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"more volume than previously, for the
" simple reagon thai the volume can bhe
split up between twe valves instead of
one, : '

2. The amount of bias that can De
applied between G.B. and earth is
double, or more, than for the single
valve. The reasen is not apparent with-
-out the uge of valve charts, but it is
such that, not only can a greater bias
be applied, but also, by applying great-
er bias, greater signal variation can be
applied to each valve, so that really we
put on far more than double the volt-
age (a.c.) to the grid than we could
have to one valve.

3. Less plate current. Because &
higher grid bias can be used, the plate
enrrent is antomatically diminished.
Thig makes push-pull amplification ad-
mirably suited to receivers, which de-

choke instead of a

Using a tap
- transformer &ed a push-pull amplifier.

pend entirely on batteries for their sup-
ply of current.

4, Because of the compensating ac
tion of the two valves, certain forms of
distortion will balance out and leave
true reproduction of the input voltages.

5. When the amplifier is operated
with a.c. on the filament, hum will be,

go a large extent, balanced out.
6. The vaives must be carefully
matched.

7. A push-pull amplifier requires
twice the input grid voltage required
by a single valve of the same type, if
the push-pull arrangement is to show
an advantage over a single valve in
volume of outpuf.

8, Ordinary traasformers may be
used instead of the split primary and
split secondary type Dby connecting
them as shown in the diagram. Re-
sistances across the gsecondary of the
input transformer should be . about
500,000 ohms. The output transformers
are two ovdinary audio {ransformers of
the same ratio, :

9. Remedies for incorrect design way
take the form of a ,0001 to .00025 mfd.
condenser between the grid of the push-
pull valve and the centre tap or a 0 to
100,000 ohms resistance acrosg the
same position. A tone control, conslst-
inm‘; a .03 condenser, and a 200,000
o‘h 2 resistance can be employed in
geries between the grids of the valve.

10. A tapped output impedance can
take the place of the output trans-
former. In this case, however, match-
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an output filter in the place of a

ransformer.

ing is mot possible, and consequently
the system should not be employed un-
less the plate resistance of the valves
being used is within the limits of 80 to
125 per cent. of the speaker output im-
pedance in olms. With low impedance
valves and a high impedance speaker
there will be opposite relation and an
impedance matching ountput trans-
former should be used.

Accompanying this article are several
diagrams of push-pull amplifiers.

HE A.C. set follows the general
lines laid down in the earlier
articleg in this series, only, instead of
employing valves with a dirvectly heated
filament,  slightly different arrange-
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A P-P Coupling, using aun ordinary inter-
valve transformer and I, chokes,

ment is employed; whereby the elec-
tron emitting body is indirectly heated
because of its proximity to a wire
which iy hieated by a.c. voltage. Very
few valves indeed can have their

L0001 " Mica Goudeusei- and Clips,

-2/- each.
L0002 Mica Condenser and OClips,
2/~ each,
Smfd., Mansbridge Condenser, 2/8
2 and 10 meg. Leeks, 1/6 each.
Radio ey, Choke, 5/6. .
00015 Differential Condenser, €/6

o

DUBILIER CONDENSERS for “KESTREL 3”

GIVE BETTER RESULTS!

. A E STRANGE

‘404 WORCESTER STREET, CHRISTCHURCH.

30 ohm Rheo,, a/-. ‘

Bhonite Tube, 4in. x 2in, 1/~

0003 Var, Coudenser, 9/6.

0003 Var. Condenser, with 200-1
Vernier, 15/-,

400 ohm. Potentiometer, &/«

All Other Parts Stocked,

heaters come in direct coutact with the
mains and, in ovder to reduce the mains
voltage to a suitable value, 2 step
down transformer must be employed.

With the plate circuit, however, we
cannot employ pulsating current (aiter-
nating current is pulsating), and we
must take steps to rectify and smooth
the A.C. current from the mains.

For s moment we shall look at a
typical power pack and see what hap-
peng. Between all A.C. radio apparatus
and the mains themselves there must
be employed a transformer. It is
against the regulations to use anything
else. This transformer will alter the
A.C. mains voltage to whatever we re-
quire. If we are designing an ordin-
ary set we shall want something like
180 to 250 volts smoothed, for the plate
supply, therefore the secondary of the
power transformer muxt be able to sup-
ply this. Grid bias must be added
to the plate voltage and allowed for in
winding or designing the transformer
high voltage secondary coil. TFurther
more, certain losses will be occasioned
by the chokes and the vectifier, al-
though in modern rectifying valves the
loss in voltage is very small

The secondary is then wound to sup-.
ply, say, 60 to 100 volts extra, as the
case may be, The voltage developed
across this secondayy will be in pro-
portion to the numher of turns wound
on and the amount of current avail
able will depend upon several factors.
not the least of which is the diameter
of the wire used in the secondary wind-
ing. 'This voltage is a.c., and as suck
is useless for plate supply. It must
then be changed to direct current, This
is brought about by rectification, a sys-

-in one dirvection only.

. ghown. The

tem by which the reverse pulsations
are cut out, leaving the current to flow
The current
is still rvising and falling in voltage,
but is not reversing, as ordinary pul-
sating current does, Im order to recti-
{y the current & special valve 1s gener-
ally employed in what is known a8
a tull-wave cireuit.

The conpections for this are as
ends of the high-voltage
secondary go to the plate of the. fuil-
wave rectifier and the ceutre tap of
the filament winding of the rectifier
supplies the high-tension positive. 'J.‘lge
centre tap of the secondary winding is
the megative. Now between this -
and — we have a d.c voltage of a
slightly lower voltage than, that de-
veloped by the secondary. If we were to
use this in the set hum would be pre-
gent to 2 marked degree. We must have
some means of smioothing or lroning
out these pulsations. This is done by
a combination of chokes and condensers.
‘A choke we have described, and usnally
two of these are employed with con-
densers on either side of them, the
other gide of the condeunsers connecting
with earth and high-voltage secondary
centre tap. At the end of this filler we
have smooth current of a voltage equal
to that delivered by the secondary, less
that dropped in the rectifier and the
chokes.

This high voltage may be applicable
to one valve, but we require a varia-
tion in the voltages supplied through-
out the set, so resistances must be
used. You will remember that when
eurrent passes through a resistance,
the voltage is dropped according to
the value of the resistance, and by
using suitable resistances in the cir-
cuit we ean drop the voltage to what-
over i requived. Thus we can twrn

A P-P Coupling, employing ordinary
transformers.

ALL SIZES TO SUIT ANY SET,

108-volt, as Illustrated, 20/~
yolt Light Duty Upright, 11/«
American Type, Heavy Duty, 30/-.

with all tappings, 2/6.

43-volt
1%-volt Cells, 2/6 each.

Lee

¥

63 WILLIS STREET

'

MAIL ORDERS of these Batteries.
60-volt Heavy Duty Upright, 20/-.
60-volt Special Ilat,

Type, 18/6. 18-volt C Battery, with all tappings, 4/6. 9-volt ¢ Battery,
C Battery, with all tappings, 2/6. No, 6,

i3 TRY AN ENGLISH BATTERY,
WH GUARANTEE THEIR RELIABILITY,

F. J. W. FEAR & Co.

Telograph: “Fear.”

Special Offer -

~ for 10 Days
Siemen’s Full O’Power

Baiteries.

(New Stock ex. the
8.8, Corinthic)
THE BERT BRITISH -
BATTERIES.,
Our Offer is to pay Freight on all
60-
50-volt
American

10/6.
45-volt Upright Standard.

WELLINGTON.




