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Enlarged WOAI| WOAI-FM
'_Studio Technical Facilities

The master control room showing a part of the console, turntables and equipment racks.. Rack on left contains the preset switehing equipments, while

the others contain the equipment for the large auditorium studio (4), medium music studio (B), a-m arnouncing studio (), and f-m announcing studio (D)..

WrEN WOAI, NBC affiliate in San
Antonio, Texas, prepared for the in-
stallation of an f-m transmitter, with
requirements of separate program-
ming, complete revamping of studio
facilities was necessary.

Existing facilities were installed in
1938, when the station’s studios were

rebuilt throughout. At that time the
plan consisted of one large control
room and three studios: a large
auditorium studio; a medium music
studio; and an announce studio. One
studio was located on each of three
sides of the control room, permitting
control of program origination in any

Figure 1

The control panel for studios C and D,

the a-m and f-m announce studios.
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studio from a single, custom-built con-
sole, having three separate control
positions, one for each studio. All net-
work, remote and transcribed pro-
grams were handled through the con-
trol panel for the announce studio.

By means of relay switching, any or
~all of the studio output amplifiers
could be switched to a line amplifier
feeding the WOAT transmitter Jocated.
at Selmd, some 17 miles from San An-
tonio. Recording and outgoing net-
work feeds were handled by means of
two bridging amplifiers equipped with
rotary input switching. Since, nor-
mally, all programs originating in the
studios were carried on the WOAI
transmitter, this system proved very
flexible and quite satisfactory.

In the planning for the new dual
operation, a number of other factors
were taken into consideration in order
that the new facilities would provide
for future expansion. The final plan
called for a second announce studio
for the f-m operation, a larger record-
ing room to handle more conveniently



the increasing recording load, a con-
trol booth for the auditorium studio?
and a preset-type switching system in
the master control room.

The initial planning on this con-
struction was started in the fall of
1946 and completed one year later, the
rather long time being due principally
to delays in the delivery of materials
and equipment. Further, it- was im-
possible in 1946 to secure a custom-
built preset switching equipment,
which necessitated our assemblying
and wiring this equipment in our shop.

The second announce studio was
obtained by dividing the fortunately
large announce studio into two studios.
A sound lock was provided between
the entrances for better sound isola-
tion. To provide for a more desirable

by CHARLES JEFFERS

Technical Director

the second for the announce studio of
WOAI-FM. . The mixer circuit of
each half, as shown in Figure 2, upper

was secured from a store room adjoin-
ing the auditorium studio.

To obtain as great a flexibility in

recording room, the end of a large and operation as possible, the old announce and lower right, has six inputs. These
little used rehearsal room was made studio control panel was replaced with are announcer microphone, National
available with a single wall. This per-  the panel shown in Figure 1. This  Broadcasting Company or Texas

Quality Networks, remote-1 or 2, and
turntables. The volume level of any
channel except the turntables is ad-
justable on the panel. The selection. of
thé network or remote line is made by
panel keys and the announce micro-

mitted moving the recording equip-
ment out of the 5-kw auxiliary trans-
mitter room, thereby providing room
for an interim operation 3-kw f-m
transmitter. Space for the last con-
struction, the auditorium studio booth,

single panel contains two separate but
identical control positions, the first,
for the announce studio of WOAT and

1Contains a custom-built console and two
turntables._ All amplifiers and associated equip-
nient are in lower part of console.

Figure 2
. Mixer circuits for the announcing studios, C and D, and circuits of the turntable and adjunct systems. In these schematics, R indicates the jacks mounted
on the rack, and C the jacks mounted on the console. The 500/500 ohm pads are 20 db Daven 950 types, identified as D in the circuits. The secondary
ot the coil in position E is loaded with a 500-ohm resistor. TQN arc symbols for the Texas Quality Network.

