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RIKER

Actlor

THE “NEWLINE” VIDEO TEST SET

multiburst * sin? window (T and 2T) + stairstep unmodu
lated or modulated, internally or externally * front panel
comp/non comp switch « internally or externally driven
* rack mounting or instantly portable * highest quahity
silicon transistor circusts

Model # 6601 Video Test Set: $1990

Riker engineering has reversed the trend of greatly increased cost for new
color equipment with the development of the ““NEWLINE’” COLOR PACK.

Now the famous RIKER SYNC GENERATOR performance, reliability and
quality are yours within your budget. For $2390 you have the assurance
that your station will acquire the best there is.

The model 6621 COLOR PACK added to the model 6620 SYNC GENERA-
TOR gives you full color facilities. No need to search for lower price on

less-proven equipment.

MODEL 6620 NEWLINE SYNC GENERATOR
Features All Transistor - Built-in Sync Lock
and Burst Flag - Compact 134" Rack Space
- Ultimate Stability - Built-in Power Supply
- EIA Sync - Self-Contained Power Supply

RiKERID ECINDUSTIRIESRINCE
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MODEL 6621 NEW LINE COLOR PACK Features
Alt Transistor - 13” Rack Space - Precision
Color Frequency Standard Exceeding FFC Color
Specs - Built-in Sub-Carrier Regenerator - Input:
Comp Video for Sub-Carrier Regenerator - Output:
2 @ 3.579545 mc and 2 @ 31.5 ke.

Send for information

...thinking always of tomorrow



When it comes to cutting
TV switching costs
~without cutting corners...
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COHU's got what it takes!.

And that's everything you need —in stock —ready for immediate delivery from a single
source.Our modular, off-the-shelf approach to building solid-state switchers is thoroughly
proven in use. Cohu switchers now operating include one of the largest ever built—over
14 tons of solid-state gear accommodating 80 inputs and 160 outputs! Just shipped:
two identical vertical interval switching systems for Chicago's newest UHF station.

We stock: monochrome/color switching matrix, switcher control and remote control units.
Stocked accessories include sync generators, genlock, color standard, colorlock, automatic
sync change-over switches, pulse and video distribution amplifiers, dot bar generators,
monitors and portable vidicon cameras. Control panels are custom-built to your specifi-
cations. Get full details direct or from your nearest Cohu engineering representative,

Box 623,
San Diego, Calif. 92112
= Phone: 714-277-6700
BLECTRONICS, INC See us at WESON, Hollywood Park,
Booth 111
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This is the new FM Volumax.
It prevents FM overmodulation without distortion.
It eliminates SCA crosstalk.
It solves your pre-emphasis problem.

It is yours absolutely free.

Overmodulation. An FM station
engineer’s headache. Use a clipper

and you get distortion. Use a com-
mon limiter and you get pumping.
You could reduce modulation levels,

But that’s not the answer.
So CBS Laboratories developed
something new. A solid state FM

limiting device that replaces com-

mon limiters and clippers. And it is

unconditionally guaranteed to pre-
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(for 30 days)

vent FM overmodulation and SCA
crosstalk without distortion.

Hard to believe it does every-

thing we say? Just send this page
and your station letterhead. We'll
send you the FM Volumax free. (For
MPX stations we'll send the stereo
model.)

Use it 30 days. After that, send
it back if you can part with it. wWe'll
even pay the freight. Or keep it for
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only $695. Double that if you want
the stereo model.

AM broadcasters were quick to
respond to our free 30-day Audi-
max and Volumax offer. Now with
the new FM Volumax we can make
you the same offer. Be the first on
your band.

N

¢€BS LABORATORIES

V'V stamiord, Connecticut. A Division of
Columbia Broadcasting System, Inc.
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RECORDING EQUIPMENT CORPORATION
1040 45th Ave., Long Island City 1. N. Y.
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LETTERS
to the editor

DEAR EDITOR:

In your February 1966 issue was
an Engineers’ Exchange item, “Find-
ing Momentary Shorts in Inductors”
(page 6). The author has provided a
well-thought-out method of trouble
location but seems to have forgotten a
basic principle, namely “safety first.”

The problem he has had is one that
has cropped up frequently and has be-
come a bugaboo to many communica-
tions maintenance personnel, especial-
ly those who have worked on lower-
power equipment. Out here, where it
is hot and the humidity is high, the
trouble occurs quite often. I have
found the best troubleshooting method
in these cases to be the use of an in-
sulation tester, which should be familiar
to maintenance personnel in all phases
broadcast and communications.

As to the other part, I cannot agree
with the use of insulating board of
any type between the case and chassis,
since safety should be of prime impor-
tance with station engineers. I can
anticipate statemcnts such as “All
maintenance personnel have been noti-
fied,” “It’s been logged,” etc., but it is
peculiar that the ones that have been
notified are the ones that get burned.
My motto for over 20 years has been,
“Safety first.”

Jay P. GLADIEUX
Bangkok, Thailand
DEAR EDITOR:

A few days ago I went back to the
September 1964 issue of BROADCAST
ENGINEERING to build the fixed T-pad
transmission set described on page 15.
It seems to me that a connection has
been omitted in the ¢ircuit. 1 don’t
seem to be able to trace a complete
circuit from one input binding post,
through the attenuation network and
the primary of the output transformer,
and back to the other input binding
post. Have I overlooked something?

TED CHIDESTER
Santa Fe, N, M.

One connection was inadvertently
omitted from the original drawing of
the transmission set. The schematic of
the unit is reproduced below with the
missing ground connection indicated.

Ed.

TEST 1200
6002 VU § SET o
M
BINDING | /
VAR
£ PAD
| v o o o S G il i
0SC IN
[]—; THIS. CONNECTION OMITTED -L 1
FROM ORIGINAL DRAWING G
BINDING
POSTS

1
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SOMETHING SPECIAL IN

\

THE BBRC MARK Vil: AN ADVANCED DEVELOPMENT IN
GOLOR SPECIAL EFFECTS GENERATORS g
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Shure's remarkable new SM50 omnidirectional dynamic
microphone is SELF-WINDSCREENED! It is strikingly im-
mune to wind noises and explosive breath sounds—making
it ideal as a dependable “workhorse” microphone for remote
interviews, news, sports pick-ups and a variety of field and
studio applications. The five-element built-in windscreen
makes it virtually pop-proof in close talking situations. And
unlike other “built-in” windscreens, this one is “unitized”
and self-contained with no bits or pieces to re-assemble
after cleaning. In fact, you can actually rinse dirt, saliva,
lipstick and other screen-clogging foreign matter out of
the windscreen assembly under running water as often as
needed—or replace the “unitized” assembly if necessary
in a matter of seconds.

this
microphone
needs no
external

windscreen

Additionally, the SM50 is the cleanest sounding profes-
sional microphone at anywhere near its price class. It de-
livers highly intelligible, natural and pleasing speech and
vocal music that is especially full-bodied and rich in the
critical mid-range.

It is extremely rugged and will require little or no down time
as the years go by. Too, when comparing it to other mod-
erately priced omnidirectionals, it is lighter in weight,
supremely well-balanced for “handability,” has a detach-
able cable, and a rubber mounted cartridge for minimizing
handling noises. The SM50 is worthy of your most serious
consideration.

For additional information, write directly to Mr. Robert Carr,
Manager of Professional Products Division, Shure Brothers,
Inc., 222 Hartrey Avenue, Evanston, illinois.

BT S VIS0

OMNIDIRECTIONAL DYNAMIC MICROPHONE

SHURE PROFESSIONAL MICROPHONES...FOR BETTER AUDIO

MODEL SM56 MODEL SM33 MODEL SM76 MODEL SM50
CARDIOID UNIDIRECTIONAL %4’ OMIDIRECTIONAL 'OMNIDIRECTIONAL
DYNAMIC RIBBON DYNAMIC DYNAMIC

Self-windscreened
and pop-free for news,
sports, remotes, and
interviews. Also ideal
for many studio and
control room applica-
tions. Comfortably
balanced for hand or
stand use. Natural
response.

Ideal for interviews
and audience partici-
pation, yet unusually
smooth wide range
response (40-20 KC)
for critical music re-
production. Instantly
detachabte from
stand. Steel case with
Cannon connector.

Warm, smooth sound

for studio, control
room, and scoring

stage. Super-cardioid

’ directional pattern.
l I Compact, yet rugged.

Extremely versatile in
studio, contro! room,
and remote use. Also
widely acclaimed for
rhythm recording.
Bright, clean sound.
Exceptionally uniform
cardioid pattern gives
optimum control of
environment.
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Harvey Radio Co. stocks the complete line of Melcor

Not so hot.

professional solid-state audio amplifying equipment.

O

O000aQo

a

SPECIFICATIONS

(basic amplifier)
Sensitivity: 70 mv to produce rated output

Power output: Continuous sine wave,+ 47 dbm
(50 watts). Music power rating 75 watts

Signal input impedance: 60K ohms
Load impedance: 8 ohms

Damping factor: Greater than 20:1 from 50 cps to
15 Ke.

Frequency response: = 0.5 db, 20 cps to 60 Kc.
Power bandwidth: 20 cps to 15 Kc.

Total harmonic distortion: Less than 1.0% 20 cps
to 15 Kc at 50 watts.

Noise, unweighted: 75 db below rated output

Power requirements: 117 VAC, 50/60 cps, 100
watts for 50 watt sine wave output. Line switch for
105-117V or 117-130V.

Temperature range: 0 to 65° C.

Weight: 26 Ibs.

Dimensions: 3'/2" high x 19" wide x 13'/2” deep.
Mounting: Standard 19" relay rack

Controls: Gain; power ON-OFF; Line voltage, Hi-
Low

Price: $243.00

Until recently, heat-producing tube
equipment was something the professional
studio had to live with. There was no choice.

Then the transistor. Cool operation,
but not quite as reliable as the tube in terms
of stability and performance. Initially.

Now, the Melcor AB-47 solid-state 50
watt monitor amplifier for professional
studio use. Realizing the full potential of
the transistor and unmatched in perform-
ance and stability. A very cool amplifier. So
cool, in fact, you can stack AB-47's in a rack
without spacer panels.

The all-silicon transistors of the AB-
47 are completely protected by a unique
dissipation limiting circuit. In the event of a
short, this circuit is activated immediately.
At the same time, an overload indicator on
the panel glows. Turn the amplifier off for
20 seconds. Turn it back on. Operation is
fully restored. Changing a tube was never
that easy.

In terms of performance, the AB-47
is one of the finest monitor amplifiers avail-
able. Tube or transistor. The specifications
on the left will tell you that right away.

It's a hot one.

Harvey Radio Co., Inc.

r— ————/—/————""

i Cool it.

If the heat’s on in your studio,
| we’'ll send the Melcor AB-47 to you for
| a 15-day trial period. No cost or obliga-

tion. You can play it cool. Send coupon
I to: Harvey Radio Co., Inc., 60 Cross-
| ways Park West, Woodbury, L.I., N.Y.

I
I
I
I
I
I
| 11797. |
I
I
I
I
|
|

Name
[

I Company

I Address

City. State Zip
| g

e e e . — — — s —
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Polaroid®

e o s g 5T

P EET S & e

Your photo can be out
before the fire is out.

How? Frame it in a snap-together 3%, x 4 plastic frame or
With a Polaroid slide that’s ready to show about 4 min- standard 35mm mount.

utes after you snap the picture. And you're ready to show it on any 35mm or lantern
It’s made with Polaroid Land Projection Film Type 46-L. slide projector.
Click the shutter, pull the tab and waittwo minutes for Rear-screen or direct in-system projection, you'll get a
continuous tone subjects such as news pictures or wire bright, sharp, grain-free picture.
service photos. (Wait only 15 seconds for-line copy subjects At about 143 the price of conventional lantern slides.
—charts, graphs, etc.—with film Type 146-L.) Get 'em while they're hot.
There. You have a fully developed transparency. ¢

Now dip it into a quick-drying hardening solution. POLAROID TRANSPARENCY FILM )




~EASY TO REACH? .
OF COURSE!

SCA SOLID STATE RECEIVER

Dayton Electronic Products Company - 117 E. Helena St. - Dayton, Ohio 45404 - 513/461-4951
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FINDING AN
AM FREQUENCY

The first step in starting a radio
station is finding an operating fre-
quency. Ordinarily a consulting en-
gineer is retained for this purpose,
but this procedure is not always nec-
essary. If the methods described in
this article are followed, it may be
possible for a chief engineer or po-
tential owner to discover an avail-
able frequency in or near a desired
community. In large cities the task
becomes more difficult, and in met-
ropolitan centers extremely so. If an
apparently available frequency is
discovered, it is customary to have a
consultant review the computations
for possible error.

Recent examples of owner-found
frequencies are WCGO, Chicago
Heights, Illinois; WKKD, Aurora,
Ilinois; WIXN, Dixon, Illinois; and
KGRB, West Covina, California (a

| 4

by Robert A. Jones, Midwestern Regional

Editor—New AM Frequencies are still being

a search.

suburb of Los Angeles). It is the in-
tention of this article to show how a
consultant makes a frequency search
and to present some ideas on how
the reader can do it himself.

Of primary importance is a thor-
ough knowledge of current FCC
Rules (Volumes I and I1I) and their
interpretations. This will develop
familiarity with the classes of chan-
nels and their effect, minimum and
maximum powers permitted, protec-
tion to existing stations required,
and minimum signal strength re-
quired to service a community.

Reference Lists

Several items are useful in making
a frequency search. First is a com-
plete list of existing AM radio sta-
tions. Broadcasting Y earbook is one
source. While this is a very complete

=o' W

Fig. 1. Portion of a page for 1050 kHz from AM Frequency Allocation Mapbook.

12

found. Here are the rules for conducting

list, it does not give information on
changes, applications, or grants be-
tween publishing dates. A satisfac-
tory reference for current change
information is the NARBA Official
Notification List. This list is printed
semi-annually, and a service pro-
vides frequent additions and correc-
tions. It can be obtained for a
nominal fee from Cooper-Trent,
Inc., Washington, D.C. With com-
plete and current lists it is easy to
determine the distance to the near-
est station on any given frequency.
The NARBA list is also useful be-
cause, for each station, it shows
geographical coordinates, radiation
efficiency for one kilowatt, class of
station, power, hours of operation,
the height of each tower, and ground-
system dimensions.

Another required list is one show-
ing pending applications. If there is
a choice of frequencies between one
having a pending application in a
nearby city and one unapplied for,
assuming that other factors are
equal, it is usually best to choose the
“clean” frequency. In or near metro-
politan areas, however, it is unusual
to find even one channel, and it is
well to be advised of any pending
conflict over frequencies.

A third reference source is the
AM Frequency Allocations Map
Book. The most recent publication
is several years old. This book, with
supplements, was published by the
Cleveland Institute of Electronics.
This book contains one page for
each standard broadcast frequency
(Fig. 1). On each page the loca-
tion (and call letters) of each
station operating on that fre-

BROADCAST ENGINEERING



quency is plotted, and the relative
sizes of day and night patterns are
indicated. Nondirectional stations
have patterns shown as circles of
the appropriate size. This book is
seldom maintained up-to-date by
owners and consequently is not as
current or complete as the NARBA
List. The advantage of this reference
is that geographical relationships are
more easily ascertained.

Other reference material that
would be helpful includes the
NARBA Treaty and the U.S.-Mex-
ico and U.S.-Canada Agreements.!
These are necessary for the evalua-
tion of certain clear channels and
for operations adjacent to the U.S.
border.

Work Sheet

A system used by many consul-
tants consists of a work sheet listing
each AM frequency (540 to 1600
kHz). Fig. 2 shows a portion of a
typical work sheet with data from
a recent frequency search. Columns
list each frequency, its class of chan-
nel, and comments. Since different
Rules apply to each class of service,
time can be saved by noting this fact
on the work sheet. A complete list
of frequency classifications assign-
ments is shown in Table 1. The
“comments” column in Fig. 2 is
for noting facts concerning specif-
ic allocations for each frequency,

! The 11.S. Mexico Agreement was published
in the July 1966 issue of Broapcast ENGINEER-
ING. The U.S.-Canada Agreement will appear
in a future issue,

and indicates reasons why the fre-
quency cannot be used at a desired
location. Usually nearby stations are
indicated and their proximity to the
desired location is noted. Class I-A
channels are shown as “not avail-
able,” since new applications on
these frequencies are not being ac-
cepted by the FCC (except for a
few Class II-A allocations in cer-
tain western states).

Normally, if a reason has been
found that eliminates a given chan-
nel in the desired community, further
study of that frequency is stopped,
since the FCC’s “go no go” Rules
make it extremely difficult to squeeze
in new stations.

When the entire AM broadcast
spectrum has been evaluated, a re-
view of the work sheet is made to
determine which channels appear to
be available. Assuming that one or
more available frequencies have been
found, the next step is to determine
which is the most desirable. First,
however, it is necessary to assure
that cach frequency will work.

How to Check a Channel

In the study of the availability of
any given frequency, it is essential
to evaluate both cochannel stations
and adjacent-channe! stations. For
cochannel stations, daytime protec-
tion extends to the 0.5-mv/m con-
tour, except for Class I stations for
which it extends to the 0.1-mv/m

WORK SHEET FOR WAUPUN, WIS.

