The Set Desiened, Constructed and Deseribed by the “ P.W.”" Technical Staff.

@ oW that 5 X X i transnillimg & morn-

2 ing programme, it 15 o greal advanlage

S within range of that station to be able to
W gwiteh over Lo the long waves. At any
.'E spoint within 100 miles of the B.B.C.'s hugh-
power station, guite good mignala  are
O eceivalle  from  Daventry  wpon 1,600
Fmptres, provided, of course, that an

i ordinarily efficient outdoor aerial s em-
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i i"' Later in the day, whon the local staton

L9 & transwitting, in most distriets  these

b Ecsimals will be steonger than the Daventry

Srones. But, nevertheless, it iz desirable (o

= be able to change over to 1,600 metres, in

4% order that the alternative  programmes
= afforilid by & X X are avatlable, when the

Jopal station is clospd down.

it Few Parts Nocossary.
B For thi« reason thewe has recently been
= 8 preal demand for an easily made, easily
& handled cryetal reeciver, which is capable
Wl tuming both to the loval stetion (low
waves), and plso up to LA600 metres, for
the rocoption of Daventry.

i % L
“1;' fur those listeners whe are situated,

The “ P.W." Ultca Qi'vula’ Bel in ils
tompleted form bul with losding ooil removed.

AT s
LIST OF COMPONENTS.

= 5. 4.5
=1 Panel, 8=6x} in. with boy 7 0=
= { Lamplugzh "0005 variable con- =
= denser T R T
= 1 “Gripheo ™' permaneni crystal =
= detagtor .. .. .. .. 2 §=
=2 Coll formars .. .. .. .. 6=
= | 1b. 26 SW.G. D.CC. wire .. 1 3 =
= 1 Bretwood single coil holder .. 1 3
= Screws, transfers,efe. .. .. 1 6 =
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Vost readers of this journal are already
awatre of the advanfages of " Ulta®
funing. But, a8 & great many new readens
have recently asked for another crystal
sel comstructiod upom these lines, Lhe sot
shwwii inn the photographs has heen mada
It iz quite an casy little receiver (o con-
struct, employing irmmevmmlc basket coils.
The fall list of the components necessary
to build the set i3 given upon this page.

Lt will be seen that the parts ulibsed are
few in number and not at all cxpensive.
From the photographs given here it will be
seert that the receiver is contained ooy neul
box with u flat ebonite
panel.  The werisl antl
earth termingls are to the
lefi of the receiver, and
opposite are placed tae
twn -terminalz  {or Lhe
felephone connpotinns.

The tuning eondenscr
and loading coill sockels
are placed centrally, the
litter hsving &  shorl
plug-in  positionr  when
recerving 1 pon shart
waves., When receiving
Daventoy 1l is nleessary
{0 temove the diortine
plug, ‘and (o plug in a
150-turp tuning enotl,

The views of the un.
derside of the panel show
thas thers i3 nothing com-
plieated aboub the set,

the only point which
mighl puzzlo 8 novice

being the fact that Lhe
perinl coil 18 [scparated
inta twa hall coils (the
~mall buskel goils seen on

elther =ide of the sct). The connectiona
are 20 mafle that thess two small basket
coilz are united in effect into one aerial
eoil, working upon the Ultra prineiple.

In these days, when most listoners take
an interest in the eircmit which they use,
it will be worlth while to describe in a few
words the underlyine idea which has boen
=0 suceessful when embodied in the various
CPOWS T Tt cireudts. I is well known
that in all erys=tal reccivers there are Lwo
distinet virouits, the **detestor oireuits "
and the “eseillatery cireuil.” The eryatal
and Lhe telephone eonstitute the main part
of the formoer, whilst Lhe vseillatory cireuit
consisty o Lhe aerial itself, a tuning con-
devgioe wned eoil, and the ezrth load.

The chief difference in ervstal cirouits
lies in the methord of coupling the oscillatory
cirenit to the detector. 'Thera are thres
main mothods in which this can be affected,
fenown respectively as “ direct coupling,”
“inductive ™ (o * magnetic ') “coupling.”
and * amto-coupling.”

Direct and Loose Coupling.

The commonest method is by diecek
coupling. This consists of connecting the
aerial and earth leads ditect to o tuned
vircuit, aeross which bl delecling apparatus
(‘phonwes and crystal) is placed. 'Thiamethod
has several disadvantages, but it i3 cx-
teemely shinple, which to a larse degres
explains its popllarity.

