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AERIALS AND EARTHS
OUTDOoR aerials are of two main types,
the inverted L-type (Fig. 1) and the
T-type (Fig. 2). The question of
which type of aerial to be adopted is
usually decided by the position and
shape of the house and by the size
of the garden.

The Inverted L-Aerial.—This type

has distinet directional properties.

For maximum signal strength ‘the
< ET: —»‘

= | 5

——DIRECTIONAL
Fig, 1. Inverted L-Type Acrial.

serial should be erected in a direct

ime with the direction of the broad-

asting station, with the lead-in ond

—arer to the station than the free end.

for very short wavelengths a single-

e Inverted | -aerial is very ﬂﬂmlcut

= for higher Wﬂvelengtha a Hwin-

= sial of the same type is recom-

The T-Aenal.—With this aerial the
£ I rtant consideration is that
of equal length.
‘qual in length each

3 > - 'Ii ]_:s}

= 2AELE

arm will have its own natural wave-
length, and sharp tuning will be
impossible. The T-aerial has direc-
tional preperties in both directions.
That is, if the aerial is running north
and south reception from a northern
station will be equal to that from a
southern station, provided, of course,
that these stations are at an'equal
distance away.

The Cage Aerial. —Where an aerial

«35FT—>< 35F T.a-‘

_‘(

=

Fig. 2—T-Type Aerial.

with a large self-capacity (as for
transmitting) is desired, it is usual to
construet one of the “ecage™ or
“ sausage ” type. This aerial is in-
efficient for reception of low wave-
lengths, and is primarily intended for
transmitting purposes.

Natural Wavelength.— The natural
wavelength of an aerial of the usual
form may be taken as 45 times its
electrical length (Figs. 1 and 2). Thus
a standard 100-ft. aerial has a natural
wavelength of 450 feet; that iz, 137
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metres approximately. The average
aerial capacity is 0003 microfarad,

Regulations.—The Postmaster-
General’s regulations concerning aerials
contain the following : Lc'nuth (i.e.
span plus lead-in) must not exceed
100 ft.; height must not execeed
100 ft.

An aerial, however, may contain
several wires, say 70 ft. long, with a
lead-in of 30 ft,

Frame Aerials.—The advantage of
a frame aerial lies in the marked
directive properties it possesses, Power-
ful reactive circuits may be used in
conjunction with them without fear
of serious interference. Provision
should be made for the frame to rotate
go that any position may be taken
up. Iollowing is a table of winding
data and corresponding wavelengths
for a frame aerial having sides each
measuring 2 ft. A variable condenser
of ‘0005 microfarad ecapacity must be
connected in parallel with the aerial.
The wire used for winding on the
frame is 22 sav.d. or 24 s.w.4., enam-
elled, and each turn spaced % in.
from the next. :

Min, Wavelanath Turna | Leagth of Wire

[
180 Metres | al) feet
300 3 8 | i
H00 H [EsiE2s =) £ R
it . [ LORE
T00 = (NS 146 .,
800 = 21 i 1 T 4

For higher wavelengths a larger
frame will be wqmrtd The table in
the next column is suitable for frames
having each side 4 ft. in length.

COILS

Conductor Characteristics.—When
any two insulated current-carrying
wires are brought close together they
form the plates of a condenser whose

e e s e L S s W
I d " IV avelength
Siare . with von-
Tawrns feturean Wire e g 9]
Herns parallel
— e ol B | =
25 % ingh enamelled 1O
30 il 1 | 1500
il i " £ | 2300

capacity depends upon (1) the size of
the wires, (2) the difference of potential
between them, (3) the distance for
which they run side by side, (4) their
proximity to one another.

Single-layer Coils. — The =single-
layer inductance t'.tJIIHinH of turns
which lie very close together. The
end to which the aerial is attached
is at a high potential, the earth end
at low potential. There is therefore
a considerable difference of potential
between the first turn and the last.
But  between the first and second
turns, which run side by side, the
difference is very small indeed ; hence
capacity between them is at a mini-
mum. In the single-layer coil each
turn is separated by a considerable
distance from those whose potential
is appreciably different from its own.
For this reason this type of coil 18
particularly efficient. Its only draw-
back is its bulkiness.

Slab Coils,—If having wound 100
turng on to a tubular former from
left to right, a second layer containing
the same number is put on, working
backwards from right to left, burn
No. 200 will lie immediately over turn
No. 1. There is the greatest possible
difference of potential between these
two turng, and they lie elose together
for their whole length; hence the
capacity between them is large. It
will also be big between No. 199 and
No. 2;and s0 on.

The object of the coil designer must
be to keep turng between which there
is a large potential difference as far




Lattice Winding 7

apart as possible and to separate adja-
cent turns if he can. By so doing
he will keep self-capacity low.
Basket Coils.—0ne solution of the
problem, and a fairly successful one,
iy seen in the basket ' coil, the Hat

narow  inductance sometimes called
O
@e
So
@
]
B
A

Fig. 3.—Plan ¢nd Section of Basket Winding.

the pancake or the spider’s web. Here
the winding takes the form of a spiral
put on to a former shaped like a
wheel minus the rim, the wire being
woven in and out of the ' spokes,”
just as a basket maker lays on hig
withes. A glanee at one of these
coils will show that turng between
which there is a big difference ot
potentinl are as far as possible apart.
The first turn is near the centre, the
lapt at the cireumference of the coil.
Secondly, no two turns lie closely side
hy gide. They are separated at one
noint by the width of the spokes, then
they approach; cross at an angle and
diverge again. Thirdly, adjacent
layers are not in contact. Owing to
the crigs-crossing layer No. 2 separates
No. 1 from No. 3 by an air space.
Unfortunately the basket coil is a
flimsy affair which cannot stand by
itgelf, Manufacturers stiffen it by dip-
ping it into paraffin-wax or shellac,
thus doing away with the air space
between turng and replacing this by a
dielectric with two or three times the
value of air. Thus they reduce self-
capacity by the method of winding and

increase it by dipping the coil. The
hest baskets are those wound on
formers which are left in place: no
dressing is then needed and the full
henefits of the design are obtained.
This point should be borne in mind.

Baskets are not suitable for wave-
lengths over about 3,000 metres. Above
this size they Lecome unwieldy unless
they are made of very fine wire, which
adds an undegirable amount of re-
sistance. Various modifications of the
basket idea have heen designed to
meet the diffienlty. The basket has
only one turn to the layer. Looked at
from above “its windings appear as
seen in A (Fig. 3). In section they
are as in B (Fig. 3).

Lattice Winding. — The lattice-wound
coil A and B (Fig. 4) is broader, and
therefore containg far more wire than
the basket if the two are of equal
dinmeter, It is a kind of crosy be-
tween the basket and the single-layer
inductance. Tts first layer consists
of, say, fifteen turns wound side by
gide. The sixteenth turn is a zigzag
running right vound the coil. The
ceventeenth is wound straight over tho

1)
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Fig. 4.—FPlan and Scction of Lattice Winding,

first, the eighteenth over the second,
and so on until the thirty-first is
reached. The thirty-second is again a
zigzag turn.

In this type of coil the first fifteen
turng are exactly like those of the
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single-layer inductance, and have the
same low eapacity. The sixteenth
erosses all of them, but it does so at
an angle, therefore there is little
capacity between it and any of them.
The seventeenth turn (not the thirty-

R
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Flz. 5.—Plan and Seclion of Honeycomb Winding.

first, as would be the case in a plain
doubleJayer coil) lies over the first,
but it is geparated from it by an air
space cqual to the diameter of the
wire in the zigzag spacing turn as will
be evident from a careful study of
the diagrams Fig, 4 (A and B).
Honeycomb Coils,—The next step
was to make all the turns zigzag, each
acting as a separator for the others.
This kind of winding produces the
honeycomhb coil shownin Fig, 5, A.
Honeyeomh coils can be distinguished
in o moment from others if they are
looked at from above. Kach zigzag
turn is immediately over the one that
precedes it 3 hence the spaces between
turns loolk like the cells of a heehive
save that they arve diamond-shaped
instead of hexagonal. It is possible
to see right down to the core beneath.
The honeycomb is a very good coil,
for it gives air-spacing between both
turns and layers. It has, however,
the drawback that when its windings
are seen in section (Fig. 5, 8) the turns
form wvertical rows. The space he-
tween them is therefore only equal
to the diameter of the wire used. It

was found that self-capacity could be
considerably reduced by making a
small improvement.

Duolateral Coils,-— This improve-
ment, which consists in winding sucees-
sive layers so that they are notiim-
mediately over thoge helow them,; pro-
duced the duoclateral inductance seen
in Fig. 6, o, 1In this drawing the heavy
lines represent the turns of the onter
of two layers, the dotted lines those
of the one below it. When a duo-
lateral coil is viewed from above, the
cells noticeable in the honeycomb type
are not to be seen, The wires appear
to he interwoven like the threads
in a very coarse piece of sacking.

The effect of winding inductances in
this way is to * stagger ™ the turns
when seen in secetion. Fig. 6, B will
make this plain.

Tuning Coil Data.—A table of wind-
ing data for coils of the honeycomb,
duolateral, lattice, and basket types is
given on p. 9. The approximate wave-
lengths arve given in the first column,

Fig, 8.— Pian and Section of Duolateral Winding.

Suitable formers for the above coils
would be 2 in. diameter and 1 in.
long,

Cylindrical Ceils.—The table (p. 10)
gives the wavelengths of *° solenoid ™
or single-layer eylindrical coils, One

-

-

b
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Variometers 9

of these coils may be wound to a de-
sirecl wavelength aud tappings taken

off at any

particular

wavelength required.

intermediate

coil (the secondary) sliding in and out
of the primary, Bolh CDIIb should he
tapped, and two variable ‘condensers
of 0005 microfarad placed across

TasLr or Coin Wixpisas

Primary Cails Secondary Coils |
With <001 mfd. con- | With 0005 mfrl. coie- | Heaetion Coite
: | dewser onopoereliel denser in parallel
Wavelenyth :
——
SV .G ] S5, 5 S,
Tagrns | (e | feerns () T Lo {dd
| . .
! |
= Lot - ] —
300 — 500 <57 S N 50 26 70 20
H00 — 800 a0 20 %5 26 76 Al
i) Th 20 150 25 150 28
1,10 100 28 150 28 2060 28
1Bt — 2,200 200 28 250 28 2000 bl
3.001) 260 28 400) 30 2500 | 2y
|
Variometers.—Windings for broad- primary and secondary coils, one acrogs

ast wavelength

ranges are

given in

the following table Ui dimensions, ete.

each, The
useful sizes.

table gives particulars of

PARTICULARS 0F Loosu-Cournins
Sy S0 Nowaf | o | Tue | Secondary Coi Nocof | o | Durms "Ia';-fﬂ:l.{?""
e e T ek b R AR LT | Turns | - {: feap 1e f: ,};
Longth  Diweter [ hur,'!ﬁ ."J.l'.-mn:.fr-r ] | | G
1 3 80 [22de.] 8 | 4 24 140, |38 dom . 14 +|To 500
4 4 150} 28 d.o.c, 15 | ! | 3 200 32,0 20 T 1,000
12 7 500 |28d.co. | 50 TBinis) 18 #50) 30 85 | T 6,000
___|___ e e S ) s el S Yda oo S eaeeg] e ‘ 3
The formers may be ebonite or card- Inductances in Series.—Ior induc-
hoard. tances in series the total inductance
s . ————— 18 equal to the sum of the individual
Slador diolor inductances :
T R S S e el =T L, - ete,
Diameter | Turnsof | Diameter | Turas of L Ui

wndnehes | No,

24 e,

t inches | No, 24 e,

34 45 21 50
4 [ 38 3 49
4L 34 31 38

Loose~Couplers.—A

——— e |

loose-coupler s

a very efficient and selective tuner.
The usual arrangement is to have one

Inductances For in-
ductances in parallel the total in-
luctance L. is found thus

PN e
STy i

I T etes

where L, I, and L, ave the individual
inductances,
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[nduct_ance of Single-layer Coils.
—This may be fonnd approximately

from the formuly :

(5

L sy = (B2 DX

W -

D

r11)2

3

1

A

1000

of the cireuit is 0013 microfarad
(1001 - 0003 = :0013). Similarly the
inductance of the aerial must be
added - to the induetance of the coil.
The secli-capacity of the coil may he
neglected.