To amp, Vo Speukﬂ .
Al x
‘Eﬂh tlcndcfﬂys
2! Chi
». %\7147#_ 'Q? 2500n {200
w Coad OL W < -a30n.
‘G4 Zch asab 5@ 250,500 z:dh © N | 6000 o0/
’ ANN'?W 35db
NBC L
— } 10db -30db’ C
N A T, — AN
2w 250/500 1 —_ m—o—o—] b .
/! “85db - 250 0hms __

Balonced

S Tﬁ?\/ w i 250 Chms ‘ REM-| o
A B ooy

:uuh 250/250 -23db

250/ 500
+206b

To'c"
500 Ohms

500/250

o REM-2 %D o—0

8ab
50 » ‘ .
pra m - o “sadb 30 repod
7 , 25001 .
L e 3 Al 250 Obms Bolanced 2%00rme
— Ay £ 154b {2507250)
25072%) i C = Palch Qut Mare
250500 1—;0 3idb S0 0250 G ™ For Budinions - 500 Ofms

e
Eurrﬁcb\es .| Studio C

VI On Preset Panel

Reiay

g
o
z

o ToChonnel Sa—

?LQ

ol s |
R Soeokar

c &b
Monitor

Adjuncts i Studio D ToAmp T Specker
20000800 Pag 020 iy ML L J ~
NBC 125 Chms 4 ANN ~
Ga T [TLe v , I o
I LA 6000 208 m S0/250
. - X500 3 TQNIo C ANN Riy *35db
< i ) TONto D xoau 304: V¥
Lc VT % Nt z
TON 500 O TL.C Rec. 3% .
. Ruc.. _ —4-530b
/500 '
F; . To_Output Chormel an S 500/250
2GR s To Tan Mo E T s i 250 Onms
R % soorsco . Bolorced -
500 iy )/ _ REM-2 1o C
wevs o S L .
- -Enun\ e REM-1 o
S -sm,o ned LS o T
To REM-2 Mon, REM 1o —%‘
N 10db REM -2 o . L To C
- % ° 500,250
REM-1 £ c son a" _ REM-1 10 A LTR': g
° : oy T ==
|§L To Quipat Chonnel
5 8b - 2507250

NBC Spore

To REM | Mon

oRec 2 ¢

250 Chims I~
17 .
aes --". Patch Out Here

500 nms For Auditions - 500 Ohms

Ohms

COMMUNICATIONS FOR MARCH 1948 e 13




Preset Circuit D
Channel 1 B q 0 E '
VY
120v0| T vy 3 14w +2pVU Hovy to Std. Reloy
50000/600 5o ohms —T —
Master Gain 600 Ohms VI in v
Do
Eo Wi F
Fo Monv—
Go A 500
Ho of Jo_Mon.Bus Ohms
—
P
° 2
Channet 2 Channels 1,2 and 3 are Identical To F-M Reloy
o ST A T e L 2Rl
o
o
o o
E—
° 3
R Channel 3 Chonnel 1,2 ond 3 are identical To Racarding
o t 40
N Ta TON Reloy
° 0 Channel 4 : o
| ) i v ¢ 50600 ab
e e A “ To Reccur Reloy
o 3 —-ya t v j
o
R ] VU Meter
Wy
o . ] .{E Retoy
WY
o o To Monitar Bus
— Spore
. N - g [
s N .
B Ldentical fo Channel 4 Excep! os Shown [ T : 1 sob,
o v
Q9o V—E—
Ay
: v—r1
jw
. Ta Manstor Bus a out
Y Pad In
ch2 Ch ron 600/600
eh3, ©  ° onsc : 8 Out
cha. ° o F-1 Moln Monitor
oo 0514,
Coil and Eq.ln ——___Coil Out
? v v
V-C on
Ea.ln
0o ° 8 Panel e ~{Equul(ler
° o X
! a g a |
LI 500 Ohms
i —_
Ta svudio"_r‘ln/

Schematic of the preset and main monitor circuits.
using pads on studio as well as channcl outputs. The pad used in posmon D is a Daven 1031 and 991.

20.59 dh unit, with the value of 5000/500 ohms. Pad shown in position E is another Daven 600/600,

phone off-on relay is operated by push
buttons in the studio.

~ The volume output from the four
turntables is controlled by individual
faders, mounted in the turntable cab-
inets. These faders are of the cueing
type for easier cueing of transcrip-
tions. The selection of the desired
turntables for the announce studios is
made with the four keys in the center
of the panel; this is shown in the up-
per left-portion of the schematic of the
turntable circuits. Since it is often

necessary to play a musical background

or an e-t spot on programs originat-
ing in the auditorium and medium-
music studios, two means of patching
the turntables into these mixers were
provided. If only a single table is re-
quired, its output is secured by patch-
ing into the mixer out pack (through

a L S$-30 coil) and if more than one.

is required, by patching into the an-
nounce turntables-out jack, shown in
lower input line of the anounce-studio
mixers. Proper choice of amplifiers
and pads provides the correct levels
for operation into the studios with the

Figure 4

This circuit shows how the number of amplifiers, normally requxred for momtormg, was reduced by

RCA type MI 111705.

table fader at the same attenuation
setting.

