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IN THIS ISSUE
®

FM stereo and
andio features

A brief examination of the
Contents for this issue of
Broadcast Engineering will
reveal several features in the
fields of FM multiplex broad-
casting and audio. We call
your attention to the first
two articles: the one on
stereo FM monitors and the
one on multiplex principles by
Jim Blake. These features
should suggest answers to
many problems in stereo
broadcasting for newcomers
to the multiplex medium, and
oldtimers alike.

Of specific interest to many
TV engineers is the cover
story, by Jack Petrick, on the
glass-reed audio and video
switcher shown in the four-
color cover views. This versa-
tile unit was constructed by
the engineering staff of
KETV in Omaha and has
given trouble-free service ever
since its installation.

Audio interest is supplied by
the varied approaches used by
Robert Miers and Frank
Ridgeway to provide two in-
dividual tools for proof-of-
performance measurements,
and by the Presto cutting
lathe modification described
by John Harmer. Addition-
ally, you’ll find the report on
the AES Conference will give
. you a good idea of what to
expect, if you have plans to
attend.

Last, but certainly not least,
Pat Finnegan’s article offers
some foretaste of what many
engineers and techniciang can
expect with winter just
around the corner — ice on
the antenna. If forewarned is
forearmed, you should find
here some useful ammunition
for this year’s battle against
the elements.
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ALTEC 688A OMNIDIRECTIONAL DYNAMIC MICRO-
PHONE — $90 net. Extremely uniform response
from below 35 to over 20,000 cycles. Highly ef-
ficient, Low hum pickup. Shown in an Altec 181A
Boom Mount. Output Impedance: 30/50, 150/250
and 20,000 ohms (selection by connections in
microphone cable plug). Output Level: —55 dbm/
10 dynes/cm2. Hum: —120 db (Ref.: 10-® Gauss).
Dimensions: 1Ys” diameter at top (12" largest
diameter), 71%” long not including plug. Weight:
8 ozs. (not including cable and plug).

2 New Microphones
Expressly for Professional Use

Two new studio dynamics— Altec 688A Omnidirectional; Altec 689A
Cardioid—have been developed by Altec specifically for broadcast, record-
ing, and TV use. Part of the famed Altec Series 680, these microphones
offer maximal characteristics to meet and exceed the strictest profes-
sional recording and broadcast standards. Each is equipped with the
exclusive Altec ‘‘Golden Diaphragm'’ which is not only extremely rugged
in use but which also contributes inherent low resonance qualities and
peak-free response. These two new microphones plus Altec’s famed M20
Omnidirectional Condenser Microphone System and M30 Cardioid Con-
denser Microphone System now offer the industry superb qualities and
characteristics to meet any and all requirements that can be imagined.

ALTEC 689A CARDIOID DYNAMIC MICROPHONE —
$108 net. High front-to-back discrimination for
an average of over 20 db from 40 to over 16,000
cycles. Virtually flat response throughout this
frequency range. Output Impedance: 30/50, 150/
250 and 20,000 ohms (selection by connections
in microphone cable plug). Output Level: —54
dbm/10 dynes/cm2, Hum: —120 db (Ref.: 10-2
Gauss). Dimensions: 14" diameter at top, 734"
long not including plug. Weight: 11 ozs. (not
including cable and plug).

BERNescsestasBBINNNO R OSsELOBERRRBISOIOORY Fach G88A and 689A microphone

B I Y I S T I R R D IEs

comes with its own individual re-
sponse curve made by a Bruel &
Kjaer servo-driven recorder in con-
junction with an Altec anechoic
chamber. The curve serves as a per-
manent record of the unit’s response
characteristics for immediate refer-
.= ence at any time required.

ALTEC M20 OMNIDIRECTIONAL
CONDENSER MICROPHONE SYS-
TEM —$233 complete with base,
stand attachment, and power
supply. This is the famous ‘“‘Lip-
stik'’— so named for its miniature
size—the only American-made
condenser on the market. The
M20 provides the wide, uniform
frequency response of a labora-
tory standard —an exceptional
microphone for broadcast and
recording of highest quality.

~ANNOUNCING AN IMPORTANT
NEW DIVISION AT ALTEC

The Audio Controls Division was recently
organized at Altec Lansing Corp. The new
-»dlvuslon specializes in design and man-
“.ufacture of precision attenuators, equaliz-
. ers; filters; networks and switches, as well
as - custom: consoles and associated prod-
ucts ‘specifically for the recording and
broadcast industries. it is headed by Arthur
« Davis, a Fellow of the AES and well-
knpwn in this field as a leading des:gn
gineer and manufacturer.: :

ALTEC M30 CARDIOID CON-
DENSER MICROPHONE SYSTEM—
$280 complete. This directional
microphone offers the superb
response characteristics of the
condenser with the ruggedness
and small size available only
from Altec. 20 to 20,000 cycle
range with better than 10 db
front-to-back discrimination at
the extremes, better than 20 db
in the mid-range.

For specific engineering details and free demon-
stration, call your nearest Altec Distributor (see
Yellow Pages ) or write Dept. BE.9

B ALTEL

lANSINB CORPORATION

ALTEC LANSING CORPORATION
&TW A Subsidiary of Ling-Temco-Yought, Inc.

ANAHEIM, CALIFORNIA
@ 1964 ALTEC LANSING GORPORATION

Girgle Item 4 on Tech Data Card
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LETTERS

to the editor

DEAR EDITOR:

We recently had some very unusual
noises from the two Ampex 601’s in our
recording studio. The noise was like an
echo, but sounded filtered. The strangest
part of it was that it would only appear
on the last ten or fifteen seconds of a
spot, no matter what the length of the
recorded material; and it would not show
up every time.

After having eliminated possibilities of
print-through, I thought for sure we
must be getting crosstalk somewhere in
the system. It was found that when the
playback circuit was disconnected from
the console, the noise disappeared. I
changed all the playback cables, relo-
cated, grounded, and shortened them . . .
but still “that noise” was there.

Having pulled out most of my hair,
the solution suddenly hit me. A capacitor
in the plate circuit of the recording am-
plifier was taking a few seconds to dis-
charge the B+ after the machine was
put in neutral position. After recording
a spot, the announcers would open the
playback on the console, turn the ma-
chine to neutral, and immediately rewind
the tape. Due to the charge on C-114-A,
the audio would then go through the
console and be recorded right back onto
the tape until the capacitor was com-
pletely discharged. Having instructed the
announcers to either wait five seconds,
or to remove the tape from the heads
before rewinding, the problem was com-
pletely eliminated.

FRED GREAVES
Chief Engineer, WHLO Radio,
Akron, Ohio

This problem, Mr. Greaves, is quite
interesting — a combination of natural
and operational causes. The capacitor
circuit is operating properly within the
limits of the time constants. Evidently
the complete circuit through the console
back to the recording amplifier was the
prime source of trouble. By waiting to
punch up recorder playback until after
rewinding, the announcer can avoid the
condition you describe.—Ed.

DEAR EDITOR:

In the October, 1962, issue of BROAD-
CAST ENGINEERING you carried a
very good article called “WINC Satellite
Remote Unit.” T would like to dupli-
cate the small transistorized console de-
scribed but can find no transformers
with the numbers shown on the sche-
matic. Could you please send me speci-
fications on these transformers or proper
part numbers?

C. P. LEE
Chief Engineer, KOPY,
Alice, Texas

Your copy of the corrected schematic
with proper part numbers is on the way,
Mr. Lee. This information is available
to readers who may be interested in
constructing the units; just drop us a
note.—Ed. A

BROADCAST ENGINEERING
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Hyperbolic Take-off . . . Adjustable Pressure Pads

DESIGNED

TO
LV-N:

STANDARDS

YOU DON'T HAVE TO FIGHT TO SWITCH!

% FAST BREAKING — EXCELLENT FIDELITY — adjustable pressure pads give positive
“on the air” reproduction at quick starts.

% Precision manufactured and 100% tested for flutter and wow with a 3 KC test tone.

% Cartridge base is made of DELRIN which is unaffected by heat to assure dimensional
stability under all operating conditions.

% Center post bearing which holds the disk is made of DELRIN for smooth operation.
Eliminates wear.

% Tape (not disk) is securely locked when not in use. Tape will not loosen or unravel
in handling or shipping.

WRITE TO DEPT C — FOR A TROUBLE FREE AMERLINE TAPE CARTRIDGE

AMERLINE CORPORATION
2747 W. CHICAGO AVENUE CHICAGO, ILLINOIS 60622

Cirele 1tem 5 on Tech Data Card
September, 1964 7
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the high
frequency range

Two and three element multi-frequency Yagi Beam Antennas

in the high frequency range are specialty items by Mosley (upper
left). Two and three element multi-frequency beam antennas may
be supplied with two to four frequencies in the 10 to 30 Mc.
range to meet your precise requirements. Mosley multi-frequency
Yagi Beams have power capabilities up to 1000 watts with
continuous carrier, and may also be supplied for power
requirements exceeding 1000 watts.

