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WRITE NOW

for your copy of the. complete
N.P.L. Report giving irrefutable
proof of the value and merits
of Mullard P.M. Valves with the
wonderful P.M. Filament.

Full valve guide and instructions

to secure better results from your B ™
radio. Py
An opportunity that should not .
be missed by any radio valve user. opﬂ'
O The

?Oﬂ . Mullard Wireless
Service Co., Ltd.

co¥
\3 Mullard House. Denmark St.
u ar rﬁa London, i
\)\'S Please send me a copy of your N.P.L,

1. Brochure and Valve Guide giving me full par-

WO emm s | SEm we W e e-m WPs W W s W

THE ’MASTER b mz: b E . f\ ticulars why wvalves with the wonderful P.M,
P 7 Filament will improve my radio receiver.
THE RADIO VALVE WITH A PUBLISHED Pt M. e e L =
NATIONAL PHYSICAL LABORATORY TES. 27 Add-
, ess E S
P d w.GC

ADVT. THE MULLARD WIRELE3S SERVICE €O., LTD., MULLARD HOUSE, DENMARX STREET, LONDSN, W.C.2
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On the inside—the business side—as well as on the outside of the
nel, fit “ Utllity ” Components. This is the “ Utility * Micro-
ia] that is usually fitted by the people who “know.” The

“ Utility " Micro-Dial begins where other dials finish. The best

adjustment with n ordinary dial 1s the preliminary movement of the

* Utility,” in which slow motion mechanism gives the finest possible

tuning after the dial has provided coarse adjustment. Unlimited

movement. No backlash Can be fhtted to all makes of Condensers.

Insist upon * Utility *’ Micro-Dial ; No-Capacity Change-Over
Switch; Low Loss Condenser; Jack and Plug; Push Pull

Switch—All good dealers stock them.
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WILKINS & WRIGHT L™

KENYON ST. 15 BIRMINGHAM |

“ Utility **
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when fitted with
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” The Truth About the Tests.

Not only do S.T. valves represent the highest le el of
val ‘e design and manufacture to-day, but wheneyer
or wherever you get an S.T. you know that that
poarticular valve has been app oved by John Scott-
Taggart, F.inst. P, A M.[

You take your paclxage home, knowing it has
actually been in his own hands,;and it is almost as if
Scott- 1 aggart himself were standmg by you, con-
fidently waiting for your set to spring into new life as
you put his p c. ed valves into your set. 1f it so nds
too good to be true, read the following Stat itory
Dedlaration made before a Commissions - for Qaths :

STATUTORY LECLARAT:ON.

I, JOHN SCOTT-TAGGART, ol 2, mclbourne Place, in

the County of London, do solemnly and sincerely declare

that :

(1) ¥ am the Managiyg and Techmical Director of
S.T. Limited and am responsible for the maintenance
of the high standard of S.T. valves,

(2) The test department is under my immediate control,
and every S.T. valve is given a number of tests
which include a factory test, a laboratory test, in
which a minimum of mnine eclectrical measurements
arc taken with precision meters, a test in a receiver
on broadcasting, and a final laboratory test identical
to the previous one in which the same nime or more
measuremepts are taken by a different techaical
assistant.

(3) Ounly those valves which pass all four independent
tests are sold, and after I have satisfied myself that
a valve is within this specification, it is packed in a
carton bearing a certificate containing a white space
on which I sign my initials.

{4) No single valve has been issued by S.T. Limited
which has not passed the required tests, and every
carton bears my initials which, without exception,
bave been affixed with my own ‘hand and pen.

And I make this solemn declaration conscientiously
believing the same to be true and by virtue of the
Provisions of the Statutory Dec]aratlons Act of 1835,

o Scoll Togguit”

‘Declared at 1o, Norfolk Street, Strand,
in the County of London, this xgth day
of November, 1926, before me,

A Commissioner for Qaths,

TYPES é\ND PRICES.

Votr.

S.T. 21 (HF) s N 5 | 15

STZZ&LF anchL)Ol B gl AL o . .. 14/-
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4] (HF. and Dwt) 0.1 amp. .. 14/~

0.1 amp. .

43 (Super pow'e}) 035 amp. 1 2f8

8 i
B
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A SELECTIVE THREE |

By J. H. REYNER
B.Sc. (Hons.), AM.LE.E.

Here is the set to build for this Christmas! The construction is simple, the coils you can make up yourself,
the set is easy to operate and you can expect excellent results from its up-to-date circuit and design.

HERE are many readers nowadays
who wish to avail themselves of
the latest developments in high-

frequency amplification, but who
prefer if possible to make up their
own high-frequency  transformers.
Recent improvements have been con-
fined principally to the produetion
and standardisation of ‘various types
of plug-in high-frequency transformers
made to fit & standard 6-pin base, so
that they may be used either inside or

apart from the copper screening cases
which are now so familiar.

Home-Made Transformers

In_ the present set a more or less’

standard circuit has been utilised, but
special home-constructed transformers
have been made for the benefit of

- those readers who prefer actually to
"~ construct their own

apparatus. At
the same time, by winding the coils
specially, it is possible to obtain an

183

increase in efficiency over the usual
arrangement, with the result that a
very selective receiver is obtained.
The circuit used for the receiver in
question is a standard split-primary
arrangement. An ordinary auto-
coupled aerial circuit is utilised to
apply the signals to the grid of the
first high-frequency valve. The anode
circuit of this valve-is transformer-
coupled to the grid of the detector
valve, the secondary of the tranformer
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A Selective Three—continued

being tuned. The primary is wound in
two sections, one being the primary
proper and the other the neutralising
section,

A Popular Arrangement

A straightforward  transformer-
coupled note-magnifier is included for

TEST REPORT

The following stations were received, all on the loud-speaker, using
an aerial about 60 ft. by 20 ft., 12 miles north of Lorndon:—

cabsvsasassrssesesssanernees

Reading on

Station. Aerial Dial.
Rosenhugel S
Brussels Rl s

: Barcelona ... ... ... 49

: Birmingham Bret i G

: Ecole Superieure ... 62

g Frankfurt ... ... ... 71

5 Berne- A Ly ekl vn79,

g Glasgow ... ... ... 84
Hamburg ... .. 87
Toulouse ... ... . 90
Manchester G S o]
London WXL B 1)

The tapping on the aerial coil
best results.
than those given aborve.

the third stage, thus giving the very
popular combination of one high-fre-
quency, detector, and one note-magni-
fying valve.

Screening has not been employed, in
order to minimise the cost of the
arrangement. The presence of an
electro-static screen between the first
two stages would undoubtedly be bene-
ficial, but excellent results can be
obtained without its use, and it has
been omitted in the present instance.

No Radiation

In order to obtain a satisfactory
degree of senmsitivity a reaction wind-
ing has been placed on the trans-
former to permit capacity-controlled
reaction of the ‘‘ Reinartz” type to
be obtained as required. Since a defi-
nite reaction is provided in this
manner, the first valve can be per-
fectly neutrahised, which enables the
receiver to be handled without any
danger of interference to the neigh-
bours due to radiation.

1t must be borne in mind, however,
that this non-radiating condition only
obtains when the first valve is defi-
nitely and correctly neutralised. When
this 1s the case the last stage may be
permitted to oscillate without danger.
It is possible, however, to obtain a
stable position on the receiver when
it is not quite correctly balanced. In
such cases a small amount of energy
will filter through to the aerial and
cause radiation. Particular care
should be taken, therefore, to

* Similar conductor to this
" obtained from the London Electric

neutralise the receiver correctly in
the manner described later, when no
danger from this trouble will arise.

Aerial Coil Winding
The first operation in the construc-
tion of the receiver is the making up
of the high-frequency transformer and

Reading on

Station. * Aerial Dial.
Cardiff 110
Breslau = -Ret TA Ry
Newecastle ... ... ... 135
Bournemouth ... ... 145
Miinster o (R L= B Y
297-metre band ... ... 152
294-mtetre band ... ... 157
288.5-metre band . 163
(assel” v §=8800 s STB0
Malm6 .ot e 190
Gleiwitz e By i LY

requires occasional alteration for the
The readings on the second dial are about 10 degrees lower

aerial cgil. For these, some spceial
3-in. diameter flanged ebonite tube
has been utihised. The particular tube
in the present instance was obtained
from Messrs. Redierns, and had eight
flanges thereon. The aerial coil car-
ries 50 turns of ‘¢ Litz” wire, this

: EBUILD THIS SET WITH:;

i.One ebonite panel, 21in. by 7in. by :
in. g
: One suitable cabinet, with baseboard, :
: 83 in. deep. (Peto-Scott Co., Ltd.) 3
: Two 0005 and ome .00025 “lateral :
: action ”’ variable condensers. (Ripaults.) :
i Two 3}im. and ome 2}in. diameter :
: ribbed ebonite formers, each 3 in. long. :
: (Redferns.) :
. Three valve holders. (Lotus.) :
:  Three fixed resistors, to suit valves :
: used. (Peto-Scott Co., Ltd.) :
:  OneLF. transformer, A.F.3. (Ferranti, -
: Ltd) :
:  One HF. choke. (Metro-Vick.)
One .0003 fixed condenser. (T.C.C.)
One 2-megohm leak. (Dubilier.) :
¢  One baseboard mounting neutralising :,
: condenser and three dial indicators. :
. (A. F. Bulgin & Co.) :
One on-off switch. (Wright & Weaire.) :
Four terminals. E
One battery plug and socket, 7-way.
One spring clip. 3
. Two pieces of ebonite 2in. by 4}in., :
: by & in. :
. Litzendraht, 9/38, about 40 yds. (London :
: Electric Wire Co. & Smiths, Ltd.)
Quantity of Glazite and a few inches of

ex.
Radio Press pane! transfers.
Approximate cost, £9.

mitted, or the use of . the stranded
wire gives rise to a higher resistance
than would be obtained with a solid
conductor. In the present instance,
thercfore, the three tappings have

been made by looping the wire out to’
the terminal and back again, and just
baring the insulation at the actual

Ye

Fig. 1.—The switch disconnects both the L.T. and the H.T. batteries.

being composed of 9strands of 38 gauge.
may be

Wire Co. Tappings are taken on this
aerial coil at 6, 10, and 15 turns.
Tapping this ‘ Litz *’ wire is a matter
of some difficulty, owing to the fact
that no broken strands must be per-

184

point of contact without breaking the
wire itself.

Dealing with “Litz”
Particular care must be taken in
carrying out this operation that none

of the strands of the 38-gauge wire
are broken. It is best to clean the
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wire with a very small piece of fine
emery cloth. First remove the cover-
ing over the whole conductor, and
then gently clean off the enamel on
the individual strands by means of the
emery cloth. The conductor may then
be soldered to the particular terminal
in question.

The actual method of bringing out
the connections both on this coi% and
on the high-frequency transformer is
worthy of note, Holes are drilled at
the end of the former, through which
small 6 B.A. screws are inserted. They
are held in position with a nut, while
on top of this a soldering tag is held
in position with a second nut. Both
the wire from the coil and the connec-

tions- to it are soldered to this, the

wire from the tapping point being
brought through a lole in one of the
flanges along the top- of the former
under the winding proper.

H.F. Transformer

The high-frequency transformer is
constructed in a similar manner. The
secondary coil consists of 50 turns of
Litzendraht, as with the aerial coil.
There is, however, a separate tapping
on this winding which is taken to the
grid of the detector valve, as will be
seen from the circuit diagram. By
this means the detector valve is not
connected across the whole of the
Funed circuit.

As is well known, when grid-rectifi-
cation is used, the valve introduces a
certain amount of extra damping into
the cirenit. The effect of this is very
considerably minimised by tapping the

All the battery leads are
brought out to a special
plug at the rear of the

baseboard.

valve across a portion of the circuit
only, and in this case, using a D.E.5B
or similar type of valve for the detec-
tor, a tapping at about half the coil
is satisfactory

optimum tapping point for cach

There is actually an |

different valve, but provided the
detector valve is of a high impedance,
a tapping at about half-way across
the coil will be found to give consider-
ably sharper tuming without appre-
ciable loss in signal strength.

This system has therefore been
adopted in the case in question, and
the centre-tapping on the Litz wind-

E&LT - L7
‘ I 50 Tvans Lrrz

Grio

!!!

I
l ll

AERIAL TAPS

other. In this case it has been
obtained by winding two _wires
together side by side.

t is therefore necessary to cut off a
length of 10 or 12 ft. of wire and
then to wind these two lengths
together on the former, so that we
have alternately a wire of the primary
and then a wire of the neutralising

+ & CONDENSER Moving PLATES

70 (ConDENSER
FIxED PLATES

Il

Centre Tar-ro Grio

l|
|

Figs. 2 and 3.—Details of the aerial coil (left) and the secondary of the
H.F. transformer. (right).

ing should be made by looping. the
wire out to the terminal and back
again without definitely breaking the
wire in an exactly similar manner to
the tappings on the aerial coil.

Two Formers

The primary, neutralising, and re-
action windings are placed on a simi-
lar former of 2 in. diameter, which
slides inside the secondary former.
The overall diameter over the flanges
is just over 21 in., so that the former
just fits comfortably inside the
secondary former.

With the split-primary method of
neutralising, as has previously been
emphasised in these ocolumns, it is

necessary to have a very tight coupling
between the primary winding and the
neutralising winding." In the case of
the standard transformers this is ob-
tained by a definite over-winding, one
winding being wound on top of the

183

winding throughout the whole length,
thus obtaining a very tight coupling.
For these windings 22-gauge wire was
utilised for mechanical consideratifns
and ease of winding, but if desired
finer gauges of wire may be used with
equal efficiency.

Connechions

The actual method of winding is
shown in. Fig. 7, the primary
winding being from A to D, and
the neutralising winding O to B.
It is important to remember these
connections and to ensure that they
are connected in the correct manmer
when actually wiring the receiver up.
If the connections are.wrongly made,
then the neutralising winding will be
connected in the wrong direction.
This point, however, will be dealt with
later on in the article.

Direction of Windings

The primary former also carries the
reaction winding, which consists of 20
turns of a suitable gauge of wire. In
this case 30 gauge wire was employed
for the purpose. The reaction winding
is wound in the same direction from
start to finish as the neutralising and
primary windings, and when the con-
nections are complete the primary
former is inserted into the secondary
former in such a direction that all the
windings are in the same direction.
The direction is again important, as
otherwise the reaction winding will be
in the wrong direction and will pro-
duce extra damping instead of an
increase in signal strength. This,
however, is not such a serious fault as
having the neutralising winding
wrong, because it can easily be seen
whether the reaction winding is
wrong, whereas if the neutralising
winding is incorrectly connected the
fault is somewhat difficult to trace.
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Mounting

These transformers may then be
mounted on the baseboard in the posi-
tion shown in the wiring diagram by
eimply screwing them down on the
baseboard, a small piece of leaf
ebonite or insulating cloth being
placed in between the formers and the
baseboard in order to prevent leakage
across the windings.

The assembly of the remainder of
the set is comparatively straight-
forward. Mount up the three con-
densers, the on-off switch, and the four
terminals on the panel in the posi-
tions shown in the panel diagram.

! WIRING IN WORDS

Join a flexible lead with spring clip to Aerial
terminal.

