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The Marconi Screened Valve
Type S625
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‘These valyes will very shortly be}
en sale in New Zealand, and there
appears te be quite an impression thatthis will prove superior in use to the|
screet-grid valve of American amanu-
facture. Certainiy the arrangement ofthe electrodes in the British pattern
appears to be based upon thoronghly
sound principles, and so far as can
be judged from articles in recent maga-
zines to hand, is giving good service.An American radio journal considersthat the mechanical arrangement im
the British valye is the better, as it
seems, in the opinion of that journal,to have been worked out with more
thought toward ease of use. However, |
we shall see.
This valve has four electrodes, but
must net be confused with the foxr-
electrode valve. The valve is designed
so that the capacity of control gridto plate is quite negligible when the
screen is connected to a point of fixed
potential such as earth or the platecircuit battery, and its plate imped-
ance and amplification factor are of
quite .a different order of magnitude
from those usual for the ordinary typesof valve.
The harmful effects of grid to plate’
capacity in the three-clectrode valve
are well known as causing ai almost
chronic state cf instability in radio-
frequency amplifiers. However we re-
niove stray coupling between leads,
coils and condensers, there would al-
ways remain this comparatively high
inter-electrode capacity in the valve,
requiring neutralisation that might or
might not be very nearly perfect. In
order to obtain stability it is frequent-
ly necessary to sacrifice a certain
amount of amplification, and perhaps
sclectivity also,
The screened valye does away with
the necessity for neutralisation, The
impecance is about 300,000 ohms, and|the amplification factor 135, but this_
fizure must not be taken as the amount
ef amplification obtained, as this de-
pends entircly upon other factors in
the circuit. Published curves show
that as the plate voltage is increased,
the plate current rises from a small
value until, at a certain point, it de-
ereases rather rapidly, only to riseavail and to remain practically steady
for the high¢r j-late voltages. It is
clear that, given an output circuit ofsuitable design, the voltage amplifica-
tion obtainable is very large indeea.
Macnification depends upon the im-
pedance of the plate circuit, and the
aniplification increases with the 1m-
pedance, so the question is how to ob-
tain the necessary high impedance in
a practical cirenit,
Tinpedance, Calculated
connected to plate. magnification.
G00,G08 ofS wuscecescerreeeeeee 90
HOO 000 O1s ..reecseeececeeeee 67
200,000 olims ...... thaeseneeeesene 54
100,000 ohms ......... te ceseeeense o4
HO,00) oftg ve. cece eee

=
19

25,000 Ohlins voc. cece eeeeceeee ee 10
The above table shows how magnifi-
cation fails off as the impedance con-
nected to the plate circuit is reduced.If the impedance of the plate circuit is
made equal to that of the valve, the
yollage amplification shonld be 135divided by %, or, say, 67. |

Four firms now produce the shielded
grid valve-Marconi, Osram, Cossor,
und Mullard, the arrangement of the
latter being slightly different to theothers in regard to leads, which appearsto be rather a mistake. ‘This latter has
an ordinary four-pin base, the usual plate
pin being connected to the screening
grid, and the plate counectien to a single
terminal ut the top of the valve.
Normal filament current is 0.25 amp.
at 6 volts, aud for an average may be
taken 120 volts on the plate, 80 on the
shield, and 9 volts on the control grid.
As the internal resistance is high, it
is desirable to use "litz’’ wire for shore
wavelet:gths (up to 600 metres) coils toobtain imaximum impedance when
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tuned, and toe reduce losses to a mini-
tuum. The-best type of coil is the single
layer solenoid, 24 te 3 inches in diam-'
eter. A single stage of R.F. annplifi-’
cation, it is said, presents no construc-fional difficulties, and for broadcast re-
ception does not require elaborate
screening, a partition through which thevalve passes beiug in many cases suffi-
cient. Where reaction is used for range|
the detector tube shonld be of low im-
pedance (6060 ohms normal), followed
by a low ratio transformer atid a power

tube. Sour: kind of ‘tieldless’? winding
is advisable for the coils. Captain
Round is of pinion that the adoption
of this valve in an R.T, stage preced-
ing the detector will reduce the possi-
bility of- radiating interference to a
negligible minimum.
We reproduce a circuit suitable for
this yalve as an R.T. amplifier, but only
experimenters will be interested in Corie |

structing it at present.
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Shori-wave Receivers.