_FTequency " Class of Channel

540 Canadian Clear
550 Regional
560 Regional
570 Regional
580 Regional
590 Regional
600 Regional
610 Regional
620 Regional
630 Regional
640 U.S. Clear 1-A
650 U.S. Clear 1-A
660 U.S. Clear 1-A
670 U.S. Clear 1-A
680 U.S. Clear 1-B
690 Canadian Clear
700 U.S. Clear 1-A

WYLO too close
WYLO 0.5 mv/m prohibited overlap
WIND 0.05 mv/m overlap

WMAM 0.05 mv/m overlap

WILL 0.05 mv/m overlap

WKZO 0.05 mv/m overlap

2 and 25 mv/m overlap from WTMI

same as 600 kHz

WTMIJ too close

same as 600 kHz

not available

not available

not available

not available

0.5 mv/m overlap from WMAQ on 670 kc
2 and 25 mv/m overlap from WMAQ

not available

V éomm;lts

Fié.- 2.7A fypic_al AM Afreq;engrsearch -:vorkish;:f accounts ft;r all -frequencies.
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Table 1. North-American
Broadcast Frequencies

Channel Use Channel Use
50 —-M&C 1080 — 1 &1
550 — 1IN 1090 — 1 &1l
560 — N 1100 — 1 & 1IA
570 — HI 1110 —1&11
580 — I 1120 — 1 & 1A
590 — Nl 1130 —1& 11
600 — 111 1140 — 1 & 1l
610 — NI 1150 — I

620 — NI 1160 — | — clear
630 — Nl 1170 — 1 & 1l
640 — | — clear 1180 — 1 & 11A
650 — I — clear 1190 —1& 1
660 — | — clear 1200 — | — clear
670 — 1 & 1A 1210 — 1 & TIA
680 — 1 & Il 1220 — M

690 —1 —C 1230 — IV

700 — | — clear 1240 — IV

710 — 1 & 11 1250 — 1l
720 — 1 & 1IA 1260 — 11l
730 — M 1270 — 1l
740 — C 1280 — HI
750 — 1 — clear 1290 — Ml

760 — | — clear 1300 — 111

770 — 1 x 2 1310 — 11
780 — 1 & 1A 1320 — 1
790 — Wi 1330 — 1l
800 — M 1340 — IV

810 —1&1l 1350 — I

820 — | — clear 1360 — 11

830 — | — clear 1370 — 1l

840 — | — clear 1380 — 1l

850 — 1 &Il 1390 — 1
860 — C 1400 — IV

870 — | — clear 1410 — I
880 — | & IIA 1420 — 1
890 — [ & IIA 1430 — I
900 — M 1440 — 1N
910 — Il 1450 — IV
920 — 1l 1460 — I
930 — 1Nl 1470 — NI
90 —1&11 1480 — IlI
950 — Nl 1490 — IV

960 — 11l 1500 — 1 & H1
970 — 1t 1510 — 1 &I
980 — I 1520 — 1 & 11
990 —C 1530 — 1 & 11
1000 — 1 & 11 1540 — 1 & 1
1010 — C 1550 — 1 & It
1020 — 1 & 1A 1560 — 1 & 11
1030 — I & 1A 1570 — M
1040 — | — clear 1580 — C

1050 — M 1590 — I
1060 — 1 & I 1600 — Ml
1070 — L & I

| — Class-| stations may be assigned to channel.

IIA — One unlimited-time Class-1l station may be
assigned (see Rules).

It — Class-ll stations may be assigned. (outside
the 48 adjacent states, Class-1I stations may
be assigned to the clear channels not indi-
cated in this table. See FCC Rules for
details.)

Il — Class-111 stations may be assigned.
IV — Class-IV stations may be assigned.

C — Canadian clear channel; Class-Il stations
may be assigned under specified conditions.

M — Mexican clear channel; Class-1l stations may
be assigned under specified conditions.

13



contour.* The ratio of desired to
undesired signal at the protected
contour must be at least 20:1.
Therefore, the 0.025 mv/m (com-
monly referred to as the 25-uv/m)
contour, of a new station cannot
overlap the 0.5 mv/m contour of an
existing or proposed cochannel sta-
tion. (On Class I channels the 50-
wv/m and .1 mv/m contours apply).
In the case of Canadian and Mex-
ican clear channels, and other Treaty
frequencies, the entire U.S. border
must be protected, even though
foreign stations do not actually have
service along the entire border.
With adjacent-channel stations,
protection required depends upon
the frequency separation. With first-
channel adjacency (*=10kHz) 2 new
station’s 0.5 mv/m contour cannot
overlap the 0.5 mv/m contour of
any existing station. This same rule

* During the “critical” hours after sun-
rise and before sunset. the radiation
from a new Class-I1 station toward an
existing Class-1 cochannel station is
restricted to prevent skywave interfer-
ence. See section 73.187 of the FCC
rules and regulations.

applies to Class I stations. For sec-
ond-channel adjacency (*=20 kHz)
the protection extends to the 2.0-
and 25-mv/m contours. This ap-
pears to be a double standard, but
the FCC Rule clearly states that a
new station’s 2.0-mv/m contour
may not overlap an existing station’s
25-mv/m contour, and conversely.
In effect, this means that if the pow-
er of a proposed station is higher
than that of an existing station, the
2-mv/m contour of the proposed
station would reach the 25-mv/m of
the existing station before that sta-
tion’s 2-mv,/m contour reached the
25-mv/m contour of the proposed
station. If, however, the power of
the proposed station is less than that
of the cxisting station, the opposite
would be true.

In determining the availability of
a channel, it is customary to com-
pute the 25-uv/m signal from the
closest cochannel station first. If this
contour does not overlap the desired
community, than the signal from the
next closest station is computed, ctc.

&)
55

ot
'}
S

e
A

—
—
o

20°

—

30°

—

140

Fig. 3. Calculations show maximum possible radiation in protected directions.
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Assuming that no cochannel prob-
lems exist, the adjacent channels are
then evaluated. As noted, ascertain
the proximity of the 0.5mv/m,
2-mv/m, and 25-mv/m contours of
adjacent-channel stations.

Protection Graph

The “protection graph,” or “max-
imum-allowable” graph, is a useful
tool. It is used when it appears that
a channel has possibilities (i.e., it
has no prohibited overlaps). Fig. 3
shows a typical use of this graph. It
is developed by calculating the pro-
tected contours of all existing sta-
tions. From an assumed transmitter
site, the distance and bearing to all
pertinent points along the protection
contours are calculated next. If the
path from the assumed site to any of
the protected points crosses more
than one soil conductivity factor, al-
lowance must be made for this fact.

In Fig. 3, it can be seen that the
smallest allowable radiation is about
100 mv/m (at approximately 300
azimuth). Therefore, a 250-watt non-
directional station is possible. If,
however, more power is desired, a
directional pattern would have to be
used. For this purpose, the dashed
line indicates a typical two-tower,
one-kw design; and the solid line
represents a possible four-tower, 5-
kw design. By making intelligent
guesses, the probable antcnna re-
quirements for several lcvels of
authorized power can be estimated.
It is not always easy to guess the
number of towers required for a
given power, since factors such as
major-lobe direction, transmitter-
sitc availability, nearby cities to be
served, etc., affect this decision.

Use of Field Measurements

Field-intensity measurements are
also helpful in the search for a new
AM frequency. With current FCC
policies, they are necessary in most
applications. Previously, if calcula-
tions revealed a one- or two-mile
overlap to the pattern of an existing
station, it was a common practice to
ignore it and file anyway, because
the resulting interference was neg-
ligible. This concept is not looked
upon with favor by the FCC today.
In cases of doubt, field-intensity
measurements may be necessary to
predict whether prohibited overlap
would or would not result from an
assignment. In this study it is help-
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ful to examine previous measure-
ments on existing stations with
which overlaps might exist. This in-
formation can usually be obtained
at the offices of the FCC in Wash-
ington, D. C. For existing nondirec-
tional stations, however, the infor-
mation may not be on file.

Occasionally a “site test” can be
made to predict accurately the cov-
erage of a new station. These tests
and other ficld-intensity measure-
ments can be used to simplify the
design of a directional antenna or to
reduce the number of required tow-
ers. In the example in Fig. 3, field-
intensity measurements from the
proposed site might indicate that the
radiation limit could be raised
enough to allow for a 500-watt non-
directional allocation. Alternately, it
might be possible to raise the limits
enough to simplify directional an-
tenna design. In some cases, one or
two towers might be eliminated from
the design. If so, the saving in addi-
tional tower cost would more than
offset measurement expenses.

While discussing the use of field-
intensity measurements, it is appro-
priate to mention a special technique
used by one consultant. It is crude,
but has worked on more than one
occasion. In the city where a fre-
quency is desired, a good automo-
bile receiver is tuned across the
broadcast band at full volume, and
quict spots are observed, Then, read-
ings are made with a field-intensity
meter on the quiet channels and the
channels adjacent to them. More
than one test location must be used,
because any given location may yield
low readings on a specific frequen-
cy. The average signal strength of
several locations should verify the
frequency.

How to Select the Best Frequency

Three general rules govern the
selection of a frequency if a scarch
reveals the availability of more than
one at a specific location. These are:
(1) all other things being equal,
choose the lowest possible frequen-
cy, because greater coverage per
radiated watt can be achicved at
successively lower frequencies: (2)
regardless of frequency, use a non-
directional pattern in preference to
a directional system because of the
cost factor; and (3) other factors
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being equal, sclect the frequency
which permits the highest power.

The cost of building the station
must always be given consideration.
This involves the purchase or lease
of ground for the antenna site. An
elaborate directional system can re-
quire an extensive site. Also there is
the cost of erecting and maintaining
the towers, grounds, and phasors.
Operating costs for a station using a
directional antenna are greater be-
cause of the requirement for First
Class operators. Other factors in-
clude predicted population coverage
(which is a positive requircment of
the Rules).

The Application Exhibit

Many readers are familiar with
FCC Form 301. This form is used
by applicants seeking new facilities
or modification to existing facilities.
Section V of the form is the engi-
neering portion and, in addition to
the frequency of application, re-
quires that the coverage and inter-
ference studies used in the frequency
scarch be submitted. There are pre-
scribed contours and forms for these
maps, but they are beyond the scope
of this article. The point is that the
information and maps used in the
frequency search can also be used in

the final application. Because of this,
the names and sources of suitable
maps are included here. These are
the maps used to show the contours
of existing and proposed stations
and to compute maximum possible
radiations.

The most frequently used map is
the FCC Figure M-3. A portion of a
simplified version of this map, Figure
R-3, is shown as Fig. 4. This chart
shows ground conductivity factors
in the United States. An M-3 inter-
ference study is one of the exhibits
required in the application. This
map can be obtained from the Su-
perintendent of Documents, Wash-
ington, D.C. Another map source is
the United States Coast and Geo-
detic Survey, also in Washington.
In addition to navigational charts,
this office issues two base maps es-
pecially suited for the frequency
search and application exhibit. One
is the World Airways Chart (WAC)
and the other is called the Sectional
Chart. The difference between these
charts is in the scale and total area
covered. The WAC map has a scale
of approximately 16 miles per inch.
This is about double that of the Sec-
tionals, which are used by pilots.
When ordering them be certain to

s Please turn to page 39

Fig. 4. FCC’s Figure M-3 is simplified form of Figure R-3 for soil conductivity.

15



SIGNAL VARIATIONS
OVER A

by Len Spencer, BE Consulting Author,

and Chief Engineer, CKAC,

Montreal, Quebec.—Daily recording of signal strength for
five years has revealed large variations, apparently due

to temperature changes.

FIVE-YEAR PERIOD

In March, 1958, operation of
CKAC's 730-kHz, 50-kw direction-
al installation began. In keeping
with approved practice, we took
daily field-strength readings and re-
corded them, along with the tem-
perature, at our downtown Montreal
studio. This studio is within the 50
mv ‘'m contour and is 18.5 miles
from the antenna site. The purpose
of the readings was, of course, to de-
tect pattern shift. For the rcadings
we used an RCA WX-2¢ field-
strength mcter permanently mounted
inside the building.

As the first winter approached, a
significant increase in ficld strength
occurred until, on a day of bitter
coldness ( —14°F), the reading was
38 mv/m, compared to our proof
reading of 24 mv,/m.

By this time we were alarmed.
Both transmitter and receiving-point
meters were checked and found rea-
sonably accurate. A trial proof was
run, and all check points were found
to be high in the same ratio as the
daily check point at the studio. A
thorough search of engineering texts,
handbooks, and journals revealed no
specific answer to our frustrating
problem.

With the return of spring and
higher temperatures, our readings
returned to normal. By the third
year of operation, a clear pattern of
annual variation was evident; in
winter our field strength in mv/m
was more than half again that of
summer. Effective propagation was
clearly a matter of temperature.

In order to establish that temp-
erature alone was the governing
factor, we researched weather rec-
ords and found no correlation of
recorded field strength with such
factors as rain, snow, sleet, cloudi-

16

ness, or freedom from ambient
moisture. Other variables given con-
sideration were antenna common-
point currents, leg currents, and
phasing. The only variations found
were directly related to line-voltage
fluctuations. The maximum com-
mon-point current was 15.1 amps
and the lowest, 14.8 amps. Temp-
erature alone, therefore, appeared to
be the controlling factor in our field-
strength variation.

Our record keeping continued
over a five-year period. Graphic rep-
resentation of ficld strength vs time
of year is shown in Fig. 1. Average
extremes in field strength are shown
for each month during the five year
period, and the curve shows the
mean average of monthly variations.

It can be scen from Fig. 1 that
CKAC’s effective radiated power
was much higher in January than in
June. Assuming that the June mini-
mum of 21 mv /m represents nomi-
nal radiation of 50 kw, effective
radiation of 164 kw in January can
be developed in this manner:

Since field strength is proportional
to the square root of the power?,

Fav P (eq 1)
Therefore,
P « F* (eq2)
where F — Field-strength in mv/m
P — Power in kw

Our next step is to establish a
ratio between the maximum winter
reading and the minimum summer
reading; therefore,

Pw sz
—_ = —— (eq 3)
P. F.?
where P, — winter power in kw
"Terman, F. E.. Radio Engineering

(McGraw-Hill Book Company. Inc. New
York 3rd ed. 1947), p. 611.

P. = summer power in kw

F. — field strength in sum-
mer

F. = field strength in win-
ter

Developing for effective winter
power, we arrive at the formula
F\\ :
AL ( F ) (eq. 4)
Substituting known values from
Fig. 1.:

38 \ ?
P. — 50 (—2—1')

= 164 kw

The effects of temperature upon
field strength can be seen in Fig. 2.
Fig 3 is the result of 1,325 readings
at the studio and over 32,000 at the
transmitter. From it one can easily
observe a definite cyclic pattern in
field strength. During the investiga-
tion, required readings were taken
at specified points on designated
radials; in addition, rcadings were
also taken at the null point at three-
month intervals. These readings sub-
stantiated our studio monitor find-
ings, but the variations were not so
pronounced.

It is our intention to continue this
investigation by taking measure-
ments on at least two radials during
the winter and summer months.
These will be made at distances
much closer to the antenna in order
to determine whether the cffect is as
great at shorter distances.

During the period of this investi-
gation, parallel discoveries were
made by Mr. Donald W. Howe, Jr.,
at WORC:* and by Mr. Robert A.
Jones at WIMS and WFRL®. From
the data supplied by Mr. Howe, the
curves in Fig. 4 have been developed
for this article. Again the tempera-
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ture/seasonal variation in field
strength is evident. Observations of
signal variation were published as
early as 1949 by F. R. Gracely.* In
cach instance the temperature/sea-
sonal variation in field strength is
evident.

Fig. 5 is a comparative evaluation
of each recorded report of seasonal
variations. The phenomenon is con-
sistent over a number of years, but
variations in the degree of the effect
would indicate that geographical lo-
cation may be significant in assign-
ing the cause.

From the data on CKAC, WFRL,
WIMS, WORC, and Gracely, Table
1 has been prepared to show the
variations in effective radiated power
experienced at different locations
over a period of time. Effective
power has been computed from ap-
propriate field-strength readings and
the formula of Equation 4. Since in-
formation with respect to recorded
temperatures was not available, a
direct correlation between tempera-
ture and field strength could not be
established.

Assigning the specific cause of
this apparent phenomenon is diffi-

*Howe, Donald W. Jr. “Letters to the
Editor” Broadcast Engineering, Sept 1964,
p. 6.
*Jones. Robert A. “Winter-to-Summer
Conductivity Effects.,” Broadcast Engi-
ing, Sept 1964, p. 12.

*Gracely, F. R., “Temperature Varia-
tions of Ground-Wave Signal Intensity at
Standard Broadcast Frequency.” Proc
IRE, April 1949, Vol. 37, No. 4, p. 360.
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cult because very little research has
been made, or at least, is available.
Among serious hypotheses are temp-
erature-coefficient factors in ground
and air conductivity, and radio-
wave absorption by heavy runs of
trce sap in heavily forested areas.

One study of this apparent phe-
nomenon was undertaken by Fred-
erick R. Gracely. In his summary he
notes that variations of ground-wave
signal intensity at standard-broad-
cast frequencies appear to be more
closely related to changes in temp-
erature than to any other single com-
monly observed meteorological
measurement. Mr. Gracely’s con-
clusions were based on an analysis
of signal intensties and weather con-
ditions over six paths between 30°
and 45° north latitude, and at dis-
tances from 76 to 558 miles from
respective radiation centers.

The distances involved in this
study tend to indicate that iono-
spheric transmission is involved, but
the CKAC observations were made
at 18.5 miles and consistently be-
tween 9 and 10 a.m. These facts and
the similarity of observations would
seem to indicate that the ground
wave is the more influential in pro-
ducing the variations in signal
strength.

At CKAC the question of the ef-
fect of changes in the character of
vegetation was raised, because the
difference of absorption or attenua-
tion by tree foliage is quite marked
in the 30 to 300 mHz range. It was

suggested that low signal strength
during the summer months could be
attributed to this effect. This sug-
gestion was discarded with the dis-
covery that during January and
February thaws and causal high
temperatures, signal strength de-
creased to values obtained in early
fall and spring.

This effect was also noted by
Gracely, “. . . when an attempt was
made to obtain correlations season-
ally with vegetations, signal inten-
sities at the same or similar tem-
perature in various seasons were
compared, but no appreciable trend
or tendency toward grouping was ap-
parent. Furthermore, there were
short periods of high atmospheric
temperature on a few winter days
when signal intensities correspond-
ing to the same temperatures in
summer were closely duplicated, al-
though presumably the vegetation
would have been in a condition
much different from that of summer.
Two points should be further em-
phasized in this connection: The
survey reported below consists of a
large number of observations dis-
tributed over a range of frequencies,
path locations, and path lengths; and
the main bodies of the data in the
two reports were in substantial
agreement concerning the intensity
versus temperature relationship.”

