- NE Ofxthe greatest radio in-
] ventions’ is -certainly “the
A8 penthode valve,. the appear-
. ance of which revolutionises
" receiver. construetion,
- gets 2 mew. standard - for
X quality of rad,w reproduc-

- tion,
Being a speeial type, mtended pm-
mrily. for use as a power valve in

Presents many advantages over normal
Svalves. It wags first deszgned and de-.
: kvgloped during 1926-1927 in the huge
- fTesearch Iaboratories of Phihps Radlo,
. fwhere  further outstanding —improve-
3 ments to it have since been evolved,

'I‘he Name. : :
'MTHE ‘word pepthode is derived from
% the Greek word penta, five, hodos’
,. &0 its significance—five-way
-The word “Way” should -be

) :mu synonymous with “circuit” ~ In
,?.fact with a penthode valve theére are

- Hfive actual cireuits associated with the

¥valve,  Not infrequently the word 1s
gpelt “pentode *

b In & normal fhermionic valve, there
" |&re three fundamental circmits with
) r:tli:u:ee ‘different elements; the filament,
- the grid, and the. plate - 'When the
',_ﬁiament is* heated electrmally by

and .

radio sety and.amplifiers, the penthode
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means of an “A” battery of heatmgi

transformer) electrons are einitted,
which being negative, are attracted by

‘the pogitively charged. plate or anode,

and moved to‘wai*d_ it, forming in this
way the plate current. As the grid is
placed between filament and plate; the

stream of electrons must pass through

its meshe§, making it possible to con-
trol the electronie current by applymg
electllc charges to the grid. .

In common with the normal valve,

the penthode has the usual filament,
‘which® is surrounded by the control

grid on which is impressed the input
signal voltage variations. Surround-

--ing this mormal control grid is ano-
~ ther called the screen grid.

it the valve then contained only one
more electrode (an anocde or plate) it

~would e similar to the normal 4 elec-

trode valve commonly known as the
“screen grid valve.”

The . penthode does contain this
anode or plate, but in addition it com-
taing yet another element—a third
grid, which is situated between the
screen grid and the anode.

Before discussing in detail the ad
vantages of the penthode, it is neces-
sary to have an understanding of basic
operating principles.

A ¢lear conception should be had «
the real difference between the func-
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valve by obtaining an

A type for every set—Please

) Have you realn.,ed that the valves of your Electric Set require ‘protection
}from the voltage fluctuations of  the electrie supply ?
“You can prolong the life of your valves at the cost of less than one

“ AMPERHTE "

- -Automatic Voltage Regulator.
give
receiver. ,
Dealers and Sérvice Men will be mterested to know that the
- SUPREME SET - and VALVE TESTERS
. Also
- SPRAGUE Smfd. ELECTROLYTIC CONDENSERS
- Are obtainable at.

THOS BALLINGER & Co.

, LIMITED

'88-62_ VICTORIA ST., WELLINGTON,
“Where the Quality Goods are Sold:"

the. make and model of your
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shoot through  the meshes

AMIWT

tions. of the nozmal Iv,t stage A F. am-
plifier, and those of tlie power valv

The Fu'st Stage AF Amphﬁer. : i

ELH ﬁrsb is purely a voltaae ampli-
fier, which raises the applied grid
voltage, such as a step-up transformer:
does. However, a transformer, having
a sufficiently high ratio to functlon
without a valve wowld by no means
give uniform or pleasing amphﬁeatmn
The normal-first stage a.f. amplifier is
thén necessitated purely by the faet

that the Lf: voltage supplied by the -

detector valve is ingufiicient to operate
the power valve. .

The Power Valve.

HE whole purpose of this valve 1s» '

to translate the applied grid volt-
ages into adequate anode current vari-
ations, so that the requisite amount of
energy may be applied to opelate the
loudspeaker. -

As modern usage decrees ‘a rela-
tively high volume of sound from the
loudspeaker, it follows that the input
to the power valve must be sutﬁ01ent
to produce this,

« Fidelity . of Reproducmou.

HIS is an extremely 1mportant
point, and put broadly means that

all note fregueneies occurring in

speech’ and music (say, from 50 to

10,000 -eyclegs per second) should be
amplified equally, that there should be
no distortion of the waveform, and that
relative amplitudes are preserved at
all signal levels,

It will ‘be shown later how the pen-
thode obtains its- outstandmg fidelity ¢
characteristies.

