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The Marconi
Type

. ,
‘Fhese valyes will very shorlly be
et gnle in New Zealand, and there
appears ta be quite an impression that
 #iiz will prove superior in use tp the

sereengrid valve of American manm- ]

facture, Certainly the arrangement of
“the eolectrodes in the British pattern
appears to be based upon thorenghly
spund principles, and se far as can
he judged from articles in recent maga-
zites to hmnd, is giving good service.
"Au Americann radio journal considers
that the anechanical arrangement m
the British valve is the better, as 1t
seems, in the opiuion of that journal,
to lave been worked out with more

thouglit toward ease of use. However, |

we shall see.

“This valve has four electrodes, but
must not be confused with the four-
electrode valve., The valve is designed
sn that the capacity of control grid
to plate is guite negligible when the
screen is connected o a point of fixed
potential such ns earth or the plaie
circnit battery, and its plate imped-
ance and amplification factor are of
quite .2 different order of mapguitude
from those usual for the ordinary types
of yalve.

The harmful effects of grid to plate

capacity in the tlhree-clecirode valve |

are well known as causing an almost
chronic state of instability in radio-
frequency amplifiers, However we re-
nwove stray coupling bebtween  leads,
cotls mul condensers, there would al-
wars remain this comparatively high
inter-glecirods capacity i the valve,
requiring npeutralisation that might or
might not He very nearly perfect. In
order to obtain stability it is frequent-
Iy necessary to sacrifice a certain
amount of amplification, and pevhaps
selectivity also,

Tie screened valve does away with
the nccessity for neutralisation, The
impedanee is about 300,000 ohms, and
the amplification factor 185, but this
figure must not Le taken as the amount
of amplificaiion obtained, as this de-
pends entirely upon other factors in
the circuit. Published curves showy

that as the plate voltnge is increased,

the plate cwrrent rises from a small
value until, «t a certzin’ point, it de-
creases  rather rupidly, only to rise

again and to remain practically sicady-
Tt is

for the higlyr plate vollages.
clegr that, given an output circuit o
suitable design, the veltage amplifica-
tienn oldainalle is very large indcea.
Magnification depends upon ihe im-
pedance of the plate circuit, and thbe
amplification increases with {he ‘mm-
pedance, so the guestion is liow to oh-
tain the snecessarv high impedance m
a practieal civeuit,
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‘Mainly abou

Screened Valve
S625 |

tuned, and to reduce losses to a minui-
mnm, ‘The best type of coil is the single!
layer selenoid, 24 te 8 inches in diam-
{eter. A single stage of R.F, amplifi-
cation, it is said, presents Bo construc-
{ 4ional difficulties, and for broadcast re-
ception does not require -elaborate
screening, a partition threngh which the
valve passes being in many cases snfii-
cient. Where reaction is used for range
the detector tube shonld be of low im-
pedatice {5000 olims morinsl), followed
By a low rwatio l1ansformer and a power
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tabe, Sowe hnd of el lless” winding
is advisuble for the coils.  Coptuin
Roumsl is of cpinien that the adoption
of this valve in an R.I, stage preced-
ing the detector wiil redace the possi-
bility of - radialing interference o &
negligible minimuni. .

We reproduce a circuit suitable  for
Lhis valve as an R.F. amplifics, Hud ouly
cxperimenters will he interested in con-
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BY “ MEGOHM*
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VALVES FOR THE LAST
STAGE

There are several power-valves syit-
ed for the last andio stage in addition
to the UX1i2, 171 and 218 mentioned
last week, The PM256 (5.8 volts) and

Comparison of

t Construction

T Ty T e e e e T R e e e e e e e e e s

Wire Gauges,

British and American Standards

. When purchasing wire for comstrue-
tional work it is necessary to ensure
that the specified gauge is secared,

P23 (8.7 wvolts} are bhoth oxcellent
where large volume las to be carried.
Apart from filament voltage, these two
valyes lave the same characteristics,
The impedance, which should be low
in a power-valve, is 3560 oluus, fila-
ment current § amp., and plate cur-
reut 15 milliamperes at 125 volts, with
a grid bias of 17 volts.
they pass 21 milliamps. with a grid
bias of 22 to 24 volis.
A batteyy operation there
M2 (1.8 voits), passing 5 milliataperes
There will soon be
on sale the 11252, a 2-volt power-valve
characteristics
PMY56 and 258