WavereNaTas oF CyLiNprrearn Cores

No. of Turns af
N, 24 5w, Yz
enamelled copper wive|— T ‘ ;-S 8.9

[{l] 1500 4 11 140 140

20 150 145 204 29()

30 2510 | £h 2780 205

41) 270, | 200 340 a65 |

50 a5 350 485 415

(i) 455 400 4440} 405

70 300 | 435 4805 hah

B0 430 | 480, | 535 A00

00 445 | 520 580 (40 |

101 490 | 535 (120) (85

110 nan A0 (60 Ta0

120 555 | 630 0y [

130 580 | 660 | 730 | 800

140 (N (185 ThHH H20

150 B30 | 7200 | 800 876

1430 (55 i 750 830 420

170 75 790 865 0AG

181 T00 TOh 8O0 | 86

16} 700 | RA0 026 11,020

200 40T [ BH0O (TR i 1,060

- —— e

where [

D = diameter in inchey
T = number of turns

Diameter of Coil in Inches

} W = length in inches of portion
woud.

Wavelength.— The w
tuned oscillatory civeus

thus :

avelength of a
t may he found

30 | 4 | dg | 48 | 52 | w6 | o
148 153 158 | 162 164 170 |75
2D, 241 | 25b R 2800 265 305
li 810 336 | 5T 270 390 L2} | L0
385 410 | 440 A70 a0 | 725 T
155 A 10 520 nan &00) (125 R

520 S0 G0 Oa0. | 800 Ta0 Tl

Wavelength in metres =

1885 VO x L

C = capacity of cirenit (micro-
tarads)

L = induetance of circuit (micro-
henries).

If the aerial has a natural capacity of
*0003 mierofarad and the aerial-tuning
condenser (in parallel) has a capacity
of *001 microfarad, the total eapacity

680 B30 675, 7o5 | gEE 825 | 875
(150 Ta0° 760 =G 85 [ 810 O
695 | 780 | BOB | 866 | 25| 985 1,060
Y45 BO0 8T0 | 935 | 1,000 1,072 | 1,140
THO|  BG0| 036 | 1.002 [ 1507201 1.145 [ 1.915
845 | 9200 1,060 | 1,075 [ 141800 1,225 | 12200
876 | 865 | 1,040 | 1,125 | 1,810 1.205  1.475
COD | 900 | 1,080 | 1,176 | 1,270 1.860 | 1.450
b 1,045 1,140 | 1,236 | 1,336 | 1,420 | 1.525
LOTO [ 1,105 1,2000 | 1,208 | 1,400 | 1500 1,000
L0451 1,187 | 1,240 | 1,845 | 1,450 | 1500 1.670
1,080 | 1,170 | 1,260 | 1,305 | 1,605 | 1,620  1.740
11200 1,226 | 1,342 | 1,460 1.572.| 1.687 |..~m|>
1,166 "1,280 | 1,405 [ 1,520 ‘1,640 | 1,756 1.880

CONDENSERS

Fixed Condensers.—The following
data will he useful to the amateur
who builds his own condensers, A
table on p. 12 gives the No. of copper-
or tin-foil plates and their dimensions
to give the required approximate
capacity in the first column. Mica
002 in. thick is used,

Capacity of Fixed Condensers,—
The capacity of a fixed condenser may
be found from the formula

A >_<__K X N
50000d < 900
constant (see

C (mfd) =

K = dielectric table

on p. 12)
number of dielectrics

Ne—

Sl



Variable Condensers I

A = arvea.of overlap of 1 plate in of plates. Thus a variable capacity
gquare inches ‘may be obtained. :

d = thickness of dielectric in inches, The plates are usnally of aluminiuh

Best puby mica should be used for and of No, 22 5.w.q. Npacing washers
the dielectric. The mica should be may he obtained in thickness varying
002 in. thick. from § . to -067 in. The former

Specific Inductive Capacity.—The thickness is the more usually en-
property of -a dieleetric by wvirtue of countered, Fig. 7 shows the standad
whigh it is able to store electrical dimensions of fixed and moving plates.
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energy is known as ity °* specific-  The table on P« 13 1s a useful list of ca-
inductive capacity.” This is usually  pacities, using standard size *vanes
denoted by the letters S.1.0. Another *or plates, and ! in, spacing washers,
name for S.LC. is * dielectric con- Condensers in Series and in Paral'el.
stant.” (See table on p. 12.) —The resultant capacity of condensers
Variable Condensers.—The metallic joined up in parallel is the sum of the
surfaces in these condensers are separ- individual capacities.
ated by air and are so constructed If several condensers of capacities
that one set of plates are movable Cy, €5 O, ete., are joined in series,
and can interlace with the fixed set the resultant capacity (' is given by
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Condenser Values in Wireless Cir=
cuits,.—The aerial tuning condenser
should be wvariable and have a maxi-

G —BLC]

HOLES

lﬁmuf;;e >3

“F HOLE '_*_1 s |

16| 16

Fig. 7.—Dimensions of Standard Condenser
Plates.

mum value of 0005 microfarad to
001 microfarad.

The secondary coil should have a
0005 microfarad wvariable condenser
connected in parallel.

Anode coils should be tuned with
a five-plate variable condenser.

The grid cond:nser should have a
value between -0001 and <0003 micro-
farad inclusive and need not be vari-
able.

Other fixed condensers should have
the following values : H.T. condenser,

Brrxpepr CoiLs

Coil Xu. W avelength, wsing 00075 nifd. cond.

e sl - e ———— e e —

Boe L =t 810 — 380
B, 2 | 350 — 470
Baed 430 — 610
e a0 — 900
73 TO0 — 1,100
100 030 — 1,450
150 1.300 — 2,100
20K 1900 — 3,000
300 2600 — 4,100
400 | 3.700 — 5,800
SO0 5,500 — 9,000
o) | 5,500 — 13.500
1000 [ 12.500 — 21,000

-5 to 2 mierofarads; phones con-
denser, +002 microfarad ; the con-
denser across the primary of L.F.

transformers, 002 microfarad.

CrysTar DETECTORS
. The following list gives the names
of some of the better-known ecrystals.
There are many others, especially

IienectRic CONSTANTS

Material ‘ Sk,
ok oW e dfE EESNTIE N | =
Plate glass . - " A 1 4-5
Flint glass . é : o X 4 to G
Mica . . - 2 - ' 0
Ebonite : - . ., . 295
Paper (Manilla) . . o 3 ! 1:5
Air . . : 2 5 : 1
Paraffin wax , - . . ‘ 25
Presspahn . » % E : b
Shellae . " . ; o b
Porcelain . : L ; ‘ a-i

those now marketed under wvarious
fancy names ending in “ite.” The
majority of these are purely and
simply galena.
Bornite . : . 3CuyS4Fe,S,
Carborundum . NiC
(‘assiterite (tinstone) SnO,

FixEp CONDENSERS

No. of | Dimensions
o of Plates
e, by cms,

Capacity in |
mfds. (approx.) Plates |

(001 2 1L -1
0002 2 e o=l
0003 2 i |
0004 2 oz e |
(005 2 28 % 2
LN 2 3-8
0007 2 3 x2
0008 £ .2 4 w2
O00Y + i |
-1 L{] VLS |
LS 6 5 i i |
({2 1] -4 w1
025 | i} g R
003 | 6 - d XD

Copper pyrites . Cu, 8, FeS;
salena . s
Graphite : e

Hessite . . Ao Te

- S - o LA
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Valves 13
Hematite . . Fe, O, VALVES
2 b L 1] ¥ - - - ’
Ht%rtzlte_. . S }’5: A useful list of receiving valve data
Iron pyrites . . FeS, ' is given in the following table. In
M&Lachlie. . - ﬂuc}’af'“H:aO the column marked * Purpose,” the
1\‘11_913’]3&@“1‘39 : ijﬁz letters signify the use for which the
'f—‘j-l-'[’m]; - : - Si valves are best suited. G means a
Tellurium 'Fe
Tungstellite . -
Zincite s e L
. RS =y i )
The chemical formula of a pure Tupe of Vatre | Filment ‘f;i,.’f:-f{-ir}f, Vot | Lurvcss
specimen is given in most cases. N (i . S5 AR a1
u - BULOL B8 " 20 45 20—80 (8]
Crystal Contacts.—It is most im- R o e L
. . e B o =8l g | St (¢}
portant to use the right contact in e 440 63 | 4510 i
. . s - e | LH g b R | H—B0 1
conjunction with any  particular  “7F po 0 T 5§ L i b S
crystal. Here is a list to guide the Ol R T T
A ™ e L T 1-6—1-8 B B0—70 1
ﬂn]t}t{?lll. ) st evudioi. 10 1 H— 150 (]
Galenw.—A silver, copper, or brass Tdiswa A R 0 | -7 |08 i
- : & . B . 440 1 =Th 100 (i
whisker, < ARDE |18-20| -8 < 80=060 &
i x : . w  AT0g . 25 00 | 20—50 i
Molybdenite—A flat silver strip. By o0 | 16 [soo—o00 | L
oMby a - Ll L il ] Ha i Bt d
Silicon.—A gold or steel whisker. e P : il e S
Vet g ETET] Y - " ve PYEDE 50 | 2l bl=—T1060 I
Carbo -er.rm’u.n;. and Steel.—In the re- &  FY vl W B P =
csigtance of wibratien statie dis- RS po—i:0 | -8 || Bo=1%0 | JID
sistance of vibration and statie .dis- .o Gl el B O il
turbances and for constancy in action, sl (e $8—50 | 4 | 40—80 I
. . . . Hidn ] Hinin
this combination remains supreme. DER{ L8 ! -4 | 30—70 G
. I ’ i X i 3
An added potential by means of a iy i v [] o t "= T R
battery and potentiometer is neces- S T W i [REL 1‘;3.’.5‘2" .;:‘,-_
ar i a DD [ A 25 | 50150 ;
RALYS ere e fo B ol e SDED 1'8 ! 4 80— 150 I
Crystal Combinations.— Besides the of e BB Am | 28t oo
well-known zincite-bornite combina- »ow LI g0 f s laoo—ooo [
tion of erystals there are other com- R Ly T 85 | —100 | L
" f L85 4-5 8 1060 L
SO (B 45 | 25—200 | L
S i : SR oo ) M 76| 25-100 1
CarACITIES OF VARIABLE ((ONDENSERS i Sars e =1 Gl i
T kT Wy SR AR s 0 au—--:u [y
L i . " ¥ R 5V el ! S—150 3
No. of No.of  Approx. Capacity SR i 75 | 24— i
Wiwed Hlgles | Marving Flates 1w nifids, Mullard DF | 2:0—39 i) )—100 (i
y " -t DFAOD b A1 <30 A—A10 L
= . ¢ - i - § DF A1 HiE e Hi—40 1
DFAZ 3:5 25 2)—95 1
: D Nile) o LFOra A 14 e 20—50 #]
?1:? 12 GOL5 w LPOmB| 14 9| 20—50 (i
24 28 001 o LFOMC| 1'% 4 | 20—H0 ik
22 21 -0075 o Livolt O 110 25 | 80—150 8
15 14 0005 - g (L .5 62 | 20—50 i
e I 2 |2 G
1“ H IJHU:E = lJ‘ :al 1 'I 10 15 ._!ml,_,_um L
T (] -0001 i f' A2 B | BE N [1@—3ou {
& Wit " A3 4-0 =07 =1 i
2 1 ! YVermnier e e i il P B
" b 0 65 15—30 —
LY Myers:. S - 410 0 20—300 *
- e o e L ST 25 | So—s00 | @
binations that are as good but less pefonnuz | — e Tt G
W . o HEL . Hal] 1 fith 0
known. Four others are given: momex:. 50 2 |0l G
Galena - tellurium, tellurium - zincite, it S [ = i i
ot y Aoritdn. | Wemownlve . .| B—1a| ®5 | 17—35 DL
carho?unchtm—mhcon: copper Pyries- ~piigon - .| a0 . |s—m f
toellurium. - '
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general-purpose valve ; D, a detector
valve : H, a high-frequency amplify-
ing valve; and L, a low-frequency
amplifying valve.