> TYPICAL SPECIFICATIONS and PERFORMANCE DATA:
e Forward gain (approximate) 10 Me. 7 db.

15 Mc. 8 db.

20 Mc. 8 db.
Front-to-back—20 db. or better, Transmission line~52 ohm coaxial.
Wind Velocity Rating 150 MPH(no ice) 100 MPH (4" radial ice)

] <
L2 ».e«:'iqu:i @%g%

2
SN
i

Typical Radiation Pattern

Wind Load 336 Lbs. 395 Lbs.

Antenna Weight 200 Lbs. 310 Lbs.
Boom—2-7/8'"x20’, Maximum Element Length-32' 11%", Turning
Radius—-20’,

“Mosley - Electronics, Inc. can produce a wide va
“frequency Yagis, Verticals and Dipoles as well
and multi-frequency configurations to-meet specific ret

You ‘are cordially invited to submit youc’&n't‘enhd problem
competent engineering staff. Prompt evaluations an

4610 N. Lindbergh Blvd, write be made along with price quotations and del

Bridgeton, Missouri 63044 dept B : = Sl

Circle item ech Data Card

September, 1964 9
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A REVIEW OF FM MULTIPLEX
AND SCA PRINCIPLES

Since June 1, 1961, many U. S.
broadcasters have operated FM-
stereo multiplex equipment with ex-
cellent results. Increased use of this
medium has, however, been accom-
panied by much confusion resulting
from the many problems faced by
the station engineer who must main-
tain his equipment within stringent
parameters. This article is intended
to dispel some of that confusion
and to solve some of the seemingly
insurmountable problems of multi-
plex operation.

The composite signal of an FM
station engaged in stereo and SCA
(Subsidiary Communications Au-
thorization) broadcasting does not
have the devilish personality one
might at first think. When each sig-
nal is considered separately and in
relationship to its sister signals, all
becomes quite simple. A competent
understanding of multiplex princi-
ples is just a matter of logical anal-

by James Blake, Chief Engineer,
WSMJ-FM, Greenfield, Ind.—A

reminder that the answer fo many

multiplex problems is a good under-

standing of the basic composite signal.

ysis by any engineer who works in
the medium.

Previously in FM broadcasting,
we have concerned ourselves only
with the relatively narrow band of
frequencies from 50 to 15,000 cps,
which modulates the transmitter
100% through a deviation =75 kc.
It is an expanded band of frequen-
cies—approximately between 15 kc
and 75 kc—that we must consider
in order to become familiar with
FM multiplex practices. Additional
signal elements necessary to pro-
vide compatible stereo, SCA (sub-
scription music) capability, and pre-
cise stereo synchronization occupy
this wider portion of the spectrum.

Stereo Basics

As shown in Fig. 1, the familiar
main channel occupies the band of
frequencies from 50 to 15,000 cps.
In order to create the stereo illu-

90% MAX
MODULATION
-— WITHOUT —

SCA

*67.5 ke

MODULATION
L+R WITH SCA

MAX
. MODULATION
£33, 75 demeee———d — [EVEL —-

z—»=

CARRIER
SUPPRESSED

£60 k¢ =——————=-~~ — 80% MAX — | —-~

,_
=

ke L OR R ONLY

PILOT CARRIER
10% MAX
MODULATION

MAXEMUM DEVIATION OF MAIN RF CARRIER

rTMZZ2>T0

16,75 ke

SCA SUBCHANNEL
10% MAX MODULATION

FMZZ>TOEEV DmDmm—ALn

]
50 cps 15k 19k 23 k¢

O
MAIN CARRIER
CENTER FREQUENCY

Il
{ —
Bke 53 ke 60 ke 67lkc T4ke

Fig. 1. This drawing shows the relationship of each element in a multiplex signal.
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sion, another channel of information
must be transmitted, This second
channel (the stereo subchannel) oc-
cupies the spectrum from 23 to 53
kc, while the SCA subchannel, if
used, takes up frequencies from 60
to 74 kc. A fourth component of
the composite multiplex signal, the
pilot or sync signal, occupies a nar-
row segment at 19 kc. This signal
is an unmodulated carrier used to
hold a receiver’s reinserted car-
rier in proper phase relationship
with main-channel and stereo-sub-
channel signals.

Stereo program material, what-
ever its source, has two separate
channels or outputs. One channel
contains Left or L information and
the other contains Right or R in-
formation.

The main channel is used alone
for monophonic transmission and
therefore must contain all program
material; i.e., both L and R in-
formation. This combined signal
(L+R) is obtained from the matrix
network shown in Fig. 2. This net-
work also provides the difference
signal (L—R) used to modulate the
38-kc stereo subchannel which oc-
cupies the spectrum from 23 kc to
53 kc. To ensure a high modulation
percentage, both channels modulate
the main carrier 90% (80% with
SCA) on a time-sharing basis. A
brief arithmetic examination shows
how this is accomplished.

Assume that at one instant L —
45 volts and R = —.45 volts.
Therefore, L+R = 0, and L—R
= .9 [45— (—.45) = .9] volts.
Similarly, if . = .45 volts and R
= .45 volts, then L4+R = .9 volts
and, at the same instant, L—R =
0 [.4S — .45 = 0] volts. Thus, in
a correctly adjusted system in which
a .9 volt audio signal equals a
main-carrier deviation of 67.5 kc
or 90% modulation, neither the
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L-+4R main channel nor the L—R
stereo subchannel should modulate
the main RF carrier more than
90%. In addition, neither L only
nor R only should exceed 45%
modulation.

The 19-kc pilot subcarrier (Fig.
1), of which more will be said later,
is allowed to modulate the main
carrier an additional 10% for a
total of 100% modulation. When
the SCA subchannel is used, how-
ever, the main channel and stereo
subchannels are allowed an 80%
maximum, the 19-kc pilot 10%,
and the SCA subchannel 10% to
achieve 100% main-channel modu-
lation.

38-kc Stereo Subchannel

While the function of the L4-R
main channel is quite straightfor-
ward (LR information is fed di-
rectly to the 10—13 mc exciter,
where modulation of the main car-
rier takes place, as shown in Fig.
3), more must be said of the 38-kc
stereo subchannel. In general terms,
this subchannel consists of a 38-kc
amplitude-modulated, suppressed-
carrier signal impressed upon the
main carrier. Referring again to
Fig. 1, it is clear that the 38-kc
subcarrier can be amplitude modu-
lated to a maximum of #=15 kc (re-
quired for full fidelity in the stereo
subchannel) without sideband inter-
ference to the 19-kc pilot signal or
the 60-kc-to-74-kc SCA subchan-
nel. The subcarrier is suppressed,
so the reinserted carrier (in the re-
ceiver) must be synchronized by the
transmitted 19-kc pilot signal. Since
the second harmonic of that original
19-kc signal is used as the 38-kc
subcarrier, the proper phase re-
lationship between main-channel
(L 4+~ R) and stereo - subchannel
(L —R) information is rigidly
maintained. Suppression of the sub-
carrier insures that there will be
no stereo-subchannel output when
L—R (monophonic condition), and
therefore no deviation of the RF
carrier, thus allowing full 90%
modulation (67.5 k¢ deviation) of
the main channel (L--R).

Generator Functions

As shown in Fig. 3, Left and
Right outputs from the station con-
sole are passed through separate
15-kc low-pass filters to remove

September, 1964
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Fig. 2. The sum-and-difference matrix.

“

MATCHED
RESISTORS

y

harmonics that might interfere with
the 19-kc pilot or L—R sidebands,
then through standard 75-usec pre-
emphasis networks into a matrix
system that produces the desired
L+R and L—R signal compo-
nents. L+R is amplified and fed
directly to the audio terminals of
the main-channel 10-13 mc exciter.

L—R is amplified and fed to
the balanced modulator where it is
mixed with the 38-kc carrier. The
carrier is suppressed (to less than
1% of the main carrier), and the re-
sulting double-sideband-suppressed-
carrier (DSBSC) signal is passed
through a bandpass filter to remove
harmonics below 23 kc and above
53 kc. It is then fed through a
delay network and added to the 19-
ke pilot carrier at point A. The com-
bined signal is then applied to the
multiplex inserter (Fig. 4) which
contains a phase modulator that
frequency modulates the main car-
rier exciter.

Fig. 4 also shows how main-
channel (L--R) information is ap-
plied to the multiplex phase modu-
lator, and also that the SCA-sub-
channel information (60 to 74 kc) is
mixed with the other signals. Out-
put of the multiplex inserter, then,

consists of the complete composite
stereo signal as shown in Fig. 1.

