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Now, for the first time — a professional low-print mastering tape you can intersplice with standard
mastering tapes because its output characteristics match these tapes! To achieve this, Soundcraft
has provided this tape with a high frequency boost . . . 5 db more output than other competitive
low-print tapes . .. to assure you of master recordings with lower background noise and wider
dynamic range. All this, in a tape that offers 8 db better print-through than standard mastering
tapes. No static noise, no editing squeal. Exclusive Soundcraft manufacturing processes help to
produce a physically perfect tape — among these:

® Micropolishing® for mirror-smooth defect free surface, perfect high frequency response without break-up.
= Precision-slitting for complete absence of edge burrs and skew.
m Chemical balance of base material and oxide coating to prevent cupping.

And two more Professional Tapes to improve your recordings:

SOUNDCRAFT HIGH OUTPUT MASTERING TAPE — SOUNDCRAFT DUPLICATING TAPE — Has 259,
Provides optimum combination of high output, greater high frequency output and 7 db better sig-
high signal to noise and low distortion characteris- nal to noise ratio than conventional duplicating
tics — resulting in wider dynamic range for your tapes. Used throughout the industry when quality
critical master recordings. reproduction is required.

Write for your free ""Guide to Soundcraft Professional Recording Products'’.

urvisiun o1 reeves inaustries, Inc., Danbury, Conn.
New York « Chicage - Los Angeles « Foreign Division:
25 Warren St., N.Y.C. « Canadian Reps: Yancouver - Toronto
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ALL TAPE HEADS

WEAR 0 UT ' the technical journal of the broadcast-communications industry
(LAY IEVIRT | °Broadcast Engineering

Volume 5, No. 8 August, 1963

CONTENTS
FEATURES

FM Stereo Proof-of-Performance Measurements . . . . 10
by Harry A. Etkin—Measurements of transmitter and stereo
generating equipment performance for compliance with
FCC standards.

AM/FM Relay Network Techniques . . . . . . . . 12
by Phil Whitney — The operation of small-station networks,
including links, equipment, and methods.

Tracing Television Interference . . . . . . . . . 14

i ; : by Bob Brockway — An experienced broadcast engineer
Magnetlc tape Itself is the turns detective as he tracks down a troublesome source of
real cause of head wear! interference.
: . : Audio Level Devices . . . . . . .« .+ . s + « . 16
The abrasive action of tape as it passes
over the head face gragu;l]l;z gears by Thomas A. Haskett — Part Three of a series; this month
away the depth of metal left on a new covering compressors available on the market.
head after final polishing (see above). AR . .
: tating Tape Cartridge Rack . . . . . . . . . 20
Because wear is nearly always uneven, °
craters or ripples areyalso fyormed on by Terence King — How to build a "Lazy Susan" typs rack
the face as wear progresses, thus mak- for convenient location of tape cartridges.
lcgﬁt;ztlgjeas‘:;btlﬁe tﬁe;dcggvgngotig Frequency Versus Wavelength Calculations . . . . . 24
all-important signal recorded on the Technical Talks — Data and explanation designed to simplify
tape. The severe high frequency losses calculations of frequency and wavelengths,
?;pi_ir)r_zgg %g;ptggtrzs‘rlgt‘lgfyf?nnéogfggr Television Off/Air Pickups . . . . . . . . . . . 28
to the ear. Head wear should NOT be by Patrick S. Finnegan—Description of an antenna/receiver
permitted to reach this point — much installation used to pick up TV signals for rebroadcast.

less go beyond it to the limit where the
gap actually begins to open up.
By replacing the worn head with a D E PA R T M E N T S

new Nortronics professional type of

laminated tape head you will obtain Letters to the Editor...... b Engineers' Tech

1glPrO‘_/e,d hllgél frequency response over About the Cover........ 8 Data Section ......... 44

: e orl%ma ead, plus the added fea- News of the Industry..... 32 Advertisers' Index ....... 45

hL;r‘:fe0§O(z7ﬂg§§§1feSlﬂct%lalfnmate? hea}clis Engineers’ Exchange ..... 34 Classified Ads .......... 46
¢ mole depth of metal at the New Products ........... 42 Professional Services ..... 46

gap. Nortronics manufactures both
laminated and solid-core heads, but
recommends the use of the laminated

types for station use. » PUBLISHER: Howard W. Sams GENERAL MANAGER: Mal Parks, Jr.
ics i i : i i . ; Edi . Belt; Managing Editor, Stuart N.

Nortronics is the established source for re- EDI'I_'ORIAL Executive Editor, Yerne M. Ray; Editor, Forest H. Belt; .

placement heads among hro_adcast engineers Soll; Consulting Editor, John H. Battison,

because of the excellent price structure and CIRCULATION: Manager, Pat Tidd; Assistants, Katherine Krise, LaYon Willard.

long wearing qualities of their professional .

type heads for erase, record and playback, PRODUCTION: Manager, Robert N. Rippy.

.3 H . ADVERTISING: Sales Manager, Dave L. Milling; EAST: Charles Horner, Howard W. Sams & Co.,
Tha) somplete information, coptact: Inc., 3 West 57th Street, New York, N. Y., Phone—MU 8-6350; MIDWEST—Hugh Wallace, Howard
, Histributor Jales Manager W. Sams & Co., Inc., 4300 West é2nd Street, Indianapolis &, Ind., Phone AX |-3100; SOUTHWEST—
C. H. Stockwell Co., 4916 West b4th Street, Mission, Kansas, Phone—RA 2-4417; LOS ANGELES 57,

Music sounds best on tape— CALIF., Maurice A. Kimball Co., Inc., 2550 Beverly Bivd., Phone—DU-8-6178; SAN FRANCISCO.

Tape sounds best with Norironics heads” | \airics A. Kimball Co., Inc., 580 Market Strest, Phone—EX 2-3365; PARIS 5, FRANCE, John Ash-
- craft, 9 Rue Lagrange, Phone—ODeon 20-87; LONDON W.C. 2, ENGLAND, John Ashcraft, 12 Bear
® Street, Leicester Square, Phone—WHitehall 0525; TOKYO, JAPAN, International Media Representa-
- tives, Lid., Kisha Kurabu 14, 2-chome Marunouchi, Phone——{502) 0656.
8143 10th Ave.,North » Minneapolis 27, Minn. SUBSCRIPTION PRICE: U.S. $6.00, one year; $10.00, two years; $13.00, three years. Outside U.S.A.
rw_'-t—t—d T_;R—EE_—_f——__;__—l add $1.00 per year for postage. Single copies, 75 cents.
0
L Homa Rerarerons iy NORTRONICS | BROADCAST ENGINEERING is published monthly by Technical Publications, Inc., an affiliate_of
| | Howard W, Sams & Company, Inc. Editorial, Circulofion, and Advertising headquarters: 4300
| Name | West 62nd Street, Indianapolis 6, Ind. Copyright © 1963 by Howard W. Sams & Co., Inc.
| Address |
| city state i (& A HOWARD W. SAMS PUBLICATION
S — o ok
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Power Tetrd
PENTA LABORATOR!
SANTA BARBARA, CALF

MADE IN Y. 5. Re.
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LETTERS
to the editor

DEAR EDITOR:

Author, Tom Haskett, and BROAD-
CAST ENGINEERING are to be com-
plimented on the Audio Level Devices
article appearing in the June issue. The
compilation of the various units avaijl-
able is revealing, and useful, to the seri-
ous broadcaster,

In the tabulation of limiter specifica-
tions, the noise level of the Gates SA-
39B Peak Limiting Amplifier is listed as
—46 dbm. Actually, Gates Radio speci-
fications show this figure to be —65
dbm—substantially better than the fig-
ures quoted. We know your readers will
appreciate this correction.

LARRY PFISTER
Manager, Audio Products
Gates Radio Co., Quincy, Til.

And we also, Larry, as well as your
generous thoughts. Interest such as yours
helps us maintain accuracy.

DEAR EDITOR:

A mistake has been made in the modi-
fied stepper relay circuit shown in the
May Engineers” Exchange department.
The wire from terminal 39 should be
shown connected to the relay armature,

PETER H. VAN MILLIGAN
Maintenance Supervisor, WMBI-AM-FM
Chicago, IIl.

The corrected circuit appears below.
—Ed.

MODIFIED 30
CIRCUIT 2

DEAR EDITOR:

The video switcher in the May issue
of BE seems to be missing a few wires.
The power supply operates fine with
the collector Q1 connected to the junc-
tion of Rl and C3. I presume this is
where it is supposed to go. Now, how
do you propose to get the sync mixed
with the video? Loose capacitive cou-
pling, maybe? Mounting Q7 close to Q3
does not help much. CI1 and/or Ci15
seem to be out of place; how about let-
ting me know which one and where.

