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 by adding
sound. With the earvliest ilms, a person
had to explain the action while a pinuo
player took eave of the hackground musie,
Later, several decades of developmeuts
had passed, the implemeuts of the sound
film teehnigne beeame established. This
made possible, on the one haud, the repro-
duction of the sound which bhelonged to
the picture and was recorded together
with it. Furthermore, a “silent” film conld
be produced mwuech wore elfectively by
means 0f explanatory texts, musie, and
correspouding noises.

The advantages of the sonnd film in
comparison with the silent film are so
oufstanding that, after overcoming ihe
initial difficulties, all motion pieture
theaters aequired the equipmeut required
for the reproduction of sound films. [Film
amatenrs, too, tmdeavored vight from the
beginning to cohanee their [ilmz by
menns of sound. Most amatenrs are, due
to fAnancial considerations, limited to
film sizes which are smaller, and there-
fore less expensive, than the standard
35-mm films. ITn consideration of this,
the introduection of sound filws to ama-
teurs was hampered chiefly by techuieal
diffienlties. Today, however, we have a
number of processes  permitting  the

* Zeiss Thon AG., Meeklenberger Strasse
22-36, Kiel-wik, Western Germany.

ji'fs'r a8 ohLp ag the fila technigue itselt

smateur to angment his small films of a
width of 16 or 8 mm with musie and ex-
planatory talks. 1t is true, of conrse,
that only in the rarest oceasions there
will be a desire ov a possibility to reeord
sound on a film in the smme manner as it
is done in a studio producing professional
{thus, There, with some exeeptions, the as-
soeiated sound is recorded at the time the
picture is taken, The film delivered to a
moving pietuve theater always contains
the picture and the sound on the pev-
formanee copy, As a sound rvecording
process, the optieal wmethod technique
proved itself to be adeguate right from
the beginning. The advantage of this
proeess lies in the simple production of
the release prints, with the pieture and
the sound both bemng recovded at the
same time in the printing machine.

The introduetion of multichannel
sound reproduction in the moving pic-
ture theaters reguirved the placing of
several sonnd tracks on the 35-mm filn,
without taking up any room in the space
whieh, nntil now, had heen veserved for
the pieture. The rvedueed dimensions of
the resulting sound track arvea prohibited
the nge of the optieal technique for rea-
sons of guality. However, endeavors to
place the four chamnels (which were con-
sidered to be neeessary to obtain snffi-
ciently the steveophonic effeet) on four
magnetic sound tracks were crowned
with suceess. We shall, however, not dis-
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cuss here any details coneerning  the
teehnique of optieal and magnetic sound.

Synchrenizing Problems

The machinery requirved for the pro-
duction of films with synchronized sound
is extensive. In addition, there are dif-
fieulties of production in producing a
good job of shooting the pieture and
recording the sound. Thus only very
few amatenrs will have the opportunity
of using this techniqne. However, this
should not he considered as an absolute
disadvantage. [T we take into considera-
tion that enlture fibms, weekly news re-
views, and even feature films often have
sound added sohsequent to shooting, an
amatenr, too, can enliven his perform-
anees greatly in eomparison with purely
silent films by the same method. For this
purpose, there are now a number of
recording processes, diffeving from each
other in priee as well as in their opera-
tional chavacteristies.

It is desirable to veproduee the sound
iunediately after the recording without
any fnrther treatment so that Faulty
sommd  cffeets ean be easily corrected.
Neither the optieal technigue nor acetate
dise reeording fulfill both of these ve-
quirements and should, thevefore, not be
considered. But these requirements are
perfectly fulfilled by the magnetie sonnd
proeess. Among others, the raw films
used by the amatenr make a diffevence,

A nmeereonizite for the saneadustinn of
used by the mnatenr malke a difference.

A prevequisite for the reprodunetion of
recorded amatenr films is that the film
projector is suitahle for sound film per-
formances with regard to its operational
noises. It is usually placed in the same
room in which the veecording is done as
well as in the same room in which the
reproduction takes place when projecting
the films.