A British journal, commenting on tlie
construction of short-wave receivers,
says: "It is one thing to draw a circuit
diagram and another to build an effi-cient receiving set from it. For this
reason readers who contemplate the
construction of short-wave receivers are
strongly advised not to attempt to
make their own designs, unless they
have had a good deal of experience of
short-wave work, but to copy faithfully
a published design. If this is done,
and no alterations or ‘improvements’
are made in the design, the necessary
smoothness of reaction control will be
obtained without difficulty.’
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QUERIES BY CORRESPONDENCE.
i, Every communication enclosing|
queries is to be addressed to ‘Meg:|ohm, Box 1032, Wellington, and must:
be accompanied by a stamped address:|
ed envelope for reply by post. |
2. Questions must be written so that,
a space is left in which the reply may |

be added.
}3. No charge is made for replies, ,
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VALVES FOR THE LAST
STAGE

}
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There are several power-valyes suit-
ed for the last audio stage in addition
to the UX11%2, 171 and 210 mentioned
last week. The P3256 (5.5 volts) and
PM254 {3.7 volts) are both excellent
where large volume has to be carried.
Apart from filament voltage, these two
yalyes have the same characteristics,
The impedance, which should be lowin a power-valve, is 3500 olims, fila-meut cutrent 4 amp., and plate cur-
reut 16 milliamperes at 125 volts, with
a grid bias of 17 volts. At 166 volts,
they pass 21 milliamps. with a grid
bias of 22 to 24 volts. Then for dryA battery operation there is the
PM2 (1.8 volts), passing 5 milliamperes
at 100 volts H.T. ‘There will soou be
on sale the 11252, a 2-yolt power-valvewith similar characteristics to the
PM256 and 254,

,In the Philips series we have the
B605 (6 volts) with an impedance of
3100, the B406 (4 volts) with imped-
ance 4300 ohms, and B403 {4 volts)
capable of carrying large volume, with
an impedance of 4100 ohms. In the2-volt series there are the B205 and
B203, the latter a special lust-stage
valve.
The De Yorest DV7 and DIL14 are
suitable valyes for the last stage, and
the DL2, DL5, and DLT for the first
stage.
The foregoing valves meutioned are
suited for transformer coupling. in
resistance-coupled amplifiers special
valves are often used iu the early
stages.

MILLIAMPERES AND
IMPEDANCE,

Those who are not familiar with the
meaning of "milliamperes" and "im-
pedance" should get used to consider-
ing the suitableness of valves by tak-
ing these important factors into ac-
count, Impedance, expressed in ohms,
is the total of several factors opposing
the passage of high-tension plate cur-reut from plate to filament in a valve.
The lower such resistance, the more
the’ plate current that may be passed
at. suitable voltage, wud this increased
plaie voltage allows the handling of
greater volume without distortion,
which is the object in utilising power-
valves with an impedance cs low as
2000 or fauQ olims, and passing 20 or
more milliamperes of current, A
"milliampere’ is the thousandth part
of an ampere.
Thus when we wiv to select a new
power-valve io carry more volume than
the ons previously in use, the above
Characteristics of the old one. being
known, a valve with a lower ianped-
ance and greater plate current «may
easily be selected. But care must al-
ways be taken that the valee is suitedto the B battery power avaiiable, unlessit can be conveniently increased. Super-
power valves require both a higher
voltage and a larger current, and whilst
extra voltage may easily be provided
by adding another section to the B
battery, the drain in milliamperes must
be carcfully considered, as it is this de-
mmand fer quantity of current (not volt-
age that determines the useful life of
the battery.
The UN2O1A as detector passes 1.5
milliamps, and as amplifier 2.5 milli-
amps, so that a five-valve set with this
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valve in every stage would require less"
than 12 milliamps from the B battery,
which would be a reasonable demand
upon a battery of ordinary capacity (not
voltage’. By substitution of the last
valve for one requiring, say, 15 iilli-
amperes, the total drain on the battery
would be increased to 24 milliamperes,
or double, so that the same battery
would last for half the time. Where a
B accumulator is in use, this aspect
of power-valves requires much less con-
sideration, especially when chargitig is
carried out at home, and where a B
€liminator is employed, one might al-
most say, the more consumption on
the last valve the Deiter.
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FIRST AUDIO VALVE.
sat in giving consideration to the
last valve, we must not lose sight of
the first audio valvc, which may in
many cases be satisfactorily replaced by
one of lower impedance. In some cases
when a larger power-valve is placed in
the lust stave, ihe supplauted valve,if of lower impedance than the one in
the first audio (transformer) stage, may
well take its place.
: ADVANTAGE OF B ELIMINATORS.
If fou are situated where electric
power is available for a B eliminator,it will prove a good investment whether
bought or home-constructed. A full-
wave eliminator will run an eight or
nine-valve set, and a half-wave one will
run four or five valves, but where the
plate-current demand is likely to be
large, only a full-wave should be con-
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sidered, as plenty of margin is neces-|
sary for quiet operation. A demand too.
nearly approaching the total emission
of the rectifier is bound to cause ob-
jectionable hum, but an eliminator that
has a capacity well above the workto be done, will be just as good as an
acenimnulator,

Audio Transformer Markings.
' When a transformer is marked with
the "in and ont" of the windings, 1P
conneets to positive B, OP to plate of
‘preceding valve, 1S to negative C, and& to arid of next valve,

