Studio Control Room Design

Technical

ottowixg World War 1I, almost

every broadcaster considered the ad-

vent of FM in the design of new
studios and control rooms. In this eon-
nection, nearly all manufaeturers of
studin conscles designed them to incor-
porate two output channels, so that pro-
grams could be fed to both AM and
I'M transmitters. The design of these
conaoles was sueh that in most cascs
they fit the aver-all requirements of an
average control room, Without ques-
tion, however, cach installation is &
case by itself and must be considered
as sneh.

In the design of the control room
and studios at WRREN, four studios
were considered.  The reguirements
were auch that it had to be pussible i
feed the outpmt of any of these four
studios to either AM-FM-Recorder or
audition. Tn considering economy, it
was fdecided to situate two Cleneral
Electric eonsoles, four turntables, two
racks, a high fidelity AM-FM all-band
receiver and Teeording tables in the
control room. To effeet an operation
such axz this, careful consideration must
be given to the acousties of the control
This destgmn had to permit oper-
atinn of two or more loudspeakers at a
level consistent with good operation.

Az shown In Figs. 1 and 2, the con-
soles in the master control room are
arranged facing cach other. Each eon-
sole 13 situated so that the control op-
erator may easily see into studics A-B
from consele t, and studios C-T¢ from
console 2. Two turntables are wired
to  each conscle, All microphones,
speakers, turntables and other ecireuits
affeeting flextbility, are hrought out to
jacks on the two racks. 1t is therefore
a simple procedure to eross-pateh any
micreplione or mierophones, and the
sneaker, to the opposite  console.
Maunted on the wall and dircetly in
back of each turntable are cueing am-
plifiers in the speaker cabinets. There
arc eirenits huilt into each consale (o
cue-in  trangeriptions: however, their
usc necexsitates momentarilv dizeon-
wecting the mwonitor amplifier from
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details of an efficient control-room layout.

it normal position. Te uvoid this, sen-
arate cueing anplifiers were installed.
These amplifiers are placed  across
the ontput of the pre-amplifiers, located
within the turntables, by the opera-
tion of a apring return switch.
Remote Line Inputs

There are eiglt remote line inputs
on eazch console. Associated with these
remote inputs are alse eight cue but-
tons. It is therefore possible to feed
program or eue to any af the remote
lires. A comsole with a remote input
se'netor 1s quile eonvenient as it elim-
inates patching-up remotes provided
there are a sufficient number of zelec-
tors when there are more remote pick-
ups than remote inputs. Of course,
there is a circuit allowing talk-back
with remotes, as well as the conven-
tional override circuit.

Reinote liue €1) on both consoles, is
used for the incoming network eirenit.
It might be interesting to point out
Juat how the network iz brought inte
toth consoles. Tt 1s desirable to have
hoth consoles gymmetrical. so a net-

work program in progress may  be
maved froin gne console to the other
without interrupting the progeain.
Two isolation amplifiers were bridged
acrosg the ontput of the notwork line-
eiualizer, Any desired level up to 0 v
can therelore be obtained. One of these
outputs s fed to each console, uppear-
ing us Remote (e, 1t is then possible
to feed a network program to the same
line, cither AM or M simultancously,
and switch from one consale to the
other.

As wentioned, there i a high-fidel-
ity AM-FM all-band communications
receiver in the control room. This re-
coiver is used to monitor AM or FM
operation, as well as for many other
applications. The output of the re-
ceiver appears on jacks at 500 ohmas,
and when adjusted to the correct level
may be fed to any console as 1 remote.

It is interesting to note something
new in broadeasting technique for this
area. It is planned to broadeast a
sports program over a key station over
both their AM and FM transmitters

Fig. 1—The Master Control Room of WRRN, Warren, Ohio, showing the loca-
tion of the contral consales, equipment racks, turntables and other facilities.
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hiuhest distertien oeeurred at 00 ¢y
cles ad was measured at 89%. The
meosurement was mwde witlhh an out-
pnt devel of f1odh The lowest dis
tortigun measured J43% 1 80 eveles with
an oulput ol 16 b A froguene
run indieated each ehannel ot to L1
dh, 30-15000 eveles.  Mousureincnts
were wiade using o ITewlell-1uekard
dudio vscillator, aned noise aml distor
tion eter.

Tu sunnming up the eapubilities of
thiz eontrol room, the following aper-
ations are poassible:

I. Feeding fonr dilferenl  programs  In
diflerent lirres and recordine nne of 1l
rroErain g,

2. Feedine (he network with nne console
and  recording it.  Heeeiving network
progiam throngh the second eonsole feed
ing hollt reansputiers with o onimmn
ol operming  personnel sad  with ene
spare channel

3 Feoeding the nelwork wilh one console
and veceiving this network program back
through the second channel of the same |
console. recordine  aml feeding 11 to
either the AM ur FB rransmiiier.  This
cart be aceoamplished  with no difienly
by one eontrol owperalor. In this oper. |
ation the second console wounld nob he
irsed

4. Duplicating  programming 1o beth AN

and TM transminers and splitting up 1lhe |

station hreak ao that “FAT afler 1he
call letters would he fed to the FhI
tranamitter only.  This can be aceon-

plished ntilizing one anmonncer aml o

coltlrol eperator. |

b Comyplele tlexibility wheiely any of the
foue gticliog can be operated into any of
the two consoles with a minunun of
cllon) on e part of the eourral operator.

