The condenser C; should be wvariable

with a capacity of, say, 0001 mfd. The grid
condenser should be made as Fig. 3, and mica
should be used. The grid leak should be
preferably purchased, but can be made by
means of a pencil line drawn between two
terminals. This can be adjusted by means of
a Wheatstone Bridge to 10,000 ohms.

CLLAR FIEMG vl Fon
Jrun- AR

i =F

A B
+/ -+

Aaig Fom CLarvmd SCRw

O

Fiy. 3.

The condenser Cy should be of either
mica or glass, and its capacity should be
about 0-001 mfds. Its function is to complete
the radio frequency circuit across the high
inductance of the coil, which, without 1,
might be so high as to stop the tube oscillating.

T'he connections are such as to enable one
accumulator to supply both valve filament and
coil. The valve can be a smndard “R™
type, as these are quite hard, and suitable for
this low power. Alternatively, an E.5.4,
made by the Ediswan Co., can be used.
In order to prolong the life, a resistance should
be inserted in the filament circuit, which is
shorted on depressing the key. The shorting
contacts should be arranged to * make™
just before the primary of the coil is energised.
As is well known, the coil will produce a
much stronger pulse of current at the ** break ™
so the connections should be arranged to utilise
this.

The arrangement of the various parts into
a complete set will, more or less, depend on
the individual fancy of the constructer,
and, no doubt, many ways will supgest
themselves.

The points to be remembered are that all
connecting wires should be kept as short and
straight as possible, and consist of heavy
gauge or multi-stranded wire. Great care
should be taken with regard to insulation, and
a good valve must be selected.
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The main procedure in adjusting a set of
this type is as follows :—

First see that the “aerial ™ and * earth ™
leads are connected to their proper points,
also the transmitting key and accumulator,
which should be a ﬁ-fm]t one, about 40 A. H
See that the valve burns dimly when inserted,
and brightens up when the ha{:ic contacts of
the make ' and short circuit the
resistance. The vibrator should operate when
the front key contacts come together. A
hot-wire ammeter placed in the “earth”
lead will serve to show when the system is
radiating, and by careful adjustment of the

THE WIRELESS WORLD

coil contact breaker, the best point will be
found. This should combine quick and
ready operation with minimum sparkingat the
contact points, and a maximum aerial current.

The condenser C, should be adjusted to
give the wave it is intended to use, and
possibly the tap B may require slight variation
of position.

In conclusion, the writer feels sure that
the completed instrument will well repay any
trouble taken in its construction, and give
louder signals with sharper tuning than the
usual ** spark™ set, with corresponding freedom
from interference and jamming.

WIRELESS TRANSMISSION PHENOMENA™

By J. WiLLiamson,

WAS much interested in the notes on

the above subject contained in your

issue of October 16th, with regard to

Aden’s fading, proving this phenomenon

to be independent of movement of the
receiving station. The difference between
the fading on 600m. and 2,000m. wavelengths
might indicate that it is due to a varying angle
of refraction, this being an inverse function
of wavelength, but when the other station
at Aden shows no sign of the phenomenon,
although is waves would have to take a
similar, if not the same, path, through the
atmosphere in order to berefracted or reflected
to the same point, it seems probable that
the cause does not lie outside the station at
all. Certainly, lower atmospheric conditions
cannot suffice as an explanation ; in contrast
with the fading, these vary with direction
from Aden, and seasonal changes, and would
affect other stations in his vicinity.

Being unaware that this difference existed
between the two stations, I was led to state
(see The HWireless World, August 2lst,
1920) that Aden did not fade when received

* Commenta on an article on the same subjoct by
Mr. R. A. Humphriea, published in The Wircless
World, October 16th, 1920,

in the Gulf of Aden—outside of this area |
was dependent on the high power station for
observations, whilst, being within it only for
a few hours at a time, I went chiefly by the
low power station’s more frequent trans-
missions.

Whatever the cause in Aden's case, there
certainly are examples apparently explainable
only by some kind of irregularity in the upper
atmosphere. Mr. Humphries cites one or
two, and I understand signals between New
York and Montreal are similarly affected.
Doubtless other instances are to be met with,

I cannot agree that transmission appears

equally good, both towards and from the
Persian Gulf, and the evidence of ship
transmissions already given is supported by
that of the high-power stations at Basrah
(VTC) and Aden (BZF). The latter comes
in quite readable on a crysml at Basrah,
}"Et on none l}f a I'.I'.IE.II.F' mund
this coast have I heard the former at Aden
or within 300 or 400 miles either way from
there, although I have picked him up when
half-way between Aden and Ceylon, which
shows it is not a mere difference in range—
figures are not available, but I should fancy
there is little to choose between them in the
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matter of power radiated. VT'C is directional
towards N.W. and 5.E., and BZF somewhere
around E. and W., thus favouring the former
if anythin

I have had these points confirmed by
other operators, and fail to see any other
explanation than in some peculiarity of the
land affecting a wide area, the land tormation
being the only one apparent, [ suggested
that l:he line of transmission might be such
that a mountain area would act as an obstruc-
tion in one direction only, r.¢ , when near the
receiving station, but this can hardly be so,
as it would require that the waves travel at

an altitude not high enough to reach a re-
fracting or reflecting medium (only night
transmissions are being dealt with), which
they must do, in order to reach a distant point,

Perhaps it is that the irregular ground
has high resistance and affects a receiving
station in proportion to its proximity, owing
to the downward-slanting direction of the
waves—I have pointed out that in the Red

Sea reception seems best after a good stretch
of water, and Port Sudan lies nearly 200 miles
from the Arabian Coast—much farther than
the shipping track.

WIRELESS CLUB REPORTS

The Wireless Soclety of London.

The Sacond Annual Conference of Wireleas Bocieties
affilinted with the Wireleas Bociety of London
was held at the Hoval Bociety of Arts, London,
on Tusaday, March lat, at 3 p.m., Major J. Erskine-
Murcay, DD.5¢., President of the Wireless Society
of London, being in the chair.

At the conelusion of the Conference tea was
sarved, following which parties adjourned to Marconi
House, Btrand, where & cinemsatogra demon-
stration of matters connected with wirelesa tele-
graphy took place, and to Messrs, R. M. Radio
Company, where Mr. Rivers-Moore gave & demon-
stration of new spparstus menufectured by that
Company, and other matters of a wiroless interest.

An informal dinner at Romano's BRestaurant
was for 6.45 p.m.

A mesting of the Wirelesa Society of London
was held on the same evening at B p.m. at the
Lecture Theatrs, King's College, Strand, when
Major J. Emkine-Murray, [} 8c., gave his FPresi-
clential addreas,

Datailad of the Conferenes and the
mesating of the Wirsleas Society of London will

r in subsequent issued of The Wirelcas
IWorld, whilst a full rt of the Conference and
of the Presidential lm will also be published.

MNorth Middlesex Wireless Club.

{ A filiated with the Wireless Society of London.)

The ing of the North Middlesax Wirsless Club
hald on Wedneaday, February 24th, took the form of
n concert and social evening, and was well attended
by membera and their friends, the accommodation
of Bhafteabury Hall being taxed to the utmost.
The concert, aa announced on the programme,
waad divided into two which, as befitted &
Wireleas Club, were Primary and B‘-&Eruudnrr
It had been m'a:]fd thatt-hnmt.nrn.] or " Btand-
by " period, should ococur at the time the telaphony
for the Dlympia Exhibition waa sent out, and the

Club's installation, in charge of Mr. L. C. Holton,
was brought into uss, and the spesch and tha
gramophone record were clearly asudible to the
whole audience. The freedom from distorting
noires was very marked. After this refrealunenta
were sarverd, and the second half of the programme
procesded with. The wvoeal and instrumental
talent was Frnﬁflﬂd by membera and their friends,
and sll artistes were accorded a hearty reception.
The thanks of the Club are due to Mr, A. J. Dixon,
who undertook the dutiea of Hon. Becretary of
the sub.committes, asmsted by the President,
Mr. A. (. Arthur, who is always well to the fore
when work has to be done

The annual eral meeting of the Club will
take place on Wedneaday, March 23rd. Will
all members make a special effort to attend, so that
the election of the officers and committes for the
ensuing year may be effected by as full an attend.
ance as possible.

Particulars of the Club may be obtained on

plication to the Hon. Secra , Mr. E. M. Savage,
HPEdelI& Everaley FPark 21.

Cardiff and South Wales Wireless Soclety.

{Affliated with the Wireless Sociely of London.)

A meeting of the above Bociety waa held on
February 24th at the South Walea Wirelesa Training
College, St. Mary Street, Cardiff, by kind parmission
of Lt. Commander J. K. Schofield, M.B.E., R.N.V.R.

A large number of enthusiastic amateurs were
present.

An extremely interesting lecture waa given by
Mr. N. M. Drysdale on * Poulsen Are," After
briefly outlining the development of wirelass,
Mr. Drysdale explainad the fundamental principles
on which the are worked when used as a transmitter
in Radiotelegraphy. The lecture was profusely
illustrated by lantern slides showing the construc-
tion of Poulsen Arc meta. Among the slides were
views of the stations at Honolulu, Annapolis,
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ond Horsey., After the lecture, members were shown
the working of Quenched and Rotary Gap Seta. Mr.
Dryadale also delighted the members by some
high frequency experiments, taling spark dia-
charges of high frequency currenta through hia
body without ap t discomfort.

On March 1 1821, at the Cardiff Technical
Collegs, Room leJ 8 lecture was given by Mr,
A. E. Hay, entitled ** A nﬁl Phenomena
and Froak Wireloss Signale Fast of Suez to the
Antipodes."

Thif session promises to ba an excentionally
good one, and new members will be moat weleome.

ANl communications should be addressed to
the Hoo. Becretary, Mr. W. Q. J. Howe, 25, I'las-
turton Gardens, Cardiff.

City and Guilds Wireless Soclety.

{ Aflated with the Wirclear Society of London, )

The Society has now been affiliated to the Wireless
Society of London, and is progressing very favour.
abhly in its activities,

A mesting was held on January 19th, with the
Fresident, Prof. G. W. 0. Howe, D.Be., M.LE.E.,
in the chair. Frof. Howe gave his Presidential
mddoess, taking as his subject the emission of
electro-magnetic waves from an serial, and the
radiating power. A most interesting and very
much appreciated lecture waa followed by a dia-
CUBRKION and presant students of the College.
At the ond of the meeting, which was well sttended,
the Secretary announced the slection of Mr. T. M.
Colebrook as Chairman of the SBociety.

Anether mosting was held on January Eﬂth
when the first part of a very clear Fupern-n-l.ha
Thermionic Valve was read by Mr. A, Wuost.
The suthor dealt with the clectron theory, the
l;lnwlnpmm. of the thres-electrode valve, and ita
various functions. A valve Iﬁumal waa very kindly
axhibited by Mr. H. W. 8Su

The Paper was concluded at a meating on Febru-
ary Ind. Mr. Wust devoted his attention to the
applications of valves to practical receiving and
direction-finding, and then followed a demonstra-
tion of a frame sorial receiver using nine valves
by & representative of the Marconi Beientific
Instrument Co., to whom the Bociety is much
indabiad. Bnt.h h-i:t-m-u were well illustrated by
slides kindly hﬁﬂm Marconi Wireless Tele-
graph Co., a.n:l. the B.T.H. Co., Rugby, to whom
also our tlmnkn Are due.

Other lactures have been arranged for March 2nd,
fth, and 16th.

On January 22nd a party from the Society
visited the works of Mesars. Siemens Bros. and apent
a8 most instructive and entertaining morni
8 ini the construction, assembling, an
tuﬁ:gl their various wireless seta. We eould
not p but coma away with a very great respect
for the guenched spark aystem.

We saw the other side, however, on February 26th,

when & vy made a most interesting visit to the
Chelmaford Worka of Marconi's Wireless Tele-
graph Co,

Besidea going th ht.hawﬂrh.ﬂurtha
transmitting station wors being
ment sutomatically to P-.m by %:d line from
Witham soroe 20 miles away.
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Great thanks are due to both these companies
and their resentatives for their kindnesa and
the trouble they took in showing us all there waa
to be seen.

All communications from old Centratiana are
gladly invited, and should be sent to the Hon.
Secrotary at the College.

MNewecastle and District A.m.ittur Wireleas
Association.
(A filicted with the Wireless Society of London.)

At the meeting held on February 21st our usual
programme was adhersd to. The lecture for the
evening dealt with the working out of the formule
for the determination of wavelengths of circuits
and their inductance and capsoity. This was
shown in a very lucid manner by the lecturer.
Several members afterwards confessed to their
having worked by “rule of thumb™ methods
as they had been afraid of delving into the mathe-
matical gide. They stated they would have no
such fear in future. At the mesting the members
present had the pleasure of receiving ioto their
midst their first lady member. [(Have any other
cluba any lady members T ) The lady in question,
Misa Gilbert of Gateshead, is a genuine " amateur,”
who has applied for her own licence, and ia con-
atructing her own station.

The mesting of February 28th was postponed
till March 3rd in order that Bociety members
eould attend the lecture on ** Thermionic Valves ™
given by Mr. Owen, at the Armestrong College,
on February 2Bth.

The lecture was well attended, and very sucoeas-
fully ecarried out. The lecturer gave a large
number of demonstrations, one in particular being
the oporating of a post office sounder by signals
rocoived from LFP (Kosnigwusterhausen). This
showed very impressively the amplifying power
of the vacuum tube.

Applications for membership to be addressed
to the Hon. S8ecretary, Mr. Colin Bain, 51, Crainger
Btrest, Newcastle.on-Tyne.

Glevaum (Gloocester) Radlio and Sclentific
( A filiated with the Wireleas Sociely of London.)
Arranged by the Glevum (Gloucester) Radio

Scientific Bociety and the Gloucestershire En-

gineering Society, s lecture and demonstration

in wireless telegraphy was given at the Guildhall,

Gloucester, on Thursday evening, by Mr. T. F.

Finucans, of the Belborme Society and Marconi

Company. There was a large audicncs, over which

the or [Euunnl'lm' J. 0. Roberta) prosided.

The Mayor, in introducing the lecturer, said that
he [(Councillor ﬁuhn'tl} msrut.tiuﬂj' nothing

about wireleas he was looking
forward to the ]mt'ulm m great pleasare.
The lecturer showed lumu 'mr;r interesting

lantern slides, includ first message sent to

Auﬂ.ﬂ.lm from Engln.u.g {I.E{H]D milea ), diagrams
of Presce's wirelass system and Hurtl‘- waves,

illuatrations of the Fleming walve

of the developments of fﬁmmu king of

the Fleming valve, Mr. Finucane said ita poesi-

bilitiea in wireleas telephony were tremendous.
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It was by wirclessa means that the air raids over
London were at last put an end to.

Mr. Mastors, the lecturer’s technical assistant,
then tuned his instruments, and in Morse
code were heard from Chelmsford, Clifton (Ireland ),
the South of France and Germany. The Eiffel
Towar Station, ticking out the seconds from
¥ o'clock to B.15 to the ships at sea, was distinctly
heard, and at £.30 the great station at Poldhu,
Cornwall, was heard transmitting the weather
forecast to all stations.

It was hoped to have picked up wirslesa tale-
phone me from & London station, but the
generators at the Gloucester ion Electricity
Worke made this impossible with the apparatus
available. The lecturer, however, promisad that
the first chance he had of letting a Glouceater
audience hear a wireleas concert he would maks
NBCERIArY Arrangaments,

The yor cordially thanked Mr. Finucane
for his extremely interesting and lucid lecture,
and his promise as to the concert, the audience
supporting the Mayor with enthusiaam,

a are now associated with the Glouceaterahire
Engineering Bociety, making a total memberahip
of over 300. We are looking forward to excellent
loctures and demonstrations. A wireless concert
has also been promisad us, to which the general
public will be admilted.

The Corporation has kindly granted ua the lecture
hall at the Municipal Technical Schools as our
official headguarters, and many interesting lectures
have already been arranged in wireless telegraphy,
telephony, adiography and other scientific subjects,
Mr. Bidney Bird, one of our members, has invited
us all to Bharpness for field days during the summer
months, Other enjoyable outings have also been
arrangod and the BSociety generally is making
extraordinary progress,

We cordially thank the Gloucestershire En-
gineoring Society for their help in making our
demonstration such & huge succeas. Particulars
as to memborship and free demonstrations will be
gladly given by the Hon. SBecretary at hisa private
address or at each weokly mecting.

Sheffield and District Wireless Soclety.
(A (iliated with the Wireless Society of London, )

On January 2lst°Mr. Adcock read a Paper,
the subject being "' Directional Wireleas.”

The author, who has had considerable exparience
in this class of work during the war, pointed out
that all wireless propagstion ia really directional,
and illustrated his point with the help of a theoreti-
cal consideration of the Hertzian Oscillator,

Until the advent of aireraft, wirelass was practi-
cally confined to one plane.

The two main objects of directional wireless
were to communicate with the minimum power
and interference, also for acourate direction finding.

He described the radiation from & vertical
earthed conductor, and the theory of wave
P ation.

e radiation and reception of two wvertical
aerials placed at a distance apart were then con-
sidered, and the relationship between them and

a loop a.anl.l was satablished.

The Iatter part of the Paper was confined to a
description of several of the differant methoda
of direction fnding, including the Bellini-Tosi, and
Marconi aystems.

After the discussion, Mr. Adeock demonstrated
with the help of & seven-valve amplifier, the direc-
tional qualities of a large loop aerial.

On lglahruu.r}r 4th, thres short Papers were read
before the Socioty as follows ;—

(1) ** Comparative Inductances,"” by Mr. F.
Gilbertho
{2) * The Nodon Valve Rectifier,” by Mr. H.

Lloyd. (See page 862 of this farte.)
(3) “The Tungar Rectifier,” by Mr. A.
Horton.

In tha first Paper Mr, Gilberthorpe, after dea-
cribing the theory of inductance, gave an interesting
comparison botweon a pancake coil and o single
layer coil of the same dimensions. By calculation
it was found that the inductance of the pancake
coil was approximately 22 per cent. greater than
that of the =i layer eoil, whilst the wavelength
by caleulations and also by testing with s wave-
meter, the difference was only 10 per cent.

The author pointed out that discrepancy betwoeen
thesa reaults was bocause the self-capacity of the
smgle-layer coil was greater than that of the
pancake, and that whilst the wavelengths of the
two types of coils wore very similar, the advantage
waa certainly in favour of the pancake coil in so
much that the wavelength wae crooated more by
inductance than with the single-layer coil, a condi-
tion which gave greater efficiency ot any rate in
reception work.

Mr. Lloyd, in describing thes Nodon Valve
Rectifisr, related some wvery interesting ressarch
work which he had carried out so that the town

electric supply of Eﬂ cycles 200 volts could be
ampln-}rad or & ﬂ ng plate voltage on a valve.
He ponel r with a practical demon-

stration in which ex Imt. results wore achiaved,
Mr. Horton gave a clear and concise description
of the Tungar Rectifier as applied to the charging
of accumulators from the C];I:pum.t-mn alternating
rurrent maina.
All the above Papers were illustrated by means
of lantern alidea,

Dartford and District Wireless Soclety.
{ A fliliated uvth the Wireless Sociely of London. )

The regular tnrlm#ht.l}- meeting of the Bociety
was held on Friday, February 28th, at the Bociety's
new headguarters, Dartford OGrammar School
Dr. Miskin presided, fourteen members being
present.

The Vice-President produced and explained a
drawing of the aorial mast, stating that the necessary
materials were ready. Arrangements wers made
for the erection of this mast on the next day, the
28th inat.

Mr. Lyne, & member of the Wireleas Society of
London, kindly brought for inspection a amall
erystal and valve set for two wavelengths, The
vircuits used, in conjunction with many others,
were excellently demonstrated by means of black-
board drawings, the members being invited to ask
any questions they desired.
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Tha physica lacture room at the school provides
excallent nnmmmudahnu. snd it is anticipated that
befora the uarl;-maa the asrial will be in position.

Hon. Secretary reasurer, Mr. E. C. Deavin,
84, Hawley R-I;III:L W:]mmgt.ﬂn.,, Dartford.

Three Towns' Wireless and Model
Engineering Club.

[ A ffiliated with the Wireless Sociely of London,)

At the mesting held on February Ind a lecturs
was given by Mr. Voas on Frame Asrials. The
historical side waa first dealt with, followed by &
talk on the theory of the subject. Several types
were then described, and approximate dimensions
for various wavel ha given.

On the following Saturday the Club asrial was
erected on the roof of the premisss in which the
Club-room ia situated.

On Wedneaday, February #th, a detecting valve
and & three-valve L.F. amplifier were used on the
Club merial, and good results obtained, Poldhu's
21.30 weather report being audible to all in the
room. It was decided to appoint a Treasurer,
and Mr. Skinner was elactad.

