Figure 1
Setup in live-end dead-end studio.
(Courtesy Ralph H. Jones Company)

Figure 2

Eliminating unwanted pickup from live end or side walls with a
cardioid or unidirectional mierophone.

(Courtesy Ralph H. Jones Company)

Placement and Operation of
MICROPHONES IN BROADCAST STUDIOS

CORRECT PLACEMENT OF A PARTICULAR
MICROPHONE depends on a number
of variable factors such as the acoustic
characteristics of the studio, type and
placement of talent. directive response
of the microphone, and the size of the
audience. Because these factors are so
widely variable no fixed rules or
placement diagrams can be depended
on to produce the desired effects in
every application. Each program ar-
rangement or variation thercof must
be treated as an individual case and
set up accordingly. Stringed instru-
ments, especially bass viols, for ex-
ample, are rather susceptible to hu-
midity and temperature changes, and
may thus require placement farther
away from the microphone on damp,
rainy days to maintain setup balance
and to prevent predominance of the
lower-frequency ranges. There are,
however, basic setups and arrange-
ments which have been worked out
over a period of years and have
proved most satisfactory in their in-
dividual applications.

In actual setups it is advisable to
use as few microphones as possible for
any given pickup, since microphones
placed at different points in the same
sound field introduce a certain
amount of phase distortion. For small
groups, orchestras or dance bands one
microphone usually is sufficient, and
in a number of cases has proven ade-
quate for larger groups and cven for
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complete  concert  orchestras. Proper
overall balance is obtained by selective
grouping of instruments and talent
and the results checked by actual
monitoring tests.

In featuring one or more instru-
ments it is at times desirable to use
an extra microphone for each featured
instrument or section and fading the
microphone in at the mixing panel.

In setups for a soloist with piano
accompanyment an RCA 44-BX or
similar velocity microphone is usually
used. Placing the vocalist at a distance
ot from four to six feet irom the mi-
crophone prevents excessive peaking
of certain notes and eliminates the
sibilant effect usually noticed at lesser
distances.

A satisfactory Dhalance between
piano and voice is usually obtained by
placing the piano, with top raised,
about twelve to fifteen feet away with
its open side facing the microphone.

In Figure 1 appears a typical set-
up for a small group in a /lfze-cnd

COMMUNICATIONS FOR DECEMBER 1946

dead-end studio, with the group placed
in the dead end, facing the live end
and using a 44-BX bidirectional mi-
crophone; W, E. §-Ball used for sound
effects. Sound reenforcement irom the
live wall may be controlled by tilting
the microphone forward or turning
slightly to either side. The stand may
also be lowered a foot or so below the
speakers’ lip level and the face of the
microphone tilted upward. Some an-
nouncers prefer this method in gen-
cral speaking since it seems to allow
a4 more natural stance. Unwanted
pickup from the live end or from side
walls of the studio may be eliminated
by using a cardioid' or unindirectional
microphone® and arranging the group
as shown in Figure 2. Vocalists and
announcers are usually instructed to
stand at least two, and preferably
three feet from the ribbon type of
microphone to prevent accumulation
and predominance of low frequencies.
On the cardioid and unidirectional
microphones close-talking may be ac-



Figure 3
Dance orchgstra setup; violins 6’ from microphone, saxophones
4’ to 6’ behind violins, brass sections 6’ to 10’ behind saxophones.
(Courtesy WIIW)

complished by standing close and
speaking into the side of the micro-
phone, that is, in the plane of its rib-
bon and thus operating only the pres-
sure unit. With dynamic microphones®
approach may be made to within one
foot of the diaphragm without pro-
ducing undesirable effects.

The arrangement in Figure 3 for
dance orchestra is generally satisfac-
tory in studio setups. The violins are
placed at a minimum of six feet from
the microphone, the saxes about four
to six feet behind the violins, and the
brass section removed six to ten feet
behind the saxes, depending on their
loudness. A second microphone may
be employed when it is desired to fea-
ture muted trumpet or trombone or
other special effects. The guitar, ordi-
narily placed about three or four feet
from the microphone, may be placed
on the soloist’s side opposite the brass
or drums if these instruments pre-
dominate, or an extra feature micro-
phone may be added. The piano usu-
ally is placed at a distance of about
twelve feet, with its top raised and the
open side facing the microphone. A
second piano may be placed at an
equal distance and within the same
angle of pickup on either side of the
microphone, and then moved toward
or from the microphone until the
proper balance between pianos has
heen obtained.

For the same orchestra setup in a
band-shell or remote pickup where
audience and background noise is rela-
tively high a more satisfactory pickup
may be obtained by using a cardioid
or unidirectional microphone placed
in the same pickup position as the
44-BX velocity shown in Figure 3,
hut with the dead side facing the
source of objectionable sound. This

type of microphone also allows a
higher level to be fed into the audi-
ence loudspeakers before a feedback
point is reached. The announcer is al-
lowed to assume a close-talking posi-
tion at the side and about a foot away
from the microphone when:announce-
ments are to be made over background
music. It may be found advantageous
to place him directly in front of the
microphone, or, if the music level can-
not be sufficiently controlled during
his announcements, it may be neces-
sary to provide the announcer with a
separate microphone, placed with its
dead side toward the band to maintain
the . proper levels between band and
announcer.