Join Earth terminal to moving vanes of
varinble condenser C1, to one end of L1, to
one filament contact of V1, V2 and V3, and
to L.T. - and G.B. + pins of Multi-piug.

Join other end of L1 to fixed vanes of C1,
to fixed vanes of neutralising condenser C2,
and to grid of V1.

Join remaining filament contacts of Vi,
V2 and V3 to oms end of resistors R1, R2
and R3 respectively.

Join together remaining ends of R1, R2
and R3, continue to one end of L4, moving
vanes of variable condensers C3 and C4, and
to one outer contact of switch S.

Join anode of V1, to C end of L3.

Join moving vanes of C2 to D end of L2,

Join fixed vanes of C3 to remainingend of L4.

Join A end of L2 (and L3) to H.T. + 2 pin
of Multi-plug, and to top telephone terminal.

Join centre tap of L4 to one end of fixed
condenser C5 and leak R4.

Join other end of C5 and R4 to grid of V2.

Join one end of L5 to fixed vanes of C4.

Join other end of L5 to ome end of R.F. ;
choke, and to anode of V2, v

Join other end of R.F. choke to PLATE
terminal of L.F. transformer T1 T2.

Join H.T. 4+ terminal of T1 T2 to H.T. 4+
1 pin of Multi-plug.

Join GRID terminal of T1 T2 to grid of V3.

Join GRID BIAS terminal of T1 T2 to !
G.B, —pin of Multi-plug. H

Join anode of V3 to lower telephone terminal. :

Join remaining outer contact of 8to H.T.— }

esrossse

" pin of Multi-plug.

Join two centre contacts of 8 to L.T. + pin
i of Multi-plug. :
{ o O A B TR0 o 0o D UL OB o 8 o ST .

When the condensers are mounted, the
three dial indicators may be inserted
in the correct positions. The panel
should then be screwed to the base-
board and the remainder of the com-
ponents mounted on the baseboard in
the positions indicated. Ample space
is provided, and no difficulty should
be experienced at this stage. The
instrument is then ready for wiring

up.
Wiring

Wire up the receiver in the manner
shown. 1t will be noted that all the
battery connections have been brought
to a Multi-plug, which consists of a
number of pins arranged round the
circumference of a circle. The battery
leads themselves are taken to a plug
carrying a .number of sockets which
fit over the pins and thus make con-
tfction to the receiver.” .This is made

such a wa

serted in the wrong manner, so that
he arrangement provides an adequate

that the plug cannot be

safeguard against wrong connection of
batteries.

A particular point is the double-pole
push-pull switch used for switching the
set on or off. This not only breaks the
filament circuits, but disconnects the
HT.— from L.T.4, thus rendering
the set ‘“ dead " when it is switched
off. This saves the windings of the
L.F. " transformer and also avoids

Fig. 6.—Showing how the tappings are
brought out to soldering tags.

trouble if it is desired to make any
alterations to the set when it is still
switched on.

Battery Leads

Having completed the wiring of the
set, it is next necessary to connect the
leads on to the plug of the Multi-plug
connector unit. All the contacts on
this plug will be found to be engraved
plainly. It is very convenient to use
one of the battery cords now on the
market, such as, for example, the
“ Lewcos ’’ or the * Magnum.” These

oonsist of a number of flex wires of
suitable lengths, fitted with plugs at
one end and terminal tags at the
other, and bound up into one complete
cord. For our purpose, of course, it
is necessary to cut off the terminal
tags, which normally go under the ter-
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minals of the receiver, and to connect
the wires direct on to the Multi-plug.

= Primary ano

Nevrratisinve
Winoives Wouwo
TocerHer S1oE 8r

Reacrion
pld

Stor
D.1s rue Orwen
18 8  £wno orA.

8. 13 Tie Ormch
Envo o €.

Fig.7.—The arrangement of the wind«
ings on the inner former of the H.F.
transformer.

Testing

Having made these connections, the
set is now ready for test. It is advis-
able to utilise some form of safety
device when first testing out, in case
any connections have been made
wrongly, One of the simplest devices
is to include a fuse or small flash-lamp
bulb in the negative lead from the
high-tension battery. Should the H.T.
circuit then inadvertently come in
contact with the L.T. circuit, the cur-
rents will burn out the fuse or flash-
lamp bulb before the valves are
damaged, and in this way considerasle
expense can be saved.

n testing out, place the reactioa
condenser, on the right-hand side, to
the minimum position (with the plates
all out). Then set the two tuning cok-
densers approximately to the sams
reading and tune in to the local sta-

The neutralising con-
denser is placed between
the coils, the reaction
variable condenser being
that seen on the left in
this photograph.

tion.
be obtained from the test report which
is given elsewhere.

The approximate settings will

Neutralising

The receiver may now be neutralised,
(Concluded on page 229.)
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Continuing the description of the construction of receiving valves, commenced in last month’s '
issue, Capt. Frost deals with the fixing of the electrodes and the bulb, the process of evacuating |
the valve and the final tests before the finished product is ready for your receiver. !

I
|
|
!

DESCRIBED in my last article
I the making of the foot of the

valve and of the anode, grid and
filament, and to me these minor parts
of the valve have become most inter-
esting and have a most important
part to play in the function of the
valve which, in turn, is essential to-
reception where valve receivers or
valve amplifiers are used. All these
odd parts have to be assembled, and
this is how it is done.

Fixing the Electrodes

The foot of the valve with its sup-
ports has to be attended to first of
all. The supports themselves have to
be bent into the correct position to
take the parts to be fixed to them.
You may have noticed that in various
types of valves the filament, grid and
anode are in different positions. The
positions = of the electrodes just
depend on the type of valve which
is being made.

To fix these the supports for the
electrodes have to be bent. A very
wonderful machine is used for this.
First of all the foot of the valve with
its supports is put into the front of
the machine, a stamp comes down
and bends the support wires to the
required position. Down a little
shoot and out of the machine comes
the valve foot.  This shoot is just
like those used for underground rail-
way ticket machines. A girl examines
the valve foot and passes it into an-
other machine which simply deals
with the two filament supports, and
flattens the ends of them or bends
them so that the filaments may easily
be held. Then another machine takes
that valve foot and also the length
of filament wire which I described
last month as being cut up and
tabbed, and fixes it to the filament
supports.

Electric Welding

The mnext journey which the foot of
the valve makes is to another bench,
where a girl attaches the grid of the
valve to 1ts support by electric weld-
.ing, and the anode of the valve to
its support in the same way. = The
little machine which does this weld-
ing looks very much like a tiny vice,
the two sides of the vice being two
poles through which a current of
electricity is passed. A spark jumps
across the gap between the two parts

Forming the spirals for valve grids.

of the vice-like instrument, and as it
jumps, melts a tiny portiofi of metal
of the support, which very quickly
becomes solid again, holding the
anode to the piece of metal which
forms its support.

With very .special types of receiv-
ing valves the anode ang grid have to
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be adjusted ready for fixing before
they are actually welded. For this,
special examiners with tiny instru-
ments adjust the exact distance
between the three parts of the valve
and then pass them to the welder.
The examiners make quite sure that
the length of the filament and the
disposition of grid and anode are

correct.
The Bulb
The next step in the making of the
valve is the making of the bulb. The

The tray in front contains grids
ready for mounting.

glass bulbs go into the valve works
looking very much like empty electric
light bulbs, open at the narrow end.
A girl takes a bulb, and, twisting it
quickly in her fingers, puts the closed
end of the-bulb into a hot gas flame.
This softens the glass at the centre
and top of the bulgb. With her other,
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hand she takes a thin glass tube, and
softening this too, sticks the thin
tube on to the top of the softened
bulb, pulling it out a little to make
a tiny hole where the two meet, and
turns it quickly with both hands all
the time that it is cooling down in
the air. The bulb now appears just
like a diver’s helmet with the air tube
fixed to its top. You could easily
blow down the thin glass tube into
the bulb.

Shaping the Bulb

The bulb then goes to another
instrument with dollies similar to the
one which I described last month,
used for the making of the glass foot
of the valve. The bulb is put into a
dolly, and passes into a flame which
cuts off the unwanted piece of glass
at the bottom of the bulb, making
the whole bulb of the correct length
for the valve which it is to be. As
the dollies revolve and pass through
hotter and hotter gas flaines, a steel
instrument opens out the softened
glass at the foot of the bulb to the
correct distance to take the flange of
the foot, which I described in my last
article.

Another machine with dollies takes
the bulb and also the foot of the
valve, with its grid, anode and fila-
ment attached to it, and with the four
wires which run to the supports of
the electrodes fixes it into the bulb.
The glass is joined together after

avoid strain and possible breakage to
the glass,
Exhausticn

The next step is pumping. For
this the valve 1s turned upside down
and the thin glass tube sticking to
its top is attached to a similar tube
on the pumping machine by softening
the glass by heating. The pumps are
set to work and all the air and gases
are sucked out of the valve. Whilst
pumping is going on, a cover is
drawn over the valve and it is really
then in a ¢ of oven which 1s
heated to about 400 degrees Centi-
grade.  This throws gas out of the
actual glass of the bulb and the
pump sucks the gases out of the bulb
itself as fast as the glass throws them
into it. The valve then gradually
cools down.

Whilst pumping is still going on,
the four small wires froin the foot of
the valve are connected to electric
circuits, which pass a current through
the electrodes.  The filament 1is
heated by this means almost to melt-
ing point, in order to liberate gases
from the metal of which the filament
is composed. The anode of the valve
is heated until it is bright red and
is also subjected to what 1s known as
* electron bombardment ’ from the
filament. This liberates gas from the
anode as well as from the filament,
and the pump sucks the gases away
whilst this is happening.

The glass tubes attached to the bulbs, through which the gases are
withdrawn from them, may be seen on the valves t. the right.

being softened by hot gas flameg!
After coming out of this machine we
have our valve looking just as your
valve does now, except that it has
attached to the top of it this funny
looking ‘glass tube and, of course, it
has not yet any legs or any marking.
When it leaves the gas flame it has
to_go through an annealing oven,
which allows it to cool gradually to

Sealing-Off.

The number of volts to which the
anode of the valve is subjected varies
between 300 and 2,000, dependent
upon the type of valve being con-
structed. The voltage applied to the
filament of the valve is low, by com-
parison, and yet is slightly higher
than the voltage which will ordinarily
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be used when the valve is sold and
used on the recelving set. This
applied voltage is connected for about
30 minutes, pumping taking place all
the time. Then the current is cut off
and the bulb of the valve is heated
at the point where the thin glass tube
has been connected to it. Our valve
has now been sealed at both ends and

A general view of the exhausting room
in a valve factory.

exhausted of air and of gas. The
glass and the metal of the electrodes
have been made to give out any gases
which they may contain, and these
gases have heen taken from the valve,
All of this can only occur to bright
emitter types of valves.

Dull Emiatters

With dull emitters the process is
the same up to and including the

- freeing of gases from the glass of the
" valve by baking it at 400 degrees

Centigrade. The valve is then sealed
off in the manner which I have just
described, and is passed to what .is
called the ‘‘eddy current bench.”
We still have, in the case of dull
emitter valves, the freeing of the
anode from gases. This is done by
heating the anode by means of what
is called an “ eddy’ current. There
is magnesium in the anode of the
dull emitter valve and the eddy cur-
rent process causes the maguesium to
be volatilised.

When this takes place the gas
given off by the anode of the valve is
sucked up and is taken on to the
inside of the glass walls of the valve
and is kept there by the volatilised
magnesium. This gives to the dull
emitter type of valve which is treated
in this way the silvered appearance
which you all know so well. Both
types of  valves are then -carefully
examined for what is called °fila-
ment emission ’’ characteristic, and
to test the hardness of the vacuum in-
side the valve.

(Concluded on page 285.)



January, 1927

Tar WIRELEsSS CONSTRUCTOR

e e e O A e s TR

Sl

DODPRRDBBRDRDREH

How to Make your own Screened Coils

By W. Q. KAY

Many constructors are anxious to try the new screened .coils, which have been embodied in a number
of well-known and successful sets recently, but have been prevented from ‘doing so by considerations
of expense. From the instructions given here you will be able to make your own coil screens.
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HERE are many people who wish
to try the new circuits incor-
porating screened coils but

who are unable or unwilling to pur-
chase the commercial components now
on the market. In -such cases it is
possible to make up ome’s own
screened coil, and- this has already
been done in a large number of cases.
There are, however, certain factors
which have to be taken into account,
as otherwise the results will be of a
disappointing mnature, and it is in
order to clear up any misunderstand-
ing on this point that the present
article has been written. '

The Original Design

The original screened coils were
designed as a result of careful
research, in order to ascertain
definitely the effect of bringing metal
screens near to a coil. The screening
works by virtue of the fact that eddy
" currents are set up in the screen, and
these produce magnetic fields which
act in opposition to the magnetic
field of the coil. At the same time
the screens, if they are connected to
earth, form a static shield around the
coil so preventing any capacity
coupling from the coil to other parts
of the circuit. >

Little Efficiency Lost

This electro-static screening, as the
elimination of capacity effect is

Core Unoer Tesy

METAL SHEET

Fig. 1. — The distance between the
screen and the coil has a considerable
bearing on the efficiency of the latter,

called, has very little effect on the
efficiency of the coil. Tt is the pre-
sence of the eddy currents in the
metal (by means of which the magnetic
screening is produced) that gives rise
to the additional losses.

This must be obvious, since the
eddy currents must be produced from
somewhere. and the energy which pro-

duces them must be absorbed from the
coil itself, so detracting in some
measure from its efficiency. The
actual screened coils, as used in the
various receivers, are in the form of

e e e o e N e e e

NORMAL RESISTANCE OF CO/L
1 L 4 1

HERESISTANCE —>

72 / 1ve 2
Drsrance Berween SCReEn Ano (o1t (INCHES)

Fig. 2. — Hlustrating graphically the
effect on the coil resistance of placing
the screen in different positions.

a compromise between the considera-
tion of efficiency and the equally
important consideration of compact-
ness. One of the advantages of the
screened coil lies in the fact that the
receiver can be built up into a much
smaller space than would otherwise
be possible, and there is no doub
that a - compact construction in a
receiver' is very desirable.

Now the farther away we go from
a coil the less does the strength of
the magnetic field become. Conse-
quently the less must be the counter-
magnetic field produced by a screen,
and thus the less the eddy currents
set up therein. The eddy currents in
the sereen, in fact, automatically
adjust themselves to counteract the
effect of the magnetic field existing at
that particular point, so that the fur-
ther away we remove the screen from
the coil, the less does the energy loss
become, while the screening remains
every bit as effective in that the effect
of the magnetic dield outside the coil
is still practically negligible.

Experiments

The experiments were conducted in
the first place and were made with a
view to ascertaining how far the
screen should be from the coil in order

to obtain reasonably satisfactory
results. Fortunately 1t was found
that the losses introduced into the

coil obeved a somewhat peculiar law.
A simple coil was taken and its high-
frequency resistance was measured.
A sheet of metal was then brought
near to the coil at decreasing dis-
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tances as shown in Fig. 1. It was then
possible to observe the effect of the dis-
tance upon the resistance of the coil,
and this is shown in the curve given
in Fig. 2.