At the weekly ‘'meeting held on February 16th
& paper waa by the Sec on *' The Electron
Theory and ita Application to the Working of the
Thermionic Valve." The r:m]-umlla, the atom and
the electron were dealt with in detail, comparative
ideaa of their mize being given. The movementa
of the electrona and their control by the positive
nucleus were explained. The effect of heat on the
velocity of the electron was described and so the
action of & itivaly charged aheath sarroundi
the ﬁlﬂ.mam?n;:’ a.n}rinna:gnuuant lamp dﬂduﬁ
The action of the Fleming valve waa then easily
apparent. The introduction of the grid and how
it enabled amplification to be obtained was finally
dealt with.

On Feh 23rd & demonsatration waa given
by Mr. Currah of hia single-valve honeycomb
eoil set, with which he can read Annapolis. On
being connected to the Club serial numerous
C.W. and spark stations ware

Particulars of the Club and its ai:tnntmu will ba

ladly furnished hy the Hon. Secretary, Mr. G. H.
iock. 8, Ryder Road, Stoke, Devonport.
Manchester Wireless Society.

( A filiated with the Wireless Society of London.)

On Wednesday, February 1fith, an Ordinary
General Meeting was held in the College of Techno-
logy, Mancheater. Chairman, Mr. Alex Marr.

The Chairman, in his remarks, expressed satiafac-
tion at the asttendance, and hopad that they would
enjoy the lecturs on * Colour Photography,” by
Mr. J. McHeman, which waa then delivered

In conclusion, the Chairman outlined the aims
of the Bociety, for the benefit of those present who
wera not members, emphasising the fact that the
aubjects disoussed were not confined to Wireleas
alone, and also that the membership did not call
for axpert knowledge in that science, but was open
to anyone (ladies or gentlemen) interested in
scientitic subjecta. A hearty vote of thanks to
the lecturer was res u‘r to with generous
applanse, after which the meeting closad.

on. Secretary, Mr. ¥, W, P. Evana, 7, Clitheros
Rosd, Longsight, Mancheater.
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Southport Wireless Soclety. -

[ A ffiliated with the Wireless Soctety of London, )

Moatings of the above Society are held weekly
(Tueadays) at 74a, Kensington Road.

Daring this month the first of & series of monthly
lectures was given by Mr. A. E. Lomas, on ** Hinta
for Amateurs "' and “ Measurement."” During the
lectura Mr. Lomas explained the measursment
of capacity and inductance in & circuit. Mr. Lomas
also explained the action of & wavemeter.

Thie lecture was very interssting and halpful.
A vota of thanks was passed to Mr. Lomas for
hia useful lecture.

Prospective members are invited to make appli-
cation to the Hon. Secretary, Mr. H. Button,
B8b, Marshside Hoad, Southport.

Wireless and Experimental Assoclation.

[ A filiated with the Wireleas Sociely of London.)

At the meeting of the above Society on
Fobruary Bth, the , for the benefit of the
lesa  tochnically trained members, gave a dis-
ourgiva lecturea on voltmeters and ammeters and
their interconvertibility. Mr. Voigt cleared up
one or two little pointa about pancake coils and
their uss, Mr. da:;]mllun reported hearing the
Duteh concert, badly jammed on the 3rd inst, and
Mr. Kennedy, the installation officer, reported

Ft?lt. the meeting on February 1fith, Mr. G. Hor-
wood was advanced to the post of general manager,
rendered wvacant by the resignation of Mr. C.
Sanders, and Mr. Seldon was elected to the post
of aasistant general manager vice Mr. Horwood.
The Bscretary read an in ing letter from the
Preasident, Mr. Wr. L& Queux, which he received
with a gift of books for the Club li . A han.rl:.r
vote of thanks waa to the President.
sum was voted from the Gmural Fund to assist in
mqmnng Club receiving apparatus.

Nicholson introduced the subject of the
mllat.mg eryatal, and several Club members
promised to follow up the research.

The Wireless Soclety of Hull and District.
{ A filiated with the Wireless Society of London.)
At the last meeting of members, under the

echairmanship of Mr. G. H. Btrong, the President,

an interesting discussion was held on inductance
and capacity and wireless receivera generally.

The discussions took the form of readings from an

American publication on Practical — Wireless

Telegraphy, and were initiated by Mr. H. Strong.

Thoe use of blackboard diagrams was found very

helplul.

During the evening Mr. H. Strong exhibited
pomn usoful types of dise inductance ecoils which
he had made, Mr. Featherstone, who is an expert
G0, telegraphist, gave the members an oppor.
tunity of some burzer-reading practice which was
takon advantage of.

Meetings are held fortnightly on Thursdays st
the Metropole (Marlborough Room) at 7.30 p.m.,
when any person residing in Hull or distriet who
in intoreated in wirsless will be weleomed. Full

iculars of membership can be had from the
on. Secretary, Mr. H. Nightacalea, 18, Portobello

Streat, Hull,
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Bradiord Wirelesa Soclety.

{ A fisated with the Wireless Sociely of London.)

A meoting was held on February 18th in the
Club-room, the chair being taken by the Vice-Presi-
dent [{Mr. Ramshaw).

A letter was road from Mr. Liardet, Erma:nting
o the Bocioty & switchboard complete with variable
high and low tension batterirs and arrangements,
whereby threa complete seta could be wired up
siinultaneously, and any one selected at will by
means of the switches,

A wvote of thanks was proposad by the Sacretary
and seconded by Mr. A. Baver.

A Committes for the management of thea ratus
was elected as follows : -Mr. Liardet, praawr*
Mr. Bamshaw.

Mr. Liardet was very cordially thanked for his
gift, and his continued generosity to the Bociety,
aa it ia to his great kindness that we owe the great
privilege of the use of our rooms rent free.

The Society then adjourned to the receiving
room,

Lelcestershire Radlo Soclety.

{ A filiated with the Wireleas Society of London. )

A meeting was held at the Vaughan College,
Leicester, on February 14th, Mr. Yates in the chair.

Arising out of the minutea, the yuestion of
raising the annual fee was discussed, and the
Committee’s recommendation was adopted, vie,
membera to pay Te. 8d. yearly aubscription, with
an entmnce foe for new members of 18, Associate
moembers under the age limit at a fee of oa.

Mr. C. T. Atkinson waa then called on to give his
lecture on " The Progres of Wireless ™

The sarly work of the wireleas pioneers was
touched upon. and the ewvolution of the present
day Marconi Systern explained.

The advances were each dealt with and fuolly
illustrated by an excellant set of alides. Beveral
photos were projected showing views of asrials
and apparatus of the leading wirelesa stations
such as Poldhu, Clifden, Camarvon, and &
a testimoninl was projected showing the rocord
transmission from the latter station and the

tion of the messages on & non-commercial
sot in New Zealand, a real trivmph of wireless
BN neering.

umerous different typea of wvalve seta wero
shown, and also Chelmsford’s giant telephone
transmittera,

A veory enjoyable evening was spent, and the
little discussion, that was necessarily short through
lack of time, showed how the members appreciated
the illustrations and lecture.

A hearty vote of thanks was passed to Mr.
C. T. Atkinson, and the meeting then broke ap.

The date of the next meeting will be March 14th,
when Mr. B. Bkeet will talk on " Radio Theory
and Amateur Application.”™

Four new members were proposed. Intending
mambers should communicate at once to Mr. Dunt,
45, Baden Road, Leicester, for information, ete.

East Kent Wireleas Soclety.
{ A filiated roith the Wireleas Society of London.)
Major Martin gave an intoresting demonstration
of the theory and working of the thermionic valve

. oné particular set working

at the monthly general meoting, held on Wednesday,
February 23rd. A further lecture on this subject
will be given on March 2nd, when the phenomena
deacribed will be illustrated with suitable apparatus,

The construetion of the Club’s receiving a tus
ia proceading satisfactorily, and it is to have
at a very early date,

Hon. Becretary, Mr. V. Palmer, Manor Housas,
Maxton, Dover; from whom all particulars re-
garding the SBociety may be obtained.

Liverpool Wireless Assoclation,

On February 8th a lecture and demonstration
on the subject of the B.T.H. i:-nr!.lhla sel was given
by Mr. MeMullen of the British Thomson- Houston
Company. Regarding signala from the Dutch
East Indies one of the members, Mr. Lowvering.
received about two monthe age two pages of
Dutch matter from the station at Bandoeng.
This was taken with one valve and a erystal only,
but must be régarde-l as an instance of ** freak "

tion, as subsequent attempts to take the same
station hawve been unsuoccesaful. It is, however,
worth recording as an instance ol long-distance
recaption,

At the meeting on tha 23rd the President, Pro-
fessor Marchant, delivered a most interesting and
instructive lecture on the theory and practice of
valve reception. An exhibit was also made, by &
friend of & member, of & number of duo-lateral
wound coils. The method of winding thess coila
was fully explained and the former on which they
wers wound was also produced for inspection.
The elementary lectures, which usually occupy
the fArst portion of the ings, have boen
continued by Mr., Hyde, and the members are much
indebted to him for the kind way in which he is
always ready to place his extensive knowledge of
radio theory and practice at their mﬁ Mr.
A. N. Hill, of the Laboratories of Applied tricity,
Liverpool TUniversity, has been appointed as
Assistant Hon. Becretary. Hon. Becretary, Mr.
J. Coulton, 98, Ampthill Road, Liverpool.

Plymouth Wireless Soclety.

A meeting of the Plymouth Wireless Society
was held on Feh 11th, 1921, at the Municipal
Technical College, Pi}mmuth. Mr. R. B. Menhennat
in the chair,

A most intereating and instrooctive lecture was
delivered by Mr. J. A. Nicholson, AM.ILEE.,,
on the lundamental principles of the three-slectrode
thermionic valve.

The lecturer described in & clear and conciss
manner, by the aid of physical analogies, the
actions of the Glament, grid and plate.

Everyons apprecia the lecture and passed
a vote of thanka to Mr, Nicholson.

Canterbury and District Wireless Soclety.

The firet meeting of the Canterbury and District
Wirelesa SBociety was held on Wednesday, February
gth, when Mr. A. Lander, J.P., waa elected President
of the Bociety ; Mr. W. G. Fagg (Beience Maater,
Langton Boy's Behool), Vice-President ; Mr. C. R.
Whinfield, Treasurer ; and Mr. R. Moat, Becretary.
The Boclety has launched out very well with a
membership of about 30, and it is hoped that many
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others who are intereated in Wireleas will join.
The subscription fee is 2s. 6d., with a special
conceasion for school-boys, seouta, ete., between
the ages of 14 and 16, who pay le only. All
intending members should communicate with the
Secretary at ' Fernleigh," Sturry.

The West London Wireless and Experimental
Assoclation.

On Thursday, February 24th, at 7 pm., the
Soviety held its woeekly meeting.

A very efficient three-valve amplifier was lent
by one of the members which constrocted
himeseli. Excellent signals wers obtained and were
made audible to all present by meana of a loud
speaker constructed from a Brown'’s telephone
receiver and a cardboard horm. POZ, YN and FL
came in oxtraordinarly loud, it being impossible
to hear the telephone.

During the evening excellont talephony was
received from tho station 2A0 at-Surbiton, and
was listaned to with great interest by all present.

The Bociety has been pressnted with a complete
receiving set by Mr. F. 0. Bead, M.1.LR.E., who
is one of our most active membera of the day.
This sot will bo installed pormanently in the Cluhb.
room and placed at the Eumpuﬂnl of the members.

The Bociety is now going strong, and members
will afford & hearty welcome to all interested at
the Bociety's rooms, Belmont Scheola, Chiswick
(near Chiswick Park Station) on Thureday evenings
at 7 p.m.

All communications should be adreased to the
Hon. Secretary, Mr. 8. J. Tyrrell, 2, Providence
Road, Yiewsley, Middlesax.

Bishop's Stortford College Wireless Soclety.

A meeting of this Bociaty was held in the Lecture
Room on Tuesday, February 15th, when Mr, A. ID.
Hayward, M.A,, B.Sc, gave a lecture on the
* Decillation Valwve,™ Emrt.ing with the slectron
theory, he went on to describe many practical
Efplimlimn of the thermionic wvalve, profusely
illustrating his remarks by diagrams on the black-
board. A wvery hearty vote of thanks was accorded
Mr. Hayward.

A short period of buzzer practice ensued, and
the meeting was then adjourned.

A short meeting was held in the Lecture Room
on Wedneaday, February 23rd, there being no
lecture,

Borough of Tynemouth Y.M.C.A. Amateur
Wireless Soclety.

Excellent is baing made in the above
Bociety. Although the institution is compari-
tively young, keen interest is being taken in the
work of the Bociety, and o large and varied pro-

mme of lectures and demonstrations, ete., is
ing keenly followed by the members.

It has beon decided by the Committes to hold
an exhibition of wirclesa telegraph instruments
for two evenings some time in April for the benefit
of the BDIEiBf.F' and other technical inatitutions.

At a meeting held on February 23rd Mr. Tri
of the Marconi Company, gave a highly intereating
practical demonstration on a three-valve set.

THE WIRELESS WORLD

The President of the Society, Mr. J. E. Burnett,
took the chair at the meeting, 22 members being
present.

DMiring the demonstration Mr. Triggs dealt
fully with the advantagea and disadvantages of
indoor and frame aerials, and at & reguest from the
members explained and illustrated various efficient
valve-receiving circuits. _

The demonstration proved to be a greatl succoss,
muany long-distance stations being heard, including
Muolta, Rome and Lyona.

At the conclugion of the meeting the President
proposed a hearty vote of thanks to the demon-
strator for providing awch an enjovable and in-
structive evening, which wes endorsed by the
members in an appreciable manner.

Hon. BSecretary, Mr. L. I. Bims. Y.M.C.A.
Amateur Wireless SBociety, Y. M.C.A., North Shields.

Leeds and District Amateur Wireless Society.

The firet of a series of lecturea delivered every
fortnight was given by Mr. H. T. Sayer on Friday,
February 25th, at 23, Great George Street, Leeds,

The lecturer started with the first discovery of
wireless telegraphy, and then outlined the various
ateps in the steady progress of this science. The

lecture waa illustrated by drawings on the black-
board, so as to make things as ¢ as possihle,
aven to a beginner. The mesting was well attended

and the lecturer had & most attentive and interessted
audiencs.

Hon.
cal School, Leeda.

Sunderland and

, Mr. H. T. Sayer, Central Techni-

District Amateur Radio
Society.

A very interesting meeting of thie SBociety waa
held on Friday, February 25th, the Chairman, Mr.
W. Rowe, presiding.

After the usual business one of the members
axhibited a long wave receiver, which attracted
much interast,

The Hon. Secretary, Mr. H. Burnley, B, Briery
Vale, Bunderland, will be pleased to hear from
anyone interested, '

The Walthamstow Amateur Radlio Club.

At the Committee meeting of the above Club
on February 23rd, it waa decided that a three-valve
amplifier should be made up by the Club from the

VvArous .  Membership is in 80 rapidly
that almady the Club has to shift into a |

room, and in consequence, meeti will be held
on Thursdays instead of Wedneada Mr. Williams=

deliversd one of his interesting urea, this time
dealing with the behaviour of the thermionic valve
under various conditions.

The Hon, Bﬂ:retug in Mr. R. Hardy, residing
at 68, Ulveraston Road, Upper Walthamatow, E.17.

Nantwich Wirelesa Soclety.

A Wireleas Bociety for Naniwich has recently
been formed and it is desired Lo inereass the member-
ship. Full information ean be obtained from the
Hon. Bacretary, Mr. A. M. Chalmers, 34, Pillory
Btreet,’ Nantwich, Cheshire.
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The CONSTRUCTION of AMATEUR

WIRELESS APPARATUS
A SINGLE-VALVE LONG-RANGE RECEIVER

(Conclusion. )

HE panel on which all the
parts are mounted should be
made of ebonite }-inch thick
and B} inches square. The
sketch Fig. 4, which is a scale
drawing, shows the centres of all the holes
which have to be drilled in it. No definite

sizes are given for the holes, they may well

be left to the discretion of the man making
the set, who can use sizes suitable to the
material at hand.

The five holes in the top right-hand side
are for the inductance reaction unit—four for
the fixing screws, and the centre one for the
spindle. "The four holes in the top left-hand
side are for the condenser. The condenser
for which the windings are designed, is the
0-0015 mfd. air condenser described in these
columns in the issue of August 21st, 1920,
and the three holes on a 14%-inch radius are
correct if it is desired to mount the condenser
directly on to the ebonite top. If the con-
denser is mounted on a separate top first and
then mounted on to the main panel, this
radius of | L-inch must be increased to suit
the size of the condenser top, and also it
may be necessary to move the centre hole
inwards a quarter of an inch or so.

The question of building a condenser as
described, or buying one ready made, should
be decided before these holes are drilled. The
four holes in the bottom right-hand side are
for the V24 valve holder clips. Next to
the valve clips are seven holes for the four
stud inductance switch—four holes for the
contact studs, one for the contact arm stud
and two for small stop pins, which are firted
to limit the travel of the contact arm and
which should be drilled and tapped after
the contact arm is made and fitted. Above
the valve clips and inductance switch is a
small two-contact switch (not shoum in

Fig. 3) for changing from the short to long-
wave reaction coil winding.

In the bottom left-hand corner are four
holes for the fAlament resistance, and between
this and the inductance switch are four
holes for mounting the 0-0015 mfd. con-
denser. Centres for eight terminals are
shown.

The Filament Resistance.

The construction of this unit is illustrated
in Fig. 5, and it is similar to the resistance
made for the amplifier recently described. Its
value should be approximately 2 ohms.
Wind 60 turns of No. 22 or 23 bare Eureka
wire on a lead pencil. When freed its
diameter will be approximately —~inch. Pull
out the spring of wire thus formed to between
54 inches and 6 inches long and place it
round the grooved wood block, as shown in
the Fig. 5. Make the two ends of the wire
fast to two small screws, screwed into the
wood block. The wire will then be held in
position and the turns pulled apart so that
they do not touch one another. A sliding
contact arm should be htted, mounted on a
spindle, as shown in Fig. 5.

Falve Clips.—Spring clips suitable for this
purpose were fully described on Page 626 of
the present volume, and reference should be
made to this for particulars.

The Change-over Switch 15 shown in
Fig. 6. The switch blades may be made of
strip brass §-inch wide -l-inch thick and
about 2 inches long. The four outside
contacts should be made just like the grid
and plate clips for the V24 valve, and the
two centre contacts to which the switch arms
are pivoted should be the same as the filament
clips of the valve.

The Inductance Stud Switcher.—The con-
tacts may be made of cheese-head screws and
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Fig. 4.

the contact arms of strip brass L-inch thick
and, say, §-inch wide, with a snrasil chonite or
metal knob mounted as shown in Fig. 3. If
the contact studs are ' -inch above the ebonite

a brass washer of the same thickness cshould

be mounted under the pivoted end of -he

contact arm. [ he

pivot screw should be

sufficiently long so that two locknuts and a
spring washer may be placed on ir, on the

under side of the panel.
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THE CONSTRUCTION OF AMATEUR WIRELESS APPARATUS

given to the contact arm before mounting,
the locknuts may be so adjusted that con-
tinuous good contact on the studs is assured.

The Condenser 0.0015 mfd. fixed may be
made of thin copper foil }-inch wide and
cut into strips 2} inches long. "The mica for
the dielectric should be 0-001 to 0-002 inch
thick, and be cut into strips § inch wide and

1§ inch long. When making up the condenser -

the foils should overlap one another 1} inches.

The number of copper foils used should be
9 or 10, say 5 each side. This will give a
capacity slightly in excess of the required
value, which, however, does not matter,
The condenser when completed should be

mounted on a small wood block }-inch thick
and 1} inches wide and 2 inches long, which
can be screwed on to the panel in the position
previously given,

When all the parts are finished the set
may be finally mounted up. Join the two
windings of the reaction coil together—the
finish of the inside winding to the start of
the outside winding—and note that both
windings run in the same direction. On
one side mount two small terminal pins to
which leads can be soldered, and connect
the middle point of the two windings to one
pin and the free end of the * piled ™ winding
to the other pin. Fix a pointer and handle to
the reaction coil and set the pointer to 0
(see Fig. 3), when the reaction winding is at
right angles to the fixed winding. Then,
when the pointer is indicating 90° on either
side of the zero, the moving coil will lie in
the plane of the fixed coil. This means that
the coupling can be increased from a minimum
to a maximum in either direction. Two
stop pins should be fitted to limit the travel
of the moving coil beyond 90° each side of

REr0,

When mounting the condenser the pointer
should be set so that minimum capacity is
obtained at 0 and maximum at 10. Mount
the change-over switch, inductance switches
(two stud and four stud), valve clips, hlament
resistance, block condenser and terminals.
See that all screws and nuts are tight. If
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soldered connections are to be made, all
screw ends and wires should be well tinned.

i 2l
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| i
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Fig. 7.

A wiring diagram is shown in Fig. 7.
This is self-explanatory, and all that need be
caid 1s about the reaction winding. The free
end of the single layer of winding on the
reaction coil is connected to the bottom
spindle, which has the contact spring bearing
on it, and a lead taken from this point to the
anode terminal lug P.  The middle point
of the reaction windings is taken to the
5.W. contact o” the two-stud switch, and
the free end of the piled winding to the
LL.W. stud. These two connections should
be made of flexible wire. All the other
connections should be made of stiff wire,
No. 18 or 20 gauge, and Cistoflex insulating
tubing slipped wherever connections cross
and are hiable to touch.