The SCA Subchannel

Since SCA (background music,
as it is more commonly called) pro-
vides an excellent way to supple-
ment a station’s income, many FM-
stereo broadcasters include the serv-
ice along with their regular stereo
signal. Generally speaking, an SCA
subcarrier consists of supersonic
tones which are inserted onto the
main carrier of an FM transmitter
in much the same manner as is nor-
mal programming. When a stereo
subchannel occupies the spectrum
from 23 to 53 ke, there is room
for only one SCA subchannel.
Without a stereo signal, however,
two SCA signals may be added to
the main RF carrier; subcarrier fre-
quencies of 42 kc and 67 kc are
most common.

The FCC stipulates that the
arithmetic sum of all SCA subcar-
riers shall not exceed 30% modu-
lation of the main RF carrier. Since
past experience indicates that sub-
carrier modulation percentages in
excess of 10% do little to enhance
the signal-to-noise ratio of the sub-
channel, it has become general
practice to modulate SCA subcar-
riers no more than that, even when
only one is used. The relatively low
modulation percentage also reduces
the probability of crosstalk in other
channels.

While the audio for the stereo
subchannel (L—R) amplitude mod-
ulates the 38-kc subcarrier, after
which the resulting DSBSC signal
is fed to the FM exciter, the SCA
subcarrier is FM all the way.

The SCA signal usually is gen-
erated by a subcarrier exciter which

® Please turn to page 42

-

L+ RTOAUDIO
" TERMINALS ON

PHASE

19 k¢ L9 ke | FREQUENCY
E,E;‘Jﬁ,?t 0SCILLATOR[ ™| DOUBLER

MAIN CHANNEL
EXCITER

LEFT

CHANNEL® 15 4c LOW
AUUiochASS FILTER P pse

AUDIO
AMPLIFIER

MATRIX
NETWORK

STANDARD
PRE-EMPHASIS
/

RIGHT

crmwag—_—‘ 15 ke LOW }
AUDIO PASS FILTER 75 psec

LOW PASS
FILTER

BALANCED PHASE
MODULATOR CONTROL

L-R
TO INSERTER
38 k¢ DSBSC

Fig. 3. Block diagram of the WSMJ-FM sterec generator showing paths of L+R & L—R.
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TWENTY TDA2 VIDEO/PULSE
DISTRIBUTION AMPLIFIERS PRODUCE
LESS HEAT THAN ONE 100-WATT BULB!

TDA2 VIDEQ/PULSE DISTRIBUTION AMPLIFIER
Circuit designed at WSM-TV, Nashville, Tennessee

The Model TDA2 is a completely solid state instrument,
transistorized all the way with a built-in regulated power
supply. Built to meet the exacting standards of the industry,
the TDAZ2 is being used by networks, telephone companies
and TV stations all over the country.

The Model TDA2 Video/Pulse Distribution Amplifier is
designed to accept composite or non-composite video at a
bridging-type input of as little as 0.25 volt and delivers four
individually isolated 75 ohm outputs of 1.0 volt, peak to peak.
It will replace all tube type amplifiers without alteration of
existing cables. Weighs under four pounds and is only
1% x19x7 inches over-all.

PRICE: $325.00 EACH, F.0.B. NASHVILLE, TENNESSEE

For complete information and specifications write:
Department T-2

INTERNATIONAI. NUCLEAR CORP.

608 Norris Avenue Nashville, Tennessee

Circle Item 11 on Tech Data Card
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We interrupt this magazine to bring you ...

Late Bulletin from Washington

by Howard T. Head

New UHF Allocation Tabile

The FCC has now announced that the proposed new Table of UHF Television
Channel Allocations (May Bulletin) is not expected to be adopted before
January of 1965, A very substantial number of recommendations for changes
in the Commission's proposal has been received, and many of these pro-
posals have convinced the Commission that a re-examination of the basic
UHF channel allocation philosophy is needed; hence the delay.

In the meantime, the Commission has announced its readiness to make a
limited number of new UHF assignments where no conflicts are involved,
and where applicants are ready and able to proceed with new UHF construc-
tion. A few new assignments have already been made on this basis, prin-
cipally for noncommercial educational stations.

Field-Strength Curves for TV

In accordance with recommendations by the Industry-Government Committee

for the Full Development of All-Channel Broadcasting (CAB) (see April
Bulletin), the Commission's staff is preparing new curves of field strength
vs distance for use in the television bands. Although CAB recommended
adopting the new curves for UHF only, the Commission's staff is also
considering possible changes in the VHF curves as well. The proposed

new curves are expected to be released this fall or winter, with invi-
tations to all interested parties to comment on the proposed changes.

Community-Antenna Microwave Service

The Commission has proposed a new assignment of microwave channels for
use by CATV systems, At the present time, no microwave relay channels
are reserved specifically for CATV use, but most CATV relay systems
employ channels in either the 6 gc band or the developmental microwave
relay channels in the 12-13 gc band.

Under the Commission's new proposal, the frequency band 12.7-12.95 gc
would be reserved for CATV, Channel widths of 12.5 mc are proposed.
This would provide 20.channels in the assigned band, permitting up to
10 channels on an alternate-channel basis over a single route.

wwWwW americanradiohistorv com
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In addition to these assignments, common carriers would be permitted

to provide CATV relay service on specified channels in the bands 5.925-
6,425 gc and 10,7-11,7 gc. The 6 gc common-carrier assignments are
intended only for long-haul circuits, involving distances of 400 miles
or more, in instances where the higher band could not be used.

FCC Punishes Failure to Respond

The Commission has served notice that it means business in connection
with enforcement of its technical and other regulations. As reported
in the August Bulletin, the Commission in recent weeks has levied an
increasing number of fines for repeated and willful violations of the
Rules and Technical Standards. These fines, however, have ordinarily
been imposed only on licensees who have been guilty of serious infrac-
tions of the Commission's regulations.

The Commission says now it intends to employ Notices of Apparent Lia-
bility (fines) when responses are not received in reply to Official
Violation Notices issued by the Commission's field offices. Prompt
response to official notices, within the time limit set, will avoid
the risk of incurring these penalties.

IEEE Broadcasting Symposium

The annual Fall symposium of the Professional Group on Broadcasting of
the IEEE is scheduled as a two-and-a-half-day session at the Willard
Hotel in Washington from September 24 through 26, Highlights include
papers on video practices; AM, FM, and TV transmitter operations; and
audio systems, Field trips and papers are planned on the technical
highlights of the Bell System ''Picturephone” (see page 13 of July
issue) and the USIA video center, Attendance is open to nonmembers

as well as members,

Howard T, Head...in Washington

wwWwW americanradiohistorv com


www.americanradiohistory.com

wwWw americanradiohistorvy com


www.americanradiohistory.com

wwWw americanradiohistorvy com


www.americanradiohistory.com

wwWw americanradiohistorvy com


www.americanradiohistory.com

TRAFFACCOUNTING®

A flexible traffic and accounting sys-
tem that provides station PROGRAM
LOGS, AVAILABILITIES, SALES PROD-
UCT ANALYSIS, AFFIDAVITS and
INVOICES.

write for details today

125 Tah\"4

Continental Electnonica

BOX 8024 [/ DALLAS, TEXAS 75222

Circle ltem 12 on Tech Data Card

SPOTMASTER

EQUALIZED TURNTABLE
PREAMPLIFIER

The Model TT-20A is a compact, low dis-
tortion, transistorized turntable preamp for
VR cartridges, with built-in NAB equaliza-
tion. Design ingenuity reduces residual
noise level to better than 65 db below rated
output. Small current requirements permit
6 volt dry ceil battery operation, eliminat-~
ing AC hum worries. Response, 30-15,000
cps & 2 db...output —12 dbm, 600 ochm
emitter follower . . . distortion under 1% at
double rated output...size, 215 x 214
x 514”. Priced from $46.50; transformer
output and power supply available. Also
available as a flat amplifier Model BA-20A.
‘Write or wire for complete details.

/ z e

BROADCAST ELECTRONICS, INC.
8800 Brookville Road
Silver Spring, Maryland

Circle ltem 13 on Tech Data Card
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means of the 387-16 cap screws
that hold the main carriage together;
each mounts on the outer face of
its respective original casting. Select
the worm - gear unit with the
smoother action, and mount the
gears in the rear drive casing; then
mount the casting to the support
bracket using three flat-head 6-32
machine screws. The stub shaft on
which the worm is mounted is long
enough (with the flange removed, of
course) to receive 8-step pulley B.
As described earlier, the original
flange-driven shaft is replaced with
the longer one in order to accept
8-step pulley A.

