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. Push-Pull Amplification

|A.C. VALVE OPERA-
T TmoN

. The Selective Crystal Set

THE SYSTEM EXPLAINED A RESUME OF THE o L T L
S BT  POSITION 'CONSTRUCTING AS A WAVE-TRAP

Tle principle that allows of alter-
nating ecurrent being unsed for filanent
heating 'is that of “‘thermal inertia.”

" The adyent of super-power valves
and high-grade audio transformers las
for'a time ratlier caused the push-puil

grid is positive; but the grid end of
coil H and its valve grid are at the
sanie fnstant wegative, So- while the
grid of valve F 1s positive, this valve

MAKING THE COVIR.

Tor the assistance of constructors

The R.R. séfiective crystal set de-
seribed last week answers quite well

amplifier to be meglected, Dut in the
- continual searcli’ after yolume combiu-
“ed with guality, this system is quite
likely {o once ntore spring into fay-
onr. . . )

The feature of this amplifier is that,
following- an -ordinary transformer-
.coupled stage, two  frausformers with
centre-tapped - secondary windings are
suitably coupled to two similar power-
valves, so that the wlhole forms otie
stage of amplification, giving full-wave
rectification of - signals, instead of the
asual halfiwave vectification in ordin-
ary  stages.. This is a non-teclniical
idea of the gemeral principle.

Now an attesupt will be made fo set
forth the action of the prsh-pull ampli-
fier in as siniple a manner as possible.
it may be stated lere that the object
of the amplifier is, not so much ampli-
fication. as the elimination of distor-
tion, Dbut as this elimination allows
fireater volume to be taken advantage
of, the greater amplification is thus
obtained, even if in an indirect way.

Referring to. the diagram, the input
transformer, ‘I'l, is seen on the left,
Doth transformers aré similar to the

nsual audio transformer, svith the ex- |
ception that the secondary winding of.:,

one aud the primary of the other
provided witly a ceutre tap,
less to say, quality in these transforn-

ers is a highly essential feature, otheg-

wise quality might be lost rather rhay
gained. The fransformers are, rétail-
ed in pairs, one alone heing of no use.
The output of the previous valve s
fed iuto the primary of Tl. Rach
end of the secondary winding is con-
nected to the grid of its respective

amplifier valve, and the "centretap to!

bat-
lead
fwo
een-

both valve filaments, a grid-bias
tery, 1D, being inserted in. this
as shown. The output of these
valves is then passed ¢hrough the
tre-tapped primary of T2, The sec-
ondary of this transformer is then con-
neeted to the londspeaker, acting in
the samte way as an crdinary -output
transformer, so that no direct current
passes through the speaker windings.
It is in the oulput circuit that the
so-called  “push-pull”  aection takes
place,  The special inpat transformer
is reguired merely for the purpose of
dividing the input between the f{wo
valves. )
Suppose the current flowing from the
«apping-point B to the point A is slight-
v decreased, ihis canses g slight de-
crease in the magnetic field produced
by the plate-current flowing into the
valve ¥, s0 {hat less opposition will he
offered to the flux produced by the
surrent flowing from B to C. In other
words, a slight decrease of current from
B 1o A will give a-slight increase from
B to C, so that a decrease on one side
of the primary adds {o ihe effect of the
~enrrent on the ofher side.
Put in anotler way, when the ter-
. minal of coil G is positive, its valve

Need- 1.
b
i

is delivering heavy current fhrougl coil
A, and while the grid of valye I is
negative, it cannot deliver any current
through its plate coil C. The enrrent
in-A then induces a proportional cur-
rent in the secondary winding,
When, there is no voltage induced in
coils G and H, the plate curreuls neu-

tralise each other, and fio output current
i3 induced in the secondarv of 1T2. With
the opposite direction of the retvrn half
of the . oscillation, the reverse action
takes place, the grid and coil of valve
F now bhecome mnegative, and the grid
and coil of valve I positive, inducing
by means of ecoil C a current in the
secondary of T

GRID SWING DOUBLED.

_In the case of conuecting two valves
in parallel, and a,c. resistantce is halved,
but the amplification factor remains the
saine, and although extra amplification
may appear to be gained, it can ouly

T

be very shght,
o inereased.