“Probably the most promising
data, next to temperatures, are those
on precipitation,” Gracely contin-
ues. “On most of the paths there
were frequent instances of marked
increases in signal intensity during,
and for a few days following, peri-
ods, some of them with equally heavy
rainfall, when no such increase oc-
curred.”

This was also observed at CKAC,
but in nearly all of the observations
the rainfall was also accompanied by
a drop in temperature. This tends to
support the first hypothesis, that
temperature alone is the predomi-
nant factor in signal variations. No
apparent correlation with barometric
pressure appears in either study.

The 1949 paper corroborates the
temperature theory: “Comparisons
of intensities with atmospheric pres-
sure, dew point, and vapor pressure
were, in general, inconclusive. A
few highly localized coincidences
with humidity were observed: but
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not enough to form a basis for gen-
eralized results.”

It is assumed that ground con-
ductivity and inductivity play a sig-
nificant part in seasonal field-
strength variations. Both are related
to the material involved. Conductiv-
ity can vary considerably; sea water
has conductivity of 4.64 X 10"
emu, and a typical Pennsylvania
countryside has conductivity of 6 X
10-** emu, according to available
tables. Translating this to terms of
resistivity, we apply the formula

R = _l.
G (eq5)

where R — resistivity in ohms/cm?®
and G = conductivity in mhos/cm?
But first emu must be converted to
mhos/cm?. This is accomplished by
multiplying by the factor 10°.

G = (emu) 10
Therefore

(Eq 6)

1
(emu)10°
For sea water

Table 1
Field Maximum
Licensed Strength Effective
Station Frequency Power Season in mv/m Power
CKAC 730 kHz 50 kw Winter 38.0 164.0 kw
Summer 21.0
WFRL 1570 kHz 5 kw Winter 8.8 14.9 kw
Summer 5.1
WIMS 1420 kHz 5 kw Winter 12.5 16.0 kw
Summer 7.0
WORC 1310 kHz 5 kw Winter 130.0 10.0 kw
Summer 92.0
Gracely —_ 50 kw Winter 47.0 364.5 kw
Summer 17.5
1 The preceding can also be applied

(4.64 X 101)10°

— 22 ohms/cm3, approximately

For the ground of Pennsylvania, the
answer is approximately 17,000
ohms/cm®, The resistivity of pure
water would be approximately one-
seventh that of the earth. It can be
seen that the introduction of mois-
ture into the ground can affect its
resistivity considerably.

to inductivity, which is measured in
terms of dielectric. The dielectric
values of sea water, fresh water, and
the described countryside are: 81,
80, and 13, respectively, in esu
units. The entrance of moisture in
excess of normal can also affect the
dielectric of the ground through
which a signal must pass. The effect
which conductivity and resistivity
have on signal strength can be ana-

® Please turn to page 38

SIGNAL VARIATIONS RESEARCH PROJECT

During the past few years a num-
ber of observations have been made
at broadcast stations throughout the
country which corroborate the ex-
perience of CKAC, Montreal, Que-
bec, presented in this issue of
BROADCAST ENGINEERING. Other
items and articles of the same nature
have appeared in previous issues.

In substance, it appears that there
are seasonal variations in radiated
signal strength which may or may
not be the result of long-range, sea-
sonal, temperature variations. In
some cases the variations have re-
sulted in extremes of radiation in
excess of three times the licensed
strength (in the case of CKAC, from
50 kw to 164 kw, effective). The
consequences of these variations
could theoretically result in any one
of the following violations of engi-
neering requirements: interference,
pattern distortion (depending on how
extensive the proof-of performance
has been), failure to meet minimum
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contour strength, and retrogressive
signal strength in normally fringe
service areas.

In order to provide science with
sufficient data to fully explore and
act upon the problem, BROADCAST
ENGINEERING is prepared to serve
as the control agent in a major
world-wide research project.

This will require the cooperation
of a large number of our subscribers
over a reasonably long period of
time. As envisioned, the project
should encompass all of the com-
munications spectrum from the low
to super-high frequencies, and at
various points within each of the
bands. Consideration should also be
given to geographic distribution, nor-
mal weather patterns, radiated pow-
er, and the natural conductivity of
soils at different radials in each pat-
tern radiated.

At the conclusion of the project
(which should take at least two
years in order to establish cyclic pat-

terns) BROADCAST ENGINEERING will
accumulate, assess, and report at
length upon the findings obtained
from the project.

If your or your station is inter-
ested in becoming a part of this
project, please write to

The Editor

BROADCAST ENGINEERING
4300 West 62nd Street
Indianapolis, Indiana 46206

In your correspondence, please
include the call letters of the station
participating, day and night power,
exact geographic coordinates of the
antenna site, appropriate contours
(for AM stations 25, 5, and 1
mv,/m), and if appropriate, for both
day and night patterns; for FM and
TV, city grade, and A and B; for
microwave, normal receiving-point
strength and degree of directivity,
and an indication of whether ap-
propriate instruments for reading
field strentgh are available.
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VERTICAL INTERVAL
TEST SIGNALS

Vertical interval test signals
(VITS) provide a method of dy-
namic evaluation of television sys-
tems during regular programming.
The method evolved from the re-
commendations made by a commit-
tee composed of network, local tele-
phone company, AT&T, and inde-
pendent station engineers a few
years ago. The system described
here has not been adopted universal-
ly by either the networks or inde-
pendent stations, but is in use in
several places. In lieu of a universal
system, a variety of test signals is
now being tranmitted, but it is pos-
sible that a standardized VITS will
be adopted by the FCC this year,
and it is likely that this system will
be employed.

The necessity for VITS is the
consequence of several factors.
Among these are: systems reliability
itself, reduced shut-down caused by
increased programming (normal test-
ing being performed during shut-
down), and increased use of color
(which demands stricter system tol-
erances). The object of the method
presented is to provide a continuous
and simultaneous check of the en-
tire system at one time. Its weak-
ness lies in the ability of individual
oscilloscopes to present a well de-
fined display.

Many test generators provide all
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by Patrick S. Finnegan, BE Consulting

Author, Chief Engineer WLBC AM-FM,

WMUN FM, Muncie, Iniana—A description

the signals used in the VITS, but
on a continuous, individual basis.
These generators cannot be used
for VITS unless they are modified
or redesigned with a VITS capabil-
ity. A generator used for VITS
must supply the individual test sig-
nals in proper sequence and at the
proper place in vertical blanking,
be locked to program sync, provide
either internal or external unblank-
ing of the correct position, and key
in the correct signals in vertical
blanking.

All of the networks transmit
some form of VITS during normal
programming. Those stations not
network interconnected, or wishing
to use VITS for local systems when
network programs are not being
carried, can modify test generators
to VITS capability along with stand-
ard test signals.

FCC Rules and Regulations per-
mit test signals to be transmitted on
lines 17 through 20 in each field
(during the vertical blanking inter-
val). (See Fig. 1.) For this VITS
system, lines 18 and 19 in each
field have been selected, leaving
other space for signals to be devel-
oped in the future.

Standardized VITS

It is expected that a standard
signal will be composed of signals

vITS

VERTICAL BLANKING INTERVAL OF COMPOS ITE VIDEO SIGNAL

Fig. 1.

20

LINE 18
LINE 19

Vertical blanking interval shows position of VITS on lines 18 and 19.

of these signals and the purposes for
which they are used.

(shown in Fig. 2) in this sequence
and positions: line 18, field 1,
multiburst; line 19, field 1, sin?
bar; line 18, field 2, some type of
color test signal (undetermined to
date — temporarily a multiburst);
line 19, field 2, stairstep with 3.58-
mHz color subcarrier on each step.

Each of the four lines will con-
tain a program reference white pulse
and a program reference black
pulse, and a 3.58-mHz color sync
burst will be in its normal back-
porch position during color pro-
gram broadcasts.

Monitoring

Displaying VITS requires a wave-
form monitor with good stability, a
bright trace, and selection of fields.
Most of the older waveform moni-
tors and oscilloscopes are not VITS
capable in one or more of these re-
quirements. Newer waveforin moni-
tors are designed to handle VITS as
well as normal program informa-
tion. The monitors include the re-
quired stability, brightness of trace,
and field selection; and they have
preset selector positions, built-in
filters, calibrated expanders, and
calibrated graticules.

Test Signals

Most engineers are familiar with
the individual test signals, but a
brief review may prove helpful to
those who are not.

Multiburst

This test signal consists of two
elements: a square-wave pulse and
6 bursts of sine waves at different
frequencies. The square-wave pulse
is referred to as the “white flag,” and
its purpose is to establish white level
against which the frequency bursts
are measured. Some early genera-
tors do not provide this pulse. The
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bursts consist of a few cycles each
at 0.5, 1.5, 2.0, 3.0, 3.6, and 4.2
mHz at all times.

Sin? Bar

This signal is composed of two
individual test signals. The sin? pulse
is actually one cycle of sine wave,
displaced in time and axis so that
negative peaks rest on the axis. The
pulse width is measured in usec. at
the 50% (half amplitude, abbrevi-
ated HA) point. Between points
where the waveform is tangent to
the base line, the width is twice
that of the HA point and, in usec.,
is a measurement of one full period
corresponding to the basic fre-
quency of the signal.

The sin? bar is developed in this
way: Consider the normal display
of a single cycle of sine-wave volt-
age (Fig. 3A). The cycle starts
from the zero-voltage axis, decreases
from that point until it reaches the
zero axis, changes polarity and in-
creases in negative voltage until it
reaches the negative peak, and de-
creases in voltage until it returns to
the zero axis. The time elapsed be-
tween the starting point and the
finish point on the zero axis deter-
mines the repetition frequency. In
this example @ 4-mHz sine wave is
employed, so the time from start
to finish is 0.25 usec. This is repre-
sented mathematically by

]

S = t
where
f = frequency in mHz,
= time in usec.
In our case
1

f= 023

— 4mHz
Now consider the peak-to-peak
voltage amplitude (Fig. 3B). The
zero axis is at the 50% or half-
amplitude (HA) level of the peak-
to-peak amplitude. This is the point
where the sin? pulse width is meas-
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Fig. 2. Complete VITS signal shows location of various test patterns in fields.

ured. This measurement is one-half
the width of the full cycle. In our
case, the basic 4-mHz period is
0.25 pusec., while the 50% meas-
urement along the zero axis is 0.125
pusec (corresponding to 8 mHz).

In Fig. 3C the negative half cycle
is split, and the right portion is
moved to the left of the original
sine wave so that the cycle starts at
the first negative peak and ends on
the second negative peak. The dis-
tance between the two negative
peaks is one full cycle, and to com-
plete the sin? pulse (Fig. 3D) it is
only necessary to move these two
peaks to rest on the zero-axis line,
which now becomes the base or
zero-voltage line.

This is a very simplified explana-
tion. Actual pulse generation is
much more complicated and re-
quires special filters to insure cor-
rect slopes, widths, and freedom

ZERO VOLTAGE —|—r /\
i V" PEAK TO PEAK
\/ . VOLTAGE. 7
—(0.35p SEC.) 0,125 SEC L(o. 2544 SEC.)

(A) Basic sine wave

Fig. 3. Simplified explanation
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(B) Proportions of wave
of how sin?

pulse is formed.

(C) Displacement source

In practice the pulse is

from harmonics in the waveform.

Most test instruments provide
threc pulse widths for television sys-
tem testing: T/2 (HA width 0.0625
usec), T (HA width 0.125 psec),
and 2T (HA width 0.25 usec). The
standard sin? pulse in VITS is the
T pulse (HA width 0.125 pusec).
This pulse provides transient-re-
sponse indications for the television
passband of 8 mHz, which is of the
most interest to network and telco
system transmissions.

Note in the preceding develop-
ment of the sin? pulse that the HA
width measurement is actually one
half of the full-cycle width at the
old zero-axis line. It is also the
equivalent (in time) of the second
harmonic of the basic frequency (4-
mHz basic frequency second har-
monic = 8 mHz). The special fil-
tering insures that little or no spec-
trum energy beyond the second har-

. OLD ZERO
VOLTAGE AXIS

/ NEW ZERO

T VOLTAGE AXIS
012544 SEC OR BASE LINE
(HALF AMPLITUDE 4
POINT)
(0.254 4 SEC.)

(D) Completed pulse
relatively much higher.
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(B) Square wave pulse

Fig. 4. Comparative evaluation of bar pulse and theoretical square wave pulse.

monic content is found. Thus, the
“T” designation corresponds to the
upper limit of the passband to be
tested, while the basic frequency is
the center of the passband. There-
fore, the standard T pulse is a basic
4-mHz cycle, but is designated by
its HA width of 0.125 uscc, which
corresponds to 8 mHz.

The Bar Signal

The bar is not a normal square-
wave pulse. While it is similar in
low-frequency energy level to the
squarc-wave pulse, the high-fre-
quency cnergy, as represented by
the slope of its lcading edge, is con-
siderably different.

Expanding this pulse on a wave-
form monitor will disclose that the
rising portion of the waveform is
sin? shaped. Compare the square
wave and the bar pulse shown in
Fig. 4A and 4B. (A real square-
wave pulse does not have zero rise
time, of course, but more nearly ap-
proximates Fig. 4B than 4A.) A
square-wave pulse has a large num-
ber of high-frequency harmonic com-
ponents. In the bar pulse, the leading
and trailing edges are the equiva-
lent of a 2T sin? pulse, whose fre-
quency-component voltage drops to
zero at 4 mHz. The bar pulse is ex-
cellent for analysis of low-frequency
distortion, indicated by trailing
blacks or whites in a picture. The
2T pulse edges aid in the test of
mid-frequency ranges of the pass-
band signals.

Stairstep

This is the familiar stairstep test
signal, with a 3.58-mHz sine-wave
burst on each step.

Using VITS

VITS are designed to indicate
system performance during pro-
gramming; that is, they provide a
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dynamic and continuous test of the
system with measurable test signals,
rather than depending on evaluation
of constantly moving program mate-
rial on the kinescope or waveform
monitor.

Readers should be cautioned that
these signals do not constitute a
complete system test, but many in-
dications of how well the system is
performing in a number of im-
portant areas arc given. They are
important indicators in that they
show a balanced system perform-
ance in various critical areas at the
same time. Where the indications
are of poor performance, the usual
standard test methods and proce-
dures are used during regular main-
tenance periods.

The multiburst is excellent for
a spot frequency check of the sys-
tem amplitude frequency response.
That is, it will check response
through 4.2 mHz. For equipment
having greater band-width, obvious-
ly the multiburst signal gives no
information about the higher fre-
quencies. For example, the system
may have a scrious overpeaking
condition at 6-mMz, but the multi-
burst would not show this condi-
tion. (See Fig. 5.) Similarly, this
signal will not show over-peaking
conditions occurring at frequencies
between the burst frequencies. The
passband of transmitters is 4.5 mHz,
so the multiburst provides an ex-

MULTI-BURST GOOD

ONLY FOR THIS AREA PEAKING

I PROBLEM

0 6 MHz AT 6 MHz
\ } ! 8 Mz

VIDEO SWEEP CURVE

Fig. 5. Analysis of video sweep curve
shows limits of multifrequency burst.

cellent spot check of amplitude re-
sponsc in the transmitter. Here
again, it will not indicate lower
sideband suppression, or serious
overpcaking between the burst fre-
quencies. In _all cases where the
multiburst indicates amplitude dis-
tortions, an adjustment depending
entirely on the multiburst should
not be made. A sweep signal during
the maintenance period is the pre-
ferred method. Internal peaking
coils in individual units can then be
adjusted properly, or malfunctioning
components can be changed. Some
adjustment to level and peaking con-
trols during operation can be ac-
complished if misadjustment scems
to be indicated.

The sin® pulse indicates system
transicnt response. A decrease in
sin? pulse amplitude indicates a re-
duction in high-frequency response.
Ringing problems caused by over-
peaking, equalizers, and ghosts or
echos on transmission lines (includ-
ing those received in off-the-air sys-
tems) will also be revealed by this
pulse. Fig. 6 shows how ringing is
indicated by lcading or trailing
ripples and overshoots at the base
line. More severe overshoots indi-
cate greater deterioration of the
transmitted picture. Overshoots to-
ward the negative, or black, region
will show up on the picture as black
lines or negative images, while those
going toward white, or positive, will
show up as white outlines or posi-
tive ghost images. The distance from
the pulse to the ripples or reflections
is the same in the reproduced pic-
ture. Ringing caused by equalizers
or overpeaking will be close to the
main pulse, while ghost images will
be farther away. Ringing caused by
the passband filters and suppression
in the transmitter of part of the low-
er sideband appears at the right side
of the pulse. “Preringing” can be
causcd by cable problems or may
be a predistorted signal caused by
color phase equalizers.

The bar pulse is useful for check-
ing low-frequency distortion, as with
any window or squarc-wave pulse.
Tilting of the pulse, overshoots, and
undershoots at the cdges will indi-
cate low-frequency problems. These
will appear in the picture as trail-
ing black or white smears following
large objects.

Some of the newer waveform
monitors have special graticules de-

® Please turn to page 40

BROADCAST ENGINEERING



THE 13TH ANNUAL

AUDIO ENGINEERING SOCIETY

Highlights of the Society’s

SPRING CONVENTION

given

Robinson
award for contributions to Society.

William L. (Bill)

Bill Robinson Presented Award

William L. (Bill) Robinson, di-
rector of recording at Capitol Rec-
ords, Inc., was named recipient of
the Audio Engineering Society
Award as a major contributor in the
field of audio engineering, and as
the person who has helped most to
advance the society.

Among his many contributions
has been the translation of profes-
sional audio standards and tech-
niques into the Spanish language.
This document has been a “bible”
in Mexico and South America for
more than a decade.

