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ITA 50 kw AM TRANSMITTER

Compacti... Economical ... Easy to operate!

Featuring a new, single tetrade power amplifier that gives full output with mini-
mum power consumption, this is the finest high power AM transmitter available.
Extremely compact, the unit needs only 76 square feet of space including
transformers . . . it's one-third smaller than transmitters of the same power
built by other manufacturers! Silicon rectifiers, 11 tubes and 6 tube types,
high level modulation and many other advanced features make it your best buy
for high power AM broadcasting.

ITA ELECTRONICS CORPORATION

BROADCAST DIVISION = LANSDOWNE, PENNA.
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Does your station operate on Channels 7 - 13?7 Are you interested in
improving your signal with a minimum investment? Then it’s time you
became familiar with our line of CO.EL. High Band Antennas . . . and
learned why they are favorites around the world. Here are a few of their
features that should be of special interest to both station operators and

engineers: VERY LOW VSWR PERMITS TRANSMISSION OF HIGHEST QUALITY

SIGNAL — VSWR 1.04 or better guaranteed [ | AVAILABLE FOR VERY HIGH GAINS

— gains up to 23, with circular patterns and null fill available [] EXCELLENT

VERTICAL PATTERNS — smoothly shaped vertical patterns with null fill and beam

B A N D tilt eliminate close-in areas of low signal strength [ ] SUITABLE FOR STACKING —
CO.EL standard antennas are designed to mount on the face of a tower, thus can be

stacked under antenna already in use [ ] AVAILABLE FOR DIRECTIONAL PATTERNS —

where increased signal strength in important directions is required, and for “drop-ins.”

T V Cost in many instances is lower than that of circular patterns. [ ] NO DE-ICERS REQUIRED — even in
_ Write for further information on CO.EL. High

' Band, Low Band and UHF TV Antennas; 10mc
Bandwidth FM Antennas; Towers; VSB Filters;
Notch Diplexers; Filterplexers, Harmonic Filters;
Rigid Transmission Line; and Microwave Para-
bolic Antennas.

heavy icing conditions [ ] FASTER MORE ECONOMICAL INSTALLATION — modular construction permits
complete installation and check-out in less than a week [ ] NO GROUND CHECK OR FABRICATION OF
TRESTLES FOR TESTING NEEDED [} EXPERT CHECKOUT SERVICE — by qualified antenna engineering
specialists,
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Vertical Pattern of CO. EL. CO-48H Antenna, Channels 7-13. Gain with
this vertical pattern varies from 19.7 on Channel 7 to 23.7 on Channel 13.
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Specialists in Advanced Antenna Systems
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+
SECO P[ ” S TESTERS
.

OVER Handy indexed flip ‘
3,000 | chart includes \ J
TUBES industrial type tubes. \ (&

INDUSTRIAL $149r§8

MODEL 107A ONLY

+ A SECO PLUS—ALL THESE TUBE
TESTS IN ONE COMPACT TESTER

@ GRID CIRCUIT TEST—all tubes get 11 posi-
tive checks for leaks, shorts and grid
emission. A Seco designed and patented
‘'Electron-Eye” test.

@ DYNAMIC MUTUAL CONDUCTANCE TEST
—pre-wired chassis for effective testing of
voltage amplifier and similar tube types.

@ CATHODE EMISSION TEST—the best meth-
od for testing pulse amplifier, power output
and damper type tubes.

Extremely accurate and easy to use, the Seco
107A “Tri-Tester'” provides all essential tests.
Guaranteed against obsolescences.

The “'Tri-Tester'' meets specifications for:
FEDERAL STOCK CLASSIFICATION, Tube
Tester Type 107-FSN-6625-713-9075.

This compact, portable unit is completely
self-contained in a handsome, vinyl plastic car-
rying case. It is the finest, fastest, most com-
plete tester on the market—at a popular price!

COMPLETE
TRANSISTOR

AND TUNNEL
DIODE ANALYZER

LOOK AT THIS SECO

PLUS—a complete transistor
{ab forincoming transistor and
diode stock inspection and for
servicing transistorized equip-
ment.
+ Requires no set-up data
e |dentifies NPN and PNP
transistors immediately ¢ Pro-
vides dynamic GO-NO-GO test
in circuit « Provides accurate
DC analysis out of circuit & In-
dicates transistor leakage and ONLY $74.50 NET
gain ¢ Tests signaland power K
transistors, also tunnel and zener diodes e Indicates
diode forward conductance and reverse leakage current
+ includes VOM meter with appropriate ranges.

You'd expect to pay much more for a set that: needs no
set-updata—includesa “'speedtestsocket''—reads BOTH
Ilcho and Iceo leakage currents—cancels Iceo leakage
for TRUE gain readings. Two models: (1) AC powered
250A at $86.50 and (2) ''B'"" battery powered 250B at
$74.50 Both include 24" test leads with slim line prods,

MODEL 250B

TRANSISTORIZED DC
POWER SUPPLY

Continuously variable with 1%

' regulation at full rated output.

Input: 105-130 V 50-60 cycle
+ Regulation: load .5%,

(average), line 5% e« Output

2 irnpeda(;\ce:al ol"lm ¢ Output

R metered in 3 voltage ranges:

MODEL RPS-5 015 015 and 0:30 v DC
. * Meter current ranges (loa

ONLY 569 50 NET current): 0-30 and 0-150 ma

e Bias taps: 0-1.5 and 0-7.5 V for simultaneous use with

main supply ¢ Short circuit indicator « No overshoot.

4 A SECO PLUS—Zener regutated constant voltage for

applications up to 4 watts.

