Radio Editors of mag-
azines and news-
papers will be given
permission to - reprint
in whole or in part,
with proper credit to

the Aerovox Corpora-
tion, the contents of
this issve of the
Aerovox Research
Worker, upon written
request.

The Aerovox Research
Worker is edited and
published by the
Aerovox Corporation
to bring to the Radio
Experimenter and En-
gineer, authoritative,
first hand information
on capacitors and re-
sistors for electrical
and electronic appli-
cation.

VOL. 28, NOS. 1-2

JAN. -FEB., 1958

Subsecription By
Application Only

Microphones and Their Placement

By the Engineering Department, Aerovox Corporation

Microphones and equalizers; their types, placement and application in motion picture

and television recording.

The operator's tools, consisting of various microphone types; booms and stands; wind

screens and equalizers.

Techniques in recording sound effects, pre and post-scoring of music, and pick-up on
sets requiring equalization of dialogues between several different sound levels.

HIS article will be confined to

microphones and their placement,
as this applies to motion picture re-
cording and television pickups. We
will touch briefly on the historical de-
velopment of microphones used in
broadeasting and motion picture pick-
ups in the order of their common
usage. We will deal first with the
tools of the business, beginning with
the microphone.

The term “microphone” is an out-
growth of the development of the tel-
ephone transmitter. During these
early days a large variety of means
were devised to convert varying pres-
sure waves into electrical impulses,
permitting them to be recorded, am-
plified, reproduced or transmitted.
To certain of these most sensitive

devices the term “microphone” was
applied.

The first and earliest of these is
the carbon microphone, the original
models being composed of a cylinder
of loosely packed carbon granules
between conducting terminals, the
cylinder being fitted with an elastic
diaphragm attached to a piston which
compressed and decompressed the
granules, varying the resistance
across the two terminals.

Later, push-pull microphones were
developed, with a button on both
sides of the diaphragm. This in turn
gave way to the second type of micro-
phone which came into common use
and was employed almost .exclusive-
ly in. the very early stages of motion
picture recording, and was known as

a condenser microphone. The carbon
microphone at this point, dropped
into relative obscurity, becoming al-
most extinet, and is no longer used
in any field of microphone pickup.
This condenser microphone consist-
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ed of a diaphragm only, spaced very
close to a solid plate, so that when
pressure waves were impinged on the
diaphragm, the capacitance of the
condenser was varied. This micro-
phone was in use for several years,
until the advent of three new types;
the crystal microphone, the moving
coil dynamie, and the velocity ribbon
microphone.

Until the moving coil dynamic and
the ribbon types made their appear-
ance, all microphone pickup pat-
terns were omni-directional. The
ribbon and the moving coil dynamic
gave us directional qualities, the rib-
bon microphone being the most effec-
tive in that it had what is known as
a figure eight pattern, with the great-
est pickup being directly in front,
or directly in the rear, of the micro-
phone, having very little pickup off
the sides. After the ribbon, and the
moving coil dynamic came into be-
ing, these microphones were assem-
bled into one unit with acoustical
chambers, etc.,, to produce various
microphone patterns suitable for dif-
ferent types of microphone pickup
recording. For example, the cardioid
pattern microphone is achieved by
assembling these two microphones,
and phasing their outputs by acous-
tical means in such a manner that
they achieve a cardioid or heart
shaped pattern, giving the front of
the microphone the greatest pickup
range and area, and having relatively
little pickup off to the side or at the
rear of the microphone. This type
of microphone for dialogue pickups
has become most useful in this field.

The last on the scene has been a
revival of the old condenser micro-
phones, but considerably different
than the earlier models in that the
diaphragm diameters and spacing
have been greatly reduced, enabling
the diaphragms to be stretched so
their resonance is out of the audio
range. Some of the foreign-made
condenser type microphones have ap-
peared with two gold sputtered plas-
tic membranes for diaphragms, the
rear diaphragm being out of phase,
giving a directional pattern. These
microphones are excellent for all
types of pickups, since due to their
lack of resonant peaks through the
pass band, they have a very high de-
gree of perception.