Mr. Robinson’s career has in-
cluded being the chief engineer of
a Los Angeles radio station at the
age of 14, a member of the engi-
neering staff of WDAF in Kansas
City at the age of 15, and of WABC
in New York at age 16.

Attendance at the California In-
stitute of Technology was inter-
rupted by service with the U. S.
Army Air Corps during World War
II. During this service he was a sen-
ior music mixer for the Army Hour
and made the first radio broadcast
from a combat B-29 over Japan.
Later he did many Southern Cali-
fornia remotes for the Mutual
Broadcasting System until he joined
Capitol Records.

August, 1966

The 13th annual Audio Engineer-
ing Society Spring Convention was
considered the most successful in
the history of the society in terms
of number of attendees, exhibitors,
and papers presented. Delegates
from four continents witnessed the
presentation of 50 technical papers
in nine sessions, and saw the latest
products of 28 exhibitors specializ-
ing in professional audio equip-
ment.

Guest speaker at the conven-
tion banquet was Joseph Sonny
Burke, vice-president and head of
the Artists’ and Repertoire Depart-
ment of Warner Brothers’ Reprise
Records. He discussed the critical
interface between the artists and
the audio engineer and described a
unique educational approach to
training future professionals in the
audio field.

In a special ceremony, William
L. (Bill) Robinson, director of re-
cording for Capitol Records, Inc.,
was given the Society’s highest
award for his many contributions to
the audio and recording industries.

Exhibitors overflowed convention
headquarters in the Hollywood
Roosevelt Hotel, Hollywood, Cali-
fornia. One exhibitor was forced to
rent space in the hotel’s mezzanine.
Products on display covered the en-
tire professional audio recording
spectrum.

Papers in the technical sessions
were related to loudspeakers, solid-
state amplifiers (stressing field-effect
transistors), magnetic tape record-
ing, recording and broadcast appli-
cations, microphones, audio meas-
urements, and audio application. A
paper of special interest to attend-
ing engineers was “Field Effect
Transistors in Audio Preamplifiers,”
presented by Donald L. Wollesen
of Motorola Semiconductor, Inc.

In order to provide more space
for exhibitors and delegates, it is

West Coast Convention.

Burke
AES on engineer/artist relationships.

Joseph (Sonny) speaks to

expected that the Society will move
to larger quarters in future con-
ventions. A

AES 1966 Spring Convention
List of Exhibitors
Aerovox Corp., HI-Q Div.
Altec-Lansing
Ampex Corp.
Audio Industries Corp.
Bauer Electronics Corp.
The R. T. Bozak Mfg. Co.
Electro-Voice, Inc.
Fairchild Recording
Equipment Co.
Gauss Electrophysics
Gotham Audio Corp.
HAECO
Lipps, Inc.
Magnetic Recorders Co.
3M Company
North American Philips Co., Inc.
Scope Electronics Corp.
Scully Recording Instrument
Sennheiser Electronic Corp.
Shure Brothers, Inc.
Spectra Sonics
Taber Manufacturing and
Engineering Co.
Teletronix Engineering Co.
Telex and Magnecord
Universal Audio-Studio
Electronics Corp.
Vega Electronics Corp.
Waveforms, Inc.
Westrex Division of
Litton Industries
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AN INEXPENSIVE
WAVEFORM CAMERA

Photographs of oscilloscope wave-
forms, for reference in equipment
adjustment and evaluation of per-
formance, are a useful adjunct to
good maintenance. This is particu-
larly true when a large amount of
equipment is involved. South Caro-
lina Educational Television is com-
prised of two stations in operation,
one under construction, and a large
studio complex. The need for wave-
form photographs was acute. With
the need and value of the photo-
graphs apparent, we set about de-
veloping a system.

These criteria for a system were
established:

1. Must take pictures which could
be developed easily and quickly.
2. Must be inexpensive.

Fig. 1. Polaroid ’Swinger”’ camera as
manvufactured and sold over counter.

Flg 2 Modnfued camera with close-up
lens holder and one of ’Portra’’ lenses.
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by the staff of the ETV Technical
Department, South Carolina Educational

Television Center—Instructions for adapting

3. Must fit the Tektronix 524, 527,
and 543 oscilloscopes.

4. Must be easy to put on and
take off.

5. Must be able to take recogniz-
able waveform photos.

6. Must be easy to make.

It appeared that a Polaroid type
camera would best fit specification
1, and the recent advent of the
“Swinger” camera (Fig. 1) for less
than $20 satisfied requirement 2.

As shipped from the factory, the
“Swinger” has a shutter speed of
1/200th of a second, with a fixed-
focus plastic lens and an ingenious
light-control device. The only film
available for the camera has a speed
of 3000.

To take satisfactory pictures of an
oscilloscope screen with this camera,
it is necessary to remove the fast
shutter and add two close-up lenses.
It is also wise to remove the light-
control mechanism in order to re-
duce operator error. With plus 2 and
plus 3 close-up lenses, the distance
for best focus is approximately 7
inches from the face of the scope
graticule to the front of the camera
lens. The camera with close-up lens
holder and lenses is shown in Fig 2.

A hood was designed to hold the
camera steady on the scope and to
provide a shield against extraneous
light. The hood had to be adapted to
several types of scope, and has to
contain some means to adjust focal
distance. It was decided to construct
it of sheet aluminum. The finished
hood is shown in Fig. 3. The com-
pleted camera and housing are
shown in Fig. 4.

For those who wish to build this
unit, the following construction de-
tails are suggested:

1. Construct the hood.

a. Cut out parts as indicated by
Fig. 5. It is advisable to cut
extra shims at this time. Addi-
tional shims may be necessary
to adjust focal length on dif-

an inexpensive camera and plans for
constructing a hood and holder are presented.

ferent scopes.

b. Carefully fold flaps on top,
bottom, and side pieces as in-
dicated by dotted lines. Note
that flaps on end of each piece
will fold outward when these
pieces are assembled. (Study
Fig. 3.)

c. Assemble top, bottom, and
sides. Use screws, rivets, or
(if flaps are in good shape)
epoxy glue.

d. Attach scope mounting plate
to hood.

e. Fold flaps on camera-front re-
taining clamps and camera
mounting plate.

f. Attach camera-front retaining
clamps and camera mounting
plate shim.

Fig. 3. Complete hood assembly before
installation of reconstructed camera.

Fig. 4. Waveform camera assembly

ready for mounting on oscilloscope.

BROADCAST ENGINEERING
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Fig. 7. Front of camera removed ar-
row shows screw holding back plate.

g. Attach shim to hood with nuts

and bolts.
2. Camera Modifications. :

a. Open rear cover and remove Fig. 6. Inside of camera. Arrows |nd|caie whlch screws are to be removed.
battery compartment. '

b. Remove three small Phillips-
head screws which hold the
front of the camera to the
body (Fig. 6).

c. Separate the front.

d. Remove the single Phillips-
head screw which holds the
back plate (Fig. 7).

e. Remove the back plate. This
exposes the shutter plate.

f. Remove the plastic flash-bulb
cjector, and remove the two
small  Phillips-head screws
which hold the shutter plate
(Fig. 8).

g. Remove the shutter plate (Fig.
9).

h. Using long-nose pliers, remove
the tension spring (a in Fig. 9)
on the light aperture sheaves;
then carefully pull out the
rivet (b in Fig. 9) at the axis
of the sheaves.

i. On the front of the shutter
plate (the side facing the lens)
remove the tension spring (c
in Fig. 9) from the snap shut-

Fig. 8. Back plate removed with arrows Fig. 9. Shutter plate and froni of camera. Arrows point to: (a) sheave tension
indicating screws requiring removal. spring; (b) sheave rivet; (c) shutter tension spring; and (d) shutter rivet.
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This kind of programming costs you money

You're in business for one reason: to make a profit.

Anything that takes away from your profit-making is your
cnemy. That’s why you're way ahead when you choose
Lenkurt microwave transmission equipment for your CATV
or ETV system.

For instance, there’'s our 76 TV microwave relay system
that has become the standard of the industry. due to its out-
standing performance. ease-of-maintenance. and economical
operation. 76 TV is designed to handle monochrome or color
transmission and lets you insert and drop programs with ease
at intermediate locations.

There is also Lenkurt’s 75A. the ideal backbone microwave
relay system. Because of its non-demodulating heterodyne
repeaters, 75A delivers clear, sharp monochrome and color
TV pictures regardless of distance. terrain. or weather.

Lenkurt microwave systems have proved themselves in
virtually every situation. From high on Freel Peak in Nevada
where 76 TV brings in a sharp high-resolution picture (even

when snow levels reach 20 feet), to an ETV closed-circuit
system at the University of Kansas Medical Center. And our
75A has been transmitting high quality pictures for a number
of CATV networks in New York and Pennsylvania.

And remember, when you buy Lenkurt equipment, you are
buying more than hardware; you are purchasing Lenkurt’s
heritage and reputation for quality and continuity.

It all comes down to this: when you’re thinking about
microwave transmission equipment. for any application. think
of Lenkurt. We'll show you how to improve your picture —
both TV and profit. Write or call Lenkurt Electric Co.. Inc..
San Carlos. California. Other offices in Atlanta. Chicugo.
Dallas. and New York City.

LENAKURT £LECTRIC

SUBSIDIARY OF

ala bl B
GENERAL TELEPHONE & ELECTRONICS (11&P4

Circle Item 9 on Tech Data Card




ter; then carefully remove the
rivet (d in Fig. 9) holding the
snap shutter only (Fig. 10).
This rivet must be broken off.
Fig. 10 shows the shutter plate
and front of camera with mod-
ifications completed.

j. Replace the shutter plate and
secure two screws.

k. Replace the back plate and
secure the single screw.

1. Replace the front portion on
the camera body and secure
the three screws.

m. If the same type camera
mounting plate as shown in
Figs. 3, 5, and 11 is used,
place the camera in the holder,
and mark on the underside
where the bushing should be.
Using caution, drill a hole
large enough to accept the
bushing with a rather tight fit,
and force it in place (Fig. 11).

n. Remove the batteries and re-
place the battery holder.

o. Push on the close-up lens
holder, with the plus 3 lens
closest to the camera (Fig. 2).

3. If the illustrated scope mount is
used, note the shape of the slots
in the front plate. These will ac-
cept the bezel mounting studs on
most Tektronix oscilloscopes.

The system is now ready to op-
erate. The camera shutter remains
open as long as the plunger is de-
pressed. By removing the mounting
and close-up lenses, the camera can
be used to take pictures of objects
other than waveforms.

We have found it necessary to ex-
periment with individual scopes for
proper adjustment of intensity and
graticule illumination. The length of
exposure is also established by ex-
perimentation. Pressing the plunger
and immediately releasing it seems
to provide the best results. A timed
shutter could be devised.

In use, the camera has taken some
excellent pictures of equipment and
transmitter characteristics, as can
be seen in Fig. 12. There is a slight
“pincushion” effect at the edges of
the pictures which was caused by
the original plastic lens. For us this
was not a draw-back scrious enough
to warrant the extra labor and ex-
pense of an additional lens.

These cameras have been in usc
at SCETV for several months, and
we have found them to be excellent

28

for their purpose. Total cost is under
$30, and an eight-exposure roll of
film sells for less than $2. It has
been a good investment.

Parts List
Polaroid ““Swinger’’ camera.
1—sheet thin aluminum.
1—Series 5 Portra lens, plus 2.
1—Series 5 Portra lens, plus 3.
1—Series 5 adapter ring,
1V-in diameter.
1—Series 5 retaining ring.
Rivets or machine screws, threaded
bushing.

(A) Field rate

4

Fig. 11. Closeup of camera bottom
mounting. One screw holds camera.

(B) Line rate

Fig. 12. Photographs of waveforms taken with the inexpensive waveform camera.
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offers new 1 kW PEP
tetrode for SSB with
highest linearity—at least

EI MAG -40 db in typical operation

EIMAC’s new 4CX1500B power tetrode is the most linear —
tube on the market; intermodulation distortion character- | TYPICAL OPERATION (Frequencies Below 30 MHz)
istics under typical operating conditions are at least ~40db

) . DC Piate Voltage 2500 2750 2900 volts

at all drive power levels from zero to maximum. The new |

is ideal f d d sinal ideband . DC Screen Voltage 225 225 225 volts
tube IS.I ea. or .a va.nce sung.e sideban transmltte.rs DC Grid Voltage -3 ~34 ~34 volts
demanding high linearity to avoid channel-to-channel in- | Zero-Signal DC Plate Current 300 300 300 mA
terference. The 4CX1500B is the product of a four-year Single-Tone DC Plate Current 720 755 710 mA
development study which included optimization of internal Two-Tone DC Plate Current 530 555 542 mA |
tube geometry by computer techniques. Rated maximum Driving Power 1.5 1.5 1.5 watts
plate dissipation of this radial beam tetrode is 1500 watts, Useful Qutput Power 900 1100 1100 watts
and control grid dissipation rating is 1 watt maximum. Intermodulation ‘

Because the 4CX1500B has very low grid interception RIS [Helists

-38 -40 —40 db
(typically less than 1.5 mA grid current), it is possible to 3rd Order 3
, 4 5th Order -47  -48 -48db
drive the grid positive without adverse effects upon the
distortion level; the tube is therefore recommended for B o B
Class AB, linear amplifier service. For further information, EIMAC
write Product Manager, Power Grid Tubes, or contact your Division of Varian

nearest EIMAC distributor. San Carlos, California 94070 ®

We have a new brochure
entitled “Single Sideband.”
Write for your copy.

Circle Item 10 on Tech Data Card
August, 1966 29



PREDICTING FM
FIELD STRENGTH

1t has been a common practice to
locate FM antennas on available
structures, usually AM towers. This
practice can present a problem in
the prediction of FM coverage be-
causc the radiation center of the
antenna may fall below the average
terrain on one or more radials. In
the valleys of the West the problem
ariscs often because of the topo-
graphic structure of the landscape.
The consequence is that prescribed
FCC methods for predicting cover-
age are not feasible, since no allow-
ance has been made in the curves
for this condition.

Predicting FM Field Strength

Paragraph 73.313, FCC Rules
and Regulations, describes a stand-
ard method for predicting FM field
strength vs. distance. This method
requires the use of curves and slid-
ing scales published as Figure 1,
Paragraph 73.333. Fig. 1A is a re-
production of the curves, and Fig.
1B is the necessary sliding scalc.

T

g

by C. G. Cunningham, Professional
Engineer, Taos, New Mexico—

A transmitting antenna below average
terrain requires an unusual application

Employment of the curves first
requires that a profile of local ter-
rain be made along ca~h of cight
radials extending ten miles from the
antenna site. The radials begin at
true north and occur at 45° inter-
vals, with at least one radial through
the principal center of population to
be served by the station. If the pre-
scribed radials do not satisfy this
requirement, it is necessary to profile
onc or more additional radiats. The
Rules further requirc that an aver-
age altitude of the portion of each
profile between two and ten miles
from the antenna site be found by
utilizing a planimeter or mathemati-
cal computation. This average is
called *“average terrain™ for each
radial predicted.

When the average terrain eleva-
tion is subtracted from the elevation
of the FM radiation center above
sea level, the effective antenna height
is obtained. In order to use the
curves in Fig. 1A, place the right
edge of the sliding scale at the point

R

AN\ AN 777 AN
G B

7277\ \NNNNNNNNN 22222~ sANRNNNNY

Fig. 2. Signal paths where transmitting antenna is below receiving antenna.
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of conventional procedures.

on the x axis which corresponds to
the effective antenna height. Move
the sliding scale upward or down-
ward so that the effective radiated
powcr is set on the straight horizon-
tal line in the middle of the chart.
The intersection of the sliding scale
with the appropriate distance curve
determines the field intensity indi-
cated on the right edge of the scale.

This method provides a simple
an'} Jdirect approach to a complicated
pr..blem. However, the charts do not
provide facilities for those occasions
in which the effective antenna height
is less than 100 fect. In many cases
the antenna is below average terrain.

Antenna Height vs.
Field Strength

Before approaching the problem
of “‘underground” antennas, it seems
appropriate to cxamine briefly the
propagation mechanism with respect
to the effect which antenna height
has on the intensity of the reccived
radio signal.

The influence of antenna height
develops through the cancelling ef-
fect of the reflected wave on the
direct wave. For the purpose of this
discussion we will assume that the
earth (at FM frequencies) is a per-
fect reflector. Experience has sub-
stantially validated this assumption.

In Fig. 2, H, is the height of the
transmitting antenna, and H., is the
height of the receiving antenna. The
transmitting radiation center is lo-
cated at point T, and the receiving
antenna is located above it (typical-

BROADCAST ENGINEERING
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for predicting FM field strength. For below average terrain conditions use receiving antenna height.
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Fig. 3. Vector analysis of direct and reflected signals shows phase difference.

ly on a mountainside) at point R,
The signal arriving at the receiving
antenna is composed of two parts:
the direct wave traveling from T to
R and the reflected wave traveling
from T to B, undergoing phase re-
versal at reflection, and continuing
in this mode from B to R.

Fig. 3 is a vector diagram of the
two waves arriving at point R. The
direct wave (travelling by path TR)
is represented by the symbol E,, and
the reflected wave (travelling by
path TBR) by E,. Angle O repre-
sents the delay caused by the longer
path and the phase reversal of point
B in Fig. 2. E_is the sum of the
vectors. If it were not for the delay,
there would be no signal at R be-
cause of phase cancellation. A vec-
tor corresponding to E, without the
delay is shown as vector E,” in the
figure.

It can be seen in Fig. 3 that the
amplitude of the received signal de-
pends upon the size of angle 0,
which in turn depends upon the dif-
ference between the lengths of the
direct and reflected paths. A general
mathematical solution of this differ-
ence as a function of antenna height
is rather involved, but by making
some simplifying assumptions based
on the conditions normally encount-
cred, it can be shown that H, and H,
have a similar effect on the received
field strength. This conclusion makes

possible a simplified method of de-
termining cxpected field intensities
for transmitting antennas beclow
average terrain. This method yields
results of practical accuracy.