See for yourself the Seco PLUS features on these
testers at your electronics supply dealer—or send the
coupon for complete literature.
C(:...__.—__._._._
I\ sco ELecTRONICS, INC. O
—2) 1219 S. Clover Drive, Minneapolis 20, Minn.
Rush complete information on [J the Model 107A
“Tri-Tester” [] the Model 250 Transistor and Tun- l
nel Diode Analyzer [] the Mode! RPS-5 Power Sup.
ply, including full line folder describing complete |

N,
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range of Seco test equipment. I
NAME |
COMPANY___ |
ADDRESS — l
LA O e
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HOW YOU CAN

DRAMATICALLY IMPROVE BUSINESS

AND STATION PERFORMANCE FOR
NEXT TO NOTHING...

How much more money could you make if you could...

¥ Increase your potential audience

B Quadruple radiated program power
B Sound much louder and clearer

® Increase received S/N ratio

m Offer the sponsor more listeners per dollar
® Increase listener loyalty

® Sound much better than competitors

m Reduce operating costs

And do it all for as little as $495.007?
AUDIMAX stations—more and more every day-do!

Here’s how: Audimax is your assistant broadcast en-
gineer—an electronic brain that boosts your station’s
radiated program power and market coverage,
greatly improves sound, and improves operating effi-
cilency by automatically controlling program levels
with near-human intelligence and superhuman speed
and accuracy—all without objectionable side effects
and distortion.

Audimax differs in concept from ordinary level
controls (limiters, compressors, AGC’s, etc.) and ac-
complishes what they attempt to, without the addi-
tional problems they introduce. With such devices,
the gain is always either rising or falling. With fast
recovery times, pumping sounds occur. Slowing the
recovery time allows short bursts of sound to put
“holes” in the program. Audimax, inszead, works
like a competent engineering assistant.

Automatic Gain Riding —When levels are too high,
Audimax quickly and inaudibly lowers the gain with-
out thumping —When levels are too low, Audimax
raises the gain without pumping. With explosive
sounds, (e.g., pistol shots, barking dogs) Audimax
momentarily corrects the gain, then iastantly re-
turns to previous level, without leaving ‘“holes.”
When levels are correct, the gain remains constant.
Audimax’s exclusive platform mode of operation
preserves short-term dynamic fidelity.

Automatic Program Control —Audimax’s exclu-
sive logic monitors the incoming signal and com-
pares it with previous program information in its
memory, deciding whether to raise, lower or main-

tain constant gain. The result: Perfect levels every
time. Gated Gain Stabilization — Audimax also rec-
ognizes noise and background effects and maintains
constant gain during pauses, eliminating unnatural
fade-out of the background effects and disturbing
swish-up of background noise, completely preserv-
ing the natural sound of dramatic programs, sports-
casts, ete. Return-to-Zero Feature—In standby con-
ditions Audimax waits, and when convinced that the
program has ended, slowly drops to normal gain.

Magnified Modulation and Market Coverage—
While performing control functions automatically,
Audimax boosts overall levels—to 6 db higher than
normal manual methods —quadrupling radiated pro-
gram power and potential audience. You “stand out”
on the dial, your programs sound louder, clearer and
better than ever before, increasing listener loyalty.
All this means more value for the sponsor, and a
vast increase in your money-making potential.

Prove it for yourself. Satisfaction guaranteed.
Order your Audimax today !

Audimax II RZ ‘e a $625.00
Audimax I without Gated Gain Stabiliza-
tion and Return-to-Zero feature . $495.00

Dept. APE-263

LABORATORIES

STAMFORD, CONNECTICUT
A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC.

Another product of CBS Laboratories contributing to
better Broadcasting.

Circle Hem 5 on Tech Data Card

February, 1963



he superiority of new Altec
Dynamic Microphones is all the
more amazing when you discover
their moderate price!

There are six dynamic microphones in Altec’s new profes-
sional studio series. Each sets new standards of performance
and durability in its class. Each offers distinctive features
of significant value to the professional user, especially since
the highest price model is yours for under $100.00! Let’s
take a look at some of these features:
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Superior Performance

Each Altec 684A Omnidi-
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you with its own certified
calibration curve made on
a Bruel & Kjaer Graphic Recorder.
In the entire professional field, this
practice is unique with Altec. The one
shown here is typical of the 684A. The
curve you receive gives visual proof of
the remarkably smooth response pro-
vided by your Altec Microphone.

BALANCED PAIRS FOR STEREO: For stereo
work, any pair of 684A or 685A Micro-
phones is perfectly matched in perform.
ance characteristics. The calibration
curves offer rapid means of assuring
yourself of this balance.

DESIGNED FOR RIGOROUS PROFESSIONAL
USAGE: The exclusive sintered bronze
filter positively bars all foreign matter.
These Altec Microphones may be used
safely in any situation the professional
engineer finds himself; not only in a
protected studio, but anywhere —a

ALTEC 684A OMNIDIRECTIONAL MICROPHONE

Frequency Response: 35 to 20,000 cycles « Output
impedance: 30/50, 150/250, 20,000 ohms « Out-
put Level: —55 dbm/10 dynes/cm? ¢ Hum: —120
db (Ref.: 10-3 Gauss) Price: $78.00 net

ALTEC 686A LAVALIER MICROPHONE

Frequency Response: 70 to 20,000 cycles « Output
Impedance: 30/50, 150/250 ohms ¢ Qutpu

Level: —55 dbm/10 dynes/cm? « Hum: —120 db
{Ref.: 103 Gauss) Price: $45.00 net

metals grinding mill if need be. Only
Altec offers this absolute protection
against the gradual degradation of
quality common in ordinary micro-
phonces that can’t prevent dust, mois-
ture, and minute ferrous particles from
restricting diaphragm movement.

Also featured are diaphragms of in-
destructible polyester that cannot be
damaged by blasts, shock, impact —
designed specifically for rigorous usage
in any professional applications.