A typical symphony (Figure 4) re-
quires a wide-angle pickup of approxi-
mately 140° to 150°, and for this ap-
plication a directional microphone! is
most suitable. The cardioid, with its
pick-up angle of 120° may be used
satisfactorily by placing several feet
farther from the orchestra. When
background noises and acoustic con-
ditiens permit, two bi-directional mi-
crophones may be used for pickup,
these being placed side by side and
separated by at least six feet and
turned so that their individual pickup
angles of approximately 90° will col-
lectively provide uniform coverage
over the required area. By this means
a weak section can be compensated
for by increasing the gain of that par-
ticular micrephone. A mere perfect
balance may often be accomplished by
raising the unidirectional microphone
to a height of six or seven feet and

moving farther away from the group.-

1W.E. 639-B.

sRCA 77. . !

SW.E. 618-A, 633-A (salt-shaker), 630-A
(8-ball).

“W.E. 77A or 77B.

Figure 3a

Orchestral pickup with suspended cardioid and velocity piano-bass

microphone.
(Courtesy WILW)

A similar arrangement employing a
44-BX velocity is used for pickup of
the large choral group, (Figure 5);
an extra microphone has been pro-
vided for the announcer and master
of ceremonies.

Microphones as Sound
Reenforcement Media

Targible sound reenforcement is
used to give greater depth and body to
broadcasts and to provide a satisfac-
tory sound level for the audience. It is
usually obtained through one of two
methods: () conjunctive, and (2) di-
rect. The first is commonly used in
remote or portable setups and consists
of a bridging coil connected across
the remote amplifier output circuit
and feeding into the phono or second
stage of the usual type of public ad-
dress amplifier. A variable pad or
fader is placed across the secondary
of the bridging coil to control the re-
enforcement level. The second method
is preferable in studio and similar in-
stallations of a permanent nature. The
reenforcement in this case is accom-
plished by the use of separate micro-
phones, usually concealed in the
wings of the stage or near the foot-
lights and feeding directly into the
sound system, the level being con-
trolled from a mixing panel in the
control room.

Microphone Phasing

When two or more microphones are
used simultaneously, the proper phas-
ing of each instrument in relation to
the other becomes a matter of prime
importance. One microphone out of
phase will result in a hollow or
boomy effect and prevent pertect
overall balance.

It is assumed that all microphones
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in regular use at a particular station
are, or have been, properly phased.
Certain conditions arise, however,
such as in the purchase of a new mi-
crophone or the return of a repaired
unit from the factory, that may alter
this phasing.

Condition of phase may easily be
determined by the comparative-level

connected to the regular input chan-
nels of the mixer. With the faders of
both channels set at the same level, a
reading is taken of the output of the
first microphone. With the first fader
still open, the second microphone is
switched into the circuit. An increase
of level as noted on the wvolwme indi-
cating meter indicates the second mi-

Figure 5
Choral group setup with unidirectional microphone 6 to 7° from group. Extra microphones are used

for

method in which two microphones,
one the microphone under test and the
.other known to be correctly phased
for its regular operations, are placed
side by side, the front of each facing
the same direction, and their outputs

(Courtesy Stockdale)

crophone is in phase with the first,
while a decrease in level denotes the
opposite.

Three methods are commonly used
to reverse the phase of a velocity mi-
crophone: (1) reversing the cable leads

Figure 4
Wide-angle pick for a symph s -
(Courtesy WLW)

at the microphone terminal block; (2)
inserting a patchcord in the circuit in
question with one end of the cord in-
verted, and (3) use of a line-reversing
switch.

The first method is used when a mi-
crophone is to be phased permanently
and is accomplished by removing the
screws which hold the microphone
grille in place and removing the cover
to expose the terminal block in the
bottom of the case, immediately above
the microphone coupling transformer.
The two cable leads connected to the
transformer primary are reversed and
resoldered.

The .second method is used when it
is necessary to reverse the phase of a
particular microphone after a pro-
gram is on the air. Patchcords (WE
type) are simply inserted in any con-
venient part of the circuit ahead of
the mixer, as Microphone Out to
Amp In or Amp Out to Key In with
one end of the cord inverted. With
patch cords of the single-circuit type,
where two cords are used to patch a
given circuit, reversal is made by
transposing the leads at one end of the
cord. The possibility of a momentary
break in the program or an instan-
taneous circuit pop may be avoided in
patching by waiting for a convenient
pause in the program, then keycuiting
or by closing the fader at the instant
patch insertion is made. The same end
may be accomplished prior to the air
time simply by rotating the micro-
phone through an angle of 180°.

At the transmitter it is often found
that when the polarity switch of the
modulation monitor is set to read posi-
tive peaks, one particular voice peak-
ing zero level may register 100%, yet
another speaker giving the same audio
level may modulate only 60%, or less.
However, on reversing the polarity of
the program line the second speaker
is found to also modutate 100%. This
condition, known as extended positive
peak modulation and due to the pe-
culiar harmonic content of some
voices, particularly male, is usually
more noticeable when one announcer
or speaker follows the other on the
same microphone. A line-reversing
switch installed at the transmitter end
of the program line is used to reverse
polarity when necessary and thereby
equalize the modulation peaks of each

"type of voice. Use of such a reversing

switch is limited to the transmitter,
since the studio engineer usually is
provided with no means of checking
actual modulation percentages.

Figure 6

Typical setup for » quizz program.
(Courtesy WKRC)
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