Yours is a fine magazine, but it could
use one slight improvement—new proof-
readers.

DAVID G. STORBERG
Chief Engineer, KRSD-TV
Rapid City, South Dakota

But if we hired new proofreaders,
Dave, you might not ever write to us.
Seriously though, please see author
French’s letter on page 8.—Ed.

BROADCAST ENGINEERING
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| STEREO
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| GENERATOR. BXCITER ) (o
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| BENERATOR.
Sl fo ol e | R orsrormion
ChrreEQuENCY| o | muLipLe —@— AND NOISE
OSCILLATOR| - moNITOR | L NETER

DISTORTION & NO{SE OUTPUT

'Fic_l. 4. Diagram of setup for signal-to-
noise and hi-pass filter measurements.

transmitted for demodulator syn-
chronization. The resuitant final
composite signal occupies a fre-
quency spectrum between 50 and
53,000 cps. (38 ke = 15 kc) which
frequency modulates the main RF
carrier.

SCA Subcarrier Added

An SCA subcarricr (multiplex-
ing) centered at 67 kc can also be
added to the composite signal. With
the addition of the subcarrier the
frequency also utilizes the spectrum
between 59.5 kc and 74.5 kc. When
all subcarriers are used to modu-
late the main carrier, the maximum
peak deviation should not exceed
more than =75 kc.

With simultaneous SCA and
sFereophonic transmissions, any spu-
rious signals from the SCA subcar-
rier must not exceed 60 db below
100% modulation of the RF car-
rier in the frequency range between
50 and 53,000 cps. Fig. 2 is a block
diagram of the stereo subcarrier, or

multiplex, generator and FM ex-
citer.

Proof of Performance Methods

The following method of meas-
urement should assist the station
engineer to operate in full accord-
ance with FCC approved standards.
Prior to proceeding with any tests
or measurements, acquaint yourself
with the requirements of the FCC
Rules and Regulations, Volume 3,
Part 3, Sections 3.317, 3.319, 3.322
and 3.254. Also be sure to read
Part II of the Fifth Edition of the
NAB Engineering Handbook which
gives special emphasis on Proce-
dure for FM Stations (pages 8-205
to 8-214).

The equipment required to make
the measurements consists of:

August, 1963

Fig. 5. Wave at stereo generator output;
L-R modulated by submultiple of 38 ke.

1. Audio oscillator or generator
(audio frequency harmonic
content less than 0.1%), 30
to 17,000 cps.

2. FM modulation monitor
(multiplex monitor).

3. Stereo adapter de-empha-
sized (H. H. Scott type 335,
Fisher MPX100, or equiva-
lent).

4. Distortion and noise meter.

5. Exciter output dummy load.

6. Oscilloscope (vertical ampli-
fier response from DC to
300 ko).

With all equipment properly

tuned and aligned, proceed as fol-
lows:

1. Audio frequency response and audio
frequency harmonic distortion.

(a) Terminate right channel input to
the stereo subcarrier generator
with 600 ohnis.

(b) Connect audio oscillator to left
channel input.

(¢) Place stereo switch (stereo sub-
carrier generator) in the off po-
sition (mmono).

(d) Feed a signal to the left channel

{A) Modulating signal an exact sub-
multiple of the 38-kc carrier.

(B) Random L or R signal relative to
the 38-kc carrier.

Fig. 6. Waveforms showing proper rela-
tionship of L + R and L-R (DSB) signals.

wwWwW americanradiohistorv com

LEFT
AUDIO STEREO -EM DUMMY
GENERATOR EXCITER  LOAD
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o o4

400-CPS EXTERNAL SYNC.

Fig. 7. Test arrangement for stereophonic
balance determination steps 3 (a) &3 (b).

to produce 1 volt peak-to-peak

at the output test point of the

stereo generator.

Measure audio frequency re-

sponse with the station monitor

as required by the standard proof-
of-performance check.

(f) Record 21l data and plot curves
as required. See Fig. 3 for the
equipment arrangement to make
the audio frequency response tesfs.

The left and right signal (L + R) fre-
quency response js measured, and the
L + R channel harmonic distortion is
obtained by using the same methods
used to measure a regular proof-of-
performance check.

The L — R frequency response will
be obtained when the L versus R chan-
nel separation is measured. The L — R
(DSB) harmonic distortion will be meas-
ured using a wave analyzer.

2. Signal-to-noise ratio (output noise).
(a) Remove such components as the

19-kc pilot, L — R (DSB) signals,
the 38-kc suppressed carrier, and
the SCA subcarrier. (Manufac-
turer’s instructions should be fol-
lowed.)

(b) Make signal-to-noise ratio meas-
urements as required by the
standard proof - of - performance
procedure for monophonic mode
(see Fig. 4).

To obtain an accurate reading in the
range from 50 to 15,000 cps, a 50-cycle
high-pass filter should be inserted be-
tween the FM multiplex monitor and
the distortion and noise meter. To ob-
tain the desired value of the high-pass
filter capacitor, the stereo switch of the
stereo subcarrier generator should be
placed in the off position and a 50-cycle
tone should be fed into the right or left
channel and adjusted to provide modu-
lation of at least 309,. Adjust the dis-
tortion meter to read 0 db. Insert vari-
ous capacitor values at the input of the
distortion meter to reduce the reading
by 3 db.

3. Proper stereophonic balance: All
measurements prior to stereophonic
balance are required during a regu-
lar proof-of-performance check in
accordance with FCC Rules and
good engineering practice. To deter-
mine proper stereophonic balance,
proceed as follows:

® Please turn to page 38

(e
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TRACING TELEVISION
INTERFERENCE

WFBM
INDIANAPOLIS

GREENSBURG

MILHOUSEN 3

Map showing location of interference
source with respect to station iransmittrer,

One of the hazards of any broad-
cast engineer’s day is the barbaric
ritval of opening the morning mail.
At first blush the stack of envelopes
looks innocent enough, but what
they contain sometimes sets the
tenor for the entire day. Some may
even open the door to an exciting
adventure, which was my experi-
ence as a result of the following
comments in a letter received at the
station a few weeks ago.

“Dear Sirs: What is the matter
with your station? For the last two
weeks we have been unable to get
Channel 6 here in Greensburg. All
of the other channels are OK. I
called our TV serviceman and he
says there is nothing wrong with
my set—it must be the station . . .
etc.” The following mail deliv-
ery brought additional letters re-
porting trouble in Greensburg
(about 50 miles out), and in the
meantime, there were some phone
calls—all establishing beyond the
shadow of a doubt that there was
an interference problem in Greens-
burg. It also meant that a broadcast
engineer, wearer of many hats and
player of many roles, was about to

*Chief Engineer, Technical, WFBM
Stations, Indianapolis, Ind.

14

by Bob Brockway*— An experienced

broadcast engineer tracks down a

troublesome interference source, and

turn detective and embark on a
quest to ferret out some malfunc-
tion, inspired by man and/or na-
ture, currently inflicting havoc on
the old bread-and-butter channel.

The first impulse was to grab the
gear and take off for Greensburg,
because it was apparent that dozens
of receivers were completely
blanked-out, both audio and video.
Moreover, several hundred—that’s
right, several hundred—other re-
ceivers displayed video, but dis-
torted by herring-bone, severity
varying with the distance from the
source of the interfering signal.
From the reports, we estimated the
trouble area covered about 30
square miles.

We have learned from experi-
ence, when receiving the first letter
reporting a trouble, that the initial
step is to determine whether or not
the report is authentic. When I was
a tenderfoot in the vast wastelands
I was taken in occasionally by glow-
ing accounts of trouble that would
include the statement, “everybody
in Blankville is having the same
trouble.” Many times, this was a
little white lie to prod you into ac-
tion. One such case I recall was a
big dirty lie, because I later discov-
ered that the complainant’s antenna
had blown down and everyone else
in “Blankville” had perfect recep-
tion. There is no iron-clad rule to
use in determining the legitimacy
of a single report; I usually wait a
day or two to see if any more come
in. If the complaint is well-com-
posed, I sometimes make inquiries
via telephone to an acquaintance or
serviceman in the area.

The single, isolated letter almost
always means receiver trouble; yet,
on the other hand, it might be the
real thing. In the Greensburg case,
the trouble had persisted two weeks
before the station was notified. This
was not a breakdown in communi-

wwWwW americanradiohistorv com

and equipment.

gives insight into techniques

cations, it was simply that no one
had bothered to write or call the
station—although several had al-
ready called their serviceman.