The microphones we have discuss-
ed to this point fall generally into
the following categories: The con-
denser, and the crystal or piezoelec-
tric microphones are compliance con-
trolled; dynamic microphones are re-
sistance controlled devices; ribbon

or velocity microphones are mass
controlled; and a cardioid microphone
is mass and resistance controlled.

In the following comparison of
these microphone types we will en-
joy the term “recognition factor”,
which is extremely important in the
recording of dialogue. This may be
defined simply as the degree of rec-
ognition of reproduced sound to the
original sound.

The plain dynamic, or pressure
type mcirophone, has a high degree
of ruggedness, compactness, and high
output level. However, they do not
have the best quality, their frequency
response characteristies are usually
not too good, and they have a good
many resonant peaks all through
the pass band. The ribbon, or veloc-
ity type microphone, has excellent
frequency response and directional
qualities, high recognition factor
when not too close to the sound
source, and a lack of mechanical
resonances through the pass band.
They do, however, have a very low
output, are extremely fragile, and
subject to air and wind currents.
The crystal microphones also have a
high recognition factor, are small
and compact, and have a very good
frequency response through the pass
band, with very little resonance, and
can easily be made directional. Their
disadvantages lie in their fragility
and sensitivity to temperatures such
as are encountered in normal record-
ing operations. They also require a
preamplifier right at the microphone.
These crystal microphones are very
rarely used in motion picture record-
ing, so we will not allude to them fur-
ther. The condenser microphones,
particularly those with diaphragms
which are stretched to resonate above
the pass band, are excellent devices.
They have an extremely high recog-
nition factor, are light and compact,
and have virtually no mechanical res-
onance peaks through the pass band.
Since they have only a single thin dia-
phragm, they have virtually 1.0 mass.
They can be made to be directional,
although to our knowledge there are
no condenser microphones made with
directional qualities, with the excep-
tion of the foreign manufactured
models.

There is another type of condenser
microphone, which we shall mention
at this point. One type uses the
direct method, where the variation of
the capacitance of the diaphragm
to the back plug is amplified directly,
and the other is where the capaci-
tance of the diaphragm works into a
discriminator circuit, using the FM
carrier principal. These microphones

have virtually no distortion, and the
signal to noise ratio is greater than
can be achieved by any other method.
In my opinion, the reproduction of
this type of microphone tops that of
any other. Unfortunately, they have
not gained wide acceptance due to
their cost, and to the extreme dif-
ficulty in keeping the discriminator
circuit in adjustment.

Of these many different micro-
phone types we have discussed, there
are three general types that are in
common usage at the present time:
the pressure, or dynamic microphone;
the velocity or ribbon microphone;
and the direct amplified condenser
microphone. For the balance of this
article we will deal only with these
particular types, and we will refer to
them as the ribbon, dynamic and con-
denser microphones.

In considering the other tools used
in microphone pickups, the boom or
microphone stand assumes almost as
much importance as the microphone
itself. The stands are relatively
simple, consisting of a base on which
to mount the microphone, but a good
boom is a fairly complex piece of
equipment. These generally are
made up of a main pedestal mounted
on a mobile rubber-tired dolly, with
a platform high enough to allow the
operator to stand above the boom
proper. On top of the pedestal this
movable, inclined arm or boom is
swivelmounted in such a manner
that the operator can swing it over
the entire set. The main boom is a
telescoping device which can be
cranked noiselessly in and out during
takes. Also, a telescoping control
rod on the boom can be rotated by
the operator’s hand to swing the
microphone in a 360° circle.

At the end of the boom the micro-
phone is suspended and balanced so
that the center of gravity of the
microphone is in the center point of
the suspension. All pulleys and mov-
ing parts of the boom must be ex-
tremely noiseless. The cables draped
on the boom are specially fabric
braid covered for maximum flexibil-
ity, to follow every movement of the
boom. Rubber cables are unsuitable
for this type of work, as they squeak
and make noises running over the
pulleys. In the boom the operator
has a piece of equipment which al-
lows him freedom to maneuver the
microphone to follow actors across
the set, up and down stage, and face
the microphone always in line with
the persons talking. With a good
boom the microphone can be flipped
180° back and forth during dialogues
between two persons.