It will be observed that at distances
away from the coil of 2 in. or more
the effect of the screen is practically
negligible, the resistance of the com-
bination being almost the same as
that of the coil itself. At a distance
of 1 in. the effect of the screen is
appreciable, while at a. distance of
1 in. it is beginning to increase some-
what rapidly. Beyond this point the
resistance rises very rapidly indeed,
and very heavy losses are introduced
into the circuit, but it will be realised
from the curve shown that at 1-in.
distance the effect is not very serious.

Another Type

A similar series of experiments was
carried out with the scrcen at the
end of the coil, instead of at the side
as shown in Fig 1, and here it was
found that the distance at which the
losses began to increase rapidly :de-
pended largely upon the shape of the
coil.  With a short, fat coil, it is
necessary to have a distance of 1} in.,
but with a somewhat longer coil a
distance of 1 in. sufficed.

These results, therefore, were col-
lected and co-ordinated, and the re-
sult was the production of the screened

coil as we mnow know it. It is
)
e P —

Fig. 3.—The dimensions of the screen
are given here.

because of this necessity for an ade-
quate clearance between the coil and
ihe screen that a certain supervision
at Klstree has been exercised on the
various makes of screened coils, in
order that they shall all comply with
the necessary conditions.

Minimum Dimensions

It is not possible to reduce the size
of the coils very much if they are
to retain their efficiency. but it was
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found that a 2-in. coil could be made
reasonably efficient. This means that
the screen must be at least 3 in. in
diameter, if it is made circular, and
should preferably be a little more,
if this can be afforded. There is, in
fact, an increasing tendency nowadays
to make the screens somewhat larger
in diameter, and this is all to the
good, provided that a suitable arrange-
ment can be made as regards the
connections, so that the base does not
become unduly large.

End Clearance

., Apart from the diameter, however,
the actual depth of the screen from
top to bottom is of considerable im-
portance, and in many cases this is
made too small. A clearance of 1 in.
above and below the coil itself should
be provided, and, if possible, still more
clearance is desirable.  The actual
height of the screen, then, depends
upon the size of the coil in use, but
this question of clearance at the end
is one which makes. considerable dif-
ference to the efficiency of the re-

sulting arrangement, and should be-

borne in mind very carefully.

In order to render the screen as
flexible as possible, so that inter-
changeable coils can be used for the
different wavelength ranges, different
circuits, and such-like, a six-pin type
of coil was devised, with six sockets

in the base of the screen, so permit- |

a circular disc of ehonite or wood of
a suitable diameter to fit the screen
with which it is proposed to use it.

The Screen

The screen itself may be made of
copper tube, or may be made by

Fig. 4.—Connections to the terminals

beneath the base. The dimension given

refers to the hole cut in the outer
ebonite ring.

obtaining a cylindrical cylinder of
some sort, such as a circular box or
cocoa tin, and wrapping round this a
piece of fairly stiff copper foil or thin
. copper sheet. This may then be sol-
dered up to make a complete tube,
after which it can be withdrawn from
the cylindrical mandrel. A cocoa tin
should not be used for the screen
itself, as it is constructed of tinplate,
which is iron covered with a coating
of tin, and this will introduce very

ting a wide variation in the type of
coil in use. When making up a
screened coil, therefore, the first thing
to do is to obtain six valve sockets,
or other suitable sockets fitting a stan-
dard j-in, pin. These should be
mounted up in a Southern Cross for-
mation, the arrangement of the pins
being shown in Fig. 5. The spacing
between the centres of the pins is
4 in. on both arms of the cross. These
pins should be mounted centrally on

-

¥*
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Up-to-date wire-
less equipment is
used by the com-
batants ¢n the war
in China. A 120
watt combined
transmitter and
receiver is seen in
this photograph.

heavy losses.
screen
aluminium.
Brass may be used if it is good, soft
 brass, but this has a much higher
resistance than col[;per, and is not so

The metal used for the
should be either copper or

good as either of the other two metals.
In particular, hard brass has a
tendency to be magnetic, and this
will introduce further losses, so that
copper or aluminium is preferable.
(Concluded on p. 272.)
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Now that the Christmas buying
season is. almost here our readers will
have an active interest in the adver-
tisements appearing in this issue.
Below. will be found a few paragraphs,
giving in brief, the main pomnts of

interest contained in current an-
nouncements.
Messrs. Collinson Precision Screw

Co., Ltd., are announcing an addi-
tional item to their range of low-loss
inductance formers. This manufac-
turers’ series of coils are all in con-
formity with the standard six-pin
arrangement, but the ribs may now
be obtained either plain or threaded.
* * *

It is interesting to note in the
advertisement of Messrs. Metro-Vick
Supplies, Ltd., that the first four
prize-winners in the 4-Valve Receivin
Set Class, in a competition organiseg
by the *‘Sunday Chronicle”” and
‘‘ Evening Chronicle,”” held at the
Manchester Wireless Exhibition, used
certain  types of ** Cosmos’” 8.P.
Valves.

* * *

It is suggested by Messrs. Gent and
Co., Ltd., in their advertisement that
by investing in a Tangent H.T.
Battery Eliminator your radio will
not let you down during the Christ-
mas holidays.

* * »

A Christmas appeal is made by
Messrs. Will Day, Ltd., in whose
announcement many interesting pro-

ducts are featured.
* * *

It is stated in the advertisement of
Messrs. A. Q. Cossor, Ltd., that after
2,000 hours of continuous use—a
period equivalent to two years
ordinary wear and tear—the Cossor
filament is as supple and as pliable as
it was first made.

* * *

The ‘¢ Layerbilt,’’ a new H.T.
battery by the manufacturers of the
Columbia Battery, is now being mar-
keted by Messrs. J. R. Morris. Tt is
claimed in this company’s advertise-
ment that the life of this new battery
is 35 to 52 per cent. longer than
Columbia Extra Heavy Duty H.T.
Battery.

* »

Messrs. S.T., Ltd. show in detailed
tabular form the recommended types
in the S.T. series of radio receiving
valves for use in receivers ranging
from one to six valves.

* * *

Messrs. Rexo Engineering are an-
nouncing an exceedingly useful pro-
duct in the shape of the ‘‘ Junit Self-
Soldering Wire.”” This line will make
a very strong appeal to readers whose
experience with the soldering iron may
be limited, and to them it is recom-
mended for use.
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A three-valve set with two stages of high-frequency amplification, the design of which needs no special coils

or transformers, but enables you to use plug-in coils of standard pattera.

HERE must be thousands of wire-
less experimenters who possess a
number of plug-in coils of the
conventional type who would like to
use them in a thoroughly up-to-date
H.T'. amplifying circuit and who have
so far given little heed to most of the
present npeutralised circuits on account
of the zact that special coils are re-
quired, these being either of the
centre-tapped type or else inductances
mounted on special bases.

I therefore decided to go into the
question and see whether it would not
be possible to evolve a high-frequency
amplifier which, while fully neu-
tralised, would nevertheless enable
ordinary plug-in coils to be employed.
The rather obvious solution of using
two small coils in series, with a con-
nection going between them, was at
once ruled out, since it meant that
nearly double the number of coils
would be required for a receiver incor-
porating any such scheme as this, and
I therefore put the problem on paper

H-F CHOKE HT
ORRESISTANCE

before me to see whether some method
could be arrived at theoretically which
would hold possibilities of working in
practice.

Evolution

I have for some time been working
with a form of neutralised H.F. cir-
cuit in which a centre-tapped grid coil
is used, and in order that the reader
may see exactly what has been done I
show this in skeleton form in Fig. 1.
The tuned grid circuit comsists of an
inductance Ll tuned by a variable
condenser Cl, which is connected
as shown, with one side going

and the set is non-radiating.
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: SOME SPECIAL :
: FEATURES OF THIS SET:

: 1.—Yon can use your old plug-in :
coils, yet ‘a fully neutralised :
circuit is employed so that full :
amplification is obtainable from :
both H.F. valves. :

: 2—The set is selective because it :
is neutralised, and its selec- :

: tivity can be controlled. 3

: 8.—You can obtain the full benefit :

5 of reaction in the detector cir-.:

E cuits, thus securing the maxi- :

: mum range and selectivity. :

: 4.—The set is simple to handle, a :
gang-controlled condenser re- :
ducing the tuning controls to :
two, while the set is completely :
stable except when you wish to :
make it oscillate by the use of :

: reaction. :

: 5.—The set is non-radiating.

Fig. 1 (left) and Fig. 2 (right).—In order
to simplify these diagrams, the H.T.
battery is shown connected to L.T. —,
the L.T. battery being omitted. In
practice H.T, — would go to L.T. +.

to the grid and the other going to the
anode through a small adjustable
capacity €2, which is used for neu-
tralisation. The centre of the grid coil
is connected through a high-frequency
choke or a resistance to L.T. —. The
output inductance L2 is the primary
of a high-frequency transformer, of
which the secondary is tuned, a suit-
able degree of coupling being arranged
between the two.

In the original circuit, as it first
became known, the centre point of Ll
was conhected directly to low-tension.
I found, however, that placing a high-
frequency choke (as shown), or a high
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The H.F. stages are neutralised

resistance of the order of 100,000 or
250,000 ohms, in this lead resulted in
a greater degree of amplification being
obtained, while any trouble due to
parasitic oscillations was also guarded
against.

Parasitic Oscillations

_ This question of parasities is a very
important one, since it becomes exceed-
ingly difficult to use more than one or
two stages of high-frequency amplifi-
cation if a circuit is at all liable to
generate them. Even the circuit
shown in Fig. 1 might conceivably de-
velop trouble of this description if
four or more stages were employed. 1
have used four stages successfully with
this circuit, but it is possible that a
slightly different lay-out might have
introduced the trouble that-I was
trying to avoid.

If, therefore, I could find a scheme
whereby the centre tap was abolished,
not only would the circuit be suitable
for plug-in coils, but it would also

Ls

i
H-F Choke  HT
Or ResisTance

entirely eliminate any chance of
trouble occurring through parasitic
oscillations being produced.

The Solution

The solution to the problem is
shown in Fig. 2, and it appears so
ridiculously simple that I can almost
hear you say, ‘ Why, anyone could
have thought of that!’’ And so they
could-—but, as far as I am aware, they
have not done so.

As will be seen from the simplified
circuit in Fig. 2. what has been done
is, that the choke (or resistance if pre-
ferred—some circuits work better with
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the one rather than the other) has
been transferred to the bottom of the
coil L1. It is qbvious that this choke
does not provide a return path to the

.BUILD THIS SET WITH—

. One ebonite panel, 21 in. by 7in. by } in. :
(Ebonut) 3
One cabinet for same, with baseboard, :
l3i in. deep (Peto-Scott Co., Ltd.). :
1 One .0005 Cyldon double gang con- :
: denser (Sydney S. Bird). i
§ One .0005 and one .0003 variable con- :
denser square-law type (Igranic Electric :
? Co., Ltd.). :

: Seven base-mounting
! holders (Wright & Weaire).
i One HF. choke (Lissen, Ltd.). :
Twe 100,000 ohm resistances (Varley :

: Magnet Co.). g
: valve holders :

singls  coil

¢  Three “Clearertone”
(Benjamin Electric Co.). g
i CThree fixed resistors (Burne-Jones & :
0 g
Two vernier dials (Bz=ard & Fitch).
One on-off switch and one slow-:
{ motion “Indigraph” (Igranic Electric :

i Co., Ltd.). g
: Two neutrahsmg condensers (Peto- :
: Scott Co., Ltd.). -

3 Two 002 ﬁxed condensers, type 600A, :
: and ome .0003 grid condenser and 2-:
feg;)hm leak (Dubilier Condenser Co.,

td. B
1 Two terminals, Aerial and Earth:
¢ (Belling & Lee, Ltd.). g
: One set of battery cords, five-way :
(London Electric Wire Co. & Smiths, :
Ltd )e :
Two telephone terminals, two: strips !
: of ebonite, screws, etc., for mounting :
; components. :
¢ Quantity of Glazite for making con- :
: nections. :
:  Radio Press panel transfers.
Approximate cost . . £12,

................................................... .

filament for H.F. currents in the
Fig. 1 circuit. If it does, it is not
acting as a choke. Its sole fumnection

indeed would appear to be to anchor .

the grid and prevent its building up
a high negative potential, and so effec-

.Ll Lz

tively stopping the valve from work-
ing by preventing any flow of plate
current. This would mundoubtedly
occur in nine cases out of ten if the
grid of the valve were left free. That
increased efficiency is obtained by the
use of this choke as indicated in
Fig. 1 has been amply proved by a
number of experiments,

The coils and leak
resistances have
here been re-
moved, to show
clearly the layout
of the components

L. ¢

The Final Circuit

If, therefore, the sole function of
the choke is to prevent the valve from
getting blocked, it does not much
matter at what point on L1 it is con-
nected. If it is to be removed from
the centre, then the logical place to
put it is at the bottom of the coil as
shown in Fig. 2, and this is the basic
circuit which is used in the receiver
which is described here.

A number of photographs are given
on this and other pages showing the
general appearance of the receiver. I
have made this a three-valve set, con-
sisting of two stages of high-frequency
and a detector valve. Nolow-frequency
amplifying valves have been included,
for the simple reason that most ex-
perimenters either have their own
ideas, and very definite ones, I find,
about low- frequency amghﬁcatlon, or
else they already have an amplifier
which has specially been constructed

with a view to adding it to an existing
H.F. amplifier.

Layout

An examination of the photos will
show that everything that is not abso-
lutely required on the panel has heen
removed from it, and the only com,
ponents mounted thereon are the two

tuning and one reaction condensecrs
and the on-off switch. The left-hand
condenser tunes the aerial, the gang
is in the centre, and to the right is
reaction. Batteries are connected to
the set by means of special battery
cords, while aerial, earth and tele-
phone terminals are mounted om the
baseboard behind the panel. In order
that the ’phones may be most con-
veniently connected to the set, the tele-
phone terminals are close to the panel,
through which a hole has been drilled.
The telephone cords are passed through
this hole, and the experimenter is not
unduly tied down to the set on account
of half his ’phone cords being used up
in reaching to terminals at the back of
the cabinet.

If you will next have a look at the
views taken behind the panel, you will

 see that all the components are well

spaced out, ample room being left

" everywhere for the wiring, while the

coils are spread well apart and put av

@+t

TOr®+?

?—

700.000
Rs Onmes % R

100,000 Ownms

Fig. 3.—The complete circuit of the set described.

//

condenser for reaction control,
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C; and C, are neutralising condensers, while C; is the variable
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vight angles to each other so as to
reduce, as far as possible, any inter-
wction.

Double Gang Condenser

The double gang condenser seen in
the centre is used to tune the second

grams of this description. For those
who prefer a diagram showing the
actual connections on the set itself,
this will be found on another page.

Points in the Circuit
The aerial is loosely coupled to the

may be used. The use of resistances
was decided on, since chokes are
rather liable to pull into tune on the
long waves and uncontrollable oscilla-
tion may result.