Another plan which is often adopted s to
lead the aerial and earth connections to one
“ primary ' coil, which iz culively separated
from the circuil to which the deteetor ia
connected. If the tuning coil e the latter
(< gecondary ') is placed near the acrisl
coil, a eertain amount of energy will he
transforrad magnetically acrosa the space
hetween them.

This method i3 therefore called magnetio
or inductive coupling, but it has the
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dizsadvantase of requiring two tuned ciecuits,
one attached to the detector. and the
other attached o (and paclly consisting of)
gerind! and earth. Two separate tuning
controls are necessary, so in order to obviate
this disadvantage, the method known as
autn-coupling was evelved.

In auto-coupling Lhere are still the two
ggsential cireuits, but part of the set is

(Clontinuned on next page. )
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Popular Wiraless
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{ A “PW." ULTRA SET. !

I (Coniinned from providis payge.) '
Bt - B A s

common {o Loth of them. This will be
cepery from the disgram on the provions
page. The aerial-earth cirowt  consists
of the serial lead, 24 turns of the Ultra
ooil, mnel the earth lead. (A shorting plue
is frserted midway betweon the earth andd
naral leads, and B loading coil is piupeed
in here when Daventry in boing recetved.)
Across the two free ends of the coil is
placed -a tuning condenser, and in parallel
with it are the crystal and lelephones.
When the loea! station is broadsasting purt
of the energy fows through the mid-portion
of the Ultrs cuoil, and if the wain circuit
is Laned to the incoming signals, strong
impulses wro sof up in it whieh nre rectified
by the crystal and Ligard in the "phones,

Winding the Coils,

Theae conditions would ebtain i the
aeriad were placed at the fnwer end of the
trned cirenit shewn on he diagram, leaving
the earth lead as at present vononated.
Bt the advantase of the Ultra svstent lies
in the fact Lhat the aerial and carth leads
are conneoter] ab eynsl distaneos frovm Lhie
centre pomt of the poil, =i Lhet the anto-
coupling it " balanced.”

The fest step is Lo wind the two small
basket cujls,  The former upon which they
are made has o dismeter of 3] in. with a
centre of 11 in, Thirty-six turns of No, 26
& W0, are wound upen each, When the

r

o4tly tuvn i reached i both cases, a loop
ia mude and left for tappmg.
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E Wiring Diagram

and
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§ A phoderranh of S0

L wirine ol fhe ol
P Cryslall
Sal. showing the =% 8
positions ¢l the S0
two colls asdfg
the detector. - ':_.L..-

The 36 turne will leave a space of abouk
1 in, on the outside of the formuer, o this
shomld be Lrimmed off witha pair of scissorsy
except in the case of pue section. Tl 8
lelt Fall lenath. o hole is made in the comb
of it. nmd, when placed over the shanky
of the serial or top phone lerminal, and %
bent at right angles, this will hold the ool
to the panel, X

The drilling of the punel 1= guite an €
operation, and is capried ont in sccordans
with the drilling dingram on the next
It will be seem from the photogaphs
i s pot necessary Lo mepnt the OOYE
deteotur seoarately, a3 the little comMpoRERE
istanee can be fixed secures

usedd m thiz
to lhe terminals il W

by itz cemmection
the condenasr.

Hints on Operation. p
The wiring diggram on this page 1
['.:r_pla.n&tm}f.' byt o mot foreet when ma
the eonnections that the seerct of
ke crvatal set 1& good eomt wets
poesible the joints aliguld e m::] lorde
# thoy ave o any degroe incificient &
ol signal strength will vesult. |
Whan the wiving has been
it can be vhecked ever from &
print-Lo-point cormections, which 28
on mext page,  (reat care M
tn leen the 1";:1;!1911 plean and free =
Aust, fux, b, ] W=
Ag The a9t is sovhoa sinpie and FHE
fomwmed e, it s thadly necessatd
Fomtiber Germils wi et abey
g she of fhe mowice 1he
oonuecting wp will he b
Aol wmdl mantth foeds are gt
heir muspective termals, 018
etation = fo e tomed e

i

am & b

wwhould be placed in the weoil he

Acdljust the vrystal pod VAIY

gondenser until ﬁignal_al-mnglnhﬁ
. (Clondinued on



A “PW.” ULTRA SET. }
(Comtinwed from prepsons nage.)
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To change over to the lone waves all that
¥ 35 necessary i3 to remove the shorting plug
& from the coil holder and replace by a Luning
ool having approximately 200 turns,
- Where a long aerial iz employed 175 turns

i hro sometimes heller, but anything between
. mill”lﬂﬂl|||||||IlllilﬂflllllIIHHIHIIIIfllllﬂlﬂIIIIIHIIHIIIIJIII_“