On the subject of legitimacy of
interference reports, I believe there
is a limit to which the station should
go in solving the problem. We all
agree that good reception is the re-
sult of maintaining a good signal-
to-noise ratio. In the outer reaches
of the fringe area, the signal is so
weak that the slightest interference
causes troubles; in these arcas I do
not believe the station is morally
responsible to police its signal. 1
personally like to keep the coverage
clean wherever the signal is above
300 microvolts-per-meter. This is a
fairly ambitious job in itself, and
I must confess I have gone hunting
in areas beyond the 300 pxv/m con-
tour on occasion.

It is interesting to note, however,
that the people out in what I call
the super-fringe seldom complain
of interference. Either they are en-
dowed with great forbearance, or
have simply accepted their fate.

Analyzing the Problem

It is safe to say that when you
receive more than one letter report-
ing interference in the same neigh-
borhood you have a bona fide case
of trouble. You are now in that
jolly position of having something
you can dig your teeth into.

Several reports from Greensburg
made mention of a herring-bone
pattern, which is indicative of a
radio-frequency signal. (Already
the search is narrowed down to
1,001 possible sources of RF.) The
letters provided another valuable
clue, however unpleasant; only
channel 6 was affected, all others
were clear. This can be construed
to mean that the RF frequency was
something between 82 and 88 mc
(channel 6) and although we could

BROADCAST ENGINEERING
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AUDIO LEVEL DEVICES

Some Avaiiable Compressors

Altec-Lansing 436C and 438C
Compressors—The only diffcrence
between these two units is that
while both provide bridging inputs,
the 438C additionally contains a
12AY7 low - noise mike preamp.
This feature is of particular value
in such things as semi-permanent
remotes (churches, baseball, etc.),
since a 438C, a mike, and a pair
of headphones are all the equipment
needed. Also, the bridging input on
the 438C can be used simultane-
ously with the mike, making it pos-
sible to do a music remote using
one mike and a turntable (or tape).

The circuit is conventional, using
a 6BCS8 in the controlled stage. The
output will match either 150 or
600 ohms, and the front panel con-
tains an nput attenuator as well as
threshold and release-time controls
(which have shatt locks for security).
The power supply is self-contained
and uses solid-state components. A
remote compression meter is avail-
able as an accessory.

Gates M-5167 “Sta-Level” —

Gates employs the standard cir-
cuit, with the addition of a buffer
amplifier, running fixed-gain, be-

by Thomas R. Haskett* — Part Three.

A listing and discussion of available

compressars, concluding Part Two,

plus an addendum to Part One.

tween input and output stages.
Also, a VR tube holds operating
voltages constant for the critical in-
put tube, which is the familiar
6386. Input and output attenuators
are furnished, and there’s a front-
panel switch (marked double-single)
for changing the attack-release time
constant from compression to aver-
aging action. Additionally, a resis-
tor kit is supplied so the release
time can be lengthened or shortened
to suit station preference.

Teletronix LA-2 Leveling Ampli-
fier—The circuit is unconventional,
as the accompanying illustration
shows. Incoming audio is passed
through P1, a photoresistor, and
R1, the manual gain control. Sig-
nal then goes to the two amplifier
stages V1-V2 and the ouput trans-
former. The ouput signal is further
amplified by V3 and V4 and fed
to lamp L1, which is physically
situated near P1. As output signal
increases, so does the intensity of
L1, causing the resistance of P1 to
decrease. Since P1 is shunted across
the incoming signal, this signal is
attenuated. Gain reduction occurs
without measurable distortion and
without thump, as only a resistive

circuit pertorms the compression.
Degree of compression is set by R2.

Other notable features of the LA-
2 are: High negative feedback of
19 db produces less distortion and
greater operating stability. The out-
put stage is a piggy-back cathode
follower, anothcr unusual circuit,
which is coupled to the load through
a transformer for a combination of
very low phase distortion and ex-
cellent high-frequency response. In-
put and output match 50, 150, 250,
and 600 ohms, and gain and peak
reduction are adjustable from the
front panel. Two LA-2’s may be
paralleled for stereo; an intercon-
nection between attenuators insures
that compression occurs simultane-
ously in both channels.

GE BA-9-A/B “Uni-Level” —
The BA-9-A is a plug-in model
(four such units can be mounted
in 7 of rack height) which re-
quires an external power supply,
while the BA-9-B is self-powered
and mounts directly in a 19" rack;
otherwise the two are identical. The
traditional circuit is used here, in
a very simple but effective con-
figuration. A two-position dual-av-
erage switch is provided for chang-
ing attack and release times; the

Attack Release Input Quiput Noise
Time Time Compr. Level Level Gain Level Frequency
Model msec sec Ratio dbm dbm db dbm Besponse
Ampl. Corp. 10 0.5 — 35 = 1.0db
of America to to 20:1 to +8 35 — 52 20 1o
740-C 50 2.0 —5 20,000 cps
Altec- — 40
Lansing to
436C 0.3 2:1 + 10 0 40 + 1.5db
— = 50 to to _— to — 50 30 to
Altec- 1.3 4:1 —90  + 24 90 15,000 cps
Lansing to
438C — 40
Teletronix 0.06 — 40 *=0.1db
LA-2 Inst to 411 to + 10 40 — 60 50 to
Altec-Lansing 436C Compressor 5.0 + 16 15,000 cps
*Broadcast Consultant, Michigan City, -
Ind. Specifications of some
|6 BROADCAST ENGINEERING
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CO.EL. Low Band TV Antennas Put The Signal Where You Want Tt . . . more economically. Here are some of the fea-
tures that can improve vour station signal, and reduce your expenditures: Very Low VSWR Permits Transmission
of Highest Quality Signal - VSWR 1.04 or better B Excellent Vertical Patterns - provide uniform signal strength
close to the antenna M Suitable For Stacking - standavd antennas can be stacked with other antennas now in use , .
expensive side-bv-side mounting unnecessary with CO.EL. antennas l Fast Economical Installation - modular construc-
tion permits installation and check-out in less than a week. without need for ground check @ No De-Icers Required -
even with heavy icing conditions B Expert Checkout Service - by qualified antenna engineering specialists.

let CO.EL. furnizh you with information on an antenna for yvour requirements.
Other CO.EL. products include: Broadband high band and UHF antennas, 10me
handwidth A antennas, towers, VSB filters. noteh diplexers, filterplexers, har.
monie filters. rigid transmission line. and microwave parabolic antennas.

Vertical pattern of CO-40L/M Antenna,
Channels 2 - 6. Gain with this vertical pat-
tern varies from 8.6 on Channel 2, to 10.1
on Channel 6.

o ] f

1
N

[:£:]

°
I
I

\\

07 5 2 !
MILES FROM BASE \OF 1000 FT. TOWER
I'TT1T]

How |
toget

o
o

o

RELATIVE FIELD

DEPRESSION ANGLE € ©0.5° ° s* o

_improved T
coverage
for less!

This CO.EL. 8-Bay Broadband Dipole An-
\tenna, Channels 2 - 6, is one of a 100 TV
antennas installed in 21 countries.

3

Specialists in Advanced Antenna Systems

coel 24 CAROL ROAD, WESTFIELD, N. J. / AD 2-0250 / Cable: COELTENNA WESTFIELD

A Division of Complementi Elettronici S.p.A., Locchiorella (Milan), Italy
Circle ltem 9 on Tech Data Card
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Famous RCA Broadcast Quality Micr’ophones
Now available through Local Distributors

RCA Polydirectional
ribbon-type microphone
MA 2311 —chrome

MA 2312 —TV grey

RCA MA 2313 RCA MA 2314 RCA MA 2315 RCA MA 2316 Bi-direc-  RCA MA 2317 RCA MA 2318  RCA MA 2319 Bi-direc-
Non-directional Uniaxial ribbon mike Semi-directional tional ribbon mike . Non-directional Non-directional  tional ribbon mike

dynamic mike dynamic lavalier dynamic mike dynamic mike

/

Now — for the first time you can get world-famous RCA rmicrophones RIGHT
OFF THE SHELF —from local Authorized RCA Microphone Distributors.

This is good news for broadcasters. No longer need you accept substitutes
for your favorite RCA microphones in emergency situations. RCA Microphone
Distributors carry complete stocks available for immediate delivery. Call
your nearest RCA distributor for fast microphone service.

. . . . T1-115-MC
Commercial Engineering, Section !

RCA ELECTRONIC COMPONENTS AND DEVICES
415 South Fifth Street
Harrison, N.J.

Please send me the New RCA Microphones
Select-A-Guide 151014

RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. Name____ Title

GET FULL TECHNICAL INFORMATION. CALL YOUR NEAREST RCA MICROPHONE Company.

DISTRIBUTOR OR ATTACH COUPON TO 4¢ POSTCARD AND MAIL

Address S
City . _Zone__ State___.
The Most Trusted Name in Sound

® Circle ltem 10 on Tech Data Card
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Now...