The fishpole boom is a much less
complicated device than the stage
boom, but is particularly adapted for
use on exteriors, and in the making
of Westerns. This consists of a long
pole, with a cable running through
the center, and a microphone hung
out on the end. It is held in the op-
erator’s hands like a large wand,
and with this wand he can maneuver
the microphone into position. The
microphone is suspended on the pole
at about a 45° angle, so that by ro-
tating the pole, it can be faced in
one direction or another. The fish-
pole boom is used chiefly on outdoor
shots where a large stage boom would
not be practical.

In any discussion of microphone
pickup tools, the wind screen, al-
though it is actually a more or less
minor tool, must be taken into con-
sideration. This is not always used,
except for exterior shots, but be-
comes an essential piece of equip-
ment if there is any movement of
air. Quite often sub-audible blasts
of wind that will rattle microphone
diaphragms are present even on days
where very little air disturbance can
be detected. These small air blasts
are very annoying, and can be easily
avoided with a good wind screen. The
screen will consist of a wire cage
covered with two or three layers of
silk or gauze; or one layer of gauze
and two or three layers of silk stock-
ing material. Sometimes two concen-
tric spherical cages, one within the
other, will be even more effective.

For reducing low frequency reson-
ances and improving tonal quality
of voices through the reduction of
hum and other low frequency noises,
the dialogue equalizer has become

an indispensable tool in the hands of

the audio engineer. An equalizer is
a frequency discriminating network
which produces a desired variation
of attenuation over a range of fre-
quencies. There are an unlimited
number of applications of different
types of equalizers available in the
audio field. We will, however, con-
fine our discussion to those directly
connected with microphone pickup.

On television and motion picture
sound stages, large, low frequency
variations are inherent. These low
frequency stage noises will sometimes
blanket the entire microphone pick-
up. Since it is not uncommon for
different stages to have variations in
low frequency response characteris-
tics, the low frequency dialogue
equalizer would consist of a semi-
variable type, variable by means of
either a key or links on terminals
which can be set at the beginning of

a show. It would be a high pass filter,
having a hinge point at 300 cycles,
with a fairly rapid roll-off below 200
cycles, and having four adjustable
steps at 0, 4, 8 and 12 db at 100
cycles. These taps or steps should
be so arranged that it is possible to
lock the equalizer into position and
not disturb or move it during the
take of a complete show on a particu-
lar sound stage with characteristic
acoustical conditions.

The high and dialogue equalization
requires a different type of device.
This should be easily variable by
means of a knob with finer steps, al-
lowing changes during takes if neces-
sary. Such a ‘device would take the
form of a variable high end equalizer
which would enable the operator to
raise the high end from the flat char-
actreistics to a maximum range of 0
to 12 db at 5,000 cycles. These steps
should be of approximately 2 db so
that the mixer can vary them during
takes, because as the microphone
swings around a set and moves away
from the performer there is a dis-
turbing or noticeable gain in low
frequency characteristics of the set,
and a loss in the high frequency.
This variation in frequency response
occurs so rapidly that an easily ac-
cessible knob is necessary in order to
make corrections.

There is another type of equalizer
that is used to great advantage in the
subsequent re-recording of takes. This
equalizer functions as a depressant
in the high ranges in the 3,000 and
5,000 cycle band, for the purpose of
removing objectionable sybillants
which were not detected during the
actual take.

The foregoing is a fairly complete

coverage of the tools required for -

motion picture and television record-
ing. Before proceeding with a dis-
cussion of their usage and applica-
tion, we would like to bring out a
few pointers regarding their main-
tenance. These tools, like the tools
of any profession, require constant
care and attention in order to main-
tain peak performance. We recom-
mend that microphones be kept and
used by the same operator, since the
operator gradually becomes accus-
tomed to the idiosyncracies of these
devices and can in time acquire a
proficiency in the use of one or more
of his own microphones. Proper care
of microphones is essential to keep
them at the peak of their perform-
ance. When not in use, they should
be stored in their proper receptacles
to keep them dirtfree and enable
them to be transported without dam-
age. Dynamic and ribbon micro-