Matched Coils
The two coils 1.4 and L6 are tuned

7]

Fig., 4—Drilling dimensions

H.F. and detector ecircuits, while,
since the aerial is coupled to the first
H.T'. valve, a separate condenser has
been used to tune it, so as to allow for
any variation. There are settings at
which the aerial seriously affects the
tuning of the first H.F. valve, so that

the use of a three-gang condenser was |

decided against as likely to reduce
efficiency. Even with the double gang
there is a very slight loss at the bottom
of the scale, but it is so slight as to

be more than‘ compensated by the
greater ease in handling that results
from the use of the gang.

The theoretical circuit diagram is
shown in Fig. 3, and this gives the full
details required for wiring the set to
those who are used to reading dia-

may be taken from this front-of-panel drawing.

first valve and is wmntuned, the
coupling between the aerial coil Ll
and the grid coil L2 being fixed. Dif-
ferent degrees of coupling may, how-
ever, he obtained by using different
sizes of coil in the aerial. This also
enables the maximum efficiency to be
extracted from the receiver on the
different wave bands.

The first two valves utilise the same
circuit, the neutralising condensers

being shown at C2 and C4. High re-

Note that the coils are arranged
in such a way as to reduce un-
wanted coupling effects.

resistances have been used intead of
chokes, and these are connected be-
tween the bottom of the grid coils and
L.T. —, being shown at R4 and RS5,
while I8 is an H.F. choke which is
used in the plate circuit of the detec-
tor valve so. that Reinartz reaction
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Blueprint No. 10C74A.

by two condensers C3 and C5, which
are gang controlled, so that only one
dial 1s required to be adjusted to tune
these two circuits. It is therefore ad-
visable that L4 and L6 be as nearly
matched as possible, and if you have
not got a pair of accurately matched
coils I would advise you to get them.
Coils made by manufacturers of known
reputation are, however, produced to
such near limits of accuraey that it
will in general be found that two coils
of the same size made by the same
firm will be nearly enough matched
for use in this receiver.

All the coils used in this receiver,
except the H.F. choke, are plug-in
coils, and although it is usually under-
stood that a special coil should be used
in a Reinartz circuit, the use of plug-
in coils has one definite advantage
that, to my mind, far outweighs any
disadvantage they may possibly have.

Reaction

I have found in the course of ex-
periment that the most efficient con-
ditions for reception wusing the
Reinartz circuit are obtained when the
reaction winding is not only as small
as possible, but also as loosely coupled
to the grid circuit as possible, while
as small a value of capacity as possible
is used. T have found that this effect
is very marked, though the values of
coupling and inductance required do
not appear to be very critical.

By using a plug-in coil for the reac-
tion coil in the receiver I am describ-
ing it is possible to try out various
sizes of cotl in this position, while it
is a simple matter - to loosen the
coupling. The actual position of the
coil as T have got it in the set allows
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All Round Europe With Plug-In Coils—-continued

a small reaction coil to be employed,
while little more than a third of the
reaction condenser is usually required
to make the detector oscillate.

Judging by the results obtained, I
think the constructor will be well ad-
vised to place the coil holder in the
same position as I have done.

Components

The components required for con-
structing this receiver are given in the
accompanying table.  Though the

names of the manufacturers have been -

given, so that those who wish to copy
the set in its every detail may do so,
I would say here that the use of these
definite makes is not essential tp the
functioning of the set, provided always
that any parts substituted are of
equal quality to those I have used.
Particular care should be taken in the

choice of o gang condenser, and if
another one is to be used instead of
the make I have fitted it should be
chosen with the greatest care, or else
the performance of the receiver may
be seriously affected.
Drilling

Only four large holes need to be
drilled in the panel these being for
the spindles of the condensers and the
onoff switch (a g-in. drill does
these) ; the holes for the fixing screws
for the condensers and the panel are
small ones, and, therefore, are a
simple matter. It is advisable that in
the case of the big holes small drills
be put through first, to act both as a
guide to the larger drill and also to
allow the drilling to be done from the
front of the panel. Then should the

ebonite split away at all as the drill
comes through, such damage as is done
will be at the back of the panel, where
it does not matter. The fixing screws

" for the condensers should be well coun~

tersunk, so as not to foul the
vernier dials which have been fitted.

Having mounted the components on
the panel, this should be fixed to the
baseboard, and the suppert for the
gang condenser should be adjusted so
that it is level. It is important that
this be done at once, as otherwise a
considerable strain may be placed on
the panel causing it to warp and lose
its flat surface.

After this, mount the other com-
ponents on the baseboard, and for this
purpose the back-of-panel wiring dia-
gram shown in Fig. 5 should be con-
sulted, since mnot only does it show

(Continued on page 199)
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Fig. 5,—The layout shown here should be carefully followed. Blueprint No, C1074B
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—the @estroyer

ITHIN every valve lurks
\X/ the grim spectre of heat.

Sometimes—as in the case
of a bright emitter—he completes
his deadly work speedily. The
frequent stretching and contracting
when the current is turned on.
The crystalisation of the metal due
to the filament being incandescent.
These are his two favourite avenues
of attack.

But even Dull Emitters are not
free from his insidious onslaughts.
Quite a number work at a com-
paratively high temperature and
thefragile filaments fall easy victims.

There is one valve however, which bids
him do his worst. The Cossor with its
Kalanised filament. Because not even a
suspicion of a glow is visible when the

'ee,
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d
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The Valve
with the
Kalenised
filament

TYPES AND PRICES.
No. 210D. With Black Band. Anideal
super-sepsitive Detector. Con-
sumption .1 amp. at 18 vclts
No. 210H. With Red Band. Pre-
eminent among H.F. valves. 14/_
Consumption | amp at 1'8volts
The new Cossor Stentor Two
No. 215P. With Green Band. For
(P:owcr Valve ulusz—idcal forlssuper Sets.
tion . cat ¥°
St 5o 4 1846

SSOL

Isstied by A. C. Cossor Ltd., Highbury Grove, London, N.5.
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Cossor bids him

do his worst

new Cossor Point One is working you have
direct evidence that the harmful effect of
heat has at last been countered. After
2,000 hours of continuous use the Cossor
Kalanised filament is as supple and as
pliable as on the day it was first made.
This is equivalent to two years of ordinary
wear and tear.

Small wonder that tens of thousands of
wireless enthusiasts are turning to this
long-life valve as a means of cutting down
the cost of Radio: For the Cossor Point
One in addition to giving an exceptionally
long service—consumes only one-tenth of
an ampere. Seven of them take less
current than one bright emitter. While
its electron emission is so intense and the
user obtains such a wonderful wealth of
power and richness of tone that Broadcast-
ing takes on a new standard of performance.

See your Dealer about these new valves
without delay—they will improve any

Receiver.

Gilbert Ad. 6300.

In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR.
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With the Bowyer-Lowe Super Heterodyne List of Components supplied in the Bowyer- (
Kit, all the components are of the Lowe Super H.terodyne Kit:—
[ highest quality and each R fies . an | Panel, 24 by 8 by 1, drilled, polished, and engraved. 9

I Panel, 5 by 3 by 2, drilled, polished, and engraved.
I Panel, 2 by 2 by }, dnlled, polished, and

engraved.

I Panel, 22 by 2% by %, dnlled and polished.

unqualified guarantee in keeping
with Bowyer-Lowe Standards.

- "09 Built ”accordlng to the dlagl:am | Baseboard, 24 by 9 by 1, and four supports, 9‘:
supplied these components will 24 by 24 by 3.
.| make a set that will bring I Set of Four Matched Intermediate Fre-
Radio to its peak of power quency Transformers. |
é" and performance. 1 mgi(e:;"ator Coupler, 500 — 2,000

| Base to hold above.

2 Square Law Condensers .0005.
2 Vernier Condensers. .
1 Single Filament Control §

Jack,
7  Anti-capacity Valve
Holders.
2 Brass Brackets.
36 Tinned Copper
Soldering Lugs.
24 Lengths 1/16
Square Tinned
Copper Wire.

Include the Bowyer-Lowe

Super Heterodyne Kit
88 in your Gifts this
Xmas—it will bring
lasting and con-
stant pleasure.
Supplied in an
attractive
Box,

£10.

a2

-1
&
9
. " B -LOWE
Tl{(l:-loml;%lq’gl‘l:.éﬂl RADIO NEWS

is an cxample of Bow- contains particulars and

yer-Lowe precision and
quality., Tested and
guarantced  accurate
before dispatch.
Recommended by fore-
most experimenters,
Supplied with 3in, diat
0003 MF... .. 10/-
0ocs M.F... .. 10/6

THE SUPER
HETERODYNE KI!IT

illustrations of all our
trustworthy compo-
nents—alse two con-
structional articles of
interest to amateurs.

A Portable Set and a Four
Valve Receiver are tully illas-
trated and described. 1id.in
stamps will secaure your copy—
Get it now.

Announcement by the Bowyer-Lowe Co., Ltd., Letchworth, Herts,
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All Round Europe With Plug-In Coils—continued

(Contwmued from page 196.)
the actual connections of the receiver,
but it is also a scale drawing of the
baseboard.

I would strongly urge the con-
structor not to depart from the lay-
out used, and this for a number of
reasons. The most important of these

Join Aerial terminal to socket of Ll coil

o holder. X
o Join Earth terminal to plug of L1 coil holder,

Join grid contact of V1 to socket of L2 coil

3 holder and to fixed vanes of C1 variable con-
denser. 1
Join plug of L2 coil holder to moving vanes
of Cl, fixed vanes of C2 neatralising con-
2 denser and one sido of resistance R4.
RJoin other side of R4 to one side of resistors
1
to L.T. — lead of battery cord.
Join other side of R1 to one filament con-
: tact of V1.
: Join remalning filament contact of V1 t?
sereen of gang condenser C3 05, to one side ol

R2 and R3, one side of resistance R5, and.

fixed condenser C8, to one filament contact of

V2 and V3, to one side of switch S\nnd t0 fixed

The H.T.— lead is connected .to
L.T.+ as marked. A brass strap has
also been fixed over the battery cord,
so that, in the event of an accidental
pull being given to this, the connec-
tions to the wiring of the set itself
will not be strained or pulled out of
place. The lead ending in a green

WIRING IN WORDS.

vanes of C5 (gang condenser nearest panel).

Join remaining fillament contact of V2 to
remaining side of R2.

Join- remaining filament contact of V3 to
remaining side of R3.

Join anode contact of V1 to moving vanes of
C2 and to socket of L3 coil holder.

Join plug of L3 coil holder to remaining side
of C8, to one side of C9, to plug of L5 coil holder
and fo H.T. + 1 lead of battery cord.

Join remaining side of R5 to fixed vanes of
C4 neutralising condenser, to socket of L4
coll holder, and to moving vanes of €3 (gang
condenser remote from panel).

Join plug. of L4 coil holder to grid contact
of V2 and to fixed vanes of.C3.

Join moving vanes of C4 to anode contact
of V2 and to socket of Lj.

 of

and  plug the H.T. negative
wander plug into the H.T. battery,
and, joining the two positive plugs
together, insert them first in the
lowest positive tapping, carefully
watching the valves the while, so as
" to see that no variation in their
brightness occurs. If this does not

24

Join remaining side of C9 to socket of L6
coll holder and to plug of L7 coil holder,

Join plug of L6 coil holder to one side ot
fixed condenser C6 and leak RS, and to fixed
vanes of C5 (gang condenser nearest panel).

J‘%n other side of C6 and R6 to gri(f contact

Join anode contact of V3 to one side of
R.F. choke and to fixed vanes of varlable
condenser C7. .

Join moving vanes of €7 to socket of L7 !
coil holder. g

Join otherside of R.F. choke to one tele phone 1
terminal. 4

Join other telephone terminal to H.T. + 2 :
lead of battery cord. s

Join remaining side of switch Sto L.T. 4 and :
H.T. — leads of battery cord. :

is that the positions of the coils have
all been carefully chosen so as to
reduce any stray eoupling to a mini~
mum, and the two coils that are to
to be secen on the back edge of the
baseboard are placed further away
from the detector ecircuit than from
the H.F. circuit. This has been done
owing to the fact that reaction is used
in the detector circuits.
Wiring

Before commencing the wiring,. the
two terminal strips for aerial, earth
and ’phones should be made and fixed
into position, and then the low-ten-
sion side of the wiring should first
be completed, while a hole should be
drilled in the panel to let the ’phone
cords come through. Next put in the
H.T. leads, which may, as far as is
convenient, be bunched with the L.T.
leads, and complete the rest of the
connections afterwards. If there is any
doubt as to the polarity of the
plug-in coils to be used, especially in
the case where an assortment of coils
is on hand, it would be as well to
arrange the wiring so that leads may
easily be reversed till the correct con-
nections have been found. = This is
most simply dome by connecting the
coil holders with short iengths of
flex ; when the best way of connecting
the coils has been found the permanent
leads may be put in, .

Battery Connections

In connecting the battery cords to
the set, I have cut off the spade tags
at the set end, and soldered the leads
direct to four wires which have
been fixed under a small brass strap;
this will clearly be seen in Fig. &
This is a convenient arrangement,
since it enables the wiring up of the
set to be. completed first, and the bat-
tery cords to be connected afterwards.

wander plug ‘is the H.T.+ for the
H.¥. valves, and the red one is for
gxeretector, the black one being the

‘Testing
Now test out the L.T. and H.T. cir-
cuits. For -this plug any assortment
of coils into the various holders, and

insert ‘three valves into the holders,
the correct resistances being used in

| conjunction with them and the parsi-

cular L.T. battery that is being used,
Next connect the L.T. leads to the

happen, try a higher value, and, if all
is ‘Yelll’ the set may be connected to the
aerial.

Coil Sizes

It is now necessary to plug in the
correct coils, and the following are the
sizes I have found most suitable: —L,
and L, will be 35 and 50 respectively,
or a Gambrell A and B, while for wave-
lengths above about 400 metres a larger
coil may be wused in the aerial,
such as a 40, or even a 50 on some

aerials, or a Gambrell Bl or B. Be-

This view of the set should be studied in conjunction with the wiring
diagram and instructions.

battery, and, pulling out the switch,
see that all three valves light up cor-

rectly. Also, remove the three re-
sistors one at a time, and see
that the corresponding = valves go
ont. Now connect the ’phones,

199

low 300 metres, a smaller aerial coil
will be found an advantage, and I havo
used a 20 or 25 (or a Gambrell ‘4 )
with better results than those given by
the larger coil.

L, and L, will be both 50’s (or twe
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Gambrell B’s), while L;, L, and L,
should be 50, 50, and 20 or 25 respec-
tively (B, B, and “a” in the Gam-
brell range).

L, and L, should be as nearly
matched as possible, since these are
the two coils which are tuned by the
gang condenser, and various coils
should be tried till a well-matched pair
is found. How this is to be done will
be described later in the article.

If greater selectivity is required the

was impossible tb use the receiver for
long-wave reception. As it is, it is
perfectly stable on both long and short
waves and forms an ideal receiver
since both can be received with equal
efficiency.

The coils used are aerial 150 and 1L,
250, and 200 and 250 for L,, I, and
L,, L, respectively, while a 100 will
do for reaction. The actual coils T em-
ployed were Gambrell’s, and these were
D and F for aerial and L,, E and F

need to be reyersed. If, however, an
increase in signal strength is obtained
without the set oscillating, even at
the highest reading of the reaction con-
denser, a larger reaction coil should be
tried.

