Amateur Sound Film Equipment

H. THIELE"

Most amateur movie makers will welcome the availability of a thoroughly workable 8-mm
sound film equipment of exceptional picture and sound quality. This new Zeiss-lkon sys-
tem from Western Germany can be compared favorably with most 16-mm equipments.

are the endeavors to give more life to

the pictures on the sereen hy adding
sound, With the earliest films, a person
had to explain the action while a piano
player took eave of the background mnsie,
Later, several decades of developments
had passed, the implements of the sound
film technique became established. This
made possible, on the one hand, the repro-
duction of the sound which helouged to
the pietnre and was recorded together
with if. Furthermore, a “silent” {ilm conld
be produced much more effectively by
means of explanafory texts, musie, and
corresponding noises,

The advantages ol the sound filn in
comparison with the silent film are so
ontstanding that, after ovevcoming the
initial difficulties, all motion picture
theaters aequired the equipment required
for the reproduction of sound films. Pilm
amatenvs, too, endeavored right from the
beginning to enhanee their films by
means of sound. Most amatenrs ave, due
to financial considerations, limited to
film sizes which are smaller, and theve-
fore less expensive, than the standard
35-mm films. Iu consideration of this,
the introduction of sound films to ama-
teurs was hampered chiefly by techuieal
diffienlties. Today, however, we have a
number of processes permitting  the

# Zeiss Ihon AG., Mecklenberger Strasse
32-36, Kiel-wik, Western Germany.

jL‘-ST AS onp as the film technique itself

smateur to augment his small films of a
width of 16 or 8 mm with musie and ex-
planatory talks. Tt is true, of course,
that only in the ravest oceasions ihere
will be a desire ov a possibility to record
sound on a film in the same mauner as it
is done in a studio producing professional
filtus. There, with some exeeptions, the as-
sociated sound is recorded at the time the
picture is taken, The film delivered to a
moving picturve theater always contains
the pietnre and the sound on the pev-
formance copy. As a sound recording
process, the optical method technique
proved itselfl to be adequate right from
the heginning. The advantage of this
proecess lies in the simple production of
the velease prints, with the pietnre and
the sound both being recorded at the
same time in the printing machine.

The introduction of multichannel
sound reproduction in the moving pie-
fure theaters rvequired the placing of
several sound fracks on the 35-mm filin,
without taking up any room in the space
whieli, nntil now, had been reserved for
the pieture. The vedueed dimensions of
the resulting sound track area prohibited
the use of the optical technique for rea-
sons of quality. However, endeavors to
place the four channels (which were eon-
sidered to be necessary to obtain suffi-
ciently the stereophonie effect) on four
magnetic sound ftracks were crowned
with success. We shall, however, not dis-
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cuss heve any details concerning the
technique of optical and magnetie sound.

Synchreonizing Problems

The machinery requirved for the pro-
duction of films with synchronized sound
is extensive, In addition, there are dif-
ficulties of produnetion in producing a
good job of shooting the picture and
recording the sound. Thus only very
few amateurs will have the opportunity
of using this teehnique. However, this
should not be considered as an absolute
disadvantage. If we take into considera-
tion that eultnre films, weekly news re-
views, and even feature films often have
sound added suhsequent to shooting, an
amatenr, too, can enliven his perform-
ances greatly in comparison with purely
silent films by the same method. For this
purpose, there are now a number of
recording processes, differing from each
other in price as well as in their opera-
tional ¢haracteristies.

It is desirable to reproduee the sound
immediately after the recording without
any further treatment so that faulty
sound effects can be easily corrected.
Neither the optieal technigue nor acetate
dise reeording fulfill both of these re-
quirements and should, therefore, not be
considered. But these requivements are
perfectly fulfilled by the magnetic sound
process. Among others, the raw films
used by the amatenr make a diffevence.

A nreereanizite for the venvadnetian af
used by the amatewr make a difference.

A prervequisite for the reprodnetion of
recorded amatenv films is that the film
projector is suitable for sound film per-
formances with regard to its operational
noises. Tt is msually placed in the same
room in which the recording is done as
well as in the same room in which the
reproduction takes place when projecting
the films.