Using the Chart for Antennas
Below Average Terrain

Since the height of cither the
transmitting or receiving antenna
can affect the strength of a received
signal, it is possible to predict field
strength from the curves in Fig. |
by reversing the process normally
employed. The height of the receiv-
ing antenna is substituted for that of
the transmitting antenna on the x
axis, and the resulting signal in-
tensity is adjusted to compensate for
the fact that the transmitting antenna
which now replaces the receiving an-
tenna is at some height other than
30 feet above the plane of reflection.

The cffects of carth curvature may
be disregarded for two reasons: an
allowance for this factor has been
calculated into the FCC curves, and
distances usually involved cause the
effect to be insignificant.

An example of reverse applica-
tion of the curves is shown in Fig.
4. This is a hypothetical profile of
one radial of a Class A station in the
mountainous terrain of the West.
The Rules and Regulations limit this
station to 3 kw ERP.

The base of the transmitting an-

tenna is at 4300 feet, and the radia-
tion center is at 4400 feet above sea
level. The ground rises gently for the
first six miles. where. at 4390 feet,
it begins rising to a shadowing ridge
of 5400 feet at a distance of nine
miles from the radiation center. The
point of reflection will probably oc-
cur somewhere between two and six
miles; i.e., in this hypothetical case,
between 4330 and 4390 feet. The
average of this profile is 4360 feet.

The ridge is 1040 feet above the
average plane of reflection. Placing
the sliding scale at 1040 feet and
sliding it down to the 3-kw mark
gives a value of nearly 10,000 v 'm
at ninc miles. However, the chart is
drawn for a receiving - antenna
height of 30 feet. Thercfore, this re-
sult must be corrected to compen-
sate for the height of the transmitting
radiation center—in this case 40
feet. Multiplying the value obtained
from the curve by 4030 gives the
expected field strength: 13,300
p v/ m.

Usually, reverse application of the
field-strength curves will produce a
slightly optimistic figure when com-
pared to straight mathematical com-
putations. This is because of the
statistical nature of the curves. Re-
sults, however, do compare well with
measured values.

Precise prediction of field strength
is a difficult science. The FCC field-
strength  prediction curves arc a
practical shortcut, but their appli-
cation requires intelligent evaluation
of the circumstances under which
they are used. It is hoped this article
will contribute to the utility of these
curves in a situation where they can-
not be used in the usual way be-
cause of built-in restrictions. A
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Fig. 4. Profile of a radial in mountainous country indicates typical elevations which are frequently encountered.
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Book Review

Communications Electronics Cir-
cuits: J. J. DeFrance; Holt, Rine-
hart and Winston, New York,
1966; 548 pages, 6” x 9”7, cloth,
$9.50.

This book presents a detailed
analysis of each of the principal
circuits used in RF applications.
Circuits are grouped according to
purpose, such as RF voltage and
power amplifiers, oscillators,
modulators, and detectors. Com-
plete chapters are devoted to
combined circuits in transmitters
and receivers. Frequency modu-
lation is treated separately, as are
transmission lines and antennas.
Special chapters are given to re-
sonant and coupled circuits, and
to special transmitters.

Each circuit described is de-
veloped by mathematical analysis,
and most circuits now in use are
discussed. At the conclusion of
each chapter are severa! pages of
test questions and design prob-
lems. Their solutions require con-
siderable review of each circuit
and problem covered.

This is a text on the subject
and can be used as a handbook of
RF design. The use of mathe-
matics, extending to integration,
is extensive, but does not pre-
clude use of the volume without
knowledge of calculus.
Dictionary of Electronics: Harley
A. Carter, Hart Publishing Com-
pany, Inc., New York, New
York, 1966; 410 pages, 5%" X
8", paperback, $2.65.

This volume, first published in
England, is a comprehensive dic-
tionary of electronic terms. It
has a distinct British accent, but
cross-indexing permits its use to
translate British texts and hand-
books into U. S. terminology.
Many entries, particularly cir-
cuits and devices, are illustrated
with schematics and drawings.
Illustrations include waveforms
and vector diagrams. Six appen-
dixes include graphic symbols,
color codes, decibel conversion
tables, the electromagnetic spec-
trum, tube bases, and a conver-
sion table from cgs to rational-
ized mks units.
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smat''t SM%net
STEREO

//

XGENERATOR~

with Composite Output
and 90MHz FM Multiplex Output

The versatile SMG1 generates a high quality stereo signal in
accordance with FCC standards for stereophonic broadcasting.
Incorporation of the 90MHz output, frequency modulated by the
composite signal, eliminates the need for separate RF signal gen-
erators in most applications. Thus the SMG1 serves as either a
complete stereo modulator or a multiplex FM station at your finger-
tips — for development, production test and checking of stereo
receivers, adapters and systems.

Modulation is provided by the internal oscillator with a choice of
80Hz, 1kHz or 10kHz — or by an external oscillator or complete
stereo-program source. The 19kHz pilot signal may be switched
in or out as required.

SPECIAL FEATURES

o Fully transistorized and self contained

e Both composite and RF outputs

e Pushbutton operation — quick and positive

e Modulation Operational Modes
Internal: R=L, R=—L, R ONLY, L ONLY
External: R=L, R=—L, R+L, Stereo Program

¢ Meter, Calibrated in % deviation, monitors composite
and 19kHz pilot signals

o Standard 50 or 75 u sec. pre-emphasis — switchable
in or out

Price: $975 — Want all the facts? Write for booklet today!

THE LONDON COMPANY

811 SHARON DRIVE, WESTLAKE, OHIO 44091
RADIOMETER (0~ COPENHAGEN

Bach-Simpson Limited, Box 2484, London, Ontario
Circle Item 11 on Tech Data Card
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Years from now, people can still watch Surveyor’s
scan of the moon’s surface

...thanks to Memorex precision magnetic tapes. When Surveyor relayed its famous closeup
photographs of the moon’s surface, Memorex tapes at JPL’'s Goldstone tracking station were
busy recording these signals. All told, some 90% of the video and instrumentation tapes used
in the Surveyor Program were Memorex. Now used to evaluate the mission, these tapes form
a permanent record for future study.

Why was Memorex chosen? Simple. Space officials needed a tape that was rugged and

reliable, and stood virtually no chance of missing any data. The logical choice was Memorex.
Because of advanced design, careful manufacturing and uncompromising inspection and
certification, Memorex tapes consistently outperform all others, reel after reel, year after year.

To find out what Memorex can do for you, call at one of
our sales and service offices in this country and abroad, M E M o R E X
or contact us directly. We guarantee your satisfaction. PRECISION MAGNETIC TAPE

Memorex Branch Offices in Boston, New York, Philadelphia, Washington, At ants, Orlando, Dayton, Chicage, Detroit, St. Louis, Dallas, Denver, Los Angeles, San
Francisco, Honolulu. Offices and Affiliates in London, Celogne, and Paris. Distributors in Japan, Canada, India, Australia, and New Zealand.

Circle Item 12 on Tech Data Card
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We interrupt this magazine to bring you...

Late Bulletin from Washington

by Howard T. Head

"Want Ad" FM Operation To Be Tried

The Commission has authorized the sale of a Los Angeles FM station to a
licensee proposing to change the station'!s programming format to a schedule
consisting only of classified advertisements and public service announce-
ments. In authorizing the transfer, the Commission acknowledged the un-
usual nature of the proposal, and granted the application to provide an
opportunity for the licensee to demonstrate that this program format can
render a useful public service.

The grant was made for a trial period of one year only. At the end of
this period, the licensee must submit a detailed report to the Commission,
including an analysis of public reaction, a statistical breakdown of the
type of advertising material broadcast, and any financial information
which the Commission may require in analyzing the operation.

It was emphasized that this authorization is to be considered as a trial
only. Any extensions will depend on the Commission's findings with re-

spect to the first year of operation.

Land Mobile-Television Channel Sharing to Be Tested

The Land Mobile Radio Services, which have long complained of having an
inadequate share of the radio frequency spectrum, have advanced various
proposals to the Commission for additional land mobile channels. One
proposal repeatedly advanced is that the land mobile services -- a host of
users including such diverse services as fire, police, industrial, public

utility, and taxicab -- be permitted to share both the VHF and UHF television
channels in areas where these channels are not locally assigned. Broad-

casters have consistently opposed these proposals on grounds of potential
cochannel and adjacent-channel interference to television reception,

The Commission, to a considerable extent acknowledging Congressional pres-
sure for more land mobile spectrum space, has announced its intention of
authorizing experimental testing of TV-channel sharing. Plans for tests
were discussed at a recent meeting in the Commission Chief Engineer's of-
fice in Washington, attended by representatives of both the land mobile
and television broadcasting industries. Although the Commission had
visualized fairly simple 'look-see' tests, such limited tests were opposed
by both the broadcast and land mobile representatives on the grounds that



hastily conducted tests might be not only inconclusive, but possibly mis-
leading. At the meeting, plans were made to organize an engineering group,

to include both broadcasting and land mobile interests, which will draw up

plans for suitable tests, Fonmmeninis

Plans for New AM Treaty With Mexico

The United States Senate has ratified an extension. of this country's treaty
with Mexico governing the use of the standard broadcast band in the two
countries. This action extends the life of the present treaty until the
end of 1967, In the meantime, plans are under way for the negotiation of

a new treaty, and delegates of the two countries are to meet in Washington
on September 6, 1966, Informal discussions among U.S. representatives, in
preparation for the formal September meeting, were held on July 11,

Many of the restrictions imposed on U,S, broadcasters by the present treaty
are certain to be up for negotiation. These include the prohibition of
nighttime operation in the United States on the Mexican Class I-A clear
channels, the limitation of daytime power of U,S, stations on these channels
to 5 kw, and the present 250-watt power limitation on U,S, Class IV local-
channel stations near the Mexican border.

NCTA Reviews CATV Future

In the wake of the recent Court decision holding that CATV systems must ob-
tain permission of copyright holders to transmit copyrighted material (July,
1966 Bulletin), the CATV industry has concluded that the requirements of

the decision are tolerable, and the decision may even have a silver lining,
At least two of the three major television networks have formulated policies
for CATV carriage of network-copyrighted material, and it does not appear
that other copyright requirements will be unbearable. In some instances,
CATV systems feel that by paying copyright fees they will be free to use
copyrighted programs as they please, including the deletion of commercial
material and the insertion of their own commercials, NCTA has also urged

a renewed interest in local program originations, with emphasis on public-
service activity in small towns lacking local television broadcast facilities,

Short Circuits

At the request of the NAB, the Commission has extended the deadline for
daily frequency checks of FM stereo and SCA subcarriers to October 31;
previous deadline was July 5...A recent 3-3 tie vote came near to up-
setting the Commission'’s policy which prohibits new nighttime AM grants
where the proposed facility would not serve at least 25% ''white area'...
The life of the Emergency Broadcasting System National Industry Advisory
Committee (NIAC) has been extended to June 30, 1968...A recent Commission
CATV decision in Poway, California (a San Diego suburb) held that field-
strength measurements on television stations would be considered in deter-
mining requirements for CATV carriage -- details on how to make the mea-
surements were not spelled out, however...The Commission has authorized
the use of frequencies in the 72-76 mHz band for the remote control of
model aircraft, although two Commissioners dissented to the use of radio
frequencies for such "trivial' purposes.

Howard T. Head...in Washington



o - The soundest sound in broadcasting is the new sound of GATES

DYNAMOTE “70*

UNIMOTE 70"

Four new portable
transistorized remote amplifiers from GATES

Four handsome, fully transistorized models. All rugged,
compact and lightweight. Studio console quality.

ATTACHE **70’'— three microphone mixing channels.
Two are switchable to accommodate tape recorders or turn-
tables. Extremely light weight — 10 Ibs. with batteries.

DYNAMOTE **70''— four channels. Broadcasting's newest
and most deluxe. Accommodates nine signal sources, includ-
ing two high-level inputs, two magnetic phonos and built-in
tone osclilator. Weighs 12% Ibs., including batteries. Ideal

CORPORATION

for major news coverage or complex remote originations.

COURIER 70"’ — two-channel amplifier provides two
microphone mixing channels, master gain control, illumin-
ated VU meter. Weighs only 8% Ibs. with batteries.

UNIMOTE *70’'— single-channel, fully transistorized
remote or utility amplifier is no larger than a table radio.
Ideat for mounting under a lectern or pulpit.

For full details, write for ADV-160, our new attractive
8-page illustrated brochure.

GATES

GATES RADIO COMPANY e QUINCY, ILLINOIS 62302 U.S.A.

A subsidiary of Harris-Intertype Corporation

Circle Item 13 on Tech Data Card



CINEMA

PRECISION
AUDIO
EQUIPMENT

AUDIO ATTENUATORS

Cinema's new compact rotary stide-
wire attenuator is now available for
your mixing consoles as single or
ganged units. A must where smooth
control is desired. Qther standard
types are also available for applica-
tions demanding precision noiseless
attenuation, reliability and long term
stability.

GRAPHIC EQUALIZER

The Cinema Graphic Equalizer offers
a compact system of extreme flexi-
bility. Each of the six controls per.
mit the operator to equalize or
attenuate that portion of the spec-
trum 8 db. This is an active unit
having zero
insertion loss

and up to 35 |
db additionai 1
gain.
DIP FILTER
I Features a notch depth
F", e « of 50 db minimum and
: which is continuously
F <™ - variable from 30 to
i 9,0(f)0lclf)s. Extremely
= o useful for removing
Foo»d t single frequency noise
| SRR S S and for harmonic dis.

tortion measurements.

PROGRAM EQUALIZER

Provides for accurate frequency response corrections
in audio equipment. Easy operation of the two control
knobs allow over 395 curve combinations. Detented
action of the controls permits reference dial settings
for future duplication of desired characteristics.

DEGAUSSERS

Cinema bulk degaussers
are a favorite with sound
men throughout the world.
Provides erasure of program
material and residual noise
from magnetic tapes on
reels up to 17 inches in di-
ameter and 2 inches wide.
Also, ‘‘Pencil’”’ type de-
gaussers are available for
erasing small areas thus
avoiding splicing.

Hi-Q’s Cinema precision audio equipment is backed by
an enviable reputation generated by over 25 years of
outstanding service in critical sound recording, broad-
cast and laboratory applications. Many other custom
audio products are available. Put the benefit of our
experience to work for you. Write for Hi-Q's Cinema
precision audio equipment literature today.

J AERQOV
CORPO RAT(IDO>I\<I
LITELETICINEMA PLANT

1100 CHESTNUT STREET, BURBANK, CALIFORNIA 91503
PHONE: 213-849-5511 » TWX: 213-846-3578
Circle Item 15 on Tech Data Card
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Signal Variation
(Continued from Page 19)

lyzed by imagining an infinite num-
ber of capacitors in series, with an
infinite. number of resistors across
the capacitors. If the dielectric con-
stant increases and the resistance de-
creases, conductivity is considerably
increased.

There are two additional factors
which must also be given considera-
tion in a study of the problem. The
first is skin effect, wherein the depth
of signal penetration into the earth
is dependent on the frequency of the
transmitted signal. In substance this
means the lower the frequency, the
greater distance into the earth the
signal goes. Terman gives 20 feet at
10mHz.*> This is developed from the
maxim that the depth of penetration
varies inversely as the square root of
the frequency. The other factor is
dependent upon the ‘“skin-effect”
and is called “tilt.” As a wave front
crosses the earth, the lower part of
the wave strikes the earth and is
absorbed into it. This absorption
causes the upper portion of the
wave to fall forward in an attempt
to compensate for the signal loss.
This results in a “tilt” in the forward
direction. This tilt, however, ncver
exceeds 15°, and like skin effect, is
a product of the frequency.

There was a belief that the crystal-
line formation in frozen earth might
be responsible for the signal varia-
tions, but a National Research
Council of Canada Bulletin (June,
1965) reported the work of M.
Khalifa and R. M. Morris on
“Transmission Line Insulators Un-
der Rime Ice.” In this report it is
stated that ice is a good insulator
with a conductivity of 1 X 10-®
pmho per cm® at 10° F. The aver-
age conductivity between the trans-
mitter and monitoring point at
CKAC is 6 X 10~ mho per cm®.
Thus it appears that reducing the
temperature of water would tend to
reduce signal during the winter
months.

This was confirmed by some kitch-
en-variety experiments with a home-
type freezer. A cubic inch of water
changed in resistance from 9,000
ohms in the liquid state to 1.5 meg-

*Terman, F. E., Radio Engineers
Handbook (McCraw-Hill Book Com-
pany, Inc. New York 1943) p. 697.

ohms as ice. Next, a one cubic-inch
container of moist earth was frozen,
and the results were as follows:

Time Resistance
0 ‘minutes 25 k
10 minutes 35 k
30 minutes 100 k

1 hour 2 meg
2 hours 2 meg

A strange occurrence was noted
during the experiments; when breath
was blown across the frozen earth,
resistance decreased sharply and
after a short time returned to its
previous value. The experiment was
repeated at short intervals, and after
about five minutes the effect ceased,
the resistance remaining constant.
The same experiment with ice pro-
duced similar results, but it could
be observed that the film of water
between the electrodes froze immedi-
ately after the breath air ceased to
flow across it.

With dry earth, resistance was
60,000 ohms at room temperature
and 20 megohms when reduced to
freezing temperatures. Again the
breath experiment achieved reduc-
tion of resistance.

It appears that summertime low-
signal complaints from listeners are
justified, at least in relation to maxi-
mum signal strength in the winter.
To this time only the Northeast,
East. and Central regions have re-
ported the phenomenon. It would be
of interest to know whether other
regions are also affected, and to
what extent. In their presentations
neither Mr. Howe nor Mr. Jones
indicated whether ice was present
during the periods of high conduc-
tivity. It has been assumed, because
of their locations, that this was the
case.

