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The Audio Amplifier
A DOUBLE IMPEDANCE STAGEetal

WITH a view to improving theamplifier of the four valve-
Browning-Drake as published in
this column, and making it even
‘better suited to the present con-ditions of reception in New Zealand,
the writer has experimented with a
form of dual-impedance amplicgationthat has given very satisfactory results
indeed, and proved a- considerable 1m-
fovement over transformer coupling
or. the first stage. At only, two miles
from 2YA there is no chance of dis-
tortion ‘caused by distance, and almost
wuilimited yoluine is available. It then
becomes a question of how much vol-
ume. the receiver and loudspeaker will
put out without distortion. Although
previously the quality and volume were

£0
d, the change that is to be described
as,.piven the set a gvod step-up in
quality for given volume. ~
This test at short range is mentioned
because it demonstrates that continuous
undistorted reception from 2YA is pos-
sible, and with the receiver in question

is an every-day routine, and of course
the same remarks will apply to many
ether receivers. As the distance be-tween the transniitter and receiver in-
creases, as do the chances increase of
distortion from two main outside sources
-firstly unsynchronised reflection of the
waves, and secondly distortion of sig-
nals by neighbouring radiating receivers,
and the latter probably accounts for a
deal more of the trouble than most
listeners imagine. And a peculiar fea-
ture is that both these troubles areininimised during the daytime, the first
because of the presence of the sun’s
rays and the second on account of the
absence of most operators Thus day-
time reception affords the best meansof judging to a great extent whether
the distortion experienced at a distance
is due to the receiver itself, or to out-
Side influences that are evident mostlyat night. If the receiver gives undis-
torted reproduction in the daytime it
cannot be blamed for distortion which
is evident at night on the same volume.With a suitable speaker, of the cone
type preferably, this method brings out
without distortion the low motes of
music so faithfully transmitted by
QYA. It might be mentioned here
that 2YA appears to send out notesof much lower frequency than does
BYA, and on this account a recciver
and speaker jointly incapable of handl-
ing low notes without distortion would
be inclined to give better reception of
SYA than of 2YA, because the lower
motes would not be there to distort.
But, given a receiver and speaker cap-
able of properly handling the ‘‘deepstuff’ at good volume, one gets full
pleasure out of the music from anystation.
This article is for constructors who
have made their own amplifier, and
are, therefore, able to make any kindof alteration they fancy. All that is
required to be made is a choke coil,the secondary winding of the trans-former being still utilised as the sec-
ond choke of the double impedance.
Ordinary impedance coupling is usual-
ly considered as being in a general

way-a compromise between tesistance
and transformer coupling, and unless
care is. taken, distortion similar to
that introduced by a badly-designed
transformer may occur. With these
points in mind it was decided to con-struct the impedance for the plate -cir-cuit in such a way as to have a fair-
ly high inductance. This is accom-
plished by adopting a stalloy core offull square inch section, and a spool
wound with half a pound of 40’s s.w.g.
enamelled wire.
The core and spool are identical
in every way with those described on
February 8 for an output choke. The
only difference is in the winding, which
is stated above. It will be no use
constructors writing to ask if they
could make the core of soft iron, as
it would nét be recommended, quality
of the metal being of considerable
account in this case. Full instruc-
tions for making a spool are given in
the A battery charger article on March
2. The size for. the present purpose
je emaller. and the ends need not be
of such strong material; in fact, heavy
millboard would do quite well
Referring to the diagrams, the
method of building up the wooden
former is shown, from four strips of
wood of about the size marked, so
that when put together with fine brads
the ontsideé measurement will be just
a shade over an inch each way. This
is to make sure that the stalloy strips
will go in quite easily. No altera-tion in the size of the core should be
made, as any reduction of cruss-sec-
tion reduces the inductance of the
choke in proportional amount.
The former should actually be made
about an inch longer (2}) than the
finished size, and then if the brads are
kept in from the ends, each end may
be sawn off square, leaving the former
exactly 1jin. in length, When the spool
has been constructed on the former, a