Unit No. 2 for Long W auves.

The No. 1 unit has a wavelength range of
300 to 3,500 metres, approximately, and
for wavelengths above this it is necessary
to use the No. 2 unit in conjunction with
No. 1. This unit provides additional induct-

THE WIRELESS WORLD

ance in series with the No. | inductance and
additional capacity in parallel with the variable
condenser on unit No. 1. '

T'he sketch Fig. 8 shows a general arrange-
ment of this unit, and Fig. 9 a diagram of
connections.

The top is made of }-inch wood or ebonite,
and it should be 8} inches square.

For the inductance make a wood former
7 inches square and 4 inches deep. The
wood should be }-inch or §-inch thick.

Wind this former with a three-layer pile
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Fig. B,

winding of No. 26 D.W.5., putting on.
350 turns in a space of 3 inches winding
depth. ; The amount of wire required is
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approximately § Ib. Make a tapping at the
100th turn and one at the 200th turn.

¥o / N
2n “*’F'F"* ;

Fig. 0.

A three-layer pile winding is obtained by
winding first three turns over the base, then
two turns over the three and one over the
two turns, then the turns are wound one
over the other—three high—all along the
former. Keep the wire pulled tight, otherwise
the piling will be uneven. The total induct-
ance of this winding will be, approximately,
30,000 microhenries.

T'he condensers—a (-0015 mfd. and 0-003
mfd. fixed—may be made up as described
for the number 1 unit. Use copper foil and
mica sheets 0:001 to 0-002 inch thick and

“nected  between

mount both condensers in one clamp. For
the 0-0015 mfd., 5 copper foils will be required,
J one side and 2 the other. For the 0-003
mfd. O copper foils will be required, 5 one
side and 4 the other. T'wo three-stud
switches will be required, which can be
made up from brass strip and cheese-head
SCrews.

To use the two units together, join
terminals X to X, Y to Y and E to E, and
the two-stud switch on unit 1 o LW.—
long wave. The Series-Parallel switch
should be at P. "The set will then be suitable
for the reception of all wavelengths between
3,000 and 26,000 metres.

For wavelengths below 3,000 disconnect
the No. 2 unit entirely and short circuit
terminals X.Y. on the No. 1 unit and set
the two-stud switch to 8.W.—short wave.
High resistance telephones should be con-
the H.T. negative and
L.T. positive terminals, or low resistance
telephones used in conjunction with a
telephone transformer.

The anode voltage for the valve should
be 30 to 35 volts.

CORRESPONDENCE

HARMONICE IN C'W. TRANBMISEION.

To the Editor of The Wireless World,

Bir,—With reference to Mr., Barnes® letter on the
above aubject, may I be permitted fo disagree in
ona or two details with him, and to give my views,
though with all due regpect to Mr. Barnes,

I am in entire agreement with Mr, Broadwood
s to nomenclature, and believe " that o wave
nt thres times the freguency of the fundeamental
i# o third harmonie,” ete,, ete.  In music s doubla
frequency is (I believe) a first harmonic, and &
triplo frequency n second harmonic, but this
i8 nol the case in electrical work,

Mr. Barnes also refers to " his"™ and “my "
harmonics, and although of eourss hisa st i8 in
all probability generating harmonics, especially
if tightly coupled, surely his reception of a 1,800
metres signal on 540 metres is more likely to be
due to the fact that the transmitting station is
generating that frequency also,

With reforence to Mr. Bees’ (o friend of mine)
experiments, receiving OUI  on 20,000 and

30,000 metres, but not on 5,000 metres, this is
merely due to the fact that the distance is too
great, as Mr. Barmes has stated, though it (ie.,
5.000 metres) comea through occasionally as T have
myself haard it.

The with which it ean be received on 20,000
and 30,000 metres i3 undoubtedly owing to the
fact that it 1a A Goldechmidt Alternator Station,
and this t of alternator has arrangements for
tuning in the harmonics, produced by the testh,
and reaction, with the lux of the field, the armature
being driven at a apeed to produce a certain fre-
quency. This isn multiplied by placing tuned
circuita across the brushes multiplying the frequency
gaveral timea over till the required frequency
in arrived at, but, of course, it is only reasonable
to expect that the lower frequencies shall also
radiate waves.

May T congratulate Mr. Barnea on his calibration
mothod, and truat he will not be offended at my
eriticiama.

Youra faithfully,
{Signed) 0. 8. PUCKLE.
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QUESTIONS AND ANSWERS

NOTE —This section of the maparine fa placed at the disposal of all readsrs who wish lo receive advice and
informalion on mallers periaining to both the technical and non technical sides of wireless work. Recders

ahould comply with the following rules.—(1) Questionas

ahould be numbered and writien on one nide of the

Pnpﬂpnly,ﬁnduﬁuﬂdﬂﬂl exceed four in number. (2) Queries ahould be clear and concise. (3) Before sending

in their questions readers are advised fo search

recend numbers lo see whether the same querics have nol been
dealt with before. (4) The Editor cannot undertake to reply to queries by post.

be accompanied by the full name and address of the sender, which is for reference, not for 1 Queries
will be anmvered under the yniivale and fown of the correapondent, or, ¢ o demred, under o ** nom de plume.”’
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will
save time by writing direct to the various firms employing opérators.

PADDINGTON (London) asks (1) Ia it possible
m“ﬁumyu:ﬁwbﬂmﬁdcmdﬂmm
of a 3-valve rmiﬁngmm work a Morse inker, or an
ordinary telegraphic relay. (2} The approximaile
number of milliamelers passing when Hl'l{l;ﬂ' a valve,
Jdament 4 v, plafe BD v,

(1) You should be able to work a telagraphic
relay wound to 10,000 ohma. on strong signals,
but will not get enough current for an inker without
tha use of & relay.

{2) You should get about } milliamp, from strong
signals,

A.F.H. (Bishop's Waltham) askr (1) Would
abotwd 2007 of 168/3/32 braided silicon bronze wire be
suiiable for an aerial (frame), flat pancake type. (2)
How 18 the § of o square solencid calculaled.
{3) What s the dielegiric constant of gelaline, ruch o8
1# used in place of plass for photo negatives. (4)
Would nof siranded wnire, such as = used for poriable
eleciric lampa, be more suitahle for winding coils
than ordinary wire.

(1) Yoa. .

{2) The inductance is, approximately, 1-23
* inductance of the inscribed oylindrical solenoid.

{3) The material of & photo film is celluloid, thinly
coated on the surface with gelatine. The 8.LC.
of eelluloid will probably be from 2-0 to 2-5.

(4) The advantages, if any, would be small, as
the strands are not insulated from each other.

H.B.D. (Yugoslavia).— (1) Coil A=1,100 mhys,

{about ).

(2) Wind to a th of 33" with 22 B.'W.0:,

{3) Coil B, 2,700 mhys. (about), Wind to a
depth of 2}* with 28 BW.G. Condenser C

(variahla), 01 mfds. (maximum eapacity ).

{4) Yea. They are about as good when properly
handled. A Q walve requires moro H.T. and a
VYV walve somewhat lesa than a French walve.

A.T.I. (Wandsworth Common) asks (1) To
what wavelength—in conjunction with the marimum
P.M.G. aerial—will the following coil fune: Cod
A diameter and 12 Jong, wound with 30 S.W.G.
enamelled wire. (2) How many lappings do we
adrise. (3) How many desd.end swilches, (4)
Would this coll be more efficient than a multilayer
coil for the same wavelengih,

(1) G,M) ms.

(2} About 24,

{3} Six should be ample.

{4) Yes, if the multilayer coil were also wound
with No, 30, which, as repestedly pointed out,
i# not good in an serial. We ghould prefer a pile.
wound ecoil of the same number of tuma of, say,
No. 22 on the same former.

R.8. (Ilford) wishes to use D.C. maing for the
high tension of o valve sel, but is in troubls owing to
the fact that Ais maoing are the sorthed neutral and
the negative of a 3-wire system. He aska for advice,

putting & condenser in the earth lead, but this is
inadvisahle, aa & breakdown of this con

or any fault in the serial, would short the power
mains. A far better solution ia the use of a grid
cireuit inductively instead of directly to the
This should work all right, but is open to

asarial.
the objection that the L.T. battery, resistance,

ele., be charged at & high potential to earth,
and will need careful insulation and handling.

D.H.F. (South Kensington) asks (1) What
day or evering schools provudes closses n wnrelcas
engrineering. (2) For a diagram sneluding mearure-
mends, copacities, ele., for obtaming H.T. for tranas-
miling from a transformer qiving an oufpul ol
2,600 wvolts and 50 v. of 2 K.W. and also from a
{" apark coil.

(1) London University. City and Guilds Tech-
nical College.

25mro

el [

(3) See Fig. 1. For use with a coil the crcuit
should be aimilar, but with a battery for the valve
filamment, The battery should be insulated 1o
the pressure given by the coil.

W.W. (Edinburgh) asks why hir set howls
when he adds capacity fo increase fhe wooelemgths
above ils normal value (14,000 ma. ).

Without full detaila we cannot state exactly
why this happens, but it is quite a common pheno.
menon. Try altering the disposition of your
apparatus ; in particular, keep the input leads,
ete., remote from the output.

W.P. (Finsburv).—(1) Yes, but not very well,
a8 your windings are of too fina wire.

880




QUESTIONS AND ANSWERS

(2) Posaibly, but remove the tubular condenser
or it across both coila,

{3) The only alterations we can suggest are the
uss of squivalent windings of coarser wire, say,
24 and 30 B.W.G.

P.P. (York) asks (1) How he caon besi add o
heo-palve amplifier fo a circud  (skelched). (2)
Whal are the limile of wavelengthe with the cvroudd
skeiched, (3) Whal are the quaniiies and sizes of
the windings for an inlervalve transformer. ([4)
Would the H.T. ballery wsed for the reetifying valve
do for the ampliyfying valve as well.

(1) In place of the telephone transformer, as in
the circuit given to W.A.S. (Hounslow) recently.

(2) Probably up to about 5,000 ma.

(3) For an L.F. transformer windings may be
§ and 1§ oz. of No. 44 B.W.G.

i4) same battery may be used, prundud
that it is lu.uad on the earth side of thu reaction
coil and 'm.nd of the intervalve trmufunum

MﬂREIETm'%mr,nu] sends a skeich of a receiver
and asks (1) If a double slide inductance, 1B™ x B™,
wound with No. 30 would be suitable. (2) For
dimensions of condensers, wsing aquare rinc plafes.
(3) Frobable wavelength ronges, s P.M.0,
aerval. (4) If he will get FLPCZ and KAV,

(1) We hnva re?tadl ¥ pointed out that wire
thmu-ur than about 24 is undeairable in an asrial
cireuit. You will get plenty of inductanes on such
a former by using No. 22,

(2) The tuning condenser may be about 16
plates, 12 em. sg, spaced 3 mms. spart in air—
the capacity should be made warnable, ATC.
i ot NeCHBEAryY.

(3) Up to about 5.000 ma.

(4) You should, if your set is reasonably well
made,

AL. (Stoke—on-Trent) asks 12 guesiions under
three headings, relafive to mubual mdi.rtﬂnu‘!’muini
and calculations and the wavelengths of aerials,

We regret that we must keep to our rule.
Broadly speaking we may say however, of—

{1} Thers ia no formula of such & kind for mutual
inductance that we know of. The self-.inductance
is 8 property of the coil itsalf, and does not alter
with its position,

2} The mutusl inductance has & secondary
t on the tuning of an oacillation transformer,
both circuits being detuned.

{3) If the serial itaelf is oscillating, its swings
will affect ita tuning and change the heat note.
If a ' non-radiating "' ecircuit is being employed,
thil‘E{l'ﬂet will not be obtained. Both casea are

1088,

R.N.V.R. (Catford) asks (1) Ir a coupler of
dimensions 107 x 6:5” diameter (primary) and
B % 475" diameter (secondary) loose !
(2) Why are condensers of parafiin waz paper
tinfoil unsatisfoctory for receiving purposes.  (3) Ta
plass a good dielectric for comdensers. (4) Should
the loose coupler be wound ar in a diagram given.

(1) Yea, an far as we can judgs, but you do not
atate the number of turna or wavelength.

(2) Waxed paper condensers have indifferent
insulation, and are therofore disadvantageous,
Other condensers of a similar kind, +.e., mica
condensera, have the objection that they are not

continuoualy wvariable, and are not handy for

tuning
{3) Yeoa, ﬂ fixed condensers—not otherwise.
(4) The sense of the is of no importance.
G.P. (Crouch End) asks (1} For suitable dimen.

{-!J The length of wire suilable for a poleniio-
meler for
(1) Bay 8" x 3", wound with No. 30.
[E}BMFig.-i 887, of the issue for Decem-
ber 25th, omitting A.T.C, and grid condenser,
il desired. The tuned circuit condenser may be
‘0004 mfde., the A.T.C -005 mfds., the grid con-

(3) 3500 ma. -

ACNE (London) sends a askeich of his sel, and
asks (1) Is thiz a circuid for both C.W. and
apark receplion. (2) flrhuﬂruﬂ-lnihﬂlﬁr
working n.H

{1 nite & good circuit, The tuned cireuit
r might with advantage be larger, say
D005 mifda. 8 AT.C should be much larger,
say 005 mida
(2) Yoa.
{3) The exact best mize of the reaction coils
nds on many more or leas unknown factors.
If you make R as long aa § you should be guite
safe as rogards having big enough coils. Arrange
so that the coupling can be guite loose when
deairod.
D.H.S. (Lytham) asks (1) For a diagram of
the best circuit for telephony, using (a) double alide
inductance ; (b) valve; (e) high and low lension

batieries ; (d) grid leak and condenser ; (a) blocking
condenser ; ([} lelephones. (2) Any :mprmmnh
to the set. (3) Are there any stafiona which sen
oui fele regularly. (4) To what

will an induclance coil 217 long = 6 diameter

wound with No. 28 enamelled copper wire (P.M.0.
aerial ).

{1) Connect ad in Fig. 3, page 628, of the
November 27th issue, using your two. slide cail
in place of the tuned aerial cireuit shown,

{2) The circuit exactly as shown would be some
what better.

{3) Various stations such as Hounslow, Croydon,
and Cricklewood, transmit regularly. There is
also the Dutch station POGC.

{4) About 6,000 ms.

VANELLUS (Newcastle—on-Tyne) askas il] Ir
o cerfain circuil will be O. K. (2) In wﬁﬂ bm:
of ™ The Wireleas 'I-FDrM" was o complete
valve set described giving full details of mminm!mn
(3) Ir the aet ducﬂhut by Mr. Kitchen in November
27th 1asue, worth making, and was there no A.T.1. for
the sef,

i1) Quita 0.K, As you may not uss mors than
100 feot of wire, make up the length with rope.
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The angle will not matter if not much more acute
than in the aketch.

(2) See page 85 of the imsue for April 17th

(3) This set is of quite good type. No additional
A.T.L is required.

P.5. (Lowestolt) asks vorious guasiions re the
contriction of a spark coidl Iransmiller with a range
of 50 mules,

We think that it is so extremely unlikely that
you will obtain a permit for & set of this kind that
it is hardly worth while to answer your guestions
in any detail. For such & on & P.M.G, sarial
yvou would nesd & set similar to the Marconi 10"
eoil emergoncy set—taking ps 15 watts—
a8 against the 10 watta usually allowed with
sharply tuned C.W. sets.  You would not be allowed
B of 150 to 2,000 ma for transmission

F.W.F. (llford) asks [Ig For a mimple way of
connecting up a valve sef, (2) For a 2-valve receiver.
(3) The plaie voliage fﬂfmr:djﬂ-r an R valve. (4) If
two selr of H.T. and L.T. batleries are required for
o 2-valve receiver.

(1) Bea ﬁlﬂ, December 11th issue.

(2) Bee E page 755, of the Jan. 22nd issue,

(3) Ah-uut- "M vnlta.

(4) No. Bes reply (2) and many other cirouita
in these columna,

A.K.H. (Birmingham).—(l) and (2) Your
wavelength range will depend entirely on the sizes
of vour ooils, of which you say nothing except that
they aro “*alab " indoctancea aa advertised in the

azine. Thisa ia not enough information for
us to identify them.

(3) Fig. 2, 662, December 11th issue, with
the addition of a grid condenser and leak, if desired,
ghould be guite suitable,

H.8. (Cricklewood) sends a diagram of his asel
and asks (1) If the crystal cireuil skeiched is correct,
(2) What dimensions and size of wire should the
aerial tuning inductance have sn order o fune from
100 to 1,000 ms.  (3) Could signals from the Criciie.
wood Aerodrome Station be received on an indoor

loop aerial withou! allering the ap paralus, [(Nole,—
The Stalion s only 30 yards ausey. )

(1) Yes, quite,

{2) 8" x4 wound with No. 22 should be
sufficient.

(3) We should think so.

L.P. (Stoke-on-Trent).—The coil sketched i3 of
useful type. You do not, however, state the size,
For a suitable circuit ses Fig. 3, page G20, of the
iraue for November 27th

For licence apply to the Seccretary, G.P.O.
London.

AMATEUR (Newbridge) has a former 67 = 30"
which he proposes fo wind for an A.T.1., uxing
tappings fo o mwliiple sfud swich, He asks (1)
If this will be suitable, (2) What wnire to wse. (3)
How to arrange the toppings,

Anawera to (1) and (2) depend largely on the
type of set used, mbout which you say nothing.
If the set is of simple crystal type try winding
with No. 22—say about 5 |lbe. weight. This should
give you up to about 5,000 ms.

{3) Use as many studs as possible, and arrange
roughly mo that total turns in ecircuit in the same
for cach stud,

THE WIRELESS WORLD

NOVICE {Abertridwr).—Your receiver appoars
O.K. and the coils of suitable dimensiona. The
only doubtful point a to be 'Lhn pondanser
in parallel with ﬂla.ﬁ...'ll][ This will give very
resulta unless very small—say -0002 mids. our
earth to a lead pipe ia poor. The aerial
could, with advantage, be hi . but should m
some results. The crystal may possibly be a
one. A condenser 05 mids. parallel with the
jigga-r secondary would improve resulta.

jﬂmke Newington).—Connect up as in
and well-known 2.stage L.F. amplifier,
nmi try & emall condenser between the grid of the
firat valve and the plate of the second. Reaction
is not desirable on such & set, and you will probably
find it have no effect or elss start & howl, A
potentiometer is not necessary with such a set,
if reasonably suitable H.T. voltages are used.

RELAY (Boscombe) aske (1) Whether anm
induction hum in the tele SJrom an A.C.
supply w likely o snderfere with L. F, amplification
(2) Which we prefer for long wave receplion : (&)
2 H.F. amplifications, followed by crysial reciifica-
tion, or (b) 1 H.F., then crysial rectificalion :
Jinally, L. F, mph',ﬁuﬂlian, reaciion being wused in
each case, (3) For a circuit for double amplification
with one valve. (4) Where he can gat particulars
of the Orling jet relay.

(1) Yes, probably serioualy.

{2) (a) Bhould give better results in difficult
conditions, either of interference or weakness of
gsignals ; (b) Would, however, be sagior to construct
and handle. If you are troubled with induction
use (a). See Fig. 4, page 663.

e -=ee e —

-
5ol

Fig. 2.

{3) Ben Fig. 1.
{4) Bes Eccles Handbook, 1918 edition, page 328,

HM.T. (MNewcastle — on — Tyne). —(1) Your
sudden failure to get results previously obtained
cun enly be due to a breakdown in yo ﬂchlrnm.
or possibly to damp. We can only adviss you
to continue to teat different parta of your gear.
Are you sure of your valve and your H.T. battery !
The former may have grid and filament in contact
Your set seems quite sound
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Language
Teaching

It is omly reasonable fo assumee that the cnparallebed socoess
that has been accorded to Huogo's method of teaching foreign
lanuages during a pericd of ity years is dwe to the soundoess
ol Hueo's methods. They have come throueh the acid 1esi with
havricnrs, Hali a milllon lingusis owe their knowledgs of
languages to Hugo's System.

HUGO'S

1921 Self-Tuition Courses

are constantly belng “overhaulesd™ 1o bring them right up-to-date.
They contain nothing that B nol absolutel v necessary, They
are prepared from the point of view of the student and ape
oo uenlly lrll.'lrr'mrhf plEreaiing.,

wst & few minutes daily devoled ta Huge will enable anyone to
orms and speak complete septences right  away., Frl}r!'l the
first lessom, raphd progress s omade and the mysteries ol

FRENCH, SPANISH, ITALIAN,
Russian or German

agré unfolded in  logical order, explained ‘in a8 smple s
interesting manner, and thygs  infallibly  impresed on  the
student”s mimd.