FILAMENT

“PLATE
Fig. 8. Valve Lez Spzcing.

Valve Holders.—Frequently the con-
structor who drills his own ebonite
panel experiences difficulty in drilling
the holes for the valve socket in the
eorrect positions. It is advisable to
malke a small brass template with the
necessary holes correctly drilled, which
can be used whenever necessary. Fig.
8 shows the correet setting-out of the
holes.

RESISTANCES

Filament Resistances.—For bright-
emitter valves the maximum resist-
ance of the filament rheostat should
be 5 ohims. Dull-emitter valves need
more resistance, — from 25 to 30
ohms.

In making a wire rheostat care
should he faken that the current
which it will be required to pass does
not exceed the safe carrying capacity
of the wire used.

Potentiometer.— in multi-valve sets
employing several stages of H.I.
amplification the use of a potentio-
meter for controlling self-oseillation is
almost ecssential. The resistapee of
a potentiometer lies between 200 and
800 chms.

TRANSFORMERS

Low-frequency Transformer.—These

transformers have an iron core and
have a step-up ratio of from 1-1 tfo
1-8. The most usual ratio iz 1-5.
Particulars of a L.F. transformer
having this latter ratio are as follow :

Primary winding—3.500 turns of
No. 40 s.w.G. s.s.e. copper wire (1 oz.).

Fﬁeeuudtu} winding—17,500 turns of
No. 47 s.w.c. enamelled eopper wire
(1} oz.).

Bobbin—2 in. external diameter
tube, £ in. internal diameter, 1} in.
long. Flanges. 1] in. diameter, § in.
thick.

The iron core should be built up of
parrow strips or * laminations 7 of
Stalloy iron. The magnetic circuit is
clozed by similar strips on either side
of the windings parallel to the core.
These two strips are yoked together
by shorter strips at right-angles. Each
strip should be enamelled. Fifteen
strips will be required for the core,
8 strips each for the two sides, and 16
voke strips, all & in. wide.

Connections for L.F. transformers
are—

O P to Plate 08 to —L.T.

IP to +HT. IS to Grid.

Telephone Transformer.— It is ad-
visable to use low-resistance telephones
in conjunction with a suitable trans-
former in the plate circuit of a valve.
The telephone transformer has a step-
down ratio. Suitable windings for
120 ohm phones on an iron core similar
to that of the L.F. transformer are :

Primary : 44 oz. No. 42 s.w.¢G. s.s.c.
Secondary : 2 oz. No. 36 5.w.3. s.s.c.

If the low-frequency side of the sef
is inclined to howl, conmect all the
iron cores to earth. A resistance of
the order of 50.000 to 100,000 ohms
placed across each of the secondaries
of L.F. transformers helps to produce
distortionless telephony.
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High-frequency Transfermers. The
high-frequency transformer  differs

from the low-frequency transformer
There are.
of course, other methods of eoupling
H.F. valves than by the H.F. frans-
former, but the latter is perhaps the

voltage may be obtained. Two of
these large eapamty cells connected in
series would be sufficient for the wsual
dull-emitter valve. Much smaller cells
are used for the high tcnsion battery.
Forty of them joined in series—that is,
the zine elecirode of one ecll connected

TasnLE oF REsistance WikEes

Eurela German Silver
S, H-.r!'. 3 ==
Hlesistunce Yards Current Hesislance Yards {urrent
per yeard | per b, capacity per yard per Capacily
18 ' 3 I 43 35 177 * 8l 35
20 66 35 2-5 -315 5 2:5
29 1-10 | 140 1-5 520 147 1-5
24 F-i# i 227 10 541 | 238 1:0)
26 265 ‘ 240 0-5 195 319 05
28 3-01 562 025 1-85 ' 527 0-25
30 | 558 | Tle -2 | 2-65 . T30 02
a2 =30 ' 813 015 3:80 G54 O-15
3 ‘ 10-13 i 1.300 0-1 | 4-52 i 1,360 -1
36 b SRESE. e 3906l 05 w06 | 2,000 i OF
38 = 23-81 | 3,060 i — 11-53 3,295 —
“40 ‘ 37-18 | 2961 = 1770 | 48% =

most simple in operation. Below is
a table giving winding and wave-
length data for the plug-in type of
transformer. Fig. 9 shows the pin
connect ons.

Wenelengih
(<0003 mfd, con-

Tstrns

4 % Lrimary and S-W.G
ENSEY MrTO8S _ S
T | BELL !aﬂ;
priary) .
— s : .
300 — 450 | 50 each [ 38
400 — 700 ! 7 L [ 38
600 — 1,000 | EHIS 18
90t — 2000 | 1ot} <, 42
2,000 — 4,000 243§ B 42
H.T. axp L.T. BATTERIES

Dry Cells.—With the advent of the
dull-emitter valve it is possible to use
large dry cells as a source of current
for filament heatine. Each cell has
an approsimate voltage of 1. and by
joining them in series mult ples of this

to the carben electrode of the next cell
and so on—would give 60 volts.
Accumulators.—Secondary batteries,
or accumulators used in wireless re-
ceivers for the purpose of heating the
filaments of valves. are usually of the
“ pasted-plate © type. These plates
are made of spongy lead, or lead perox-
ide, and are immersed in a liquid,
known as the electrolyte. The elce-
trolyte is sulphuric acid and pure water,
the specific gravity of which should be
about 1-22 (sometimes written 1220).
As the cell discharges the speeific

gravity will fall and the eell should.

not be discharged to less than a
quc-}ﬁL gravity of 1170.
vity is cc-nvementlv measured by a
hydrometer.

Mixing and Adjusting the Electrolyie.
—Acid of 1-22 specific gravity con-
tains about 1 part of concentrated pure
acid to about 3 or 3} parts of water

Specific gra- -

)
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by volume. In mixing this. add the
acid slowly to the water (and not the
water to the acid), and.wait till the
golution is cold.

Capacity of an Accumulator.—The
* capaeity 7 or holding power is rated

(ol

@

Fig. 9.—Conncetions of Plug-in H.F.
Transformer.

n *fampere-hours.” A 100 ampere-
hour cell will give a continuous dis-
charge of 5 amperes for 20 hours or
I ampere for 100 hours.

The capacities of accumulators vary
congiderably with the make, size. ete.,
but an average value for the ° ]hi*_\f{_*l.l-
plate 7 type is about 10 ampere-hours

type having a consumption over -5
ampere each. For valves having a
consumption of -25 ampgres, a capa-
city of 5 ampere-hours per valve will
be suitable.

Charging Rate.—The charging am-
peres in practice average one- tcnth to
one-eighth the capacity. <

Maximum Discharging Rate.—This
largely depends upon the mechanical
construction of the plates and should
not, as a rule, exceed one-eighth the
capaciby.

A SHORT DICTIONARY OF
WIRELESS TERMS

Aerial.—An elevated system of
wires, insulated from the supports and
connected in series with the receiver,
used to colleet the electro-magnetic
waves and transform them into high-
frequency oscillatory currents. These
currents flow into the earth and the
receiver detects them on the way.

Aerial, Frame.,—'T'he aerial in this
case consists of several turns of wire
wound on a frame which 1s able to

ACCUMULAT(

Nuwndier of Plates in

Diwensions of

)R DDATA

] i
Charging  Discharging

Cells Plutes Current Clurrent '; Capacity
= ¥ B T T = SRR = | e

Latal Positive | Negative Length Width | Thickness | 4, peres | Ampeéres | Antpere
inches inches inches | | Howrs
2 1 ] | a2 1} Y, B & | 3
e 1 7 gl [ | a0
il | 3 1 1a 10 | 1 | 10 | 130
11 a (i 15 10 . 1 ; 15 | 25 220

-per square foot of positive surface
(both eides).

The number of negative plates in a
multi-plate cell exceeds the number
of pasitive plates by one.

Choosing an Accumulator for Given
Set.—A capacity of approximately 10
ampere-honrs (actual) should be allowed
for every valve of the bright-emitter

rotate. The frame aerial usually takes
the place of the aerial and the A.T.I

FEther.— A medium, assumed to exist
in space and matter, through which
electro-magnetic energy may be trans-
mitted.

Alternating Current.—An electric
current which reverses its «direction
of flow at certain fixed periods.
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Ampere—The practical unit of cur-
rent,

Amplifier.— An instrument consist-
ing of a number of valves coupled
together, used in conjunction with an
nrdmar receiver for the purpose of
m&gmﬂma or amplitying the signals
received. Amplifiers may be cither
radio (or high) frequency or audio (or
low) frequency, See Amplifiers, High-
frequency and low-frequency.

Amplifier, High-frequency.— Usually
abbreviated to H.I'. amplifier. Une in
which the incoming oscillations are
magnified before being passed to the
detector for rectification. Amplfica-
tion may be obtained in several ways,
usually by means of air-core trans-
formers between the valves, each
transformer being tuned to the wave-
length it is desired to receive.