strip of strong millboard an inch wide
is fastened bv brads into the wood in
the position shown by dots on the spool
end. A hole in the centre of each takes"
the winding spindle.
One and a half dozen 3ft. strips of
stalloy an inch wide will be required.
A suflicient number of pieces 3}in. long
are cut to fill the one-inch square cen-
tre of the spool. Of the other lengths,Yt 1-11-16, and 11-16, a sulficient num-
ber of each must be cut to form a pile
ote inch high when compressed. ‘The
strips are cut with a sharp pair of ord-
inary snips, but this process puts a
slight curve on the cut ends, which
must be lightly tapped out with a ham-
mer on an iron surface. If the ends
are neatly flattened, the whole when
assembled, will lave a neat and thor-
oughly compact appearance.It must be noted that the choke core
is assembled in a different way to that
for a transformer. The aperture through
the spool is filled with strips, and this
mass is separated from the remainder
of the laminations by a piece of card
about 1-82in, thick, so that there is no
metalic contact. This card-filled space
is called the ‘‘gap,’’ and its purpose isto prevent magnetic saturation of the
stalloy, a condition at which the effec-
tiveness or inductance of the choke de-
creases Nor must the card be too
thick, as the increase of the gap causes
a decrease in effectiveness. ‘The larger

:
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portion of the core is built up brickwise,
so that. the joints in adjacent layers
do not coincide, so that, the 1 11-16 piecewill be at one end in one layer and at
the opposite end in the next. Shellac
was not applied to the laminations, the
ready-made insulation being sufficient,

THE SPOOL;
For the benefit of mew readers, a
brief. description of making the spool
ig given. ‘The wooden former is coy-
ered with one layer of thin card or heavy
manilla paper, flush with the ends.
Then a square aperture is cut in each
spool end to be a tight fit over the endsof the card or manilla, The ends arethen glued on with seccotine, and afillet of seccotine is run round the in-
side angie to help in strengthening the
joint. The inside edges of the spool
ends should be bevelled off slightly by
rubbing on glasspaper, so that in wind-
ing near the ends of the spool the witewill not tend to catch on the edge ofthe spool end.

WINDING.
The battery charger article showshow a rough winding jig can be ar-
ranged. In this case the wire is not
put on in regular layers, but a systemis adopted for rough winding whereby
turns far apart with regard to the
length of wire between them are not
allowed to come into direct contact.
A 26 or 24’s wire should be soldered
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hole in the spool end. Now wind a.
group of wire din. wide and say 1-l6in.
thick, then wind a similar group next
to it, leaving all. fairly level, then pro-
ceeding to the next group until a layer
is filled, then put a layer of tissue paper
on and return winding in the opposite
direction in groups, place tissue between
eack: layer until the full number of
turns has been put on. ‘Then solder
or lead-out wire and cover the winding
for protection.

,

The clamps are of wood, 4 in number,
4 inches long, 1 inch wide by jin. thick,drilled 3}in. centres to take the 3-16in.
brass bolts which are Qin. long. A
washer should be placed under each
bolt-head and nut. A small strip of
ebonite carries the two terminals,
THE DETECTOR VALVE.
The only proviso regarding the de-
tector valve is that it shall be of the
210 type, that is, high impedance and
high amplification factor, such as_ is
used for resistance coupling. Suitable
valves, tiien, are the 1X240 (150,000),
PM5B (74,000), Cossor 610RC (80,000),
PM3A_ (68,000), Cossor 410RC (80,000),
the impedances being shown in paren-
theses. The most suitable impedance
for the purpose appears to be from
60,000 to 80,000 olims.
CONNECTING UP,

The connections to the secondary of
the first audio transformer remain as
they were, but no connections are made
to the primary winding, but these con-
nections are made instead to the choke
cecil. A fixed condenser is placed across.
the grid and plate connections, the for-
mer on the transtormer, the latter on
the choke. This condenser is of fairly
large capacity, and is used to regulate
the balance between high and low notes
and general tone. By trial of different
valves, the reproduction can be made to
suit one’s own particular liking. In
the writer’s case the best value proved

to be 24 plates using thin mica, the size
as described in the *‘Record" of Decem-
ber 9. Those who have made a set ot
experimental condensers can pile them
up for trial, add or take away one or
two, find the best effect, then make a
complete condenser with the total num-
ber of plates.
Nothing particularly new is claimed
for this arrangement, but the writer
has endeavoured to show the easiest
way of effecting a considerabie improve-
ment in the first nudio stave of the four-
valve Browning-Drake receiver already
described in these pages. It is assumedthat the last stage will have a Ferratiti
A¥S, or other good transformerand suit-
able power valye, and that an outputfilter or output transformer is provided,
preferably the former.