There i mo guess-work or chance in Hugo's system, Your
knowledge of English is pied to make the leaming al &
language casy and rertain—remscmbser the uss of English |s
a belp, not a hindrance.

Ta try to leam a foreign lmm? without the aid of English
i= wery similar to trying to read in the dark when the elecine
switch st vour shde only meeds toming on (o give you the
necessary dlhamination.

Rapad propress amd perfect fuency ard cordain of Hugo's Lhack you,
The modrrate charze of 4/ per month (or g2f- if paid in advane®}
mnclades in addition to  postal  teition, & wmefal reference
library ol Hage's Books to the value of 18/- and six persomal
lessgns  specially  suited (o the stwdent’s particular nDesds.

Beyond the enmolment fee there js mo furiber cxpense whaleper,

Fill in this conpon to-day, and we will send you full partéoulars
aml a Specimen Lesson.

¢ To HUGOD'S LANGUAGE IN whas |
103, NEWGAIE ST.. LOUNDON, E.C.1 i
64-6°. OXFURD STREET W.1
or M5, EARL'S COURT ROAD, 5.W.5
Please semd me full parbicwlars of yowr FRENCH,
SPANISH , ITALIAN, RUSSIAN, GERMAN, Cowrtr

¥ Plrasy rfrdby awd fhaay wad waaried. |
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€
“ACID TEST” of

EXCEPTIONAL

OPPORTUNITY

I S e ow —_:“_;*h_;mﬂ i,
iy

BIZE—84" = 4" = 8]~

Qeantity. FPricr—each. TOTAL Price.
i D= ... B -
=2 3G == 68 -
3 33 - 20 -

Carrfage Pald, Cash with Order.

SURPLUS GOVERNMENT ACCUMULATORS

I Volts. CAPACITY-I2 ampers hoors
conlinuous. 24 ampere howrs ignition.

DESCRIFTION =Strong polished teak case, with leather
itrap handle, cutside terminals; conlaining 5 separais
sccumulalors, each consisting of § plaies with Bon-
coffosive terminals, in celliloid cases @ sealed lids and vent
plugd, conmected togeiher in scries. Gives 10 wvolis.

Absolutely new and in glrrhﬂ' condition. Size of
each Apcumalator—354" =< 3" % 1§* Total Weight 12 lha,

BROWN'S HEAD TELEPHONES

with leads ; 5000 ohma, Guaraniesd in periect condition
PRICE, each £2:15:0 Carriage paid.

In writing please mention * Wireless World.™

WATES BROS., 132, Charing Cross Road,

W.C.e

LivErRpOoOL VICTORIA
FRIENDLY SOCIETY.

Chiet Ofice — 5T, Anpazw STeexT, Lowmon, EC. 4

Clalms Pald - - £15,500,000
Invested Funds - £8,400,000
Annual lncomea - £3,000,000

LIFE AND ENDOWMENT ASSLIR-
ANCES AT POPULAR RATES
Liverpoal Victoria Approved . — Ohar
mumersus Branch Ofices and Apgenii chroughoul the

Kingdom transsct Mational Heahl [nsufescs.

ARTHUR HENRI, Secrefary.

Please mention the Wireleas World

UNIVERSITY OF MICHIGAN



COSSOR WIRELESS VALVES

TRANSMITTING AND RECEIVING.

IMMEDIATE DELIVERY FROM STOCK.

Our manufacturing facilities plnm—
us in a unique position for
dealing with large quantities.

DETAILED LIST (W) Sent on Application.

A.C.COSSOR L™

AMPLIFIERS, PHONE, LONDON.

Talagramsa :

ABERDEEN WORKS, ABERDEEN LANE,
HIGHBURY GROVE, LONDON, N.5.

Telephone: NORTH 1BEA & 1388

To MARCONI OPERATORS
If you want to make the best

I!H:l. when Tﬂl‘l!‘lﬂl messages,
u.i-l'.' VENUS PENCILS.
“WENUS"™ -]wty: makes a
clean and -cut |n|:rm.:mn
It wears a Innl time, and gives
faithful service. *VENUS™
has made its mark for every

pencil purpose.

Thers is & soft or hard lead
among the 17 that will ax-

¥ sull Four parooss.
Having chosen the Venus
Pencil rou like best, alwarys
nsk far the same gradation
as marked thereon.

Made in 17 Blacklead Gradations,
G w ) — Abo Copying.

" “VENUS" 788 tower cla

SECURE yor

SKINDERVIKEN BUTTON

Scientists and experimeniers recognise
the Skinderviken |ramsmitter Button ﬂ'll:l:
as the peer of ;d.pl:-l:-dnj and sensi- - ot

bility, consuming a minimum carrent, 1§ ampere cach
button is the maximum carrying capacity, but several
can be placed in maliple when higher amperage is
desired. Thousands already in usefor : Loud Talking
Devices, Detectiphones, Transmission of Musc,
Burglar Alarms, Wireleas Telephone Tramsmitters,
Howler Sets Wireless Amplifiers, etc.

5 /- Post paid to any part of the world 5 /=
MIDGET IN SIZE — GIANT IN OUTPUT

l.l.l-ll'-hﬂ Fl.-uﬂ Fros
Please address Inoentor, Palenlee and

ME elo Sele Manufacturer—
BERTRAM DAY S:;:.U., A,
110/111, Strand
LONDOM - W.LC.2 mnu AR

Road, mm.l:"e:
1921,

MARCH 19,
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(2) The suggested t is quite sound.
Uss No. 24 B.W.G. for Al ?!.I. coils, 30 8.W.G, for

the reaotion coil, and either, buot pmfara.hl].r 26
3.W.G., for the closed circuit coils, It ia v
diffioult to say the range of wavelength wh.lerﬁ
could be obtained with such a design; broadl
speaking, it ia beet to be content with a
range with sach set of coils and to build more
than on® set. The rest depends on the wavalength
you wish to work on.

E.D.M. (Sheffield).—Your diagram seems un.
neceesarily complicated. We give dimensiona of
all necessary parts, and advise you to omit the
remainder,. A=20ft., E=60°, G=2fH., H=21t.
Bins, J=0ina., K=1ft. Gins,, L=llﬂ, The pegs
should preferably be of iron.

FULLERPHONE (London) asks (1) If short.
circuiting a dead end of induclance in a coil inslead
of culting o oul of the circuil would be effective.
(2) For a good circuit for receiving spark and C. W
in conjunclion with a Jwalee H.F, amplifier,
(3) and (4) For eertain further particulars regarding
the above,

(1) No: it would be better to leave it open as
it would increass the eflective resistance of the
circuit if shorted, owing to currenta induced in it.

(2) You could use an ordinary 2-circuit receiver
with a reactance coil inurmd. in the plate circuit
of your first valve of the amplifier. Typical
circuita of this kind have frequently beon given in
The Wireless World,

{3) We suggest a ascondary 107 % 4" dimmoter.
This would require & {1 mid. condenser to tune
to the same wavelength (7,000 ma.) as the asoerial
cireuit,

(4) If you employ a series condenser (01 mids.)
in the serial circuit and & shunt condenser of the
above value across your closed circuit, very few
tappings will be necessary., We would advise 9
on the A.T.L, and 5 on the secondary.

The condenser you specify is of very low valus
(M mifda.), and unsuitable for a long wave
recoiver. Wo think that your figure (§”) for the
distance between the plates is . This should
be the distance betweon the faces of the adjoining
platos for ealeulation purposes,

NEMO (Selby).— {1} Hard.

(2) Not necessary.

(1) Yes.

(4) 1t depends on the circuit. 24 volts is suffi-
cient both for (a) and (b) under average conditinos.

THYRYA (Worcester Park).—(1) A.T.L-—
3,000 mhys. Condenser—= -3 mfds. maximum.
You should also have a -0l mfds. condenser in

-seris with the serial to reach low wavelengths.
(N.B.—The tiometar is wrongly connected :
it should be in series with the crystal.)

{(2) ATIL=9000 mhys. Jigger secondary—
1,000 mhys. Closed circuit condenser -3 mifda.

{3) The H.T. battery in seriea with the plate
of the valve.

(4) It d ds on the H.T. and the L.T. volta
available. ;mctlmﬂy any valua is nulta.h
Heo the advertisement pages of Tﬁae&

MUG (North Finchley).—(1) Yesa.

(2) Connect the grid to the disconnected end
of the AT.I., or better to an additional slider.

No further i.tnpruvnu:nuul:u suggeat themsalves with
& single circuit receiver. |

(3) Bee answer to query (4)_of THYRYA
(Worcester Park).

(4) In general H.F. amplifiers have tranaformers
without iron cores—L.F., with. Exceptional cases
are, however, met with and can then only be tested.
¥ our suggeation as to action is more or less correct ;
the large sell capacity of L.F, coils aleo washes
out H.F. currenta. -

H.W.F. (Acton) sends a sheich of a 2-circudd
recetver and asks (1) Ts & correci. (2) What gauge
wire and how much for primary and
(3) What would be the dimensions of a loading coud,
and whal gauge of wire. (4) The capacity of @ suilabls
fized condenaser,

(1) Quite correct, excopt that the tuned circuit
condenser should be variable.

Becondary

(2} Primary No. 22, about § Ib.;
No. 28, about § lb.
(3) About 8 = 6" of No. 22 would be suitable.
{4) The variable condenser should be 0005 mids.
Bt MAXIMUT.

J. W. (Leith) (1) gustes a formula of Prof. Howe
relative lo the eleciric field strength due to an aerial
in which il is slated to be inversely proportional
to the distance from the aerial, He asks why i i
riof inversely propertional o the square of the dislance
Jrom the aerial. (2) Asks, assuming thal the direction
of warve incidence on a horizonlal frame aerial (o be
horizontal, what EM.F, will be induced in il
{3} Asks for the trigomomelricnl e pression for great
circle distance belween hwo slalions having given
their latitude and longitude,

{1} ¥You are neglecting the directional properties
of & vertical wire. No energy is radisted by such
an aorial in & vertical diroction ; hence the invorse
sguare law doos not hold good.

(2) On your assumption, no signals will be picked
up. Your contention (a) is correct ; (b) is wrong,
because it only applies for the component of the
electric field whose direction is parallel to the

ane of the loop— in this case zero. The article
in The Wircleas World (pp. 187 and 188 of the
iasup for June 12th) evidontly takes into considera-
tion the distortion in the direction of incidence
of waves, an effect which 18 by no means negligible.

{3) If latitudes are oy, @3 the difference in
longitude=H, the great circle distance —=d.

Then cos d=gin a, §in ay+cos a, cos o, con M.

To obtain great circle distance in nautical miles
multiply d by 80.

H.W. (Osmanlie).—(1) Honaycomb and basket
coils, if properly constructed, are nearly as afficiant
for all purposss as ordinary types

{2) The second valve in such a circuit would
be the rectifier. It nead not necessarily have a
grid leak and condenser ; a Q wvalve with 25 to
30 volts H.T., and the grid connected to the nega.-
tive of the filament rectifies without.

{3) Your intervalve transformer looks a trifla
dubious, but you give no constructional detaila
Why not use resistance-capacity coupling.

{4) Bee (3) above. It requires a very spoecial
construction of transformer to bo efficiont over
such & large range of wavelength.
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J.R. (Leominster).—(1) Capacity of glass
condenser, B sheots of glass, 2} = 2 x 16"
thick will probably be about — 0008 mids., but
may differ considerably on either side of this value,
depending on the 5.1.C. of the glasa.

{2} Thea circuit should tune to at leaat 7,004 ms,
an either arrangement, but if theory disagrees
with experimental fact, it is of coursas the fact
that must stand. Probably some of your dimen-
mons ar inaccurate.

{3) “‘We do not think there are other apark sta-
tions sonding English Press as well aa Poldhu,

{4) Your set appears to be giving good results.
We cannot suggest any likely improvements.
If you wish to do so there is no objection to your
trying & tikker.

J.W. (Glasgow) asks about a dozen questions
wnder four headings. The following are replies to a
seleciion (—

(1) For a 0015 mids. condenser see the jssue
for August 2lat.

{2) The wire of your telephones is No. 24. We
cannot give the exact resistance, but it will bo fairly
high, and the telsphones will probably work best
without & tranaformer,

(3) A dovolt 10-amp hour battery will not be
very suitable for the amplifier panel described
in the November issuea  Six volt, and not less than
20 amp. hour would be desirable,

(4} Sizesof samples are ; (11 No, 38 ; (2) No. 26;
(3) No. 32; (4) No. 20; (5) No. 28; (8) No. 258 ;
{7) No. 30; (8) No. 28.

G.8. (Leeds) asks (1) to whom to apply for an
ertenaion of a pre.war license, (2) Ia the aketch he
encloses of an aerial suitable for receiving (1) For
a diagram of a single valve sel employning o loose-
coupled induclance.

(1) Tha Secretary, G.P.0., London.

(2) Yes

(3) See Fig. 3, page 620 of the isue of November
27th, and others in recent issues,

C.E.G.B. (Kensington) asks for help
regard o o sel which will nod work.

We cannot seo any roason why you should not
get results. All your circuits should be O.K. if
the proportions of the parts are suitable, as they
appear to be, as far as we can judge, although
tll':a sketches do not gquite agree with your list of
parts. We can only that your valve may
not be junctioning—poeaibly by the displacement
of an a'ﬁelnﬂtrudﬂ. i I g

J.J.F. (Portsmouth).—(1) Hardly thick enough
for mechanical strength, otherwise 0.K.

(2) Not more than 80 ochme., we think.

{3) Yea

{4) The set ia quite wrongly connectad ; sea
many diagrams in The Wi World. Your
inductance would tune a P.M.GG. serial to about
B, rma.

AMATEUR (Normanton).—(1) We cannot
state the wavelen aa your figures are not con-
miatent. The num of turne and size nf formers
lead to lengths of wire widely different from your
stated values. A loose coupler on formera 17 in
dismeter would be very inefficient : 0-00008 mida.
ia too small for & tuned ecireuit condenser, and

with
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0-000018 mfds. is too small for a telephone blocking
condenser.

(2) A erystal circuit can be adapted for C.W, by
the use of a tikker, but this is not in general con-
venient. The uaual method is by means of & valve.

(3) The place shown for the A.T.C. is correct.

W.S.M. (Penzance) asks for the currents in
line and each arm for three arrangements of batlerics
of sie cells of one volt each, the internal resistance

one ohm eack, and the line resistance 20 ohma.  (Sec
Fig. 3.)
(1) Current through 20 ohma =//23 amps.
Current through each battery =323 amps.
(2) Corrent through 20 chma =1l

Current through each battery =1 amp.
(3) Current through 20 ochma =111 amp.
Current  through each of
batteriea (1) and (2) = 2333 amp.
Curr-nt through battery (3) - 4%/33 amp.
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Fig. 3.

C.B.T.M. (Birmingham) wshes lo add ancther
valoe (o his receiver and asks (1) Whal w2 the moni
suibable circuil. (2) What addibional instruments
are required.  (3) Crileediam of the evreudd aketched,

(1) We should advise L.F. amplification, the
connections of the second valve being esssntially
as in Fig. 2, page 7565 of the isue for Jan

(2) An intervalve transformer and a talephone
transformer. The latter, though desirable, 18 not
absolutely essential.
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QUESTIONS AND ANSWERS

{3) The circuit is guite satisfactory if the A.T.C,
in small, exeepf{ that s blocking condenser is
alegirable acroas the primary of the telephono
tranaformer.

ElWi“’l [E-'Il‘tllthllm Hul}q- == I:I:l H'I"l" Fig.. ll,
page 758 of the issue for January 22nd,

(2} You do not give encugh data for us to state
the wavelength, A glass test-tube condenser will

bably have too little capacity to be useful,

ou will get bad results with LR, telephones and
carborundum unleas 3o use a telephons frans-
former,

(3) We cannot aay, for rensons ns above,

(4) The ** Wireless Year Book' (1921 Edition,
just published) gives the most complete list.

AMATEUR (Tamworth). (1) Your diagram
ig not very helpful, e.q., you show a box marked
resistance coil, showing four terminals but no
windings. You give size of one winding. This
apparatus will, however, not work as shown unless
it possesses two distinet windings. No. 36 wire
18 too fine for tho aerisl circuit. Yoo show tho
H.T. on the plate of the frst valve. We have
not waed thn L.F. amplifier referred to but should
imagine that the input should be to the terminals
L and L 2. Wo cannot give the wavelength range
as you give no particulars of the aerisl or the A.T.C.

J.C. [Burley-in Wharfedale) sends a akelch
of @ sel and asks (1) If i iz suitable for the rece plion
of C.W. and sapark, and whal would be the probable
wavelength range.  (2) Is il possible fo use instend
of an A.T.J. with tappings and swiich, a rariometer
of equal inductance, and would finer tuning be
possible. (3) Could two similar pancakes act s a
variomeler i comnected in series and the degrec of
coupling raried by allering the angle between them.
{4) What (s the most suitable valee for this circuil.

(1) The ast ia 0.K., except that B should not be
more than 0001 midn, and D is unnecessary,
As amended the wavelength range will be ahout

4.000 me.
(2) Yes, and yes.
(3) Yea. The maximuwn inductance, of two

pincakes closs together will be about three and a
helf times the inductance of each. :
(4) V.24 or any other valve of a similar type.

BEGINNER (Newton-le-Willows) asks (1)
For criticiama of o crystal nn:uu {2) For induc-
tances of coils (a) primary 107 < 53} of No. 22, (b)
Recondary, 87 <4} of Nao. 12‘ 13; Far capacily
of condenser congisting of 17 plates, 2" radius,
elielectric, of air. (4) If 8,000 ohm tele can
be wsed with a tranaformer, or if he should get L. R.
tele phonea for a valve set.

(1) Quite satisfactory. The secondary is rather

than necossary ; it might have heen wound
No. 28, Miea 1-32" thick is very unusual in
a condenser ; the usual value s about |.3007
for receiver purposes.

(2) {a) 7,000 mhys.

(3) -0003 mids.

(4) Not efficiently. For a wvalve set H.R.
telephones may often be usad without a trans.
former ; or telaphones of about 120 ohims. may be
wusad with & transformer.

() 22.000 mhys,

J.K.H: (Rotherwood) sends further remarks
on his gquestion answered on p. 73 He does nol
think that the disturbance 2 dus o mechanical
causcs, and asks for a furiher I:l_pl.l'l-l-ﬂ"l'l

We are afraid we cannot give you muoch moars
help without a personal sxamination of the case.
Magneto discharges are & posaible explanation,
but appear very unlikaly at a distanes of 600 yarde.
Action from & lorry at this dui.u.nm, gither by
induction or by mechanical vibration, ia so strange

as to verge on the inconceivable.

E.B.M. (Clapham) asks (1) L'sing a frames aerial,
will he get good reception if he uses o erystal as
detecior and valve nmp::{mﬂmm or would W be
betier to use two valves crystal rectification. (2)
For capacities and inductances, also connecltions of the
sel.  (3) What modifications would be necessary fo
recejve spark messages. (4) fs a license necessary
to use @ loop aerial, as well as the ordinary permit
Jor a receiving sel,

(1} Usa two wvalves for H.F.
followed by erystal rectification.

{2) See Fig. 1, page 730 of the January Bth issue,
substituting a tuned circuit with usual talephone
and crystal arrangemonts for the telephone trana.
former and telephones shown. The aerial circuit
coil might be B x 8" of No. 22.

{3) Nons, axcept to reduce the setting of the
reaction condensar [ -00001 m.f:h.}

(4) No additional licensa is
approval of the arrangement must de

G.M. (Windlesham) asks (1) For criticiam of a
set asketched. (2) Can basket coils be wsed with
crystals with good resulis. (3) o an aerial of the
following dimengions any good : 20° Aigh, 70" long,
Iead \in 2.

(1) The circuit is all right, axcept that vou will
find it desirable to connect more than one point
of your jigger primary on to the serial clrouit,
For aetial connections see Fig. 1, page 755 of the
January 22nd issus,

(2) Yea, do not use too fine wmu, aay No. 24
for the A.T.I. and No. 28 for secondary.

{3) Yea, fairly good; increase the height, if
possible,

RADIO (Whitley Bay).—(l) The circuita A
and B should prove satisfactory for both. Cireuit
! is incorrect, as the plate and grid circuits are
not completed to the t. Circuitsa A and B
ghould have a blocking condenser acrosa tha tele-
phones and H.T.—this is only shown in C.

(2) Circuit A is the best, as a potentiometer
adjustment is always desirable in a gingle valve
sot. You nshould ocertainly use an sdditienal
A.T.I. in seriea with your asrial, aa with the presemt

ment you cannot weaken the
without taking the inductance eut of the asrial
pircuait.

{3) With the limitations you specily, cirouit A
is the bost we can think of.

{4) About 4,500 ms.

PUZZLED (Swindon).—({1} The roason that
your set will not oscillate on very long wavelengths

amplification,

but
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in wet weather is £mhnbl_'.r dus to considsrabla
variations in the grid leak resistance at such times,
and possibly also to leaks on your coils to some
extont. We are alraid that your description of the
dry weather irregularities is not clear enough
for us to explain the trouble,

{2) and (3) A eryatal used with the valve would

v results if rly connected, but your way

ntroducing it usoloeas. You will have to use
an arrangoment as in the April 17th issues, or one
of the similar ones sketched from time to time in
thess columns.