Amplifier, Low~frequency.—Abbrevi-
ated to L.E. amplifier. A device which
magnifies signals received by the de-
tector. The currents which would
normally be passed through the tele-
phones are led to the primary of a
low-frequency iron-cored transformer,
which has more turns in the secondary
than the primary. Thus an increased
voltage is delivered by the secondary
winding to the grid eircuit of a valve.
This inereased vn]tuﬂc liberates stronger
currents in the [Jld-{e cireuit.

Amplitude,—The maximum or mini-
mum value that current or voltage
reaches during an alternation.

Anode.—The outer electrode of a
valve, Generally a cylindrical metal
plate. Also known as the ** plate.”

Antennma.—Sce Aerial.

A.T.1.—See Tuner.

Atmospherics.—Interference caused
by electrical disturbances in the at-
mosphere.

Audio-frequency. —Frequencies
which come within the range that can
be detected by the human ear.

Audion.—The name given to the

first three-electrode valve, which was
soft.
Auto-coupling.—See Dgrect-coupling.
Autedyne.—The production of beat
notes by some apparatus mncorporated

‘in the actual receiver., Nee Self-
heterodyne.
Battery, High-tension.—Abbreviated

to H.T. It consists of a number of
small primary dry cells® (or it may be
of wet cells or secondary ecells) con-
nected in series to give a pressure of
hetween 15 and 600 volts, depending
on the type of valve used.

Battery, Low-tension.—Abbreviatecd
to L.'T. It is usually a secondary bat-
tery, or accumulator, and is connected
to valve filamnents in order to maintain
them in a state of incandescence neees-
sary for the liberation of eleetrons to
enable the valve to fumction as a
rectifier or amplifier.

Beat—The result of superimpos ng
one alternating current on another
of different frequency, used in con-
nection with autodyne and heterodyns
reception.

Blocking Condenser.—A fixed con-
denser used to prevent the passage
of D.C. in any cirenit.

Buzzer.—An instrument with an
automatic make-and-break which will
cause damped oscillations in H.F.
circuits.

Capacity.—The property which a
condenser has of receiving and storing
a charge of electricity. It depends
upon the size of plates, the distance
between them and the nature of the’
substance filling the spaces. Generally
referred to in terms of microfarads,

Capacity-coupling. — The transfer-
ence of energy from one ecireuit to.
another by a condenser connected to
both ecireuits.

Carrier Wave.—A cont'nuous high-
frequency wave, emitted by telephony-
transmitting stations which. if merely
rectified, is turned into a sleady drect
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current, and if heterodyned, gives a
steady note in the tplpphoneh. By
means of a microphone the voice of
the spealker is made to vary the ampli-
tude of thiz wave.

Catheode.
The filament
supply in a valve.
trod )

atwhisker.—

1t kathode.
r source of the electron
(The negative elec-

A pointed metallic con-

taect., usually in the form of a helical

coil of wire, usged in conjunection with
a crystal.

Characteristic Curve.—A curve drawn
on squared paper showing the relation-
ship between the }mtvniml of ﬂ](‘ orid
and the eurrent in the anode fi :1111(3][1
circuit.

Choke, H.F.—An inductanee of high
value with an air core: used to pre-
vent the passage of H.F. currents.

Cheke, L.F.—An inductance of high
value having an iron core; used to
prevent the passage of L.F, currents.

Condenser.— See Capacity.

Cenductor.— A substance containing
eleetrons which are free to move under
the action of an electric field. The
only good conductors of electricity are
metallic, the atoms of which will,
under the slightest provoeation, part
with an electron.

Counterpoise,—A system of wires
direetly underneath the aerial, in-
sulated from earth. A capacity to
sarth is formed through the counter-
poige acting as. one ]_.:hie- of a con-
denser and the ecarth as the other

plate.

Continucus Waves,—Usually abbrevi-
ated to C.W. Waves which reach the
same amplitude at each alternation or
reversal.

Coupling, Direct.—If one portion ot
cach of two cirenits is commeon to both
circuits, then the two circuits are said
to be (Ill'ect]v coupled.

Coupling, Indirect.—This is the elec-
trostetic or magnetic connection be-

tween two civeuits for the transfer-
ence of energy from one eir E_“t to the
other.

Crystal Detector.—A means of de-
teeting damped or modulated waves
by which a type of crystalline mineral
is used. The erystal has the property
of allowing more current to pass in
one direction than in the opposite
direction.

Damped Waves.—See Waves,
Damped.

Detector.— A device, usually ecither
a valve or crystal. which has the pro-
perty of allowing the passage of H.F.
currents through them in one direction
only.

Dielectric.— The insulating substance
between the electrodes or plates of a
condenser.

Direct Current.—A current which
flows in the same direction c’.rmtinua]ly';
such as the current obtained from
aceumulators and dry cells.

Direction Finding.— A method by
which receiving apparatus Is so ar-

anced that the uperqior is able to
tell from which direction of its Iecipro-
cal received signals are coming. Ab-
breviated to D.F.

Earth.—An essential part of an
aerial circuit. It usuvally consists of a
number of wires buried in the ground
under the aerial. Most amateurs make
an earth conmection by soldering the
wire to a cold water pipe. It may be
recarded ag an electrical reservoir into
and out of which the received oscilla-
tions may flow as they oscillate in the
aerial circuit.

Electrode.—One of the elements com-
posing a valve, such as filament, grid
or anode. Also the positive and nega-
tive terminalg of wvarious other pieces
of electrical apparatus.

Electro-magnetic Induction. — The
transference of energy from one eir-
cuit to another when these circuits

P
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are mot commected directly with one
another,

-~ Electron.— A particle of negative
electricity contained in an atom,

Electre~motive Force. The force that
produces or tends to produce current.

Ether.—See Aither.

Filament.—The part of the valve to
which the accumulator or dry bat-
tery 18 connected.- Tt is made incan-
descent by the passage of the current.

Frame Aerial.—See Acrial. Frame.,

Frequency.— The number of times an
oscillating current changes its direction
n a given time. usually per second.

Frequeney. — Sz¢  Audio - frequency
and Radio-frequency.

Grid.—The control electrode of a
three-clectrode valve, usually consist-
ing of a mesh or helical coil of wire
surrounding the filament. Potential
changes of the grid cause magnified
current variations in the ancde cireuit,

Grid-leak.—A high resistance path
connected between the grid of a valye
and the positive or necgative of the
low-tension battery. Placed in shunt
across the grid condenser it provides
2 path or leak whereby the electrons
which collect on the orid may return
to the filament. Without this leak
the aceumulation of electrons en the
grid would interfere with reception.

Ground.—An  American term for
earth conneetion.

Hard Valve.— A valve of which the
containing vessel has been exhausted
to the highest possible degree. Nearly
all English valves are hard.

Harmonic. — Submultiples of the
fundamental wavelength radiated from
a station.

Heterodyne.—The production of an
audible {requency by superimposing
one high frequency on another of
slightly greater or less frequency. As
opposed to autodyne it implies that
oscillations are produced by an oseil-
lator which is not part of the receiver.

High-frequency Amplifier— See Ani-
plifier, High-frequency.

High-tension Battery. See ﬁttm'y.

Impedance.—The resistance offered
by a coil to varying current, cue to
ohmic ‘Tesistance and the counter
EM.F. created by the Varying
current.

Inductance.— Analogous to mechan-
ical inertia. The term applied. to elec-
trical inertin of a circuit. In an
oscillatory circuit the inductance alter-
nately stores the energy in magnetic
lines of force and dissipates it by charg-
ing the cendenser across the coil.

Induction.—The production of VAIY-
g electric currents in one coil by
means of another coil possessing cur-
rents similar in form but of opposite
EM.F. in juxtaposition.

Insulator.— A term applied to all
materials which form very bad con-
ductors of electric currents, They do,
however, allow high-frequency oscilla-
tions to pass when they act as the
dielectric of a condenser.

Jar.—The Admiralty unit of capacity,
being 1-900th or -0011 of a microfarad.

Kilowait.—A thousand watts. A
watt is the electrical unit of power
just as a horse-power is the mechanical
unit. 746 watts equals 1 horse-power,

Lead-in—A conductor joined be-
tween the aerial proper and the aerial
terminal of the receiver. As its name
implies, it * leads in * the oscillating
currents from the aerial.

Lightning Arrester.— A very small
spark gap frequently connected he-
tween the aerial and earth terminals
of the receiver, zo that if the aerial
is struck by lightning the discharge
will jump across the gap and not flow
through the circuit and damage the
apparatus.

Loading Coil. An additional coil,
usually placed in the tuning cireuit, by
which the wavelength of that circuit
is increaged.
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Loose-coupler.—An arrangement of
two coils between which the coupling
can be varied ; frequently used in the
aerial circuit of either a crystal or
valve receiver. By this method slightly
better selectivity is obtained than when
direct coupling or only one coil is used.
Loud-~speaker.— It consists. usually,
of a teléphone earpiece with its dia-
phragm placed very near the small end
of a horn of conical or similar shape.
The acoustic properties of the horn
'lmplil",-' sound emitted from the ear-
piece.
Low-frequency Amplifier.—See Am-
plifier, Low-frequency
Low “Tension.—A
electrical voltage.
Megohm.—A million ohms.
Mica.—An insulator commonly used
for making fixed condensers. Ruby
mica is the hu,t to use for this purpose.
Microphone.—A mass of carbon
granules loosely packed between two
carbon blocks in such a manner that
when these blocks are caused to
vibrate by air waves striking them the
granules are either compressed or
released, thus producing a variation

small wvalue of

in resistance in the microphone cir- -

cuit. Used in transmitters.

Oscillating Current.—An alternating
current of very high frequency.

Oscillating Valte, —A valve so con-
nected that it will produce oscillations.
In a receiving circuit this is done by
means of a reaction coil coupled back
to the aerial or grid circuit.

Phase.—A phase difference is said to
exist when one oscillating current is
superimposed on another oscillating
current (both of the same frequency),
provided that the value and direction
of one current is not, at any instant,
equal to the value and direction of
the other current.

Plate—Another name for the anode
of a valve.

Polarity.—The phenomenon of elec-

tricity is due to a flow of electrons in a
circuit. That place in the eircuit from
which the electrons are considered ag
beginning to flow is called the negative
pole; thus they flow to the poutwo
pole. 1In the case of a battery it is
incorrectly assumed that current flows
from the positive to the negative pole,
that is, in the opposite direction to the
actual electron stream.

Potential.—The pressure or voltage
of an electric current, The amount of
current which flows through a given
resistance depends. upon the potential
or pressure of the current applied across
its ends.

Potentiometer.—A variable resistance
gene rally used for the purpose of plac-
ing the correct potential across a
erystal to enable it to rectify efficiently.
Carborundum is about the unly (.1y-1a..lfl
that needs a potentiometer. It is also
used in valve ecircuits to control the
potential of the grids with respect to
the filament.