Care must be taken to center
accurately the hole that must be
drilled in the lower end of the shaft
to receive the turntable spindle.
Mate the rear driveshaft and out-
board casting, and mount the cast-
ing to the support bracket with two
5-40 machine screws (see outboard
bracket drawing in Fig. 2). Three-
step pulley D (Fig. 1) is pressed
onto the 3/16” shaft at the outer
end of the rear driveshaft. Pulley C
is fastened, in the same manner, to
the outer end of the leadscrew after
the entire assembly is remounted on
the turntable pivotal support.

Operation

Table | outlines the available
pitches (lines per inch) as deter-
mined by the position of the O-ring
belts on the 8-step and 3-step pul-
leys. The single belt (for 8-step
drive) is a Parker O-ring, part No.
2-246, N-219-7, or equivalent,
while the double belts (for 3-step
drive) are each Parker part No. 2-
254, N-219-7, or equivalent. Di-
mensionally, the single belt is of
147 cross section and 434" OD; the
double belts are each of Y8 cross
section and 534" OD.

An additional modification of
the original assembly was the re-
placement of the original Presto 1D
cutter head with a Gotham-Gram-
pian Model D system.

PULLEYS GROOVED FOR I/8"CROSS SECTION
‘0 RING' ENDLESS BELTS, I/16"R. ON BOTH
PULLEY GROOVES COINCIDING AT CENTER

REAM
3/16 DIA.

5-40 ALLEN
SET SCREW

T
.|

rfﬂ
=

A,

—+f—1#32" SHOULDER

- HANDWHEEL AND PRESS FITTED
INTO NEW PULLEY

5
5-40ALLEN |*
SET SCREW

)

ol

=7 aw

—

—{le—1/32" SHOULOER

CRANK HANODLE REMOVED FROM PRESTO

Fig. 3. Two views of the three-step pulleys,

The converted machine described
here has given more than two years
of excellent and trouble-free service
at Capital City Recording Studios,
Columbus, Ohio, where it is used
to record masters in both 45 rpm
and 33Y3 rpm formats. A

REAM
3/86DIA.

5-40 ALLEN
SET SCREW

L /32R.STEP
% T micReasEs

2% | .
L W,
S g [

a8

MAKE TWO PULLEYS
IDENTICAL IN ALL
RESPECTS EXCEPT
THAT THE COLLAR IS
AT THE BROAD END
OF PULLEY 'A'AND AT
NARRQW END OF
PULLEY ‘B’

Fig. 4. A view of the eight-step pulleys.

Table 1. Changes of Belt Positions on the Pulleys for Various Recording Pitches.

8-Step Belt

Position 1::1 {inside)
I (upper) 82.88
2 90.50
3 98.56
4 110.66
5 123.65
6 128.02
7 138.66
8 151.20

3-Step Belt Position
1::1.25 (middle) 1::2 (outside)
103.60 165.76
113,12 180.99
123.20 197.12
13831 22131
154.56 247.30
160.02 256.03
173.31 277.31
188.00 302.40
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New E-V Model 668 Dynamic
Gardioid Boom Microphone

with built-in
programming panel!

@ It's just like having 36 micro-
= phones in one, at the end of your
boom! Simply match the computer-style
programming pins to the color-coded
jack field inside the new E-V668. You'll
get any combination of flat response
(40 to 12,000 cps), bass and/or treble
rolloff, treble rise, and 80 or 8,000 cps
cutoff, The 668 built-in passive equalizer
matches response to need precisely with-
out loss in output level—mixes perfectly
with any other microphone.

The 668 cardioid pattern is symmetrical
in every plane with excellent rear cancel-
lation at every program setting. Two inde-
pendent Continuously Variable-D*systems
provide this uniformity, yet permit high
output (—51 dbm) for distant pickup
without added equipment or special cables.

Light in weight and small in size, the
668 with integral Acoustifoam™ wind-
screen and shock mount minimizes shadow
problems while allowing noise-free fast
panning, indoors and out. Its 1 Ib., 11 oz.
weight eliminates “‘fishpole fatigue™ and
counterbalancing problems.

The 668 is guaranteed UNCONDITION-
ALLY against malfunction of any kind—
even if caused by accident or abuse—for
two years. And, like all E-V Professional
microphones, it’s guaranteed for life
against failure of materials or workman-
ship.

The E-V 668 is the result of a three year
intensive field testing program in movie
and TV studios from coast to coast. It has
proved itself superior to every other boom
microphone available. Find out why with
ano cost, no obligation trial in your studio.
Call your E-V Professional microphone
distributor today, or write us direct for
complete specifications.

List price $495.00 less normal trade discounts.

*Patent No. 3115207 covers the exclusive E-V
Continuously Variable-D® design.

ELECTRO-VOICE, INC.
Dept, 941V, Buchanan, Michigan 49107

[ ) ®
201cS
SETTING NEW STANDARDS IN SOUND

Circle ttem 15 on Tech Dafa Card
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REDUCE YOUR STATION
CONSOLE PANEL SPACE
NEEDS 25%...0R MORE!

ACTUAL SIZE!

SWITCHCRAFT

FEATHER/LEVER
SWITCHES

SMALL IN SIZE...BIG IN PERFORMANCE:
Imagine rugged, reliable, positive “feel” lever
switches so compact that you can mount them less
than 14" apart (%" horizontal centers), in rows less
than an inch apart (%" vertical centers), and re-
quiring only 134" behind-panel depth! Switchcraft's
new “Feather-Lever” makes it a practical reality by
utilizing TINI-STACK miniature switch stacks of
special long-life silver springs and fine silver con-
tacts, Palladium contacts on special order. Molded
nylon roller assures smooth action, and extra-rugged
frame makes for long trouble-free service in the
bargain.

FOR SCORES OF APPLICATIONS:

The Feather Lever is available in 2 and 3-position
models, locking or non-locking types, bushing {(Series
29000) or screw {Series 31000) mounting. Additional

models with locking function on one side of “neutral”,
and non-locking on other side of “neutral”, are ideal
for intercom ‘“talk-listen” switches. From SPST to
6PDT per switch!

EXCLUSIVE PUSH-ON COLOR KNOBS:

Change knob colors to any of 10 dis-

tinctive high-visibility colors in less
& than 5 seconds. Switchcraft exclusive
pliable molded-plastic push-on color
knobs can be permanently affixed, or
replaced at will. Makes it ideal for
human-engineering cybernetically de-
signed panels.

WRITE FOR CATALOG S-308, or see your local Switchcraft

Authorized Industrial Distributor for Immediate delivery
at tactory prices.

SN LU

5535 ELSTON AVE., CHICAGO, ILLINOIS 60630
Canada: Atlas Radio Corp., Ltd., 50 Wingold Ave., Toronto, Ontario

Circle ltem 22 on Tech Data Card
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well above 32°. Furthermore, because a metal struc-
ture resists temperature change, the entire system may
be cold enough to freeze rain or condensed moisture
even though the air has warmed considerably.

In the transmitter room or control position the first
sign of excessive ice will usually be erratic meter read-
ings. The efficiency of the final stage will decrease, and
accurate tuning will become difficult. The line monitor
will indicate a rise in VSWR. TV transmitters addi-
tionally develop ghosting in the video signal which
usually gets progressively worse. Problems of instabil-
ity are of course doubled because the picture and sound
transmitters are both affected.

Ice Control Methods and Equipment

Deicing equipment is available for all TV and FM
antennas. Some units must be factory installed in the
field. Systems fall into two general classes. The first
either heats the metal of the antenna by direct con-
tact or heats the air within the antenna tubing. The
second feeds a low AC voltage through the antenna it-
self at high current levels in much the same manner as
do the popular soldering guns which use a wire tip.

FM antennas usually have a flexible heating element
inserted into the antenna tubing so the whole structure
is heated. Since the heaters are outside the RF field,
they don’t adversely affect the antenna pattern. Voltage
reaching elements generates sufficient heat to melt the
ice or prevent it from forming if the heaters are turned
on before icing can develop.

TV antennas come in several shapes and styles, and
so do their deicing systems. In the VHF batwing
antenna, for example, heater units are installed through
the bottom of the vertical support section; the air which
circulates through the tubing is then heated by con-
vection. The traveling-wave antenna and some of the
slotted UHF antennas use heating units bolted directly
to the outside of the steel cylinder (See Fig. 2). These
heaters are usually insulated to minimize direct heat
loss. Heating of the steel cylinder is by conduction
through direct contact. Other slotted UHF antennas
use a heating unit inside the base of the outside cylin-
der; the inside air is warmed by convection currents
rising within the cylinder.