Prcjector Problems

In this connection, we wish to stress
a few points, An amatewr film projector
is expected to reprodnce bright pictures
which are well-foensed. The brightness
of the sereen picture depends on a num-
ber of faectors, among other on the re-
flection capacity of the sercen, on the
efficient opening of the projection ob-
jeetive, and on the eapaeity of the souree
of light. Disregarding the chavacteristics

AUDIO e JANUARY, 1958



of the sereen, it depends on the heam of
light delivered by the projector to obtain
a certain brightness on the sereen. A fre-
guently cehosen arvangemeunt for obtain-
ing the desived beam has the following
appearance : Use iz made of a projection
lamp of high electrie capacity, for in-
stanee of 500 or 750 watts, which ean
be connected divectly withont any inter-
position of transformers or resistors to
a 117-volt line. Filaments in sueh lamps
arve rather thin and thus the resnlting
temperature is low, with the vesult that
per watt of lamp eapacity only a pro-
portionally small light flux or bemn is
produced. In ovder to make the lighi
flux, whiceh is radiated to all sides by the
large-surfaced helix of the lamp, vseful
for projection, the helix is reflected by
means of a concave mireor and the di-
minished helical pieture is concentrated
in the image aperture by means of con-
denser lenses. However, a high lamp
capacity requirves, in eonsidevation 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 capacity mnst be
present. Unfortunately, it is a faecl that
although this deviee produces guite an
current, at the same time, it also pro-
duees a great deal ol noise. This explains
the Fael that a great nuunber of commer-
cial projectors give forth noises while
eperating which do not differ much from
the noises wmade by a vacuum cleaner.

Towever, espeeially for 8-mm projee-
tors, theve exists a possibility fo obtain,
with a greatly reduced eleetric eapacity,
a eomparatively good light flux. A pre-
vequisite for this is a so-called “low-vol-
tage lamp” which, for all praetical pur-
poses, can only be conneeted to the line
by interposing a transformer. Espe-
cially advantageouns conditions are ere-
ated when the lamp, with a power con-
sumption of approximately 50 watts,
is designed for an S-volt supply. The
thick filament, heated by a current of
gome six amperes, provides good cffi-
thick filament, heated by a current of
some six amperes, provides good cffi-
ciency and an advantageous light eolor
—mueh as does an automobile headlamp
—and it also has the long life of this
more common light source. The narrow
coiling permits the optical reproduetion
of the filament, forming a luminescent
trinngle, simply by using a coneave mir-
ror, that is, without a condenser, divectly
in the image aperture. In order to sim-
plify matters, this mirror has been af-
fixed direetly to the lamp. As a rvesult,
the greatly reduced power input heats
the projector and the lamp much less
than high voltage lamps; thus the quan-
tity of cooling air can he reduced and
the operating noise of the projector is
greatly lessened. An 8-mm  projector,
equipped with sueh an optical system,
will be deseribed 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 eonsider 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 film is, with-
out doubt, the adding of conmmentary to
the action in the film, If it is a question
of repeated performances of the film,
this e¢an be done by speaking the text
into a sound recorder, using a tape which
ecan be ruu off aceompanying any re-
peated performance of the film. In addi-
tion to recording speech on the sound
tape, some music adapted to the mood
of the picture ean be used as a hack-
ground; thus in the performance a mix-
tnre of music and text will he available.
Aetnally many amateur films are re-
corded in just this way, and it improves
Actually many mmateuy (s are ye-
corded in just this way, and it improves
operation if the projectors arve equipped
with deviees which automatienlly vegu-
late the syneronized starting of film and
sound. Thus the film and the sound tape
will always start together, and it will de-
pend on the characteristics of both devices
whether, during the rnn, the synehroni-
zation of the film aund the sonnd will he
maintained as in starting. Dspecially
suitable for sueh synchronization are
projectors and fape recorders equipped