EXCLUSIVE ALTEC MICROPHONE EXCHANGE
POLICY: After expiration of normal full
year guarantee, you may cxchange an
inoperative microphone for a compar-
able new unit at a fraction of original
cost. This Altec policy is unique in the
industry; offered to better serve micro-
phone users. “

ALTEC 685A CARDIOID MICROPHONE
SHOWN IN ALTEC 181A BOOM MOUNT
Frequency Response: 40 to 16,000 cycies * Qutput
Impedance: 30/50, 150/250, 20,000 ohms * Output
Level: —54 dbm/10 dynes/cm2 » Discrimination:
Average front-to-back, 20 db « Hum: —120 db
{Ref.: 10-3 Gauss) Price $96.00 net

For specific engineering details, call your nearest Altes
Distributor (listed in your Yellow Pages) or write Dept. BE-2

ALTEC LANSING
CORPORATION

A SUBSIDIARY OF LING-TEMCO-VOUGHT, INC.
1515 South Manchester Avenue, Anaheim, California

©1962 :

Altec ®
Lansing

Corp.

OTHER ALTEC DYNAMICS PRICED FROM $42.00 « ALTEC MINIATURE CONDENSER MICROPHONE SYSTEMS:
Omnidirectional, $236.00; Cardiod, $275.00. « Altec offers a complete line of microphone accessories including

desk and floor stands, switches. wall and boom mounts.
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LETTERS
to the editor

DEAR EDITOR:

In looking for an inexpensive. durable,
sound-deadening material for a produc-
tion studio we discovered that the rub-
ber padding used under rugs is ideal. It
i1s strong. quite easy to clean with a
vacuum cleaner, and low in cost. It has
good sound absorbing qualities and may
be bought at any store selling rugs. A
sumple is enclosed.

WILLIAM J. KIEWEL
Manager. KROX
Crookston, Minn.

Thanks for the swatch, Bill. Fm sit-
ting on it right now (hard chairs around
here). Seriously, we know it works, hav-
ing had experience with something simi-
lar a while back.—Ed.

DEAR EDITOR:

I was one of the initial subscribers to
Broadcast Engineering, but because most
of my associates were on the “free” list,
I politely raised a little heck and became
a freeloader myself. Being an inde-
pendent sort of character. I do not like
this situation. I am well paid for my
services. and believe that I. in turn, owe
payment to those who serve me. There-
fore. I wish to become a paying sub-
scriber once again.

How about a life subscription—one
payment from me, and I receive your
valued publication for life? I am willing
to gamble on a long lifetime for Broad-
cast Engineering. Want to gamble on
how long I last?

FREDERICK C. HERVEY
WHKW
Chilton, Wisc.

The price is $50.00, but rather than
a gamble, let’s call it a “long-lived”
association.—Ed.

DEAR EDITOR:

In his article, “Planning a New FM
Stereo Station” (November BROADCAST
ENGINEERING). Mr. Lloyd M. Jones
correctly evaluates the capabilities of the
serrasoidal modulation exciter relative to
stereo and an additional 67-kc subcarrier
multiplex service. He predicts that some
manufacturer will “. . . come out with a
direct-FM exciter unit with only four or
five tubes. and using a variable capacitor
diode as the modulating device.”

Perhaps Mr. Jones and your readers
would be interested to know that Collins
Radio Co. has developed precisely that
type of exciter, using a varicap as the
modulating component. The direct-FM
exciter is solid-state except for five
vacuum tubes. and delivers 10 watts at
the operating frequency. Also developed
is a stereo generator which uses the time-
division principle and is entirely solid-
state. Both are “Type Accepted” by the
FCC for monaural. stereo. and SCA use
by FM broadcast stations.

A. PROSE WALKER
Collins Radio Co.
Cedar Rapids, lowa

Interesting indeed, Mr. Walker. Thanks

for supplying the “missing link. ”—Ed.

BROADCAST ENGINEERING



Continental’s 50 kw AM Transmitter
uses “Weldon Grounded Grid*” hlgh

E_""d
. .

18!

i

efficiency power amplifier. F I

It is an efficient, reliable, stable system for high power broadcasting that is

free from surge conditions and does not require protection against excessive

modulation peaks or transients. § f E Ease al’ld permanency
of circuit adJustments assures minimum main-
tenance time. High-power modulation trans-
formers are not required. Grid-swamping
resistors are eliminated, allowing most of the
driver power to be delivered to the antenna
thereby improving over-all efficiency. Hid

Negligible carrier shift assures full utilization of assigned carrier power

of the station. Use of over-all feedback from transmitter output to audio
input results in very low noise and harmonie distortion. P55 End result?
The sound of quality. *U.S. Pat. No. 2,836,665

FROM ‘ ,
DRIVER Joureut £

PRODUCTS COMPANY + MAILING ADDRESS: BOX 5024 ¢ DALLAS 22, TEXAS
AD 5-1251 e+ TELEX CEPCO awv SUBSIDIARYOFLING-TEMCO-VOUGHT,INC.
Designers and Builders of the World's Most Powerful Radio Transmitters
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have you joined
the
20,000 hrs. plus club?

Durability records in vpa operation
are commonplace where Raytheon
Machlett 7007 tubes are installed.
Actually, we have documented per-
formances of 23.000 hours, 25,000
hours and more. Join those stations
for which 20,000 hours is common.

With ML7007’s in your visual
power amplifier, you’ll maintain
broad sweep, week after week, with
only routine adjustment and with
power to spare. These workhorse
ML7007's require up to 15 percent
less drive than new 6166's—with two
and three times the life. No wonder
ML7007's make such a differencein
the cost picture.

Next time you replace, replace
with Raytheon—and join the 20,000
hours plus club. Contact your Ray-
theon Distributor,orwrite: Ruytheon
Company, Distributor Products Divi-
sion, Westwood, Massachusetts.