Projector Problems

In this connection, we wish to stress
a few points. An amateur film projector
is expected to veproduce bright pictures
which arve well-focused. The brightness
of the sereen picture depends on a num-
ber of faetors, among other on the re-
fleetion capacity of the sercen, on the
efficient opening of the projection ob-
Jeetive, and on the eapacity of the source
of light. Digregarding the characteristies
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of the sereen, it depends on the heam of
light delivered by the projector to obtain
a certain brightness on the sereen. A fre-
quently chosen arrangemeut for obtain-
ing the desived beam has the following
appearance: Use is made of a projection
lamp of high electric capaeity, for in-
stance of 500 or 750 watts, which can
be connected direetly withont any inter-
position of transformers or resistors to
a 117-volt line. Filaments in such lamps
arve rather thin and thus the rvesnlting
temperature is low, with the vesult that
per wabt of lamp capacity only a pro-
portionally =small hght fux or beam is
produced. In ovder to make the lighi
flux, which is radiated to all sides by the
large-surfaced helix of the lamp, useful
for projection, the helix is refleeted by
means of a concave mirror and the di-
minished helical picture is concentrated
in the mmage aperture by means of con-
denser lenses. However, a high lamp
capacity requires, in consideration of the
life span of the lamp and of the tem-
peratures created in the projector, a
large quantity of air to cool the lamp
and the projector. Thus a ventilator with
a high air-conveying capacify must be
present. Unfortunately, it is a fact that
although this deviee produees guite an
current, at the same time, it also pro-
duces a great deal of noise. This explains
the fael that a great number of commer-
cial projectors give forth noises while
operating which do not differ much from
the noises made by a vacuum cleaner.

However, especially for 8-mm projee-
tors, theve exists a possibility to obtain,
with a greatly reduced electrie capacity,
a comparatively good light flux. A pre-
requisite for this is a so-called “low-vol-
tage Jamp™ which, for all praetical pur-
poses, can only he conneeted to the line
by interposing a transformer. Espe-
clally advantageous conditions are cre-
ated when the lamp, with a power eon-
sumption of approximately 50 watts,
is designed for an 8-volt supply. The
thick filament, heated by a enrrent of
some, six_amperes, proyides good cffi-
thick filament, heated by a current of
some six amperes, provides good cffi-
cieney and an advantageous light color
—much as does an automobile headlamp
—and it also has the long life of this
more ecommon light sonree. The narrow
coiling permits the optieal reproduetion
of the filament, forming a Inminescent
triangle, simply hy using a coneave mir-
vor, that is, without a condenser, divectly
in the image aperture. In order to sim-
plify matters, this mirvor has been af-
fixed direetly to the lamp. As a resnlt,
the greatly reduced power input heats
the projector and the lamp much less
than high voltage lamps; thus the quan-
tity of cooling air ean be reduced and
the operating noise of the projector is
ereatly lessened. An 8-mm  projector,
equipped with snch an optical system,
will be described further,
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Fig. 2. Zeiss lkon Movilux 8B and Moviphon B sound film equipment in operating po-
sition.

Recording Applications

Let us consider now the various pos-
sibilities of sound tracking, in order to
learn how they differ from each other.
The most primitive application of adding
sound to an existing silent filn is, with-
out doubt, the adding of commentary to
the action in the film. If it is a guestion
of repeated performaunces of the film,
this ¢an be done by speaking the fext
into a sound vecorder, using a tape which
can be rnn off accompanying any re-
peated performanee of the film, Tu addi-
tion to recording speeeh on the sound
tape, some musi¢ adapted to the mood
of the picture ecan be used as a hack-
ground; thus in the performance a mix-
ture of music and text will be available.
Actually many awateur films are re-
corded in just this way, and it improves
Actually many amateur (s are oo
corded in just this way, and it improves
operation if the projectors are equipped
with deviees which automatieally rvegu-
late the syneronized starting of film and
sound. Thus the flm and the sound tape
will always start together, and it will de-
pend on the characteristies of both devices
whether, during the ron, the synehroni-
zation of the film and the sound will he
maintained as in starting. Bspecially
suitable for sneh synchronization ave
projectors and fape recorders equipped

with “Ansynchron’ motors. The latter
depend relatively little on fluetuations
of the line voltage. While it wonld be a
perfect solution to equip both deviees
with syncehronous motors, the expense
is so great that snch equipments could
not be introduced into the commercial
market for amateur use, But in many
vases it becomes neecessary to  assare
much better synchronization between the
action of the picture and the sound ve-
production than it is possible in using
the process just deseribed. For this pur-
pose, synchronizing devices ave being
developed in Europe, which use an espe-
cially prepared small film projector and
o standard sound tape device. As it is
& known faet that the speed of a sound
earrier—tape or dise—cannot be changed
without impeding the guality of repro-
duetion. care has fto be taken that the
without impeding the quality of repro-
dunetion, care has to be taken that the
sound tape, running at a constant speed,
is used in controlling the speed of film.
Tn order to do this, the deviee holding
synchvonization is conneected, according
to I'ig. 1, by means of a flexible shaft W
with the projeetor, so that the roller R,
contained in the synchronizing deviee,
turns at a speed corresponding to the