AUTOMATIC
“APPARENT
LOUDNESS”
with the new

FAIRCHILD

Fairchild has now perfected the
ultimate device to produce “true
apparent loudness’ without
restricted, monotonous sound »
This new and radically different
Fairchild system accomplishes
“apparent loudness’ effectively
and automatically by correcting
the frequency response of an
audio system to compensate for
the hearing curves as developed
by Fletcher and Munson = The
Fairchild DYNALIZER (auto-
matic dynamic equalizer) re-
distributes the low and high
frequency response as program
level drops so that a halanced
program response is constantly
maintained = The completely
automatic FAIRCHILD DYNA-
LIZER is indispensable for
recording, broadcasting, back-
ground music and motion pic-
ture m The FAIRCHILD DYNA-
LIZER provides full spectrum
perception at all listening levels.

The Dynalizer is priced at $199%
Write to FAIRCHILD — the

pacemaker in professional audio
products — for complete details.

FAIRCHILD

RECORDING EQU!PMENT CORPORATION:
10-40 45th Ave., Long Island City 1, N.Y.

Circleé tem 11 on Tech Data Card

22

DYNALIZER

The dowels are liberally glued
where they meet the disc. The next
disc, in order, is then slid down over
the dowels until it hits the staples
evenly. The procedure continues in
order: mark, staple, glue, and add
next disc. For easy assembly it is
important that the discs are addcd
in the same order and radial posi-
tion in which they were drilled, and
that the assembly is checked peri-
odically for straightness. It will be
necessary to open out the holes in
each disc with a round file so that
they will slide down over the dowels
easily. All of the holes in each disc
are enlarged at the same time, for
the remaining dowels must be in-
serted later on. The additional
dowels are inserted through their
respective holes and the outer ones
are glued at each level. The dowels
are marked at 13% inches above the
top disc and cut off. The top ply-
wood disc is tried for fit on the
dowels before glue is applied to its
holes, and then is put into final po-
sition. This completes the assembly
of the rack itself. The glue is allowed
to dry for a few hours and the as-
sembly is then removed from the
work surface. The 34-inch steel
shaft is tried for fit in the center
hole. If it is too tight for easy turn-
ing its top edges can be peened with
a hammer and notched with a file
so that it can be used as a makeshift
reamer to enlarge the holes. The

ALL 17" WOOD DOWELS

9' RADINS
95/8"

RADIUS
Q
. \
o S \ ® &\
a7 R~ l \ 2L
o] $- i
! / 244"
@_L

{ SERIES 1 N
| TAPE | N
-
al CARTRIDGE k-

Fig. 3. Master disc layout drawing.

original base has angle iron cross-
pieces to hold the vertical shaft; an-
other type of base, perhaps built
into the control desk, could be sub-
stituted if desired.

We originally planned to make
up alphabetical tags for the rack,
but found that the needed cartridge
could be located easily without their
use. With the rack in its present
position next to the control board,
cartridges can be selected easily
even when the operator is on the
air. The saving of valuable control
room space and the elimination of
stacks of easily dropped cartridges
have made the unit a welcome ad-
dition to our operation. A

3/4" DIA STEEL SHAFT

]

.

[
STAPLES !

W IOy
A WA

/}‘SSEM BLY MARKS

|
IR Em!

=

‘ T
[ALL INNER DISCS 1/8" ’I

]TTEMPERE”D MASONITE lﬂ 1

“—3/4' BRADS 3/41.D. WASHERS

1/2' PLYWOOD ——

Fig. 4. Assembly drawing showing shelves and center shaft.
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FREQUENCY VERSUS
WAVELENGTH CALCULATIONS

This month by way of a change
we are presenting some data sheets
and information that can help make
computation much easter. If therc
seems to be further need for such
material, as evidenced by recaders
response, we shall include similar
data in upcoming issues.

Frequency Versus Wavelength
Versus Degree Calculations.

Although this is generally a
simple and basic computation there
are times when a slide rule is not
available, and other times when
one cannot recall the exact formula
— in cases like these the following

table and graph will be found very
useful.

If a slide rule is available it is a
simple matter to set up an expres-
sion that will give a direct reading
of feet versus degrees for all values
required. All that has to be donc
is set the frequency in megacycles
on the lower (D) scale and over
it on the C scale set the constant,
2.73. This is the first part of a
simple ratio expression.

To rcad feet corresponding to
any number of degrees you merely
find the desircd number of degrees
on the D scale and read the num-
ber of feet against it on the C
scale.

Table of distance in feet corresponding to one wavelength.

Frequency Wavelength Frequency
Inke/s In Feet In ke/s
540 1821i.45 1900
550 1788.33 910
560 1756.39 920
570 1725.58 930
580 1635.83 940
5370 1657.09 950
600 1639.30 960
610 1612.43 970
620 1586.42 380
630 1561.24 9920
540 [6536.84 1600
650 1513.20 1010
650 1490.27 1020
670 1468.03 1030
680 1446.44 1040
690 1425.48 1050
700 1405.12 1060
710 1385.32 1070
720 1366.08 1080
730 1347.37 1090
740 1329.16 1100
750 1311.44 IRRT)
760 1294.1¢9 1120
770 1277.38 1130
780 1261.00 1140
790 1245.04 1150
800 1229.48 1160
810 1214.30 1170
820 1199.49 1180
830 1185.04 1190
840 1170.93 1200
8§50 [167.15 1210
860 1143.70 1220
870 1130.55 1230
880 1117.71 1240
890 1105.15 1250

Wavelength Frequency Wavelength

In Feet Inke/s In Feet
1092.87 1260 780.62
1080.86 1270 774.47
1069.11 1280 768.42
1057.61 1290 762.47
1046.36 1300 756.60
1035.35 1310 750.82
1024.56 1320 745.14
{Q(4.00 1330 739.683
1003.65 1340 734.02
993.52 1350 728.58
983.58 1360 723.22
973.84 1370 717.94
964.29 1380 712.74
954.93 1390 707.61
G45.75 1400 702.56
936.74 1410 697.57
927.91 1420 692.66
919.23 1430 687.82
910.72 1440 683.04
902.37 1450 678.33
894.16 1460 673.69
886.11 1470 669.10
878.20 1480 664.58
870.43 1490 660.12
862.79 1500 655.72
855.29 1510 651.38
847.91 1520 647.09
840.67 1530 642.86
833.54 1540 638.69
826.54 1550 634.57
819.65 1560 630.50
812.88 1570 626.48
806.21 1580 622.52
799.66 1590 618.60
793.21 1600 614.74
786.86

Technical Talks* — Here is data
in the form of chart, graph,
and explanation which will facilitate

calculations.

FRACTIONS OF WAVELENGTH

0 600 1200 1800 24030 3000
ELECTRICAL LENGTH IN DEGREES

3600
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Fig. 1. Degrees versus wavelength graph.

Example: Find the number of feet
in 200. degrees at 1500KC.

1. Set 1.5 (1500 k¢ = 1.5 mc)
on the D scale, and set 2.73
immediately above it on the
C scale.

Now f{ind 200 on the D
scale and read 364 feet on
the C scale immediately
above 1t.

If a slide rule is not available, or
if you forget the combination, use
the next method; this 1s also more
accurate because there is no need
to estimate fractions of a division
on the slide rule.

The table provides a complete
tabulation of distances in feet cor-

[\

“John H. Battison, Consulting
Editor, Washington. D. C.
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EICO 902

im/harmonic
distortion meter
& ac vtvm

\\, FRY L0000

PSS, VERT!

Complete Audio Lab

(in one low-cost package)

The new EICO 902 is a unique complete audio
tool combining IM and Harmonic Distortion
Meter, sensitive AC VTVM and db meter in
one compact instrument. Designed and con-
structed to rigid lab standards, it offers the
extreme stability and accuracy for the most
critical measurement requirements in audio
research design and development. Yet, its ease
and speed of operation make it ideal for in-
production testing and quality control, and
servicing.

For HD measurement the 902 incorporates a
continuously variable 20-20,000 cps Wien
Bridge rejection filter (in three ranges). A high
quality tuning capacitor with 6:1 vernier eases
frequency setting. Less than 0.7 v. input is
required for measurement. 0.3% distortion is
read full-scale. Internal distortion is less than
0.1%.

For IM distortion measurement the 902 incor-
porates a 7 kc oscillator for the high frequency
source and an additionally filtered line fre-
quency signal, for the low frequency source.
Selection is provided on the panel of either
4:1 or 1:1 LF to HF voltage ratios. When
desired, external low frequency sources up to
400 cycles and external high frequency sources
down to 2 ke¢ may be fed to the mixing bridge

through panel jacks that switch out the internal
sources when used. Less than 0.7 v. is sufficient
input for IM distortion measurement. 0.3%
distortion is read full-scale. Residual distortion
is approximately .05%.