The eftect of push-pull is to doulle

the grid swing whichh would he obtain-
ulde with the use of one valve alone
inn the ordinary maunuer,
+ Take separately, the oscillations in the
coils A and C would produce character-
| istic curves showing distortion, hut
i when the two oscillations are added to-
gether as they are in the secondary
of the output transformer, the resulting
curve is symmetrical and {ree from dis-
tortion, tlie elements contributing to dis-
tortion acting in onposite . divections,
cancelling one anothier.

Althcugh otdinary small power valves
may be used in the push-pull amplifier,
it is now being constiucted with two
rower valves of the 171 type, aud with
180 volts on the plates, these will de-
liver to the speaker as much eneryv
as one 210 type valve with 350 volts
on the plate.  Whether 120 type dresell
or other fnbes are used, the amplifier
will always give good and proportional
1esults.

as the grid swing is not

Tor efiiciency, of course, all paris
should be as low-loss as possible, and
the wiring be well spaced. It is diffi-
cnlt to conceive how any cramped, high-
capacity short-wave receiver can com-
pete with one neatly laid out, all parts
given the proper spacing, and the am-
plifier portion kept to itself. Soldercd
joints well made will Delp efficiency a
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Vesta Batteries.

Vesta “A” and rics A
very much the same way a “Cord” ty

When buying a “Set”

) S

Radic owner wants to cut it to the bone. i ¥
ingist upon having the opportunity to exervise your own preference by choosing

BATTERIES

“B" Batterics are selccted to replace original equipment in
Vesta “Costs less per month of service.,”

' H you are entitled to aslk for the hest equipment—

Theyefore have your dealer supply both “A’ and *B* Vesta Bntier_los.

Sole New Zealand Distributors:

E. SIME & CO. LTD.

148 WAKEFIELD STREET,

Iot.
A
EXPENSE

That is why you should

re is bought to veplace a *“fabric.” ‘[he

WELLINGTON.

"\“llllllllil‘lll"lllul]lllﬂ)l!ul!lllllllljlil!ltllll‘llIHllllllillIll!lllilllt"lullllnl!IIl!llllllIl!lillIIIIlI[IlIlIlﬂIIllIIIII'lll!ll!llll!!lll!l?',”
L

KOLSTER RADIO

et us demonstrate, without o

INTERNATIONAL

FORD BUILDINGS

B} SRt

Hearing a Kolster 6 Valve Set will. make you dissatisfied with
anything less.

Foederal-Brandes,
PRICE (Set only):

AUSTRALASIAN ' AGENTS.

SERALENTII AN LEeRENINEEI

1111

bligation, this latest product of

RADIO 0. LID.

+ WELLINGTON,

npmnnms i

The dégree of temperature variation
depends upon the heat-storing capacity

- of the filament in relation to its heaf-

dissipating ability, so that in operating
ordittary valve filaments with unrecti-
fied and unsmoothed a.c. ihe most ef-
ficient will be those filaments that have
sufficient “thermal inertia” or bLulk,
which is almost its equivalent, to re-
tain full emission heat Detween one
cyele and- the next, It has been
shown that the amount of temperatare
hum is -greatest from thin, low heat
capacity flaments such ¢s the 199
type, and smallest in the heaviest fila-
ments such as those in the 112 type
of tube.  Yor this reason ihe heating

jof the filament of the last power valve

with raw a.c. is a simple proposition,
the chief precaution leing to twist the
leads together to prevent the hum
reachiig other parts of the cireuit Dy

radiation or induction.
It has also heen shown that the
amount of temperature variation de-

pends not alone upon the ratio of snre
face or radiating arca to the mass of
the filament, but also upon the actnal
operating temperature of the filament
itself, As radiation lIosses are the
chief factor in lowering temperature
during the periods of small or no cur-
rent, it is seen that very low tempera-
tares, that is dull emission  valves,
greatly facilitate temperature stability,
It has also leen found that a V-shaped
filament conduces to hum more than
a straight one.

CONCERNING THE FILAMENTS.

Coming now to actual a.c. operation
of a whole set, there are fwo  out-
standing tyvpes, first those in which the
a.¢. 15 rectified and. smoothe:d and then
used to heat filaments of orvdinary
valves, and second those using special
valves ecither of rugged filament or
heater element type, either of which
operates with raw alternating current.
In either type, however, the voltage
is usually ~reduced by a step-down
transformer, and this enables the fila-
ments to he wired in parallel in the
ordinary way, When ordinary valves
are wused, some systems mecessitate
the filamients - heing wired in serjes,
which is usnally a more economical
scheme, as the amperage required by
the filaments is thereby much redneed,
although the voltage required increases
for each valve unsed according to the
filament requirement, which miust be
the same for each. .