In the Philips series we have the
B603 (6 volts) with an impedance of
8100, the BAN6 (4 volts) with imped-
auce 4500 ohms, and B463 (3 volts)
capable of camrying large volmme, with
an impedaunce of %100 olumus.
2-volt series there are the D207 and
the latter a special last-stage

at 100 volts H.T.

withh  similar

B202,
valve,
The

At 166 volls

Then for dry
the

the

In the

De Torest DVY and DILI4 are

The fact that tliere Is a difference of
one or fwo sizes Detween the  same
number gauge of Browan and Sharpe
(Americau) and Staudard Wire (auge

count, and guite frequently is ignored
sltogether. The B, and §. is in every
size thinuer than the same number
[in s.w.z.  Around 20's the difference
between the two gauges is least, bemg

exactly equals 20's s.w.g., but in the
thinner sizes the difference  hecomes
very great, 37's B, and 8. leing prac-
tically equdl to 40’5 s.w.g.  But wire
gauges only take the diameter of wire
into  account, whereas for electrieal
current-carrying  purposes the  cross-
sectional area is what really counts.
It is stecessary to realise that takiug
g small amount off the diameter takes
a good zmount off the sectional area,
and that whereas a 26°s s.w.z, is just
half the diameter of a 90°s, the cross-
sectional arca of the 98's is ouly a
quarter that of the 20°s, so four 26
would be required to equal {he cur-

(British} is not always taken into ac-|

about one size; thus 1¥s B. and §, |

Lfrequently wsed, but the circular wmil
is the square of the diameter in miis,
and thercfore represents an area amch
greater than the actual section of the
wire, but still forms a handy means
of comparison. .

pot .

In calculating the space to be allow-
ed for a given number of {urns of
wire, care must be taken not to cat
tlte space too fine, or dificulty may be
experienced in getting the reguired
nuwber of turns into the space. There-
fore a deduction must be made from
the tlieoretical turns per inch given in
the talle. Where taps have to e
made, spacs is taken up, and fewer
turns can be put oun, wnd in high-ten-
sfon windings a small amonut of space
must be left at each eud of every
larer, and this must be taken inte ac-
count.  Slight irregularity, permissible,
und ocarcely noticeable, will get away
with several ttiens per incl when wind-
ing fine wire. —

Wire that has been previously wound
for another purpose usually takes more
space than new wire, owing to slight
irregutarities. Such wire may be great-
1y improved by running out full length

suitable valves for the Iast stage, and
the DILY, DLS, aund DLT for the first
stage.

The foregoing valves meutiopsed are
sutited for transformer coupling. 1o
resistance-coupled  amplifiers  special
valves are often used in the early
SERUES,

MILLIAMPERLS AXND
IMPIDANCE,

Those who are not familiar with ihe
meaning of “milliamperes” and “im-
pedantce”” should get used to consider-
mg the suitablencss of valves by tak-
ing these importantk facturs inio ac-
count, Impedunce, expressed in ohms,
is ihe tofal of several fuctors opposiug
ithe passayge of ligh-tension plate cur-
rent from plate to filament in a valve,
.The lower sucly resi-tance, the more
the plate current tliat may be passed

CPARTICULARS OF ENAMELLED COPPER WIRE

 Diameler, mufs 3 Cross-Sectionsl Aréa TS & ek \Obms per 10001 Y Lbs per (000 ¥
7/72‘;7&5 SWel 5. & 8. splis o.WG. |A85 | swe{8&s | SwE18&5 | SWe .
12 18281104 17005128 1'008495 1201 86§ 162 198 12
14 166°1] 80 003225 1005127 151§ 12°6] 258 12°4 14
16 | 52°'8] 64 '002028 ['003217 118°9] 14 4°09|2:49t | 782 &2‘4_0 i5
18 142°1] 49 1'001276 001810 2381 195) 5'5114'461 482 6:‘” 18
20 ]3377] 56 | 0008023[0010i8 | 23°7 a7 410’4 {7871 309 ?g' 20 |
22 1260 28 ['00050461'0006158 37°2 2 116°5 {1303 I’Ef 23701 2
24{21°5] 22 {0003t 73]0003801 | 46'G] 40}26°2 2008 | v2211465] 2%
265 17°1 | 18 {'00019961'00025435 %8'5] ©0141°6131'491 “7659{9806] 26
56136 14°8]0001255]-0001 7207 73°6! 64 166°2 467561 484 ‘663 ] 26
30110°9] (24| 0000728 000120819t 7] 71 185 166-36} ‘304 {4651 30
132 {8 71081 0B00496{0B0ASIH 1151 B7{167 {6746] 191 ‘353 {32
3436'9( 0'2] 0000312 000066 14.5] 102 § 260 _[120'51 "i20 :6563 3
36 § 55| 7-6]'D000156{'0000454 } {8C 123 {423 117661 0757 1748‘ 36
A Al 6 010000t 2310000283] 2271 167 3 6731283410476 -10691 38
401 3°51 4'81000007800000t 81 § 285 20641070 |443 " 0299} 0637 20
rentcarryving capecity of 200, And] cut-of-dosrs and stretching Ly pulling,