Used as an AC VTVM the 902 provides a
highest range of 300 v. and a lowest range of
10mv, with uniformly excellent frequency re-
sponse at all measurement levels. The AC
VTVM section is employed in all instrument
functions, and the linear 0-1 and 0-3 meter
scales are uscd for all measurements.

Integration of controls in the 902, as well as
high circuit stability and freedom from inter-
action, provides outstanding simplicity and
ease of operation. Yet, it occupies less bench
space than is usually required by an IMD
or HD meter alone.

The EICO 902 is invaluable in almost any kind
of audio work. It can save time and improve
quality in design, production quality control,
and service work in the field. This includes
amplifiers; tuners; recording on disc, tape or
film; broadcasting equipment; transducers
(phonograph cartridges, microphones, loud-
speakers; hearing aids, etc.) EICO 902, factory

wired, $250.00. Write Dept. BE-8.

FREE catalog and name of distridbutor:

for
EICO ELECTRONIC INSTRUMENT co,,

EICO 250 AC VTVM & AMPLIFIER

Add 5% in West

INC., 3300 NORTHERN BLVD., LONG ISLAND CITY 1,N. Y.

EXPORT: ROBURN AGENCIES INC., 431 GREENWICH STREET, M. Y. 13, N. VY.

EICO 427
GENERAL PURPOSE

kit $49.

wired $79 95

EICO 255 AC VTVM
kit $44.95

wired $72.95

5’ 0SCILLOSCOPE
kit $69.95
wired $109.95

Circle 1tem 14 on Tech Data Card
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ft - —-— 1800 —

Fig. 2. Degree-wavelength relationship.
responding to one wavelength, to
two decimal places throughout the
frequency range 540 to 1600 kilo-
cycles.

Fig. | shows the fractions of
wavelength as a decimal corre-
sponding to degrees from 0 to
3607, This works both ways of
course so that knowing one, the
other can be found. In conjunction
with the table, any desired calcula-

tion involving accurate measure-
ments in degrees or feet can be
made.

To use the graph proceed as
tollows:

Convert degrees to wavelength
— Find the desired degrees on the
horizontal scale. Now follow the
division line up to the diagonal line.
At this point, follow the intersect-
ing horizontal division line to the
vertical axis to read wavelength,
directly.

Example: Find the physical length
of 210" at 1100kc.

1. From the graph, we find the
2107 division line intersects
the 0.585 wavelength divi-
sion at the diagonal line.

2. From the table, 1 wavelength
at 110° ke equals 894.16 ft.

3. Therefore, 2107 at 1100kc
1s:

894.16 X 0.585 = 523 ft.

Fig. 2 is a refresher sketch show-
ing the various relationships in-
volved in wavelengths, feet, and
degrees. A
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TELEVISION
OFF-AIR PICKUPS

Many occasions arise when it is
desirable to rebroadcast programs
from another television station
which reaches your area, even
though the signal may be weak.
WLBC-TV (Channel 49) has many
opportunities for obtaining pro-
grams in this manner, so we decided
to explore means for achieving sig-
nal pickup. Our intention was to
try for a direct off/air pickup, with-
out any intermediate microwave
facilities. Since we have contracts
with the three networks and were
interconnected by AT&T micro-
wave, we also explored the possi-
bility of receiving our network pro-
grams in this manner.

*Vice-President and Chief Engineer,
WLBC. WLBC-TV, WMUN, Muncie,
Ind.

station solved proble

TV signals for rebroa

Problems

The nearest stations are located
55 miles south, Indianapolis chan-
nels 4, 6, 8, and 13. We knew that
our biggest problems would be noise
and co-channel interference, even
with the fairly good signal levels
these stations provided in our area.
The most logical place for our re-
ceiving antenna location was nat-
urally on our own television tower.
But our tower is located within 50
feet of a main highway, which has
a heavy flow of traffic. Ignition
noise at this station is severe.

Another source of noise is a
13,000-volt power line, which runs
between our tower and the highway.

Solutions
With knowledge of the obvious

by Patrick S. Finnegan* — How one

ms in receiving
dcast.

problems, a test setup was made to
determine what we could do to de-
velop reasonable solutions. A Nems-
Clarke receiver was purchased, and
a rcgular all-channel antenna was
mounted at the 150-foot level on
our tower, connected to the receiv-
er by standard 300-ohm twin-lead
and matching transformer.

This test setup showed us just
how serious the noise was going to
be. Ignition noise was almost con-
stant because of the continual high-
way traffic. As a result, the received
picture was full of noise spikes,
which proved disastrous to the
clamp circuits in our stabilizing am-
plifiers.

Our primary network is NBC,
carried on Channel 6 (WFBM-TV).
Pickup tests on this channel dis-

) CHANNEL 6

i 3

) \ " YCHANNEL 4
é;__g—ﬂ -
! 400" LEVEL
| s

| ?CHANNEL 6
?CHANNEL 8

300" LEVEL

WLBC-T\LTQWER

ALL
CHANNEL

150" LEVEL

N

e

"FOAMFLEX"
RG-11
RG-11

"FOAMFLEX"
RG-11

Fig. 1. Antenna system used at WLBC
for off/air pickup of four TV stations.
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COAXIAL LEAD-INS
sl |
MID #6 ! i
I 1
MID #8 } !
] i N .
o | = i =
[ we E E Z
| ]
ALL CHANNEL! !
e ! SPARE CONRAC NEMS-CLARKE
[ | RECEIVER RECEIVER RECEIVER
VIDEC PATCHBOARD 2 E e 9 3 =4
a = a = = [=}
= 2 = 2 > 2
AUDIO AUDIO
RCA TA-50
MONITOR MONITOR STAB AMP. RCA TA-08
(MODIFIED
COLOR) STAB. AMP.
| MONITOR l MONITOR
TO AUDIO TO ViDEO TO VIDEO
SWITCHER SWITCHER SWITCHER

Fig. 2. Diagram of equipment setup for/signal conversion and transmitter feed.
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agnecord
PRECISION TAPE
RECORDERS

MIDWESTERN INSTRUMENTS

MAGNECORD — standard in the
broadcast industry for more than
a decade—is the choice of pro-
fessionals., The new Model 728
Professional is a highly versatile
and flexible instrument. It han-
dles reels up to 10%% inches and
while completely portable, it can
i be professionally rack mounted
or installed intoa custom stereo
system. Electronic circuits are
of advanced design. Records and
plays back mono and stereo plus
sound-on-sound. Four-heads can
be re-arranged for individual re-
quirements. All circuit connec-
tions of the 728 are fail-proof—
joined with ERSIN Multicore 5-
Core Solder for continued
trouble-free service.

ERSIN Multicore 5-Core Solder
costs MAGNECORD a trifle more
than ordinary solders—but this
is more than compensated for
by the vital savings realized
through mare joints-per-pound,
and virtually no costly rejects
due to cold or H/R joints. For
productionefficiency,guaranteed
by 5 cores of exclusive ERSIN flux
and fast melting thin-wall con-
struction, quality manufacturers
have come to rely on ERSIN
Multicore, the world’s finest
cored solder.
Multicore conforms to all

applicable Federal Specifications

For information, write
Department MK1903

5-CORE @ SOLDER

MULTICORE SALES CORPORATION
PORT WASHINGTON « NEW YORK

Circle Item 17 on Tech Data Card
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closed another problem. One of our
TV transmitter multipliers fell right
in the video portion of Channel 6,
producing such a beat pattern that
the picture was completely unusa-
ble. (The receiver is within 15 feet
of the transmitter.)

Before we did anything else, this
beat pattern had to be eliminated.
Rather than attempt to trap or filter
the unwanted signal at the receiver,
or move the receiver to another lo-
cation, we decided to try and
squelch the interference right at the
source. This proved to be very
simple. Our multiplier lineup was
triple, double, double. A new coil
in the plate circuit of the first mul-
tiplier permitted this stage to dou-
ble, and the constants were suffi-
cient for the next stage to triple.
This changed the multiplier lineup
to double, triple, double, which
eliminated the beat pattern.

Next we tackled the noise prob-
lem. First, RG/11u coax cable was
installed, with an impedance trans-
former at the antenna, to minimize
noise pickup by the transmission
line. Some improvement was noted,
but reception was still far from sat-
isfactory. The transformer, we dis-
covered, had an §-db loss, plus in-
sertion loss, on Channels 6 and §,
and the antenna had unequal gain
on the low and high channels.