phones are prone to attract tiny bits
of iron particles that may be present
in the atmosphere. These adhere to
the microphone and eventually load
it with fine metallic particles. To
clean the microphone, roll a bit of
scotch tape, sticky side out, onto the
end of a toothpick and carefully
slide it around the edge of the mag-
nets. In this way the particles can
be picked up and removed from the
microphone without disassembling
the entire unit. In caring for the
boom the most essential point to
keep in mind is that all pulleys and
slides, cables and rods, and each
moving part be kept scrupulously
clean and dirt free to prevent rum-
ble, and be well-oiled so that they
operate with ease. Proper counter-
balances should be provided to ex-
actly match the weight of the micro-
phones and other gear hanging on
them.

To understand sound microphone
pickup techniques, one should have
a fair knowledge of the nature of
acoustics and sound itself. Sound
pressure waves are a series of con-
tinually expanding wave motions, pro-
duced by alternate compressions and
rarifications of the atmosphere. When
sound travels, the air itself does not
travel from the origin of the sound
to the pickup point. The expanding
pressure wave is propagated through
the air by the transmission of the en-
ergy to the molecules in the atmos-
phere, which oscillate forward and
backward. We might refer here to
the well-used analogy of the propa-
gation of a bump or a jerk from the
engine at one end of a freight train
to the caboose at the other. The
elasticity of the atmosphere will of
course vary with its density depend-
ing on altitude. At sea level, which
is approximately 15 lbs. pressure per
square inch, the speed of sound wave
propagation is 1100 feet per second.

To illustrate attenuation we might
mentally convert the rigid structure
of the train to one of soft, compliant
rubber, which, when bumped at one
end, would diminish the transmission
of this original wave of energy until
it reached a point of complete absorp-
tion before arriving at the caboose
end. This would demonstrate atten-
uation caused by the medium itself,
indicating infinite attenuation on the
rubber train, which will vary in the
ratios of time and distance. The
amplitude of the pressure waves is
attenuated, therefore, depending on
the compliance of the medium or at-
mosphere, which is affected by at-
mospheric pressure, thermodynamic




factors, and other existing conditions.
As the speed of propagation depends
on the density of the medium, it fol-
lows that at higher altitudes the at-
tenuation would be greater, as the
speed through the air would be slow-
er.

The natural attenuation in the com-
pliance of the medium, distance trav-
eled, and the attenuating effect of
the microphone itself, are factors to
be taken into consideration. A micro-
phone with a diaphragm of one-half
inch diameter is sampling a very
small portion of this pressure we
have, and the further from the source
the smaller the sample of directly
radiating energy.

Of particular importance is the
effect of the acoustics of the stage
or set. When these pressure waves
or bubbles hit obstructions and walls,
they will either be reflected or absorb-
ed, depending on the material of
which the obstruction is made. The
reverberation or re-echoing of sounds
among the various solid surfaces may
detract from the audio intelligibility.
The reflected sound also is in the
shape of an expanding bubble which,
depending on its phase in relation to
the original, may either increase or
decrease the amplitude at the time of
impringement on the diaphragm of
a microphone. This condition can
cause serious problems in the record-
ing of speech, since speech depends
entirely on how faithfully the repro-
duced sound compares to the orig-
inal sound. In the recording of musiec
this is not such an all-important fac-
tor. In fact, a condition that is very
detrimental to speech recording may
be extremely pleasing to the ear in
music recording. As, for example,
the popularity of the echo chamber
technique used in recent years to add
a quality to popular music and vocal
recording that would be unbearable
if applied to the recording of dia-
logue. So the problems dealt with
in recording music become an en-
tirely different set of circumstances
than those involved in the record-
ing of speech.