(4) Your condensers are about -00004 and D005
mifds,

W.H.K. (Fulham) asks for a diagram of a good
mlﬂ:rmrmruﬂnpprmmkl-mﬂﬂmlm

F:g page 697 in the issus of December
!Et-hl[}*i'ura.di.l.grlm,.ﬁ.l L and C
valuea the A.T.C. should be about -01 mfds.,, and
the closed circuit condensar about 0003 mfds.
for nearly all wavelengihs. The inductance values
depend on the wavelengtha %w require. For
2,000 ma. try 6,000 mhys. A. 3,500 mhys
closed cirouit.

J.L.LM. (Purley) asks (1) For dimensions of
condenaera for capacilies (a) -00004 and (b) -00088
mfds., dielectric (o be maoa 001" thick and plates
not bigger than 17 <27, . (2) If P.M. 0. allows the
wse of [rame aerals in addition to he ordinagry
iy pe.
(1) (a) For thia use two metal platea only,
overlapping 1 square em. and use 10 thicknessea of
mics.

(&) Use two metal plates only, overlapping
portions 3 ems. %2 cma., with two thicknesses of
dielectric.

{2) Yes, but sanction must in sach case be
obtained before using.

W.G.B. (Chester).—(1) It is useless to put a
crystal in series with the grid of a valve. The
correct prin.dph on which to employ & crystal and
valve in conjunction is shown in the constructional
article in the muu.n of April 17th Iast. We note
that yon can ge llufmrn FL, but we expect
you would get t'nr tter resulta with the orystal
and the ~lHH]3 mid. condensar omitted.

(2) Yea, this is quite the right way to increase
your range. In any case an additional AT.L
in seriea with the serial will enable you to weaken
your coupling and increase your selectivity on
shorter wavelengtha.

(3) We think you may quite well hear the
“glicks ™ from a C.W. station with & crystal
recoiver st & short distance, and possibly also the
hum of the generator. This does not affect the
g-un.-uml principle, Unlesa you can alter the note

ngn.u.]u by manipulating your apparatus you are
doing nothing remarkable.

(4) The capacity of the serial is increased b
spreading twin wires further apart, Three feet
fairly satisfactory, but six would be much better.

H.B.D. (Finchley) has a simple one.valve sel
which gmives good rerults, bud the relephones—H.R.
in series wih the H.T. battery, both shunied by a

THE WIRELESS WORLD

eondenser—have re brolen down. He asks
(1) For the reason. (2) If it maliers on
which nide of the H.T. ballery they are connecled.

{llai Your receiver is of qi_.um normal 1-33:». and
should not give trouble. The breaking down ia
probably due to & short circuit putting the whols
voltages of the battery on to the telephones. It
may bs (1) in the condenser, which is not very
likely, if it is of glass; (2) in the valve holder,
which is most probable ; or (3) in the loads.

(2) As regards breaking down, no ; but for safoty
from shocks and to keep down stray capacity
effocta, put it on the negative side.

HB Acton) osks (1) For informalion as fo
who & ndon handles the Ommgraph. (2) If we
kmuqfﬂnynl#ﬂrmfulmuhmmldmfnr
teaching receplion. (3) If the Marconi Telephony
concerts from Chelmaford are to be resumed.

(1) We do not think fhe makers (The Ommni-
El Mig. Co., 26B, Cortlandt Strest, New Turkng_
ve agenta in this country, but try Camages,
High Holborn. You will find a out of the apparatus
in the most recent issuss of the  Journal of the
American Institute of Radio Engineers,” which ia

fairly acceasible in this country.

{ﬂj We do not know of any, except the gramo-
Bﬂ;m records, of which You sy You poOSstes BOIme.

¥ not make other records yourself if you have
a receiver and a gramophone.,

(3} We have no official information, but do not
think myt.hmg has been arranged &t present.
There is little prospect of a resumption to any

extent for some time.

J.E.S. {G'I.I.l,'ldﬂ:lrd} asks {l_] For a nrl:ul.t for
o wvalves, the [firsl ar a reristance am and
the second as a {2)Why a two-valve circust
(sketched) will only work on one selling of each
adfustmend,

(1) See Fig. 1, page 730, of the issue for January
Bth, substituting any ordinary receiver eircuit for
the closed frame serial circuit as desired.

{2) This is difficult to say. Your circuit, !-hnu%!
of rather freak type, should work. Your A.T.C.
s much too small. Uss not less than -3 mids.
Your inductances, if given in microhenries, are also
too small. The maximum wavelength will ba only
8 few hundred motrea, and the set will not be
efficient even at this with such small coils.

A CORRECTION.— Resistance Coupled
Thermilonlc Amplifiers.—In our issue for March
Gth on page 840, line 18, col 2, ry should reed ry

SHARE MARKET REPORT.

The Wireless Group has been gquite active
during the last fortnight and the prices are
improving.

Prices as we go to press, March 11th, are :—

Marconi Ordinary .. £1 -18-9
r Preference £1-17-8
o Inter. Marine .. .. £1- 5-8.
P Canadian. . . 6-3

Radio Corporation of America B.&
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THE RADIO REVIEW

“THE EFFECT OF IMPURITIES ON
MEASTRED IN

"mm SIONALS.

By A. 5. Rlatterman [Signal

POTENTIALE THERMIONIC VALVES."
Oy L. 5. Palmer, M.5¢.

In our last isswe was published o short ardels by B, 5.
fumaling and ], W. Hyde dealing with the subject of gas
onisation in three-slectrode valves. Many more resolts
ol a similsr nature are gi im thin article, which inelades
& number of curves seibing oul the experimental resunlts,
“THE FARIS %
An illnstrated description of the d extra high-power
wireless station for the Pars dis t. Thia sta & to
comprise two tramumditing stations for mediam and long-
distancs work fively amnd & Bumber of receiving
centres.  Defails the propmed armangement are pet oot
in this article with some particulams of the apparaius that
is t-.-ﬂh-r instalied. The Im_jm-L'mu:h 'I-'rhIE mﬁ:wm
TELEN ml is to form a Ptll.ﬂ:ll] SCOE TN BT
dlﬂhrdthm_hmwil[mmhﬂlﬂrdlt the
end of this article.
“ A NOTE ON THE THEORY OF THE THERMTONIC TUBE."
By I. A. Flrnﬂ.l:&::..h. DiSe, F.H5.
In the original equa r'lprﬂl.ln.g'l'h:ﬂ.nwﬂl therminnic
rummt through a waeuam tube. as given by 1 Langmuir,
a mdsprint appeared which has been copled in a number of
publications. This :.l:1.1l.'k. by ['l'l' I".I-E:lun; gives an alterma-
tive method of proving this emission equation. At the end
of the artcle an editorial note by Profesasg -Hows glves

also the full prood of k'S tion.
-~ oF OF RADIOTELE-
AERIALR." By . Vallaur.

A eontinuation of the articls commenced 0 the Febriary
e,

nqirl L%, Armv)

b ool lq.tnn' currenis set up in the circuits of a receiving

station do not Bave the same wave form as these in the

transmitting aerial. This difference inirodisces a distortion

wffect in the characteristics of the received signals and the
of thds distortion s discussed for different mlh'd'll

of modulating the output of the transmiiting werial,

FHYSICAL BOCIETY § EXHIBITION.
A continuation of the description of the exhibdts of radis
intereat. The Davis Pletis Sklide Rule for the caloulation
of comples mathematieal quantitbs s briefly descrilseed
and illustrated.

OTES.
Notes of commerelal, poientific and personal intermst, inchiding

information with regard to pectnt changes in messags rates
:|.|:|.|:|. coastal taxes for wlnleﬂ traffic in various countries,
1: of " radiophare " is also dmcribed

amd ‘E: culars are given with ard o recemt e
H of high-tenslon {nwwlstors

EippEnrting  the
=rr|.|i| of high power stations.
REVIEW OF “DI'.LLI'I.'-I'I'DII.
Abstracts of Articles amwi Patents,
“ Imflgriance Calculations'™ by N, Lea, desoribing a form

of slkibe rube calenlator based on Naganka's formula for the
calculation of the inductancs of oolls,
= hhr:'ll.'h-:ll:n:h-um for Hadie Work,™
the esm  Speciality 'Emp:.ur
their developments of mica condensers

Heary, ol

L{IEA} irsoribing

THE RADIO REVIE

= 12-13, Henrietta St, London, W.C.2
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IFROM STOCK

—i| ASH BPREADERS ¢ % §* 8/~ rach.
EEIZE{-L ngimmu as illastraved, Green or White,

A each.

SWITCH ARME, as illustrated. radius of srm i) ®, complete
with back nuts, spring and two washers, ecbonite
knob, 88 each

BLOCKING CONDENSER, capacity -po: mids superfine
fdtrument, W=, Any capacity to order,

VALVE HOLDERS, turmned out of salid ehomndie : 3 very
el and well made arthcle, 28 As ilustrsted,
|'-’.'|.RL-LELE CONDENSERS, All types and capacities

irom 878 to BY .10 -0 each,

| MICA. Spedial for Condensers, "ooa™ thick Sheets 3 = a”,
per dor., Bd, 2" 3°, per doz,, 78

GRADUATED SCALES. Hlack lettering on white lvorine,
outside diam. 34°, inside dlam. 24" o-go”, each /8,
samal] sige, diam. 23° o-10*, each #/-,

!-ULWLE hmﬂﬂﬂg 14 Siuds |.-:|1|1|¢'|_-l_ el g

| pLaie, exlra smooth action, 128,

| EESISTANCES. Filament, cireular pattern for m runting

o panel. 128 Tubalag type, special instrument, $8/=. |
b otentiometer, tubulsr type, 108 obms. 28 =, 1

EM‘EES lor winding Dasket .:1-\. 08 12¥ and 18-

SULY DA i

Sl pepeeatedly
Il?‘-i'lﬂ'dﬂlfi.t'x SIIJ:‘EE‘IH'ﬂ, Red, Green, Yellow, HBlack
= LIPET VAS,

LIST "-.H.:- ] K i Lizts fres h - Pr.llhg: iﬂ. LIST "u'.- RS54
RADIO SUPPLIES 12,13, 14, Red Lion Court, Fleet St., E.C 4
BRANCH OFFICE = . & " . - MUSWELL HILL, MN.10

'L_—h'—_—_‘

NAVAL and MILITARY
OQUTFITTERS

REGULATION WIRELESS
AND MERCANTILE
MARINE UNIFORMS

RELIABLE INDIGO-DYED

CLOTHS AND BEST

QUALITY LACES ONLY
USED

b " §  PRICE LIST ON APPLICATION
65 and 67, LUDGATE HILL, E.C. ™5, cmy

WITHIN 3 MINUTES 'BUS RIDE OF MARCONI HOUSE "PHONE :
And at OXFORD CIRCUS, W. (221 & 223, Oxford 51.}“ ABE4 MAYFALR

NAVAL TRENCH COATS.

OILSKINS, RRITISH WARMS,

ready to wear or to measre
8l short notice,

MARCH 19, 1921, iv  Please meemtion the Wirclser World
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ELECTRICAL AND
Mechanical Engineers

Contractors to the Admirally, War Office & Air Force

Manufacturers of

MARCONTS WI;RELESS DISC DISCHARGERS.

ROTARY CONVERTERS. DYNAMOS.
ELECTRIC MOTORS. TRANSFORMERS.
BOOSTERS. BOX HIGH VACUUM PUMPS.

COMPLETE ELECTRIC LIGHT INSTALLATIONS

For Country Houses and Yachts.
Lighting Sets for Motor Cars and
Aeroplanes, Estimates Free.

AN EFFICIENT STAFF FOR REPAIRS

Inventors’ ideas carefully and skilfully
carried out from the preparation
of detailed drawings to the ramﬁfﬂmn
of the finished article -

W.MACKIE & CO

ESTABLISHED 1882

THE PALACE ENGINEERING WORKS
129, 131,133, Lambeth Road, London, S.E.1

TELEFHONE 182 HOP

MARCH 19, 1921, v FPlease menfion the Wireleas Werld



Receiving and Transmitting
VALVES

All types  of Valves for wuse in
Wireless reception and transmission.

One Type of Hikh Power cotiber.

Special Types

1. High Power Rectifying Valves.

2. High Power Rectifying Valves for use with low
anode voltages. ,

3. Low and High Power double anode full-wave
Rectifiers.

4. Continuous Wave Transmitting Valves for use with
alternating current. No separate Rectifying Valve
necessary.

5. Receiving and Amplifying Valves of ordinary and

also original types, including one operating on very
low plate potentials.

THE EDISON SW AN ELECTRIC Co. Ltd.

PONDERS END, MIDDLESEX.

MARCH 19, 1921, wi Please menlion the Wireless World
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NEW W/T CATALOGUE

— e NOW READY =S/

amd eontaing full particulars and illostrations of owr High
Grade Apparsius embodying the latest scientile improve-
menia. ™Mo Wireless Enthusinsi should be withowt A EiEpy.

Pricetd. - - =« Post Free

lniversal Elenlnnﬂupnly
4BROWM 5T orf MARKET ST
MANMCHESTER

“HANDGEE." (H. & G.)

HIGH TENSION UNITS

Thu l.l'rim amhfrlhi with Wander Hup

to sockets o the
m cgu enabhi voltages in mull pln |
ol 3y up to 30 volts l,nbc obtained.

The advant of belng alle to sclect any |
vious to & Ex Ler, |
ﬁi;::ﬁanll jve out, the two snckets can be |
short cirealted, and thos save throwing the |
whals Hailery mar as s usually doae. If a

higher val uired, any number of
lhl‘-.ht l]nluh("l:n hmuuml :n,unu-

Thess Units, which are speclally designed for |
thelr work, have & long lifle and will oot B

easily polarise. HhL‘-‘w ELL i 'ﬂnﬂﬁLTD.p
Price TG eaen _EEE s ‘::F":w-#::'.
Reduclion in Price

Mow 1 E,."ﬂ cach.

Clr-l-.l'ﬂ':i! ol HH Fair Free Sd. - - S

HALLIWELL & GOOD, LTD., s i BHORYTON

: H ham A pral=—]
61, High Street Manchester. iy Setionlof W loes Tolesrothe L
‘Phone : CITY 5210, ﬂdﬁlrﬂh—h-lﬁﬂ.ﬂwmhinﬂl
MARCH 18, 1821 il Please mention the Wircleas Worl
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Scientific Appliances

e

INSULATED and RESISTANCE
WIRES of all sizes. SOLENOIDS,
RELAYS., EBONITE and SUNDRIES

LENSES, PRISMS, MIRRORS
lor making Microscopes, Telescopes, ete.
Owr Famows WIMSHURST STATIC

MACHINES, High-Note BUZZERS,
KEYS, and COILS of all forms.

and APPARATUS. DRAWING INSTRU-

Big Stock of Everything Experimental
Call and II.:II:I.. or write for mew
lhustrated Catalogus, Sd. post free.

FIFTY YEARS' EXPERIENCE

ODD and SECONDHAND INSTRUMENTS,
MENTS and ARTISTS MATERIALS.

Scientific Appliances
(DALE & HOLLINS)

11-29, Sicilian Avenue, London, W.C.1

EGARD for your
I own comfort and

security will prompt
you to instal onlv those
cables which you know
can always be reled
upon to uphold the
great reputation which
they have justly earned.

L

CABLES

The WHITECROSS

COMPANY, LIMITED
. WARRINGTUN .

Hlllfll:tlrﬂ'llfunﬂﬂ'lplﬂlllf

WIRE ROPES
AND WIRES

ACCUMULATORS

FOR WIRELESS & EXPERIMENTAL WORK

ELECTRICAL
STORAGE (0
LIMITED

CLIFTON JUNCTION
MANCHESTER
LONDON OFFICES—39 VICTORIA ST. SW.1

MARCH 19, 1921.
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B ASTER.GENERAL DAY and EVENING CLASSES.
Fast London Wireless Telegraph College
Easblghod 1722 & 228, Romford Road, Forest Gate, Loada, E. 7. Wi e

THE WIRELESS WORLD

THE OFFICIAL ORGAN OF THE WIRELESS SOCIETY OF LONDON

A MAGAZINE DEVOTED TO WIRELESS TELEGRAPHY
AND TELEPHONY

CONTENTS

The Mark I11. Tuner (conclusion) - By Philip R. Coursey, B.8c., AM.LLE.E. 857

An Amateur's Receiving Station at Southend-on-Sea - - - - - 859
A Rotary Filament Rheostat - - - - By E. W. Kitchin, AM.I.C.E. 860
The Nodon Electrolytic Rectifier - - . . - - By H. Lloyd  Béz
Transatlantic Amateur Wireless - . . - . - . . . 864
A Valve Transmitter for the Experimenter - . By Cyril T. Atkinson 866

The London Telegraph Training College, Ltd

Telephone: Western 2696, Morse House, Earl's Court. S.W. Established 25 Yesrs,

OFFICIALLY RECOCNISED BY THE WAR OFFICE AND POST OFFICE .M.I'I.'Ilﬂll'm.'l
CABLE AND WIRELESS TELEGRAFPHY.

ARENTS desirous of placing their sons in either of the above Servion and of affordiag them the best rrainiag facilices should apply
I for partbealary of Courses mnd the methods of insiruction which plece this Instiuglon in the first rank. Calble Telesraphy offern st
ithe presmt time excellent prospects o youths from 15 years of age and upwards, and the Callags has sxclusive Facllitiss for
obtaining posts for qualified students in the lesding Cable Companies 1t commvencing selaries of £150 ro £300 per annum, with yearly
inerevnents of £11 1o £25, and ubima pomibilite of obtaining positions &8 Supervison, Assistant Superinbendents, Managers, a2,
In the Wirsles Telegraph Service the commencing remunerstion st the present time is spproxi £150 per annum, and
Operators, when qualified by cbenining the Post masier-General's Cenificate of Proficlency, are nominased by the for appalatment s

Ne Correspondence Classes or Branches. DAY AND EVENING CLASSES.
An Mlustrated Frospecins containing all information will be forwarded on application ro

THE SECRETARY (Department H), 282, Earl's Court Read, Earl's Court, Louden, s,w 5

SOLE PROPRIETORS ofthe " Scoit™ Training Disc which contains useful formube and other information for Wirdles Telep
and is mvaluable 10 Army Signallng Officers for range finding, sic.  Prics, complete with instractions for nse, /-

MARCH 18, 192] ix Fleare mention the Wirelses World



MEN IN THE WIRELESS SERVICES DESIRING RAPID ADVANCEMENT
ahould irain in spare tme with the Collage which snures tha.
“W.EC" (Regenr's Pargy London, N.W.1) has in Twelve Years secured hundreds of successes by
Individoalised Postal Training for Engineering Examinations and Professional Work.
Stare YOUR ambition, in confidence. re—SECRETARY ™S DEPT. (Desk W0,
UNIVERSITY ENGINEERING COLLEGE, WESTGATE-ON-SEA, KENT,
and expert adwice with the BMew Prospectus, Ma, B, will be sni you witheui shligniisn.

e e e S i P, = e - = - —- = P = R Y i B

CONTENTS

Wireless Club Reports - - - - - - - - - - - 86
The Construction of Amateur Wireless Apparatus (A Single-Valve Long-

Range Recciver)—conclusion - - - - - - - - - 875
Correspondernce - - » - - . - . - - - - 879
Questions and Answers - - - - - . - - - - - K8o
Share Market Report - . - - - - - . - - - BHG

T P A S Sy S wwarrs —— i

SUBSCRIPTION RATES—I1T7s. post free ; Single copies, 6d. each, or post free 84.

Articles submitted for acceptance by the Editor (which will be paid for on publication) should

be addressed o 12-13, Henrietra Street, Strand, [ondon, W.C. 2.

No responsibility can be taken for M55, or Photographs sent without stamps to defray cost of

return postage.

'T'elegraphic Address : ** Radionic, Rand, London.” Telephone No. : Gerrard 2807 (2 line

Advertisement Managers, Bertram Day & Co,, ltd,, 110, Strand, London, W.C.2.
Telephone No. : Gerrard 8166 (2 lines;

Registered at the G.P.A). for transmission by Mugazine Post te Canada and Newfoundland,

COUBRO & SCRUTTON, LTD.

Tderte AMeew:  FHead Office : 18, Billiter Street, London, E.C.3 g Tekehmar:

Coubey, Fene, Lombn

MAKERS OF WIRELESS MASTS AND ACCESSORIES

ENGINEERS & SMITHS, FOUNDERS,
MAST MAKERS AND RIGGERS

Contractors to Admiralty, War Office, India OHice, and Colonial Governments.

MARCH 19, 1B2]. x - Dleare menison the Wireleas World




Reed M ARCONI Stations with
_— MARCONI Instruments

Note Magn
PRICE [ F'u'n::

€5:15:6 Add an “M 24” Note Mag-
bl nifier to your Set and greatly
increase the strength of signals.