VHF and UHF helix and UHF zig-zag antennas
both use the direct heating method. A heavy-duty
transformer mounted on the tower just below the an-
tenna feeds power directly through the antenna itself,
so the resistance of the structure generates enough
heat to keep it free from ice.

All heating units may be turned on and off manually
from the ground, and automatic controls are available
to apply heat as conditions require. The most common
type uses two thermostatic controls mounted on the
tower at antenna base—one to sense falling tempera-
tures and the other to sense rising temperatures.
Because icing generally occurs only in the rather
narrow approximate temperature range of 27° to 35°
F, the sensors activate the system only in that range. As
the air temperature falls to approximately 35°, the fall-
ing temperature sensor will turn the heaters on. Then,
as the temperature continues to fall past the critical
icing point, the thermostat will turn the heaters off at

BROADCAST ENGINEERING
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IsTUDIO

TALK

by Art Davis, Vice President

Audio Controls Division
Altec Lansing Corporation
SUPERIOR NEW INSTRUMENT
SWITCHES AND ATTENUATORS

It’s no longer a secret that our Audio
Controls Division at Altec is well on the
way to producing what we feel will be the
best instrument switches and attenuators
ever made specifically for the recording
and broadcast industries, Without wishing
to detract from my own three decades as
a design engineer and manufacturer in
this field, nor from the superb facilities
available to me at Altec. I must admit that
much of the credit goes to the fact that
we are starting from scratch on all of
our designs. Frankly, this is an engineer’s
dream—no preconceived ideas, no old
designs that have to be adapted, no exist-
ing tooling that has to be used. Our only
concern is the here and now, and how can
we make it better,

LOW NOISE, LOW MAINTENANCE,
LONG LIFE

Looks like our switches and attenuators
will give you the best set of performance
specifications ever available. Here are a
few of the things we've done to achieve
this superiority: Each brush blade is inde-
pendently sprung to provide contact all
the time. We predict a total absence of
contact bounce. The brush springs are
completely out of the circuit and will carry
no current. Our brushes are made of fine
silver (“coin” silver, normally used. con-
tains copper and is subject to oxidation
which reduces conductivity and raises
noise level among other things). The fine
silver does not oxidize —it sulfides. This
has two advantages: conductivity is not
affected and sulphide of silver has a lubri-
cative quality which is actually beneficial.

MORE INNOVATIONS
As you know, most switches come in
round cans. We're putting ours in square
ones. You don't have any use for the
space around the can anyway so we're
using the corners for the wiring. The result
is that our switches will give you more
positions in less space. For example, most
switches have 12 positions at the most.
Ours have 31 positions on a 1%2” switch
and up to 45 positions on the 214" one.
To cap the whole thing off, we’ll be able
to gang up to 8 of our attenuators in tan-
dem so you can operate the whole works
with just one control.

NEW SOLID STATE 470A PREAMP
NEARLY READY
We announced this device in our [ast
“Studio Talk? It's the one you can use as
a preamp or as a line, booster, or program
amp with no internal changes needed. By
the way, the 470A has a lower noise level
than any vacuum tube unit on the market.
And by the time you read this, our 61A
Program Equalizer and 62A Graphic
Equalizer will be in full production. So give
me a call or drop me a line. I'll be happy
to send you the latest information on
what’s here now and what's coming soon.

CZZEZfzzwq;,-
Art Davis
Audio Controls Division » Altec Lansing

Corporation s Anaheim, California
@ALC 1964
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115V

Recording Clock

by Marshall S. Macy. KASL.
Newcastle, Wyoming

The original idea of Mr. Snider
(page 22, December 1963) attracted
our attention because we had been
wanting just such a system; and it
happened that we knew of two dis-
carded IBM master clocks contain-
ing the necessary parts. (Inciden-
tally, IBM is apparently out of the
clock business; we understand they
have turned over patents, mainte-
nance, and parts to the Simplex
Time Recorder Co.).

We connected to ratchet relays
two of the six available individ-
ual circuits in the time drum. The
initial pulse of voltage from circuit
1 contacts will energize the first re-
lay, thus starting a tape recorder.
A time-comb is set up to open the
relay so that the recorder will stop

running at the desired time. Circuit
2 operates in the same manner, as
may the remaining four. With this
clock arrangement, a maximum of
six recorders, lights, alarms, moni-
tors, or other devices can be con-
trolled.

The time-drum mechanism also
closes a switch on the 59th minute
of each hour. We employ this switch
to control a precise time-tone pulse
by running the time-drum one min-
ute late and removing the necessary
time-comb teeth to correct for the
delay.

We now have a preset clock
which can turn recorders on and
off in one-minute intervals during
any hour of the day or night; it can
also skip any day or days. This sys-
tem enables recordings to be made
after normal station hours—and the
finished tape is waiting for us the
next morning.

Record Cleaners

Velveteen material cut into handy
pads, 4” x 4” or a little larger, and
water in a small squeeze container
make an excellent record-cleaning kit.
The pads can be washed as needed,
and the whole works costs far less
than any of the commercially avail-
able packages.

Al Ortmann, KURL

Auxiliary Cue Tone

by Richard R. Haskey, Consulting Radio
Technician, Ventura, Calif.

Many stations are installing new
automatic cartridge tape equipment

‘Broadcast Engineering

For October

The WFIL Broadcast

An Automatic Program

Center Logger
Television
b Features i
Television Camera A Rear-Screen Projection
Techniques System

Plus: Engineers’ Exchange, Book Reviews, Washington Bulletin, Letters, Products, News,
and a host of timely features.

Reserve your copies now! Just fill out and send in the convenient subscription card bound
in this issue — you'll receive the Broadcast Engineers’ Maintenance Guide free of charge.
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STEREO
and SCA

Brilliant stereophonic transmission
is yours with the MOSELEY Model
LPE-10 Direct FM Exciter . . . the
uitimate in quality engineering, con-
struction and, most important, per-
formance! Designed-in reliability and
stability . . . no need to constantly
adjust for maximum separation and
minimum cross talk. Update ydur
pre-stereo  equipment and signal
quality with the LPE-10. FCC type
accepted for stereo and SCA opera-
tion. For further information write:

‘n MOSELEY ASSOCIATES INC. I

P.0. Box 3192, Santa Barhara, Calif.
Telephone — Area Code 805
967-0424

Monitors for Stereo

(Continued from page 11)

Circle 1tem 26 on Tech Data Card

SPOTMASTER
Tape Cartridge
Winder

The new Model
TP-1A is a rugged, dependable and
field tested unit. It is easy to operate
and fills a need in every station using
cartridge equipment. Will handle all
reel sizes. High speed winding at
2214’ per second. Worn tape in old
cartridges is easy to replace. New or
old cartridges may be wound to any
length. Tape Timer with minute and
second calibration optional and
extra. Installed on winder or avail-
able as accessory. TP-1A is $94.50,
with Tape Timer $119.50.

Write or wire for complete details.

m

BROADCAST ELECTRONICS, INC.
8800 Brookville Road
Silver Spring, Maryland

Crcle Item 7 onTechDala Car

SWITCHING MATRIX

ADN'NG MATRIX
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T
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RIGHT
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19c AMPLIFIER PILOT
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Fig. 4. Block diagram of stereo-channel monitor to be used with main-channel monitor.

grid of the 19-kc amplifier. In the
plate circuit of this stage another
19-kc peaking coil further filters
the signal, removing all other fre-
quencies. Since the center tap of
this plate coil is at AC ground, two
signals (opposite in phase) appear
at the ends. By means of two diodes
serving as a full-wave rectifier, the
signal is doubled to 38 kc and is
used to sync the following stage, a
push-pull 38-kc oscillator (Fig. 5).

The output of the composite am-
plifier is applied to the grid of a
phase-splitter stage which produces
signals 180° out of phase at plate
and cathode. A control in the cath-
ode circuit permits the signals to be
matched in amplitude. The signals
are applied to equal and opposite
points in the switching matrix, the
center of which appears as a test
point and feeds the L-R amplifier
through a phasing control.

The 38-kc oscillator output is
transformer coupled to a balanced
ring modulator (Fig. 5) which serves
as a switch to alternately ground
the two sections of the matrix at a
38-kc rate. The push-pull oscillator
functions only when the pilot car-
rier is present; a relay circuit acti-
vated by a signal from the 19-kc
amplifier completes the oscillator
B+ circuit. ‘

The action of the 38-kc switch-
ing pulses at the switching matrix
develops L-R components at the
grid of the next stage, the L-R
amplifier. The amplified output is
added to the —L—R and +L-+R

components from the phase splitter,
to produce demodulated —R and
+L at opposite sides of the adding
matrix. The —R signal is fed to a
phase inverter and then to the right-
channel amplifier; the +L signal is
applied directly to the input of the
left amplifier.