this rule applies right through, that

greater

1more

clhiaracterisiies

anee

at suitable voltuge, wnl ihis increased
plaie voltoge allows the handling of
distortion,
whicl: 2 the object in uiilising power-
valves with an impedance s low as
2000 or suul ohims, and passing 20 or
mitlinmperes of current,
e thousandil port

yolume

A | size,
‘apittiampere”
of an amptre.

Thas when we wish 10 select 4 new
powrvaive to carry more volume lhan
the one previounsly in use, the above
ong being
known, o valve with a lower jmped-
and greater ot

if you halve the diameter the seetion-
wl area is reduced to one-quarter. Now
we will examine the vesult of reducing
the diameter by only a small amount,
as i the case of 208 sow.g. Dbeing
sapld out,” and taking the next stock
a2’s, which s about five-thou-
sandths fess in diameter,  The actual
cross-sectional area of 2075 s.w.ue ex-
pressed in square inches is 00102 and
of 8%'s 00061, which shows that the
crosa-scetional arca of 22’ iz only six-
tenths, o1 & Jittle over Iall, that of
20's.  Whereas 20°s s.w.g. will safely
carry 4.1 awmyps., 92's will only caroy

l:ut nwderation is necessary, as siretch-
ing tends to harden the wire, reducing
ity comduetivity,

The 1able herewitlt lias been compil-
ed by the writer from several sources,
and ‘may be taken as approximalely
correct, as,there is a slight variation
between the product of different fac-
taries The iable is not given with
an idea of favouring the use of the
. and 8. standard, because s,w.g. 1is
the mote widely stocked in New Zea-
fand, and it i hetter for comstructors
to adopt this standard and keep to it
as much as possible.  American maga-

cureent - may
easily be selecterd.  But care must ale
ways be taken that 1lie valee is suited
10 the B battery power available, nnless
it ean be conveuiently increased, Super-
power valves require both a Dhigher
vollage and a larger current, and whilst

Tmpedance. Caleutated structing it at present.
connerted o plate. magnification, { P PO '

EELCEECER S B O P MR R T PR AT FA

600,000 ORIIS Lememrrsonermeienes U0 1 :

500,000 o%lms ceerene 67 QUERIES BY CORRESPONDINCI.

200,000 oluns .., 4 i. Every communication enclosing)

100,000 olms .. 34 queries is to be addressed fo “‘Meg: |

80,000 ohms .. 19 ohm, = Box 1632, Wellington, and must :

25,000 ohms ... 10

The above table shows how magnifi-
cution fails off as the impedance con-
nected to the plate circuit is reduced.
If the impedance of the plate cirenit is
made equal to that of the valve, the
vollage amplification shonld be 133
divided by 2, or, sav, 87.

Four fitms now produce the shielded
grid valve—Marconi, Osram, Cossor,
and Mullard, the arrangement of the
Iaiter being slightly different to the
others in regatd 1o leads, whicli appears
to be rather o mistake. This latter has
an ordinary fonr-pin base, the usual plate
pin being connected to the screening
grid, and the plate conuectien {0 a single
terminal ut the top of the valve.

Normal filament current is 0,25 amp.
at 6 volts, and for an average may he
taken 120 volts on the plate, 80 on the
gliield, and 9 volts on the control grid.
_ As the internal resistance is high, it
is desivable to use “litz” wire {or shore
wavelet:.gths {up to 600 metres) coils to
obtam maximum  impedance when

¥

be accomipanied by a stamped addressﬂ}
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 Ior replies,
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Shiori-wave Receivers.

A British journal, commenting on the
construction of short-wave receivers,
says: ‘It is ome thing to draw a circuijt
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, Lut to copy faithfully
a rablished design. If this is done,
and no allerations or ‘improvements’
are made in the desigu, the necessary

extra voltage may easily be provided
Ly adding aunctlier section to fhe B
battery, the drain in milliamiperes must
e carcfully considered, as 3 is this de- |

Ceit o : F . ¢
mand for guantity of current {not volt-!
ages that determines the uscfnl life of
thie baiterr.