The mehod used in dividing the in-
coming network and remote lines to
provide the two necessary outputs is
shown in Fig. 2, lower left. The two
way pads are of the wheatstone type,
providing 60 db isolation between out-
puts.

The TQN and remote l lines are
reversible by means of push-button op-

The pad used in position F is a Daven H-154,
10 db model 1030. The pad in position G is an

erated relays, so that a program can
be either received or fed on these
lines without the use of any patch
cords. * Remote 2 is normally used for
local remote pickups and an equalizer
is permanently wired into this circuit.

The monitoring circuits for the
NBC and TQN lines are conventional
in that bridging isolation amplifiers
are used. However, since remote 1
and 2 are not carried in the main

Figure 3
The master control panel.
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Control circuits for the auditorium and booths.

In the mlcrophone transfer key circuit, the bottom key makes contact wnth the four microphones.

The

transfer keys are wired in series to actuatc a microphone light in the bootK when all keys are in up posmon The two mixer outputs are amplified by

booster amplifiers and combined in a two- way pad to feed the program amplifier.
from the microphone circuits to anyone of the four trunks for

remote or network feeds.

Figure 6
The meter panel of studio 4, which is the large auditorium studio. The threc master keys are used

. to switch channels.
moniter bus, but show up only on the
monitor selector switch on the an-
nounce-studio panel, isolation was not
considered necessary. The announce-

studio monitor, Fig. 2, right center,
has a brldgmg input across which a
VU meter may be relay switched to
permit both aural and level checking
of incoming programs.

Figure 3 shows a view of the master
control panel.

A switching system provides for nine
inputs to five outgoing channels, with
two channels being divided to feed two
lines each. The switching system is
relay .operated and permits presenting
the programs for the next period. The
individual channels can be switched in-
dependently by throwing a key associ-
ated with that channel to operate or
several can be switched simultaneous-
ly by throwing the same keys to mas-
ter and then operating the master op-
_erate key at the correct .time. - Three
master-operate keys are provided, one

(Continued on page 35)
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The four-channel mixer system can, by means of keys, be switched

‘The 'key on the left of the mixer panel opcrates the talk-back rclay. Next four
keys are for the microphone circuits and the key on the right switches the output of the mixer.
When the key is down, the mixer is connected to the amplifier. In the center position, the mixer is
off and when up, a trunk is connected to the booster amplifier.
turntable mixer out for electrical-transcription spots.

This trunk is used to patch to'a

15



Enlarged F-M Facilities
(Continued from pdge 15)

on the master-contral panel and one
each on the auditorium and medium-
music studio meter panels, as illus-
trated in Fig. 6.

The system is interlocked to permit
any one studio to feed any one or all
channels at the same time, but will not
permit two studios to feed one chan-
nel at the same time. When produc-
tion requirements necessitate the
origination of a program from two
studios, the second studio is made a
remote through either remote 1 or
2 to the a-m and f-m announce studio
mixer panel. This operation can sim-
ilarly be used for transcribed back-
grounds for_programs from the audi-
torium and medium music studios.

Green lights on the master conirol
panel indicate which studios are pre-
set, while red lights are used to show
the studios on the air. Similar lights
are located on the meter panels of the
larger studios and in the new control
booth. In addition, the VU meters
for these positions are illuminated by
the on-the-air relay circuit contacts.
Since the a-m and f-m announce stu-
dios are directly opposite the smaster
control pamel, the signals and VU
meters on channels 1 and 2 are used
for these two studios. The usual on-
the-air warning lights at the larger
studio entrances are illuminated when
that studio feeds a channel. For the
announce studios the warning lights
are controlled by the microphone re-
lay.

To the left of the preset switches
are master gain controls to regulate
the outgoing levels to the lines. Di-
rectly under the VU meters of chan-
nels 1 and 2 are push buttons and
signal lights for switching from regu-

“lar to spare lines to the standard and
f-m transmitters, respectively. The
similar controls on channel 4 are for
starting and stopping a 5-kw emergen-
cy power supply, powered by a gaso-
line engine, while those on channel 5
are to switch that VU meter to the
a-m and f-m announce studio monitor.

A considerable reduction in the
number of amplifiers riormally re-
quired for the monitoring circuits was
obtained by using bridging pads on
the studio as well as the channel out-
puts; Figure 4. These pads drop the
20 db level to a zero level, thereby
providing 20-db isolation for a single
circuit and 40 db between circuits.