Any number of these Instru-
ments may be cascaded and 1t
i1s therefore possible to build
' up a very powerful Receiver
' by degrees.

‘Descriptive Pamphle! by return.

THE MARGONI SCIENTIFIG INSTRUMENT GO., LTD.,

21-25, ST. ANNE'S COURT, DEAN STREET, SOHO, LONDON, W. 1

STOLZENBERG | e srue s ons o

Specially Pﬂ]!ll"lld
ested

SUPPLY i: mamd T
Approved by lll

'FLAT OFFICE FILES| | g

in their 8 Colours
their |,|d th BEST
GREY. ORANGE
LUK e ACCUMULATOR
I RED. GREEN. World over

and wt mll

Fitted with the Stolzenberg
Patent 1914 Steel Binder,

MARCONI

BRITISH THROUGHOUT.

BEST BRIMSTONE
and Distilled Water.

STOLZENBERG i

Sale Manufsctarers—

PATENT FILE Co., Ltd. 210 Bishopsgate St., F. W. BERK & CO. L.,

BRANCHES : E.C.k
BELFAST BIRMINGHAM I. Fenchurch Avenue, Londen, E.C.3

GLASGOW
NEWCASTLE-ON-TYNE LEEDS MANCHESTER Works—STRATFORD, E. Telephone So. 4085 Avenns.
MARCH 19, 1821. = Please mention the Wireleas World
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LET YOUR FRIENDS HEAR

“BROWN LOUD SPEAKER” | N“Delivery from Stock”

TR Stvenst s oo
SWITCH-STUDS
TERMINALS, NUTS, &c.

and also largely used for the
purpose of Lectures and
Demonstration. When used
with a wvalve amplifier or
“Brown" Relay, signals or
epeech can be heard with
perfect clearness all over
1 large room.

itch Switch Levers

Supplied 10 the Rrivivh Admiralty I Sw h:: Hr"ilﬂ- ﬁ
_&l‘ o, z, ﬁ - & ® - oW

Fouts e " lj’-- - 28

1° .. .. 4/)- v e

Standard resistance 50 ohmas
or up to 4,000 chms to order.

PRICES

£5100 o £5150

Sole Massfacturers :

S. G. BROWN, LTD.,

Victoris Bd., N. Aston, Loedea, W.8

SEND 4d. FOR SAMPLE
AND ILLUSTRATED LISTS

Electrical Supply Stores,

Telegrama : Tedephone : &, Albert Terrace, HALIFAX Eng.
“SIDBROWNIX LONDON," CHISWICK |49, .

Telephome : Telegram = ESATABLISHED 1809,

BRITANNIA RuBBER| | ORIH BRITISH

& KAMPTULICON Co.Ld.| | & MERCANTILE

INSURANCE COMPANY
7. NEWGATE ST. LIMITED
LONDON E.C.I

esoniTE = vuLcANTE| | FIRE LIFE

TUBES — RODS — SHEETS ACCIDENT ANNUITIES
BURGLARY MARINE

STEAM JOINTING AND

RUBBER COMPOUNDS FUNDS
MECHANICAL RUBBER
MATS—HOSE—TUBES £ 2 5 A 9 O 0’0 0 0
Chiefl Offices :
WATERPROOF COATS LONDON : 61, Threadneedle Street, E.C. 2.
in Great Variety for all Climates EDINBURGH : 64, Princes Strest.

MARCH 18, 192l xii Flease mention the Wircless World
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sukh
e

. MARCONI a
4k WIRELESS TELEGRAPH 5

COMPANY LIMITED

CONTRACTORS FOR THE SUPPLY,
ERECTION, OPERATION AND
MAINTENANCE OF HIGH
POWER WIRELESS STATIONS

il |

W

T B

il

L L Haea L P
L] -

f
MANUFACTURERS OF WIRELESS g |4
| TELEPHONE AND TELEGRAPH ; E
’ APPARATUS OF THE VERY LATEST |
‘ TYPES, EMBODYING THE A
y REMARKABLE IMPROVEMENTS 2 1€
‘ OF THE LAST FIVE YEARS. 2 |
" g |5
SPECIALISTS IN WIRELESS FOR AIRCRAFT .
AND FOR NAVAL AND MILITARY PURPOSES.
. -
HJ::.:..-ID OFFICE : : .
| MARCONI HOUSE, STRAND, LONDON, W.C.2. r
TELEPHOMNE ; CITY BTIO (19 LINES). a
TELEGRAMS : " EXPAMSE, ESTRANMD, LONDON. ™ -
i E CABLEGRAMS “"EXPANSE LONDOMN.™
» [
7 E 5
. .
:
! . 1 ..
|
e A R R e R e
AT A A VeV U
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¥ 1

2 5
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-

¢ WIRELESS TELEGRAPH 5

, APPARATUS FOR THE 5

_ MERCANTILE MARINE %

3

< STATIONS for PASSENGER and CARGO g A

= VESSELS SUPPLIED, INSTALLED and ‘WS

. OPERATED UNDER YEARLY : g

< MAINTENANCE CONTRACT -

2 WIRELESS INSTALLATIONS FOR SHIMS LIFE-BOATS. : a

) THE MARCONI INTERNATIONAL ¥

MARINE COMMUNICATION CO. LTD. ¢ 5

. HEAD OFFICE : MARCONI HOUSE, STRAND, LONDON, W.C.2. ’ q
TELEGRAMS : "THULIUM, ESTRAND, LONDOM."” TELEFHONE: CITY &710. !'h

] |

: : s |

H { NEWCASTLE.ON.TYNE ! SOUTHAMPTON | 2

N { MILBURN HOUSE OXFORD HOUSE 3

( i TEL.: CENTRAL 1125 PELERHONE: "Tu1s :

& H 3

& LWE:RPGDL Agents: | GLASGOW Agents: |

b ! |. CHADWICK & SON { MACMNAUGHTAN BROS. i |
i 60l TOWER BUILDINGS & 175 WEST GEORGE STREET =

» : TELEPHONE : CENTRAL 487 i TELEPHONE : CENTRAL 3107 i

P e SO e e

& E s s

3 i CARDIFF }{ : : HULL : : i

& : 8 NEW STREET : 74, PROSPECT ST. i

v i TELEPHONE: 1501 { TEL.: CENTRAL 2429 i

G

.

1 e N b S i il il L S T, e . ol b o ol L . bl 0, L e b e L, S T

[ ]

e T I N T T T T N Y Y D O W A W
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SPECIAL :: :: oo cin mansfactens, o will as all other

ANN['UNGEMENT m:r ::n:jl::’t ::' :?:w of the many lines we ln:pplr

N,
Hlab Indoctanoss, per set of eight i L i P o Lt = . ih i .= postage ol i a
mmMmm‘hmr o .. postage . 11
Valve Pansl, MNo. 1. complete with Blameni rr-mtmw- “valve holder, rtr i1 rulhhe-l mahwau.s f'||.1|I'Hl i zid 3 i
Tﬂﬂ Mo. 1, also ftled with prid leak sl DDIH].I'IL'I.':I' amd hh-].ﬂ'lmb: conplemser e g e e 10
The abowe I":l'l.rl-l: with Valve and H.T. Battery (6o waolt) 3 3 s e o .. exira 1
Valve Holder, with Blament resistance, in polished mahogany cabinee | w v T i Wi = T 18
Valve Heldar, mounted in polished mahogany cabiget, with chonite b P o S i i ’ ; i
Filament Eatstanps, mounted in polished mabogany cabinet, with ehonite top e 18
Filameni mounted on ebonite (for mounting into seis) . o) e X e 12
E.T. Battery Box, polished mabogany with ebondte top fitted with s-point sclector switch . . ¥ - v wa
H.T. Baltery Box, polihel mahogany with ebonbte top, without sclector switch .. o - Zi i as 1
HT, Batiery |30 wolt) in stained all-wossl box, ftted with two termanals is i . e i g e
Variabls Resistanes (circular on wood 1nr:rr'|nr"r} ik in B o R - o N - et firee
Valve Holders (R tvys) . i i id e = o P L P o 45 st free
'ﬁmm:hplm for V 24 i . al it - ¥ i = i st frec
Multiple Contact Switches. with Il.1nu||:lul a.l'il ;|.|-' 1" on clonite, pg stads Py = s s i b 1
Enite Bwitches - Single pole, single throw .. e s e - T e iy e 48 1
Domible pole, single throw . b N e L
Single pole, douable throw B3 i o
Double pole, double throw .. . n .
Switch Arm, laminated. with ||.-‘ muallec] f'lxu:ni:' ]-u:l:ll:l ﬁ1.|!:'-|.l '|r|1.|:| I.ruﬂunr :=|.1:|1|||.t: aml l'lm rml:s: |'-n-|1'|p'||.'|.-r 1" radins. .

Ebonits Enobs, knurled odee, 27 diamster, " thick e L T e s
Ebonite Enobs, milied, e} diameter ., i b o i T & ik i i gl Ei

kmarled, §° diameter, with :rn.-'n' i
‘o006 aluminium vanes, 1'1||I:|rr|'|. encased in Ebl:lllll.' fitter] with ivorine scale (circul: u::l an
-poosh aluminiam vancs, uwncased, suitable for r|1-nu|11.|.|13: into st . e v i
sy alumdinbem, ln mahogany caldnet o 4 e 2= o ’ L
brass fulws mounted on elonite base | i 5

R 1 0 e s B e 0 et P

T
isf

QUEoOB@NKEKEES-NE=00FRNFNODODCODo oo o=000oE KIND

B A e e A

Grid Leak aod Condenser e 22 i s R i i e s g ik 'k = ok
Orid Condenser, varialile |m, .-|1' I.Ih I.r|.'1rw ql.-unl-.iurn \-.qm ||| mll}nﬂa.n.g, s, ml;h l\'mru- w:lr +e 1
Triple Slide Tuning former 13° % 4%, tunes o :ppm:imlt-lr ap00 melnes, with “oot Condenser gooo metres
Double Slide Tuning former ::‘-‘-"4. - - - - - . n
Bingle Slide Tuming Cweil, former 127 1
mmmm.ﬁu-u h-lurn- grade Instrument) tanss to n[m' aﬁn-:l mﬂm. r.|lh oot (‘mﬂmr-lr mmﬂm 1
Valve Becsiver lor spark and telepbony (i iu:l:rlg K oy wllr'l‘l : e 10
m‘ﬂn l'r.r:lpn.rh amd e Wy ol o i e i e xE ] s ik (1]
H: Frequency [ntervalve . &
Tobm (strawhoard], 52" 3% to 24" - B® e oL s i i ok it R ol B, i 5
Insulating Sleeving, four colours. . i T <2 s 5 o i i L N i e oot [1]
Indoclanos BHders . s s 4 O o et L - o i o .. rarh 2
VTS C%s T e / i e e i o A o vach Bl o (1]
H-I; .ﬂ“ ok s i o = ta - ' = o tach 3d. ansl (1]
i o I o e ) o .. =rach (1]
"l"m T ooy w0t |1.1.-| k:ll-..: 1.|u1 ]H‘rl.‘ll"l' 15, r:l.l.rn 3 . 01l
1 Wire, Cealvanised L-l Wire, lnsulators, Reel amd Shell type, Condenser Plates, Kods and Spacing Washers, Sorews

Larquer, Snellar YVarnish, I’:ralflll Wax, Mira, “uuld.l Metal, Crvatals, ete,
H'l' fdE Eive youl close prices _,Fnr Ebonite Sheet and Ko, Tmsfrueeend Wires, Brase Shed and Rod, aod all mecessary sumadrics }:"

Bmilidimg wp wonr oo sef, frec om all nnkr-. nmounting o {1 1. or owver.
Book of m.lﬂ new pusblighed i i . s “s ik -r posiage gd !l 18
EX-MILITAIRY APIPARATUS, £ o« d-
Dwennis Triple Crysial Delecior £ = ) it e i L o e 012 5
Carborundnm Detecior . . - i 2 £ i ghs s o e T 0 3 g
Perikon Detectos f o S =5 i = i ‘i - 0 8 g
unmoustel, but with all fittings and handle .. i .. @ B g8
Coupline C Litz Wire, wouisd on ebonite foemer, 10 1.I|1|1III..|-. 1'mm nm- ol 1|1rJ._l, I'rn'rl:l Ihe n!l'u:'r Kot I'|'-'r rair) @ [ ] [}
Varabls Air ampars, codn ol s 5 . : i - : .« 310 g
Variakle Air Condensers, ‘o014 mifid E g e s g e g = i s e .- B1E g
Variakle Air Comdengery, ooy mid. . i 2 : il T4 Ci e . TE : .« 112 g
Brown's " A" Type Telephomes, 150 or = olimns (lees cords) ., o v, e i i i . : 2 7 &
New Cords v adittn i R i e =3 o i a4 e . .« B & 8
Thres Vilve ifigr, complete with H.T. batlery box [leis valves) .. e -5 s 5 i 5 i ] [}
159 Paint | Mark | Laminated Switch P e i o 5 s 5 i - > ; .« B1R g
Om amd Off Switches 5 5 a : : E

=] o o

Change Switches = = . g i i 0 5 p
Mark III Empty Cases 2 4 To 8d amd 018 p
Station T“., FOWR! 13000 TEW:NEs warimeter Typs ., i ] M a . a a0 [1]
Fuller Block Accumulators (New), & wvolt, o anp, it L s i s s e is .. B0 B
Pramibsr Accamalilors (New), 6 woll. 54 amp i i " i i e =+ = .. 2 8§ o
Manipnlating Esys, mmounted on wosaben Taie (] |t"|.r'T| i i i i o i .- 0§ g
FPower Bazmary, complete with key, rondeiser, ampere JIH’.‘lI"I' et , im case s g . . Tk - B B @
Testing Bozzsre, in biass case . e . ' 05 a
Folentiometer, momited on polishel box for "|l.1H|||..e battery, r‘-.'-nq-l- te wlth I mnl off switeh .. 015 g
Ware Msters, ro/Bi meirs ; = s : i = - RIS p
Mark IIT Bhori Wave Tumers, 1 st Gorad- ‘s ‘o ' ' . - 710 g
Mark II1 8h ri Wave Tuners, =eoasl Lioade, . 3 a o i i : . B B p
Mark Il Short Wave Tuners, Thind Gk 510 g

Larm e 1Ir| on all the |Iu;|-.

H. D. BUTLER & Co., 61, Boruugh Ruad Bm*ungl: LONDON, 5.E.1

Telepbome : HOF a0, Tels r|||l'|-= " INGENUITY, PHONE f”‘hll"l.l"'ﬁ
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ANOTHER SCOOP!!!

TRANSMITTING VALVES

Wehave secured a large supply of these Valves

Maintaining | THEIRY "
Perfect
o Fil. Corvent
Plate

T | Current
200 to 1500

EACH I \I"ult: D.C

VALVE | ;

TESTED

R\IYPE FITTING Needior Prrice 40/-

DISPOSAL APPARATUS. CONTROL UNITS.

i P _I Comprising :

y Fil Resistance.

Ellphtt Vernier Condenser
ariable Capacity Fixed
Condenser.

% |1rnr'ma SE-IJ!EI-

ds. 4 way Flexible
{.utl. and

2 yds. H.T. Leads, Red

and Black with Plugs.

All the above 15/-

. TELEPHONE LEADS

Absolately New.
Braided Pautern.

e el Per Pair 2/9

SCIENTIFIC REACTION
VALVE PANEL

Complete wiring diagram is en-
graved on the exterior. The
position of the terminals iz also
specially arranged (see itlustration)
to facilitate connections and
operation.

Price - 35;"
POSTAGE - ‘-
lllustrated Pamphlet Describing

Advantages of Above Panel
FREE ON REQUEST

SHELL INSULATORS. |
LARCE STOCKS.

MOST EFFICIENT. |
Large Size ... 2/2

YET ANOTHER.

NICKEL PLATED TESTING BUZZERS,
USEFUL

] FRE-WAR
Fr]ﬂﬁ 2.!"“ Eﬂﬂh F'RICE

FOR MANY PURPOSES.

Small ,, ... 1/7
Enamelled Green Porcelain. |

VARIABLE CONDENSERS, ALU. CASE.
Elll ; ... B8/

- e 38/

worts . We Re He TINGEY 9 Hatton Cordon
HAMMERSMITH. :: Specialist in Wireless :: LONDON, E.C.1
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RAPID WIRELESS TRAINING

D!\Y AND E‘-"ENJNG L:l-AESFH {:-nr'r'u-p-:rn-:!i.-ntc L]'l:.'-tl wilh |np|rur|1|_-nl hnfk (1 S{hn}n]
if desired. Postal Course on Valves. Classes for Amateors and Expenimenters.
INLAND TELEGRAPHY : Sounder, Wheatstone Punching, Type-sending, ete. For details send P.C

Nown ioss. ELECTRICAL TRAINTNG COLLEGE,

Radio Honse. Manor Gdns.. Holloway, London, N.7

EBONITE

TﬂHE- of SHEET. ROD and TUBIMG in London Stock,
||||||| suitable for all Wireless Work, EBONITE-
.m.ﬂ'r'ﬁ".:' g e g e
[ u 1 EECETIETCE,
h-n-immu’;h" l;':lllnl.l.l-lj' ?ﬂ’;nr:
Manulscturers of
I EVERYTHING i1hst can be maden EBONITE.

Wholesale omldy.

AMERICAN HARD RUBBER CO.

{BRITALN), LIMITED,

13a, FORE STREET, LONDON, E.C. 2
= Ebonmseth, Ave. London™ Coentral 12754,

| r";._.-'ﬂd Established 1g00,

I ARE YOU QUALIFIEI)I)

FOR THE JOB YOU SEEK
IF NOT—WHY NOT » .

Tel Address— Telephone -
* Gardlockst. Fea, Leadsn™ 1658 Avenoe (3 linaal,

GARDNER, LOCKET
and HINTON, LTD.

LONDOM, CARDIFF, NEWCASTLE-
ON-TYNE. GLASGOW, ETC.
Quotations and Specifications given for
all descriptions of Welsh and other
Steam and Manufacturing Ceals.
Apply 18 Head Ofies
13, FENCHURCH AVENUE, E.C.3

Whai  preol ¥Buf -
e e WL SR TEACR

Your word to an em
ployer is not proof that
you are efficient, but a BY POST
Cdllege Quoalifying  the following subjects .
Diploma or Certificate, Aviation
signed by the Profes- Shipballding
sional Staff, is a proof Electricity
of efficiency —and a Mining
valuable asset in seeking m
a remunearative |mr-e.|u|:|-n Structural

If you are preparing mnﬂl m
l'ndr any exam. ask oor Constructios
advice. We specialise Clark of Works Duties
in all exams. connected nﬂ-“"“'-m”'
with technical subjects. ganitation

MCGRUER

HOLLOW
SPARS

m—— |deal for

WIRELESS MASTS
AERJAL SPREADERS
INDUCTANCE
FORMERS, &c., &«

Commarcial
Lambeith, London,

SE1 The ACME of STRENGTH
Tuhnh— HOP 718, and LIGHTNESS
'Wllllm Losden.™ Wrile jfor Booklel

All particulars FREE Conerete and Sisal
Enginesring

OF CHARGE. Parents Givll

should seek our advice pgh e

for their sons, Molor
Wireleas

CHALEF VL “Wenrs prepare] IH“
i produce of defmmnd 600 an alse — “r?“-

sollicibel tewtimsonials Trom soe
cessily] studanis or pay 100 Lo Internal Combustion

wmy elhwrity wou appsint.  Having

Tir-Tpmid n.n:T i u:u-|--r||l: surely  Nawal

wr gan help I yol &

Litge jeslisd im .nrnf Lhise sy b peirls “I-“'_.'M..
wrile. naming the subeci el Matriculation
we will seid il FREFE BOOKE

Special Conrse
LET. [Hensr staie your aee Tor Appreatices.
ADVICE FREE,

THE BENNETT COLLEGE
‘Dept. 129) SHEFFIELD.

P. ORMISTON & SONS

(P. H. ORMISTON) :: ESTABLISHED 1743

79 Clerkenwell Rd., London, E.C.1
¥ Ormiiion, Londes,' i i 13259 Central

Silk and Cotton Covered H.C. Copper Wire, Resistance

Wires, Fuse Wire, Binding 'Wires, Charcoal Iron Core

'W':i'rw.II Asbestos Covered Wire, Braided and Twisted Wirﬂ..

Bare Copper Strand and Flexibles of any Construction,

Wire Ropes and Cords (fine sizes) in Galvanized Steel,
Phospher Bronze, &,

MARCH 19, 192].
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The above Colleges are amongst
quickly quali
outhreak of

ledge of Wireless.

LIEUT-COMDR. J.

WIRELESS TRAINING
ST. MARY ST., CARDIFF, & NEPTUNE CHAMBERS, VICTORIA ST., BRISTOL.

the most successful in Great Britain for
Ing Students for the Wireless Service. We have, since the
ar, passed over 1,000 Students to Wireless Appoi
Two Systems are taught, the Mlﬂ:nm and Siemens Quench Spark System.
We make a speciality in training ex-service men who have some
4 Ex-service men can have a free test to ascertain
the time it would take to qualify them il they will call at the College.