Primary. — That coil of a loose
coupler, or winding of a transformer,
in which the current first flows. The
coil or winding in which an induced

current is produced is known as the

secondary.
Radiation.—The phenomenon of an

aerial throwing off clectro-magnetic
waves,
Radio Frequency.— Usually called

high-frequency current, abbreviated to
H.F. This refers to the currents as
received in an aerial and earth circuit
before they have been rectified or
changed to an audible frequency.
Reaction Coil.—The coil used in the
plate circuit of a detector valve, and
usually magnetically coupled to the
aerial or closed cireuit of the receiver, 13
called the reaction coil. By its aid the
stronger currents flowing in the plate
circuit of the valve are made to react
en the incoming oscillations in the
aerial circuits. These two sets of
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oscillation currents are exactly in step,
and provided the eoupling between the
reaction coil and the aerial or closed
cirenit- is sufliciently eclose, the plate
currents will be superimposed on the
incoming escillations and will pass with
them through the walve, producing
still stronger current variations in the
plate circuit. In this way a single
valve may be operated as a detector
and regenerative or retroactive am-
plifier.

Regenerative Coupling, — See
action Coil,

Resistance.—The property possessed
by all substances of offering in a greater
or less degree opposition to the passage
of an electric current.

Resistance, Filament. — A device
placed in geries with a valve filament
and itg accumulator to limit the amount
of current supplied to the valve. The
brilliamcy of the valve filament may
thus be adjusted, and its best heat for
good reception easily obtained. It
congists usually of a spiral of resist-
ance wire having a resistance value of
between 5 and 30 ohins, according to
the type of valve in use. The filament
resistance is made variable by means
of a slider which passes over the spiral.

Retroactive Coupling.—See Reaction
Cloil.

Secondary.—The coil of a loose-
coupler or winding of a transformer in
which a current is induced by the
primary.

Self-heterodyne.—As  opposed to
heterodyne the superimposed oscil-
lations are supplied by the receiver
itself.

Self-induction. — Every conductor
possesses the property of induction in
a greater or less degree, but umnless
the conductor is wound in the form
of a coil with adjacent twrns close to
one another, the self-induction of the
conductor is negligible.

Solenoid.—A magnet, consisting of

¥
G-

a ecylindrical coil of wire traversed
by an electric eurrent.

Specific Inductive Capacity. — A
constant applied to dielectrics which has
an importint bearing upon the capa-
city of a condenser. [If a dieleetric of
S.1.C. 2 is substituted by a dicleetric
of S.1.C. 6 the capacity of the condenser
is trebled.

Static.—Similar
atmospherics.

Supersonic.—Frequencies which the
ear cannot detect: any frequeney
above 20,000 per second.

Telephones. —Instruments employed
for converting electrical variations into
sound waves of audible frequency.
They usually consist of coils of fine
wire round a magnet, in front of which
1s mounted a diaphragm. Electric im-
pulses through the coils impart a
movement to the diaphragm by mag-
netie attraction, thus setting up sound
waves which affeet the human ear.

Transformer.—An instrument pro-
vided with two or more windings
closely coupled in such a manner that
a current variation in one, known as
the primary, induces an opposite cur-
rent in the other, called the secondary.
If the secondary is larger, that is,
contains more turns of wire than the
primary. the device is called a step-up
transformer. If the secondary con-
sists of less turns than the primary
it is known as a step-down trans-

disturbances to

former. Transformers used for dea!-
ing with radic—or high—frequency
(=] L=} 4 .

currents have an air core, whilst those
for use in connection with audio—or
low—irequency currents usually have
a laminated iron core which may be
either open or closed.

Transformer, High-frequency.—This

is the coupling device used between

suceessive valves in a high-frequency
amplifier. 1t consists of primary and
secondary windings wound close to-
gether on a core of non-conducting
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material. The primary winding is the condenser. A loose-coupler is em-
placed in the plate circuit and is ployed where two tuning circuits,

shunted by a small variable condenser.
H_F. ¢urrents oscillating in this winding
are tuned to the wavelength of the
aerial circuit by means of a condenser
across the primary. These currents are
transferred to the secondary winding
and thence to the grid of a second
valve, and these in turn liberate still
stronger currents in the plate circuit
of the second valve.

Transformer, Low-frequency. — It
consists of primary and secondary wind-
ingg of very fine wire wound on a core
of iron wires or plates. It is of the
step-up variety, that is, the secondary
Las more turns than the primary, the
ratio being usually between one to
three or five.

Transformer, Telephone.—An instru-
ment consisting of primary and second-
ary windings of very fine wire, wound
on a cors of iron wires or plates. The
primary usually contains more turns
than the secondary. Tt is used with
low-resistance _telephones, and obvi-
ates the risk of damage to.telephone
windings by the direct passage of
eurrent irom the high-tension battery.

Triede. A 3-electrode valve.

Tuner.—In order to receive signals
from.a given fransmitting at&tmn the

receiver must be ac jl’thfl‘[[ to the wave-
length of the transmitter. This ad-

justment, or tuning, is eifected by
varying the amount of induetance and
capacity in the receiver circuits. The
values of induetances within the re-
ceiver will depend on the size of the
inductance coil, also the number of
its turns inclided mm the ecireuit, and
the amount of capacity (in the form
of a variable condenser) in series or
parallel with the coil. A fixed in-
ductance coil, that is, one in which
the number of turns is nef wvariable,
will only tune to wavelengths allowed
for by varviations in the capacity of

aerial and closed, are used for the pur-
poses of reducing jamming. The three-
coil tuner contains mountings for three
coils, one in the aerjal circuif, one in
the closed cireuit, the third one being
the reaction coil. Coupling between
the circuits is effected by varying
the distances between the coils.
Valve.—The valve is a vacuum tube
of glass containing a filament, grid, and
pEatr The grid is usually a wire spiral
surrounding the filament, and the plate
consists of a metal cylinder surrounding
both filament and grid, neither com-
ponent touching the other. For de-
tecting purposes the tuner is connected
to grid and filament; and the tele-
phone or plate eircuit, which contains
the- telephones and lufrh tension bat-
tery, is joined to the plate and filament
of the valve. An accumulator of two,
four, or six volts is connected to the
filament in order that the lotter may
be made hot. When the filament is
cglowing it throws off particles of nega-
tive electricity (electrons) which are
attracted by the plate, this being at
positive liuientnl by reason ot its con-
nection to the positive pole of the high-
tension batfery. This flow of elec-
trons between filament and plate con-
stitutes a conducting path for currents
from the high-tension battery, which
currents pass through the telephones
and impart a movement to the dia-
phragm when the current starts and
‘atnp‘: Incoming oscillations, whick
take the form of waves, of which the
upper halves are positive and the lower
negative, come on to the grid fremn
the tuning circuits. The positive halt
of a wave charges the grid positively
and thus assists the pfdte in its attrae-
tion of electrons from the filament,
consequently a current flows in *th{,
plate eircuit, The negative half of a
wave charges

the grid mnegatively,
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which means that the electrons, or pacity of the circuit and thus alters

negative particles of electricity, are the
reyelled from the grid, on the

that ** like repels like.”

principle may
and thus no ecireuit of a detector valve to tune

wavelength. The wvaiiometer
also be used in the plate

electrons are able to malke their way that cireuit to the wavelength of the

to the plate. Under these
conditions no current flows
i the telephone circuit.
Thus, at each half-wave a
passage of current from the
}ugh—temmu battery pro-
duces a click in the tele-
phone, and as these occur
in rapid suceession, sound
waves are set up.
Valve, Seft.—That type of
valve in which some residual
gas is left in the bulb.
Usually these valves can
only be used as detectors.
Vario~coupler.—A piece of
apparatus employed for in-
direct magnetic coupling of
two ecircuits, In construe-
tion it is usually similar to
the variometer
below, except that the two
Wmdmga are kept separate,
each winding being part of
a distinet circuit.
Variometer.—It is gome-
times used as a tuner in
place of the more usual in-
ductance coil and variable
condenser. It consists of
two coils; an end of one
being connected to one end
of the other. the two free
euds heing connected in the
same manner as an induct-
ance coil. The two coils are
wound on separate formers,
one of which is made to
rgtate within the other
through an arc of 180 de-
grees, Movement of the
coils in .relation to each
other produces changes in
the inductance and G-
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aerial “oscillations, for purposes of
reaction.

Volt.—The electrical unit of pres-
sure.

Wavelength.—The distance between
sugcessive crests or troughs of an elec-
tro-magnetic wave assumed to be

The solution umy be made as thick as
possible, as it can easily be thinned
down by the ar]_chtmn of a little more
spirit.

Ebonite Weighis and Sizes.— The
following table will he found useful
for those who construet their own sets

B.B.C'. Starton CAnn SioNs AND ADDRESSHS

Towmn Clall Sign

|
Abprieen ' i ‘ 2B D

Studio Adidress

| 17, Belmont Street,

Tyecnsmitting  Station

|
| 6, Golden Square,

Birminglinm SO 105, New Street. Summer Lane Power Station,
Bournemonth : i BM 72, Holdenhurst Road, Bughey Road, Charminster.
Bradford : ; 2°LS | Cabinet Chambers, Basinghall | Simes Street, Bradford.
street, Leeads,
Cardiff- : : a WA 3t Park Plice. Eldon Road.
Edinburel . . 2 1'H T8, George Strest, Edinburgh University.
Cilageow . ; : e LG 21, Blythewood Square. Port Dundas, .
Hull ; ’ ; AR 26-27, Bishop Lane, Ciramd I]nn Mills, Wintolmles,
Leods ; 2 LS8 | Cabinet Chambers, Basinghall ‘-al # |u')]nl ane,
Liverpool ;i {0 LV |85 Lord Street, Smithdown Lane,
Leondon 2 Lo 2, Savoy Hill, Strand, ' - -
Munchestor ] 22X Ormes Buildings, Parsonnge, | Nome,
Newoastlio : i o N O 10, Gray Strect, 5 | Blandford Strect.
Plymanth ) : ‘ T Athenwum Chambers, | Mill Street,
“ Athenwum Lane,|

Sheflield | ; 2 6 L Corporation Street, e,
Not bingham : a NG 4, Bridlesmith Street, l Dule Street, New Basslond,
Belfpst . Z . ‘ 25B I al, Linenhall Street, | Corporation Cederating Station,

| Rast Bridge Strect,
Stoke-on-Trent ; L RE | Majestic Buildings. ‘ London Roul, =
Dundee ; ; 2 D | |
Swansed . : : 0N X

carviecdd through space by the ether.
The longer the wavelength of a signal
the lower the frequency.

Waves, Damped. — A serics of elec-
trical oscillations of which the ampli-
tude gradually diminishes owing to the
lmtnml characteristics of the eircuit in
which they flow.

Waves, Undamped.—
Waves.

X’s.—Another term for atmospheries.