The addition studios (E, F, G, and
H) in positions are for future expan-
sion, while I is used in conjunction
with an amplifier to permit placing

(Continﬁed on page 36)

DESIGNED TO MEET EVERY REQUIREMENT

‘JN(.F THE WAF‘T QF BRO»\[“L&STHJC

Be assured of maximum reception and trouble-
free operation with Brach FM & TV antennas. They are
recommended for their simplicity, ease of installation
and durability by service-men, installation engineers
and dealers, Brach features a complete line, engi-
neered for maximum performance and to meet all

individual problems and requirements. S oLt

FOR FM #334 88:108 MC
FOR TV #3313 44-88 MC
Accessory Reflector Kit—e
For FM 7£334-R
Accessory Reflector Kit—
For TV #333.R

All antenna kits are complete, containing a five
foot steel mast, non-corrosive aluminum elements,
ample down-lead, all necessary hardware and the
Brach Universal Base Mount which permits a 360°
rotation of the mast to any position on any type of
building after the mount has been secured. Guy wires
are also included and give complete protection and
stability to the installation.

Brach antennas feature a low standing wave
ratio for peak reception and can be obtained to cover
all channels from 44 to 216 MC. Each type of antenna
has been tested to give a uniform pattern over the
frequency range specified.

SRACH STRAIGHT DIPOLE
SHOWN WITH REFLECTOR

"ATTENTION, USERS OF PRIVATE BRANDS |

L. S. Brach Mfg. Corp., experienced in the de-
velopment and manufacture of all types of receiving
antennas, offers engineering and mass production
facilities for the design and production of antennas
to individual specifications.

BRACH FOLDED DIPOLE
SEND FOR CATALOG SHEETS - ACH FOLDED DIFOLE
FOR TV #337 44.88 MC
Accessory Reflector Kite—
For FM }335-R
Acceuory Roﬂec'or Kll—

For TV #33

BRACH MULTI BAND BRACH BROAD. BAND BRACH CROSS DIPOLE

FOR FM & TV j£344 FOR FM & TV #3368 UNIVERSAL
R FM FOR FM #346
44-108 MC 174-216 MC 44-108 MC 38-108 ﬁc BASE MOUNT
[Accessory Reflactor Kit 174-216 MC g

#3I44-R as Illustrated)

L. S. BRACH MFG. BURP

AVE., NEWARK 4, N.

200 CENTRAL

WORLD'S OLDEST AND LARGEST MANUFACTURERS OF RADIO ANTENNAS AND ACCESSORIES.

-
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REEVES- HOFFMAN

CORPORATI
CHERRY and NORTH STREETS * CARLISLE, PA.

Enlarged F-M Facilities

(Continued from page 35)

any incoming program dlrectly on this
position..

The main monitor is similar to the
a~-m and f-m announce studio monitor,
but differs in the number of switch
contacts on the selector switch. The
twenty circuits provide for monitor-
ing of the radio outputs of the stand-
ard and f-m transmitters, NBC, TQN,
the five output channels, all studio po-
sitions and two spare positions, J and
K. The selector switch is mounted in
the console just to the right of the
medium-music studio mixer panel, and
the volume control is located on that
panel. The same monitor circuits are
carried in lead-covered cable to the
new auditorium control booth and to
the offices.

The signal circuits of the preset
switching circuit are conventional.

Programs originating in the audi-
torium studio A had to be, for operat-
ing convenience, controllable either
in the control room or in the A ‘con-
trol booth. To eliminate the use of
two sets of microphones or the in-
convenience of a double set of micro-
phone receptacles, the keys on the A
control panel were rewired to switch
one input to two outputs. With this
revision, the four microphone pream-
plifiers could be switched to the mix-
er circuit of the A4 panel or the booth
panel.  Signal springs of the four
keys were wired in series to a signal
lamp in the control booth to indicate
when the control was at that position.
As shown in Figure 5, the two mixer
outputs are amplified by booster ampli-
fiers and combined in a two-way pad
to feed the program amplifier.

Operational experience since .im-
provements were completed, has
proved the soundness of the modifica-
tions which more than meet the re-
quirements of today’s programming
and still provide room for future ex-

pansion.

The recording room, which is equipped with two

lathes, each with a complete set of amplifiers

contained in two racks in the rear. The room

also houses a portable recorder and a wire
reeorder.




