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!ocuses tlm 1mage ot the illuminated
-slit upon the "sound-track on the film,
‘which in torn communidates the sound
vibrations to the photo-electrie cell. in
the form of intermilttent light rays of
varying intensity -and. duration. :

The feeble current pass{ng even
‘when ‘the cell receives maximum illu-
mination hag already been mentioned,
and now the process of amplification
begins.’

resistance coupling’ tollowed by one
stage of transformer coupling.’

four spiral gprings in its metal hous-

ing, which rests on rubber, the whole

being compactly stowed away in the

Iower. portion of the machine stand. -

Stepping-up the Amp!xﬁcatmn.
ALL that has so far been described

takes . place in the “machine” it-

self, but further amplification is car-
ried out npon a convenient metal raek

upen which' the subsequent amplifiers

and regulating gear are placed.

The output from the amplifier on the :

‘machine next passes through an “at-
tenuator” or -balancing
(wire-wound), their purpose being to
‘balance the output of the two -ma-
chines that are always installed, so

that there will: be no jump in volume }
when changing over from one machme .

to the other, .

There iz also a “tader »? which is

merely an electrical potentlometer, and

is the main volume control for the.

loundspeakers, Then there is what 1s
known as the “non-synchronous” panel,
providing for switching on to the ampli-
fier either the ordinary gramophone
turntable or the switch on the machine
which changes from synchronous disc
to film record or vice-versa. .

The first amplifier on the rack con-

~ sists of three stages of resistance-coup-

ling with “239” valves, having an im-

pedance of 15,000 to 20,000 ohms and a .

4-volt filament. A 12-volt accumulitor
. Is inclnded in the plant, S0 the three -

) The high impedance of the -
phioto-electric -cell' works -best with 2.~

 This -
compact amplifier styled 49A, is fitted - S22
with non-microphonic sockets, while .
the ‘rubberised base s suspended. on-

‘resistanees .

valves in thig ampliner are wire& in
geries to ntilise the 12-volt supply and
also -obtain grid-blas from if, whilst
the necessary plate céurrent is drawn
from the siceeeding amplifier, which i

-entively a.¢. operated, .
Here follows the “main gain.con-

trol” which is really & volume control

with Mowngtbll '
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with switch studs. . Its use is to “cali-
brate” the theatre, or fix the ayailable
volume so that the “fader” has a range
suited to the requirements of the build-
Ing. Once set correctly, this control
s not altered. .

The next ampnﬁer is known as the
“42A,” and consists of one stage of
push-pull with a palr of 205D valves,

and lt’s a

It means a big saving on your
ampsres,
tions——but that is not all
volume and tone,
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A New Valve
A Better Valve
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Tl\e new UX22| is a valve the need for-which has long been felt.

It will fit in the place of the 201A valve 'wi‘thout' any altera-
Fit one and notice the improvement in
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“A" battery, consuming only .06
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s-watt rating, wlth an impedence ot-

6000- to 7000 ohms - (a valve approxi-
mately similar to- the UX210).-
of these valves are also used as rectd-
fiers, ‘supplying a total of 57 ma. to
the two platey at 400 volts, . The fila-
‘ments. take 1,60 ‘amps. at 4 to..5 volts,
or & medn of 4.4 volts. Special precau-
tions in the form of filters: and resist-
ances are Included to ellminate motor-
boating -and:-hum;, " This and succeeding
stages are all transformeér coupled,. the
transformer- cores being made of “per-
maloid,” a speclally high-grade -alloy
guited to the purpose;, and adding. to
the execellence of reproduction, whilst
a further refinement is provided by al-.

‘lowing only: the alternating'component

of the signal to traverse the primary
windings of transformers, a° coupling
condenser being employed to divert the
direct current through an audio choke
or suitable - reststance. ' This: method
applies to each push-pull stage. ’

The power output of this stage is
24 watts, and for a theatre’contaiu-
ing 700 to 800 seats, is the final ampli-
fier, completing the “28"” system.

Yor larger auditoriums - a. forther
push-pull _amplifier known as. the
“43A" ig required. -This is. also com-.
pletely a.c. operated, and contains .a
pair of 2118 valves ag amplifiers, and
another pair of rectifiers, The plate
current taken by this stage is 125 m.a:
The output now available to operate

iloudspeakers- is 12 watts, and sufficient -

for the average thentre, being krown
as the “28X” system.