Neutralisation

I have found that the circuit em-
ployed results in far less capacity than
18 usual being required to stabilise
the set, and, with the two neutralising

The dial readings for stations received with the set are given in the following table.
taken after the new wavelength scheme had come into. operation.

"Dial Wave
Setting, Station, Length.
11.5.. Karlskrona ... 196
: 13.5...Kristinehamn 202.7
: 23 .. .Karlstadt ... .. 221
3 25 ..Umea .. .. .. 229
: 27.5.. Koenigsberg .. 2419
30 ...Gleiwitz sl ... 250
30.5...Stettin .., 252.1
31 ... Kiel 254.2
32 ..Malmo . ... 260.9
33.5...Antwerp ... ... 265.5
38 .. Dortmund ... ... 283
: 40 ... Dresden L 22045
42 .. Miinster . e308

size of the aerial coil and the primary
coils L, and L, may be reduced. This
effectively loosens the coupling between
the various circuits and gives the re-
quired added sharpness of tuning.

Long Wave Coils

On the long waves the following coils
were_ used and the results given will
guide the listener in searching for the
various stations. There was no need

to readjust the gang condenser, since
the tuning was flat enough to allow
any slight difference to be neglected.
The use of resistances instead of
chokes at R, and R, was absolutely
necessary, for if chokes were used it

TEST REPORT.

Dial Wave
Setting. Stalton. Length.
42 5., Bournemouth ... 306.1
43 ...Newcastle 312.5
44.5...Dublin 319.1
46 ...Belfast 326.1
48.5,...Petit Parisien ... 340.9
52 ...Cardiff L= ek | TED

52.5.. Leipzig 357.1
53 ...London 361.4
56.6...Stuttgart 379.7
57.5...Manchester ... 384.6
58.5... Toulouse 389.6
59.5...Frankfort 394.7
60.5...Glasgow 405.4
64.5...Rome 422.6

for I, and L, and E, F and D for L,
L, and L,. This covered a range of
about 1,000 to 3,000 metres, and the
réadings given in the table of stations
received were obtained with these
coils.

Sharp Tuning

It you are at any distance from the
local station, it may take a little find-
ing, since the tuning on this set is

*  #® ¥

Amplifiers and
loud-speakers are
used for many
purposes besides
wireless enter-
tainment. At a
demonstration of
tanks before
the Dominion
Premiers the
orders given to
the tanks were
made audible to
the spectators by
means of loud-
speakers.

¥4 Na
w w5 w

rather sharp. Once it has been found,
the effect of reaction should be tried.
If ipcreasing the value of the
reaction condenser does not produce
any inerease in signal strength, the
connections to the reaction coil L, may
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These readings were
Diat Wave  :
Setting. Station. Length. E
65.5... Hamburg 428.6 :
78 .. .Elberfeld 468.8 :
74 ...Lyons 476.2 ~ :
75.5...Berlin 483.9 :
77 ...Birmingham 4918
79 ...Zirich? 500 :
81.5...Brussels 508.5 :
81 ....Rosenbiigel 517.2 :
12 .. Hilversum 1050 g
39 ...Berlin 1300 :
40 ...Daventry 1600
47 ...Radio-Paris 1750

...............................................................................................................

condensers set at zero, with some makes
of valve the set is perfectly stable over
the whole range. If there is any
doubt, however, the set may be neu-
tralised in the usual manuer by turning
out the valve and rotating the neu-
tralising condensers till a point is
found at which the signal is either
entirely eliminated or reduced to a
minimnm; this may, of course, occur
at the lowest settings of the neutral-
ising condenser.

Distant Stations

Both valves are dealt with in this
manner in turn, and a distant station
may now be searched for. In view of
the fact that the gang condenser is
probably not balanced up correctly for
use with your particalar coils, it may
be necessary to increase reaction till
the receiver is oscillating gently.
Having picked up a good strong car-
rier, resolve it by reducing reaction
and returning as may be necessary till
the transmission is heard clearly with-
out distortion, retune on the aerial

condenser, and bring the station in as |

loudly as possible. Now loosen the
grub screw which locks the back con-
denser on to the operating arm, and
insert a tommy bar into the adjusting
disc (which 1is provided with holes
drilled round its periphery for this
purpose), and rotate the two halves
of the gang condenser independently
till the greatest signal strength is ob-
tained from the station heard.

This adjustment should preferably

(Continued on page 287).
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T is always rather a trying time
][ for fathers of families, like you
and me (if by any chance you are
not a father of a family you are at
any rate a son—or possibly a daugh-
ter—and therefore know what fathers
have to put wup with), when the
young return from school for the
Christmas holidays. The period from
the middle of September to the
middle of December is one of the
happiest of the glad wireless year.
The new autumn set has been brought
into commission and as the nights
grow steadily longer and longer our
prospects  become  brighter and
brighter.

A Beautiful Dream

With the lads safely away at school
life is really worth hving, for there
is no one to laugh at us when we
accidentally touch H.T. — and extra
H.T. + at one and the same time;
there is no one to guffaw when we
speak of the crackling noises that
come from the loud-speaker as atmos-
pherics; no one to giggle when the
blob of solder that we have been care-
fully conveying towards an intended
joint falls off on to our left thumb;

e oo . a blob of solder . . . .
falls on to our left thumb.

no one to point with a smirk to the
dangling earth lead when we have
spent a couple of lurid hours in a
fruitless search for the cause of * no
signals ’’; no one to borrow our best
two-volt dull-emitters, and to run
them, resistor-less and bright, from a
six-volt accumulator; no one to con-
duct in our absence experiments with
our high-tension battery to see how
big a spark it will give; no one to
unscrew the caps of our telephones in

M GUNPLETHORP

order to discover what is inside them;
no one to replace the said caps
omitting the diaphragms—if this
ever happens to you, as it once did
to me, {,’ll wager that you will spend
more than an hour or two in tracing
that fault. There is no one to bor-
row our grid batteries for driving
electric motors; no one to play havoc
in our workshops or to deplete our
stocks of screws, nuts, studs, plugs,
pins and washers.

The Awakening

Yes, life during that period is a
beautiful dream, almost too good to
be true. We feel all along that we
shall wake up scon, and sure enough
we do one day in December, when t
house is suddenly filled with the
strange noises that announce tho
return of the young to the bosom of
the family. Glad though we are to
sce them again, we realise that the
best days for wireless are over for
another nine months, for by the time
that they have left us again the
nights will be growing shorter and
the horrible summmer season will be
slowly but surely beginning to draw
on; we must look forward to results
that grow slowly less and less
wonderful.

A Seasonable Design

The wise man spends some of his
spare time just before the holidays
begin in constructing a completely
boy-proof receiver, housed in a locked
steel cabinet, which will bring in the
local station and nothing else, which
cannot be made to howl, because it
has no knobs to twiddle, which can-
not be picked up and dropped, be-
cause it 1s screwed to the table, which
cannot be short-circuited, because the
batteries and all the leads are inside
the locked case, which cannot be
“ improved ”’ by young enthusiasts,
because its interior is completely in-
accessible.  Another fairly successful
course is to buy half a ton of the
assorted wireless scrap advertised by
disposals firms and to turn them
loose on this. With any luck they
will be so busy sorting it out first of
all and then in constructing things
that they will not be ready to howl
until it is time for them to go back
to the seminary of learning, where,
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if you are to believe their statements,
they are fed, despite the vast bills
that you receive, on nothing but stale
bread, rancid margarine, defunct
horses, dish water and rice pudding.

Mr. Gumpletherpe Differs

Mr. Gumplethorpe was quite an-
noyed with me when I talked to him
in this strain at the beginning of
December. He said that it was
wrong to take such an attitude. If
my boys did things like that they
must have been very badly brought
up. His, he assured me, were always
perfect little apgels, and it was a
sheer pleasure to have them about
when he was engaged in either the
construction or the operation of a
wireless receiving set. I could not
help remembering as he spoke how in
the past he had come almost weeping
to my study for consolation when
Horace and young Ben had immersed
his superheterodyne in the bath in
order, as they said, to see if it would
work under water, or when they had
half-filled his accumulator with wash-
ing soda in order to give to a youn
friend a practical demonstration o
what they had been learning at
school about the chemical action of
acids and alkalis. However, I said

a completely boy-proof receivere

nothing, for it was quite delightful
to meet a soul like Mr. Gumplethorpe,
who could be cheerful even in the
face of appioaching adversity.

The Invitation
It was shortly after the return of
our families that, mceting me in the
street one day, he told me that he and
his wife were arranging a Christmas
party for scme forty or fifty youngsters
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Mr. Gumpféthorpe’s Christmas Party—continued

and begged me to come in and give
him a hand. ¢‘ Of course,” he said, “ I
am going to give them a wireless show;
there’s nothing they like better than
that. Both Horace and Ben are jolly
helpful, I can tell you. They have
joined the wireless club which was
started at their school last term, and
shey know quite a lot about it now.
I get them to do all sorts of odd jobs
for me. In fact I have hardly been
inside my workshop since they came
home.” ‘ And if I were you,” I re-
marked, ‘‘ and wished to preserve my
present cheerful frame of mind, I
would refrain from going inside it. It
was only yesterday that Horace and
Ben were telling me what a job they’d
had to make a hole through a briclﬁ
inc

wall with your three-eighths
drill.”” Mr. Gumplethorpe turned a
little pale for a moment, but

brightened up at once when he remem-
bered (as I had forgotten), that he had
borrowed that drill from me the pre-
vious week. Feeling that I should cer-
tainly be needed to help at the party,
T agreed to go and to do my best.

The Piéce de Résistance

The first couple of hours of the party
passed off without a hitch. Mrs,
Gumplethorpe had provided an ample
tea, and so heartily did the youngsters
slip into it that they seemed quite
quiet and drowsy for some little time
after. They were just beginning to
recover their animal spirits (and prob-
ably to think about supper) when Mr,
Gumplethorpe announced that he would
now let them hear some wireless. A
screen in a corner of the room was
removed, and behind it was disclosed
his latest set, surmounted by a giant
loud-speaker. I looked for both Horace
and Ben, wanting them to give me a
hand in moving the screen, but they
appeared to have vanished. I pre-
sumed that Mr. Gumplethorpe had
sent them on some useful errand, and
thought no more about it.

Dance Music?

“ First of all,” said Mr. Gumple-
thorpe, ‘“ we will have some dance
music from 2I0. Now, boys, choose
your partners! ”’ With ‘a beaming
smile he switched on. From the spout
of the loud-speaker there issued the
most appalling din that T have ever
heard. It was as if plates were being
smashed by the hundred, tea-trays
banged with hammers, cannon crackers
exploded and gi%antic sheets of
American cloth slowly ripped from end
to end. Bewildered, Mr. Gumplethorpe
stood stock still for a minute or so,
not knowing what to do.

Quality ?
He was just going across to the set

when the din suddenly ceased. ¢ Some
little thing gone wrong,” said Mr.

Gumplethorpe cheerily. ‘‘ Never mind,
I will put it right in a minute, and
then you will hear what wireless really
should sound like. I want you all to
tell your fathers when you go home

« « « » had immersed his
superheterodyne in the bath . . . .

what wonderful reproduction of music
you have heard.”  He switched off,
fiddled about with things, and then
switched on again. There was a brief
silence, which was rudely torn by the
strains of what sounded like the world’s
worst gramophone with a sore throat.
It was braying out some antediluvian
dance tune. When this came to an
end a shrill and rather queer voice
told us that we had just heard the
Savoy Havana Band, and that we weré
now to have a foxtrot from the Troca-
dero. ‘I did not know that they had
lady announcers at 2L0,” I said to
Mr. Grumplethorpe. ‘“ Everything
seems to have gone mad to-night,”
wailed he, g

Round Europe

As the foxtrot was even worse than
the previous piece, Mr. Gumplethorpe
decided that he would now leave
London alone — ¢ something wrong
with their transmitter, of course ”’—
and go over to Hamburg. With the

i

P

Horace pointed to a large notice.

aid of a wavemeter he tuned in. As
before, there was a moment of silence
to begin with, though Mr. Gumple-
thorpe was quite sure that his wave-
length was right. Then a voice, amaz-
ingly like that of 2LO’s lady an-
douncer, said: ‘‘ Guten Abend, every-
body. Wie geht es Thren? Haben Sie
meinen Pfeder gesehen? Nein, aber
ich habe die Tinte gesehen,’”” or some-
thing like that. The lady announcer
appeared to have rather a queer
German accent, but I supposed that
she was a little nervous about her new.
job. Another curious thing was that
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Hamburg gave us the same tune as
London had started with, and followed
this up with the same foxtrot (*‘ Von
dem Wursthaus ”’). Madrid, when we
got there, had also a woman an-
nouncer, who told us that we would
now have uno foxtroto. It was fol-
lowed by the ancient dance with which
London and Hamburg had started.
“ Splendido danso por los kiddos,”
said the announcer.

A Discovery

““ Horace! Ben!” called Mr.
Gumplethorpe, looking worried. “1I
wonder where those boys are. I wish
they’d come and give me a hand.”
“Tll go and look for them,” I called,
making for the door. I went quietly
upstairs to their room and peeped in.
Ben was sitting holding to his ear
a pieco of rubher tubing which pro-
truded from the wall—I realised then
the reason for the hole that had been
made with my drill.  Horace, as I

‘ entered, was speaking with his lips

close to a microphone button—I had
given him one for a Christmas pre-
sent. On the table beside him was an
antediluvian gramophone and two
records. ‘‘ Broadecastinga statione di
Roma,” T heard as I came in, *‘ Habe-
bimus nmoc unam foxtrotam. Spag-
hetti, vermicelli, andante ma non
troppo.”” He turned on the gramo-
phone, looked round and saw me.
“What on earth . . . ?” I
began. Horace placed his fingers to
his lips and pointed to a large notice—
SILENSE. When the foxtrot had
come to an end he moved the switch
and came towards me. ‘‘Isn’t it top-
ping? ’’ he inquired. ‘¢ We were sure
that dad would have a breakdown, so
we arranged to see him throngh. It

| took us gquite a long time to rig it all

up.”’  “1T expect,” I said, ‘ that it
will take your father quite a long time
to live it all down. Meantime, 1
rather think that he wants vou, and
pérhaps you would not mind telling
him that I have just heard that I am
urgently required at home.”

....................................................

: A SELECTIVE ONE-COIL :
SINGLE-VALVE SET . |

....................................................

WE regret that in the description
of the above set, which ap-
peared in the November, 1926, issue
of Tre WireLess CoNsTRUCTOR, the
circuit diagram (Fig. 2 on page 33)
was incorrectly shown. The variable
condenser C,, shown connected across
the fop half of the coil L, in Fig. 2.
should be comnected across the lower
half of this coil. The wiring diagram
of the set (Fig. 4) is correct in_this
respect.
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N ENTIRELY NEW type of Dull Emitter
Power Valve combining outstanding per-
formance with economy in operation.

The D.E.P. 2135 is for use in the last stages of Receiver$
or Amplifiers operating from a two-volt accumulator.

It embodies just those characteristics which combine to
make the ideal power valves —

MAJESTIC VOLUME,
CRYSTAL-CLEAR TONE,
LONG LIFE and
VERY LOW CURRENT CONSUMPTION,

The filament is exceptionally robust and rigid, and has
a large emission surface.