As ordinary power-valve filaments
may be run quite well on raw a.c.,
one of these may be used in the last
stage instead of ‘a special a.c. valve.
. A number of firms make filanent heat-
ing transformets, including Amestran,
DOI]CI&!'I. Modern, National, Silver-Mag-
ﬂmi], Thordasson, and General Radio.
Fhe voltage taps on all these except
the last are 1.5, 2.5, and 5.0 volts, The
General Radio transformer taps are 2,
3.5, 5.0, and 7.5 volts. In some cases
the voltages of iwo taps are connected
In _series, o that they add together to
auit certain valves. :

The filament type of a.c. valve costs
lTess, and has a longer life than, the
heater type, but the latter has a lower
inter-electrode capacity, which fs desir-
able in a nentralised eirenit, Grid bias
s essential on the R.T. valves, when
the filament type is used, and should
be a little more negative than on the
AL side, but if a slightlv Jower plate
voltage is emploved on the R.F,, then
ihe same bias can be used as on the
AL Anv type of andio amplification
can e employed with excelient resulis,

THE DETECTOR.

Liither leater or filament type may
he used as a detector, but the UY227
type of heater has several advantages
over the filament tvpe, from which there
is a slight but not objectionable hum.
Ille heater tube may he used with
('.lhex: grid-leak condenser arrangement
or with C bias, and althongh the fila-
uient type witl function quite well with
the same arrangement, is befter suited
for plate rectification. Plate rectifica-
tion, liowever, is mot as sensitive as
arid-lesk condenser, and Ieads to other
complications. The Killogg a.c. tube
an excellent detector for eirenits anch
25 the Browning-Drake. A bias up to
10 volts must Le available for a lheater
type detector.

LEADING MALES OF VALVES,

The following are the leading makces
of a.c. valves st the present time —

IUEATER TYPH,

Tilament Amplifi-

Volts, -Amps. cation.
BT e 2.5 1,78 7.8
VY227 i 2.3 1.64 8,7
MeCullough .. 8.0 1.0 8.8
Sovereign ... 40 1.5 B.b
Marathon .. 8.5 1.0 7.3
Arcturus ..., 18.0 0.5 10.5
Maguatron ... 2.5 1.50 9.8

FILAMENT TYPH. )

CXmn L, LB 1.08 8.8
UX226 ,.veve. LB 1.08 8.7
Armor saees L0 2.4 7.8
Van Horne ,., 1.0 2.0 9.0
Ce CO wrieae 1B 1.05 9.9
Magtatron .. 1.5 - 1,08 8.8

M efnta weltnive nis Al 41ia abimers o)

as a wave-trap for valve sets, rendering
them just as selective as the crystal set
itself at the most selective selting,
which nsed as a trap on ihe four-vaive
Browning-Drake at two miles from
2YA, cuts out that sialion with a move-
ment of the dial of two degrees either
way.

Many construclors neatr'a main station
will prefer to construct the set com-
plete with crystal as shown, This can
then bLe used as a wave-trap, and in
case of trouble with the set or during
alterations is always available as a
stand-hy teceiver. Ifor use as a wave-
trap the 'phones are not required, the
aerial is connected to its nsual termingl
at ilie right, and the earth terminal is
connected to the aerinl terminal of the
valve recciver. ‘The crvstal need not
be plngged in, and earth is plugged into
socket 6, and aerial usually into socket
5. ‘fhen tune in the unwanted station
on ihe valve set, and with the trap
condetiser tune the unwanted station lo
minimum strength possible. The trap
is then left permanenily set if only
oste interfering statiem lias to be dealt
with. Any wanted station can then
be tuned in on the valve set without
interference, except upon wave-lengths
very close 1o that of the unwanted sta-
tion.

CONSTRUCTING AS A WAVE-TRAP
ONLY,

Constrnction as a wave-trap only dis-
penses with the teleplione atidl grysf:al
conttections, and for most situations a
permancnt aerial tap at the 10th turn
of the coil will De all that is required.
It would be a good plan when install-
ing the trap to fest the aerial cou-
nection to the 18th turn also, as al-
thongh tather less selective at this set-
ting, it might be more suitable for
eartain conditinna, Onece this has been
decided, the comnection can be pet-
manently soldeted to either position.
The 106 turn will be the best where
the distance from a main station is mot
great. ‘Tested on a very unsclective
cne-valver that brounght in 2YA all over
the dial at two miles, this trap gave 1i
selectivity that cut 2YA out at four
deprees cither way. .