STL REMOTE CONTROL SYSTEMS
FOR FM STEREO AND SCA

When an FM  broadcaster takes
the first step toward stereo, he can
expect many new experiences. If
the installation is properly planned,
the results will be pleasant and re-
warding. One important considera-
tion is remote transmitter operation;
it is most important to properly
engincer the remote control equip-
ment to obtain optimum system per-
formance. An SCA multiplex sub-
carrier should also be planned for
because of its income producing
possibilities (even if its immediate
usc is not anticipated). While simul-
taneous sterco and SCA operation
may now have pitfalls, transmitter
and receiver manufacturers are con-
tinually striving to improve the de-
sign of their products for better
transmission and reception.

When remote operation is in-
volved, and the classical wire line
system is used, at least three audio

*President, Moseley Associates, Inc.,
Santa Barbara, Calif.

pairs and two control circuits are
required.  Since this  begins  to
amount to a sizcable expense, it
behooves the broadcaster to study
the advantages of using a studio-
transmitter link for relaying the
main program, SCA, and control
signals to the transmitter. Even an
STL can be overloaded, but the
fact that the SCA and control sig-
nals can be stacked makes the cir-
cuit more efficient. This article dis-
cusses some aspects of using STL
equipment to remotely operate an
FM transmitter when sterco and
SCA signals are transmitted.

STL remote operation can be di-

vided into the following three parts:

1. The control of the remote
transmitter (turning the fila-
ments and plates on and off,
raising or lowering the power
output, etc.)

2. The means for relaying left
and right stereophonic sig-
nals and the SCA subcarrier
signal to the transmitter.

VOICE MULT I PLEX MULTIPLEX VOICE
CIRCUIT GENERATOR RECEIVER ouTeuT
LEFT NO. 1 STL
STERED TRANSMITIER —_— iy —
CHANNEL fo+125KC
950 -mcs STL BEAMS ARE CROSS-POLARIZED
RIGHT NO. 2 STL < >
STERED ——» TRANSMITIER —_— NO. 2 STL
CHANNEL f -125KC RECEIVER [ ]
MANUAL
CONTROL & DETECTORS
SEECTIONFOR ol METERING SIGNAL
METERING READ-BACK CONTROL
=
&
=
RETURN 67 -KC = DC TO LOW
VOICE «—{ SUBCARRIER 2| 2= FREQUENCY
OUTPUT RECEIVER Z| z[2 CONVERTER
R A = i RETURN VOI CE
e 100CPS TO 5KC
07TKC | (OR OTHER
GENERATOR PROGRAM FOR
FM STUDIO M RELAY TO
MONITOR TRANSMITTER STUDIO)
FM STEREO
GENERATOR

Fig. 1. Block diagram of FM station using STL equipment (SCA gen. at trans. site).
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by John A. Moseley* — How to use
studio-transmitter links to pass all

information in a FM stereo operation.

3. The technique of telemeter-
ing the transmitter meter
readings to the studio.

Before discussing these matters

in detail, consider what an STL
is and what it can do. A studio-
transmitter link consists of a UHF
transmitter-receiver combination in-
cluding appropriate antennas, and
provides an exclusive communica-
tions channel between a studio and
transmitter. Reliable operation can
be achieved over distances of fifty
miles when the transmission path
is free from interfering obstacles.

Subpart E, Part 1V, of the FCC

Rules and Regulations defines the
operational and technical require-
ments for aural broadcast STL (in-
cluding TV) and intercity relay
equipment. Nineteen channels are
sct aside in the 942-mc to 952-mc
band, cach 500 kc¢ in width. These
are primarily for program use but
may be multiplexed with subcar-
riers, control signals, cueing tones,
etc. It is this provision that helps
the broadcaster double up his re-
quirements. Thus, an STL can be
used to relay a 15-kc high-quality
audio channel to a remote point, as
well as to place control tones and
an SCA subcarricr on top of the
program in piggy back fashion. The
STL, like cverything else, has limi-
tations, and it is not feasible with-
in the tolerances provided by the
Rules and Regulations to add a
second high-quality audio channel
for stereo. The Commission, how-
ever, provided for this when Docket
14628 was released by suggesting
simultancous operation of two STL
units within the band limits of one
channel assignment.

Control Considerations

Of the three important parts of
STL remote operation, the control
aspect is perhaps easiest to under-
stand. Basically, it is necessary to

BROADCAST ENGINEERING



apply control signal modulation to
the STL transmitter simultaneously
with a 15-k¢ audio channel, and
perhaps an SCA subcarrier, with-
out causing any measurable inter-
ference to these programs. The type
of control modulation is normally
a coded tone burst or a group of
discrete frequencics. These frequen-
cics are in the 20-kc to 30-kc region
and therefore fall between the audio
and SCA channels. It is important
that the control frequencies are not
sympathetic to any of the program
or SCA channels, or any of their
intermodulation products.

Program and SCA Relay
Considerations

It is cusicst to approach the pro-
gram and SCA phase of the oper-
ation by first considering @ mono-
phonic signal without the encum-
brances of un SCA subchannel or
control tones. In this case an STL
is used in the same manner as an
FM exciter. A 50-cps to 15-ke
channel i1s impressed on the base
band of the STL transmitter. Thus,
the maximum allowable deviation
as specified in Subpart E, Part 1V,
can be allotted to the audio modu-
lation. Under this condition the STL
will deliver a high quality audio
channel, with a low signal to noise
ratio to the input of the remote FM
transmitter. Next the control sig-
nals are added at a relatively low
modulation percentage—8 to 10%.
This level is sufficient to produce
positive operation of the detecting
circuits at the remote site. If an
SCA subcarrier is desired and if the
STL is designed to accept multi-
plex signals, a 67-kc subcarrier is
applied at a 10 to 15% modulation
level. This is much the same us
with the main FM transmitter.