Fer Terms apply to—
R. ﬂﬂHDFlELD. M.B.E, R.MN.V.R.
P8, Ewery student who gualified st our Collepes was placed in 8 permanent sitastics,

COLLEGE LTD.

Intmenis.

Lik

(C), Principal.

E. M. ASHLEY, Ltd,,

| LIVERPOOL - Wireless Experts

APPARATUS MADE TO
OWN SPECIFICATION

This week's Specialities :

Microphone Buttons - - each J3/6
[osl EreE
Insulated Sleeving per yd. 7d.
I Bd, post free .

I 69, RENSHAW STREET, ‘Phone—ROYAL 3106

HIWEHINIT Teo meet the requirements of the JIITNIININ
NEW EXAMINATION on

THERMIONIC VALVES

=@ have prepared & SFECIAL SHORT OOURSE
covenng the requirements completely ——

The Complete Course, 385/- cash,

er wrile fo us for pariiculars. 32

Memfeom Dhepd, 1S,

-
10
l|‘||""I I"'Il

l |l'|l'llj.-'"'!l

WM \gdierss f!,-'

I""““--._ —
TABLISHED 1900

READY 15th MARCH,

1921.

PART L

CHAPTER 1.
HISTORICAL SUMMARY,
Prodection of Electric Waves —Dwtection of Eleciric Waves
—Natural Ebsttric Wawis— Peactical Tuiqﬁpbr—l'unlnp;
Wavelength—Damped Electric Waves—-Musical Signals—
Comparison with Acoustic Telegraphy—High-Power Ap-
paratisi— Epergy Consideratinns—Effrcts of Rate of Sparking
—{enched Sparks —Continwous Wave Telegraphy and

Telephony,
CHAPFTER IL
ELECTROSTATICS AND ELECTRODYNAMICS.
Condemsers—Some  Properties of Faraday  Lines— First
Law of Eleciro-magnetism—Condaction Currents—IN-

ehertric Currents—Convertion Currents—Ampere's Fonmula
—Energy in the Field of a Curreni—Seli and Mutual In-
durtance —The secoisl law of Elesctromagnetism-—Cases of
inductance EMF—Electrodynamis Force Unlts—Conversion
Factor from the Practical -The Electromagnetic and the
Electrostatic sysiom of Units—Mode of using Conversion

e 25/-

1 FRICE
METT

Continuous Wave Wireless Telegraphy

By W. H. ECCLES, DS, AARCS, MILEE.
Demy 8Bve. 306 Diagrams. 408 pages.
CONTENTS

CHAPTER 1L
THEORY OF ALTERNATING CUREENT AND OSOIL-
LATIONS.

Urvertomes or Hlannonics r.nl!-:lr: and Crank Diagrams of
Varews Clrenits— Impuiaﬂ: Varioms Circuits—Series
Arrangemenis—Hesonaisoe a-11=1 Hesomance Curves—Use
of Crank Diagrams in Following Changes in the Electrical
data—A& Mechanical Analogy.

CHAPTER 1V.

AND TRANSFORMERS,
Direct Couw — Avilotransformeers —iGeneral Hemarks L
l“rmfe:-rmrs— ‘ariation of Load—IMrect Electrie

— [mdirect melic Coupling—Yariation of Ohmic Load—
Variation of tive Load-—Iron Core Coills and Trans-
!TT-—Tnnrﬁ!wr Diesiga —Translormer Deslgn in Rasdio
FCLEAS,
CHAFTER V.
IONIC TUBES,

IHpdes —Effect of ihe Fllament Curment—The Satoration
Current—Algebra of [DEode Charscteristica—Efects of Gas
on the ration of Diodes —Triodes—Theory of the Grid—
The Grid Current—The Invmairon—Mesurement of the
Farametens of Trodes—Conpensation methods,

FOST 25/9

The Wireless Press, Ltd.,

FREE
12-13, HENRIETTA ST.,
LONDON - - - W.C. 2

MARCH 10, 1821.
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BURNHAM & CO., DoNpoN S ES Wirelon oo
Amh DE FOREST COILS AND APPARATUS—RADIOPHONES, &-c.

for THE NEDERLANDSCHE RADIO INDUSTRIE, The Hague, Holland
“ " THE BRITISH-THOMSON HOUSTON RUGBY RECEIVING SET

| Lowbon =73 19 HAND COURT, HIGH HOLBORN |

Manager—Mr. F. 0, READ, mireEk.

HIGH FREQUENCY (Radio frequency)

AMPLIFIER INTERVALVE TRANSFORMER.
All wavelengths from 400 metres to 24,000.

With self-contained 4-way switch giving

4 tappings. Wound on ebonite in sections,

on ebonite base, ready for use. The most

eficient H.F. transg:-rmﬂr for Amateurs
available

Priceeach : : £2:12:6 post free.

FOR USE with Burndept or Duoclateral Coils.

Fitted with H.T. Batteries—
Variable Condenser and Valve
(4-volt accumulator 12/6 extra).
This Receiver, with a set of coils,
will deal with all wavelengths

in the most efhcient manner.
Price£14:14:0 ;155

e

Complete set of BURNDEPT Cails for

all wavelengths. Mounted on plugs to
ine with above set.

X
1
Complete Receiving SetI
§

£8:10:0
STOUCKEPORT = - FAURE & JOHNSTON, 8, Park Street.
] Agents for the
WINCHESTER - WATSON & CHILDS, 7, City Road. | ' saleof oar

BLACKBURN - - F. BURTON & Co., 20, New Park Street. | APPARATUS.
Engquiries invifed for Agencies in those Disirichs where we are nol represenfed.

LISTEN IN on FRIDAYS at 840 p.m. G.M.T. for 2 FQ . it

e e oo seees soeees o somess = o
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JUST PUBLISHED

THE YEAR-BOOK OF WIRELESS

Bamy Bvo,
TELEGRAPHY AND TELEPHONY, 1921 : & List
CONTENTS.
CALENDAR SECTION . PATENT SECTION. Valve Patents for ~sgie” By L
H-Ecﬂuﬁﬂpl:;.l 1!IljtFHI‘JnE%-’EI.u.JIlanuir-ﬂ' OF WIRELESS TELE- Shoenbwry,
s BEAT7-TG 36, AVIATION SECTION, —Wircless Tﬂrpl
NATIONAL AND INTERKATIONAL WIRELESS LAWS r.:mnwdal Aviation, Li.- H. u Childs,

AND REGULATIONS.

DIRECTORY OF THE WORLD'S WIRELESS STATI NS ¢
—Land Siations ; Ship Stations ; International Call Letters,

METEOROLOGICAL SECTION —International Time and
Wieather Signals, &v

NATIONAL RESUMES OF TECHNICAL PROGHESS OF
RADIO TELEGRAIHY [N VARIOUS COUNTRIES,

SOME QOUTSTANDING PROBLEMS OF RADIO RECED-
TION-INTERFERENCE. By P H. Couwrsey, DS,
EPSL., AMIEE,

THE RADIO COMPASS. Hy Stuart Ballantine.

HISTORICAL LANDMARKS IN WIKELESS [NVEXNTION.

By Pral. G. W. 0. Howe, DS, M.|.E.E.

VALYE AMPLIFIERS FOR SHIFEOARD
F. I Sswwamnmn,

USE. By

ru:'r'r 21"

AFRAS, AMIEE
General Informaticn.
USEFUL DATA SECTION —Wirelss Terminalogy ;- General
Information and Usefal Tablbes ; Conventional Signs weesd
in Wirckss Diagrams,

COMPANIES ENGAGED IN THE COMMERCIAL
DEVELOFMENT OF WIKELESS TELEGRAPHY.

RIOGRAPHICAL SECTION,

LITERATURE OF WIHELESS TELEGRAPHY AND

:'hullr I..:.'ll od .ﬁ.n.l.lim. Statlom,

TELEFHONY.
AMATEUR SECTION : —Amateuwr Wireless in the Undted
Hingdom, by E. Dlake, AMIEE.: Dirccbory of the

Worlds Wirelem Societies : Amateur Call Signs -
ol Wireless Colleges and Schools.
CODE SECTION,
POSTAGE ! Istans 1=
Apmoap 2 18 ExTtma

Darectory

_The Wireless Press

12.13, HENRIETTA STREET
STRAND, LONDON, W.C.2

Ltd.

SEND YOUR ORDER NOW for the

BINDING CASE AND INDEX

to THE WIRELESS WORLD : :

Vol. viii.

Price 5/6 net

Post Free 5/11

DELAY MEANS DISAPPOINTMENT !

LR AR AR LR AR ROV TR TR A TR

R SRR R R T N E PR TR AR LR AR (AR LR THTRA LRI

INDEX, sold separately

LR ERE AR LT AR R A RN RE R T L R MR IR AR A R E A EIRR L]

8d. Post Free

IR TR L TN IR A LR LTI TRR

THE WIRELESS WORLD veol. viii.

bound in best quality marcon cloth case, git lettering,

Price : 30/- net

Post free : 31/6

The Wireless Press

12-13, HENRIETTA STREET
STRAND. LONDON, W.C 2

Ltd.

MARCH 19,

1921.
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SN sraso. wes [N

YOU WANT TO EARN

some of the thousands
of pounds that
Advertisers pay for

DRAWING

send specimen sketch
{with stamp for return) to

CHAS. E. DAWSON, 76, Thanet House

57

(L, O

sl

3d. FORTNIGHTLY 3d.

h“'-..-u e e e S
e Ir.h_h.'ll. ERiEl

Leading Journal for stamp nlhﬂnn Full of original sricles
and illustratisns. T4 per asnam. = for wix monthi.

Specimen for 4, pout free from—
“THE PHILATELIC MAGAZINE"

i, CRANE COURT., FLEET STREET. EC
of of any sewiagenl.

. -'\-\.—

WIRELESS TELEGRAFHY
WIRELESS TELEFHONY &
WIRELESS for AIRCRAFT

Yourg men wishizg Io enter & remanerstive and progreuive pralesics
e MH“ ll:-ll'inll.:." a E. Ofcers in the Mercantile
Murine or the Commercisl Service. Fllll:' qualihed whors wre

in %ll!d frvtclass bras is given &t our S¢

A pow up lor ambitices young men in the construction
ol Aircralt and Wireless Equipment, i give special Facil tes to
those wishing 1o wiedy in this branch—— Day and Evening Classes

THESE ARE THE ONLY SCHOOLS IN
GREAT BRITAIN FITTED WITH COM-
FLETE STANDARD MARCONL POULSEN
AND SIEMENS QUENCHED SPARK
SYSTEM INSTALLATIONS.

These Schools are new fAited with s  stsndard
Mlaseani Valve Transmitter and Amplifying Receiver,

Wrire mow for [lluitrated Prospectus,

North-Eastern Schools of Wireless Telegraphy

6. BLENHEIM TERRACE, LEEDS. CENTRAL
CHAMBERS, HIGH STREET, SHEFFIELD. 1s ELDSON
“QUARE NEWCASTLE-ON-TYNE. Al THE
SOUTHERN COUNTIES WIRELESS SCHOOL 3
HIGH STREET. EOUTHAMFPTON

The Telegraph and
Telephone Journal

Published Monthly in the interests
af the Telegraph and Telephone
Serviee, undar the patronage of
it the Postmaster-General

PRINCIPAL CONTENTS OF
FEBRUARY & MARCH ISSUES.

Tl'lnu:? and Scientific Management. By John Lee
onic Development
ol the World at Dec. 3la,
1919 .

. v o+« o« « ByW.H. Gumton
Tthp'l ic Memorabilia.

TI'.ur Clm

Mo 'Chlrl Heqlu'red.
Automatic Telephony in Large

Areas from a Traffic Poimt

of View . .
The Baudot mvll & XVIIL ) .
The Post Office and the Ttltphnlﬂ
Wireless Communications.

By Lieut.-Col. C. G. G. Crawley, n.a.s, wax.r.

By M. C. Pink
. By ) ). L.

PUBLISHED AT
General Post Office North, London, E.C 1
Price 4d. per copy, or §/6 annually

USEFUL SWITCHES

Mounted on PORCELAIN Base

B.F.C.O. &8 O.F, 3-way, 4B

S.P.C.0 33 6. P, {-way, £/8

e ——————

— SURE — HEAVY

CONTACT ~ COPPER
. g

A MOST ATTRECTIVE SWITCH — Suitabile for Aerial Contrel
OTHER UBEFUL ITEMS.
¥

BLYE HHLHEHH E B
VALYE HOL st in ebonite ... N |
GEMUINE FRENCH R WALYES 14 8
GEMUINE FREMCH T.8.F, PHﬂI‘l[! -l.ﬂ'ﬂﬂ S P BM

obhms, with cords 38 @

LAMIMATED BWITCH ARME = - |
BRI AEE . ]
EVE ADY n9-valt Units for H.T. Batts. ... 4 B
'I'AFHIHI.E I:l#l WABERS, French, "aoay - o
— m-ug o H =

6. 7. AUCKLAND & SON se mme

306, 8t. John Street, London, EC.1 ,,:';:L-

MARCH 19,

1921.
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OFFICIAL ORGAN OF THE ROYAL AERO CLUB pRr EMIER & FIRST

AERO WEEKLY
IN THE WORLD

- = —_———

6d. - - WEEKLY

Publishing Offees -
Jo, GREAT QUEEN STREET,
KIKGSEWAY, W.C. 2
Telephone : Gerrard 1528

The ADVERTISER'S Telegrams :
MEDIUM * Tradiner, Westcent, Londos ™

—CONQUEST—

MONTHLY.

THE BRITISH MAGAZINE
B o o B g B B e OF POPULAR SCIENCE.
Electricity and Model Making. i conising practi
m!h : ¥ £ __ﬂ wiileri  om H“ C’d ....................... e
= Model ;:.Ewl.""’*_ mar g oo Telagapir. - THE PUBLICATION .
Fubd awery T hursday, i4d. poid free, : that jumped to the — -
"Jl:llllll' -ﬂﬂhlﬂiﬂ'l 'l Elmmnltj.n front rank in & day.

Tha np-r.iE WM:L all : Hnlchnin.
i by ey el B L COMNQUEST records, describes and

and understand them, [t s well illustrated. There is explains all the great achievements of
abo » Eh":.“'l e “"g.[““’h'l m h_i::.lh p— Modern ._Ecitm:t, Ir‘ll:tﬂ.l!i?ﬂ and fndu.-.tq,::
Publeshed om 15t of each menth, 4d, post iree. It takes its readers *behind the scenes,

and shows them “how it iz done.”
b SPHE -USEH'LI_"HI fﬂu“ . CONQUEST is a magazine I'-u;rr_lht men
i atal T.,..'L.L v wy | Elmciric Balls & Alerms :E' and women who wani to be well-infarmed
im:' uthe- %um“ — d. _irld ;c_;ht _nhle l;_::!tnkF n;: intelligent interest
:-n. =T u: 1o L ™ I.EI!'I t tnurl?p In un:n en-::]u.-rm.:r.
El!mltr-r-lh ] mRsuri ., v " Wiy  DeEE &L rilE ] i
m IIHIUI ‘:ﬂ- iy i::'. M":‘::: : romance. A host of Fq'l:;:ﬂ::mu -th:ﬂmlﬁ
Fetrol Motors Semply 'Mﬂl"-ﬂ Wind 2 ricma rerscder the contents mall mices aeresctive and elear,
ek Wil 7 | wi Tty T = THE MOST READABLE MAGAZINE
and Becipss .. .. g Simpy Em. sofed, 7 i
Every Boy's Book of Rlectricity, 3d. Subscription rate— l 5!- per annum, posl free.
Ewery Hey's Book of Emgimes, sl
Book List sent post free on receipt of card. Send 3d. postage lor Specimen Copy 10—

PERCIVAL MARSHALL & CO., “CONQUEST?” Offices,

e e e o 12.13, HENRIETTA ST., LONDON, W.C.2.

SPIES DROPPED BY AEROPLANE

The most thrilling and nowvel adventures of the War as to which nothing was
published during War. They are told for the first time in F

SPECIAL MISSIONS OF THE AIR

By JACQUES MORTANE
Whose book has been translated, and is published at 38. net, by

The "AEROPLANE" & GENERAL PUBLISHING CO. (W.Dem ), 61, CAREY STREET, W.C.2
The “AEROPLANE " (6d. weekly) is the Leading Aeronautical Journal.
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THE WIRELESS AGE

Price 1/8 post free.

THE AMERICAN MOMTHLY JOURNAL OF
WIRELESS TELEGRAPHY AND TELEFHONY

Subscriplion 18/« per ann.

A “ Go-a~head " Magazine for Operators and Amateurs.

Sole Evropean Agents : THE WIRELESS PRESS LTD., 12-13 Henrietta St., Strand, London, W.C.2

SEA, LAND & AIR

Price 1/9 Post Free.

THE AUSTRALIAN Hﬂ'HTHL‘I" JOURNAL
of Aviation, Radio-Telegraphy and Radio-Telephoay

Annual Subsecription 21/=

THE WIRELESS PRESS, LIMITED, 12-13, HENRIETTA STREET, STRAND, W.C.2

ROBISON'S MANUAL ol

RADIO-TELEGRAPHY .

AND TELEPHONY

{Filth Editson, rev.sed and enlarged)
By Capt. 5. S. ROBISON, U.S.N,

ind otber sxperts,
Aup excellent Tentbook for Students and COperaton,
. inwse, Cloth bvo, 307 po. ilmsimied,

li‘nHﬂﬂ1hF‘ﬂlFr-m-

S. RENTELL & CO., LTD.,
36, MAIDEN LANE, LONDON, W.C.2

THE ZODIAC

THE SUBMARINE
CABLE-SERVICE PAPER.

MNews from the Cable Stations and Ships,
lllustrated with many interesting photofraphs
and drawings.

Moathly, 6d. ; or 6s. per annoum,
post free to any part of the world.

THE ZODIAC PUBLISHING COMPANY,. Lid
Blsstra Howa, Fiosbury Favemest, Loados, E.C

You are invited te read
THE

““Merchant Shipping Review
and Empire Trade Gazette”

THE MONTHLY JOURNAL
For those interested in

Transport,

Ship Construction,

Engineering
and
Awiation.

Ta bea M:lﬂﬂhmkrlﬂhmmuc.
st the princ ts sl home . of
fll":ltht Publishers—

HEHEHIHT SHIPPING REYVIEW, LTD.
Registered Office—
72, MARK LANE, LONDON. EC. 3.

EXPERMENTAL
- SCIENCE

(CHEMISTRY * : PHYSICS

L
RADI

THE American magazine of

Wireless Telegraphy and
Telephony. Monthly articles on the
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THE

TARIFF., Advertisements are asccopted for)
1y Seetion at the rate of twopesce per wond,
with & minimom charge of two shillings, The
sdwertiser's mame @l address will be charged
for, amd mingle letiers or single ﬁq:-u.m: will e
ecmnted as words.  Compomsd words will be
compted &8 two wonds

DEPOSITE. Al adverlisements mast 'h:r
prepaid In the form of Postal Orders, the remittance
belng (orwanded to Messrs, Pertram Day & Co,
Lid., 110 & ver, Stramd, Wl

monty of any article sdvertised or sold by
advertisers with Messrs. Beriram Day & Co.,
who will acknowledge its receipt to the vendor
and the depositor, the full addresses af whom
showid bhe given. Subject ito special agreement
between the partics, it B onderstood that all
geods are semt on approval, each party paying
carfiage one way in event of the goods being
retwrned. The deposlt will be retalmed ontil
dwe advice of the completion of the purchase has
beem givem or antil the artickes have been returned
and accepied, [In order to cover postage, &,
a fee of Gd. im regpedl of sums of £1 and under
and 18, for sums ;o oexcess of Jr, must be paid |
at the same time as the deposit.  For r-r-rmuli
eot resident in the United Kingdom these fees |
aré doubbed, We cannol uamderiake o receive |
amy depisit ks than 23, fd.

Deposits must be send efther by postal order
or by registered letter; cheques will not e
accepted. i the depesit is sent by Money Order
it should be maide pavalde to the advertiser of |
the poodds, and the (ee mentioned above shinkd
e sent in stamps or postal onders a8 o separale
amount,

In the case o exchange, as we cannot undertale
to receive the actual articles, money 1o the value
of the articles shoukd b= depotited by each party.

A POSTCARD brings an instrudtive little Eaook
ol uselul knowledes for men foes, post pasd fo
all whoe meation WikELEss Wosio., Wnie jor
oae A hitle knowledge possessed 8 worth a kot
of kmowhedge to learn.—Wnis, The Secretary,
F.O., Box g4. Pradiond.

TECHMNICAL IMMIKES - Secomd-Hand and MNew,
Bools on every comcervable subject,  Cataloguae
free.  Slate wanis. Hooks seni om approval.