,

The factory-made doulle-impedanceunits are made up on a figure 8 core,
ene coil on each of the outer legs. ‘The
Winding in the grid circuit requires a
great deal more wire than that in the
plate circuit. Otlfer differences are in-
corporated in a three-stage amplifier
of this type.
The chief advantage of impedance
coupling over transformer coupling isthe much greater antplification of the
lower notes, and less liability to dis-tortion.

QUERIES BY CORRESPONDENCE.
il. Every communication enclosing
queries is to be addressed to ‘Meg:
-ohm,’'’$ Box 1032, Wellington,:and mustbe accompanied by a stamped address:ed envelope for reply by post. .

2. Questions must be written so thata space is left in which the reply may
be added.
3. No charge is made for replies.
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The High Tension Battery
AN ARGUMENT FOR "SUPER". SIZES

A BRITISH wireless journal givesthe result of an interesting testcarried out on B_bafteries of several
inakes, tending to show that, the larger
sizes of B battery pay better than the
small or "standard" size. . 1

"nPHE whole secret of success whendry-cell batteries are used lies
simply and solely in thé installationof units capable:of ‘staiuding ‘up for areasonable period ‘to the load’ imposed
upon them. ‘This, unfortunately, is
a point that isnot realised‘by largenumbers of wireless enthusiasts:
‘Dry high-tension batteries. fall as
regards capacity, into three ©main’
groups. . There is, first of all, what.
may be called the "standard |

capacity" battery built up of cellsmeasuring on the average jin. in dia-
meter by 2tin.-in height. " Next comes
the large capacity battery whose cells
average ljin. in diameterby ‘2}ih. in
height. Lastly there is the ‘‘super"
capacity type whose cells have a dia-
meter
of-ltin. and a-height of about

gill. ‘
.

Probably at least 75 per .cent.. of
the batteries sold, no matter what the.
receiving set with which, they are. to
be used, are of the standard capacity
type. In other words, the purchaser
is apt to think only of the volts andnot to bother about the milliamperes.
When a given number of new dry
cells, whether large or smali, are wired
in series, the potential on open cir-
cuit will always be in the neighbour-
hood of 1.5 voit per cell.

RAPID VOLTAGE DROP.

"Bur whilst cells of large size candeliver a fair amount of currentfor a considerable time without much
falling off in potential, those of small
_size show a rapid drop when under
any but the lightest of loads. ‘In the
dry cell the fall in potential is of two
kinds. There is, first of all, what
may be called the temporary fall, which
takes place while the battery is under
load, and is due mainly to the effects
of polarisation. A film of hydrogen
gas collects round the carbon positive
element and this causes a rising re-
sistance to he present within the cell,
since the deploriser cannot get rid
of it sufficiently quickly. |

"When the cell is rested by being»
placed for a time on open circuit the
accumulation of hydrogen is removed
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and the potential tises. It does not,
however, quite reach its initial figure,’
and we thus have a second or per
manent falling off in the voltage. Fromthe wireless man’s point of ‘view both
kinds of voltage drop are enormously
‘important. We shall go niore fully,into. the reasons in a moment. _
"There can be no doubt that for
the .single-valve set. or for the ‘two-
valve or even three-valve set employed.
only for telephone reception the use
of. the standard capacity battery -is
‘quite sound practice. Such’ batteriesWill stand up to an intermittent loadof from 8:to 5 milliamperes for:a very: *
long time, But matters: are rather:
different. when the receiving set ig
‘required to work a loudspeaker,
‘HEAVIER LOADS.

