Simple Design for

Station-Built Console

Designing and constructing a console for the specific requirements of
an FM station proves to be effective from the standpoint of operating
flexibility as well as money-saving—also in operating convenience.

E HAD BEEN on the air at KCMS-

FM about one year when it be-
came almost painfully obvious we

ed more control facilities and more
=xibility. The new equipment would
ve to meet the high standards of the
ical  Audiophile listener and be
within the cost limitations imposed by
== FAI station’s budget. The preceding
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sentence contains an inconsistency that
was solved only by building the equip-
ment ourselves.

We established the standards and the
abilities. They were:

6 microphone inputs

6 remote telephone lines or 0-db
inputs, balanced, and with auto-
matic cue

3 turntables, with record cueing

and control of turnover and rolloff -

Fig. 1. The completed console in its operating position with the an-
nouncer’s microphone directly above it.

2-channel operation (for possibility
of binaural)

2 monitor amplifiers, one for con-
trol room and one for studios

3 provisions for interlocking phone
bells and warning lights

Standards:

Maximum of 0.2 percent distortion
Noise down 80 db from operating
level into transmitter. (+10 VU
max) X

Sine-wave frequency response, 10
to 50,000 cps+115 db
Minimum number of tube types

The Basic Design

Referring to the detail schematic,
Fig. 2, it will be seen that all of the
preamps, both microphone and phono-
graph are essentialy identical. A single
12AX7 is used in a regular phonograph
preamp circuit using negative feedback
equalization. The microphone stages
had an A-10 (UTC) input transformer
loaded with 50,000 ohms (UTC’s recom-
mendation for best response) and the
feedback capacitor and resistor were
selected for flat response and 8 db of
feedback. This value brings the micro-
phone control to “straight up” position
to match the average LP record
at “‘straight up” (Fairchild or GE
pickup). The phono stages are equipped
to provide turnover frequencies of 200,
400, and 800 cps, in addition to flat, and
a fifth position connects the preamp to
a remote line transformer. Note there
is no grid input resistor; this is in ac-
cord with GE’s specifications for the
A1-900 high-frequency compensator.

The program amplifier and control

-room monitor are similar and will be

recognized basically as Williamson
types. The program amplifier is located
on the main chassis, and the spare—
which is used as the control-room moni-
tor—is located on the power-supply
chassis. The ‘“house” or studio ampli-
fier is beside the spare and is single
ended. This latter amplifier has only 3
watts output, which has proved enough
for the purpose it serves—two 8-in.
speakers in two studios. The power
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Fig. 2. Detail schematics of the various individual sections of the entire console. These units are interconnected as shown in the block schematic,
Fig. 3.



two sections—a regulated
ize of 130 volts for the preamps
ed 300 volts for the pro-
e. and house amplifiers. The
n the main chassis are d.c.
remainder, balanced a.c. to
1 shows the unit in
ion, and Fig. 3 is a block
1 uses the detailed
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Actual Construction

icrophone inputs were required.
ice indicated that seldom
were used at one time,
were installed, which
reasonable safety factor.
d behind each key, and each
t between two microphones,
o selects the proper interlock
three phono stages were
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Fig. 4. The console and its
associated power supply dur-
ing the testing process.

CATHODE FOLLOWERS

PHONES

+150
< -608 PHONES
3 MW S
r pROO\ 5001 b3
~ GRID|AMP S
A MWW TO FM
FB TRANS-
= 2 CCT- WMITTES
+150 LEVEL 2
MIC3A SET $
) T o—l ] P
MIC3B—>¢0 ‘l : - h
1 1
b-
RELAY { Al m 2
o
_,_—opr_"K'CUE'NG AMPL =
(-] -
= ¢
S MA
215N vy
PHONO #t 124x7 — / cu
2009 i { RGN e ] © cCT G
S o ROM FREQ 2 | evEL HOUSE | 8n
10 8000 o— METER & ouSE
20 FLATO<— e MOD. MON- & SET GAIN |AME
REMOTE 30 ° o——HOUSE PHONE o ToR | RY# 1
LINES o 15
2_ —o STUDIO A
<
W = L RY
STUDIO B
PHONO#2 o g |2
Y 3] @
218 |o GUEING AMPL
B I2 ] |
€ |2 |3 K" MIC
20 0——— HOUSE PHONE o |
REMOTE  3° 22
LINES 4% o RemoTE cuE 6" o
50 gT A 2 8n_/cue
60 s (| s NOTES
3 S @ THESE RESISTORS
W CHOSEN 10O LIMIT
CHANGE TO 1DB WHEN
PHONO#3 i olo o "E"—o PROGRAM SWITCHING KEY
10 2000 gls |8 *G*—o REMOTE CUE CCT
20 4000 J g_‘ & Js ——0 CUEING @ —>— APPEARS ON
REMOTE 30 F?_%$° 283n 2w H—o REMOTE LINE SW JACK FIELD
LINES 40+—o0— Lo > 2 3 °
50  "H'PHONES © \ \ @J_@ o 0o—o—v
60 sW e == =

Fig. 3. Block schematic of the console.