The UX201A as delector passes 1.5
milliamps, and as amplifier 2.5 milli-
amps, so that a five-valve set with this
valve in every stage would require less

which would be a reasonable demand
upon a battery of ordinary capacity {not
voltager, By substitntion of the last
valve for one requiring, say, 15 milli-
amperes, the total drain on the battery
wenld be increased to 21 milliamperes,
or double, so that the same battery
would lust for ludf the time. Where a
B accamulator s in use, this aspect
of power-valvues reguires much less con-
sideration, especially wlen chargitg i3
carried out at home, and where a B
eliminator is emploved, one might al-
mest say, the mote consumption on
ilie last valve the Letter.

stmoothiiess of reaction control will be
obtained without difienlty.”

KOLSTER RADIO

. Y
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g FORD BUILDINGS

Hearing 2 Kolster 6 Valve Set will make youn dissatisfied with
anything less,

1 Let ns demonstrate, without obligation, this latest product of

i Federal-Brandes.

PRICE (Set only):

i INTERNATIONAL RADIO C0. LTD.

WELLINGTON, i

) cover 4%
100 il ) o454

FIRST ATDIO VALVE.

But in giving cousideration to the
lust valve, we must ot lose sight of
the first aundio valve, which may in
many cases he satisfactorily replaced by
one of lower impedance. In some cases
when a larger power-valve i3 placed in
the last stage, the supplanted valve,
if of lower impedance thau the one in

well take its place.

‘ ADVANTAGE OYF B8 ELIMINATORS.
i If you are situated where electric
powet is available for a B climinator,
it will prove a good investment whether
Longht or home-constructed. A full-
wave eliminator will tun an eight or
nine-valve set, and a half~wave one will
ran four of five valves, but where the
plate-current demand 15 likely to be
large, only a full-wave sliould be cou-

'
|
?
{ sidered, as_plenty of margin is neces-
]
}

sary for quict operation. A demand too |

niearly approaching the total emission

of the rectifier is Lound to cause ob-
| jectionable hmm, Lut an climinator that
v has o capacity. well above the work
i to be done, will he just as gond as an
b acenmulator.

i
: Audio Transformer Markings,
. When a transformer is marked with
Clie “in and ont” of the windings, 1P
l gonneels to positive B, OP to plate of

preceding valve, 18 to negative C, and

than 12 milliamps from the B baitery, i

the first audio {transformer) stage, may |-

2.5 ‘amps., and if used in place of
'ois might get unduly heated and, 'm

it i rood amount of an-| o
addition, wdd a good ¥ v 11 i the talle,

necessary resistauce to the cirenit.

is the thousandth part of an iuely

an casy inatter,

acity, which is often an

consideration.

should De menticned here that a mil

Tew tables are published giving the
same particulars -of both gaunges  of
wire, so that coamparison is not always
Many tables give
the diameiers in mils, but a most use-|
ful factor is the cross-sectional area,
whicli provides a mmuch ccadier wmeans
of comparing the current-carrying cap-
important
Circular mils are aiso

zines give B. and S. gaages in specifi-
cations, and it is handy to bLe able to
find the nearest procurable, as shown
Oaly ile even sizes are
wiven, Lecause odd numbers are usual-
Iy not stocked, although in some cases
the odd number would supply almost
the exact equivalent for a wire of the
othier series. Portions of the table are
published in various catalogues,
the writer feels that their combination
into one table will he appreciated by
constructors. )

Yrom the “ohms per 1000 feel” col-
amn the resistance of any length of

{Continued on page 11.)
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6-Valve Bandbox

ELECTRIC MODEL,

NO BATTERIES REQUIRED.
THE LATEST AND BEST IN
RADIO.

With Speaker only £48/10/-
YOU'RE THERE WITH A
CROSLEY,

6. G. McQuarrie itd.

CROSLIY DISTRIBUTORS, SALES
AND SERVICE.
95 Willis Street,

'Plhone 45—865. WELLINGTON,

but

58-02 VICTORIA STREERT,

go to grid of next wvilve,

)

The Economical
“B” Battery

Cut down your “B” Battery expense by fitting the BURGESS
10,308 OVERSIZE, “B"” Battery—the noiseless “B’" Battery
which delivers a heavy: steady current, and has over TWICE
THE LIFE of the ordinary Battery.

LOOK FOR THE MARK
BURGESS 10,308 OVERSIZE,

Thos. Ballinger & Co. Ltd.

WELLINGTON.

“Where the Quality Goods are Sold.”