"TF anything like quality is desired
i a small power valye must be used
in the last holder, and for really beau-tiful reproduction a super-power valve
is indicated. » Both power valves and
super-power valves impose heavy loads
upon the battery, and the current re-
quired :is likely tc be from 8 to 20
milliamperes, according to the size of
the: receiving set. It is probably fairto take the current passed by the
-‘ayerage loudspeaker set when the high-
tension battery is in good condition
at about 10 milliamperes. | How willthe standard capacity battery dealwith this. lord? . The question is an
important cue, and the best way of
finding the answer seemed to be to
undertake a series of tests under la-
boratory conditions. A load of 10
milliamperes when a battery is up to
its full nominal E.M.F, is imposed
when it is discharged through a re-
sistance of 150 ohms per cell.
A STANDARD RESISTANCE.

"THIS, then, was made the standard
; resistance for the tests. Since
batteries differ considerably in the
number of their cells and in the tap-
pings provided, the total terminal volt-
age was not by any means the samein all of those tested. Some, for
example, were 386-volt units, whilst
others had a nominal If.M.F. of 60
volts (really 63 volts), others of 66
volts, and others, again, of 100 volts."In every case, however, a resistance
of 150 ohms per cell was used for
the battery tested, so that all were
subjected to exactly the same drain,‘'o make comparisons easier, all re-
sults have been reduced to a percent-
age basis, an E.M.F. of 1.5 volt per
cell being regarded as a hundred per
cent. A battery was taken as donefor when the H.M.F. had fallen to
seventy per cent., or a little over 1
volt per cell.

THE TEST PERIODS.
"TT was decided to run the batterics
for three hours a day from Mon-

day to Saturday inclusive tn each week,
giving them twenty-one hours’ restin each twenty-four, and a rest of
forty-five hours over the week-qnd.
The total service hours were thus
eighteen per week, which is very much
what is asked of the average high-
tension -battery. Only batteries of
well-known type were selected for testand two of each make were uséd
"Tn eyery case the batteries were
ordered specially so that there should
be no possibility of their having de-teriorated by having been in stock for
a considerable time The first pro-
cess was to take the initial open-cir-
cuit voltage, and this disclosed some
interesting variations. .

BIG DIFFERENCES.

RATTERIES of the same makegave, as a rule similar readings,
but there were big differences between
(Continued on Page 13.)ICRANIC PHONOVOX

THE ELECTRIC PICK-UP
(MADEINENGLAND:)

Is the tallr of Radio and Gramophone
cifcles. You hare never heard such
wonderful tone quality,guch fluwvless re
production,excepting with theexpensive
clcctric granophone:

Now, anyonc owning 0 gramophone, 4
good radio set, and 2 good loudspeaker;, 403,pm
Ban casily duplicate the same reproduc:
tionat slightcost,

PRICE,completewith plug adapter, and volume
control DX~ W 84/10/:
OBTAINABLEFROMRADIOANDGRAMOPIIONEDEAIERS.

INTERNATVIONAL RADIO C0. HID.
AGENTS,

COURTENAY PLACE WELLINGTON:

VALLE Y
SB" Battery
Eliminator
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MODEL 40
Raytheon Falvc Equippca:
Ensures PerFect Reception.SuitsallEZZZSete#p to bevenwalves 01 less, designcdto furnish al1 necessury B%ffalso C,Teltage required forpower valre:
Sole Wholegale N, Diatributorg:
TEAGLE; SMITH& SONS, LTD,
1,0.BO} 405 WV ELTINGTON

Where Quality Goods
are Sold

'Are you interested in B. ELIMINATORS?
Eliminators which will give STEADY VOLTAGE
freefromNOISE.
Wecan supplyRaytheonValveorelectrolytictypes,
both instandardandsuperpowersizes.
Kindly advise u8 of yourmake of receiver, number
andtypeofvalves, andwewillgiveyouOUR ADVICE
FREE.

ThasBallinger8 Co Ltd
58-62VICIORIASTREET; WELLINGTON;