At the STL receiver the 50-cps
to 15-kc audio modulation is de-
tected and fed to the FM exciter. If
control or SCA channels arc pres-
ent, a filter should be used to pre-
vent these signals from appearing
with the audio modulation at the
input of the exciter. Next the con-
trol tones arc detected, preferably
before the decmphasis network,
and fed into the control tone de-
tectors. Finaily, the SCA subcar-
rier is processed and rebroadcast
without being demodulated.

It is necessary to place the sterco
generator at the transmitting site
because of the technical restrictions
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associated  with  the composite
stecreophonic signal, the STL, and
remotc control. With FM sterco
it is necessary to employ another
STL to convey the sccond S50-cps
to 15-kc audio channel to the sterco
generator. Since the left and right
signals ar¢ added to obtain the in-
formation for the main (mono-
phonic) channel of the FM trans-
mitter, it is important that both
audio channels have similar ampli-
tude and phasc characteristics as
well as equally good S/N. To be
saf¢, the S/N of cach audio chan-
nel in the dual STL system should
be at lcast 63db. This will allow a
slight margin of safety over the re-
quired minimum of 60db for noise
contributed by the transmitter and
studio equipment. This and the de-
viation limitations for aural STL
scrvice are the primary reasons
why two high-quality audio chan-
nels cannot be carried by one STL.
However, because a single STL can
carry onc high-quality stereo chan-
nel as well as the control tones in
a 150-kc channel, it is possible to
place two links side by side in such
a manner that all sideband energy
is confined within the 500-kc STL
channel. Hence, a dual STL system
will enable the broadcaster to de-
liver the left and right sterco sig-
nals, SCA, and control signals to
a remote transmitter location with
a high degree of technical effective-
ness.

. 67-KC SCA
SCA MODULATION—s &1 KC 258
NO. 1 STL
LEFT STEREO NO. 1 STL
TRANSMITTER _— .
CHANNEL —* ,?,,125”; —< 9’ RECEIVER
67-KC SCA
RIGHT STEREO NO. 2 STL
B - o A— .
CHANNEL N '_‘< "97 RECEIVER
MANUAL :
SELECTION FOR ¢ ; CONTROL
CONTROL AND — =] 0,7 2 SIGNAL
e EAD-BACK DETECTORS
CONTROL INPUT|  METERING
= ouTP
7-KC VUL ocTo Low
PHASE REFERENCE——»]  PHASE FREQUENCY
DETECTOR CONVERTER
- {
67-KC PHASE
MODULATOR
FM STUDIO FM
MONITOR TRANSMITTER
FM STEREQ
GENERATOR

Metering Considerations

Transferring the required meter-
ing information from a remotely
controlled transmitter is a task
usually associated with the remote
control cquipment. However, when
discussing STL cquipment, it is best
to describe this process separately
cven though the end result is tied
into the control operation.

In the system under considera-
tion, the metering information is re-
turned to the controlling studio as
an SCA multiplex subcarrier. Since
stereo operation was onc of the
original considerations of this paper,
all SCA operation must be confined
within the 53-kc to 75-ke spectrum.
Also, the total SCA subcarrier de-
viation must not exceed 10% mod-
ulation of the main FM carrier. If
an operational SCA channel is de-
sired, such as for storecasting or to
other background music, it is not
practical to divide the SCA spec-
trum and the allowable 10% modu-
fation between metering and pro-
gram subcarriers.

One practical answer to the
metering problem is to share the
modulation bandwidth of a single
SCA subcarricer. This can be reli-
ably accomplished by sctting aside
a portion of the low frequency
SCA modulation spectrum. The fre-
quency span between 20 and 40-
cps has been found satistactory for

® Please turn to page 44

Fig. 2. Same basic arrangement as in Fig. 1 except that SCA generator is at studio.



FULL SPECTRUM
TELEVISION VIA CATV

In the carly days of CATV in-
sufficient consideration was given
to some of the basic problems per-
tinent to community antenna sys-
tems. However, with maturity and
expericnce has come a recognition
of many of these problems. The
increasing demands of once satis-
fied customers and the addition of
FM and educational television have
produced the nced for more chan-
nels and the improvement of pic-
ture quality. Trunk lines have be-
come longer with the expansion of
many systems. For these reasons,
many of the earlicr systems have
required modifications.

In the past, many problems were
unique and required unique solu-
tions. Now, with incrcasing num-
bers of community systems, there
are very few problems which have
not been encountered previously
and solved successtully. Since the
point has been rcached where therc
are routine solutions to routine
problems, the urge to build better
systems arises.

The system should be capable of
transmitting two bands of informa-
tion—the low VHF and FM bands,
and the high VHF band. The trans-
mission system consists of coaxial
cable and suitably spaced repeater
stations.

Director, Research & Development,
Entron, Inc., Silver Spring, Maryland.

ATTENUATION IN db

34 BC

FREQUENCY IN MC

Fig. 1. Cable attenuation versus frequency,

12

To minimize maintenance prob-
lems it is desirablc to have the
greatest  possible  spucing  between
repecater stations. This spacing is
determined by the maximum ampli-
fier output, the cable attenuation vs.
frequency characteristics, and the
amplificr noise figure. The maxi-
mum output is limited by scveral
considerations:  system  radiation
limits output-tube distortion and
intermodulation levels, and the
number of channels passed by the
amplificr;  the cable attenuation
varies inversely with the cost of
the cable; and the amplifier noise
figure has a minimum practical
limit. It has been determined that
repeater amplifiers spaced at inter-
vals of 25 to 35 db of pcak cable
attenuation with a noise figure less
than 10 db will result in recason-
able output levels and good signal-
to-noisc ratios.