For the CKAC data supplied in
this paper, the sincerest gratitude is
extended to G. Champagne and P.
Smith for their faithful reporting and
recording over a long period of
time. A
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MALARKEY, TAYLOR & ASSOCIATES
CATV
Brokers - Consultants ~ Engineering
WASHINGTON, D.C.

1101 17th Street, N. W.
Area Code 202 ¢ 223-2345
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AM Frequency
(Conlinm’af from page 15)
specify that they be without “over-

printing.” This will insure that air-
ways, airports, and other flight in-
formation do not appear on the
map. They should also be ordered
unfolded.

A third source of maps is the
United States  Geological Survey,
also in Washington. This office pub-
lishes the so-called “topo” maps.
These are issued in either 7.5
or 15 minutes of latitude and long-
itude on a single page. A portion of
one of these maps is shown in Fig.
5. This type of map is very useful in
the selection of transmitter sites and
in accurately determining coverage
to business and residential areas.

Usually less accurate are county,
city and state, population, and oil-
company highway maps. These are
sometimes used, but their accuracy
may not comply with the Commis-
sion’s requirements.

The choice of map depends upon
the area to be studied and the degree
of accuracy required. On low fre-
quencies, where stations are widely
separated, a map having many miles

per inch is better than one with few
miles per inch. For this study. an
M-3 or World Airways Chart would
be best. For studying a high-fre-
quency or low-power station, a Sec-
tional is more appropriate. While
Sectional maps are available every-
where in the United States. they are
not always found in other countries.
World Airways Charts can be pro-
cured anywhere in North America.

Final Proof

“The proof of the pudding is in
the eating.” This expression applies
well to the frequency search on the
day after the FCC grants a Con-
struction Permit. Many engineers
believe that there are no new fre-
quencies available, but 20 possibil-
ities have been uncovered in the
midwestern states during the past
year. It is true that a search is more
difficult now and that an applicant
will usually have to accept a di-
rectional antenna. If, however, an
engineer or potential owner is deter-
mined—and exercises care in a

search—it is possible that new fre-
quencies can be found. A

Fig. 5. Section of 7.5 minute U.S. Geological Survey map shows much detail.
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The
Broadcast

Most Complete
Reference Available

THE BROADCAST INDUSTRY BUYERS
GUIDE is the most comprehensive
listing of products and manufacwurers
available to the broadcast-communica-
tions industry. The complete cross-
referencing gives the buying decision-
maker complete on-the-spot informa-
tion when it's needed most.

PUBLISHED ANNUALLY

This much-needed reference source on prod-
ucts and their manufacturers for the AM,
FM, TV, CATV industry will now be available
on an annual basis starting with the 1st
Edition_in January, 1967. THE BROADCAST
INDUSTRY BUYERS GUIDE will be the one
compliete source equipment buyers can rely
on for day-to-day information—year after
year.

THE BROADCAST INDUSTRY BUYERS
GUIDE will be divided into three main
sections to provide quick, accurate
reference for the buying decision-
makers in all radio and television sta-

tions.
» ALPHABETICAL PRODUCT LISTINGS:
The first section will list about 500

product classifications used by the
broadcast industry. Under each prod-
uct listing are the name of the com-
panies that manufacture the product.
» MANUFACTURERS PRODUCT LIST-
ING: The second section lists in al-
phabetical order the names of broad-
cast equipment manufacturers. Under
the name of each company is a list
oftall their broadcast equipment prod-
ucts.

» COMPANY REPRESENTATIVES AD-
DRESS LISTINGS: The third section
contains the names, addresses, and
phone numbers of the manufacturers
representatives according to states.

MANUFACTURERS — .., >

A FREE LISTING in the 1967 edition of
THE BROADCAST INDUSTRY BUYERS
GUIDE places the names of your firm,
products and reps before virtually all
the buying decision-makers in the radio
and TV broadcast industry.
This comprehensive Guide is the ONE
guide broadcast equipment buyers can
rely upon for day-to-day information.
If your firm has not received a Man-
ufacturer's FREE Listing Form . . .
phone or write Hugh (Scotty) wallace,

Advertising Sales Manager at Area
Code 317-291 3100

Broadcast
Engineering

4300 W. 62nd St.—Indianapolis, Indiana 46206
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INTERNATIONAL

— First Choice of those
who demand the Best!

From

$1295
Unsurpassed Performance

ips db cps s/n
"7-1/2 +2 30—30,000 55db
"3.3/4 +2 30—20000 52db
T1.7/8 +3 50—13,000 45db

u) ¥ Lo International

Eulln Model SS824
14343 1/4 Track Stereo

Box 1000, Dept. BE-8
Elkhart, Indiana 46517

Put a £=aow in Your Future!

Circle 1tem 17 on Tech Data Card

NOW...THE IDEAL

COAXIAL PATCH FIELD
for TV STATIONS

Normal thru coaxial cir-
cuits  without wuse of
patchcords.

Source automatically ter-
minated in proper impe-
dance when fload side is
patched.

Permits testing of active

circuit  without interrup-
5> tion of signal.
e Extremely high density

(22 iacks on 19 x 13%”

IQ"
f/. panel).
v

COJAX has all features
of COTERM except self-
termination  of  source
when load side is patcked.
Accepts same patchcord
as COTERM.

Quick Unique snap locking fea-
OISCONNECY ture permits eas; inser-

tion and removal eien in

CONNECTP! extremely  high  density
\'y patch fields.

e Easy to install using

standard tools and avail-
able for wide range of
coaxial cables.

We stock a complete line
of panels and related accessories.

COOKE
Engineering Company

735 N. Saint Asaph Street, Alexandria, Va.
TWX 703-931-4200 Telephone: 703-548-3889

Circle Item 16 on Tech Data Card
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Vertical Interval

(Continued fram Page 22)
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—-40 WINDOW AND . 125y SEC T PULSE RESPONSE

Fig. 6. Study of “T‘’ sin2 pulse will

signed to measure sin’ and bar
pulscs. Present tolerances are also
indicated. These graticules indicate
quickly whether corrections are in
order. The tolerances are referred
to as the “K” factor of the sin? bar
pulses. (See Fig. 7.)

The stairstep signal is a good
test of system linearity (gamma)
and is particularly useful in the
testing of transmitters and micro-
wave systems. Most studio systems
(excluding cameras) usually do not
have serious problems with linearity,
unless clipping occurs because of
improper levels or overpeaking, or
misadjustment of clipping stages.
Linearity problems usually occur in
transmitter power or modulator
tubes, and microwave transmitters.

The stairstep 3.58-mHz signal is
a good test signal because it permits
at least three measurements to be
made: low-frequency nonlinearity,
high-frequency nonlinearity, and dif-
ferential phase.

A low-pass filter will eliminate
the 3.58-mHz signal, leaving only
the low-frequency stairstep on the
display. This stairstep indicates low-
frequency nonlinearity because the
steps should progress from black to
white level with equal amplitude. A
high-pass filter eliminates the low-
frequency stairstep from the dis-
play, leaving the 3.58-mHz burst
from each step, but displayed on a
common base line. Amplitude

reveal overshoots and other problems.

change in any of the bursts will be
indicated, as perfect lincarity leaves
each burst with equal amplitude.

The 3.58-mHz signal can also be
separated from the stairstep and
fed to a phase analyzer or vector-
scope to indicate differential phase
changes and problems.

Conclusion

VITS are excellent dynamic sys-
tem-performance indicators which
operate continuously. Thcy are a
tool with which system perform-
ance can be measured with cali-
brated test methods and stationary
indicators, thus eliminating the
need to rely on constantly changing
picture information. At best, how-
ever, VITS are indicators and not
correction test signals. Some opera-
tion-control corrections can be

made during programming, but
maintenance adjustments should be
made during shut-down. A
"T1I
SIN 2 PULSE
RINGING CAUSED
BY VERTICAL

SIDEBAND FILTERS
OR OTHER SHARP-CUTOFF
FILTERS

GHOST IMAGE
/ REFLECTION
IN TRANSMISSION
LINE

BLACK RINGING CAUSED BY VIDEO CABLE PROBLEM
OR COLOR EQUALIZER PRE-EQUALIZATION

Fig. 7. Special graticule on waveform
monitors measures sin? and bar pulses.
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COLOR LOCK TO NETWORK

7~ INSERT OR WIPE COLOR TO COLOR—BOTH COLOR SOURCES
SOLIDLY LOCKED TOGETHER

o~ CHANGES FROM COLOR FEED TO MONOCHROME AND BACK
TO COLOR LOCKED AUTOMATICALLY

COLOR FEED

A ARBEe

‘e i@ £ QQOO@_
; QG o
v i W, nﬁucnuuron )
2:.- TELEMET O imraee, ’ : 3 TELECWROWE
TELEMET COLOR SUBCARRIER
REGENERATOR MODEL 3516-A1

e Fully automatic color locking system when used
with Model 3514-A1 Color Standard & Burst
Flag Generator

® Locks to within 1.5° of incoming burst phase
e Fine and coarse phase adjustments on front panel
e input and output indicator on front panel

e Can be used with other makes of color standards
with use of external relays for automatic operation

Oi

‘@r TRREE @55

@ mcw vmm e COLO; ﬁ,"'m“““o SN
2 YI:LIIIITCO AMITYVILLE, M. ¥ =

TELEMET COLOR STANDARD & o
BURST FLAG GENERATOR ® Fully transistorized

MODEL 3514-A1 ® Binary dividers provide accurately phased
31.5 Kc reference signal

Dual 3.58 Mc color subcarrier outputs

Burst flag output

® Proportional control oven

31.5 Ke to
sync generators

TO ENCODER

3.58 subcarrier locked to network while in color

‘1-1‘ ""L-

& TELEMET COMPANY

%‘ C S ’(? 185 DIXON AVENUE, AMITYVILLE, N.Y. ® PHONE (516) 541-3600

—— o
"oms’f v
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ENGINEERS' EXCHANGE

Audio Switcher
Modification

Lo

Ll

by John E. Thayer IL-O
Chief Engineer, KDON

Salinas, California . i
o2 ]| =2 |2
S L
i

Audio switchers are used in rela- }
tively few radio stations for a num- 3
ber of reasons, one of which is that t }

they do not “mix” audio signals. — o
This is especially true with “top-

Q 0000 0O0O0CO0CO

I
[ =

e
>
=
=
=

forty” formats where a constant high
level signal is desired. We have mod- > , w, l . [ i
ified our typical switcher so that t_‘} 5 S
signal release is slightly delayed, o4 4 :
at%d, in conjunction wgith )z; compyres- B ! S o CR5
sor, a smooth transition from one fgm“ f MKZ I I“ I ﬂ"‘ s Igl\"’l.¢
signal source to another is achieved. o | T 1000 1000 1000 T MD

Delayed signal release is effected ol e, N iy w2 =
by adding capacitors across the re- comRoLj i CONTROL
lays, substituting larger diodes, and Cfo o o
eliminating the power-supply filter ” ; e 5 ) ot
capacitor. The capacitors are 1000 slo o Jo] 2
mfd and the substituted diodes are 4lo ot

IN2484’s. The capacitors hold the

For very wide, powerful fill light ap-  constant color temperature is re.
plications in motion pictures and tele-  quired. Singles, variable focus and

vision. Use long-life 3200°K quartz-  fixed, and fixed focus doubles (illus- 1 pDLO IQ_I‘!@

fodine lamps on 120 or 230 volts AC  trated). “TV"' models available for SSNZZZ7 (213) 843-1200

or DC. ideal for color work where television studio installations. 1015 Chestnut Street, Burbank, California
Colortran meets every lighting challenge . . . with A BERKEY PHOTO COMPANY

Academy Award Winning Quartz-lodine lights,
Circle Item 21 on Tech Data Card
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relays open for an extra second or two, and the diodes
permit higher voltages and currents.
Mr. Thayer is this month’s contest winner. Have yon entered?

Ribbon-Microphone Repair
by Ed Schloss
KAAR-TV
Spring Valley. Calif.

At 3:00 p.m. the over-eager son of the owner of a
shoestring rock and roll recording studio decided to
check out the mikes for a session scheduled at six
o’clock. Since it was difficult for him to hear the control
room speaker—you guessed it—he blew on the mikes.

Everything went well until he got to the only good
mike in the system—an RCA 44 of some antiquity. He
blew out the ribbon.

Normally, the repair of a microphone should be
done at the factory. but this outfit had neither time nor
budget for that luxury. There was no way to get another
mike, and the other mikes in the system were not suit-
able. Therefore, I decided to make another ribbon.

The first attempt with aluminum foil was pretty bad,
and pleated aluminum foil was not much better. Finally,
we found a good substitute with the foil from a Nestles
candy bar (about the right thickness and compliancy).
It was smoothed on a sheet of glass, cut with a razor
blade, and pleated by placing it on a pocket comb and
applying pressure with the edge of the thumb in a con-
linuous longitudinal motion. The best ribbon was ob-
tained with a comb that had teeth spaced about s inch
apart.

Replacing the ribbon in the magnet was relatively
uncomplicated, but tedious. Steel tools could not be
used close to the magnets, so toothpicks were used to
position and apply slight tension to the ribbon. The
small holder screws were tightened with an ordinary
miniature screwdriver. Our first good ribbon had a
slight lateral bow and scraped on the pole pieces.

It took about four hours to get the hang of it, but
later replacements took about half an hour. The final
result was amazingly good. It wasn’t factory quality, but
it was good enough for a demonstration.

This method of repair is recommended only for an
emergency, or where the budget is extremely low and
high quality is not necessary.

Turntable Cartridge Maintenance
by Walter L. Moring
WCSC-TV
Charleston, South Carolina

Cartridges which employ “push down and twist”
type styluses often collect dust and other refuse in the
stylus “seat” area. This keeps the stylus from seating
properly and results in low output and a loss in high
frequency response. It is common for maintenance tech-
nicians to be misled into the belief that a faulty cart-
ridge is responsible and to replace the cartridge with a
new one.

When this combination of faults occurs, try cleaning
the stylus seat area before replacing the cartridge. Push
the stylus down and twist one-quarter turn to the right
or left. Using a soft brush and a gentle type of solvent
cleaner, carefully remove dirt accumulations from the
front and rear stylus seats. Restore the stylus to its
normal operating position and check to see that it is
properly seatcd. It should be exactly in the center. If it
is not, severe distortion will result. This is caused by
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How to get...
and hold
a top job

in AM-FM-TV...

a message from Carl E. Smith, E. E.,
Consulting Broadcast Engineer

In over 30 years in broadcasting, I've met hundreds of really top
flight technical men and 98 9; of them were at or near the top because
they “"knew their stuff”. There is no substitute for knowledge.

Even if a friend or relative can get you a good job, you'll fail mighty
fast if you can’t produce results. The first good emergency will
separate the men from the boys. I've seen it happen again and again
... when things start to go sour and the signal isn't what it should
be, skill is the only acceptable solution.

To get and hold a top engineering job, you need advanced technical
education. And you can get it through a program of college-level
study used by broadcasting engineers for 30 years. Cleveland Insti-
tute’s Advanced Communications Engineering Course has helped
thousands of men prepare themselves for key positions in radio and
television engineering. It can do the same for you.

So don’t let that next promotion pass you by. Send the coupon
below for full details. There is no obligation. I want you to know
what you can accomplish . . . if you want to get ahead. If the coupon
is gone, write: Cleveland Institute of Electronics, 1776 E. 17th St.,
Dept. BE-29 Cleveland, Ohio 44114.

SEND COUPON TODAY

Cleveland Institute of Electronics

1776 E. 17th Street, Dept. BE-29

Cleveland, Ohio 44114

Please send me free information on your Advanced Communi-
cations Engineering Course . . . without obligation.

r—————————

Name
(please print)
Address County
City State Zip
A leader in communications training . . . since 1934
__________________________ J
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RADIO STATIONS
o

MEET NEW
FCC REQUIREMENTS

Measure Your
19 kc

Stereo
Pilot Carrier
and the

67 kc
SCA Frequency

Use Two
Solid State Oscillators

Unit Price $13500 ea.

Write today

for specifications

SERIES EROS 400

‘ercC

electronic research co.

A TEXTRON COMPANY

PHONE 913-ME. 1-6700

10,000 W.75th ST. « OVERLAND PARK, KAN. 66204
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the stylus holder restricting movement of onc or the
other of the pole pieces. Check also to see that the
stylus holder is not bent.

Signal Failure Alarm
by James C. Miller
KOKH-FM/TV
Oklahoma City. Oklahoma

Active video gain riding is virtually a thing of the
past with automatic level control on the film chain,
table video-tape machines, and high quality network
transmission. Still, interruptions occasionally occur, and
when they do they demand instantaneous response.

Here is a simple, dependable device which, when
bridged across a 75-ohm line carrying a standard 1.4
volt composite video signal, will ignore the standard
fade to black but will react instantly to total loss of
signal. It will automatically sound an audible alert,
switch on a light at a remote location, switch sync gen-
erators, put up the trouble slide, or re-cycle the trans-
mitter. Mounted near the video patch panel, it can be
bridged across various outputs to help isolate inter-
mittents.

The device consists of a twin triode isolation ampli-
fier, a power supply, and a sensitive relay. The first sec-
tion of the 12AT7 is a high-gain video amplifier. This
is followed by a signal-rectifying network which pro-
vides approximately 3 volts negative bias (with 1.4 volts
video input) to the second grid. Component values were
chosen to close the relay when the signal level drops to
.2 volts. The second half of the tube is a DC amplifier
with the relay in the plate circuit. The relay used was
purchased at a government surplus store. If a less sensi-
tive relay is used, the value of R9 should be varied
accordingly.