The signal that corresponds to
each channel is fed through a 15-
kc low-pass filter to a meter ampli-
fier and a program amplifier. The
meter circuits contain feedback
loops and corrective networks to
produce the proper meter charac-
teristics in compliance with FCC
regulations; overshoot controls are
provided to match the two meter
circuits. The left meter can be
switched to read either left-channel
modulation or pilot injection. A

14 ke
FROM LEVEL
CONTROL

X

35 ke

T0 PILOT
RELAY

TO MATRIX

Fig. 5. Simplified circuit of 19-kc doubler,
38-ke oscillator, and balanced modulator.
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Adjustable T-Pad

(Continued from page 14)
rear of the cabinet solved this
problem.

Total expense involved in build-
ing this transmission set was about
$220 which, when compared to the
cost of commercial models with
equal features, is not expensive. A

Fixed T-Pad

Frequency—cps Level—db

LT

—_——_0 000000 O

PN O o

facturer’s instructions should be fol-
lowed in selecting this resistor for
each make of meter.

Since an audio oscillator is effec-
tively a zero-impedance generator,
a 600-ohm resistor is used ahead of
the variable pad. This resistance
may be considered to be the inter-
nal resistance of the generator.

A frequency response evaluation
made on this particular test set gave
the results listed in Table 2. The
loss at the higher frequencies is be-
lieved to be due to the characteris-
tics of the 119C repeat coil. Per-
haps a more efficient transformer
would give a better frequency re-
sponse. If the loss at the higher fre-
quencies in a transmission set is
known, however, accurate measure-
ments can be made by adjusting for
the losses.

The components are mounted on
a 7”7 x 11%4” panel which is at-
tached to a wooden cabinet 12127
wide, 8” high, and 5%2”" deep. The
handle on top is convenient for
carrying, and rubber feet are used
on the bottom of the cabinet and on
the back to prevent scratching the
desk or table during use., A

R1 R1

R2

Fig. 5, Ceonfigurations of fixed T-pads.

September, 19464

N

Set your VIDEQ TAPE
MACHINE FREE during

Editing, Assembly, Timing, Rewinding

Let the Moviola Video Tape Sound Reader with Video Tape Power Re-
winder relieve your video tape machine from the many editing chores
which do not require picture reproduction.

After your tape recording has been marked or cued for editing at the
tape machine console, the rest can be done away from the machine
with a Sound Reader— Power Rewinder setup. Your video tape splicer
completes the ideal table editing arrangement pictured above.

Increases productive time

of tape machine

* Reduces 'log jams’’ atthe
tape machine

» Saves costly tape machine
head wear

* Sound Reader prevents tape

wear by reading from base side

il
movioia

manufacturing co.

motion picture{tv equipment

¢ Built-in program timer eliminates
tape machine timing reruns

s Sound Reader is battery
powered and transistorized
with individual program
and cue track pre-amps

s Power Rewinder is variable speed
foot controlled

Write or call for brochures which give detailed information:
5539 Riverton Avenue, North Hollywood, California 91601

Telephone: 877-2173 (area code 213)
Cable Address: Moviola, North Hollywood, California, U.S.A.

Circle ltem 28 on Tech Data Card
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"GREENLEE CHASSIS PUNCHES

Make accurate, finished holes in 114 minutes
or less in metal, hard rubber and plastics. No
tedious sawing or filing — a few turns of the
wrench does the job. All standard sizes . . .
round, square, key, or “D” shapes for sockets,
switches, meters, etc. At your electronic parts
dealer. Literature on request.

GREENLEE TOOL CO. Gﬁsglss

2028 Columbia Ave., Rockford, 1llinois
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send for NEW FREE

CRYSTAL CATALOG
with NEW TRANSISTOR
OSCILLATOR CIRCUITS

1

3 PLANTS TO SERVE YOU BETTER
HERMETICALLY SEALED
PRECISION GROUND
CUSTOM-MADE
NON-OVEN CRYSTALS

Gold or silver plated, spring mounted, vacuum
sealed or inert gas, high freq. stability, 10
milliwatt max. current cap. Meet mil. specs.
1000KC to 1600KC (Fund. Freq.) ... _..... .

Prices on Request
1601KC to 2000KC (Fund. Freq.) $5.00 ea.
2001KC to 2500KC (Fund. Freq.) . 4.00 ea.
2501KC to 5000KC (Fund. Freq.) . 3.50 ea.
5001KC to 7000KC (Fund. Freq.) ... 3.90 ea.
7001KC to 10,000KC (Fund. Freq.) .... 3.25 ea.
10,001 KC to 15,000KC (Fund. Freq.) 3.75 ea.
15MC to 20MC (Fund. Freq.) ... 5.00 ea.

OVERTONE CRYSTALS
15MC to 30MC Third Overtone . .$3.85 ea.
30MC to 40MC Third Overtone . 4.10 ea.
40MC to 65MC Third or Fifth Overtone 4.50 ea.
65MC to 100MC Fifth Overtone ... 6.00 ea.
DRAKE 2-B Receiver Crystals ............... $4.00
(All Channels—Order by Freq.)
OVEN-TYPE CRYSTALS
For Motorola, GE, Gonset, Bendix, etc.
Add $2.00 per crystal to above prices
SUB-MINIATURE PRICES slightly higher

ORDER FROM CLOSER PLANT
TEXAS CRYSTALS

DEPT.BE

1000 Crystal Drive
FORT MYERS, FLORDA
Phone 813 WE 6-2109

Division of

™

WHITEHALL
o% %
Por #‘\

AND
4117 W. Jefferson Blvd.
LOS ANGELES, CALIF.
Phone 213-731-2258

Circle ltem 30 on Tech Data Card

Three new Ampex
head replacements

factory installed
Just $135

Available through your Ampex Distribu-
tor: Now you can have all three heads
of your Ampex 350 or 300 series full-
track recorder factory replaced for $85
less than the cost of a new assembly.
And the performance is identical. Just
- have your distributor send us your old
assembly—we'll install three new heads
with the same factory head alignment
as ‘the original assembly. Carries the
same .1 year warranty. And takes us
less than 48 hours. (Similar savings are
also- available on other head assem-
blies; -including  duplicators and some
400 series recorders.) ldea: order a
new. assembly. at the same time "and
Keep the rebuilt one as a spare. Con-
tact your Ampex Distributor, or write
for Bulletin No. 1962-A. Ampex Corp.,
Department:6-1, Redwood City, Calif.

Circle Item 31 on Tech Data Card
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FM Multiplex

(Continued from page 13
consists of the necessary audio am-
plifier stages and a phase-shift os-
cillator, the frequency of which is
varied at the audio rate of the pro-
gram material. While FCC rules
stipulate that SCA subcarrier devia-
tion may go as high as 7.5 ke, it
is generally wise to limit it to =5
ke for the following reasons: Ex-
cessive harmonics are often gener-
atcd above and below the subcar-
rier if deviation exceeds =+5 kc;
and, since the L—R sidebands ex-
tend to 53 k¢, increased SCA band-
width may induce crosstalk and in-
termodulation distortion,

Because the main-channel exciter
at WSMJ has a limited bandpass at
lower multiplication levels, insertion
of the SCA subcarrier is made at
12.44 mc. Fig. 4 shows how the
SCA and L—R subcarriers are
mixed with the main (L-+R) chan-
nel. Output of the inserter is the
composite multiplex signal consist-
ing of main channel (L-+R), 19-kc
pilot carrier, 38-kc stereo subchan-
nel (L—R) and 67-k¢ SCA sub-
channel information.

Sources of Difficulty

The very nature of the composite
multiplex signal suggests in what
areas the most common problems
will arise. Because the signal spans
the spectrum more or less continu-
ously from approximately 50 cps to
74 kc, it can be correctly assumed
that inadequate (or improperly ad-
justed) bandpass in low-level multi-
plier stages, the power amplifier,
the transmission line, or antenna
will degrade the signal. The deli-
cate phase relationships between the
main channel, the stereo subchan-
nel, and the 19-kc pilot carrier in-
dicates potential grief from an ex-
cessive VSWR or from antenna-
phase distortions. Finally, the seg-
mented makeup of the multiplex
signal gives good cause to expect
some interchannel interference.

In a well-designed stereo gener-
ator and transmitter combination,
most of these faults will have been
eliminated as inherent causes of
difficulty, but will continually need
to be considered during alignment
or adjustment. The standard FM
exciter and/or transmitter that has
been modified for multiplex, may
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12,44 imc

MAIN CHANNEL

(LR 17.44
MULTIPLEX TO
MULTIPLIERS

STEREQ
SUBCHANNEL

{(L-R) L-R
AMP

PHASE
MODULATOR
RF
AMPLIFIER

PHASE
SPLITTER

PHASE
MODULATOR

60 TO 74k

SCA SUBCHANNEL INPUT
FROM SCA GENERATOR

Block diagram of an inserter-mixer.

need some additional attention
where performance is marginal. In-
sufficient bandpass can be noted
stage by stage during a progressive
sweep alignment of the exciter and
transmitter.