In general, the slope of the cable
attenuation  vs. frequency curve
(known as tilt) is almost identical
for all cables, thus, cxcept for the
length of cable between repeater
stations, the design is independent
of the cable type. The typical curve
shown in Fig. 1 has been normalized
to an attcnuation of 26 db at 216
mc. Two types of systems will be
analyzed in their application to this
transmission system. They arc:

I. A widc band system using
distributed line or chain am-
plifiers.

2. A split-band, high-low sys-
tem.

Equalization

The amplifier gain curve should
be the same as the cable loss curve
in the amplifier pass band. In the
split-band  system, this is accom-
plished by providing ditferent gains
in the various bands, and tilting the
response curve of each amplifier
to correspond to the tilt of the
cable loss curve in that band. With

by Irvin Kuzminsky* — A
comprehensive comparison of split-band
and distributed amplifiers

for community antenna systems.

distributed-type amplification, com-
pensation over so wide a band is
difficult and is usually obtained by
providing additional loss at the
lower frequencies so that the com-
bination of amplifier gain and
cqualizer loss over the pass band
is cqual to the cable loss.

We sce then, after going through
an cxpensive repeater amplifier to
obtain signal increase, an additional
expense must be suffered to throw
away some of this gain. Figs. 2 and
3 compare the wasted gain and
bandwidth inherent in the operation
of both systems.

Harmonic Interference

Each amplifier in the split-band
system scrves as a filter since less
than one octave is covered in cach
band. Harmonic outputs, therefore,
arc suppressed by characteristics of
the split-bund amplificrs and the
multiplexing networks. With the
distributed amplificr, such filtering
is not available. Second and third
harmonics of low band signals fall
into the high band, and may cause
interference to desired signals.

Output Levels

The split-band system is capable
of about twice the output voltage
that can be obtained from the dis-
tributed amplificr system. This is
due to the lower plate impedance
and the greater number of channcls
in the distributed amplifier. The
output level can be increased by
adding tubes in the output stage.
However, there is an optimum stage
gain which results in a minimum
tube requirement. Any departure
from this optimum stage gain will
require additional tubes and multi-
ply the cost of maintaining the de-
sired amplification.

Noise Power

Because the total bandwidth of
the widcband system is more than

BROADCAST ENGINEERING



twice the sum of the bandwidths of
the mutliplexed amplifiers, the noise
power present in the split-band sys-
tem will be about hall of that
in the distributed amplifier system,
even if we assume identical noise
figures for all amplifiers. Because
of poor selectivity, better signal-to-
noise ratios will be obtained in the
receivers for signals nearest the
band cdges of the split-band am-
plifiers. In addition, the distributed
amplifier has a poorer noise figure
due to the additional noisc con-
tributed by the tubes in the input
stage.

Signal Level Variation

Signal level wvariation on the
trunk line is due mainly to loss of
transconductance of the amplifier
tubes and to changes in cable at-
tenuation with temperature. For a
change of 20% in tube transcon-
ductance, the gain of the 12-
tube, four-stage distributed ampli-
fier would change by 7.76 db, while
the gain of a three-stage single-band
amplifier would change by 5.82 db.

Changes in cable attenuation with
temperaturc variation are too great
to be neglected. The cable attenua-
tion varies from its nominal at 68°F
by —7.7 db per 100 db at 0°F
to +4.5 db per 100 db at 110°F.
Since cable attenuation varies with
frequency, change in attenuation
will also vary with frequency. For
a change in attenuation of 10 db
at 216 mc, there will be a change
of only 4.5 db at 54 mc.

In the distributed amplificr sys-
tem, signal level variation is a scri-
ous problem; automatic gain control
is very difficult. Because of this,

variations in the system may be
accumulated to the point of severe
signal level changes (and differences
therein) at both ends of the pass
band. The large changes in cable tilt
require the use of thermatic equal-
tzers in the wide-band system.

In the split-band system, signal
level changes can be corrected by
incorporating AGC; differences in
signal levels, in cach amplifier, are
smaller because of the narrow pass
bands involved. For c¢xample, a
change of cable attenuation of 10
db at 216 mc would be accom-
panied by a change of 8.7 db at
174 mec. There would then be a
change of 4.5 to 6 db over the low
VHF band.

Reliability

To cxamine the reliability of cach
system, we will define a system
failure as the loss of information,
cither by degradation which makes
the information unusuable or by
complete loss of information.

While it may be true that failure
due to an open tube filament is
morce likely in the split-band sys-
tem, such a failure would remove
information from only one of the
bands. Other types of tube failure
would result in a complete system
failure for the wide-band system,
while the multiplexed system would
still losc only one of the two bands.
It is more probable that one dis-
tributed amplifier would fail than
an amplificr in each of the multi-
plexed bands.

Consider a system having a total
cable attenuation of 500 db at 216
mc. (This would correspond to 6
miles of 38" Spirafil.) Due only to

changes in cable attenuation, a
variation from the nominal 68°F of
+22 db at 110°F and —38 db at
0°F could occur at the end of the
trunk line. This would cause either
serious overloading or signal degra-
dation to the point where the signals
would no longer be usable. Changes
in amplifier gain would make the
problem even more severe. These
changes would have little effect on
a split-band system with AGC, but
would result in system failure of a
distributed amplificr system with-
out AGC.

Relative Expense

This brings us to the third point
for cvaluation—the rctative costs of
the two systems. The distributed
amplifier system uses more tubes
than the multiplexed system, but
fewer amplificrs. In addition, the
wide-band system requires the use
of cable loss ecqualizers and ther-
matic equalizers, whereas the split-
band system demands splitting and
combining filters.