1 Not synchronons.

Fig. 3. Transistor Amplfiier of “Moviphon B".
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operational speed of the film. Wound
around this roller is a loop of the sound
tape which is taken from the recorder.
The tape is also guided over a roller HE,
arranged on a lever I, so that, in case
the speed of film deviates, said lever is
effecting a rotary motion. This lever is
connected to a slider on vesistor W
which is ineluded in the motor cireuit of
the projector, and thus regulates the
speed of the film so that it always main-
tains a constant relationship to that of
the tape, and thus the picture and sound
always remain synchronized. There are
also projectors permitting a direet as-
sembly of the synchronizing device, so

that the flexible shaft can be eliminated.
Other types of construction provide
in the projector a commutator rotating
with the speed of the film. In the syn-
chronizing device there is also a com-
mutator rotating with the speed of a
tape-driver roller. The two commutators
are electrically conneeted. Tt the speeds
differ, current flows through a relay,
which in furn varies the enrrent through
the projector motor, thus synchronizing
the speed of film to that of the tape.
With these processes, a device addi-
tional to the projeetor and the recorder
must therefore be available. The sound
tape must be guided in the form of a
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Fig. 4. Schematic of amplifier and associated electrical circuits of Moviphon B.
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loop from the recorder fo the synchro-
nizer, and the synchronizer and the pro-
jector must be eoupled mechanically or
electrically.

Improved Method

These disadvantages are eliminated
in another construetion of the machine.
If the projector is equipped with an effi-
cient “Asynchron” motor, the latter can
drive a special tape recorder, which has
no motor of its own, diveetly. Thereby,
not taking into eonsideration the neg-
ligibly small slip of the tape, there are
no relative speed differences between the
film and the tape. Thus good synehro-
nization between the picture and sound
can be obtained, in this manner, without
any additional attachments. The Zeiss
Tkon 8-mun film equipment Movilux 8B
and Moviphon B have been construeted
on this principle. Figure 2 shows the de-
tails of this equipment.

The projector had been placed in a
handy case, containing all individual
parts required for the projection of pic-
tures. A driving motor, whose speed ean-
not be regulated, drives the projector
mechanism over a belt transmission with
the securely adjustable picture frequen-
cies of 16, 18 and 24 pictures per second.
A preeision gripping device and a secure
gniding of the film in the aperture gnar-
antee a good position. The projector ae-
commodates 400-ff. reels. As a lighting
system, a 50-watt, B-volt speeial lamp
with a coneave mirvor has been provided.
Condensers or auxiliary mirrors are not
required. The light flux or beam, when
the three-blade aperture is in operation,
i1s approximately 60 lumens.

The “Cetar” projection objeetive has
an apertnre of £/1.5 and renders very
bright pietures with sharp edges. In or-
der to make it possible to connect the
maehine to all standard a.c. line voltages,
it is equipped with tapped power trans-
former. The total power input is approx-
imately 100 watts so that the Movilux
8B ecan also be conneeted to direct-cur-
FSRRePPUEGES WIS R’ Lt DS OLRN
8B can also be connected to direct-cur-
rent sources by means of a vibrator.
Moreover, the power transformer sup-
plies also an a.c. output of 30 volts,
which is vequired for the operation of
the Moviphon B. This sound mechanism
is driven by the projector motor over a
flexible coupling. It can be seen in Fig.
2 that the Moviphon B has the same case
form as the Movilux SB. During opera-
tion, it is placed behind the projector,
It contains all parts vequired for trans-
porting of a standard sound tape at a
speed of 334 ips. (with 16 frames per
seeond of the projector), and a large
flywheel mass regulates the necessary
synchronization. The tape can be played
in one direction on two tracks, one after
the others. Either track 1 or frack 2 ean
be reproduced selectively, or hoth tracks
can be reproduced together. This ar-
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AMATEUR FILM EQUIPMENT