=5

Vi 12-12A17 V2 12-12AT7 tos

S K1 - SIGMA

. SAINSTRUMENTS
] SERIES
< 5R)
5
= R9
170 4V VIDED 180K
INNEG SYNC

Tl - STANCOR
PASA2l &

Emergency Filament Supply
by Harold Hardy
Chief Engineer KTTT
Columbus. Nebraska
Recently a high voltage rectifier filament transformer
failed at noon on a saturday. The fault was in the pri-
mary winding, and very difficult to repair. The rectifier
filament total load was S volts at 10 amps. Because of
the high voltage insulation required, rewinding seemed
impossible, so a six-volt car battery was used with the
battery placed on a wooden block to insulate it from
ground. It was necessary to shut down every three hours
to change batteries for recharge. This carried us through
until a new filament transformer arrived.
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NEWS OF THE INDUSTRY

INTERNATIONAL

Global Network Urges
Use of Satellite

Steps to hasten the growth of global
television were taken by Worldvision
International Commercial Broadcasters
and ABC International during three
days of worshops in Mexico City.

The Worldvision broadcasters, rep-
resenting stations in 25 countries, voted
unanimously to move with dispatch to
secure for television its “inherent right”
of access and priority to the global
communication satellite system

The group gave a mandate to World-
vision network manager Kevin Corri-
gan to work with ComSat and any
other necessary organization, to see
that global television is allowed to be-
come the practical working medium
that satellite technology is now mak-
ing possible.

“Global television is not something
that we are going to have to wait for
a far-off future to implement,” Donald
W. Coyle, president of ABC Interna-
tional remarked. “It is upon us now.
By the end of this year, satellites will
be capable of communicating with
two-thirds of the world. By 1968, when
ABC-TV will telecast the Summer
Olympics from Mexico City, television
will be able to reach all of the world
—LIVE!

“The broadcasters have moved to
do all they can to insure that television
will have access to the system com-
mensurate with the great public serv-
ice it can provide, and at a realistic
price. With television around the world
growing at such a fast pace; with sat-
ellites literally shrinking the world and
bringing the peoples of the world closer
together, television now has communi-
cations opportunity, responsibility, and
challenge that it must be allowed to
fullfill completely.”

The group expressed the hope that
along with an expanded number of
ground stations, with a capability for
both sending and receiving, which are
already planned, a number of smaller
stations with receiving ability be pro-
jected so that live via-satellite pro-
grams will reach isolated people.

The Worldvision stations upheld the
advantages of a freer flow of infor-
mation through participation by and
operation of ground stations by com-
mercial broadcasters.

“The development of a truly effec-
tive global television system calls for
satellites with a much greater capabil-
ity than those now planned,” Mr.
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Coyle said. “Unless we launch birds
with many more channel capabilities,
our technological progress will not
fully live up to the potential it has for
serving all of the world. It is this po-
tential for service that must be a major
influence in the development of the
international commercial satellite sys-
tem.”

Plans for closer communications and
relations between the Worldvision sta-
tions to solidify their operational base
were also adopted.

A Board of Governors for the net-
work was created, with each member
responsible for one facet of telecasting.
The members are:

William Davies, Southern Television
Corporation, Ltd. (Australia)—Sports.

Hubert Federspiel, Televisora de
Costa Rica, S. A.—News.

Kan-ichiro Matsuoka, Nippon Edu-
cational Television—Programming.

Mrs. Consuelo de Montejo, Produc-
ciones Tecnicas (Colombia) — Public
Relations, Promotion.

Dr. Pedro Simoncini, Dicon Difu-
sion Contemporanea, S. A. (Argentina)
Sales.

Robert Stewart, Republic Broadcast-
ing System (Philippines)—Technology.

Color TV For Philippines

An agreement providing for the
establishment of the first color tele-
vision broadcasting station in the Phil-
ippine Islands was announced jointly
by the Bolinao Electronics Corp. of
Manila and the Radio Corporation of
America,

The Philippines thus will become the
second Far East nation to introduce
United States-type color television, the
other being Japan, which has been
highly successful in its color TV op-
erations for the past three years.

Eugenio Lopez, Jr.,, President of
Bolinao Electronics Corp., said that
his company plans to install RCA
color equipment in its Manila Chan-
nel 3 station—DZAQ-TV—and have
color on the air by November.

Although the initial color broadcasts
will be limited to filmed programs,
slides and commercials, live programs
in color will be presented as soon as
increased viewership is established.

Bolinao, which operates three broad-
cast divisions consisting of 19 radio
stations and four television outlets,
introduced black-and-white television
in the Philippine Islands.

For several years before entering
the broadcasting field, Bolinao has
been a manufacturer of electronic
equipment for radio stations, and an
innovator in electronics.

FROM REPAIRS TO
COMPLETE OVERHAUL

« Video tape recorder service

« TV camera overhaul

« Antenna inspection measurements

* Microphone & pick-up repairs

« Transmitter performance measurements
« Custom fabrication

« Installation supervision

* Console repairs

« TV projector service

* Microwave service

Broadcasters have selected RCA
for dependable service over the
past 30 years.

To guard performance of all
your equipment . ..

simply telephone one of the
following field offices:

Atlanta (phone 355-6110),
Chicago (WE 9-6117),
Philadelphia (HO 7-3300),
Hollywood (OL 4-0880).

Or contact Technical Products
Service, RCA Service Company,
A Division of Radio Corporation
of America, Bldg. 203-1,
Camden, N. J. 08101,

' 78 a )The Most Trusted Name

X/ in Electronics
®
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if THIS Yagi design doesn't
solve your problem. ..

choose from over 100 other
Taco ruggedized Yagi antennas

There is simply no compromise when l
you specify a TACO Yagi antenna or
antenna system, As a pioneer manufac-
turer and prime supplier of Yagi an-
tennas, TACO has developed models for
every communications need— point-to-
point, rebroadcast TV, Translator, CATV,
MATV, ETV, or sophisticated tracking ‘
arrays.

TACO Yagi antennas are available in 5, 8, and

10 element designs in single or multiple arrays

NATIONAL

Manufacturer Wins Emmy Award

The MVR Corporation of Palo Alto,
Calif. (also known as Machtronics) re-
ceived the television industry’s highest
honor when corporation president Kurt
R. Machein accepted an Emmy Award
for “Individual Achievement in Engi-
neering Development” from the Aca-
demy of Television Arts and Sciences.
The Emmy Award was presented for
the development of the MVR Video-
disc Recorder.

The recorder is used for both instant
replay and stop-action sports broad-
casts. It is also employed in the NASA
Apollo Space Program.

Firm Changes Name

Because of increased involvement in
color videotape syndication and dub-
bing, and an unprecedented demand
for tape-to-film transfer, Acme Film
Laboratories, Inc. has changed its
name to Acme Film & Videotape Lab-
oratories, according to Mel Sawelson,
general manager of the Hollywood-
based firm.

A new trademark design accom-
panics the name change. It is similar
to Acme’s well-known film core, but
is also symbolic of Acine’s participa-
tion in videotape.

New Eastern Field Office

Cohu Electronics, Inc., San Diego,
Calif., has established an eastern field
office in Pleasantvilie, N. Y., to assist
its representative organizations east
of the Mississippi in broadcast and
closed-circuit television applications.

Edward T. Clare, Cohu vice presi-
dent-marketing, said Edward J. Manzo,
formerly with CBS Laboratories and
General Precision, Inc., will direct the
Cohu-East operation.

New Export Representatives

Three new export representatives
have been appointed by McMartin
Industries, Inc. They are Rocke Inter-
national Corporation, New York City,
for broadcast; ManRep Iuc., North
Miami Beach for audio (Central and
South America only); and Gates Radio
of Canada for both broadcast and
audio.

Theatre, Television,
and Film-Lighting Symposium

The second annual theatre, televi-
sion, and film lighting symposium was
held in Chicago on May 9 and 10,
1966, sponsored by the Illuminating
Engineering Society. Technical presen-
tations and discussions among the three
hundred lighting personnel provided
valuable information, especially through
the interchange of ideas. Reports on
methods, standards, and new equip-
ment developments emphasized signifi-
cant changes now being made.

The program of this symposium was
balanced to provide data on all aspects
of the theatre, television, and film in-
dustries. The opening state-of-the-art
report set the stage for the discussions,
forums, and technical papers which
followed. The demonstration of the
lighting methods used in the various
fields revealed many close similarities
among them, and illustrated the count-
less changes taking place.

The progress show of new equip-
ment developments provided a fitting
climax to the symposium. More than
sixty recent developments from ap-
proximately ten manufacturers were
demonstrated, again emphasizing the
change in these fields.

ATC Purchased

Harris-Intertype Corporation and
Automatic Tape Control, Inc. of
Bloomington, Ill., have completed an
agreement for the purchase of ATC
on June 1 by the Gates Radio Com-
pany of Quincy, Ill., a subsidiary of
Harris-Intertype.

for vertical or horizontal polarization. These
are cut and tuned for specific broad or narrow |
bands in the frequency range from 30 MHz to
500MHz.

TACO catalogs almost one hundred and fifty
different types of Ruggedized Yagis—each
suited to do a particular job best. TACO's tre-
mendous backlog of experience in special-
function design is matched by no other
antenna manufacturer. [

Send for complete catalog data today.

antennas and

m antenna systems

JERROLD ELECTRONICS CORPORATION
Government and Industrial Division
Philadelphia, Pa. 19106 |
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® Only 1 DC pair
required

.

o Write for Bulletin 214

® 10 channels

135 NOGAL DR

MOSELEY

ASSOCIATES, INC.
SANTA BARBARA, CALIF.
(805) 967-0424
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Automatic Tape Control is a large
manufacturer of automation equip-
ment for radio broadcasting stations.
The electronic products it manufac-
tures include automatic systems that
permit AM and FM stations to pro-
gram their music, announcements, and
features in advance of broadcast
through magnetic tape memories.

Owners of Automatic Tape Control,
founded in 1959, include Adlai E.
Stevenson III, the estate of the late
Adlai E. Stevenson II, and Loring C.
Merwin, publisher of the Daily Panta-
graph, who is also president of ATC.
Other large stockholders are Vernon
A. Nolte, president of WROK Inc.,
Rockford, Ill., and Robert S. Johnson,
general manager of ATC.

The company will continue to man-
ufacture ATC products in Blooming-
ton, under Gates Radio management.

PERSONALITIES

Alexander J. Autote has been ap-
pointed marketing manager for Pro-
fessional Products at CBS Laboratories
according to Barton Conant, general
manager of the Professional Products
Department. CBS Laboratories is the
technological division of the Columbia
Broadcasting System, Inc.

In his new capacity, Mr. Autote
will be responsible for all phases of
marketing and customer service of the
expanding commercial product line.
These products include professional
equipment for the broadcast industry,
stereo and monaural test records, digi-
tal display equipment, video amplifi-
ers, and a new line of professional
test instruments.

Mr. Autote joined CBS Laborator-
ies in 1961 and, prior to his new posi-
tion, had been editorial coordinator,
publications manager, advertising and
sales promotion manager, and Broad-
cast Products manager. He served
four years with the U.S. Air Force
both in the U.S. and Saudi Arabia.

Matthew M. Dorenbosch, vice pres-
ident, North American Philips Com-
pany, Inc., has announced the ap-
pointment of Television Ultilities Cor-
poration, Long Island City, Ncw York,
as national representatives for the
standard line of Norelco closed-circuit
television and allied video and sound
equipment.

Mr. Dorenbosch emphasized that
product inventory and service stock
will continue to be supplied from the
Norelco warehouse and service cen-
ter also in Long Island City.
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Advanced, Solid State
SoeolmacZes .

Super B Series

MEETS OR EXGEEDS ALL NAB SPECIFICATIONS AND REQUIREMENTS

And Here's the New
Economy King

COMPACT 400-A

w = ks
Don't let their low price fool you.
New, solid state SPOTMASTER
Compact 400's are second only to
the Super B series in performance
and features. Available in both play-
back and record-playback versions,
these Compact models share the
traditional SPOTMASTER em-
phasis on rugged dependability.

Top Quality

Tape Cartridges

%

Superior SPOTMASTER tape car-
tridges are available in standard
timings from 20 seconds to 31 min-
utes, with special lengths loaded
on request. In addition, Broadcast
Electronics offers a complete selec-
tion of blank cartridges, cartridges
for delayed programming and heavy
duty lubricated bulk tape. Prices
are modest, with no minimum order
required.

Introducing the Super B, today's
truly superior cartridge tape
equipment.

New Super B series has
models to match every
programming need—record-
playback and playback-only,
compact and rack-mount.
Completely solid state, handsome
Super B equipment features
functional new styling and ease
of operation, modular design,
choice of 1, 2 or 3 automatic
electronic cueing tones, separate
record and play heads. A-B
monitoring, biased cue recording,
triple zener controlled power
supply, transformer output. ..
all adding up to pushbutton
broadcasting at its finest.

Super B specs and performance
equal or exceed NAB standards.
Our ironclad one-year guarantee
shows you how much we think
of these great new machines.

Write, wire or call for complete
details on these and other
cartridge tape units (stereo, too)
and accessories . .. from
industry's largest, most
comprehensive line, already
serving more than 1,500 stations
on six continents.

BROADCAST
ELECTRONICS;, INC.

8800 Brookville Rd., Silver Spring, Md.
Area Code 301 o JU 8-4983
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Eliminated by Revere-Mincom
Dropout Compensator...

ap% todti\wﬁ_;h%rter wave IengN@Wr tip prdjection emﬁ)IO){etcii1 in
i-ban , dropout pro mes Mmore prevalent than
]'Ehose e(rjwcountered i IOkai The distractling wI:jite
lashes destroy otherwlise pri I nt ahd good, clean video
signals. CTﬁ m

The Revere-Mincom Dr
kle of Hi-band/Color VTR by detecting the dropouts as they occur and
replacing the “lost” signal with stored information from the previous
scan line of the same field.

Moderately priced, the Dropout Compensator features maintenance-
free, solid-state circuitry, standard rack mounting and compatibility
with all VTR equipment.

Rescue old tapes. Insure optimum playback quality in new COLOR/HI-
BAND recordings. Save money by eliminating unproductive engineering
evaluation time and unnecessary wear on expensive recorder heads and
VTR equipment.

Call or write today for a demonstration of the remarkable Dropout
Compensator.

Revere-
Mincom
Division COMPANY

300 S. Lewis Rd., Camarillo, California
(805) 482-1911

Riker Industries
Huntington Station, L. 1., N. Y.
(516) HA 1-3444

See the Dropout Compensator in action at the NAB show; booths 248 and 103.

Circle Item 39 on Tech Data Card
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NEW PRODUCTS

For further information about any item. circle the associated number on the Tech Data Card.

Extended-View Recorder

(85)

The Model 156 strip-chart record-
ers permit a 12-inch span of recorded
information to be viewed, and by
opening the front door, twelve inches
more can be examined. Two sliding
plastic windows provide access to
the visible part of the chart, so that
notations can be made even when
the recorder is operating. This Rust-
rak Instrument Co. recorder uses
inkless,  dry-writing  process and
chart paper. Various chart speeds
from 1/16 inch per hour to 1800
inches per hour are possible; and at
1 inch per hour, a full 24-hour record
is visible at a glance. The 3'2-inch
extruded aluminum panel is suitable
for EIA rack mounting. Case dimen-
sions behind the panel are 3'2-in.
high, 17 in. wide, and up to 8 in.
deep. Price is $80 plus the cost of
the selected instrument.

I i
¥ 15“’,

Dual-Purpose Studio Monitor
(86)

The Model 600 wide-range pro-
gram monitor, developed by CBS
Laborateries division of Columbia
Broadcasting System, Inc., allows the
measurement of program audio, noise,
and crosstalk on a single 60-db-wide
scale. Unlike the standard volume indi-
cator which measures only the top 23
dbof signal level, this program monitor
displays information from +3 to =57
db on a single linear decibel scale.
Reference settings for 0 db are ad-
justable from +18 to —22 dbm. The
instrument allows the accurate read-
ing of low-level audio material as
well as line-noise measurements dur-
ing program pauses. In addition, it is
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equipped with a DC output for graph-
ic logging or remote metering.

Although the monitor is not in-
tended as a replacement for the
standard volume indicator, the meter
ballistics are such that in the top 23
db of the range. the readings are com-
patible with VU indications. This fea-
ture permits use of the instrument as
a studio monitor as well as a measur-
ing tool. The Modcl 600 is priced
at $34S.

16MM Avtomatic Camera
(87)

Canon Scoopic 16, by Canon USA,
Inc., is a professional 16-mm motion
picture camera combining automatic
CdS exposure control, a built-in 13-76
mm zoom lens with through-the-lens
reflex viewing, electric drive, and au-
tomatic loading.

A cross-coupled CdS cell, located
above the lens mount, can be pro-
grammed for ASA film speeds from
10 to 320 and automatically sets prop-
er exposure from f1.6 to f22 for each
with all of the camera’s running
speeds, 16, 24, 32, and 48 frames per
second. An illuminated scale, located
inside the reflex viewfinder, shows the
aperture selected by the exposure sys-
tem. Apertures can also be selected
manualily, and are indicated in the
finder scale in cither the automatic or
manual mode of operation.

The lens is a Canon f1.6 13-76mm
zoom in a focusing mount; The lens
focuses down to 5 ft (an accessory
screw-in clos¢-up lens is available).
Optical design of the lens consists of
18 elements in 12 components. A
manual zoom lever is employed to
change focal lengths.

The electric motor, which runs at
16, 24, 32 and 48 fps (and shoots sin-

gle frame with accessory cable re-
lease), is powered by a single 12.5-volt
rechargeable  and  interchangeable
nickel-cadmium battery. Batteries are
capable of providing power for about
800 ft of filming per charge.

The camera utilizes standard 100-
ft rolls of 16-mm film, which are load-
ed by means of an automatic thread-
ing system. The unit weighs 7 Ib.. §
oz. and measures 83 in x 1% in X
5'8 in.

Suggested list price is $1,250.

(;P]EILIE‘]IEiI()iE\
ENGINEERS

We are interested in contacting 10
Station Engineers capable of design
or field engineering. Excellent oppor-
tunities in TV Development Engine-
ering and Systems Engineering with
Sarkes Tarzian, Inc., Broadcast
Equipment Division.