Constructors will please themselves in
the method of fitting up the wave-trap,
hut a neat accessory will be the result
if it is housed in the cover as shown,
with panet mimus sockets and *phone
clips. ~ The aerial terminal wonld then
he permanently connected belind thei
panel to the coil tap and the “eartlt
terminal to the bottom of coil. ‘This
terminal then connects to the aerial ter-
minal of valve set.

making the cover, the . description of
a simple method is given here, with
sizes that will serve as a good guide,

though care must he taken to allow .
 {or any deviation from size in panel or

base-board. The cover sizes will fit a
6in. by 7in. panel, and 6in. by. 8fin,
haseboard. ‘I'he top and sides are made
preferably of (regon 8-ply, and the hack.

Cover for
Selaglive Lrystal Set

QZ &8 turns

Wave- Trap
Lircui?

72 A Termins!

of Vatve St
of jin, rimu., “'he joining of two edges
of 8-ply at the top corners is effected
by screwing each piece to a strip of
wood jin, square, placed inside the cor-
ners and short enongh to allow for the
thickntess of the panel. Two strips §in,
by 4in. shortened to allow the width
of the front Dhatten of baseboard, are
screwed to the inside of each side as
show, and into these the receiver
slides. A coat of shellac gives a suif-
able finish. If a strnt is placed at the
side of thie panel it is to be set in
sufficiently far to clear the rnnmng
strips inside the cover.

Phis is quite a unseful wave-trap for

New Zealand conditions, and will be

found a tremendous improvement on an.

unselective receiver.
Three dozen 3in. INo. 4 brass screws
will be required.

90 volts for botlt types aud the grid
bias minus 4.5.

In adapting a.c. operation to the
Browning-Drake a different method of
neulralisation has to be adopted by
which the plate voltage is fed to the
R.I%, valve through a cored choke coil
instead of through the primary of the
R.I, transformer. Tor the audio stages
is recommended an impedance incor-
porating an R, choke, second stage
resistance coupling, and last stage a
special arrangement of resistance and
impedance to eliminate any tendency fo
“motot-hoat’”’ when used with a B power

tnit,

The TY227 and CY37 are listed at
six dollars in America, and the CX326
at nine dollars.

The ahove hrief particalars have Dheett

compiled by ‘“Megohm® with the idea.

of giving readers an outline of the
system employed and the valves psed
for a.c. operation. 7Ahe first complete
a.c. operated veceivet in New Zealand
arrived in Wellington a few weeks ago.
Tt is probable that in 2 short time some

of the makes of valves mentioned above:

will be on the market here.

It js not advisable to attempt fo in-
crease output of certain factory-made
reflex sets by substituting a  powet-
valve for the last audio. Such a change,
with the appropriate grid bias and
plate potential may vender the radio-
frequency amplifier. guite uttistable,

'ELECTRIC

SOLDERING I

(Post Free)
Radio Pattern  No. 10026 14/6 15/2
Light Duty No. 10020  17/6  18/2
Medium Duty No. 10022 21/- 22/
Heavy Duty No. 10027 25/~ 26/«

Obtainable all stores, or write:

McLEAN & ARCHIBALD

29 WILLIS STREET,

New Zealand Agents.
Box 940.

A

WELLINGTON.

"SILVERTOWN.

Intervalve transformers,—
22/6 each

Straight line Condensers—
0005, 13/~ each
00025, 11/6 each
Condenser, Nbonite
9/6 each

Variable
ends—

'RADIO ACCESSORIES
BUY BRITISH GOODS

165 MANCHESTER STREET, CHRISTCHURCH.
SILVERTOWN CO.,

g

Tbonite Panels, 24 x 7 x 3-16,
11/-s 21 x 7 x 816, 9/6;5 3}
19 % 7 x 3-16, 9/, .

Tilament Rheostats, 30 ohm and
6 ohm, 6/ ‘each, o

Antimicrophonic holders—

. 3/« each

Silvervox Speakers, 70/+ each

<3