[ from page 26)

rangement makes it possible, in record -
ing for the film, to reeord, for instanee,
the background music without interrup-
ton on track 1, while the spoken text
and the noises are recorded later on track
2, Recording fanlts on track 2 do not in-
flueoee the recordings on track 1. This
areangenent greatly facilitates o sob-
sequent sound recording. In erder to fal-
fill the functions deseribed, Moviphon B
i equipped with an amplifier, which
ean be switehed to record and to play-
baek. This amplifier, shows on Fig, 3, em-
ploys three transistors. A rectifier-type
level indicating meter serves for eon-
trolling of the modulation, sinee, bocause
the moximum direct-carrent voltage is ap-
proximately 30 volts, o magic-eye tube
eannot be used. The bias and ernse high-
frequency @5 supplied by an oseillator
whieh employs two transistors. The de.
voltage for the operntion of the ampli-
fier nnd of the oseillator is taken from o
rectifier supply whieh. s previously men-

tioned, obtains its n.e. voltage from the
Movilox 8B. To permit double-track
operation, one reeord-play hesd ench
and ooe erase head has boen provided for
vach track.
The Amplifier

The input of the nnplifier is at low jn-
pedunee and nrranged in such & wanner
that the dysmnie Zeiss Tkon Mikrophon
ZDM 1T can be connected divectly. Full
modalation is obtained with 0.2 wy at
the inpat. At the cutput, the amplifier
supplies approximately 2 volts at an fw-
pedanee of 2000 ohms, which is sufficient
to foed a separate power awplifier or a
radio receiver, The details of switching
ean be secn in the schematic, Fig. 4.

For sound recording the picture film
is placed in the projector and the tape
iz placed in the recorder. Starting marks
guarantee finding the proper beginning.
Then the Moviphon B is switched to play
the desired truck and the lovel is nd
Jjusted, us o trial, to the desired moduln-
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tion. Now the Maovilux B is started, and
Maviphon B rons at the same time, Now
the sound recording ean start. After one
traek i= finished, the other track is re-
carded in the same manner.

Far reproduction, the film and the tape
are reploced in the machines, aligned at
the starting marks, 8o that they will be
reproduced in synchronism.

Finally, machines have beon doveloped
in which the film proper earries n mag-
netie sonnd track. There is no doubt that
these machines are especinlly simple in
their operation, becanse the flin containe
both pieture and sound. Thos o different
running-off spred f8 ot of question,
beeanse the deviee is o unit of pieture
and sound. However, at the present state
of the art, the reproduction quality does
not yet compare with the quality of a
tape machine with n speed of 33§ ipe
The reasons nre these: With S-mm fllms,
the film speed, in case o projection of 16
pletures por second i chosen, is ap-
proximntely 2% ipse. This speed is so
slow and the width of the sound track is
&0 limited that, in comparison with the
separately vunning tape, certain losacs
of frequency response and  dymamie
range cannot be avoided. The film meas.
urements are shown on Fig. 5. Tn adidi-
tiem, it is disadvantageons to be foreed to
place the magnetie sound strip on the

ively stiff Alm, in i
with use of  flexible magnetie tape.
Tt is & kmown faet that for the recording
and reproduction of high frequencies,
intimate contact hetween the sound ear-
vier and the magnetic head plays a de-
wisive part.

The quality abtainable at present will,
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Fig. 5. Standard dimenslons of an Bmm
sound film,

AUDIO ® JAMUARY, 1958




without any doubt, be improved for tech-
nological reasons os the years go oa.
Even today, it has reached the point
which is entirely satisfactory for most
amateurs,

In conclusion, it should be pointed out
that, with picture-sonnd  econthination
films, the relative loeations of the pietare
and the associated sound track are ar
runged on the flin at o speeifle distance
from each other. This arises out of the
necessity that, duriug the flm perfor-
manees, the film must be moved inter-
mittently, while the aound track must,
of course, run continnously. Thus, with
8-mm flnss, the sownd spot belonging to
a cortain picture, s located 54 frames
abend of the picture. This leads to diffi-
vulties when it becomes necessary to eut
o film which, for instance, may bave be-
eome domnged at the perforations. The
system deseribod eliminates this disad-
vantnge completely. IE