Type D.E.P. 215 used with the correct H.T. and grid
bias voltage recommended in the accompanying table

Write for Marconi will handle great volume with a purity of reproduction
Valve Literature— hitherto unobtainable.
containing  detailed - — —

; ; vy . -
ﬁafticulan Of ]the Vhf"?ni. Posi- ilamen B;r%s Tenlgon. ’IB_:";;:"‘
DE.P. ?;;Ze‘smd other alve Type | “tion (o) Vol (,V&hs' A,\',v,;m' Battery

i \\ Two-Valve | DE2HF.| Det. | 1.8] 0.12{+2 | 60| 1.6 3

X Set DEP.2i5]| L. 18] 015(—9 [120| 4.6 | %

MARCONI POWER VALVE \ ' Three- |DE2HF.|Det. | 1.8] 0.12+2 | 60| 1.0 | &

\\\ B Beba|ihe (i3 8818 |8) ¢8| ;

\ t R N o8 R o C o gt = )

TYPE D.E.P. 215 3\ 3

for. 2:volt Accumiulat ' P BEHE nr L rh- i) TR S

- " a L. N 38 et, o . 5 =

PSR S o Set. |DEP2is |TLF. | 1:8| 0015 |45 80| 33 | &

Fil. volts o T R DEP.2i5)2LF. 1.8} 0.15/-97 120l 25 | =

Fil. current ... ... o'I5amps, -

Anode volts ... .. 120 max. Marconi Type D.E.R. or other 2-volt valves are

Amplification factor... ... 6.25 also suitable for the high frequency detector or

Impatange .- - 0250 chm3 first low frequency stages.
-. . -
THE MARCONIPHONEQ COMPANY, LTD.
Regd. Office :— Head Office :—
Marconi House, Strand, London, W.C.2, 210-212, Tottenham Court Road, London, W.1.

THE NEWEST RADIO TRIUMPH
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FITMENTS
THE e IS SO SMALL!

CLIX WANDER PLUGS with
patented helical spring plug ensuring
perfect contact for all types of H.T.
Batteries. Red or Black insulator.

HAI,;

CLIX PIN TERMINALS—a most

convenient tag forgeneral use,supplied
with red or black insulator.

CL¥X PARALLEL, PLUGS with
resilient fitting having extraordinary
ra lial’ expansion and compression.
Red or black insulator.

PLUGS 2d. SOCKETS 1d.

CLIX SPADE TERMINALS,
especially suitable for making con-
nections where terminals are already
fitted. Prevent twisting or break-
Red or black insulator.

ALL THE ABOVE ARE FITTED WITH THE PATENTED
IDGE WIRING CHANNELS.

CLIX (Taper) PLUG SOCKETS
with
INSULATOR (Taper) ADAPTER

ing of wire.

LUG 2D.
SOCKETS each.

TAPER D.
ADAPTERS 1 1/2 each.

INSULATORS 1/

each.

BUSHES, in six ]/
pair.

colours

Obtainable from your wireless dealer,

mrsssss AUTOVEYORS LIMITED s

84, VICTORIA STREET, WESTMINSTER, S.W.1.

*Phone: Victoria 309. Telegrams : “Autoveyor, Sowest, London.”
204 In replying to advertisers,
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ftowes,
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progn'ammes tlu

O one must be more critical in
listening than the control en-
gineer. Ericsson (British) "Phones are

used throughout the B.B.C.'s studios.

Small wonder too! Designed by acoustical
experts, they to-day are supreme for their
fonc apart from theu’ astorlishing sensitivity.

Listeners tell us, *They sing where other
makes are dumb.” Their sensitivity on DX
and short-wave work i1s something wonderful.
From a Radio Engineer —

‘¢ As a practical man let me

congratulate yon on your tele-

phones. I was not surprised

to notice them in wse at the

local B.B.C, station.’’

Three resistances, 120, 2000, 4000 ohms, one price.

20 -

At all good dealers. Whrite to-day for fully

illustrated lists—

ERICSSON TELEPHONES L.,
67-73, Kingsway, London, W.C.2.

SUPER

ERICSSON

SENSITIVE
TELEPHONES

please mention THE WIRELESS CONSTRUCTOR.

OOU
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WHAT IS DAVENTRY
DOING ?

@
FBBBBDEBIBBBIBBHIEBP

Smk,—I am afraid that I may be
accused of regarding wireless periodi-
cals as mediums for complaints of
every description, but I feel sure that
I shall not be thought selfish if I voice
my grievance in connection with the
Daventry station.

BLHD
BB

The Earl of Clarendon{left) arriving in

England after his visit to Canada.

Lord Clarendon is to take over the

duties of head of the new B.B.C. next
January.

Why is 5XX, with its 25 kilowatts,
relegated by the B.B.C. to the posi-
tion of a mere relay station? Here in
the “south-west of England it is safe
to say that all owners of valve-
receivers, if they want a good alterna-
tive programme, turn, not to Daven-
try (from which it is never forthcom-
ing) but to Hamburg and other Ger-
man, stations, which are more easily
received than any of the B:B.C. sta-
tions except the local (6BM), and also
send out really enjoyable programmes.

Daventry was, I thought at first, to
be a station which would show the rest
of Eurcpe * how it should be done.”
Instead, it is little more than an auto-

OUR READERS’

VIEWS

matic repeater of 2LO’s programmes,
on a wavelength which has very few
advantages and many * snags.”” Per-
haps if the B.B.C. realised how many
of us are turning to the foreign sta-
tions for amusement they would take
some active steps in the matter.
Yours truly,
J. L. CowriNg.
Dorchester, Dorset.

HRRBBRBPPBBBLOERHBLD

LOUD-SPEAKER TONE
CONTROL

FEBIBBIBBBBFIBIIBIBH

SIr,—With regard to the letter from
Mr. M. K. O’Dwyer, pubished in
November issue, under the heading of
“A Loud-Speafxer Hint,” I really do
not see how any advantage can be gained
by shunting the last L.F. transformer
primary instead of the loud-speaker
itself. My own experience is that a
condenser of about .001 across the last
L.F. transformer has just the same
effect as one of .003 or so across the
loud-speaker itself. Similarly, if more
than one note-magnifier is used, about
.0005 across the first primary should
put things right. It is all a question
of choosing the right capacity.

Yours faithfully,
M. J. LovarrT.

BDLBD
DHRDB

Folkestone.

@@@@@@@@@@@@@@@@&%@@%

IS “LOW-LOSS”
OVERDONE ?

@
BEBIBIIBIBBIIPBIIBBE

Str,—Although I should not think
of belittling the numerous improved
makes of components now on the
British market, is there not a danger
that we are carrying the ‘‘ low-loss *’
idea too far? When it was the special
privilege of a few of the highest-
quality components to be stamped
““low-loss,”” this coined word pos-
sessed a meaning. Now, however, any
new components that are produced are
almost automatically branded as ‘¢ low-
loss.” Surely, in comparison with the
very best of each type, many of them
must be seriously inefficient! Is it
not time that we started again, and
applied terms like ¢ low-loss ’ only to
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those components that were really
worthy of the name?
Yours faithfully,
Howarp CaivtoN.
Addiscombe, Surrey.

2VBEVVETOLVTOSTOBDHY
2 DOUBTFUL 2
€  IMPROVEMENTS &

BB BIIBIBIBHBBBBHBD

Sir,—I read Mr. C. P. Allinson’s
admirable article on ‘‘ Gearing as an
Aid to Wireless >’ with much interest,
but I cannot refrain from asking

Mpr. Eric Dunstan, well known as an
announcer at 2LO, has been appointed

General Manager of the Indian Broad-

casting Company.

whether it is really as necessary as we
seem to think nowadays. When one
really thinks things over, did we not
do just as well and derive just as much
enjoyment from radio with the old
ebonite-end ‘‘ high-loss ”’ condensers,
and even those made at home from
sets of plates? Does one obtain any
stronger signals nowadays, and is the
process of tuning-in very much easier?
I shall always keep pleasant memories
of my first three-valve set, with seven
controls on the panel, all equipped
with brass pointers and ivorine scales !

What do other readers really think
about this?

Bedford.

Yours faithfully,
Jonx H. Huxr.
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Evolived to meet
the ntew conditions
of Radio

HE new Oldham O.V.D. cannot be

compared with any other accumulator. It

is unique. It has been specially evolved
to meet the new conditions created by the
growing popularity of dull emitter valves.
The O.V.D. is the first slow discharge accumu-
lator which can be charged rapidly. The idea
of a slow discharge accumulator is not new.
They have been on the market for years. But—
owing to the thickness of their plates—-the
greatest possible care has been necessary to
ensure the full charge being given. Common
sense will prove why this-is so.  The ordinary
slow discharge accumulator holds its charge
because it has two thick plates—negative and
positive. But because its plates are so thick it
takes many “hours for the electrolytic action to -
penetrate its inmost recesses. And long slow
charging is a nuisance.
Oldham saw the disadvantages of the thick plate and
has evolved the new laminode plate possessing all
the advantages of thickness but none of its di_safvan
tages. The Laminode plate fitted to the O.V.D. is
three plates 1n one. It uses a girder-like construction
which prevents buckling. And yet because of its
greater surface area it can be charged within 8 hours.
Any Oldham O.V.D. will hold its charge for weeks—

even moaths—without attention. Local action has
been practically eliminated.

FACTS FOR VALVE USERS.

If you have a one-valve Set an O.V.D. will
last you 180 hours at a charge if you use the new
valves taking ‘1 amp. With a two-valve Set you
will get 72 hours use. ! you use "06 valves you
will require two O V.D cells in series. Under
these conditions the two-valve Set user will
get 140 houts and with three valves 80 hours,
The O.V.D. is thus the most economical
accumulator you can buy for dull emitter use.

Special Activation Process Batteries

—the slow discharge Accumulator
which can be fully charged in 8 hours

OLDHAM & SON’ LTD. :  Made by the Makets of the :
Denton, Manchester : Oldham H.T. Accumulator @
LcodenSOffice s Servicepiepion : 60 volts £2 10 0 80 volts £3 6 8

: 6, Eccleston Place, SW.1. : (Charged ready for use 100 volts £4 3 4 120 volts.£5 0 0

: Phone: Sloane 2701 ¢ —merely add acid) Solid oak base 3/6 extra if required.

206 In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR. Gilbert Ad. 6328.



January, 1927

T WIRELESS CONSTRUCTOR

e

MAKING USE OF
SUPPLY MAINS

(Continued)

o

YOUR

By J. H. REYNER, B.Sc. (Hons), AM.LE.E.

Charging Accumulators from A.C. Mains—Rectification Methods—High-Tension Direct from the Mains
—Smoothing Circuits—A.C. Systems for Direct Supply.

e

][ N the last issue of THE WIRELESS
CoxsTRUCTOR some of the methods
available for charging accumula-
tors from D.C. mains were discussed,
both high-tension and low-tension bat-
teries being considered, and it was
shown that the requisite apparatus
need not be by any means compli-
cated.

The Problem with A.C.

In the case of charging accumulators
from A.OC. mains, the problem is a
little more difficult. It will be obvious
that simply connecting the A.C. mains
across the accumulator in a similar
manner to that adopted with direct
current would not be of any use what-
ever, because the current first is
flowing in one direction and then
in the other, and the effect on the
accumulator would be to charge it and
then to discharge it immediately after-
wards, so that the overall result would
be nil.

Rectifying

It is therefore necessary to adopt
some form of rectifier in order to ob-
tain the necessary charging effect. By
this means we arrange to cut out the
current in one direction, and only
leave the current in the other direc-
tion. If then we coumnect the battery
up in such a way that the current that
does flow is in the direction necessary
to charge it up, then we shall obtain
a continual charging effect, since the
current which would tend to discharge
the battery has been eliminated.

Vibrating Reed

These rectifiers may take various
forms. They may be of the vibrating
reed type, in which a form of buzzer
is employed, which is made to vibrate
backwards and forwards at the same
frequency as that of the supply. By
careful design the device can be so
arranged that it only completes the
circuit through the battery when the
current is in the right direction, and
during the other “ialf—cycle,” as it
is called, when the current is in the
opposite direction, the circuit is suit-
ably broken.

Such devices are somewhat difficult
to design, and unless care is taken
they are not altogether satisfactory.
There are, however, models on the
market which are capable of giving

good hard service. A particular ex-
ample of this type of instrument has
been running at Elstree for some two
months, practically day and night, and
has given very little trouble.

Chemical Rectifiers

Another method of vectifying the
current is to use some form of chemi-
cal rectifier. Certain metals when in-
serted in a chemical solution possess
the property of passing current better
in one direction than in the other,
and, in fact, almost completely sup-
pressing the reverse current, so that
again the necessary rectification effect
is obtained. Several such ‘rectifiers
will no doubt be known to readers.

Valves

Another method is by development
of the thermionic valve principle, in
which an ordinary two-electrode valve
is made with a very large filament

¥ % %

Modifications
have recently been
made in the 2LO
aerial, to cure
certain *“blind
spots *’ within its
range of service.
This novel view is

taken from the

base of one of the
masts.

) ua

¥ o *

capable of passing several amperes.
The well-known Tungar Rectifier is
an excellent example of this system.

Advantages of A.C.

We have therefore considerably more
trouble when charging with A.O. than
D.C. owing to the necessity for pro-
vision of this rectifying arrangement.
There is, however, one advantage
which offsets this to a large extent,
and that is the fact that instead of

207

having to insert series resistances such
as lamps, or suitable resistors, it is
possible by using a transformer to step
down the voltage to a suitable value.

One of the advantages of alter-
nating current is that it is possible
by utilising a transformer, similar in
general construction to the ordinary
low-frequency transformer used in a
wirelegs receiver, to vary the voltage
of the supply. We can put in a volt-
age of 220 volts on one side, and take
out a voltage of 6 or 8 on the other
side without any difficulty. Moreover,
if on the 6-volt side we take a current
of 4 amperes, then on the 200-volt
side we should only take a current
of between one-tenth and one-fifth of
an ampere, depending upon the effi-
ciency of the transformer, so that we
actually consume very much less cur-
rent in charging than is the case with
D.C. In the direct-current charging
we have to waste energy by passing it
through a resistance, whereas in the

X
7 N
A XN\

case of A.C. the energy wasted is very
much less.

Generators and Converters

Another method of charging accumu-
lators from the alternating-current
maing is by the use of a motor-
generator or rotary converter. These
are instruments in which the alter-
nating current is made to drive a
small motor. This motor is then
coupled to a generator which supplies
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Making Use

of Your Supply Mains—continued

direct current at the required voltage.
Various modifications of this principle
are often employed. For example, the
motor may be made to drive the
rotating rectifier, which is supplied:
with alternating curremt through a
transformer arrangemeunt, so that the
necessary . -rectification  effect  is

#® % *

A typical rectify-
ing valve, as used
for A.C. rectifica~

tion,

% * =

obtained by a rotating device. There
are quite a number of different
charging plants which partake in vary-
ing degrees in one or other or both
of these principles.