See Continuous

MisorLoaneous Facrs

Shellac Varnish.—Shellac should be
obtained in the solid flake form, Tt
should be (*110]11}-:'r] up into small pieces
and dissolved in methylated spirits,

in  which ebonite panels, ete., are
necessary.,

Phivkness

Weight af | Avee (sg.in.)drea (sq.00.)
[-;r' nehes)

|1 s, ft. {:r.. of 1 b of 1. oz,

r'1~ | 13 176G 11

=|':j 2” I I?;: T&
3 26 RS i
% 39 i3 34
3 ’ 62 44 24

B.A. Screw Sizes.—The principal
gizes of British Association standarvd
screws are given on p. 25, Nearly
all screw threads used in  wireless
apparatus are made to this standard.,



Abbreviations

B.A. Scrnw Sizns

| Absolute Dimensions Approvimate Dimensions
| in willimetres Approvimae i tnohes
No, = ———————| No, of "Phreads |—— - -
Pull . per-inck Pull
7 .!’.. * 8 ] .‘
Diemeter | Pitch | Didineter S
9 47 | 0-81 | 314 0185 00319
1 3:6 G 38:5 0-142 0-0260
fi 28 0:53 [ 47:9 0:110 0:0200
] | 2:2 | 0:43 | 50-1 0:087 : (-0169
TABLE OF ABBREVIATIONS H = henry i
« H = microhenry
/ A
A = wavelength
e f’“'.li)""“‘tff Caracrry CONSTANTS
]Ij = ing ructn,.ncc | 1,000 centimetres ==l iam
e — -:que}:t-l]m constant or 900 jars — 1 micro-
= S. (1 _ farad
I‘:J =3 ”Im['““' inductance 1,000,000 microfarads = 1 farad.
{2 = ohm
MO = megohm (1,000,000 InpvcraNce CoNsTaNTS
ohms) 1,000 centimetres = 1 microhenry
B = farad 1,000,000 microhenries

w B or mfd. = microfarad

1 henry.

CoMBINATIONS OF TGRANIC CoiLs

‘ | 4 erial Clivewit with
: | Variable Condenser
L maraliel
Station ‘ Call Wavelength | !
TEEE Sign e 4 e e e e |
‘ - 001 anfd. }-UUU!} m._,ﬁf.|
— ety
B.B.C. Stations — 300400 25 35
L'Egole Supérieuts — 400/500 35 &
Croydon and Air-
craft Telephony - 900 75 100
Paris (Radiola) . | SFR 1,780 1540 150
Paris (Eiffel Tower)| 101, 2,600 500 250)
Lyons , i YN 3,100 250) 300
The Hague . PCGG 1,060 100 100
Liynghy i OXE 2 4000 200 250
Berlin  (Kiinigs-
wusterliausen) 575 2,800 250 250)
Eherswalde | — 2.930 240 S00
Prague PRG 1.500 150 150
Lausanne ; | HE 2 1, 100 100 100
Madrid T 1,6G60/2,200 200 200
Rome ., | LED | 3,200 250 At

Secandary
Clremil willh

Tned-
ttnode -

Reaotion an

0005 mfd. | cuit wwith
Variable | 0003 mfd. 1 =
Clondensey {_' I':”j“f""q | I Timied
; ratlel | Uotdenser: | 4apial 40000
in parallel iy e adtal deria e
Sl at) 70 75
75 75 75 75
150 150 150 | 200
200 200 100 | 150
00 SO0 200 200
400 400 250 251)
150 1a0) 150 200
400 300 200 | 200
300 S0 200 200
400 400 250 | 250
250 250 100 150
150 150 150 200
2510 2560 150 200
400 400 | 250 | 250
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LIST OF CALL SIGNS

Radio Communication Co,, L4d., Slough.

J-10. Walket 16, dsh Rd., North Tane, Head-
ingley, Leeds.

Siemens Bros. & Co,, 141, W mlwtm

AR Tavlor, 40, Tamiston Rd., S.E.2 i

I, Moo Lerhbrldg:: Rd., Southport.

Hounslow.

Radig Comn, Co., T4d., Bamnes, 5.W.13.

R. M. Radio, LuL Diglis, Worcesier.

Y. Halstead, Briar Lane, Thornton-le-Eylde.

A Pearl, 5, Sharon Rd., Chiswick, W4

A, Sharmean, 1, Morella Rd., Wandsworih.

0. H. Relly, 24, Tunction Rd., Eastbourne.

¥. Adams, "Alexandra Haotel, Ixmf‘a_’Td_DEE!H"E

— Davis, Thomton Heath.

E. Gaze, 3, Archibald St., Gloucester.

W. H. Moon, 65, Coleridge Av, Penarth, nr
Cardifi. &

— Beresiond, Bimmingham.

AL Q. Bull, =5, Fairland Rd., W. Ham, E.135.

T H 3. Swiney. =8, Sonthchurch Rd., Sonthend-
on-Sed.

. 1. T. Burbury, Crigglesione, Wakefield.

G. Suiton, 1f, Mel{ord Ed.. S.E.zz.

B, F; Dw'f'n, Limehurst, Sals, Cheshire.

William ‘Le Quenx, St. Leonards-on-Sea.

1. Simpson, Bonnybridge.

2. FE. Owen, Lonehurst, Sale. Cheshire.

Aberdeen B:B.C. Station, 17, Belmont St.

Belfast B.E.C. Station, 31, Tanenhall 51.

, Orchardleigh, Golders Green, N.AW.arn

Marconi €o. {Prvate Call), Writtle.

Diaimler Motor Co., Kelyinside, nr. Glassow.

AMarcom Co., Chelmsford.

B, Davis, 23, Ferncroft Av,, 2 W .3,

C. E. Palmer Jones, zo, Princes Rid., Wimbledon,
5W :

C. E. Davies, Pactimes Ltd., zo8, Walworth
Rd. 5E.a7.

H. 5 Nicholls, "* The Whins," Stocksfeld-on-
Tyne.

Burton-on-Trent W. Soec., High 51., B.-on-T.

Qundle School Sci. Soc., (Onndle, Northants.

R. Brooks King, Widcombe, Taunton.

City & Guilds Coll., Exhibition Rd., S:W.7.

N, 1. B: Hyde, g2, Littledale Rd., Egremont,
Cheshire.

I SC_ Hlmer,; 14, Gorden Sg., Birchingion-on-
#a.

B: Hippisley, Ston, Easton Park, Bath.

A L. Rackham, 114, Beanchamp Rd.,, SE.1q.

J. G. Lucas, 6, Spencér Av., Palmer’s Green.

C. T. Atkinson, 17, Beaumont Rd., Leicester,

E. L. W. Dean, 54, Pill 5t., Cogan, Glam.

M.-Child, 60, Ashworth Mansions, Woao.

A, T Dans 105, Brynland Awve., Brsiol.

Dundee B.B.C. Station.

R. E. Mifler, 65, Malden Rd., New Malden.

W. Buriet, ic, Coverdale Rd., Sheffield.

AT Lee. Alvasion, Derby.

Northern Polytechnic Institute, Physics Dept.,
Holloway Rd., N.7.

AL N. Durnford, Kingswea.r, 5. Devan,

S. R. Wright, Mab Wood, Shiplev.

. Redpaﬂl ﬁ;, Tron Mitl Lane, C'Ia.':r.rﬁ__

Earrow & Dist, Amat. Wireless Assoc,, Market
Tower, Barrow-in-Fumess,

W. D, Norbury, 51, Chilwell Rd., Beestan.

R. Gambier- I‘am " The Old Toll House, Brox-
bourne, Herts.

W. K. Alford, ** Rosedene,” Camberley, Surrey.

F. H: Haynes, 5, Regent Sq., WiC.1.

IF. H. Hawnes, 26, Avenue Rd., N.1s.

Edinburgh B.B.C. Station, 70, Georze St.

FE. Bennett, 16, Tivoli Rd., Crouch End.

V¥. Tson, Bo, Hamham Rd., Salisbury.

D Sinclair, 1ga, Ladbroke Gdns,, Wiz,

L. McAlichael 33, Quex Bd.. NW.b.

T. Tvy Rogers, z, Park Hill, Moseley, B'ham.

CERT BT g T Thirsk Rd:, SWirL

E. €. Girover, 2o, Rutland Rd., THord,

L. C. Willcox, Warminster, ‘\\"l‘llﬁ_

F. C. McMurzay, ** Burnage,” Beechwood Rd,,
Sunderstead,
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L. Baker, Ruddingion, Notts, .
. l'uul,e;. 18, Pepvs R, S.E.147
Burmdept, 1.1d., Blac ‘\hnath SE.
S, Rudaar*u.,}l Worihing Et Hull
C.S. Frowd, Ranamere, Tinebworth R, Bexhill-
on-SEa,
Edinburgh & Distict Radio Society.
E.T. Manley, Arthur Rid. SW.iqg.
). Thagnas, 45. Chatsworth Rd., Boontnemonth,
H. C. Binden, 32, Oxfoed Rd., Bournemouth:
. Wi P. Ewvans, 2, Parkside Rd., Alexandra
Park, Manchester.
J. A, Gibson, 18, Bamel St., Bath.
Birmingham Ex. W. Clab, Digbeth Tist.
1o V. Nesszon, 139, Ormside St., S.E15.
A. H. Kidd, I‘-Iuﬂbﬁ:ﬁu"h Hemse, Newbury,
— Johnston, Hind Hl)LLﬁ(. Lane, Shefficid.
FE J; hnson, 5, Hegs Lane, Sandygate Shel-
Lt L..
. 1- Henderson, =, Hollvwood -Rd., 5.W.1o.
1 "Bland- Flage, 61, Burbngton Rd., W.z.
W, Gartland, 1y, Baalbet RA., Ni5.
Taumion Scouts, Wilton, Tannton,
T. Forsyth, ' Wenskea" Ashinzion, Northimboer-
land. r
G Irvine, 32, Treborth St., Tiverpool
Halifax W. Club; Clare Hall, Halifax.
'I‘-’. P. Righy, St. Lawtence Vic,, Bristol.
. Cash, Foxley Mount, Lymm, Cheshire.
(.: Hm‘m:nad, 557, Lomdship Lane, SE a1,

A L. Megson, Cambridge 5t., Manchester.

L. H. Lomas, Sumrterseat, Manchester.

E. M. J. White, Bucklebory, Reading.

Prestwich & Disirict Radio Soc., H. A. Wiood,
Spring Bank, Church Lane, Prestwich, T ancs.

W. G Gold, Hosedale, Belwell Lane, Four Oaks,
nr. Birmingham.

T. Boutland, Sr }**-t, First Row, Ashington,

T. Boutland, _Ir Northumberland.

AA Swmtan B4, thﬁria S, SWar.

A, A S':'Fiulw., 40, Chester Sg., S.WiT.

—— Tiford.

H. €. Woodhall, 55, Cardington S, N:W.r.

A. W. Fawcett, 1. Leigh Rd., Chifton.

Hambling, Clapp & Co:, 31, Agar St W.C.z.

G W. Hale, 36, Dagnall Park, S.E.a5.

R. H. Klein, 18, Creciton Hill; N, W,

H. Beresford, Wylde Green, Birmingham.

H. Beresford, =13, BullSt., Birmingham.

F. A. Love, Guildioed Pk. Rd., Guildiord;

P, W. Northey, 32, Pelham Cres., 5. W=

L.F. Ostler, IE Windsor Tce:, Penarth.

w. ttleover Hill, Deﬂ;:}

Q. !a Stiles, " Herons GhyIl,"™ Harrow.

E.&S. Firth, Thﬂ.mes Ditton.

S. W_ Bligh, », North Lane, Canterbury.

Cardiff Tech. Coll., Cathavs Park, Cardifl.

R. W. Brown, 71, Naorwood Cresi, Southrorty

County High Sch. for Hoys, Altrincham.

H. R. Goodall, Bassett, Southampton.

J.F. Fish, Station Rd,, Thormton-le-Fylde.