After some thought, we decided
to try for more signal level. Our
chief sources of loss were the trans-
former, coax line, and unequal gain
of the all-channel antenna. We se-
lected another antenna, a TACO
commercial type used in CATV
systems. This is a double stacked
yagi, with good front-to-back rejec-
tion ratio as well as good side re-
jection.

Using an antenna cut for Chan-
nel 6, signal strength measured in
the control room had increased ap-
preciably, but unfortunately, so did
the noise pickup. We had more sig-
nal, but were not much better off
than before. With more signal avail-
able, we decided to place the an-
tenna higher on the tower. Moving
it up to the 300-foot level increased
the signal level more than enough
to make up for the loss in the ad-
ditional coaxial line. Also, the igni-
tion noise dropped well below the
signal level, although not quite
enough. Since the higher VHF chan-
nels are not bothered as much with
this type of noise, we installed a

wwWwW americanradiohistorv com

Channel-8 antenna at the 300-foot
level, for CBS outlet WISH.

At the same time, we moved the
Channel-6 antenna up to the 400-
foot level. Here we reached the
point of diminishing returns, be-
cause line loss was becoming severe.
Fortunately, however, the noise was
now almost gone, with only inter-
mittent spikes coming through when
a truck or car with a very dirty
spark went by. These spikes were
tolerable, but they still affected the
clamps. We purchased an RCA
TA-9B stabilizing amplifier with
clamps which were more immune
to noise. A further improvement
was achieved by changing the re-
sistors in the clamp circuit sync
separator to variable types which
could be critically adjusted.

At this point, we went to an otf/
air pickup ot our network programs.
We purchased a Conrac receiver
with crystal control on Channel 6.
Picture quality from this system was
as good as we received from the
AT&T microwave, including color.

At this point we were pretty well
committed to an off/air system, and
additions and refinements were
made. A rugged Channel 4 antenna
was installed at the 400-foot level
for pickup of the Sarkes Tarzian
WTTV signal. Another Channel 6
unit was placed at the 300-foot
level as a backup for the higher an-
tenna.

When Communication Products
Co. introduced their low loss “foam-
flex” coaxial line, we installed it
for the Channel-6 antennas. This
provided us with a higher signal-to-
noise level for our primary NBC
network pickup.

Channel 13 (WLW-I) was not on
the air when the system was first
installed, but came on later as the
ABC outlet. We discovered our
Channel 8 antenna would work
very well on Channel 13, even
though there was greater signal loss.
There was no noise problem, how-
ever, so we decided against an ad-
ditional antenna. Fig. 1 is a sketch
of the final antenna arrangement.

As a further refinement, we tried
feeding the antenna coax through
our regular video patch board. This
worked out perfectly without any ill
effects. Consequently, each antenna
now appears on a video jack, as
does each receiver, and we can now
patch any receiver to any antenna
with ease and convenience (Fig. 2).

BROADCAST ENGINEERING
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In Retrospect

Our systems have been in opera-
tion since 1956, picking up pro-
grams from Channels 4, 6, 8, and
13 on a regular daily basis, 17.5
hours each day. Service has been
satisfactory 989 of the time. and
the color comes through perfectly.

Some troubles have occurred,
but most have been minor.

The most serious problem oc-
curred about a year after the sys-
tem was installed. This showed up
as a double row of horizontal
spikes, with a frequency of about
120 c¢ps. It was nonsynchronous
and therefore rolled through the pic-
ture. This interference was intermit-
tent, absent during certain times of
the day, sometimes gone for several
days at a time. When it came on,
it hit full force and then disappeared
just as abruptly. We suspected it
was some equipment in an indus-
trial plant nearby. When we discov-
ered we could hear this noise on a
car radio, we went hunting. In no
time at all, we were able to single
out a new shopping center about a
quarter of a mile away and directly
in line with the stations we received.
The power company cooperated by
supplying climbers, engineers, and
equipment. They worked the new
high lines for several blocks in all
dircctions from the shopping center.
(1 had never noticed all the gadgets,
meters, and other things mounted
on the tops of these poles before;
several months of looking at the
tops of power poles gives one quite
an education. You would be sur-
prised all the noises that can ema-
nate from this equipment and be
picked up on a radio, and what de-
fects will show up when you slam
the base of a pole with a sledge
hammer.) The trouble was finally
traced to a transformer bank be-
hind the shopping center. A curious
feature of this bank is that it was
in the quictest of all the locations.
The culprit turned out to be leaky
lightning arrester.

Over the years, our initial invest-
ment has been recovered many
times by the money saved on micro-
wave rental fees. In addition, we
wound up with a bonus feature.
The all-channel antenna at the 150-
foot level, with coaxial lead-in, pro-
vides a tremendous signal for off/
air pickups of FM radio stations
around the state. A

August, 1963
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for the new CONCERTONE 607

The new Concertone 607 is dimensionally constructed to make it an exact
replacement for the equipment you've been thinking of updating, But it’s
the same in size only. This surpassing tape recorder defies comparison,
really. Its features are fabulous and only a demonstration will prove to
you that its low price is not really a misprint. This is the high-impedance
model of the famous Concertone 605 with provision for plug-in impedance
matching transformers; precision plug-in head assembly, including four
precision heads; separate mike and line controls; professional connectors;
calibrated VU meters; delay memory control circuit; automatic glass tape
lifters (including electric cue feature}; sound-on-sound and. add sound;
solenoid operated brakes; three motors; automatic rewind. See your
Concertone dealer, before you decide to replace or expand.

SERIES 90 PROFESSIONAL TAPE RECORDERS

Distinguished performer for the most
critical professional. Exclusive Concertone features such
as “Edit-O-Matic’”” for high-speed tape cueing and editing. Four heads; 3-motor
drive, including hysteresis synchronous capstan drive. Maximum. in wide stereo-
mono versatility and automatic-remote capabilities.

CONCERTONE 400 COSMOPOLITAN

For people on the go...it's the Cosmopolitan
..combination tape recorder and AM radio. A
versatile companion and co-worker for business
and pleasure travels. Push-button operation
Accommodates 5” reels, 2 speeds. This
all-transistorized radio-tape recorder brings

you big recorder features in

precision-made miniature form.

[
l

for further  fP= AMERICAN CONCERTONE, INC.

, A DIVISION OF ASTRO-SCIENCE CORP.
write: I 9449 W. JEFFERSON BLVD, « CULVER CITY * CALIF.

information

Export: J. D. Marshall International, 170 W, Washington, Chicago, Illinois

Circle ltem 18 on Tech Data Cord
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SPOTMASTER
Tape Cartridge
Winder

The new Model
TP-1A is a rugged, dependable and
fleld 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

Circle Item 20 on Tech Data Card

AUTOMATIC
BROADCASTING
DEMANDS
_GEL QUALITY

5 KW Saves $225

Another GEL Product for Automation

GEL's 5 KW saves purchase money and
maintenance maney with a Final Tube
costing $270 vs $495 (other three large
fransmitter manufacturers). 5 KW also
has 500 watts standby power. Write for
FMT-5B Catalog Sheet.

GENERAL ELECTRONIC
LABORATORIES, INC.

195 Mossachusetts Avenue
Cambridge 39, Mass.

Circle [tem 21 on Tech Data Card
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/Unsurpassed Performance/Superior Reliability

*Simple Circuits/Proven C

ENGINEERS’ EXCHANGE

The Third Log
by Vincent P. Marlin, Chief Engineer,
WFBL, East Syracuse. N. Y.

The Federal Communications
Commission is soon to require a
maintenance log in addition to the
station operating and program logs.
In checking into the proposed rul-
ing, we found that some of the
items are new, while others have

simply been moved from the oper-
ating log to the maintenance log.
Originally, the FCC required this
log to go into effect in May, 1963,
but now has issued a delay.

We here at WFBL have been
using a maintenance log that fulfills
all of the present FCC requirements
for inspections and readings. It also
has room for incomplete work.

WFBL
MAINTENANCE LOG

ON AIR WITH 1KW XMIR
TOTAL TIME

WEEK ENDING SUNDAY, LL1:59 P. M.