Valve Rectification

Charging H.T. accumulators from
A.C. mains can be effected in a similar
manner. All that is necessary in this
case is that the transformer ratio shall
be so chosen that the voltage applied
across the H.T. accumulator is satis-
factory. In this case an exactly simi-
lar arrangement for charging can be
adopted, but, as in the case of D.C.,
the necessary current is very much
smaller. Since the charging current is
only of the order of 50 milliamps, it can
be handled by a fairly small two-elec-
trode valve. The ordinary types of
valves on the market do not pass suffi-
cient current, but there are now quite
a number of special rectifying valves
from which a selection can be made.

In somé cases where suitable circuits
are used, it is possible to dispense with
a transformer altogether, although a
rectifier is still necessary. This is only
advisable, however, where the voltage
of the accumulator to be charged is
somewhera near, although naturally
lower than, that of the mains.

The rroblem of supplying low-ten-
sion and high-tension current direct
from the mains is much more difficult
because arrangements have to be made
€0 that no ¢3leterious effects such as
hum ¢ other noise shall be noticed in
the wi :less receiver, and oconsider-
able trouble has to be taken in order
to overcome this tendency.

Direct H.T. Supply

We now come to the question of

from the mains. We have here the
difficulty that any fluctuation what-
ever in the high-tension voltage will
cause a humr to be set up in the
receiver which is connected to the
H.T. unit. Obviously if we are
utilising  alternating current for
power supply we have a very large
fluctuation. = What happens is that
we rectify the curremt so that only
one half of the wave is utilised, so

' that we are really obtaining a series

of pulses of current all in the same
direction, but not by any means of
steady value.

A.C. Hum

If we applied this raw A.C., as it
is often called, to the receiver, we
should obtain a powerful hum which
would completely drown any signals
which would otherwise be received.
Even on the local station the hum
would completely swamp any signals,
and arrangements must therefore be
made to eliminate the effect of this

.-—_—__ —.
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Fig. 1.—A suitable smoothing circuit
for eliminating current Auctuations.

variation of voltage to such an
extent that it is possible to receive
signals from distant stations.

D.C. Ripple

In the case of direct-current supply,
we have not the same fluctuation, but
there is nevertheless a small varia-
tion due to what is usually known as
‘* commutator’ ripple.”’ irect cur-
rent is supplied by a machine in
which the current is collected from
segments of a large rotating switch
known as a commutator, the purpose
of which is to ensure that the voltage
shall always be in the same direction
and approximately at the same
strength at the moment when it is
collected by the brushes. There is,
however, a very small variation as
the brushes pass from one segment of
the commutator to the next, and this
produces what is known as com-
mutator ripple.

There are also other slight fluctua-
tions kmown as * tooth ripples”’
which are produced by a peculiar for-
mation of the armatures of the
generators, all of which have a very
small but perceptible effect. We can-

not therefore apply these voltages to .

our receiver, or we shall again have
a hum, this time not so powerful as
in the case of raw A.C., but neverthe-
less sufficient to introduce unpleasant

supplying high-tension voltage direct ; disturbances.
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Remedies

Now there are two ways of over-
coming this trouble. In the first
place we can connect a large con-
denser across the positive and nega-
tive leads coming from the mains
unit to -the receiver. If we have a
bucket with a hole in the side, and
we fill it with water above the level
of the hole, then we shall obtain a
jet of water coming from the hole,
due to the pressure of water above.
Now we can fill this bucket with a
jug periodically, and provided we kee
the level of the water above the level
of the hole from which the jet is com-
ing, we shall obtain a more or less
steady stream of water.

In a similar manner we can con-
nect an electrical bucket or condenser
across the leads from the H.T. unit.
We draw off from this condenser a
supply at a certain voltage. We feed
into the condenser pulses of current
every so often which may be likened
to the filling up of the bucket with
water from a jug. In this way we
shall obtain a fairly steady supply on
the output side, so that the condenser
thus tends to reduce the effect of the
pulses.

How it Applies

Referring back to our bucket
analogy, it will be obvious that if the
level of the water is only just a little
higher than the level of the hole, then
the actual force at which the jet will
emerge from the hole will vary con-
tinually. When we have just put a
fresh jugful in, the water will come
up fast, and as the water runs away
so the pressure will gradually fall off
and the jet will come out with -less
force. The extent of this variation
depends upon the relative rates of
the flow of water from the jet, and

!
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Fig. 2.—The required H.T. voltage may
be tapped off in the manner shown.

& rORECEIVER L

the filling up of the bucket by means
of the jug. In other words, in the
high-tension unit it depends upon the
demand made upon the unit in high-
tension current and the actual feed
current from the rectifiers.

It will be obvious that if we have
a large condenser we have a greater
reservoir- action than if we have a
small one. We can take a given cur-
rent out of a large condenser without
producing such a serious drop in
voltage as would be the case with a

(Continued on page 211.)
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It is the small defect that often

P mars your radio reproduction.
Not enough pressure on the
3 I ‘mc I clls anode, or perhaps too heavy a
grid bias will completely spoil an

evening’s programme. Check

SE “HART '’ Wireless these little inaccuracies with
A a reliable High Resistance
Accumulators in prefer- measuring instrument—in other
£ words check them with a Weston
ence to dry batteries—always. _ VoI as
. . Weston Model 506 Pin Jack
You will qlnekly note the Voltmeter is designed specially
- longer y to measure accurately both
dlﬁerence’ and the g = filament and plate voltage. It is
you use them the greater ) avr&ome: of tge wide e of
3 o b eston products w! are
will be your appreciation of recognised as standard through- W
. . out the world, and it reveals the
their undoubted merits. cimie encellonce Yol dosign: and
There are models for all low workmanship for which the name
;. . Weston has been famous since
and high tension wireless ) 1888.
3 L . Either this Model, or for those
circuits. who prefer it, the Weston Panel

mounting Voltmeter will do

much to ensure that perfection
of reproduction which is only
possible when a careful adjust-
ment is made of the filament and
anode voltage.

Refinement in such details leads

to refinement in results, and
THE BATTERY OF QUAL'TY economy in operation — which
in turn means extra life to your
Valves and Batteries.

“ RAY *’ HIGH TENSION ACCUMULATORS ‘
20 VOLT—14/8 ; 30 VOLT—22/-. WESTON Pin Jack Voltmeter

“ENDURO’’ low tension ACCUMULATORS : Price complete with testing cables

2 VOLT, 10 AMPERE HOURS ACTUAL—6/- :10:0

£2
Write to-d;y to Dept. W.C.5, for full details of
oll “ HART" models and booklet, * The Right WES‘ I ‘ON
Way to Use your Wireless Batteries,” Post Free.
ART ACCUMULATOR C°L? " B snc 1555
€ers sin

ARSHGATE LANE. STRATFORD: LONDON.E. 15 i s hmcfmm' e

. Telephones - Maryland 1361. 1362 136D and 1364 i 2

Branch Officus o ms Shinvruome -BELFAST. BIRMINGHAM. BRISTOL CARDIFF. 15, Gt. Saffron Hill,
DUDBLIN. GLASGOW. MANCHESTER WESTMINSTER ¢ YORK London, E.C. 1

Goodall Ad.
In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR. 209
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The World's finest Coil

We are confident of our claim that **Slektun™ Coils are the
finest that have ever been produced, and to su{\)f)ort our conten-
tion give below details of a test made by the National Physical
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e PATENT
37 i Ne241383.

*“Slektun ** Coils are
completely enclosed in
a ccse anit @ill nof

be affected by dams

or dust.

We particularly wish to draw your attention to
the unique patented method of spacing (as illus-
trated), which enables us to obtain almost twice
as much air-space between the highest potential
points or turns of any other plug.in Coil on the
market. At the same time we claim the
maximum inductance without increasing the
size windings, brought about by the use of
wedge-shaped Ebonite Separators.

We can only supply Coilsin sets, for any other
Coil in circuit with **Slektuns** will naturally
not produce the same perfection owing to the
difference in the direction of the winding.
The following sets are available at once:

y 5 il DAVENTRY.
!:.aboralor'?. (?ompare these figures with those of any oth'er Coil: N i 200 A B0 . Pt
Slektun™ Coil lndqctance: ' Self Ca.pacltl:y:: v 3 .. 200, 250 & 300... Price 20/-
of 200 turns 1770 Micro-Henries 3 Micro-Micro Farads w4 ., 150,200,250& 300 Price 25/-

These figares constitute a record in the manufactare ef Inductance Coils.

So confident are we that you will obtain unprecedented results
that we are prepared to forward “ Slektun™ Coils direct to you,
carriage paid, at the reduced prices and on the condition that if
youare not entirely satisfied with them, they can be returned
within 7 days and money refunded. Read the details alongside
and forward your order at once. This offer is only open for a
limited period |

BROADCASTING.
A set of 2, viz.: 35and 60 ... Price 9/-
" o 35 .60 &75 ... Price 14/-
. 4 ,, 35 50, 60 & 75 Price 17/6

Remember this : The “Slektun™ Coil gives the
lowest distributed Capacity and Resistazce with
the highest inductance. (All cases are the

same size.) And now forward your order at
once to avoid disappointment—Orders taken
strictly in rotation.

lektun”

Registered Trode Mark. C b I
“"Coils

AUTOMATIC COIL WINDING &
ELECTRICAL EQUIPMENT CoLtd.

Wellington House, BuckinghamGate,.
London S.W.i

THE
SECRET

CONSTRUCTOR.

210 In replying to advertisers, please mention THE WIRELESS
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(3 Making Use of

You_r 'Su.pply Mains—-continued from page 208

small condenser.  Thus, the larger
the condenser, the greater is the
smoothing effect, and in fact con-
densers of 2, 4, 6 microfarads, or even
more, are used in order to provide an
adequate reservoir actiom.

Another Method

We have, however, a second method
of smoothing the effect of the fluctua-
tions of current, and that is by using
a choke coil. It is well known that
an_inductance coil offers a high im-
pedance fo any varying current,
although its only effect on a steady
current is that due to the resistance
of the wire itself. If, therefore, we
have a céil having a large inductance
it will offer a very high impedance to
any varying current, but will not
affect the steady direct current which
we require for high-tension purposes.

For smoothing units it is customary
to use iron-cored chokes, and some-
thing similar to the primary of an
ordinary low-frequency transformer, or
even a choke coil as used for a choke-
capacity unit, is suitable for the pur-
pose. The effect of this is to smooth
out still further any variations of cur-
rent which are not taken account of
by the reservoir condensers connected
across the mains.

A Further Addition

A simple circuit like this, however,
is not quite suitable for wireless pur-

By means of loud-speakers a large

crowd was enabled to follow the

Armistice Day service at the Royal
Exchange.

poses, because the presence of a choke
coil such as this in the high-tension
feed circuit may introduce coupling

between the various valves in the
receiver and caumse oscillations to be
produced. We all know the effect of
a high resistance in the high-tension
battery due to a defective cell or a
run-down. battery. Any resistance such
ag this is often quite sufficient to set
the receiver in a state of continuous
oscillation, and this cannot be checked
by any means other than elimination
of the faulty component. A choke coil
in the high-tension lead would tend to
produce a similar effect, and to
counteract this a large condenser is
placed on the receiver side of the
choke coil, so tending to obviate any
coupling due to its presence.

Practical Details

The final smoothing circuit there-
fore is as shown in Fig, 1, censisting
of two large condensers with a choke
coil in between them. If values are
used such as are marked in the dia-
gram this will be found to provide
adequate smoothing in the majority
of cases. :

The application of this principle to
the various types‘of supply is quite
simple. Consider the case of direct
current first. We need only connect
across the mains a high resistance
capable of carrying a fairly heavy.
steady current. For example, if we

. have 200-volt mains, and we connect

across them a resistance of 10,000

+ ohms, then this resistance will carry

a steady current of 20 milliamps. In
addition to this; we shall have the cur-

| rent taken by the receiver in guestion,

which will have to flow through part
of the resistance, and this therefore
must be added to the current-carrying
capacity of the resistance. Altogether

. a resistance capable of carrying about

60 milliamps should be used in order
to provide for an adequate margin of
safety.

If such a resistance is connected
across the mains as shown in Fig. 2,

- then we can take a tapping on the

resistance which will redute the
voltage from 200 to 120, which is what
we require, and across this we can
connect our smoothing unit as shown
in the figure. This will remove any
trace of commutator ripple, and will
supply us with a steady high-tension
voltage of 120 volts.

An Alternative

In place of a resistance we can use
a series of lamps if we so desire. For
example, if we have 200-volt mains,
we can connect two 100-volt lamps in
series. This will divide the voltage
into two equal portions of 100 volis,
and we can take a tapping at the
centre point, so obtaining 100 volts
high-tension supply. This is in many

‘eases 'a more practical prc}position.
o

Further subdivisions may,
a;m

course,

A.C. MAINS

be obtained by using other voltages of
lamps. For instance, three 100-volt
lamps would divide the voltage into
three parts. In this case the lamps
would not glow at their full brilliancy.
We could, again, mse four 50-volt
lamps, which would give us four tap-
pings, the arrangement being fairly
flexible.

A.C. Systems

In the case of alternating current
supply we can if desired use a similar
method, or we can utilise a trans-
former in order to supply the voltage
we require from the mains. In this
case, however, we have to provide a
rectifying valve in order to make the
current or voltage uni-directional, and
it is also very convenient to light the
filament of this valve from the mains
as well. Generally, we require a step-
down transformer to light the filament

s
o

Fig. 3.—When valve rectification is used
with A.C. mains, it is convenient to

. light the valve filament from the mains,

rectified current for H.T. supply being
drawn from the terminals on the right.

of the valve. The circuit in Fig. 3

| shows the simplest arrangement, in
. which the voltage of the mains is taken

through a rectifying valve direct to
the smoothing unit.

Earthing

The disadvantage of the circuits in
Fig. 2 and Fig. 3 is that one side of

| the mains is wusually connected .to

earth. As the H.T. negative is also

- connected to earth, there may be some

trouble arising from this fact if it so
happens that the positive of the H.T.
is connected to earth on the mains, as
may easily be the case. In order to
avoid this, therefore, the receiver
should be connected to earth, not

- direct, but through a large 2 micro-

"~ be used.

farad condenser, if either of the cir-
cuits shown in Fig. 2 or Fig. 3 is to
There are other - arrange-
ments, however, more particularly
when alternating current mains are to
be used, which obviate this difficulty.

" These are some of the problems which

‘' guitable :
: struction of which need not bo outside

have to be considered in the design of
smoothing units, the con-

- the scope of the average constructor.
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“ALL-BRITISH SIX”

By H. E. HASSALL

Suitable Valves and Voltages—Neu-
tralising — Calibration — Operating
Long-wave

Notes — Settings  for
Stations.

ULL constructienal details of the
¢ All-British "Six » were pub-
lished in the last issue of THE

WireLess ConstRuctoR. The follow-
ing additional notes will, it is hoped,
be of assistance to those readers who
have already made up the set or are
contemplating its construction.

Valves

The H.F. transformers are designed
to match valves having an average
impedance of 30,000 ohms and an
amplification factor of 20. This type
of valve should therefore be used in
the H.F. stages and as the detector.

Using six valves, the first L.F. stage.

may have one of the small power
valves, such as the 8.T'62, D.E.8
" L.F., D.E5, PM.6, etc. The last
stage nust be a power valve of a low
impedance type capable of handling
considerable volume, as otherwise
overloading will occur.