with “Ansynehron”' motors. The latter
depend relatively little on fluctuations
of the line voltage. While it wonld be a
perfeet solution to equip both deviees
with synchronous motovs, the expense
is so great that such equipments could
not be introduced into the eommereial
market for amateur use. But in many
cases it becomes necessary to assure
much better synehronization between the
action of the picture and the sound re-
production than it is possible in using
the process just deseribed. For this pur-
pose, synehronizing deviees are being
developed in Europe, which use an espe-
cially prepared small film projector and
o standard sound tape deviee, As it is
& known fact that the speed of a sound
earrier—tape or dise—cannot be changed
without impeding the guality of repro-
dnetion. eare has to be taken that the
without impeding the guality of repro-
duction, care has to Dbe taken that the
sound tape, running at a constant speed,
is used in controlling the speed of film,
In order to do this, the deviee holding
synchronization is connected, according
to Itig. 1, by means of a flexible shaft W
with the projeetor, so that the roller R,
contained in the synchronizing device,
turns at a speed corresponding to the

1 Not synehronons,

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 HR,
arranged on a lever I, so that, in ease
the speed of film deviates, said lever is
effeeting a rotary motion. This lever is
connected to a slider on resistor W
which is included in the motor circuit 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 synechronizing device, so

that the flexible shaft ean he eliminated.
Other types of coustruction provide
in the projector a eommutator rotating
with the speed of the film. In the syn-
chronizing deviece there is also a com-
mutator rotating with the speed of a
tape-driver roller, The two commutators
are electrically connected. IT the speeds
differ, current flows through a relay,
which in turn varies the eurrent through
the projector motor, thus synchronizing
the speed of film to that of the tape.
With these processes, a device addi-
tional to the projector 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 to the synchro-
nizer, and the synchronizer and the pro-
jector must be coupled mechanically or
clectrically.

Improved Method

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

The projector had heen placed in a
handy ease, containing all individual
parts required for the projection of pie-
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 guar-
antee a good position. The projector ac-
commodates 400-ft. reels. As a lighting
system, a 50-watf, 8-volt special lamp
with a concave wirror has been provided.
Condensers or auxiliary mirrors are nof
required. The light flux or beam, when
the three-blade aperture is in operation,
15 approximately 60 lumens.

The “Cetar” projeetion objective has
an aperture of £/1.5 and renders very
bright pictures with sharp edges. In or-
der to make it possible to conneet the
machine 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 can also be conneeted to direct-cur-
FSRRCBPUEGES MRl e VAPSOLRE
8B can also be connected to direct-eur-
rent sources by means of a vibrator.
Moreover, the power transformer sup-
plies also an a.e. output of 30 volts,
which is required for the operation of
the Moviphon B. This sound meehanism
is driven by the projector motor over a
flexible coupling. Tt ean be seen in Fig,
2 that the Moviphon B has the same case
form as the Movilux 8B. During opera-
tion, it is placed behind the projector.
It contains all parts required for trans-
porting of a standard sound tape at a
speed of 3% ips. (with 16 frames per
second of the projector), and a large
flywheel mass regulates the necessary
synchronization. The fape ean he played
in one direction on two tracks, one after
the others. Either track 1 or track 2 ean
be reproduced selectively, or both tracks
can be reproduced together. This ar-
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for the KT88

Transformer Type 4N1

Capable of
full output of 50 watts
from 25—~ to 35,000~

PRIMARY
6,000Q C.T. tapped 43% and
250

SECONDARY
0.45Q, 1.8Q, 4Q, 7Q, 11Q, 16Q,

220 and 30Q to handle 50 watts.

Open Type: 4N1
52 in.x4V; in.x53 in. high,
Weight 1413 Ibs.

Potted type: 4N1C
5in.x 5% in. x 6% in. high.
Weight 15 Ibs.