The actual schematics of the various sections are shown in Fig. 2.
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Fig. 7. Schematic of the power supply circuits.
iailure, they may ‘run on a.c. until concerned. However, it should be

€ two shielded lines carrying
control room and house ampli-
grounded at the main amplifier
only. The ground connection on
ut transformers is not connected
ground bus,
e telephone type relays, shown on
‘er-supply chassis at the left in
¢ operated on d.c. ahead of the
opping resistor; the terminal
xt to them is for phone interlock
! lights. The out— " msformer
control room did not have a
300-0hm circuit, so a small
peaker transformer was con-
1 reverse to provide balanced
cue. The voltage to feed the
rectifier was obtained by con-
'€ the 6- and 5-volt filament wind-
i series. The output of the bridge
Was connected to a 6,000-uf
(never underestimate the
cak  value that 6,000 pf
vide). The rectifier supplies
volts under load at its output
Is. The 5-yolt filament of the
S=== transformer operates the SU4GA
2e  low-voltage supply uses a
Only 6 tube types are used
in g the rectifiers and VR’s; 6-
. 7=12AU7s, 6-6AQ5’s, 1-
1-5U4GA, and 3-OD-3’s (VR-
'—=a total of 24 tubes,
A time delay of thirty seconds is in-
rated in the B— leads to prevent
rload of the VR’s during the tube
™ up. No shielded wire s used in
i€ construction of either chassis, yet
“==selk is down 50 db. The big recti-
was obtained from an old pin ball
hine, Hig}1~frequex1cy equalization
accomplished by the cut-and-try
in the case of the Fairchild
using the Dubbings test record,
ows within 1 db. We sent our
lization system and the values
to Fairchild. We quote from
tter, . with regard to the
which you propose for equali-
ve feel that this may very well
= satisfactory as far as matching is
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ible is cleared. To prevent ground -

out that high—freque*ncy at-
tenuation at this point in the circuit
will result in a poorer signal to noise
ratio since the total noise of the first
stage is passed on to later circuits.”

The instruction sheets issued with
the Fairchild pickups advise rolling
off the highs in a plate circuit. This
was impossible since the stage involved
has negative feedback and following
stages are mixed ‘with other signals,
Further, we wanted to be able to use
other manufacturers’ pickups, and most
of these use some type of front end
equalization. The output of the new
Fairchild 220 with the new coupling
transformer is more than a GE. All
of the resistors in the program amplifier
are wire-wound . to keep down noise,

pointed

Post Mortem

The console has been in operation for
three months now. During this time we
have had no break-downs, but we can
suggest some improvements. The tele-
phone type keys could be. replaced with
lever action rotary. This would greatly
simplify their wiring. The 6-position

Fig. 8. Underside of
the power supply
chassis.

switches for remotes should be pushbut-
ton types so wired as to give one input
priority. We have found on some re-
motes that we needed an electrostatic
shield, so we patch in a W.E. 111-C line-

to-line transformer (repeating coil) for

this condition.

UTC has informed us that the LS-55
can be wired for an approximate Ultra-
Linear operation, and we have since
tried this with the result that the ampli-
fier is apparently more stable, and it
provides a “richer” sound in the low-
frequency range. The connections to the
LS-55 for this type of operation are, to
quote from a letter from UTC: “tie the
present plate points together to B+
(terminals 1 and 6; connect terminal 4
to plate 1, terminal 2 to screen 1, termi-
nal 3 to plate 2, and terminal 5 to screen
2. This will result in a somewhat higher
stage gain than is possible with the
triode connection, and will require a
change of the feedback resistor to main-
tain 10 db of feedback.” We did not find
it necessary to change the resistor,

It is also desirable to remove the 51,-
000-ohm resistors from the secondaries
of the three microphone input trans-
formers when used with the W.E. 639A,
and the RCA velocity microphones. The
resistor should remain in the circuit with
the Altec 21C and with most dynamic
models, however.

We have had no trouble with micro-
phonics. You can pound on the front of
the console and not hear 2 thing.

The most gratifying part of the con-
struction of this console was the re-
sponse of our listeners. Some of them
are most critical and they tell us how
much they like it. When listeners call in
and tell us the same record sounds better
“off the air” than it does on their own
equipment, we feel that we have “clean”
operation.

The approximate cost of this console
was $200, but we used many parts from
the junk box. It took approximately four
weeks to build it, including testing, but
the work was spread over about a year.
With steady work it could be done in a
40-hour week. We will be pleased to
answer any correspondence concerning
this “station-built” console.