W. A. Ward, 26, Marlboro® Rd., Sheffeld.

H. W. Doudnow, St. Luke’s Vicarage, Bath,

E. White. 16, Cliff Tee., St. Johns; 5:E.§.

G. A. E, Roberts, Twyford, Hampshire.

L. F. White, 1o, Priory Rd., Knowle, Bristol.

G. R Marsh, Twyford, Winchester.

5. G. Tavlor, Titteover, Derby.

J. Brigss, 663, Corporation St., Bimingham,

A. H. Maidment, Siddons Rd., SE.23.

— Atkins, Upper Nopwoot,

Downside Sch., Stratton-on-Fosse, Bath.

I. H. S5forey, White Cross Mills, Lancaster.

I. H. Storey, Escowbech, Caton, Lancastor,

C. G. Williams, *' Moranedd," 86, Rullerton Rd.,
Wallasey, Cheshire,

WA, $c|.‘|:L Crigelestone, Wakefield.

€. A. Barrand, 157, Wellinston St., Sloigh,

C. Wortley, 4, Riversdale Rd., ‘t'i'all.ﬂsa}

P. B. Cofirsey; Marchmont Rr:L Richmond,

G. . Bailey, i The Beéethes,'" Cowley, Mdx,

(. G. Blake. 10, Onslow R, ]i,l('hm_cnd.

H, B. Bun:’:d...n, Bilton, Rug,b:..
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J. W. Whiteside, 30, Castle 5t Clitheroe,
M. €. Ellison, Hution’s Anmibo Hall, York.

B Bearcey, 610, Fulham Rd., 53Wa.

AL J. Robbin=,-Siation Rd.. Epping, Eecex,

1. B. Bagrast,- Westgate Court, Canterbury:

L. L. Vizard, 1=, Seyvmour Gardens; Ilford.

R. 1. Syence, Craighead Honse, nr. Huntly,

Brighton and Hove Radio Soo.

W E Earp, 675, Moore Ed;, Mapperlev,Notts,

H. T. Longuchave, Beckeiham,

Denison Bres;, ** Wainhouse Tower,”" Halifax.

1. Al Partridge, as, Park Rd., S Waq.

AL Haw, * Glendzie,"" Abernant: Aberdars.

Ashley Wireless Teélephone Co., Ttd., Liverpool.

I, Pinkeston, ror, Dartmouth R, S.E.23.

T, Pinkerion, 5o, Peakhifll, S.E A,

C:Stainlon, 155, Estoconrt 5t., Hall

AR Day, Finchles:

C, &, Baynton, 48, Russel]l Rdl., Mossley,

FooA; Birdj 13, Henmistta Rd.- Bath.

H. Taylor, Tetienhall Wood Wolverhampton.

E.FEdmeands, [r. z, Yew Tre= Rd., B'ham.

C.C. Bregleell, * Mill Bank ™ Church St., Preston,

Js B Nickless 85 Wellinston Rd., E.zz.

A T Selby, 66, Edward St., Burton-on-Treat.

W . Crampton, Wevbidze,

W. B. Burne, Thorold Grove, Sale, Ches.

W. Stanwcrth,  Fem Bank,” Blackburm.

L. Pellecd, 20q, Conliffe Rd., Blackpool.

B. Clapp, " Mtadmoor," Turey.

NI F. Yadley, The Casile, Egremone Drive
Sheriff Hill, Gateshead, Co, Durham.

Britishh Wizeless Supply Co., Tid. Leeds

R, |. Cottis; 4, Crondace Rd., Fulham, S W5,

P. V. Haris; Chilvester Lidge, Calne, Wilts.
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H. G. Treadwell, MiddIeton Cheney, Banbury.
R J.°T. Morton, 14, Woodside R.:E, Kingston.
J--BoHa=sall, Wooten Box, Burton-on-Front.
ML Burchill, 3o, Leighton Rd., Southvilie; Brivtoh

H. Littley, Lodge Rd., West Bromswich,

1- ¥.C. Bradshaw, Ambrose Hoose, Bilshara,

E. ‘A, Anien, Morton (Cott; Fort Setoy,
K. Lathian, Seotland.

E. - Simmonds, Queensway, Gerrards Cross,

H. . Trent, Secondary School, Lawestatt,

A. Cooper, 18, Wentworth Bd, York

C, 5, Gobde, * Abbotsiord, " Hineliley, Tejcesior-

C. Baiit, 51, Grainger St., Newcastle-on-Tyns.

E. A Hoghion, 52, First Ave., Hove Spossex.

H. D). Butler; Frebarwith, Sonth Nothield.

H-- 5. Walker, Park Lodae, Brentford..

H. C. Parker, 56, Shern Hall St | K-

G. Cowmtenav-Price, 8, IzmsGown Terrace,
Cheltenhamm, o

D, B: Haker, Cleveland Rd., Waolverhampton.

F_W. Gedge, THord & District Radio Socl, 13-
High Rd,, Diopd, :

E. W, Woodward, 5; Portland Gdns,, N4,

pr. Raucliffe, ==, \Wake Green Rd,, Muoseley.

E. J. Hobbs, Warcham, [orset,

Wores. Cadels Sig. Co,, Worcestes.:

G. Z. Auckland & Son, St Joha St EGL

F.C_Hirst, Longwood,-Huddersfeld,

A. G Drivies, Panl R, Timperley.

W. Harvey-Marston, Willenhali, Stafis,

K. B. fefferies, ' Lynn Dene,” Mot Hill, Kinas-
weod, Bristol.

Messe=s. B Hesketh, Lid., Naylor's Estate, Slongh.
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. Dowv, 130, Lightwoods Rd., Bearwood,

H. H. Whitheld, Hall Green, Birmingham.
Smethwick.

H..C. Wilkinson, 14, Kingewood Ave,, N.\W.5.
WorciCadet Six Cov.; Sansome Walk, Weroester:
5. Buiveton, 2o, Breadway, HEskstall, Leads,

ry i

[

College: Wirelsss Soc., Enughbirough,

Universal Radio Co., New Bridee St Neweastis.

Major Siephens, Haddon House, Bridpore. f
€I Fram, 332, Upper Richmand Rd,, SW. 25 =5
N. €. Hardman. Cloughiold, Manchester,

- 5. Bunight, Clark’s Hill-“Nuorsepy, Prestwioh,

Manchester. -
G. E. Mortley, 23, Forest Rd, Tunbeidge Wills: :
A. E. Whitehead, King's Ride, Camberiey,

J.H. Hill, 18, Fourth-Ave, Nottimshani.

NS, AWelle-Plafi-f ane, Hmndlew, nr: YWigdn,

Londen B.B.C, Station, >, Savoy Hill, Stmand,

AW Kmight, o6, Stanbury Bd., S.Ezs.

T As Hendesan, 18, Elm Hall Drive, Mossley
Hilt, Liverpool:

J: Seott-Tapgart, Beattyville Gdns;, 1lford.

Teeds and Bradiord B.B.C. Statian, Cabiaet
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Chas., Basmghall St., Leeds.
ATF: Bartle, 5, Ulnndi Rd., Blatkheath. SE.3: -
WAL Appleton; 50, Spencer FL, Wembley DL,
R, Tingev; 22, Eeinster Gedus, Hvde Pk, \W.z.
Tingey Wireless, Lid., gz, (ueen 5t., Wo.
T, 5. Sheet, 36, Duncan R, Leipester
H. H.Thompsen, 39. Redlands Rd., Penarth.
FoA. Mayer, “Stilemans.”™ Wickford, Fozex.
BT Savage, 14, Novwich Rd . Lowestofr.
B H. JTopus 67,5t Baul's Rd., Glouecter.
H. B. Bent, Fleetwood Ave., Westoliff.
O Chipperfield, Vietoria Rd., ‘Oulton Broad.
Marconi CouLid,, 23-25, 8t Anne's Court, Wt
C., C. Millar, ¥ Amdene? Bearcden, Glasgow.
T. Iawton, Brown Ligze Vicarage, Stoke-on-
4 reqit.
I MeMichael, Lid., Filbum, N W.5.
AW, Hambiing, 80, Bromdesbury Rd., X376,
B C. Clinker; ** Tryfn,” Bilton, Rugby,
C. C. A. Hines, Watley, Twyiood, Winchester.
¥, 0, Read, =6, Fianders Rd., Hedfosd PL., W,
R. H. Reere, 62, Addison Gdrs,. Wary.
R.H. Reece, * Basketts," Birchington, Kent.
Macconi, Lid,, Writile.
— Littley, Ledge Rd, West Promwich.
H. M. Hodg=on, Clifton Honse, Hartford,
J= Mayall, * Burfield,” Gloucester,
H. Frost, Barr Cemmon, Walsall,
N.G: Baguley, 37, Stechman Sfreet; Newark-on-
Trent.
— Goodwin, Crown -St., Duifield.
E. H. Pickiord, 6, Wilson Rd., Sheffeld,
J-5; Whale; 'Colwyn Bay, N. Wales.
O. Shorwood, 47, Oueen’s Gate Gdns., S.W.7.
R. H, Lyne, 41, Somerset Rd., Dartford.
— 5. 12,
. Priest, 174, Woodside Rd., Huoddersgeld.
I. 7J. Hughes, 129, Wells Rd:{ Bath:
(3, Marcuse, Queen’s Ph., Caterham.
Brig.-Gen, H. Palmer, Hill Crest, Eppicg, E=.
H. R. Adams, Sutton Rd., YWalsail,
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J Jardine, Hall ‘Rd., ‘W. BlundelEands, ar
Liverpock - E

C.R:'W. Chapman, Chiaplin Rd., Wemblpv,

. Smith Clarke, Kenilworth,

|- Matthewson, 35, Capel Rd., Forest Gate: Bir.

H. H_Lassman, g29, Besiing R, Ei6,

H. C. Bowles; 51, Gunterstone Road, West Ken-
singfion.

AL E. Symmonds;, 12, Addsen Ave., Wirr,

Dr. H. W. Tavlor, Camden Hetse, Cambri lge.

J-"AxTes, 185; Seatorth Av., New Malder.

J. S Alderion, 114, College Rd.; Moseley, Bir-
mingham.

C. Hewins, 42, St Augustine Ave., Goimshy:

Hurst & Lueas, 3, Maviord Rd., SSW. )

R. Walton, 7o, Moorfield ‘Re:, Peadlcton,

J. Bever, B5, Emm Eane, Bradfosd.

R, ]- Hibberd, Gravswood Mt Haslemere,

A. Hobiday, Northdown Rid., Margate;

. Pritchard, Broad St Hereford,

L. €. Grant. 3, Langhorn 56, Newcastlewon-Tyne.

Burndept, Lfd., Wembley. Pari,

I Fowers: 12, Mavtield Rd., Handswaorth.

3. 'Ward, 339, Boxton Rd,, S Wiq, .

€. €. Bamnett, Winion Cottage, South Peoott,
Mesterton, Somerset,

Lueas & Hurst, 198, Lansdown R, SE.3.