When using six valves the- following
combination will be found to give the
fullest amplification, combined with
selectivity and tone quality:—
- H.F. Stages.—D.E.5B.

Detector.—D.E.5B.

First L.F.—S.T.62.

Second L.F.—S.T.63.

Grid Bias

It is important to have at least 18
volts grid bias on the second stage
L.F. valve, if the S.T.63 is used. If
other valves of this type are used, a
manufacturer’s list should be con-
sulted as to the correct grid bias.

A large number of stations come in
at loud-speaker strength with the first
L.F. stage only in use, and in many
cases overload this valve. To over-
come the consequent bad quality it
was necessary to transfer the power
valve in the last stage to the first L.F.
holder, increasing the -grid bias accord-
ingly. It is, of course, important to
do this, otherwise little difference in
the quality of tone will be apparent.

—

.may have 120 volts. The

January, 1927

High-~Tension

The detector lead (H.T.1) should be
tried with 60 volts. If this tends to
make the reaction control too lively it
may be reduced. 60 volts is a good
average value. The H.F. lead (H.T.2)
writer
found the fullest amplification was

_possible with this voltage, and the

LONG-WAVE STATIONS

On a set of transfor-
mers wound for the longer
‘waves the following sta-
tions were received at geod
loud-speaker strength with

the first L.F. stage
alone:—
Staton, oo
Radio-Paris ... 164 :
Daventry B 50 :
Moscow ... ... 136 :
Karlshorg .. 126 H
Konigswuster- d
hausen (Berlin) 118 !
Soro ... 102 {
Kbely ... 95 :
Hilversum .. 88 !
Lausanne ... ... 64 :

receiver was perfectly stable. In some
cases, owing to slight differences in
wiring, etc., the H.F. stages may be
found difficult to control with this
voltage. The remedy is to reduce the
H.T. and try, say, 90 volts as an
average value,

212

The
amplifiers must have at least 120 volts.

remaining lead to the L.F.

Neutralising

The neutralising condensers control-
ling the 3 H.F. valves are mounted to
the right of each holder, and it is
necessary to neutralise each valve pro-
perly before any attempt is made to
receive distant stations.

First of all place the moving vanes
about a third of the way in, then tune
in the local station, .plugging the loud-
speaker in the first L.F. Each dial
must be accurately tuned for the
strongest signal. Take out the fixed
resistor (of the first wvalve) .from
the holder. Signals should still be
heard. Rotate the condenser until
the signal is entirely or almost elimi-
nated. Replace the resistor and pro-
ceed to neutralise the second and third
H.F. valves in a similar manner. Care
should be taken to obtain the point of-
silence or minimum signal in each
case, as unless the valves are properl
balanced the receiver will not func-
tion efficiently.

Calibrating the Dials

Those readers who are not used to
handling a set of this description will
find the tuning fundamentally differ-
ent from that of the ordinary non-
selective receiver. There are four
dials, and until all are turned accu-
rately to the station you wish to
receive, you will not hear anything
(unless you are close to the local
station).

Plug in a pair of telephones in the
first L.F. stage. Say, for example,
that we wish to obtain Oslo, Sweden.
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Operating

the :‘All-Bfitish Six ’—continued

This station comes in on my receiver
at 108 on each dial. At the first test
the actual readings were:—lst dial
(from left) 110, 2nd 109, 3rd 108, and
4th 106. Get a friend to hold the
rotor of the fourth dual condenser.
Unscrew the dial from the spindle and
move it up two degrees. It will now
read 108. Alter the dials of the
second and first condensers to read
108. It is important that the rotor
should not move when this adjust-
ment is carried out.

The dials will now all read 108, and
this setting will be accurate over the
whole scale of the second, third and
fourth condensers. The first (aerial)
condenser will also be approximately
the same. It may pessibly vary one
or tvo degrees on the lower end of
the scale. During the preliminary
operation the reaction condenser
plates should be in the zero position.

on a distant station, as the local sta-
tion signal is too strong to enable
this to be done accurately.  Suppose
we want amnother station, Bourue-
mouth, for example—Oslo is at 108—
move cach dial to 110 and Bournve-
mouth will come in. A touch on the
reaction control to just under the
oscillating  point, and the station
should be at full loud-speaker strengtl.

It is a golden rule to move cach
dial in succession only one or twe

. degrees at a time.

Practice is Necessary

Do not be disappointed if you do
not get a large number of stations the
first night. Rome was not buili in
a day, and readers who have no ex-
perience of receivers with H.F. stages
must be prepared to devote an hour
or so to learning the correct manipu-
lation of the controls. I have sug-

 luckily the

to go round the stations, and at
night, when all stations on the broad-
cast band are working, they come in
on the lound-speaker all round the dial.

Removing the Shields

It is desirable to point out to experi-
menters who make up this receiver
that they should take care when re-
moving the shields not to drop them
in the set, as although the Glazite
wiring used has an insulating cover-
ing, a short may be caused on soldered
joints, with consequent destruction to
the valves. The writer has twice
dropped the shields in the set, but
contretemps was un-
attended with any evil results. There
is always, however, a possibility of fus-
ing the filaments, and it is thought
necessary to advise readers to take care.

1t should be pointed out that the
dial settings given above for certain

Jator used.

tune.

FOR THE BEST RESULTS NOTE THESE POINTS :—

Insert the special H.F. transformers in the screened coil bases.
Place valves of the types recommended in each of the six valve holders.
Make sure that the fixed resistors are the right ones for the valves and accumu-

Neutralise the H.F. stages with the three neutralising condensers on the baseboard.
Move the dials slowly, one or two degrees at a time, keceping them relatively in

Use reaction sparingly to increase the volume from the station located.

Using Reaction

Assuming that we have got Oslo at
108, try the effect of increasing the
reaction control. It will be found to
build up signal strength, and the set
should go swmoothly in and out of
oscillation without ¢¢ backlash.” If
this is not possible, try the effect of
reducing the voltage on the detector
valve.

It is necessary to calibrate the dials

gested previously that  telephones
should be used for the preliminary
tuning stages. As soon as one be-
comes familiar with the handling these
can be. dispensed with, and the loud-
speaker plugged in. It is perfectly
easy to tune in amny station on the
loud-speaker once the set is calibrated
without resorting to telephones.
Once you have tuned in a distant
signal r<curately it is a simple matter

213

* the old wavelengths.

stations were these which applied to
The general
principles of calibration remain, of
course, unaltered.

fittae
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CONTROLLING THE BROADCAST WAVELENGTHS

The New Wavemeter at the London Station

.
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N order that the broadcasting
stations of Europe may keep as
accurately as possible to the posi-

tions assigned to them under the new
scheme of wavelengths, which came

into operation on November 14, 1926,
each station is provided with a special
wavemeter,

These wavemeters are all calibrated
at one central Bureau, thereby ensur-
ing the greatest possible accuracy.

Before the new wavelengths were
actually tried out, it was thought that
possibly crystal control of the various
transmitters might be employed. By
this means the transmitting apparatus

¥ ¥ %
Captain Eckersley
(fourth from left)
demonstrated the
new wavemeter,
which can be seen
on the table, to
representatives of
the Press.

Xi 7] N/
% % %

would be so controlled that practically
no deviation from a predetermined
wavelength would be possible.

London’s Wavemeter
The actual wavemeter to be used at

the London station was demonstrated
a few weeks ago by Capt. Eckersley,
the Chief Engineer of the B.B.C. The
crystal-control method is not used, the
wavemeter being simply an accurately
calibrated instrument for keeping a
check on the actual wavelength on
which transmission is taking place.
A separate wavemeter is provided for
each station, each meter bein
designed to cover a frequency band o
20 kilocycles:

Indicating Devices

The wavemeter consists of an in-
ductance shunted by a capacity, and
suitable indicating devices. A flash-
lamp bulb is used to give a rough in-
dication of the wavelength of the
transmitter, the lamp glowing most
brightly when the transmitter and
wavemeter are in tune. For more
accurate readings a thermo-couple
and galvanometer are provided.

In practice the wavemeter can be
used to check the wavelength of the
station to which it belongs, and also
to note the positions of the stations
on either side, since a frequency
separation of 10 . kilocycles is the
general rule. The central reading of
each meter records the wavelength of
the station immediately concerned.
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Double
reduction
friction drive.
Ratio 60-1,

.00035 mfd...

«00025 Mfd....cecienieniiienns

J.B. Condensers are precision instruments, made to last a lifetime, and designed to
simplify tuning and yet possess that selectivity which marks a really good condenser.
In both the original J.B., S.L.F., and also the True Tuning S.L.F., the vanes are
designed on a new principle to avoid crowding at any part of the scale. In
addition, the vanes are supported at tips to ensure correct spacing.

Friction surfaces are machined to a fine limit of accuracy, preventing all possibility

of lost motion.

THE J.B.,, TRUE TUNING S.L.F.
PRICE, complete with 47 Bakelite Dial.
.00035 mfd............ 15/6

20005 Mfd...corese... 16/6

LONDON ~ W I

s POLAND ST-OXFORD s

‘00025 mfd............ 15/

A Perfect Job.

A combination of the three essentials—precision, efficiency, finish—
that’s what makes Jackson Condensers foremost on themarket to-day.
J. B. Condensers embody all the most modern developments in
Condenser design, and their inclusion in praatically all the Star
Sets is an indication of the value placed on them by the scientific
radio experts of the present day.

THE J.B.,

PRICES, complete with 4” Bakelite Dial.
0005 Mfd.....ccocovnieniinnnn,

S.L.F.

!
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article 1w
¢ Feconomical

IN a - recent
entitled

some circuits were given showing how
the benefit of a high-frequency valve
could be obtained concurrently with
other benefits which tended to reduce

Wireless,
H.F.)”

its effective cost. For example,
although the advantages of H.F.
amplification are becoming realised,
there are many people who do not feel
justified in adding a high-frequency
valve simply and solely for the purpose
of increasing their range.

If, on the other hand, arrange-
ments can be made so that the high-
frequency valve can be put to another
purpose when distant stations are not
being received, then the extra advan-
tages obtained from such a eircuit
will compensate for the additional
cost. . Various circuits were 'given in
the article in question, and the pre-
sent receiver is a miodification of one
of the circuits so put forward.

Possible Circuits

In this particular receiver two
valves are employed. An arrange-
ment of switching is incorporated so
that it is possible to use the receiver
in three different ways:—

(a) A high-frequency valve and

detector with tuned-anode coupling.

« ECONOMICAL TWO?

By W. Q. KAY.

- : Newcastle,

<P

O AR LT TR TR T R R RS

TEST REPORT

The following stations were re- :

. ceived at good ’phone strength on :
‘an aerial about 60 ft. long and :
: 20 ft. high, 12 miles north of :
: London: — :

Minster, Breslau, Bournemouth, :
London, Hamburg, :
: Glasgow, Frankfort. ]
{ The settings on the aerial con- :
: denser are given on the accompauy- :
ting graph. The settings on the :
! tuned-anode condenser were about :
: 10 degrees higher in each case.

§00 o
3 500 /
N
£ i
N
X 900
R
o
: =
g
¥ J00
£ / 3

" 200

0 50 100 150
DiAL SETTING

250,000
OHms

i

Fig. 1.—The switch SI is used to reverse the filament battery connections to
the set as required.

215

This dual-purpose set may be used for local or. dis-
tant reception with equal efficiency. By means of
panel-operated switches, the two valves may be used
as H.F. and detector or detector and L.F., reaction

being provided with either combination. 9

Tue WireLEsS CONSTRUCTOR

4

B e e S . === M/'t><l><l>-<l><!><t><l><x><1><l><t>f-

(b) A high-frequency . valve and

detector with resistance coupling.

(c) A 'detector valve and low-fre-

quency resistance-compled ampli-
fier. ;

Special Valves

‘When the last of these three is used,

namely, a detector and resistance-

coupled note-magnifier, it will give

- comfortable loud-speaking on the local

station, sufficient for a small room.

: BUILD THIS SET WITH—:
:  One ebonite panel, 14in. by 7in. by :
: 3/16thin. (Radion.) .
. One suitable cabinet, with baseboard :
* 9in. deep. :
¢ Two 005 ultra low loss S.L.F. variable :
. condensers with 4 in. dials. (Forme Co., :
: Led) -
: Two double pole change-over switches. :
. (Wright & Weaire.) :
. Two “Dimic” coils and bases. (For :

. the lower broadcast band, two No. 1 :

; * coils will be required, while for Daventry :

: one or two No. 3 coils may be used, as :
: will be seen in the description of the :
: set)) (L. McMichael, Ltd.) <
:  One filament rheostat. (Etherplus.)
One panel mounting neutrslising con~ :
: denser. (Igranic Electric Co., Ltd.) ;
Two valve holders. (W. & B.) :
Two fixed condensers, .0003 and .001, :
: two 2-megohm leaks and one .25-megohm
: leak. (Dubilier.) :
:  Four terminals. :
. One 7-way battery cord. (London :
. Electric Wire Co., & Smiths, Ltd.) :
*  Quantity of Glazite.
Radio Press panel transfers.
Approximate Cost: £6.
In order to do this it is necessary to
use a very high-impedance valve.
There are several types of valve now
on the market having an impedance
of 70,000 or 80,000 ohms with an ampli-

fication factor of about 35. Such
valves are the QCosmos Blue-Spot,
which may be obtained in either
the 2-volt. or the 6-volt series,
or the Ediswan R.C.2, which s
a  2-volt valve of similar char-

acteristics. The use of this type o*
valve i3 also beneficial when the cir«
cuit is being used as @ high-frequencs
amplifier, as will be seen shortly.
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Circuit

The circuit of the arrangement is
shown in Fig. 1. It will be seen that
there are two switches provided. “The
~node circuit of the first valve con-
tains a double-pole change-over switch,
by means of which either a tuned cir-
cuit or a resistance can be included
in the circuit. When the receiver is
to be used as a tuned-anode H.F. set

the tuned circuit -is included. If it is
to be uséd as” either a high- or low-
frequency resistance-coupled amplifier

the resistance is included in the cir-
cuit. The selection of one or other
of these last two arrangements is
obtained by the -use of a second
switch, which reverses the connections
from the L.T. battery.

Changes Required

The three possible combinations are
drawn up in skeleton fashion in Fig. 2.
It will be seen that in the first case,
1.¢., HF. and detector with tuned-
anode coupling, we reguire the grid-
leak on the t%rst valve to go to the
negative of the filament, while the
grid-leak on the second valve should go
to a more positive potential. In the
second case, i.e., high-frequency and
detector with resistance coupling, the
same arrangement of the grid-leak is
required, but the tuned circuit is re-
placed by the resistance. In the
third case, where we .réquire a
detector and resistance-coupled note-
magnifier, . we have to connect the grid-
leak of the first valve to the positive
of the filament so that it may act as
a detector,.and that on the second
valve should go to the negative of the
filament, preferably through a grid-
bias battery as shown.

Reversing Switch

This necessity for change-over has
buen allowed for by the incorporation
of a simple reversing switch on the

!
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Fig.2.—These are
the circuits avail-
able in the set.
(@) H.