Comparison of Wire Gauges,British and American Standards
When purchasing wire for constructional werk it is necessary to ensurethat the specified gauge is secured.The fact that there is a difference of
one or twe sizes between the same.
number gauge of Brown and Sharpe
{American) and Standard Wire Gauge,
(British) is not always taken into ac
count, and quite frequently is ignored
altogether. ‘Lhe B. and S. is in every
size thinner than the same number
in s.w.g. Around 20’s the difference
between the two gauges is least, bemg.
about one size; thus 19’s B. and S$,
exactly equals 20's s.w.g., but in the.thinner sizes the difference lLecomes
very great, 37’s B. and S. leing prac
tically equal to 40’s s.w.g. But wire
gauges only take the diameter of wireinto account, whereas for electricalcurrent-carrying purposes the cross
sectional area is what really counts.It is necessary te realise that taking
a small amount off the diameter takes
a good amount off the sectional area,
and that whereas a 26's s.w.g. is just
half the diameter of a 20’s, the cross
sectional arca of the 26's is only a
quarter that of the 20’s, so four 26’s
would be required to equal the cur
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rentcarrving capacity of 20's. Andthis rule applies right through, thatif you halve the diameter the section-
wl area is reduced to one-quarter. Now
we will examine the result of reducing
the diameter by only a small amount,
as in the case of 20’s s.w.g. being
‘sold out,’ and taking the next stock
size, 22’s, which is about five-thonu-
sandths less in diameter. The actual
cross-sectional area of 20's S.w.g. ex-
pressed in square inches is .09102 and
of 22’s .00061, which shows that the
cross-sectional arca of 22’s is only six-
tenths, or a little over half, that of
20’s. Whereas 20’s s.w.g. will safely
carry 4.1 amps., 22’s will only carry
2.5 ‘amps., and if used in place of
#Ys might get unduly heated and, m
addition, add a good amount of un-
necessary resistance to the circuit. It
should be mentioned here that a mil
is the thousandth part of an inci:.
Yew tables are published giving the
same particularsof both gauges of
wire, so that comparison is not always
an casy matter. Many. tables give
the diamcters in mils, but a most use-
ful factor is the cross-sectional area,
which provides a much ceadier means
of comparing the current-carrying cap-
acity, which is often an_ important
consideration. Circular mils are alsa

‘frequently used, but the circular mil
ig the square of the diameter in mils,
and therefore represents an area much
greater than the actual section of the
wire, but still forms a haudy meansof coinparison.
"In calculating the space to be allow-
ed for a given number of turns of
wire, care must be taken not to cut
the space too fine, or difliculty may be
experienced in getting the required
number of turns into the space. There-
fore a deduction must be made from
the theoretical turns per inch given in
the table. Where taps have to be
made, space is taken up, and fewerturns can be put on, and in high-te1-
sion windings a small amount of space
must be left at each end of every
layer, and this must be taken into .ac-
count. Slight irregularity, permissible,
and scarcely noticeable, will get away
with several turus per inch when wind-

| ing fine wire. ~
Wire that has been previously woud
for another purpose usually takes more
space than new wire, owing to slight
irregularities. Such wire may be great-
ly improved by running out full length

vat-of-doors aud stretching by pulling,
Lut mederation is necessary, as stretch-
ing tends to harden the wire, reducing
its conductivity.
The table herewith lias been compil-
ed Wy the writer from several sources,
and may be taken as approximately
correct, as,there is a slight variation
betwees the product of different fac-
tories The table is not given with
an idea of favouring the use of the
LB. and $S. standard, because s.w.g. is
the more widely stocked in New Zea-
land, and it i$ better for constructors
to adopt this standard and keep to it
as much as possible. American maga-
zines give B. and S. gauges in specifi-
cations, and it is handy to be able to
find the nearest procurable, as shown
in the table. Only the even sizes are
giyen, because odd numbers are usuai-
ly not siocked, although in some cases
the odd number would supply almost
the exact equivalent for a wire of the
other series. Portions of the table are
published in various catalogues, but
the writer feels that their combination
into one table will be appreciated by
constructors. .

rom the "ohms per 1000 feet" col-
umn the resistance of any length of
(Continued on page 11.)
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PARTICULARS OF ENAMELLED COPPER WIRE

KOLSTER RADIO
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Hearinga Kolster 6 Valve Setwillmalre you dissatisfiedwithanything less;Let uS demonstrate, without obligation, this latest product0f
Federal-Brandes:
PRICE(Sctonly):

INTERNATIONALRADiOC0.HTD.
FORD BUILDINGS WELLINGTON:

6-Valve Bandbox
EIAECTRICMODEL

NO BATTERIES REQUIRED:
THE LATEST AND BEST IN

RADIO.
withSpeake@nly248/10YOURE THERE WITH 4

CKOSLEI.

6.GMcQuarrieItd
CROSIEY IISTEIBUTORS, SALES
ANDSERFICE.
95WillisStreet,

'Phone 45_-805. WELLINGTON:

The Econonical
GB> Battery

Cutdownyour "B"BatteryexpensebyfittingtheBURGESS
10,308 OVERSIZE "B" Battery -thenoiseless "B"' Battery
whichdeliversa heavy,steadycurrent, andhas overTWICE
THELIFEoftheordinaryBattery.
LOOK FOR THE MARK
BURGESS 10,308OVERSIZE,

ThosBallinger& CuLtd
56-02VICTORIASTTEET; WELLINGTON:

"WNhercthoQualltyGoodsarDSold"