W. R. Lambert, ** Breceze Crest Plane Tree Rd.;
Hale Cheshize, .

A, Hindegiich Central Hall, Sonthall: Middlesex,

H. H. Colguhonn, 3, Eastbrook Rd., S,E.3,

H. B. Grylls, Carew Rd., Eastbourne, !

G. W. Fairall, 27, Newbridge St, Wham’t'n,

E. W. Seammell, Too, Dale Enid, B'ham,

H. A. Pound, -

F. 5. Morgan, East Faitleigh, Went,

A, E. Blacksll, 7, Maple Rd_; Surbiten.

S. Cross, 3, Norman ‘Rd., Heaton Mocr, 3

D, 1) Richards; Bentnewydd Tce., Trelewis.

F. W. Emerson, 173, Heaton Moor Rd., Featon
BMoor, Stockpert-
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F..C. B Strong, Handsworth Weod, B'ham.

W V. Waddoup, 56, Wellington RA, Handsworth

Waod, Birmingham.
T. 'Hesketh; 4z, Castle Hill' Ave., Folkestone.
North: Eastern Instrumment Co., Gateshead,
North Fastern lpstrument  Co, * Dipwood,™
Rowlands  Gill, Newcastle-on-Tvne,
AL L. 'Rawlings, 162, Burub Ash Hill, Lee.
e NEerton Pack?™ 6, Manor Gdns,, 5.W.a.
D, Hanley, Forbury, Kintbury, Berks.

- B 'T. Woods, Parker Rd., Hournemouth.

Sir Hanbury Brown, Crawley Down, Sussex.

R. Heather, 102, Lyndhurst Rd., S.Eas.

T Mayall, ** Purfeld,” Gloncester,

€. Midworth, Ridgeway Rd,, Csterley Park.

¥, L. Hogg, 37, Bishop's Rd., Highgate, 5.6,

G, Holton, 112, Conway Rd., Southgate,

W. I Hryee, &y, Walpole St., Preston, 1ie 5,

K. 5 SLE.'l-‘.i. =2, lemingham Re., S.E.x4.

I, G Stvles; Bower Mt, Rd., Maidstone,

R. J. Bates, 34, Abbevzate St,, Bury St. Ed.

Thoinas Geeson, Alder Cott., Peel St., Macclssficld

1.. Mausficll, 34, Bath St,, Southport, Lancs

J. Spears, 25, Rawlings Rd.,, Bearwood,

Smethwick, Birmingham.

Mareoni’s' Wircless Telegraph Co.

. B: Bapes, a4, Westhorpe St., 5,35z,

. Stevens, zs, Oiaklands Rd,, Whampton.

W H. Prown, Mill Fill Sch,, N7~

H. Andlrews, 8, North Grove, Higheate, N.O.

oW Sallers, 18, BEdgerton Grove Rd,, Huddds-
field.

W Winklee for Edinburgh and District Radio
Sooil; 0, Bttrick R, Ldinburgh.

Dept. . of _'\_lplgl]ud Seierice, The Universily;
Shefield,

H. D Swiit, 4¢, Kingsnead Rd., Tulse Hill,
R

V., Martin, 128, Dairy House Rood, Derhy.

1 B Mansell, Middresfield Red., Gt Malvern.

. E. Stuart, Palesworth, Tamworth.

15 Gl Townssnd, 46, Grove Lane, Ipswich.

C. Wi Andrews, 26, Melody Rd,, 5.\W.as.

1, C, Muenaninra, 31, Rollscourt Aveiue, Heme
Hill; S/E.24.

[, 0. Sparrow, 8, Nertli Drive, Swinton, Man-
cliester.

A Taylor, T2z, Wellinaton St., Cardiff.

—, The Villa, Glesfield, Paisloy.

E.W. Woad, 7o, Colwyn Rd., Northampton,

A. R. €. Johnston; 87, Twyford Av., Acton, W,

5 Seatt, Welhamt Rd,, Norton, Malton.

12, Joiues, Diferton, Stockport.

5. B. P, Bames, 38, Avenue Rd., Highgate,

E. |. Nock, Winstone, 53a, Guuterstone Rd,
West Kenzsington, W.14.

B, W, Smith, 77, Grove Lane, Camberwell,

¥, Bailey, 51, Manchester Rd., Denton.

W, Purten, 104, Portland R, Nottinghom.

A. R. Ogston, 41, Broomficld Ave, N.13.

1.. R Rowlands, 25, Cholmeley Park, IN.6.

The Cotteridige Day Contimmtion School,
Whitford Rib,, King's Norton, Birmingham,

H, Lioyd, 3. Veninor Place, Sheflield.

Tith Cardiff Lord Mayor's Own Troop B.E.
Seouts, Y. M.C.A., Candiff.

G Wi'Todd, Armstrong College, Newecastle.

H. F. A. Sandergon, 25, Palace Rd., Llandaff,

Radio Society of Highpate, N.6.

W. Corshant, toy, Harlesden Gdns., N.Woao.

A, T. Headley, 255, Galton Rd., Warley, B'ham.

W, Fenn, Polesworth, Tamworth,

C. ¥. Stead, 20, Sholebroke View, Leods.

R. J. Sawbridee, AMLRE., The Broadfields
Radie Co,, Ltd., Tenby, S. Walts,

——. Shooters Hill,

A. 5. Gosiing, 63, North Rd., W. Bridgfonl.

E. L. Growe, Juniper Rough, Hardres.

M. A. Blackwell, Bispham, Blackposl,

S, F, Pavne, 11, 5, Mark's Rd., Bush Hill Pk,

 Enfield,

H. Curtis, 26, Upper Hall Lane, Walsall,

B. J. Axten, 75, E;Eing Rd., Wembley.

Rurndept 1.td., Aerial Wis,, Blackheath, S.E.s

D. B Pettigrew, a7, Mexboronsh Av., Leeds.

1. Lipowsky & Co., 614, Old Ford Rd,, E.3.

. Drury-Lavie, Old House, Sonning, Berks.

‘A, E. Holmes, 6o, Aire View, Cononley, Keighley,

- Yorks. |
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PG AH. Voigt, zo1, Honar Oak P, 5.5.23,
H. B, 0ld, 10, St. Jude's Ave., Mapnerlesy.
‘Bumdept, Ltd., Blackheath, 5.3, -
— 70, Beulaly Hill, London, 5.E3g.
W. K. Hidl, Beulah Hill, S:E, 10
1. W. Haobley, Mill Rd., Wellingligronzly,
i 1. Robinson, rasc, Adelhide Rdi, /N W.3:
H. H. Thompz=ot, 44, N'ith'land Rd,, Coyentry,
. Ely, Brighton K., Sntton, ° ]
1. Pizatt, Manor Fann, Wolvercot, Oxfard,
G, W. “I_luusﬁ. 8, Rosebery St W hampton.
C. W. Clarabout, Beverley Cres,, Bediord,-
A M. Low, Weotstook Rd., 3V.4.
Gambrell Bres, Ltd,, Southfields 5.5 .18,
C.. [. " Munday, 37, Leat St, Fiverton,
R. L. Royle, Alderman’s Hill, N.13.
G. R Léwis, 1o, Lansdowne KL, ‘Ashton-on-
Mersey, Manchester, 3
F, J. Cripwell] “Topdkhill™ Tharpe, Tramworth.
1. W, Pallett, ‘54, Glenfield Rd,, Loicester.
A, H. Wilsom, 67, Broad St., Hanley, 5-on-T,
€. H. Gardner, Brierley Hill, Stafts,
L. W, Burchim, Chestnat Ay, Onlton Broad,
H. E. A. Squelch, 35, Crown Line, Bromley
Common, IKent.
H. Chadwick, o, Ralmond St, Halliwell, Ballon,
C. H. Bailey, Chepstow, Monmouthshive.
H. 1. Swiit, 77: Uppoer Tulse Hill, S0,
A. Hare-Hobson, 32, Wilbary Ridl, Hove,
C. H. Townson, Farm School, Warminster.
G. Z. Auokland & Son, 15, Denglas By N,
H. Tohsszon, Chestnut Walk, Worcester,
1. R, Gladwell, London Rd.. Alividge, Lissex,
E. T. GChapran, Ringwood Bd., Newlow,
A. . Turville, 108, Aldinzton S, Narthamplon.
A, B, Turville, to8, Ablngion St Northampten
(Fortable).
R. H. Wagmner, 6, Maresfield Gduos., N.W.5.
Shefiield & Dist. Wircless Sog, Sb Gourge’s
Square, Shemeld,
S Davis, 222, Luvender Rl Clapham Junetion,
S W.1i.
Downside Wireless  Soc.,  Downside School,
Stratton-ou-Fosse, Hath,
A, Tummer, 13, Elin Av., Maida Vale, Wl
1. F. Pane, 2z, Shakespeare Croscent, H.rz,
C. I, Elweli, Ltd,, 138, Gordon Rd Paekbam Rye,
o o
I, Hadnes, 36, Zetiand S, 1.1y,
A, H. A, Kilbourn, Bath St., Alingcon.
. A Wondyer, st, Caldy Rd., W, Kirby, Chishire
. T, Youug, 23, Holdombe Rd., Hiord,
L.. T. Dixon, g, Hevthorp St SAWV.18,
A b ‘I{".. Clay, Upper Longliotton, Luddendenfont,
forks,
L. G. Bonmer, sr, Brogk 51,85, Hiar,
G. E. Duveen, 4o, Park Lane, Marble Arcli,
W. J. Hewitt, 83, Riddings Rd,, Moseley,
Wireless' Equipment, Lid,, W.Ca,
H. . Winter, 23, Willoughby Pl Ril., Totlens
ham, N.oaz.
W H. Allen, 126, Newlnglon Causeway, 5. B.1,
R. W. Diper, Chilteen View Rd., Uxbridge
AL Wi Thompson, 33, St. Nicholns: Sty Scar-
Dairougiz. |
A, 1. 1. Douglas; 127, Uxbridge Road;, West
Ealing, S.W.13, g
W, P, Wilson, Gipsy Hill, S:Eixo. ‘

A. R, Pike, 15, Avonwick I, Heston Hounglow,
Middlesex, .
G. W. Hale & R. Lyle, 36, Dagnall Parlk 5t

Noarwood, §.E.25.
G. M. Whitchouse, ** Allport Hogse,” Cannocl
1. H. F. Town, 4, Eversley Mounl, Halifax,
E. E. B, Johes, Wylde Green, Dirminghom.
Q. H., Patterson, 26, Allerton Rd.,, N.16,
Western Electric Co,, Lid,, North Woolwich.
C. Small, Skelvendale Rd,, Claston-on-Sea.
General Radio Co., Ltd., Radio Holse;, 235;
Regent 5¢., Wi
A. Woodcock, 1, Montagte Rd., Birmingham,
W. J. Badman, ¢, Orchard St., ‘Westod-sapets

British Thomson Honston Co., itd,, Rupgby.
W. L. Turner, Purley, Caldy, West Kirby.

H. W. Ges, 44, Gordon 5t., Gainsboro’, Lines,
T. H. Isted, Terling, Witham, Essex.

L. H. Soundy, 6o, Bellevue Rd,, Ealing, W.15.
G. F. Forwood, West Chart, Limpsfield.

H. W. Nunn, 45, Leigh Rd., Highbury Ple, N.5,
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