Attaining proficiency in the re-
cording of speech which can be re-
produced with the maximum recog-
nition factor is an exacting skill that
can only be achieved by experience.
As is true with all highly skilled
trades, it is almost impossibie to
point out all of the “do’s and dont’s”
of microphone pickup on a set, since
only through trial and error can the
operator become really familiar with
the job he is doing. Any operator
who is new at the business should be
extremely diligent in meticulously
listening to and reviewing as many

of his own dailies and recorded
tracks as he possibly can, until he
is able to achieve consistent results.
In this way he will gradually become
accustomed to the peculiarities of re-
corded sound as compared to sound
as interpreted by his own ear on the
set, and thereby develop his individ-
ual techniques for producing good
recorded sound. No skilled work-
man can ever learn to do his job
well unless he sees the end results
of that job, and I can not stress too
greatly the importance of the operat-
or’s spending a great deal of his time
in this critical reviewing of his own
recorded tracks.

Good dialogue and speech pickup
requires the cooperation of a two
man team, one operating the boom
and microphone and the other mix-
ing and monitoring and doing the
equalizing. Never should more than
one microphone at a time be used on
a speech pickup, not even in stereo-
phonic recording. The separation
and positioning of sound in stereo-
phonic is done later in dubbing. To
achieve the best results we also re-
quire close cooperation with the
cameraman in order to obtain the
maximum benefits of dramatic ef-
fects.

One of the primary considerations
which must be stressed in the pick-
up of dialogue is the importance of
achieving consistency of quality. The
ideal of course would be to have the

“microphone at all times about eight-

een inches from the lips of the speak-
ers, by which a near perfection can
be attained. This ideal situation is
usually possible in broadcast pickup,
but in motion pictures and televis-
ion broadcast this is out of the ques-
tion since we have to consider the
picture as well. So we will have to
compromise and take something not
as perfect as we would like, but set-
tle on a technique which will allow
about 50% of perfection and attempt
to maintain this quality at all times.

It has been proven that the human
ear can tolerate a great deal of fre-
quency distortion, provided these
distortions do not vary with time.
Articulation tests of intelligibility
show that listeners get a poor score
when the frequency response is sud-
denly altered. Intelligibility scores
pick up as the listener’s ear becomes
conditioned to the change. So it can
be seen that to achieve and maintain
a consistent pickup quality is of vital
importance if we are to avoid dis-
tracting the audience by dialogue
sound reproductions of varying fre-
quency responses.

The boom operator should size up
the stage and the set, prior to the

actual recording, to familiarize him-
self with the acoustic problems that
will be encountered. If he is work-
ing on a small set he should check
to see if there are hard walls and
surfaces that will be encountered in
swinging the microphone around and
keeping it on certain performers.
For instance, if the action during the
take requires the performer to walk
across the set close to a mirror, the
microphone may have to be placed
slightly off beam at this point to avoid
a reflected slap-back of sound from
the mirror itself. This will become
noticeable by resonant peaks. He
should ascertain from the camera-
man what the exact camera angles
during the action will be, and work
out his plans to maneuver the boom
around the set to stay at all times as
near in front of speaking actor’s
face as possible, maintaining a mini-
mum distance of from eighteen in-
ches to three feet for closeups, and
possibly five to six feet or more on
medium and long shots. Also, it is
necessary to bear in mind the pecu-
liarities of the particular type of
microphone that is being used. Some
microphones, such as the dynamic
microphones, are not too critical as
to orientation. Ribbon microphones,
on the other hand, are extremely
critical. The sensitive axis of the
microphone should be aimed toward
the actor’s belt line, with an angle
of about 40° to the actor’s lips for
cardioid microphones, and approxi-
mately a 60° angle for dynamic micro-
phones. These types of pickups will
sometimes drop the level at the 5,000
cycle range from four to ten db, de-
pending on the distance and the angle
of pickup. At this point it will be
necessary for the mixer to adjust the
5,000 cycle peak of the dialogue
equalizer, bringing it up in the higher
frequencies.

The mixer should set his high pass
equalizer to roll off the low end, to
give the most consistent low end
quality whether the actor is talking
within three feet or eight feet of the
microphone. This will vary some-
what with different stages. A typical
stage might have a reverberation
time of about three seconds at 100
cycles, one second at 1,000 cycles, and
three tenths of a second at 10,000
cycles. By this it can be seen that
the further a microphone is moved
away from the source of sound, the
greater percentage of room noise and
reverberation characistics of the
room he will get in relation to the
direct pickup. The longer the rever-
beration time, the more objectionable
the pickup of this reverberated sound.