The Opemhng Pmnclple of the
Penthode.

N the ease of the normal three elec-
trode valve, the electrons, lberated
from the heated filament, ave attracted
at great velocity toward the anode,
eventually sf:rﬂm‘wr it. Assuming no
grid current to flow, the thermionie

- current equals the anode current.,

Now, suppose the anode is of mesh
construction; consequently its attrac-
tive effect is mnot Ilarge enough to
gather all the available electrons on
its surface, and a number . of 'them

space beyond. .

If now there is in this partlcular
space a positively charged plate con-
nected to the same anode voltage, this
anode will then collect the electrons

which have passed through the meshes.

As the meshed element (actnally the
sereen grid) is closer to the filament

than the real anode, its effect upon

. gistance 5/-.

‘only Pilot UX Sockets, 1/- each.

) (*onnectors. 9d. each.

45-volt B RBatteries,
“buy, 7/6 each,
Batteries, 12/6 each,

into the

DAWSON .

.the thermmmc cur rent ig much great,
~ than that of the anode, and by spec@

constriction of the screening grid t
infinence of the anode on the thermi-
onie current ean be Leduced o a
negligible value.

-As the amplification f.lctor value is
a meéasure of the relative (plate cur-
vent controlling) effects of the contrel
grid and anode, it follows that if the
effect of plate voltage on plate cur-

rent is negligible the valve must have .

a very high amphﬁcatmn factor.:;

Now Read Bob Horrobm s
Barga.ms oL

2 only Pilot Tuned .Radio Frequency
Kits, 17/6 each. 1 set Binocular Coils,
9/- set, 27 Bngraved Terminals at 44, each,
%/Carter' 2000 ohms Variable Resistance,

Variable Resistance, 5/-..
tentiometers and Rheostats, 1/8 each. 8
3 only
Buffalo Phone Plugs, 94, each.. 100 As-
gorted Crystals, Hertzite and Galina, 3d.

each, . 2 Pilot Midget Condensers, 2/9
each,. 1 Pilot 2 mfd. Condensers, 3/9
each. Assorted Pilot Gridleaks, 10d.

each, 4 Coils, each 25ft. Celatsite Wue,
1/8 each. 2 Snap "Toerminal strips, mark-
ed, 9d. each. 17 Ligsen Gridleaks, 10d.
each, 7 only Muter 8.P.D.T, Switches,
mounted ebonite, 10d: each, 3 Balane-
ing Condensers, 1/- each.” Rhonite Cord
- BEborite Former,
3in. dia, Bin. length, 1/8 each.
Variable Condensers, .0005, 4/6 e%%li.

other = sizes, .3/6 each. .

Variable Condensers, 2/6 each
Plain Dials, Black,” 8in. dia., 3d.
each., 8 Variable Gridleaks, 1/3 each.

Red Diamond Detectors, 2/6. each Royal
tested " before you
Bond 45-volt Upright
Royal 4i-volt
Batteries, tapped. tested before you’ buv
8d. each. 43-volt Flat Torch Batteries;
8d. each. 12 Plate Dual Ganged Varia-.
ble G’ondensers 3/6 . each, Bakelite

Valve Sockets, 8d each. 5 Wire, braid-

ed, assorted colour Battery Cable, 9d. yd.
2 onlv 3 Gang 18 Plate’ Condensers, §/6
each. 2 only Short-wave Qoil Kits, 7/6
each, 1 only 5-Valve Regent Set, Philins
Valves, 2 B and 1 (3 Battery, new. £7.
1 only B-Valve Regent Set, bare, £4/10/-.
De. Tuxe Battery Cables, § wire with
Iarge cling, 2/9 each,  Carter and Pilot

6 ohm Rheostats at 1/3 each.

Pilot

Valve.

e

1 Carter 10000 ohms Variable Re- )/
1 Centralab . 2000 .ohms
15 onlv Po-

Cushions. prote('t your valves from vi- - -

bratmn, 8d. pair. 1 Short-wave Adapts

35/-. " 60-Volt Vee Cee Mrinle Cnpa-
eﬂ'v B Batteries, 20/« each. 'Rlue Spot
66 R unit with Dup, Chassis;- 52/6 each.
Postage free on orders of 15/-.
prices are mﬂv from

BOB HORROBIN

 Flashlight Coiner, 2 Courtenay Place,
WELLINGTON. .
Guick Repairs. Phone 22-357,

Such low .