It should be obvious that low-
level stages normally tuned for
maximum output and efficiency
may have too high a Q for ade-
quate multiplex bandpass. This
situation can often be cured by
the addition of swamping resistors
across the plate tank of the affected
stage—such steps may also require
some changes in operating condi-
tions to ensure sufficient drive to
succeeding stages.

A usual cause of cross talk is ex-
cessive modulation of various sub-
channels. Generation of harmonics
increases rapidly as the modulation
percentage is increased. Since the
output of most 38-kc balanced
modulators is normally rich in sec-
ond harmonic content, it is wise
to filter before the DSBSC signal
is mixed with the main-channel sub-
carrier. The usual bandpass filter
will be flat in response and be
phase-linear to 53 kc with a maxi-
mum attenuation at 76 kc. A typi-
cal filter with such characteristics
is shown in Fig. 5. A heavy residual
76-kc harmonic will beat with the
67-kc SCA subcarrier, creating an
annoying 9-kc note.

Another possible “birdie gener-
ator” is the third harmonic of the
pilot carrier (57 kc) beating with
the 67-kc subcarrier. This one is a
littie harder to eliminate, since 57
ke falls very close to the upper
limits of the L—R. Therefore, the
harmonic must be trapped in the
stereo generator before it is mixed
with L—R.

Remember, too, that it is pos-

BROADCAST ENGINEERING


www.americanradiohistory.com

P e e

LKW
EM

TRANSMITTER

- “KIT” or FACTORY ASSEMBLED

Featuring Automatic Power
Control—Lowest Tube Invest-
ment in the Industry—Auto-
matic Voltage Control—Solid
State Rectifiers—Stable
Grounded Grid Operation—
Remote Control Provisions—
Amplifier Only Availability.

WRITE or CALL
FOR COMPLETE DETAILS TODAY

Bauer
ELECTRONICS
CORPORATION

1663 Industrial Road, San Garlos, California
Area Code 415 591-9466
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September, 1964
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A low-pass filter for 76-kc cutoff.

sible to have a beat note within a
stereo signal even without an SCA
subcarrier. Since the fundamental
crystal frequency of the exciter is
in the order of 115 kec. and since
the third harmonic of the 38-kc
subcarrier is 114 kc, an approxi-
mate [-kc beat note is possible.
This usually indicates that the traps
normally incorporated at the out-
put of the 115-kc oscillator are
maladjusted.

Perhaps the most prevalent cause
of interference from the SCA sub-
carrier in the stereo receiver is the
lack of, or misadjustment of, the
67-ke traps used in some stereo re-
ceivers. An annoying swishing
sound is produced as a result of the
67-kc subcarrier beating with the
second harmonic of the locally-
generated 38-kc reinserted carrier.
Sometimes the receiver's 67-kc
traps are simply inadequately de-
signed for the required attenuation,
although the station that increases
SCA subcarrier insertion above
10% increases the possibility of
the beat notes becoming objection-
able even in properly-designed re-
ceivers.

It is important that the 67-kc
subcarrier be centered at exactly 67
ke for the following reasons: If too
high in frequency, the upper excur-
sions may extend into the guard
band; if too low, the lower excur-
sions may interfere with the L-R
subcarrier, causing excessive Cross-
talk in receivers that have inefficient
67-ke filters.

Although many problems can
exist in the multiplex operation of
an FM station, a good general
knowledge of basic concepts com-
bined with a familiarity of your own
equipment can help to ensure the
generation of a clean signal. A
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‘Now There Are |

TWO New
FAIRCHILD
TURNTABLES
Built to
Surpass the

Proposed
NAB
Standard!

For over a 4

quarter of

a century

FAIRCHILD ¥

Turntables

have

continued to

provide, .

through radio

stations of

the world,

the finest

record

reproduction. To

meet the demands of {
the new proposed NAB standard and !
stereo broadcasting, FAIRCHILD pio-
neered the use of belt drives for profes-
sional turntables as exemplified in the
FAIRCHILD Model 750—the only 3-speed,
16” turntable with —65 db rumble,
.03% wow and flutter, 3 speeds easily
selected, whisper soft aperation, cue pad
provided, and minimal moving parts for
long trouble-free performance.

extremely low

rumble and im-

perceptabte wow

and flutter with fast-cueing combined

with attractive packaging and easy

installation. The low price of the Model

755 allows every radio station to step

up to quality for today’s quality con-
scious listeners.

Write fo FAIRCHILD — the pacemaker in
professional audio products — for com-
plete details.

FAIRCHILD

RECORDING EQUIPMENT CORPORATION
10-40 45th Ave., Long Island City 1, N.Y.
-
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World's
Fastest Selling

FM Wireless
MIGI‘I]DIIUI]G

/ IMPII

Transmits voice or signal with power and
fidelity to any standard FM tuner or radio.
Perfect for use where mike cords are in-

convenient. For broadcasting, remote tape
recording, communicating or hundreds of
other applications in schools, churches,
theatres, plants, stores, homes and sport-
ing activities, indoors or out. Tunable:
88-108 mc band. 15
IMP T1-221 Transmitter only..... 39
IMP TI/M-222 Complete with built-in
pin-head microphone 4995

See distributor or write BE-3

» i . 1.4
kinematix, inc.
2040 West Washington Boulevard
Chicago, I, 60612  Area 312 » 666-0066

Circle ltem 36 on Tech Data Card

Made in
U.S.A,

the Chief Engineer

. Helps Solve Your Technical Problems

Readers are invited to send their questions
to the ""Chief Engineer”; those of most gen-
eral interest will be published in this
column.

I often hear references to the Com-
mission’s “10% Rule.” Just what is the
“10% Rule”?

The Commission’s standard broadcast
(AM) allocation rules specify certain
groundwave contours as ‘‘normally pro-
tected.” The values of field strength de-
pend upon the class of station and are
different for daytime and nighttime op-
eration. For example, the .5 mv/m
groundwave contour is normally pro-
tected for a Class III-A station during

daytime hours, and the 2.5 mv/m
groundwave contour is protected at
night.

The Commission’s rules also define
interference between stations operating
on the same channel or on adjacent
channels. A limitation is placed upon the
amount of objectionable interference
that may be received by listeners during
either daytime or nighttime hours. The
“10% Rule” (Section 73.28 of the Com-
mission’s Rules) provides, among other
things, that interference within a sta-
tion’s normally protected contour may
not affect more than 10% of the popu-
lation included within that contour. Ex-
ceptions are provided for certain local-
channel (Class IV) stations and for those
Class II and Class III stations which
would either provide the first nighttime
facility to a community or would pro-
vide 25% or more of nighttime primary
service to an area presently unserved at
night.

Can anyone who is familiar with the
use of a field-strength meter take meas-
urements in support of an application
for remote control, or are there special
qualifications required?

Anyone competent to operate a field-
strength meter may take the field-
strength readings; there are no special
qualifications prescribed by the Commis-

sion. As a practical matter, however, the
individual must be thoroughly experi-
enced not only with measuring tech-
niques but also with interpretation of
the results. This interpretation, in ac-
cordance with Section 73.186 of the
Commission’s Rules, is required by
Question 11 of the remote control appli-
cation form (FCC Form 301-A). Should
their accuracy be questioned, the person
making these measurements may be
called on to testify.

There are, of course, several other re-
quirements for engineering data in sup-
port of an application for remote-control
authorization. Antenna impedance meas-
urements are required (Question 7 of the
form) and the qualifications of the engi-
neer making these measurements are
called for, along with a description of
the method used. Also, a statement con-
cerning the stability of the array must
be submitted, plus data on operating
parameters and monitor-point readings.

A

WOLLENSAK

Tape Recorders
deliver a wallop bigger
than many twice its
5|ze WE HAVE THE MOST COM-
PLETE SELECTION ANYWHERE.
NEW MODELS INCLUDE: 524,
[} 1220, 600, 1400, 1414, 1500, 1515,
1280, 1281, 1580 1780 1980 1981,
Your order receives prompt attentlon

FANTASTIC PRICES for name brand
and special purpose magnetic tapes!
REQUEST COMPLETE TAPE RECORDER DISCOUNT SHEET

SAXITONE RECORDING TAPE
275" T'lastie, 3” reel..... .35
600’ acetate (plastic), 5
\ 600’ MYLAR 5 Inch reel.
1 900” MYLAR (Llolyester),
12007 MYLAR, %% mil. 5 1nch reel.