R.F.MONITORING EQUIPMENT INSIDE BUILDING

EXCITER SECTION 5KW XMTR OUTSIDE BUILDING

POWER SECTION 5KW XMTR TOWERS AND TUNING HOUSES

P.A. SECTION 5KW XMTR AUDIO EQUIPMENT

PHASING CABINET REMOTE EQUIPMENT

AUXILIARY IKW XMTR RECORDING EQUIPMENT

FREQUENCY STATION INSPECTION 5 WEEKLY

TOWER I

TOWER
CHECK DATE
EXTERNAL [MONITOR NE#1 SWH2 ["DATE [ TIME | SIGNATURE STATEMENT
READ | ADJ. TO| READ | ADJ.TC
ANTENNA BASE L
—
REMOTE BASE L —
EHASE NONTTOR TOWER LIGHTING 7 WEEKLY
DATE AND TIME

NOTES :

EXPERIMENTAL OPERATION :

GO MODERN—GO FM STEREO

WITH THE MOSELEY
MODEL LPE 10

10 Watt FM STEREO EXCITER

With SCA—of course
AVAILABLE AS EDUCATIONAL FM TRANSMITTER
WRITE FOR BULLETIN 210

MOSELEY ASSOCIATES INC.

P.O. BOX 3192 - 4416 HOLLISTER AVE SANTA BARBARA, CALIF

Circle item 22 on Tech Data Card
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The TURNER

Model 500 | CARDIOID | MICROPHONE

® Smooth, uniform response

® Minimal popping and breath noises
at close range

® New Dynaflex diaphragm for
maximum uniformity

@ Excellent sensitivity

® Rugged, yet graceful, slender design

Because of their unique design, the
Turner 500 cardioids are universally
interchangeable without variations
in sound quality. Write today for
complete specifications.

THE MICROPHONE COMPANY

907 17th Street N.E.
Cedar Rapids, lowa

IN CANADA: Tri-Tel Associates, Ltd. EXPORT: Ad Auriema, Inc.
81 Sheppard Ave., West 85 Broad Street
Willowdale, Ont. New York 4, N.Y.

Circle [tem 24 on Tech Data Card
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AM-FM Net

(Continued from page 13)
pears to have many advantages
because only one receiver is needed
for up to five network stations,
there is no drift, and the front
end has both high sensitivity and
a low noise figure.

Care in the selection of a good
receiver is important, particularly
in avoiding the necessity for re-
placing a receiver which turns out
to be unsatisfactory because of high
noise level or bothersome drift.
Some of the more advanced kit re-
ceivers, carefully put together, are
satisfactory, and audio magazines
periodically publish a directory of
available tuners and associated
equipment.

Installation Tips

A good installation job will pay
dividends. It should be made in an
enclosed, well-grounded rack. RF
filters on all audio and power lines
coming into the cabinet may be
necessary if the transmitter is in
the same building. At WRFL a
900-mc link, because of the many
multiplier stages, introduced an in-
terfering program every megacycle
or so on the FM dial. Extensive
shielding of both the tuner and
link was necessary. In extreme
cases, it may even be necessary to
use braid to ground the back door.
Of course good solder joints are
essential; even poor joints in guy
wires can cause interference in the
FM band. Strong FM signals in
the area can be reduced with a
quarter-wave stub of 300-ohm line
attached to the antenna terminals
at the back of the tuner. Start with
39 inches and cut back until the
signal is materially reduced. An
open quarter wave line looks like
a short at its resonant frequency.

Absorption traps which can be
tuned to notch out the interference
are also available. One point to
remember when setting up a feed
from another station: FCC regu-
lations stipulate that pickup of
another station’s programs for re-
broadcast requires WRITTEN per-
mission from the originating sta-
tion. A copy of this letter is usually
filed with the FCC. When broad-
casting programs such as sports
events, permission also must be
obtained from the program origi-
nator or owner, such as a ball
club.

BROADCAST ENGINEERING
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Stereo Proofs

(Continued from page 11)

LEFT

AUDIO

v T T E—
RIGHT
400-CPS + 10 0BM

STEREO
GENERATOR

| LT ) DISTORTION
STEREQ AND NOISE
METE
AUDiO ADAPTER FIeR
OSCILLATOR QUTPUT
RIGHT {B)

WITH DE-EMPHASIS

Fig. 8. Test setup for steps 3¢ and d:
connect distortion meter to right channel

(a) Feed 4 10 dbm 400-cps signals
of equal amplitudes but opposite
in phase to the left and right
channel inputs of the stereo sub-
carrier generator. Connect oscil-
loscope to output test point of
stereo generator using 400 cps
from audio oscillator to exter-
nally synchronize oscilloscope.
With stereo switch on and pilot
amplitude or gain control fully
CW, adjust pilot phase control to
obtain a waveform similar to
Fig. 5.

(b) Apply a 410 dbm 400-cps signal
to left channel. Adjust L — R
(DSB) amplitude to obtain wave-
form display as shown in Fig. 6.

Adjust for a straight base line.
See Fig. 7 for test setup relating
to tests a and b.

(c) Adjust pilot gain control to 34
CW. Discount output of the
stereo generator from FM exciter
and connect the stereo generator
output to the stereo adapter in-
put. Connect the distortion and
noise meter to the left output of
the stereo adapter and feed 400
cycles at 410 dbm to left chan-
nel of stereo generator. Adjust
the gain control in both the
adapter and distortion meter for
0 db.

(d) Without changing gain control
settings, connect the distortion
meter to the right channel output
of the adapter, and adjust the
adapter balance control for a
minimum output of about —35
db. See Fig. 8 for test setup re-
lating to tests 3c and d.

(e) Reconnect the stereo generator
output to the input of the FM
exciter. Connect the stereo adapt-
er to an FM stereo tuner for
monitoring purposes. Without
changing the balance control set-
ting, slightly advance the L — R
(DSB) gain or amplitude control
for a minimum reading from the
adapter right channel output. See
Fig. 9 for test setup.

It should be noted that test steps
3c and d are performed with the
stereo generator disconnected from

LEFT
STERED
o ‘4 M DUMMY
GENERATOR EXCITER LOAD
e
RiGHT PICKUP
00CPS + 10 DM
i
STEREQ
TUNER
AUDIO

OSCILLATOR

LEFT (A}

STEREG  JOUTPUT

DISTORTION

ADAPTER

AND NO|SE
METER

RIGHT (B

Fig. 9. Setup used to make test step 3e.

the FM exciter. In step 3e the gen-
erator is reconnected to the exciter
and the resultant measurements will
indicate any interference from the
exciter RF circuits. For a more
comprehensive test for spillover or
bleeding of one channel signal into
the other, the 400-cps +10 DBM
signal should be fed into the right
channel of the stereo generator and
steps 3b through e should be re-
peated with the distortion and noise
meter connected to the left output
channel of the stereo adapter.

ONLY JAMPRO OFFERS TWO TYPES
OF BATWING VHF TV ANTENNAS

HIGH POWER type H (20 KW per bay)
LOW POWER type L (2.5 KW per bay)

IMPROVED FEED HARNESS — LOWER VSWR
FAST DELIVERY-IDEAL FOR STANDBYS

Other JAMPRO products include FM antennas, directional
FM and TY antennas, Harmonic Filters, single line notch
diplexers, log periodic antennas and co-ax switches,

JAMPRO ANTENNA COMPANY
7500 14TH AVENUE
SACRAMENTO 20, CALIFORNIA
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for the first time in a number of
days there was NO interference on
the channel. Power was restored
and the process of pinpointing the
trouble began by removing the
branch circuit fuses one at a time.

When the house was built, a TV
signal booster was installed between
the lead-in and the antenna recep-
tacle in the living-room. Mrs. H.
had lived there only six weeks and
didn’t know the booster existed be-
cause it was between the first-floor
joists at one end of the basement.
Actually, she didn’t need the boost-
er for decent reception, so it was
my pleasant duty to retire that one
from service.

As a sequel to this trip to Greens-
burg, since the entire city of 6,000
was affected, we purchased an ad-
vertisement in the local newspaper
announcing that the trouble had
been found and corrected by station
engineers, and thanking the viewers
in that area for their patience, etc.
In addition to the advertisement,
we have another post-interference
routine we feel is important. We
composed a one-page memo ex-
plaining the trouble, what it was
and how it was corrected, and sent

copies to each TV serviceman in
Greensburg. Assuming that they
digested the information in the
memo, there is a good possibility
that future problems with boosters
in that area may be headed oft.

The Case of the Powerful
FM Station

While on the subject of interfer-
ence, it might be useful to some
station engineers to have a case-
history of interference caused by a
powerful FM transmitter in another
city. This city does not have local
TV and relies on Indianapolis for
its television; there are assorted AM
and FM stations there, however.
One of the FM stations got a whop-
ping increase in power, and inas-
much as Channel 6 lays right up to
the FM band, Channel 6 was clob-
bered. As far as I know, the FM
was staying within its channel, but
this strong signal so near to our
carrier was beyond the rejection of
the TV reccivers due to inhcrently
poor selectivity. What made matters
even worse, the FM transmitter was
on “our” side of town and virtually
every TV antenna in town pointed
to us “through” the FM transmitter

site. Since the FM station operated
only in prime-time, it came on the
air just when we went into our Class
AA time. Here was genuine trouble
because this is not a village—it is
a thriving industrial city with a
population of about 45,000 people.