& = ' POINT-TO-POINT CONNECTIORNS.
= = Aerial terminal to tap of left-hand cail.
& = Earth terminal to tap of right-hand colil.
fglmde connection of left-hand coil to
& = fixed plates of ‘0005 variable eondenser
\£ and io one side of crystal delector. M oving
o £ plates of variable condenser 1o inside
| . connection of right-hand coil and one
= 'phone lerminal, Other *phone terminal
& = o other side of crystal detector. The
£ ouiside connections of the left and righi-
hand coils are taken respectively to the
= plug and socket of the coil holder.
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350 and ahout 250 turns will senerally do,
the variation being automatically adjnsted
B by allering. the tuning condenser,

B It may be as well to point out that any
S dorm of tuning coil will do for the loading
ppoil, either baskets coils or those of the
¢ fuclateral type being the most popular,

The Lozding Coil,

BETE desired, it may be a howme-made

Ghasket coil, but this will be rather tulky.

g8aThe best way to reduce its siza a8 far as
wpossible i 1o wse * double winding.”

Eﬁmd of taking the wire in and sul of

every slor, it ean be wound inlo altarnate
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sl which should bs usefal wheu (he reoeiver iy being wired np,
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coil being thicker., bt i
less fragile, than when
the normal slot-wind-
ing is employed.
With the original ||, 2°
sef - shown in  the
llustralions, gaood
signals were oltained |
from Davenlry’s A
morning Lransmission, @ 0
both in London itself
and in the suburbs.
Reeeplion from 2L 0O
was clear and fanlt-
less, and any reader
who pels similar re-
sults will be delizhted
with this simple but

Varisple |Condenser

effictent receiver. -

Amplifieation. [

There is no reason,
if. signals are goud, ; .
why an L.F. amplifier o
having either one or
more valves should |
nat be added to the ¥

“PW.” Ultra Crys-
tal Set in order (u
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el L ayoul { Front)

enable il to operate
& Jowd speaker,

Unless the signply ure really strong—such
as those obtainable when the set is within
live miles of a broadessting station—the
one-valve amplifier will not be sufficient Lo
cperate a loud speaker properly, Two
valves, however, should enable this tn be
carrisd ouf up to 15 miles or so from a
local main station or 80 miles or so
from 5§ X X,

Such amplification will not neocssarily
increase Lhe range of reception of the sal,

hut can only be relied upon to intresse (he
signal strength of broadessting that g
already audible.
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{ FAULTY COMPONENTS. !
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00 fow wireless amatours seem to realiso
thal the whole snecess or failure of a
wircleaa #et depends upon its eompo.

nents, and if these are poor thore is almost
certiinly bound to come a time when
trowbles will occur.

One of the mam pieces of appa ratus which
can spoil the efficiency of the set is the fised
condenser.  Recently the wriler set himself
the task of dissecting about two dozen fixed
conttensers of dilferent makea, but according
to the murkings of the same copacity,
Without going into details it is sufficient
to say that oul of the 24 only two were of
the exacl vapucity stated. As s matlor of
fact, three of the cheap coudensers were
actvally  short-eireniting, which ooes 10
prove how necessary it is to obtain apparatus
of reliability. .

Too preal witention cannot be paid 1o
such things as filament cheostats or re-
sistanoes,  Valves should never light up
hiightly as soon as the rheoslats are the
slightest bit “ou,” otherwise they are
liable to burn out very quickly.

A rough-and-ready rule 1o discover the
resistancy reguired i@ to divide the valve
makuors fignre for fllament vollage by the
fAgare - b the filamend current. Thus, if a
vialve lakes 5 wvolt, and 65 amp., such as
Ahe Marconi RSV, a filament rheostat of
npproximately 8 ohma max, will be required,

What ig more important, however, is the
facl that the fllament rheostat, as well as
having a resistance of 8 ohms, must bave
wire sufiiciently thivk to carey 65 amp,,
otherwise it will heat up and cither offer a
turther sglight resistance which, if receiving
a ristant station, might upsct the working
of the set or else fuse, scorch the panel, and
possibly set somcthing an fire. '
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