A 100 w. model is available.
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% Accurate Phasing and ‘Full
Integration of All Signals

# Lorge Dynamic Range for steep
wavae fronts at any Volume
Level

& Uniform Illumination of Listen-
ing Area fo Moke Sterec Sound
Effective at All Locations

. B arison

PATENTED* ENCLOSURE
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*Pot 2,816,619

For lree tachnical information an
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: KARLSON ASSOCIATES, INC. |
I Dept. AES, 1610 Nack Road, 1
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------------------—-l
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M werm JMUmIngnen or Lisien-
ing Area fo Moke Stereo Sound

‘WO866 transformer, is shown in #ig. 4.
An output of 50 watts is obtained with
an equivalent plate-to-plate load of
5000 obhms, and this ecorresponds with
this transformer to a seecondary load
resistance of 10.7 ohms. For a 15-chm
secondary load, the WO866 transformer
ratio gives a primary load of 7000 ohms,
and into this load 40 watts can be ob-
tained. With two 15-olun speakers in
parallel an output of about 60 watts
would be obtained, with somewhat
greater distortion. Plate-to-plate loads
below 4000 ohms give inereased distor-
tion and are not recommended, At fre-
quencies above and below 500 eps the
speaker impedance is usually greater
than the nominal value, and the effee-
tive load is, therefore, higher.

Figure 5 shows the frequency re-
sponse at a power outpuft of about 1
watt into a load of 10.7 ohms. The level
vesponse with the absence of peaks
over the whole frequency range from
10 to 100,000 eps indicates that the sta-
bilizing eircuits are very satisfactory

with an output trausformer having the

characteristies described earlier. In con-
sequence the amplifier is completely
free of any tendency to parasitic oseil-
lation under drive. The tendeney for the
response to fall below 10 ¢ps is typical
of a stabilized amplifier with feedback,
and greatly assists low-frequency sta-
bility when a preamplifier is connected
to the same plate supply.

Maximum power is obtainable over
the aundio band from 30 eps to over
20,000 eps, (Fig. 6). The same figure
shows that at maximum power, second
and third harmonic distortion are each

less than 0.1 per cent at 500 eps. The
inereases at 100 and 5000 cps arc the
results of the stabilizing eircuits redue-
ing effective feedback at high and low
frequencies, This,. however, is a small
price to pay for the elean performance
resulting from good stability. The har-
monic distortion was measured up to
15,000 cps, and listening tests confirmed
the merits of the results shown. It
should also be noted that these figures
for distortion are measured at full
power over the whole frequency range.

Maximum power output is obtained
with an input drive of 0.5 volt rms, and
the hum level is —73 db with the input
open-cirenited, or better than 90 db
with the input short cireunited. The feed-
back is 22 db at 500 eps with a 10.7-ohm
secondary (24-volt output). For use
with load impedances other than this,
the feedback resistor R,, (4700 ohms)
should be altered in proportion to the
resulting output voltage.
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AMATEUR FILM EQUIPMENT

(from page 26)

rangement makes it possible, in record-
ing for the film, to record, for instance,
the background music without interrup-
tion on track 1, while the spoken text
and the noises are recorded later on track
2. Recording faults on track 2 do not in-
fluence the recordings on track 1. This
arrangenient greatly facilitates a sub-
sequent sound recording. In order to ful-
fill the funections deseribed, Moviphon B
is equipped with an amplifier, which
can be switeched to record and to play-
back. This amplifier, shown on Fig. 3, en-
ploys three transisters. A rectifier-type
level indieating meter serves for con-
trolling of the modulation, sinee, because
the maximum direct-current voltage is ap-
proximately 30 volts, a magic-eye tube
cannot be used. The bias and erase high-
frequency is supplied by an oseillator
which employs two transistors. The d.c.
voltage for the operation of the ampli-
fier and of the oscillator is taken from g
rectifier supply which, as previously men-

Maan reamea s U masss aeiimies  f0omesasams mem s me am g

va@he};cmhwlﬂhﬁsmmext

tioned, obtains its a.c. voltage from the
Movilux 8B. To permit double-track
operation, one record-play head each
and one erase head has been provided for
cach track.