Also, the speaking habifs of an ac-
tor will have a great deal to do with
the quality of the pickup. In dia-
logue between two persons with fair-
ly similar speaking voices, the best
positioning for the microphone is
about equi-distance between them.
Should you have the problem of re-
cording dialogue between two actors
whose speech levels vary greatly, one
should be favored over the other.
The operator must swing the micro-
phone around from one to the other
as they talk back and forth, even
though he has to make a swing of
180°. This is usually done by rotat-
ing a shaft on the microphone boom.
And here one must stress again how
vitally essential proper maintenance
of your equipment can be, in order
that every moving part of the boom
is quiet in its operation.

The mixer should at all times be
very alert to the quality and charac-
ter of background noises present dur-
ing recording, since stage noises and
such can make tracks impossible to
match up. Sometimes, when making
pickups on very jumpy backgrounds,
from long shots to closeups, and back
again, it may be necessary to mask
some of this with suitable sound ef-
fects or a background of music track,
because there are times when it is
virtually impossible to get perfect
matches of tracks.

Recording sound on location out-
of-doors presents an entirely differ-
ent set of problems than those dealth
with in stage and set microphone
pickups. When recording exterior
shots, we are actually working in a
reverberationless set, and the high
frequency losses are greater. Extran-
eous noises are more prevalent and
difficult .for the operators to detect
out-of-doors. Sounds that do not be-
long in the picture may go unnoticed
by the operators while the picture is
being shot, but be very annoying to
the extent of making the recorded
dialogue almost unintelligible to an
audience. For instance, during the
filming, the operators may be aware
of a running stream nearby, but since
it is in the Iocale, it becomes to them
a natural part of the scenery. How-
ever, the noise of running water will
sometimes pick up very loudly, and
if the stream does not show in the
picture, but the audience hears it,
this can be extremely distracting. By
being around the actors for hours
between takes, the operators become
used to many existing noises and au-
tomatically eliminate them from what
they hear during the shooting of pic-
tures. The clink of coiis in people’s
pockets as they walk through sets is
sometimes undetectable during the
filming, but is a glaring distraction

when shown on the screen, because
there is no logical reason for this par-
ticular noise.

On the other hand, many times
these background noises are a desir-
able and necessary part of the sound
track, contributing to the dramatic
story effects. The clink of keyes and
coins, the metallic jingling of bells
on harnesses, the chittering of a flock
of birds in a tree, usually do not
come through unless the right type
of microphone is used. If a micro-
phone with a low recognition factor
is being employed these noises may
not be noticed by the crew when
listening on the ear phones or the
monitor, but will be picked up and
reproduced as background steam.
This is due to shock excitation of
the ragged response of microphones,
whereas if the right type of micro-
phone were selected, these would be-
come a part of the scenery and he
recoghizable on the screen for what
they are. With careful microphone
selection these extraneous sounds can
be turned from a curse into dramatic
effects. Condenser microphones, with
their high recognition factor, are an
excellent choice for this type of pick-
up. Ribbon microphones are also
good, except for their susceptibility
to the slightest wind current.

Vocals for motion pictures are not
usually too difficult to record. They
are handled much in the same man-
ner as broadcast pickups, with the
actual recording of the vocal track
being made in an isolated recording
booth or studio. Here the artist
sings to the accompaniment of an or-
chestra, or of recordings that have
been pre-scored. This accompani-
ment is piped to him through ear-
phones, and only the vocal track is
picked up at that time. These tracks
are then separated and scored before
the picture is made, so that during
the filming the vocals are pl-vad ever
a loud speaker on the set, with no
sound being recorded at that time,
and the vocalist merely makes lip
movement or sings along with his
own vocal recordings. The micro-
phone technique in this case is gen-
erally the use of a microphone stand
in a recording studio which has the
necessary acoustical properties for
vocal recordings. If a vocalist has
had previous microphone training he
will know exactly how to keep his
proper distance from the microphone
for various musical passages. How-
ever, if the artist has not been train-
ed in correct recording procedures,
the operator will need to instruct him
in keeping a correct distance from
the microphone at all times. This
distance will vary with the intensity

of the musical passages, from eight-
een inches minimum, to about three
feet maximum, being close enough to
get “presence” but not so close as to
pick up excessive sybillant distor-
tions.