For the largest theatres the ZSX sys- }

tem is used, with the addition of ‘an-
other 43A amplifier, which is- wired-in
paraliel with the one already provided,
the output now. being 24 watts; which
operates six loudspeakers-at full® ‘vol-
ume. i
All the appatatus used i8 manu.-'.ne-
tured to suit a standard supply of 110
volts, 8o that where the supply.is 230
or other voltage, a transformer is-em-
gloyed to supply 110 volts to- the amph~

ers,

An impedance-matching panel -takes
the output of the last amplifier in the
system, which passes through an auto-

. transformer with tappings taken to

swibches on the panel.  Each speaker
unit ig also connected o a switch, so

that by selecting the correct tappings

the impedance of each unit—all units
are in parallel—Is matched against the
impedance of the system.

This feature of matching impedances
throughout . the eircunit from photo-
electric cell to loudspeakers is a large
factor in the success of the system.

In the next issue the writer will de-
seribe in ‘detall the huge loudspeakers
that complete the talkie equipment. .
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Farrand Inductor Dynamnc_
Speaker o

. M. SILVER and Co. have secured
the: New Zealand .agency for the
Farrand inductor dynamic .speakers,
the principle of which type was de-
scribed last week. One of these speak-
ers. has been tested by our laboratory,
and ‘hag. put up a. very credita’blc;
record.
In external appearance the ‘Farrand
resemblos & magnetie

Two:

mmitwtthcam

two very Iarge permanent magnets
is -light, being: only - slightly ‘heavie

than.a good cone.. The cone is snspendy

ed gsomewhat: sxmilarly to-the dynamic,
and as:a resuylt of the lateral movement
between the pole pleces there is fully
}in. -play. - The. cone is 10 inches in
‘diameter; ‘and - it-is intended to be
placed behind a: baffle, which: cdn quite
conveniently -be that® of -a ' dynamic
-speaker. The delicaté- moving parts-are
enclosed 8o that-they will stand hard
knocks, and_it appears. not easy to put

‘the . speaker out of- ndjustment

For our tests the speaker was placed

,behind a haffle, and fed fn turn by a

power amplxﬂer and an ordinary two-

valve. ampliﬁer, by weak ‘and: strong

signals, and by ' constant freguency
niotes’ from 43 to 8000 eycleés a segand.
It was compared with both our sta‘n?i-
ard moving coil and magnetle speakiér
Ag'a result the following data has been
acquired :—

1. It will take at least four watts
without distortion or rattle. .As com-
fortable .room strength is one to:two:
watts, depending on the size of the
room, it will handle ample power for
wost. general purposes. In fact, at one
stage an ampliﬁer snch as that used

‘with small gound film plants was em-

ployed "and the Farrand stood up to
the output: W1thout signs of oven:load-
ing. o

2. Tt 1s almost ag sensitive a§ -8 cone -
and slightly move- sensitive ‘than our
standard moving coll. It works satls-

‘factorily- from & two-valve amplifier

on both broadcast and: gramophone. re-
prodnctlon .Bven when 90 volts are

on ‘the plate the speaker performs well e

" '3.'The freqnency range is from below
43 to 8000, g.range consistent with ex-
cellent reproduction., - The curve is
practically flat between 50 .and 6000
cycles with very few ‘peaks. A range
sueh as this is not usual, . During the
test at the lower-frequencies the cone
could - bé observed vibrating at least
1-8-inch, and yet there was room for
further movement. We did not Iocate
any resonance peaks, -

4.. The reproduction is both pleasing
and natural, giving a freedom from
boom: and screech—a pleasing- quality
in these times when the .tendency is
grossly - to” over-emphasizse . the bass.
Within the range, which inciudes that
of all notes within the working mu-

- sical range, there is even amplification.

’.l.‘he instruments i both bass and treble
are clearly defined, and there g an
absenice of mushiness. -

- The-Introduction of a speaker sach
as this will mean a great step’ torﬁid
in loudspes.ker design. .

FOR SALE OR EXCHANGE

Tho\rate for smull i dvert] d

" this heading s 1/6 cash tor 26 wnrd., and

twppence for avery other word thereatter.

STALLOY-TRAN SFORMER — Btrips
36-x 1 inches, 2/- doz. Other widths

- proportional. Alse supplied cut, puneh-

ed. Special quantify quotations. Johns,

Ltd., Chancery Street, Auckland.
RADIO Catalogue' sent  on reguest—
Blectric and Batter, ﬁ Radios, -Speak-
ers, Batteries, Valves, Motors, Pick-ups,
ete.. Royds-Howard Co., 563 Colombo
Street, -Christchurch. -
MYS'I‘ERIOUB Pocket nghter. What
makes - it light? 4/8. .Two posted
with Sﬁark Pencll 10/-, Agents wanted.
Royds:. oward Co., lombo . Stroet,
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