The Amplifier

The input of the amplifier is at low im-
pedance and arranged in such a manner
that the dynamie Zeiss Tkon Mikrophon
ZDM II ean be connected direetly. Full
modulation is obtained with 0.2 mv at
the input. At the output, the amplifier
supplies approximately 2 volts at an im-
pedance of 2000 ohms, which is sufficient
to feed a separate power amplifier or a
radio receiver. The details of switching
can be seen in the schematie, Fig. 4.

For sound recording the picture film
is placed in the projector and the tape
is placed in the recorder. Starting marks
guarantee finding the proper beginning.
Then the Moviphon B is switched to play
the desired track and the level is ad-
justed, as a trial, to the desired modula-
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tion. Now the Movilux B is started, and
Maoviphon B runs at the same time. Now
the zound recording ean start. After one
track is finished, the other track is yve-
corded in the same manner.

For reproduetion, the film and the tape
are veplaced in the machines, aligned at
the starting marks, so that they will be
reproduced in synchronism,

Tinally, machines have heen developed
in which the film proper carries a mag-
netie sound track. There is no doubt that
these machines are especially simple in
their operation, becaunse the filin contains
both picture and sound. Thus a different
running-off speed is out of question,
beeanse the deviee is a 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 a speed of 334 ips.
The veasons are these: With 8-mm filins,
the film speed, in case a projection of 16
pictures per second is chosen, is ap-
proximately 2%g ips. This speed is so
slow and the width of the sound track is
so limited that, in comparison with the
sepavately running tape, certain losses
of frequeney response and dynamic
range cannot he avoided. The film meas-

_urements are shown on Fig. 5. In addi-
* fion, it is disadvantageous to be forced to
place the magnetie sound strip on the
comparatively stiff film, in comparison
with the use of a flexible magnetie tape.
It is a known faet that for the recording
and reproduction of high frequencies,
intimate contaet hetween the sound ear-
tier and the magnetie head plays a de-
cisive part.

The quality obtainable at present will,

MAGNETIC COATING

A"

TR

c =
DIMENSION INCHES MM,
A 0.03! mox| 0.79 max
0.028 min| 0.71 min
B 0.002 mox| 0.05 mox
C 0.315 nam 8 nom

Royal Sound at POPULAR PRICES

10" Stentorian Universal Impedance Loudspeaker Model HF 1012V

Response: 30-14,000 cps.
Bass Resonance: 35 cps.
Power Rating: 10 W.
2 |b. Alcomax magnet system:
12,000 gauss
1" Universal Vofce Coil for 4, B, or
16 ahm use
W/B Camhbric cone with mid.range
stabilizers
Die-cast chassis
l.nlluspeaker uuloul 84"
ice: $31.

List 60
Speclal Aud(ophiln Net: s18.95

How is such high fidelity possible
at so low a price? Simple. The
Whiteley Eleetrical Radio Co.,
manufacturer of Stentorian prod-

Such regal presence . . . such
worthy of a queen! W/B Stentorian speakers are part
of the high fidelity equipment on the Royal Yacht,

Britannia, of Her Majesty Queen Elizabeth [I.

Stentorian Tweeter Model T-10 l°ph"°
2,000-16,000 cps., 5 watts, 2%z Ib, Alcomax

Magnet Sysl:ern List: $35.00. + = » + » » .m.ss
8” Stentorian Lougdspeaker Muﬁel HF SlZU

Same specifications as Model HF 1012U ex-

cept B” speaker with 50-12,000 cps. response

and bass resonance of 65 cps. List: $25.00. . . . $14.95
Stentorian Crossover Unit Model CX3000

Input and output lmpedances 16 ohms, Cmss- s

live performance’ sound ...

igle‘;lal

“T/M Whiteley Electrical Radio Company

For compjete details on these and other superior Stentorian
I K and audio accessories, see your dealer or write:

uets, is the world's hi-fi pi i
having made the first commerecial
permanent magnet speakers in 1927.
They manufacture all speaker com-
ponents from permanent magnet
systems to eambrie cones, and ean
therefore assemble and sell their
speakers with maximum economy.