A usually reliable method of esti-
mating the cost of clectronic equip-
ment is based on the number of
tubes. On this basis, the cost of
split-band  amplifiers  should be
about two-thirds the cost of dis-
tributed amplificrs. Also, the split-
band system permits an operator
to install low-band equipment initi-
ally, while deferring the cost of
high-band equipment to a later date.
The high band may then be added
as funds become available and addi-
tional channels are required. Exist-
ing low-band systems may be easily
modified by the addition of high-
band equipment. A
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Fig. 3. Split-band amplifier response.



PRACTICAL APPLICATION OF
FCC'S ENGINEERING RULES

T hrough ycars of expericnce in
handling FCC applications, con-
sulting engincers have found that
much of the work could be donc
by the chief cngincer. While this
is obviously not a suggestion that
broadcasters cease dealing with
their consulting cngineers, it is pro-
posed that in many cases a chief
engineer could perform some of the
cngineering work requisite to filling
out Form 301. The object of this
discussion is to describe the work
involved, and the method of ful-
filling the technical requirements of
the FCC.

Preparing Form 301

Consulting ¢ngincers cannot at-
tempt to interpret legal forms and
offer opinions to their clients; re-
cently an effort on the part of a
consultant to interpret a scction of
the Rules led to trouble for his
client. However, filling out Form
301 is very important, and trouble-
frec if the instructions are followed.

Referring to the sample form in
Fig. 1, the first source of error
occurs in entering the name of the
applicant at the top of the first page
of Section V-A (Standard Broad-
cast), V-B (FM), or V-C (TV). This
entry must be cxactly the same as
the licensed name, or in the case
of applications prior to licensing,
the same as the applicant’s name
as given in Scction One. For ex-
ample, if the name is Blank Incor-
porated, don’t call it Blank Inc. in
the engineering data section.

Addresses of studios, transmitter,
and remote control point, if any,
arc generally scif evident. However,
if your sites are outside the city,
and a regular street address will not
accurately describe the location,
specify it in distance and direction
from the city along a particular

*Consulting Editor, Washington. D. C.
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by John H. Battison* — How to
fill out FCC Form 301, from beginning
to end, with suggestions on complying

with the Commission's requirements.

highway. Don’t be afraid to give
the most explicit instructions to
allow the FCC, and any other in-
terested parties, to locate and iden-
tify the site cxactly. Remember,
too, that Scction V-G, dealing with
antenna and transmitter informa-
tion, goes to the Federal Aviation
Agency for checks on air safety re-
quirements.

Type designations of transmitter,
modulation monitor, and frequency
monitor must be provided in parts
7, 8, and 9, respectively. Normally,
FCC Type - Approved transmitters
and monitors will be used so that
the question asking for  type-
approval data can be answered
“FCC Type Approved” or “Not
Applicable” (NA).

The antenna system comes in for
some pretty rugged questioning in
the next paragraph. If the system is
to be directional (DA), a full dis-
closure of the technical data con-
cerning the formula, sample calcu-
lations, pattern, ctc., will be re-
quired.

Antenna height must be given in
various ways. When cntering an-
tenna data the base insulator, in
the casc of series-fed towers, must
be included in the overall height.
Generally 37 is allowed for the in-
sulator, and another 37 for the
beacon at the top of the tower. If
a shunt-fed tower will be used, the
base insulator is climinated, but the
beacon should be indicated on the
application.

Somctimes the question of height
above mean sea level causces trouble
because the quoted figure does not
agree with that uscd by the Com-
mission or the FAA. If the height
given differs from that obtained
from a quadrangle, topographic
map, or a Sectional Acronautical
Chart (SAC), the reason for the
discrepancy must be explained, and

the actual method of finding the
quoted hcight disclosed. Failure to
do this, or making an error in the
height, will prompt cndless corre-
spondence with the FCC until the
matter is straightened out to their
satisfaction.

Latitude and Longitude

For obvious reasons the FCC
must know the exact location of
the proposed station. This is to
facilitate notification of other coun-
tries which are signatories to North
American Regional Broadcasting
Agreement (NARBA) and for cal-
culation of interference. It is also
essential to any other purpose for
which a simple address (e.g., 126
Main St., Podunk) will not suffice.

For the benefit of rcaders who
are unfamiliar with latitude and
longitude—the lines forming a grid
on the charts used in station plan-
ning—a brief explanation is valua-
ble. Lines of longitude, called
meridians, run north and south and
are great circles (their planes pass
through the center of the earth) but
arc not parallel. All lincs of lati-
tude, except the equator, are small
circles (their planes do not pass
through the center of the earth) and
are parallel.

For most practical purposcs,
lines of longitude (meridians) are
mecasured from Greenwich, Eng-
land, in an casterly or westerly
dircction. Latitude, measured from
the equator (0°), is annotated in
degrecs north or south (of the
cquator).

Any point on the surface of the
carth can be located in terms of
latitude and longitude; 360° of
longitude cncircle the earth, and
the acronautical charts (SAC and
WAC) used in broadcast engineer-
ing are marked in degrees, half de-
gree lines, minutes, and seconds.

BROADCAST ENGINEERING



Broadcast Application

FEDERAL COMMUNICATIONS COMMISSION

Section V-4

dsme of applicant

STANDARD BROADCAST
ENGINEERING DATA

WXXX, Ince

Purpose of authorization applied for: (Indicate by check mark)
(If application is for a new station or for any of the changes numdered

complete only paragraphs 2 and 10 and the aporopriate other paragraphs;
other paragraphs; for change N complete only parsgraphs 2 and 5.)

A. [ Jconstruct a new station

B. [_]Change power

C. [Jchange transmitter location

D. [_JcChange frequency

E. []Approval of site and antenna

F. [_]special 3ervice Authorization

G. DChlnge in antenna system (inclucing addition of F¥ and
TV antennas)

character which will change coverage or iacrease the overall height of the antenna structure more than 20 feet, answer all paragraphs, otherwise

If «this application is not for a new station, summmarize briefly th2 nature of the changes proposed.