In scoring orchestra pickups for
motion pictures the most general
practice is to score the sound track
after the picture is assembled. The
picture is then projected on the
screen with suitable cues written on
the film. The most satisfactory re-
sults in music recording are achieved
by very close cooperation with the ar-
ranger. There are many different
approaches to the microphone place-
ment problem in this type of record-
ing, this being largely determined by
the specific requirements of the ar-
ranger. In some instances it is pre-
ferable to suspend it directly from
cables attached to the ceiling. At
other times a single microphone pick-
up is used and placed over the con-
ductor’s head or behind him. If the
arranger prefers to emphasize cer-
tain sections of the orchestra at dif-
ferent times during the recording it
will be necessary to place micro-
phones at strategic points through-
out the orchestra, with the separation
of the sections being handled by the
mixer. In the case of title music, etc.
microphones are usually placed out
in front of the orchestra. The actual
microphone techniques employed for
orchestra pickup do not vary widely
from broadcast type techniques or
record recording techniques.

Sound effects in motion pictures
are quite often recorded at the same
time and along with dialogue on the
sets. However, there are many sound
effects that cannot be reproduced in
this manner, such as train whistles,
horse run-bys, the noise of brooks
and rivers, wind and storm effects,
door slams, etc. .Due to the acoustics
of the set it is difficult to pick up
these sounds and reproduce them in
a recognizable form. So they are
recorded separately or drawn from
libraries of previous recorded sound
effects, and put on different tracks
to be dubbed in later. The pickup
of these effects is strictly up to the
experience and the discretion of the
operators.

In conclusion, since microphone op-
erating technology is a combination
of technical know-how, skill, and ar-
tistic judgment, it has not as yet been
reduced to an exact science, and
more than likely never will be con-
fined to scientific definition. There-
fore we can only state, in a final sum-
ming up, that there is no substitute
for good common sense and long ex-
perience.




The LARGEST Selection of the SMALLEST

ELECTROLYTICS

is available from AEROVOX!

...and only from Aerovox can you choose from the widest
selection of case styles and constructions in a complete range
of low-voltage values. For small space applications... for
transistorized assemblies...ALL your requirements for
miniature electrolytic capacitors are available from Aerovox.

TYPES TNE & TNED

Preferred type subminiature electrolytics where
cost, small size and long operating life are of
prime importance in transistor assemblies. These
tiny, low-impedance, low power factor units are
furnished in film-lined glossy tubes with plastic
end seals. Available in standard voltage ratings of
3 to 50 vdc with operating temperature range of
—30°C to +65°C. Leads are firmly imbedded in
plastic end seal and will not pull out or work
loose under the most severe operating conditions:
Color coded end-fill and case marking denotes
positive terminal.

TYPES SRE, SREN, AND SRED

Improved electrolytics especially suitable for
cathode bypass applications, screen circuit filters
and transistorized assemblies. Units tightly sealed
in tubular aluminum cases available with external
wax-impregnated cardboard insulating tube.
Exclusive end-seal provides greater creepage
distance and assures positive electrical and
mechanical contact. Standard dc voltage ratings
from 3 to 150 volts. Operating temperatures
from 0°C to 85°C.
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TYPE XPP

Miniature, hermetically-sealed, metal-cased tubular
aluminum units designed specifically for maximum
life where size and weight must be kept to a
minimum. Exceptional shelf-life characteristics.
Standard voltage ratings of 1 to 5 vdc and standard
temperature range from —20°C to -}-65°C.
Available with axial leads only.
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TYPE PWE

R Miniature electrolytics encased in dense steatite
e tubes with special plastic end fill. Offering high
capacitance at low voltages, these units are capable
of handiing full-size loads in industrial applications.
Standard voltages from 1 to 50 vdc and standard
operating temperatures from —20°C to -1 50°C.

For detailed technical information write...