Barker Sales Company

996-8 Edgewater Avenue, Ridgefield, N. J,, U.S.A.

Exciusive Sales Agents for U.5.A. and Soulh America

|
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|
I over at 3,000 cps. List: $16.60.
I
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|
!
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|
l Charler Member: Inst. of High Fidelilty Mirs., Inc.

Fig. 5. Standard dimensions of an 8-mm
sound film.
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By Richard H. Dorf
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Up-to-date information about:

e SCHOBER $7.50
e CONN Postpaid
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¢ THOMAS
e KINSMAN

e ORGAN TUNING

Customary discounts to dealers and distributors
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we are ashamed

Made in England

to mention the price!

MNew @ Coaxial 700 Series Mark I1]

s are ash d to mention the
pncc bccam it is 3o h'ﬁ we hesitate be-
cause it is 50 low! We know that most Audio-
philes feel they have to make a big investment

ta qua ity speaker. They spend hours
rung at look impressive on paper
but fall down severely when translated into
actusl performance. All we ask is that you close
your eyes and listen to the majesty of sound
that foats out of the R & A coaxial phenome-
non. Compare it with others . . . or your pres
ent spesker. Your eyes will pop when your
dealer whispers the price to you—less than the
aml'. of 2 ﬁood sa;u at the Met !

12* Models—all with
Almmnx III Aniso-tropic net sys-
tems of 12,000 Gauss Flux Denaities.

Buy it . . . try it . . . we back claims with
a money back guarantee. At all hi-fi dealsrs.

ERCONA CORPORATION
E.I’atrroma Dw
5531 Fifth Ave., Dept New York, ’\ Y.
In Canada: Ax.l'ml Ercctrl.c Co.,
44 Danforth Road, Toronto I3

o
Circle T6A

GIBSON GIRL® TAPE SPLICERS

1. Semi-Pro SP-4 $3150
2. Junior T5.4JR 4.50
3 Standard 15.45TD 8.50

401X 11.50
E lndusimﬂ (5 sizes to 1) (net) S5.00

ROBINS PHONO AND TAPE ACCESSORIES
ST-500 $

&, Splicing tape 3%
7. Jockey Cloth for Tapes JCT-2 1.60
8. Tape Threader 1.1 .58
9. AUD-O-FILE AF-50 (net) 23.99
10. Changer Covers BC-I; 2 2.00
11, Tyrntable Covers cc-3 2.50
12. DisClosures EID, 12 (pkqg) 1.20
13. Jockey Cloth for Records JC-I 1.00
14, KleeNeeDLE, MNEB-1 1.50
I5. Phono-Cushion, 107, 12° PC-10, 12 1.50
Ié. Atomic Jewel SE90 5.00

At Dealers Evarywhere

( ) ROBINS. INDUSTRIES CORP.

BAYSIDE &1, NEW
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without any doubt, be improved for tech-
nological reasons as the years go on.
Even today, it has reached the point
which is entirely satisfactory for most
amateurs,

In conclusion, it should be pointed out
that, with pieture-sonnd combination
filins, the relative locations of the pieture
and the associated sound track arve ar-
ranged on the film at a specifie distance
from each other. This arvises out of the
necessity that, during the film perfor-
manees, the flm must be moved inter-
mittently, while the sound track must,
of course, run continuously. Thus, with
8-mm films, the sound spot belonging to
a certain pietuve, is located 54 frames
ahiead of the pieture. This leads to diffi-
culties when it beecomes necessary to cut
a film which, for instance, may have be-
come damaged at the perforations. The
system deseribed eliminates this disad-
vantage completely. Z

AUDIO MIXER

(from page 28)

the preamp. A simple half-wave, voltage-
doubler, selenium-rectifier type that
proved satisfactory in one case was used.
A full-wave eiveuit which will result in
a lower ripple component is given in
iy, 5. This is highly recommended over
the half-wave type.

