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3 ITH the advent of the moving
pictures, the public had to
‘heeome accustomed to séeing
| -and . enjoying dramatle pre-

-gentations stripped of what
bad previously - been con-
. sidered an- indispensable por-
tion-—the speech.  Ceartainly
the accompaniment of good orches-
tral musie, the frequent helping-
out of the plot by paragraphs of let-
tering, and at the same time a rapid
improvement in the all-round technigue
of pitture production, made the loss of
an|Important item less noticeable, "The
restilt was that audiences soon settled
down to accepting conditions as they
were. Butf such a state of things would
not continue indeflnitely, and so the
probléem of adding sound to the films
has engaged the attention of inventive
minds for many years.

» First Performances.

S early as 1908, a few public per
formances were given in which a
gramophone béhind the sereen was syn-
chronised as far as possible with the
projected pictire, but practically no
further progress resulted from this ex-

. perimenting, At that time only a single
gramophone could be used, so that the
volume wasg small, and guality extréeme-
ly bad, judging by present-day stand-
ards. The means of recording scunds
.if‘-&%ertaimsr oxisted, but the means of re

rodueing those sounds with sofficient

volume and quality for purposes of en-
tertainment was lacking.

With the advent of radio, a few
keen minds quickly realised that the
means they hoped to discover had ar-
rived. But in its early days the radio
amplifier gave no more quality or vol-
ume than the gramophone, and thus
the production of sound films had to
await drastie improvements in the ra-
dio amplifier and accompanying loud-
speaker. A certain stage of develop-
ment was reacbed, and the talking
picture appeared ¢verywhere with al
most startling suddenness.

Instpllatidns in General.

THAT an old-established and pioneer.
firm in matterg pertaining to sonund
reproduction for télephones should have
become deeply concerped in sound re
progmetion for moving pictures is not
su@grrising, and for that reason a visit
waN-paid to the head office of the
Western Blectrie Co. (N.Z.)  Ltd. in
‘Wellington, t0 learn 4s much as pose
sible- about the portion of talkie re-
production that is of most interest to
- radio enthusiasts, There are already
61 installations of this system now
operating in New Zealand. .
The equipment directly associated
with the picture projector consists of a
special turn.table, an optical system,
together with a photo-electric sound:
reproducing unit .and its accompanying
amplifier, a film take-up mechanism,
and an eleetric motor. A constant
" xspeed of 1200 r.p.m. is required in the
Amnotor, which Iz kept steady by a vacu-
m tirbe regulator. To ensure accurate
synchronism and absence of vibration.
all gear wheeéls are cut by a highly-
accurate method, but even them more
drastic means must be employed to
prevent interference, chiefly mechan-
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feal, from reaching the amplifier or

dise reproducer. : .
To effect this there are flexible coup-

lings, mechnical filters of felt-covered

springs, and a hydraulic damping ae-

tion on the sound sprocket drive. The
pick-up. pivot is cushioned on rubber,
and in- additlon the whole turn-table
assembly is mounted on a soft rubber
pad. - )

The whole of the apparatus men-
tioned is built compactly into the lower
part of & metal stand, to the upper
part of which any standard picture
projector and arclamp may be at-
tached. .

In moving-picture reproduction it is
necessary for the film to make a brief
stop for each picture during the frac-
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tion of a second fn.which it appears on
the sereen. whilst for gound reproduc-
tioh a continucus steady forward
movement is required.

The recorded sound occupies & nar
row strip about 1/10in. wide at
one side of the film, but instead of the
sounds belonging to a particular
“frame” of the pietute being situated
in the adjacent margin, the sound re-
cord is 14% inches ahead of the cor-
responding picture. Thus there is a
small amount of slack film between
the gound-reproducer and the projece

tar, ‘'so that the jerky motion of pro-
Jecting does- not affect the steady
movement of the sound reproducer, to
which the film is fed ‘by 4 smoothly-
ronning sprocket-wheel:

A special tura-table incorporated in
the machine has already been mention-
ed. This  turntable runs the “syp-
chronous” . disec records, which may
be used when wvecessiry to supply
sound in place of a sound track re-
cord on the film, These dise records
are different in imany respects from
the familiar type of record. They rumn
at a speed of 33 1.8 revolutions per

- minute instead of the usual 78, They
are 18 inches in diameter, and contrary
to the ordinary custom, the record
commences near the ceutre, terminat-
ing at the outside edge.