Bob Flanders, Director of Engi-
neering for the WFBM Stations,
prepared a lctter which was sent to
all servicemen and TV dealers in
that city, explaining the situation
and recommending that a quarter-
wave stub be attached to the an-
tenna terminals of the TV receiver.
To be effective, it must be a shorted
stub a quarter-wavelength of the
FM station wavelength. The sim-
plest way to make the stub was to
use ordinary 300-ohm twin-lead.
Mr. Flanders’ letter included a
sketch as a guide in making the
stub, and if memory serves me cor-
rectly, the stub was 51 inches long
for 97.9 mc, the frequency bother-
ing us. Any letters on this subject
from viewers were answered with
the same form letter. It was a very
effective campaign which began in

February, 1962. Today, to our
knowledge, all of the sets affected
have been corrected. A

SAVE 125

Call, Write or Wire Today

SAVE almost 10% on your SPARTA-MATIC Tape Cartridge
System! With two 200 Playbacks and one 200 Record/Play-
back at the regular price of $1315.00, receive $125.00 of

CARTRIDGES FREE . . .

in lengths of your choice! Easy finan-

cing or lease, BUT HURRY! Offer is limited.

(Equipment cabinets extra)

SPA KRTA ELECTRONIC CORPORATION

6450 FREEPORT BOULEVARD - SACRAMENTO 22, CALIFORNIA - GA 1-2070

August, 1963
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B.LW. manufactures and supplies Television
Camera Cables, Connectors, and Cable Assemblies
for Marconi, E.M.l., Pye, R.C.A., General Electric,
Grundig, Fernseh, and Dage Commercial Broadcast
and special application television cameras and mic-
rowave relay equipment; Audio, and Coaxial Cables
precision manufactured to Network color broadcast
specifications.

In addition, B.L.W. makes camera cables and
connectors with mating English pins and threads for
use with British Broadcast Cameras incorporating
stranded, color coded and Nylon jacketed conduc-
tors, option of Neoprene or Plastic outer jacket, and
watertight repairable connector terminations.

Cables are supplied in 50, 100, and 200 foot
lengths or cut to your requirements. Also offered
are connectors as desired, right angle connectors
and wall mounts.

B.L.W. manufactures the widest variety of televi-
sion camera cables in the world, Since manufactur-
ing the first cables for R.C.A.'s introduction of tele-
vision at the 1937 New York World’s Fair, B.l.W.
has pioneered in the development of television
cables for studio, color, outside broadcast, military
and industrial applications, including reactor
monitoring.

Superior Cable Construction — Signal leads are
grouped to minimize cross-talk. Crush resistant,
rope-lay configuration with resilient neoprene jacket
makes B.I.W. cable superior in handling character-
istics and resistant to sharp edges, studio rolling
stock and weathering. Camera operators report that
pliable B.L.W. cables permit smooth, easy camera
motion without twisted or kinked cables.

B.I.W.’s service department will repair your dam-
aged T.V. cables,

Send for complete information, or let us know
your specifications and requirements for quotation.

BIW

Moin Office and Factory Boston Insulated Wire &
71 Bay Street, Boston 25, Mass. Cable Co., Ltd,
Telephone: C(Olumbia 5-2104 118 Shaw $1., Hamilton,
Ontario, Canodo
Telephone: SAckson 9-7151

“Designers and makers of
Specialty Cables since 1905”

BOSTON INSULATED WIRE & CABLE COMPANY

Circle Item 34 on Tech Data Card
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AUDIO & RECORDING EQUIPMENT

ALTEC-—Folder contains information on line of speech input
equipment for recording and broadcast studios.

AMERICAN CONCERTONE—Brochures cover line of port-
able professional tape recorder/reproducers.

AR—Catalog presents line of speakers, turntables, and
audio accessories.

CROWN—Brochure covers seven distinct series of profes-
sional tape recorder/reproducers.

ELECTRO-VOICE.-—Catalog lists products for broadcast, re-
cording, commercial sound, and hifi applications.
FERRODYNAMICS—Catalog sheets cover line of magnetic
tape products including tape, reels, leaders, mailers, and
complete tape kits.

FOURJAY—Sheet covers line of slim wall-type speaker
baffles for indoor or outdoor applications.

GOTHAM AUDIO—Reprints of article “Condenser Micro-
phones” by Stephen F. Temmer, pres. of company, treats
on the characteristics of condenser microphones and their
comparison with units of the dynamic type.
RCA-TIlustrated catalog describes line of broadcast and
recording microphones and accessories; flyer lists physical
and magnetic properties of recording tape.
REEVES—Professional products brochure includes low-print
mastering tape, high output mastering tape, and duplicating
tape.

SPARTA—Bulletin provides price schedule and information
of tape cartridges and cartridge reloading.
TURNER—General catalog presents line of microphones,
associated equipment, and accessories.

COMPONENTS & MATERIALS

ALPHA WIRE—Spec chart gives data on plastic jacket
linned copper wire.

DIALLIGHT—Catalog discusses the principles, design, and
construction of subminiature transistorized indicator lights.

ENGLISH ELECTRIC—Application report explains specs and
use of hydrogen thyratron assembly.

IERC—Short form catalog lists components for cooling and
retention of electron tubes and semi-conductor devices.

INSTRUMENT SYSTEMS CORP.—Line of Hall effect prod-
ucts and Hall theory is covered 8-page catalog; included
are probes, multipliers, modulators, tape heads, and other
components.

KURMAN—Relay catalog presents specs and dimensional
illustrations of approximately 200 relay models.

OAKTRON INDUSTRIES—1963 catalog shows complete line
of loudspeakers, plus ceiling, corner, and wall baftles.
PAR-METAL—44-page catalog contains illustrations, specs,
descriptions, and prices of modular cabinet racks and
consoles.

STANCOR—48-page catalog lists replacement transformers
and coils for TV, radio, hifi, and audio equipment.
STATHAM INSTRUMENTS—Hermetically sealed connectors
for maximum resistance to radiation, high temperature, ther-
mal shock, and corrosive environments are described in
bulletin.

SYLVANIA—Booklet details line of pencil tubes,
characteristics and operating information.

listing

RADIO & CONTROL ROOM EQUIPMENT
AUTOMATIC TAPE CONTROL—Brochure describes portable
cartridge player and recorder/reproducer.

BAUER—""Peak Master” limiting amplifier is described in
brochure.

FAIRCHILD RECORDING EQUIP. — Automatic dynamic
equalizer for creating apparent loudness is covered in data
sheet.

BROADCAST ENGINEERING
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Sponsor Preferred

Cotorcast schedules are growing heavier. And
heavier. And heavier. Get set now to deliver the
sharp, true, bright pictures sponsors demand for
their programs and commercials. Replace with
RCA Image Orthicons 4415 & 4416. For RCA in-
sists on highest quality performance in its color
image orthicons. And has invested more to get it.

The RCA 3-tube factory-matched set in your
camera produces exceptional pictures in color re-
ceivers, as well as high resolution pictures with
normal tone rendition in black-and-white sets...at
lighting levels available in black-and-white studios!
There's no problem of high scene-lighting temper-
atures...no need for extra air-conditioning. And

many lighting costs usually associated with high-
est quality indoor color pickup are avoided.

RCA precision construction, Field Mesh, plus
finely matched tube characteristics assure you ex-
cellent picture registration and uniform color bal-
ance.over the entire scanned area.

Also available is RCA-7513, an Iimage Orthicon
for highest quality color pickup using conventional
color TV lighting. Ask about RCA Image Orthicons
locally. SEE YOUR AUTHORIZED DiSTRIBUTOR OF RCA
BROADCAST TUBES.

4 Electronic Components and Devices, Harrison, N. j.

The Most Trusted Name in Television

For name and address of your local distributor write or call your nearest RCA Distributor Products Sales Ottice—New York, N. Y.: 356 W. 49th St., MUrray Hill 9-7200; Needham
Heights 94, Mass.: 80 ""A"' St., Hlllcrest 4-8480: Washington 7, D. C.: 1725 K™ §t.. S.W.. FEderal 7-8500; Atlanta, Ga.: 134 Peachtree St., N\W_, JAckson 4-7703; Cleveland,
Ohio: 1621 Euclid Ave.. CHerry 1-3450: Chicago, lfl.: Merchandise Mart, 467-5800: Dallas 7, Texas: 7901 Caspenter Freeway, MEliose 1-3090; Kansas City 14, Mo.:

7711 Slate Line. EMerson 1-8462; Los Angefes 22, Cal.: 6801 E. Washington Blvd.,

RAymond 3-83671.
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