To reduce hum to a wminimum a 50-
ohm hum-bucking potentiometer and 27
volts of bias were wpsed in the heater
cirenit as shown in Fig. 5. The power
supply was constructed on a small sepa-
rate chassis and located as far as possi-
ble from the preamplifier chassis.

Hum was guite a problem when an
open frame power transformer was used
and the completed unit was housed in a
steel eabinet. Under these eonditions
ceritical orientation of the power trans-
former with respect to the mixer trans-
former was requirved to reduee magnetie
conpling. It was necessary to use a com-
pletely shielded power transformer, a
well shielded mixer transformer and to
house the unit in an aluminum eabinet
with aluminmum panel. All leads should
be as short and direet as possible.

The mixer shown in Fig. 1 was
housed in a very small cabinet. Although
it resulted in an extremely compact unit,
considerable eave was required in locat-
ing and orienting the tramsformers. The
builder may minimize these problems
with the use of a wider cabinet to allow
greater spacing between hum-eritieal
component parts.

Although this is probably the most
inexpensive, practical ecircuit for a ten
channel mixer it gives satisfactory per-
formance and is suitable for many ap-
plications.
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CLANSIFIED—

Rates: 10¢ per word per [nsertion for noncemmercial
advertisements; 25¢ per word for commerclal adver-
tisements, Rates are net, and no dlssounts will be
allowed. Copy must be accompanied by remittance In
full, and must reach the New York office by the first of
the month preceding the date of issue.

THE AUDIO EXCHANGE has the largest
selection of new and fully gunranteed used
equipment. Catalog of used eguipment on re-
quest, Audio Bxchange, Dept. AR, 1539-19
Iillside Avenue, Jamaicn 32, N. Y. AXtel
T-TH57T7 @ 867 Mnmaroneck Ave., White Plains,
N. ¥. WII 8-3880: 8306 Flatbush Ave.,, Brook-
Iyn, BUckminster 2-5300.

HIGH FIDELITY SPEAKERS REPAIRED
Amprite Speaker Service

T0 Vesey St., New York 7, N. ¥, BA 72580

LOOKING FOR A CLEAN RESPONSE TO
20 CYCLES? Listen to the radically new
Racon “HI-C" 15” foam-suspension spenker,
RRacon Eleetrie Co., Ime., 1261 Broadway, New
York 1, New York.

FOR SALE: AMPEX 350, 350-2, 600, 61,
601-2, and A-Series, available from stoek at
Grove IDnterprises, Roslyn, Pa.,, TUrner
T-4277.

Write to us before you buy any Li-fi, you'll
be glad you did. Immedinte replies, Key Rlee-
tronies, 120 Liberty 8t., New York 6, N. Y,
EV 4-6071.

RECORD CUTTING SERVICE
Tape fo dise. Write Tor literature and prices.
Ileetronie Associates, Dept. €, Box 91,
Merion, Pa.

BEARPHONE Binaural recorded tapes, Un-
usual 15-minute demonstration, $3.50. Stucked
or smggered. Free Catalogue. Johm  Paol
Jones, 655 Main St., Lafayette, Indiana.

AMP'EX model 401, single cuse portable re-
corder 10" reels, T+15 ips full track. Bx-
cellent condition for $400.00, Write Voice of
Faith, Tne, P. O, Box 1315, Tulsa, Oklahoma.
Attention: Mr. L. R, Rex,

l__.~!.,‘[ 7 / %//,

Give to your
HEART FUND
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. “‘-::;ur::“:r" l