Ordinary or “non-synchronous”
gramophone records areé played - upon
a separate unit suited to the purpose,
and wired to the controlling switch.

Two film-operating machines are in-
variably installed, so that there is no
delay fpr the changing of spools,

Ifhoto-Electric Track.

,THE esgential portion of the optical
sound record is a track of varying
photographic intensity, about one-
tenth of an inch wide, running along
one side of the film ingide the sprocket
holes, through its entire length. Owing’
‘to the number of pictures passing per
second (24), the sound record iz well
stretched out, $in. being thus only re-
quired to register the sound occurring
duylng 1.24th of a second. Thiy length-
ening of the sound record favours
great accuracy. Actually, the sound
vibrations are represented by fine
‘lnes or bands' across the recording
strip.

A diagram illustrates roughly the
appearance of the sound-track when
magnified, but there is actually a more
gradual shading than can be shown
diasgrammatically—a gradaat photo-
graphic shading interspetrsed with
dark bands. It should be noted that
the lighter spaces represent the louder
sounds, and that dark bands represent

brief intervals of silence, becanse the -

photo-electric cell only passes current
when there is at least a small amount
of light.

Inspection of a numb. of enlarge:
“ments shows a wide variety in the
general appearance of the records.
Single notes are representec by even-
ly-spaced-dark lines between each vi-
bration or cyele, with gradations in
between representing the modulation.

When a strong light shines through
the record and into a photo-electric
eell, the latter passes current in pro-
portion to- the Intensity of the light,
80 that when the currént passed is
amplified, the sound vibrations are re-
produced.. At this point it wowld be
as well to desoribe briefly the photo-
electrie cgll, R
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' Details of Talkie Reproduction

The Photo-Electric Cell,
TTHIS cell is a glass vacuum tube
; somewhat larger - (for this par-
ticular purpose) than an ordinary ra-
dio receiving valve,” In ‘the -centre
is the anode, which iz a ciréular ring

of metal supported by two wires, and -

baving a contact through the base. The
other eleetrode or cathode is.formed

by first coating the inside of the bulb
-with magnesium, and over thiz a de-

posit of potassium salt, which is photor
sensitive. T

© Other light-sensitive alkali metals
are lithium, sodiutn, rubidium, aund
cacgimm, ‘A platinum  connection

through the upper part of the bulb -

contacts the silvered coating and thus
the whole of the . potassium lining.
This electrode is connected to the
negative of the battery supply, and the
anode to the positive, in this ease 60
volts, At one side of the bulb a clear

a

glass space Is left through which the .

operating-light may enter.

When no light enters the .celi, no
current passes, and when light enters,
the current passed is directly propoi-
tional to the intensity of the light, so
that doubling the strength of the light
doubles the amount of current passed:
It is this property that renders the
cell go very wuseful for a pumber of
purposes. L .

The current actually passing with

a light of great intensity is extremely.

small—far less than that generated
by a pick-up and too small to b~ heard
in ordinary 'phonés. Great amplifica-
tion ig therefore necessary. and in
thig particular system amounts to be-
tween one and two million times when
it ig delivered from the loudspéakeis.
The precise amount of amplification

is decided by the size of the audi-

torium, )
The action of the photo-electric cell

depends upon the fact that when the

ancde or plate is positively ¢harged,
and the  light-sensitive - surface
(cathode) on the inside of the¢ bulb is
negatively charged by connection to the
respective poles of a battery, the nega-
tive electrons with which the cathode
is chavged cannot leave it until il-
luminated.
the same effect as the heating of a
valve filament.
cathode receives a ray of light .elec-

trons are driven off and rush to the

positively-charged anode. 'This elec-

tron stream {s eXxactly proportioned to

the amount of light entering the cell

Operating the Photo-Electri¢ Cell.

N exciting lamp iz vsed to provide
the light that passés through the
sound record to the photo-electric cell
This lamp is specizlly made with a
short, straight filament, and i8 rated at
50 candle-power. A miniature project-
ing system of lenses Is provided in a
tubbe about ane inch in diametér. Neay
to the exciting lamp is the usval con-
densing lens which concentrates the
light of the filament upor a narvow
horizontal slit néar the centre of the
tube, The exciting lamp has adjust-
ments in three directions, so that ity
corvect position in relation to the slit
may be easily found. In front of the
Blit is a small objective-lens which

"The presence of light has.

so that when the -