Beoks bought —FOYLE, pzr-124, Channg Cross
Foad, I L

WIRELESS
w‘fﬁﬁ Set of Parts, 6 Single Val
{=. Spt arts, 66—, Single Valve
Long Wawve Receivers, 2,000-20,000 melres, i,
Set of Parts, gy/-. HReactance Tuners, Booo
el of Parts, 8-, SPRECIAL
. Ebemate Pasel, futted
ilament Kesistanoe, 270

AMPLIFIER AND  VALYE
Twi WValve Low Freguency

metres, Hol-,
ITEM—12 an. =6 im. =
1 Valve Hobders and

21 Flate Varable Condensers, 2246 il
Arma, 3/v. Contact Sels, ¢ dof. Termunals,
s dar. <K' Valves, 1q) . Dutch Valves, 12

Aerial Wire, 140 fect, g
Squares apd Circies cut.  The Penece Hose (o
Ainatewr. 13 page lisg, 2d. AMATELUR
SUPPLIES ASSO IATION, 134, Coteford Serect,
Tooting, London

MARCH 19,

best Ebonite, 7, - Ib,

1921

& esswhat

|
VOLT DRY BATTERIES, No. 3 EVER- |
PADY round 7inowpin. Le Carbone best |
dynama brushis with copper strand tails, 1] in. = |
L:in , 3o/— dor.  Chatterton's compownd, 206 b
ule., Fibre rxl, sheet and luhl".—L":'-'_r[-lEl
DIXON & OO, gr, (heeen VYicloria Sieeet
Lowmdon, E.C.4. :
|
i
VALVE RECEIVER, 606 oo mielies, ﬁd-hh-rdi
cade, elonite top: exoellent resalts 1WFIE1.¢,
with walve, mioas telephones batteries, f3.—
Box sof, Bertram Bay®s  Adverireasg e, |

| 1ra, Strand, | ondon, :
Intending purchasers may deposit the purchass | |

—— e — — |

WIRELESS. —Mark 111 Tarers [new) (T 10/-

ik win, 16 type covstal mecelver 10
Potentiocmeeters, with knob and guide 78 |
Varahle condensers “ooi {2 100, o051 18-
Grid Leaks gd. each. 3 Valve Amplifeers with ||
battery box 4 1@/= Valves 147, Mark 111
terminals dd. each, §/- doe. Terminals for 3
connections §d. cach, 4/8 doe.  Dash Board ]|
Voltmeters o-6 B/, 50 way Tuning switch=s |
1. Intervalve and Telephone Transformess ||
B0/-. Crysials in Cups 1/-. Marconi Charging ||
Foards, Polished Slate {4 10/-. Telephone
G P.O, parts : Magnotos §§/-, Reoeivers 10, |
Transmitiers 10/- Polarsed bell, double
gong T/8. Other Receivers and Transmitiers
§/8 rach, Arcamulaters, 2 volt, o amp., Tf-.

All above guaraniend.

0, 8. EWAN. &8, Windsor Bd., Leyion, E 10

MARCONI MULTIPLE TUNER. Cost (S0,
sell {zoor offer. Tweo Marconi Changing Boards, Ef |
Aerial Wire and Tnsulators, chea BE sl

STUDIOS, 354, North End Road, Fulbham, 5.%W, i

kilewatl dirert carrent, voliage 110 —GEDORGE

I
|
FUOR SALE, cheap, soo-cycke Motor .lu.ll:em:tur,l
TARVEY, High Strect, Huormnbham-on -0 poeach I

BEIDGE COAT FOR SALE, aving Hrr'l.'n'r.-
practically pew, Accept reasonable offer.— HILL, !
g7, Warham Homd, Harmngay. |

WIRELESS INSTRUCTOR WANTEID. Write, |
giving fullest particulars, vious  expefience |
amel  salary required. <THE NORTH '.ii.'EEI
WIRELESS SCHOOLS, Colwyn Ray

FOR DISPOSAL —One Mark 111 Tuner, short |
wave, with Prown 4,006 ol Tl-h"r'lhl'-!ll‘ﬂ.
RIS TN, 122

{7 1o |
RN T, |

Woinal=or Avemue

your own USE
Cigaratta e 2

C/ICARETTE
PAPER

BEST & PUREST

you save,

XXwl

UNIVERSITY OF MIC

| Wavelengths

WIRELESS WORLD EXCHANGE. -AND MART

MARK 11l RECEIVER CONVERSION.—We
are ponverting these for Valve Feceplion and

up o zo000 melres. A stamp will
bring you full l‘rel.-lih Formula amd x
sapplied and tested lw Capt. E. Hobbs, THE
hﬁ.ﬁ.l’ﬁl.‘ﬂ SUPPLIES ASSOCIATION, 5.
Coteford Street, Tostme, Losdon.

ACCUMULATORS.—If oot sald
will be given away. Nole reductioms
Every one equal to new in work and sateshe.
thon guaranteed. Locas 2 volf a4 amps. 3%
each, 4 volt 24 amps. B each, 6 wolt 24 amps
BB each, 13 volt 24 amps, 1§/- each. Klasm
4 vall go amps. 8= each, 13 volt 4o an?n -
each. Hotax 4 wvolt 8o amps. BO/- e=b
Charged or went dry, Carriage free—
Walco, 58a, Stebbing Street. W. 0L

NEW ACCUMULATORS.

£ cell, 4 volt. 20 amps, in celluloid =od metl

with strop, 128 each  Corrises Pasl
mﬂﬂﬂ. Approval i1 desred
ACCESSORIES & EYERYTHINCG ELECTRICAL
BPECIALITIES : Mplors, Torhine Dymsmo

(e W3
HENTONS. 6868 Shoe Lase, Londem, EC.4

FOR SALE
OWING TOOWNER GOING ABROAD

Marconi Mo 16 Reeeiviog Bet LG
Wilson's Transmitter .. -
Maorse Inker . .
Combined Rotiry Converter amd
Spark Gap i ok
i Valve French A-I-Hirr -
!-\"-Injl Mark 111 Ampliser ...
Marcosi 0] Variable Coadenser
Wave Maotér .. . o
Set of Slab laductance coapled
with reo 19 way Switches ..
Browns Phooses, L.H.
Brown's | hones, **.H.
Change Cver Switches -
Algp variows other
Haolder, Potentiometers, et Al spparstes
either new or in exeellent conditsos.
CAREIAGE EXTEA.

R. €. HARTLEY, Elecirncian, Checkhnaton., Yorin.

D= =“NEDD &
S

|
:
{

LATHES.

The 1721 Velox 2§ conire Baby Seper lnihs
mllrrzmﬂm#‘hﬁl'.i "iET:
e tain Tatha cily B8 £ 18 £ 0

Further Partigwlars Slamp,

VELOX TOOIL. 0.
55, Westiate Hoad. MNeweastle-on-Tyes

ONE Mark 11 CW. Transmitthisg and Recs .
valve Set, complete, YValves, H.T. amd L
Latti-fus Whale Set in Polished Msbegses
Case, fz9. Owe Mark 111 Siar Recenmg 50
Crystals or YValve, {14. 5 High Capesi
Tuning Condensers (Van Vs or [Ehemesy
Dielectrie, 25/ each—W, SMITH & =%
Ekectrical Eugmerss, Weymouth,
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(HE WIRELESS WORLD EXCHANGE

ROWN'S Adjnstable A oo Telephones,
rystal Becriving Set, 130 to 3.%00, Oy
anel, Comlenser Grd Leak, 1760 Variahle
onclEnseT,  "Oand Alamdrbum  Plates, 26 - —
ASEMAN, 4, Avens Parade, Barking Hoad,
ast Ham.

A3 -,
alve

ASSISTANT INSPECTOR OF
WIRELESS TELEGRAFPHY.

There in &t preseni & vagan ¥ for an
A gilarant Inapector of Wireless Telegrapby
im the Posg Oifiee. Candidates shouald
preferab’'y be aboat 28 years af lﬁu i thoy
ahiauld be graduates in Physics or Eleerrical
Engi whao have had practical exper-
ienee in Wireleas Teledraphy and Electrical
Engineeriag, or MNaval or Military expetis
who have had an cauivalent iraining. They

1
1
|
|
|
|

r3g-loet TOWER, timber and wire constraction,
syitable flor wircless mast.—IMHER COOURT
ENGINEERING WORKS, East Molesey. Tele-
phome, Esher g1

MAKRK 111 TUNEHRS, new, with spares, {7 sach.
Three-valve Ampdifiers, secomdhamd, §
Transdormers, w0 each, E. Valves, 1y6.—
BEITISH WIRELESS SUTPPFLY CO._ 6, Blenheim
Terrace, Leeds,

Ty AMATELRS. - |_.|f||: o Wirekes FPargains mww
Hr wlv, Price, 2d.—" WIRELESS SUPPLIES,"
&2, Swinburve Koad, Abingdon, Ferlks.

AMATELRS.— Send
ratod  amd Matenals.
ickiomd.

for mav  Fres
MAYER,

WIRELESS
list of A
Stilemanm

L.F. |

AND MART

YARCONI 7valve Type Dgs Wirelesa Hecsiver,
‘-PMI-: amd CW, foo (o 30,000 metres, with
Vabves | only tew weeks old, caloagal rﬁulu iys.
Brown Te T, R0 te, two
airs, each 2= D, LAVIN, l.'_llh;lI Houuse, ﬂ.ﬂmrn.[

[ Rerke,

|

| BEAUTIFUL BUZFER, brand new, oaly 4/3.—
| LAYTOMN, 1o, '[.ru'u'lnu Tﬂ'l'l.nl !'Inghmn

'irl.ﬂ..ﬂFHb lJI.'a.l‘IDHIJ‘E 126. l.rlﬂl:-ulﬂﬂ -
List Free —TULLY, Elmwood Lodge "-il.“tl:ll
Samrey.

| ADVERTISER, 1
srekE opening with

17, hobding First Class FH.r.-,
ive wirelesa firm ooffering

| soope where above gualification would be advan-
tagems. <Box 550, Bertram Day's Adverising
Othors, 110, Strand, 'W.C.r

will be reguired fo pasd a medical exam-
ination, and may be called on toserve abroad.
Salary, 8175 to £350 by inerements of £E15 &
yveur gnd then to £150 by increments of 52300,
1 addiesen, Bonos is paid onthe Civil Service |
scale which. on the baila of the ratea bn ||
foree sinee Movemb rl would incresse s

of E275% 1o BB M, L3150 1o 5649 : amd £4.0

3. Appliestions, with full partics ars
of gualifcations and expericnc . anid copies
of recent iestio enial, should be sent to the

I
General Post Office. [

THE RADI0 AMATEUR'S BADGE.

The Sign of Comradeship for Wireless Amateurs,
Experimentalists and Operators.  Beautifully
finished in best gilt, blue and white enamel.

PRICE 53[5 o free.
To be obisloed oaly from—

A. E. GRAVES, 3, Pier St., PLYMOUTH.

M.B.—This Badie can be worn by any wireless enthasiasts,
whether Club members or not. [t is sof necessary to

Secretary,
London, - . - EC.1
on or before th Jlse ¥ arch. [

give permit number when ordering,

THE RADIO REVIEW

“THE EFFECT OF IMPFURITIES
FOTENTIALS MEASURED IN THERMIONIC VALVES. ™
By L. 5. Palmer, M.Sc.
In owr last issue was published a short articks by B,
temaling and J. 'W. Ryde dealing with the subject of uu
jonisation in threeclectrode valves. Many more results
ol & slendlar matiare are given in this article, which inclodes
a mamber of curves setting out HH' experinsental prsults,
“THE PARIS BRADIO
An illustrated deseription of the propesed extra high- power
wirchess station for the Paris district. This station is 1o
omprise wo transmitlting stations for mediom and long-

distance work respectively and a pumbsr of recelving
renires  Details the proposed arrangement are sel ot
in this artbcle with some partculars of the ratus that
is o be imdtalled. The London-Fans YWire ey

recently opened is to form a portion of this scheme and same
details of the arrangements sow in force are included at the
end of this article,
* A NOTE ON THE THEORY OF THE THERMIONIC TUBE."
By J. A. Fleming, M_.A., DSc., F.IRS.
In the original equations expressing the flow of thermionic
curment thrsagh & vacaam Lobe, &8 given by 1. Lamgmuir,
& misprint appeared which has been copied in a number of
publications. This articke by Dr. Fleming gives an altema-
tive method of proving this cmisskon equation. A1 the eml
of the articks an ecditorsal note by Prolessor Howe gives
nisa the full proal of Langrmosic's equation.
b ar OF RADIOTELE-
GRAPHIC AERIALS." By . Vallaur.
A continuation of the srticle commenced in the Febmary
Lt

CONTENTS OF MARCH

ISSUE, 1921,

“ THE EFFECT OF MODULATION WAVESHAPE UPON
RECEIVED BIGNALS." By A 5 Nlatterman (Signal
Corps, L%, Army),

I'le ofcallatory cirments sef ap m the cocaits of a receiving
station do nod have the same wave form as those in the
transmitting aemal. This differenee intredures 5 distactian
cflect in the charactenisties of the received signals and tie
magnitude al 1his dastortion 18 discimsed for different methods
of modulating the sutput of the transmitting serial,

THE FHYSICAL BOCIETY'S EXHIBITION.
A continaatesn ol the description ol the exhilstd of radio
intereal. The Davis Pletts Slkle Hube for the calculation
of complex mathematical quantities is briefly deseribed
and illusiraiesd.

."‘n-'ull:i of enmmercial, selentific and persosal interest, including
inforimaton with regard to reeent changes in message rates
and coastal taxes for wireless traffic in various couniries.
A movel arrangement of * radiophare ' is alse deseribed
and sofme particulars are ghven with regard to recent de
velopments of high-tendson insulators for sapporting the
wrrials of high power stations.

REVIEW OF RADID LITERATURE
Absiracts of Arilcles and Patents.

ONDENCE.
* Indurtance Calculations,' by ¥, Lea, deseribing & form
af slide rabe calrulator based om Naganks's lormula for the
cabtilation of 1he inductance af coils,
* Mira Condensers for Hadin Wark”™ by W.
the Wirckess Speciality Lm‘panr (L1SA. ]
their developments of mica o

Hn:

THE RADIO REVIEW 7

.'A" .

12-13, Henrietta St, London, W.C.2

ARCH 109, 1921,
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SPECIAL PRICES
For OPERATORS

LN T T TH A DR

Uniform Sﬂ'!l: Sait cnmplﬂ:,
lace and buttons £6 6 0

Superfine Cloth Coat and
Trousers, lace and buttons

£E8 8 0
Bridge Coat or Naval Warm
with shoulder straps and
buttons, complete £4 15 0

R.N. Cloth Cap, standard
badge and band 21/8

Badges, standard 13/- & 15/-

HARVEYS

HOSIERY DEPARTMENT
OUTFITTING

15 LONDON STREET.

LE]

Aveaue 2200,

Standard Buttons :
Mess, Vest, per dozen 3/-,

White Suits,
Naval Belted Coats, and
everything for Navar wear,

We hold the Largest Stock of WHITE SUITS in London, all sizes to be had here.

17, London Street, London, E.C. 3

FACING FENCHURCH STREET STATION.

Telephone : Book to Mark Lane or
{F-tn-:hl.rrch St Siation

Coat,

2/6,1/6

Business hours 9-6.
Saturdays 1.30.

“R” TYPE VALVES

NEW, TESTED, GUARANTEED
1 Coasviage paid ... 14/ each. § Carriage paid ... 18/ each.

| 0 - =130 . 12 - & - 1200
Callers pal hem Chegper.
HSolid Ebonite Walvebolders ... ... ... &R
Pl o e i e eseie DK
10 Various Crystals "Woods' Metal .. 2/,

RUSSELL AND SHAW,

38 Graal James 8L, Bedlord Row - - LONDOM, W.C.1
Reached froom Hovsoms through Brownbow Street
(mear Chancery Lanc Tube Station),

WORLD'S CONDENSER MART.

HNOCEED DDOWN CONDEMNSERS
Set them wp amd save Momey!
N —

11 Plate—00025 M. F.—§1.80
2'. T —Dﬂ“ﬁ H- Fl_.-.-ﬂ‘-“
4 , —001 MF.—$3.20

Add parcel post on Rhas,

Send to—

TRESCO—Davenport, lowa, U.S.A.

10, 1.M.0, for 16 page Catalod.

MARCH 180, 182].

Exviil
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AN ENTIRELY NEW WORK.

| The ABC Telegraphic CODE 6th Edition

FIVE-LETTER CiDIVE.

A to-date Work, raining Five-letter Artificial Code Words with at least a
T'::lul"g-l:tt:r dulﬂrnu:m :jm MINAL-INDEX of the words at the end of the Baok.

Cost of Cabling brought to a Minimum :: Simple to Use.

PRICE £3 38. 0d. net (UK. and Celonies. )

5 i Inland Farcel Post 1)B per copy. Continental Book Post 2[- per copy.

# EDEN FISHER & CO., LTD., 6, 7 & 8, Clements Lane, E.C.4
And 95, 96 and 97 Fenchurch Street, London, E.C, 3.

A NEW INSTRUMENT
For RAPID LEARNING
SCRIBO-MORSE 51w

Scribo-Morse; No. S. 167, cug;ists of a rec-
tangular polished mahogany box containing
imiﬁ: a buzzer and battery, and affixed to the
outside a metal plate having the Morse characters
in relief, as shown white in the illustration, the
remainder of the plate being heavily coated with
a non-conducting material.

One end of the buzzer circuit is connected to the plate and the other to
¢ metal Pen by means of a flexible lead. By ﬁusmﬁ the Pen firmly
over the metal signs, each in turn will emit through the buzzer its
characteristic sound, and thus the learner’s ear will rapidly become
accustomed to the peculiar rhythm of each letter as he hears it.

GRAHAM & LATHAM, LTD., Military Engmeers

(Dept. W. 2) 27, LOTS ROAD, CHELSEA, LONDON, 5.W. 10

e v a As wed by H. M. Wt Ofice, Eictic Supgly Companie
WATER-TIGHT PLUGS SIMMONDS BROS., LTD..
mn CABLE COUPLINGS i, & l'. 8, Newton St., HOLBORN, W.C.

TO MEET HOME OFFICE REQUIREMENTS . ... /™| Coey

E o 250 Amna,
800 Vah Clreult

COUPLING CONNECTING CABLES. LWAY TEE

MARCH 19, 1921. Please mention the Wirelesas World



IMPROVED THREE ELECTRODE
THERMIONIC VALVE

gFﬂH RECEPTION g

i “- An extremely efficient hard receiving valve, cnnfmmmg approxi-
mately to the characteristics given below, and having a high
value of rnIt.l.g: lmpllﬂ::nhnn and ln:ll.[ life.

It will be observed that with an anode potential of 50 volts and
with a flament potential of 3°5 volts, I:hu straight steep portion
of th: characteristic falls across the zero grid potential uﬂl.mllt
ensuring that with these values and with the grid connection made
to the negative side of the filament circuit, the valve functions well
as an amplifier or rectifies efficiently with a leaky grid condenser.

Suitably connected the valve ocscillates readily with the above voltages,

EMENT YOLTS CONSTANT AT 35
Iﬂ ]lhﬂn to il'-! l.'l]l.'."f:- ANODDE POTEMTIAL COMSTANT AT SﬂvﬂLT_'_',-.
. 5 - S a - . -y
trical qualities the valve 1‘ H'i"'
Pﬂllﬂlﬂ m'“t me- r-! - d-a - :-I'I
chanical strength, the 'FT ::i s mmn
electrodes being con- |, Ll }.*’E s .
structed and supported & A mammm
in sach a manner as |3 AT H
to render it specially |= ,-'“' B
suitable to withstand | = 1 He H
rough usage. = dailt -
T z HHH T
HEAEEAAEAEEE | SsimsuasbasssasEa:
All valves sent at & BaERmsassas - ¥
purchaser’s risk. f_:w ! 1,|T t 11 H
PRICE—EACH |¥ bt b R H
14 &, e R
- A =& -4 2 0 +2 +4 *b 8 "y g
GRID POTEMTIAL RELATIVE To
POST FREE. NEGATIVE ENG OF FILAMENT

e e — T ——— =

Sole Agents for e, Messrs. FREDERICK TAYLOR & CO.
60, Long Millgate, MANCHESTER.

H. W. SULLIVAN, {onvon, Ecz, ENGLAND
Works :—" LIVERPOOL HOUSE." MIDDLESEX STREET, LONDON., E.I

Telsgrams : ~ Daadbest. Avansa, Loadon™ ' Telephons': Ofice—Loadon Wall 1518 Warks— Avenus 8871

Printed by Bandera Phillips & Co,, Ltd., Chryssell Road, Loadon, B.W.9, for the
Pr-:E:thnﬂ and Publishers, The Wircloss Press, Ltd., 12.13, Henrietta Btreet, London,
Bydney, N.8.W., 07, Clarence Street ; Helhuuma 422.24, Little Collins

Etl‘ﬂﬂh; New York, 64, Brna.l:l Btreat.
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