6. Dhplicale svstems in which the operaiion
of any wme of he two sysiems iz net
depondent apon he other therehy elim-
mating cxiended ofl-1he-aiv periods.
Oue of 1he important itss in con

sidering faecilities for a studiv control

room is tolal initiul cest as well ug
operating cost. The tfotal initial cost
of ilie instullation described averaged

60% of the guotation far custom-built

cgtipment. Operating ocosts require
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sepivme vaabderation as they are con-
toual, Here peain 00 = a2t a oinimunm
withont oy sacrifice In operatinnnl re-
quircinents, This jo=tallation has been
opertting  for the poast ten nwahs,
Orher than tube replaeements, and
these Torve oeeuresd within 1l i
tenaee =eliedule, no elestrical o o
orational ditHealtivs have oeenveead,
After 1lds extenwded,  eontinunl  ex-
perteiee with the faeilitios deseribod
[rewein, wie deel thal 110s 35 gm0 answer
too the voustautly Tnereasiue  denpend
fene e ofhicient, boawv-eost, fexible sto-
I:”n control room 11:1.-5#’11 where e de-

el it feedl alie gr tore progran
oo one or nmee ehatnels, The eoon-
pactress of the desizn makes it obvi-
ans inog gquick wlanee that operating
eusts, both in the teehmical ad an-
noteing dopartients, are cut te oA
minimun Aside from tne purely
techien]  =tamdponiet, rhis  design s
very g rwefive, iviug the Dmpressiog
of syl

duess withou! waste spece.
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(ther atations located 1 other mar-
kets, hut which are within the service
area of the FM tramsinitter, will feed
the output of a highdidelity FM re
ceiver into the conmole as a remote.
The program may then be fed to their
AM and FM transmitters, This oper-
ation should be extremely effective.
On each econsole, there are four
monitor ene buttons. Theso are used
to monitor bhe network, AM, FM and
onc which ia a spare input which ¢ould
be used to continuously monitor a re-
mote line, output of a receiver, or any
other circuit of suitable level. Tt is
thus possible to allow any studio to
monitar any facility at loud speaker
level, For most purposes it is vsed as
a monitor cue for either AM or FM
when the following program is to be
moved to an opposite console.
Talk-back facilitiea, go necessary in
good operation, are built into the eon-
gole. With every loud spesker in the
stilios, lounge, reception room, news
and record library available through
jacks, it 15 & simple procedure to cross-
patch speakers to talk through any of
these foud speakers.  ('ross-patcling

speakers is also possible to allow talk-

back between any studios.

The four atudica are sc arranged
that the control operators have un-
obstructed vision into two studios from
each cousole. Studie A, Fig. 3, the
largest of the four studios, is used for
audienee participation, seating ahout
100 people. Studios B and ¢ are large
snough to acvowmeodate three announ-
cars. Sindie £}, smaller than Studio
4, 8 nsed for small groups. Four
microphons outlets appear in each atu-
dio. In studios A and 1, there are
four utility outlets wsed for monitor-
g end additional microphoue outleta
if cver required. The utilitics are also
uaed to fend the ontput of a portable
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Fig. —This special output circuit ar-
rangement is used to permit transmis-
sion to either the AM or the FM
transmitter from either one of two
program consoles. The circuit is act-
ually a Wheatstone Bridge that pro-
yides a high degree of isclation be-
tween the two input circuits provided
all legs are of exactly the same resist-
ance value., The outgoing line, which
constitutes the fourth leg, will not
meet this requirement unless a large
pad is used to isclate line impedance
variations from the bridge. Isolation
coils would b2 needed.

set of two turntables, one mierophone
and respective amphifiers, at Owu to
the control room whore 1t may be en-
tercd as a remote. This unit is invaln-
uble for sound effects or for record
programs where the announcer wishes
to cun and operate the turntables,

Isclation Amplifiers

Bridged serosa the AM-IYM and net-
work lines are three isolatioun anipli-
fiers. The output of these amplifiers
forms a cable of the three pairs which
rnn to ench of the studios and all of
the business offices. These outpnuts
appear on wall recepiacles. A small
amnplifier is bridged across any one of
the three lines by a selector switch
allowing any office to monitor AM,
FM, or the network. In the case of
the studios, a selector switch picks up
any one of the three lines and eon-
neets it to a headphone jock. It is
then possible to monitor any one of
the three lines.

TTpon considering the outputs of the
program amplifiers of the two consoles,
it was decided at firat to utilize relays.
These relays would ronncet a selected
program amplifier to the AM or FTM
loop. Buch design, while adlioring to
sound prineiples, waa not the answer.
The uae of relays would allow lock-
nuts, inercase maintenmance and cause
a suhbsequent incresse I the over-all
eost of the installation. The answer
to this problem was the use of impe-
dance-matching resistor networks. One
of each of the two program amplifier
outputs was fed to either end of the
nad, the ontput of the nenvark being
connected to the line as shown in Eig.
4. This arrangement eliminated all
complications. The outputs of the pro-
gram amplificrs can well stand the loss
cansed by the use of the pads.

When the coutrol room instsHation
was eomnpleted, distortion and frequen-
¢v runs were inade on the equipment.
Padding down the outpnt of an audio
geeillator to simulate the output level
of a mierophone and attaching a noise
and distortion mnmeter ta the output
pail, meadurements were made.  Tho

[Continucd on page 85

Fig. 3—This studic at WRRN is approximately 16 x 36 feet and can accommedate an audience of 100 people.
Reference to Fig. | shows the relatien of this studic to the associated control room and its convenient relation to

the entrance lobby of the station.
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