1200" acelate (plastic),
1200 MYLAR, 1% mil
180" acetale {plastic) -
1800 MYLARR 1 mil. thick, 7 in .59
9100’ MYLAR, untensilized, 7 inch 2.25
2400’ MYLAR, untensilized, 7 inch..1.99
Plus Postage 360" MYLAK, tensitized, 7 inch... 3.89
(Greater discounts to quantity buyers)

Save
— 30-60 % —
4-track Sterec music
on tape.
FREE 50-page catalog

div. Commission Etectronics, 1nc.

1776 Columbla Rd., N.W., Washington 9, D.C.

Circle ltem 39 on Tech Data Card

PROLOG

A simple, easily operated system that
automatically performs station PRO-
GRAMMING, LOGGING, AUTHENTI-
CATING.

write for details today

155 Tal\ 4

Continental Electnonica

BOX 8024 /| DALLAS, TEXAS 75222

Circie Item 37 on Tech Data Card
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"Get 3 to 30 Second

IIVESOEL

.. with the new SPARTA-MATIC CD-15

TAPE CARTRIDGE UNIT

% Separate record, playback and erase
. heads allow time delays for “on the
ajr’* TELERHONE CONVERSATIONS!

‘* Can 'be used as a “special effects”
generator to create ECHO CHAMBER
and REVERBERATION effects.

SPA RTA ELCTRONIC CORPORATION

Circle ltem 38 on Tech Data Card
BROADCAST ENGINEERING

6450 Freeport Blvd.

Sacramento, Calif
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Professional Services
5 Ny B EE

VIR JAMES
CONSULTING RADBIO ENGINEERS

Applications and Field Engineering
345 Colorado Blvd.
Phone: (Area Code 303) 333-5562

DENVER, COLORADO 80206
Member AFCCE

JAMES C. McNARY

Consulting Engineer
National Press Bidg.
Washington 4, D. C.
Telephone District 7-1205
Member AFCCE

J. H, DESSEN
Consulting Audio
and
Program Transmission Engineers
2nd Avenue — P, 0. Box 117
Blackwood Terrace, New Jersey
Phone CAnal 7-0964

Laboratory Test Equipment, microwave
components, all frequency and makes at
real low prices. Write or call for informa-
tion. Jericho Electronic Supplies. Sid
Gordon Electronics, 80 West Jericho
Turnpike, Syosset, Long Island, N. Y.
(516) WA 1-7380. 8-64 3t

COMMERCIAL CRYSTALS and new or
replacement crystals for RCA, Gates, W.
E. Bliley and J-K holders; regrinding,
repair, etc. BC-604 crystals; also service
on AM monitors and H-P 335B FM mon-
itors. Nationwide unsolicited testimonials
praise our products and fast service. Eid-
son Electronic Company, Box 96, Temple,
Texas. 5-64 tf

GOVERNMENT SURPLUS, NEW 10 CM
WEATHER RADAR SYSTEM-—Raytheon,
275 KW peak output S band. Rotating
yoke PP.J. Weather Band 4, 20 and 80
mi. range. Price $975 complete. Has
picked up clouds at 50 mi. Wt. 488 Ibs.
Radio Research Inst. Co., 550 5th Ave..
New York, New York. 5-64 tf

New Gates Model M-5309A 5KW broadcast
antenna coupler units, $295.00; Trimm 504
audio patch cords, $4.00; audic jack
panels 19” rack mounting, 12 pair $9.95,
10 pairs $8.95; repeat coils 500-500 ohm
flat. $4.00; racks, cabinets. transformers,
etc. Write for free list. Gulf Electro-Sales,
7031 Burkett, Houston, Texas. 8-64-3t

REMOTE THERMOMETER
(Electronic)

Outside temperature from mike position.
Installed in less than 1 hour. Over 300
stations now use the Electra Temp. In-
creased sales allow a new price to TV
and Radio Stations. The New Mark II is
reduced from $95 to $75. Offer good
until Oct. 1964. Send for brochure.

Electra Met Inc., P.O. Box 6111
1246 Shafter Ave. San Diego 6, Calif.

¢ SYNCHRONOUS MAGNETIC FILM
RECORDER/REPRODUCER

¢ MAGNETIC TAPE RECORDERS

¢ NEW—THE portable MINITAPE syn
chronous 13 1b.,, battery operated
magnetic tape recorder for field re-
cording.

THE STANCIL-HOFFMAN CORP.

921 N. Highland, Hollywood 38, Calif.

Audio Equipment bought, sold, traded.
Ampex, Fairchild, Crown, MclIntosh, Vik-
ing. F. . C. Brewer Company, 2400
West Hayes Street, Pensacola, Florid%. "
3-64

LAWRENCE BEHR ASSOCIATES, Inc.
RADIO ENGINEERING CONSULTANTS
FM Applicatians arlld field Engineering
also

AM — Communications — CATV
LAWRENCE BEHR, PRESIOENT
2501 East Fourth Street
Greenville, North Carolina
919-PL 8-3366

CAMBRIDGE CRYSTALS
PRECISION MACHINERY

MEASURING SERVICE
SPECIALISTS FOR AM-FM-TV
445 Concord Ave. Phone 876-2810

Cambridge 48, Mass.

Classified

BN S BN B B S ER e BN Ee

Advertising rates in the Classified Sec-
tion are ten cents per word. Minimum
charge is $2.00. Blind boex number is 50
cents extra. Check or money order must
be enclosed with ad.

The classified columns are not open to
the advertising of any broadcast equip-
ment or supplies regularly produced by
manufacturers unjess the equipment |is
used and no longer owned by the manu-
facturer. Display advertising must be
purchased in such cases.

EQUIPMENT FOR SALE

Will buy or trade used tape and disc re-
cording equipment—Ampex, Concertone,
Magnecord, Presto, etc. Audio equipment
for sale. Boynton Studio, 295 Main St.,
Tuckahoe, N. Y. 1-64 tf

Ampex Head Assemblies for 300 and 400
series recorders reconditioned. Service
includes lapping and polishing all three
head stacks, cleaning entire assembly,
readjusting and replacement of guides
and realignment of stacks as to azimuth
and zenith. Full track assemblies—$60.00.
Taber Manufacturing & Engineering Co.,
2619 Lincoln Ave. Alameda, California.

5-64 tf

Antennas, Parabolic; 6 ft, diameter, Solid
Surface Aluminum with dipole, pole
bracket, de-icer. 100 available. New Sur-
plus. $100.00 set. Sierra-Western Electric
Cable Co., Willow & 24th Streets, Oak-
land, Calif, 9-64 1t

50

Television/Radio /communications gear of

anv type available. From a tower to a

tube. Microwave, transmitters, cameras,

studio equipment, mikes, etc. Advise

vour needs—offers. Electrofind Co. 440

Columbus Ave. NYC. 212-EN-25680. 64t
8-

Brand new surplus BC-645 Transceiver,
435 to 500mc. complete in original car-
tons with PE-101C dynamotor, 12/24V
input, UHF antenna. control box, plugs.
Limited supply, price $32.50. Slep Elec-
tronics Company, P. O. Box 178BE, Ellen-
ton, Florida. 8-64 3t

We are a clearing house for all used
broadcast equipment. Write us your
needs. List your equipment for quick
sales with Broadcast Equipment and Sup-
ply Co., Box 3141, Bristol, Tennessee. ¢

-64-2

Kah Laboratories SYMMETRA - PEAK.
Perfect (315" rack nanel for modulation
veak symmetrv). Used by leading sta-
tions. Offer? Broadcast Engineer, Dept.
114. 9-64 1t

Personnel
Bl BN Bn BE BN BN BN B W B B

A Radioman’s 5-KW AM full time sta-
tion 40 miles west of Philadelphia look-
ing for a young man with first class
license, able and willing to learn., Real
opportunity. Personal interview desirable.
Contact Chief Engineer, WCOQJ, Coates-
ville, Pa. 9-64 1t

Chief Engineer for new AM 2-DA. Main-
tenance, operation, light announcing.
work with people. Building small, profes-
sional staff. $500. Sam Elliott, Box 1114,
Ulysses, Kansas 67880. 9-64 2t

FM BROADCAST
PRODUCT MANAGER

A LEADING midwest broadcast and com-
munications equipment manufacturer has
an outstanding opportunity for a man
familiar with FM broadcast transmitters
and associated equipment, currently em-
ployed in the FM field either in broad-
casting or manufacturing.

AGE 28 to 40, B.E. degree or comparable
experience required. Opportunity for ad-
vancement in a growing company. Com-
plete employee benefits and equal oppor-
tunity employer.

Send Complete Detatils and Picture to
Dept. 115, care of Broadcast Engineering
Magazine. 9-64 1t
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