B through F, complete ail paragraphs of this form; if change G is of a

for changes H through M, complete only paragraph 2 and the appropriate

H. [[JChange frequency control equipment

I. [_Jchange tubes in last radio stage

J. [ ]Change system of modulation

K. [_Jchange transmitter

ity []Inst.all auxiliary or alternate maim
transmitter

M. [Jother changes (specify)

N. [_]Change studia location

2. Facilities reguested
—

Power in kilowatts
Night Day

1.0 5.C

Prequency Hours of operation

1600 kc unlimited

10. Antenna system, including ground or counterpoise

[ Non-Directional Aotenna: “Directional Antenna:
. Day only (DA-D)
Day X Night O]

Night only (DA-N)

3. Station location
= = y
State

Podunck

| City or town

|

Same constants and power day
and night (CA-1)

Different constants or power
day and night (DA-2)

]
O

4. Transmitter location

joes. — -
State loounty

‘Etreef. Address (; other 1&»01,1-1_1““0;) N

Md.

}_élzy or _tovr.

126 Main Street

(If a directional antemna i3 proposed submit complete eagineering data. Show clearly
whether directional operation is for day or night ar both. If day and night patterns

are dif ferent give full icformation on each pattern. This informatios is in addi tion
to the information in Paragraph 10 and is submitted as Exhibit No.

and signed by the enginesr who designed the antenna zystem.)

—Helxht In feet oi éo-plet.e radiator
above base insulator. or above base if
grounded.

o
4

'l?;; radiator -

vertical guyed towe]

5. Main studio location
State

City or town T _‘{_street and nusber, 1f known

5 200

|overall height in feet abcve mund.
(Without obstruction ligrting)

203

‘Overall height in feet abave ground. (llt;
obstruction lighting)

[Overall height in feet ascve mean sea
level. {Witbout obstruction lighting)

503

6. Remote control point location
State City or town

~

Street Address (or other identification)

206

[1f antenna is either top loeded or sec-
tionalized, describe fully as Exhibit

0. N/A

Overall heiaht in feet abcve mean sea
level. {Witk obstruction lighting)

506

7. Transmitter

Excitation Series ] Shunt [

Make

e .
Al 5 kw

Rated Power

Geographic coordinates to nearest second.
For direction antenna give coordinates o
Por single vertical radiator give tower
North latitude - i

o

f center of wrray.
locat jon.
West longitade

(If the above transeitter has not been accepted for !icensing by the F.C.C., et-

tach as Exhibit No. a completr showipg of tramsmitier detalls.
showing should include schematic diagram and full details of frequency confrecl. If
changes are to be made in licensed tranmmitter include s-semstic diagram and give
full details of change.)

1f not fully described above, give further details and dimensions including any
other antennas mounted an tower and associated isolation circuits as Exhibit

N/A

No. (Height figures should not ixclude obstruction 1ighting.)

Sutmit as Exkibit NoFlg. ] eplatof the transmitter site sbowing boundary
lines, and rcads, railrogfs, or other obstructions; and also layout of the ground

8. Modulation monitor

system or counterpolse. Shcw number and dimensions of ground radials or if a counter-

Make
XYZ

poise 1s used, show height und dimensions.

11, Attach as Exhibit Mﬁlp 2 asufficient number of aerial photogrepts
taken in clear weather a¥afpropriate altitudes and argles to permit identifica-
tion of all structures in the vicinity. The photographs must be marked 8o as to

9. Frequency monitor

Make T Ttyoe to.

show coupass directions, exact boundary lines of tbe proposed site, and loca-
tions of the proposed JOO0 mv/m contour for both dar and night cperation. Photo-
graphs taken in eight different directions fram an elevated position on the
ground will be acceptable in l{eu of the aerial photographs if the data referred
to can be clearly shown.

XYz f FM

Fig. 1. Sample of FCC Form 301.
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The latitude scales run only 90
north and south of the equator, but
the same divisions arc used. Thus,
any place can be accurately de-
scribed as west (in the Americas)
s0 many degrees, minutes, and sec-
onds; and north (in North America)
so many degrees, minutes, and scc-
onds. (Sometimes, for greater ac-
curacy, fractions of scconds are
given, but the FCC requires only
the nearest second.) These coordi-
nates accurately specily the position
of a station without the nced for
any local identifying data.

Finding Coordinates

A common crror that occurs in
completing Form 301 is inaccurate
computation of the site coordinates.
When using SAC’s, or WAC’s, the
five-minute and one-minute divi-
sions make it comparatively casy to
locate a site, cither to mark it, or
to obtain the coordinates. Because
of the scale, however, the latter is
more difficult. The answer lics in
the U. S. Topographic Quadrangle
Maps.

Most regions of the country are
covered by these maps in the “7%2”
serics, which covers 7° 30” in cach
quadrangle. Some of the more
sparscly populated  sections  still
have only “15” coverage (15 per
quadrangle); in  these  instances,
however, it is somectimes possible
to find other maps that will make

accurate location easier. The “712”
is preferable.

The only disadvantage in using
the “7%2” maps is the rclative diffi-
culty in finding the actual coordi-
nates, because the divisions arc so
large. Most engineers have their
own mecthods of finding the accu-
rate coordinates on thesc maps.
One is to measure the distance be-
tween the two divisions spanning
the latitude of the desired site. The
interval between these divisions is
always two minutes, thirty seconds
(27 30”) or 150”. Usc millimeters
or some small convenient scale
units {¢.g., 32nds of an inch) to re-
duce the crror. Then the distance
from the lower division (e.g., 40°
2’ 30”) to the site is mecasured in
the same units and, by simple pro-
portion, the number of scconds of
latitude is found. Supposc this dis-
tance is 97”7, which reduce<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>