TV station engincering experience
required, BSEE or equivalent desir-
able. Send resume of experience, or
call, Mr. Biagio Presti, Broadcast
Equipment Division, Sarkes Tarzian,
Inc., Bloomington, Indiana, Area
Code 812, 332-7251.

Symbol of Excellence
in Electronics J

SPOTMASTER
R Tape

Cartridge

==l Racks

g

... from
industry’s
most comprehensive
line of cartridge tape equipment.
Enjoy finger-tip convenience
with RM-100 wall-mount wood
racks. Store 100 cartridges in
minimum space (modular con-
struction permits table-top
mounting as well); $40.00 per
rack. SPOTMASTER Lazy
Susan revolving cartridge wire
rack holds 200 cartridges. Price
$145.560. Extra rack sections
available at $12.90.

Write or wire for complete details,

W

BROADCAST ELECTRONICS, INC.
8800 Brookville Road
Silver Spring, Maryland
Circle Item 27 on Tech Data Card
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Studio Recorder
(88)

Utilizing two capstan drives in-

stead of the conventional single cap-
stan to carry the tape, the Tape-Athon
Corp. Maestro has a measured start-
ing time of less than .01 second, and
a stopping time equal to 2" of tape
at 7'2 ips running speed. This quick
reaction permits precise programming
and editing. Over a 30-minute span
of tape, the initial and second runs
coincide within +2.0 seconds.

The standard Maestro is available
with 7%2 and 33% ips tape speeds
and accommodates 102" tape reels
for 'a” tape. It has a capacity of
2400° of 1.5-mil tape and 7200° of
“triple-play” tape. Rewind time for a

SALESMEN ARE

GOING
PLACES

with the new
BP-211 BRIEFCASE
TAPE CARTRIDGE PLAYBACK

$198.00

Now all your Sales Presentations can be
PROFESSIONAL and IMPRESSIVEI

A slim SAMSONITE attache case and fully
transistorized tape cartridge playback — all
in one! Operates on either A/C or recharge-
able battery. Plays up to 3 hours without
recharging. Full fidelity speaker. Plays all
cartridge sizes. Light weight with portfolio
in lid section for papers and sales aids.

Write or Phone

SPARTA

ELECTRONIC CORPORATION
6450 Freeport Blvd.
Sacramento, Calif

Circle item 34 on Tech Data Card
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2400’ reel is 60 seconds. The recorder
may be ordered with 15-7% ips, 3% -
1 7% ips, or 178-15/16 ips tape speeds.

Controls for the tape transport
consist of pushbuttons for pLAY, sTOP,
FAST FORWARD, and FAST REWIND, and
shade-type toggle switches for TAPE
SPEED and TORQUE (used to compen-
sate for 10%2” or 7" reels). Tape is
threaded by dropping it into a slot.

A number of options are available
besides the tape speeds. An “edit”
switch stops the take-up reel and by-
passes the tape-break switch, permit-
ting one-reel operation with slack
tape for editing. An automatic re-
versing switch may be ordered that
provides tape reversal at end of reel.
A remote-control box is also avail-
able for operating the transport and
the record switch.

Prices start at $1200.

50-Watt Monitor Amplifier
(89)

A 50-watt monitor amplifier fea-
turing all silicon semiconductors, is
available from Melcor Electronics
Corp. Known as Model AB-47, this
unit can be used as a driver for disc-
cutting heads, and the optional in-
tegral output autotransformer pro-
vides a 70-volt line for sound distri-
bution and reinforcement systems.

The Class-B output circuitry of the
amplifier is supplied from a self-con-
tained power supply. If the output
of the amplifier is short-circuited
during operation, the dissipation-
limiting circuit is activated immedi-
ately; this feature is intended to pro-

tect the amplifier from damage even
if deliberately shorted.

Other features include bandwidth
of 20 Hz to 15 kHz, sensitivity of 70
mv to produce rated output, full pow-
er out for 4-, 8-, -and 16-ohm outputs,
and high-impedance input.

~T

AC Power Plant
(90)

A 4000-watt AC light plant has
been developed for gencral-purpose
standby emergency use or as a con-
tinuous-duty sole-source power sup-
ply by Kato Engineering Co. It fea-
tures a revolving-field AC generator
with separate rotating exciter directly
connected to a Wisconsin engine. The
plant is available in either single or
three phase.

Features include grease-sealed-for-
life generator main bearing, solid-
state voltage regulation and inherent
overioad protection. Standard equip-
ment includes engine muffler, gover-
nor, rope start, heavy-duty base, four
115-volt receptacles, and one 230-volt
receptacle.

Accessories available include push-
button plant starting, remote stop and
start, load-demand idler, 3-wheel dol-
ly, fucl pump for larger gas tank, and
radio shielding. Factory direct price
for basic unit is $365.

Smfa Precision Antennas

* OFF-THE-AIR PICKUP —FM or TV
* LOW POWER UHF, VHF TV TRANSMITTING
* STL AND TELEMETERING ANTENNAS

Engineered to meet rigid FM and TV station specifications,
and to endure the tests of weather and time.

Built to your specifications by

SCALA RADIO CORP. ™ 5 "

1970 Republic Ave.

Circle Item 33 on Tech Doto Card
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Cardioid Microphone
(92)
The Model 777 “Jet Star” micro-

phone by the Turner Microphone Co.
features a cardioid pattern and easy
changeover from hand-held to stand-
mounted operation. The on-off switch
is a rotary type marked for good read-
ability even in dim lighting. Rolled-off
bass response is provided to permit
close-to-mouth use without popping
and breath noises. The microphone
has an impedance of 150 ohms. bal-
anced line. Its list price is $110.

Video Amplifier
(93)

The MARK VIII AGC amplifier
has been designed by Ball Brothers
Research to provide capability to com-
pensate automatically for a variety of
video signal deficiencies. Two models

are available, the standard A unit
where local drives are supplied, and
the B unit for remote operation. Both
models offer color capabilities and
provide continuous monitoring of vid-
co signals from a variety of originat-
ing equipment.

The solid-state units automatically
adjust video gain and setup, and re-
store video signals to a predetermined
nominal level with input variation of

6db. Automatic gain-control action
over a 2:1 change is provided during
the active scan portion of each linc.
Color burst is passed, without AGC
action, through the unit at preset or
unity gain. Differential phase and gain
are held at 0.6° and 1%, respectively,
at the input within the dynamic range
of operation. Sync may be added to

August, 1966

No noise after
500,000 operations

with Altec rotary
attenuators.

Here's proof.

No need to get involved in the old-fash-
ioned daily cleaning of contacts when
you use Altec rotary attenuators. That’s
because Altec attenuators stay clean, as
proved in recent tests. We applied a
15,000-Hz tone at —90-db to the attenuator
input and 90-db gain to the output. This
test firmly establishes stability, both phys-
ically and relative to noise, after repeated
long-term operations.

Running the units for 500,000 operations
showed no increase over the insignif-
icant residual noise. In a second test,
we ran units for 4000 operations,
let them idle for four weeks, &7
then repeated the operations %
to a total of 50,000, Still no 2 |
noise.

If you think about
it, 500,000 operations
come out to more
than 125 opera-
tions every
day of the

an

crease in

/ noise! But

of Altec rotary

attenuators

are even better than that, because they

were still going strong and noise-free

after 500,000 operations!

So, just for old times’ sake, go ahead

and clean your Altec attenuators once a
year —even if they don’t need it!

Here’s why Altec rotary
attenuators are best:
1. Pure silver precision-lapped brushes
& contacts. By using fine (pure) silver
instead of copper alloy (coin silver), we
eliminate the major cause of noise-caus-
ing contaminants. Coin silver oxidizes,
reducing conductivity and increasing
noise level. Altec’s pure silver sulphides,
actually forming a wear-reducing lubri-
cant. Pure silver is one reason for Altec’s
lowest contact resistance, less than 1.0
milllohm! Altec’s solid silver contacts are
cold-forged, giving them as much density

/4 \

as silver can have. Compare this to ordi-
nary silver plating of competitive units,
which is spongy and easily wears off.
2. Unique double-nested brushes. Altec’s
unique suspension sys-

tem permits the use

of pure silver

brushes. ﬁ(&\
. \ '
\A \ O
Y R

. A

2\ “\\ ( ‘\’.; Se— (’
/ \ . A < Individ-
S ,/, ually sus-
&7 R pended brushes
A, maintain perfect
: 7~ contact. Bounce and
stumble are impossible.
3. Unique brush rotor.
Rotor is backed by a thrust
= bearing that eliminates
1 wobble-plate action. Turn the
knob of an Altec attenuator—
you'll feel the difference!
4. Cadmium iridite finish protects
steel parts from corrosion.
5. Black dulite prevents corrosion on
cold rolled steel parts.
6. Thrust bearing is made of spring brass.
7. Brush tension springs are of beryllium
copper.
The most commonly needed Altec rotary
attenuators are available off the shelf for
prompt delivery. Custom configurations
made to your requirements. Write for our
new precision attenuator literature.

New gain set now available

The new
Altec
gain set is
a precision
test instrument
for measuring the gain, loss,
frequency response, and signal level
of audio devices. Simultaneous input and
output and two VU meters permit simul-
taneous readings, and the unit can be
used for balanced or unbalanced circuits.
Write for complete data.

* AﬂllnEEE © 1966 AL

A Division of 277> Ling Altec, Inc., Angheim, Californiy
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either or both video outputs when op-
erating with noncomposite video.

The system detects normal studio
operations, such as fade-to-black, and
protects against adding excessive gain
correction: operation returns to nor-
mal gain when video is returned to the
input.

Front-panel controls adjust the lim-
its of video gain-attenuation servos. A
bypass switch, to route the video sig-
nal directly to the output terminal,
may be operated remotely. The unit is

TV AUDIO
SYSTEM
ENGINEER

Experienced in TV systems facilities
planning and installation. Positions
open for systems design of large
TV audio consoles.

Send Resume to:

WARD ELECTRONIC INDUSTRIES
142 CENTRAL AVE.
CLARK, NEW JERSEY 07066
PHONE: (201) 382-3700

PortaPak |

Cartridge
Playback Unit

Your time salesmen will

wonder how they ever

got along without it!

Completely self-con-

tained and self-powered, PortaPak | offers
wide-range response, low distortion,
plays all sized cartridges anywhere and
anytime. It's solid state for rugged de-
pendability and low battery drain, and
recharges overnight from standard 115v
ac line. Packaged in handsome stainless
steel with a hinged lid for easy mainte-
nance, PortaPak | weighs just 11Y% Ibs.
Vinyl carrying case optional.

Write or wire for full information.

BROADCAST ELECTRONICS, INC.

8800 Brookville Road
Silver Spring, Maryland

Circle Item 30 on Tech Data Card
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constructed entirely of plug-in mod-
ules which mount in a standard relay-

rack card housing.

DC To AC Power Inverter

(94)
The Terado Corp. Gemini Model
50-128 solid-state  power inverter

changes the regular storage battery
current of a car or boat to 117 volts
filtered AC. Capacity of the inverter
is 450 to 500 watts. The unit is
housed in a copper-clad case with
carrying handle and is priced at $88.

Transistorized Audio Preamps

(95)
Two high-gain audio preamplifiers,
designed for internal DC power

operation, are called “Mix-Amps™ by

Switcheraft, Inc. These miniature
transistorized devices are intended
for increasing output of low-level

microphones and reducing high-fre-
quency response loss in long micro-
phone cable runs. The devices can be
used for impedance matching, fixed-
gain applications, and for boosting
low-level outputs of attenuating net-
works and pads.

Specifications of both “Mix-Amps.”
Model 503 and 504. include re-
sponse of +1db from 20 to 20,000
Hz. a gain of 25 db with the im-
pedance switch in the 1Low (2000-ohm)
position, and a gain of 6db with the
switch in the HI (35,000-ohm) posi-
tion. The “Mix-Amp” has a separate
switch to control "Off" and *“On”
functions. and a standard “AA" cell
provides up to 1000 hours of operat-
ing time. Model 503 accepts standard
V4" phone plug: Model 504 has the
same design features except the output
plug is a long-shouldered. standard
phone plug.

List price for Model 503 is $16.50
and for the Model 504, $14.50.

Synchronizing Pulse Generator
(96)

Integrated circuits are featured in
a new synchronizing pulse generator
and power supply developed by Dage-
Bell Corp., a subsidiary of Raytheon
Co. Designed particularly for televi-
sion broadcasting systems, the gen-
erator employs solid-state circuits ex-
clusively. It provides composite sync,
mixed blanking, and horizontal and
vertical drives. The Dage sync gen-
erator is available to meet either
EIA/FCC. CCIR. or high-scan-rate
standards. It is offered in scan rates
from 525 to 1203 lines.

An automatic switching accessory
insures against outages by instantly
shifting sync generators should any of
the four sync-generator outputs fail.
Other options include a dot-bar gen-
crator and color subcarrier to provide
all required signals for both black-
and-white and color camera chains. A
digital countdown feature eliminates
further adjustment after the factory
setup.

The generator occupies 52 inches
of vertical space in a standard 19-inch
rack. Quick-access. plug-in modules
with external test points facilitate
maintenance.

The self-contained unit has provi-
sions for a sync-slave module to
provide sync-lock capabilities for re-
mote/local applications. AFC modes
of operation include fast, slow, and
crystal lock for minimum time dis-
turbance of the signal.

Solid-State TV Switching
(97)

Dynair Electronics is producing a
basic Series 5100 switching system
which consists of twenty SW-5100A
switching modules and five DA-5150B
video output modules in a single
mounting frame. Each switch module
has five switch junctions, providing

BROADCAST ENGINEERING



Cardioid Microphone

92

The Model 77; ‘)‘Jet Star” micro-
phone by the Turner Microphone Co.
features a cardioid pattern and easy
changeover from hand-held to stand-
mounted operation. The on-off switch
is a rotary type marked for good read-
ability even in dim lighting. Rolled-off
bass response is provided to permit
close-to-mouth use without popping
and breath noises. The microphone
has an impedance of 150 ohms, bal-
anced line. Its list price is $110.

Video Amplifier

93

The MARK V(lll) AGC amplifier
has been designed by Ball Brothers
Research to provide capability to com-
pensate automatically for a variety of
video signal deficiencies. Two models
are available, the standard A unit
where local drives are supplied. and
the B unit for remote operation. Both
models offer color capabilities and
provide continuous monitoring of vid-
eo signals from a variety of originat-
ing equipment.

The solid-state units automatically
adjust video gain and setup, and re-
store video signals to a predetermined
nominal level with input variation of
+6db. Automatic gain-control action
over a 2:1 change is provided during
the active scan portion of each line.
Color burst is passed, without AGC
action, through the unit at preset or
unity gain. Differential phase and gain
are held at 0.6° and 1%. respectively,
at the input within the dynamic range
of operation. Sync may be added to

August, 1966

No noise after
300,000 operations

with Altec rotary
attenuators.

Here's proof.

No need to get involved in the old-fash-
ioned daily cleaning of contacts when
you use Altec rotary attenuators. That’s
because Altec attenuators stay clean, as
proved in recent tests. We applied a
15,000-Hz tone at —90-db to the attenuator
input and 90-db gain to the output. This
test firmly establishes stability, both phys-
ically and relative to noise, after repeated
long-term operations.

Running the units for 500,000 operations
showed no increase over the insignif-
icant residual noise. In a second test,
we ran units for 4000 operations,
let them idle for four weeks,
then repeated the operations <
to a total of 50,000. Still no (
noise.

If you think about
it, 500,000 operations
come out to more
than 125 opera-
tions every
day of the

&

an in-

crease in

/ noise! But

o Altec rotary

attenuators

are even better than that, because they

were still going strong and noise-free

after 500,000 operations!

So, just for old times' sake, go ahead

and clean your Altec attenuators once a
year —even if they don’t need it!

Here's why Altec rotary
attenuators are best:
1. Pure silver precision-lapped brushes
& contacts. By using fine (pure) silver
instead of copper alloy (coin silver), we
eliminate the major cause of noise-caus-
ing contaminants. Coin silver oxidizes,
reducing conductivity and increasing
noise level. Altec’s pure silver sulphides,
actually forming a wear-reducing lubri-
cant. Pure silver is one reason for Altec's
lowest contact resistance, less than 1.0
milliohm! Altec’s solid silver contacts are
cold-forged, giving them as much density

as silver can have. Compare this to ordi-
nary silver plating of competitive units,
which is spongy and easily wears off.
2. Unique double-nested brushes. Altec’s
unique suspension sys-

tem permits the use

of pure silver

brushes. \ ~—

/ oS S Individ-
/ LA ) ually sus-
pended brushes

maintain perfect
contact Bounce and
/ tumble are impossible.
3. Unique brush rotor.
Rotor is backed by a thrust
bearing that eliminates
wobble-plate action. Turn the
knob of an Altec attenuator—
you'll feel the difference!
4. Cadmium iridite finish protects
steel parts from corrosion.

5. Black dulite prevents corrosion on
cold rolled steel parts.

6. Thrust bearing is made of spring brass.
7. Brush tension springs are of beryllium
copper.

The most commonly needed Altec rotary
attenuators are available off the shelf for
prompt delivery. Custom configurations
made to your requirements. Write for our
new precision attenuator literature.

New gain set now available

The new
Altec
gain set is
a precision
test instrument
for measuring the gain, loss,
frequency response, and signal level
of audio devices. Simultaneous input and
output and two VU meters permit simul-
taneous readings, and the unit can be
used for balanced or unbalanced circuits.
Write for complete data.

A Division of 277vLing Altec, Inc., Anaheim, California
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either or both video outputs when op-
erating with noncomposite video.

The system detects normal studio
operations, such as fade-to-black, and
protects against adding excessive gain
correction; operation returns to nor-
mal gain when video is returned to the
input.

Front-panel controls adjust the lim-
its of video gain-attenuation servos. A
bypass switch, to route the video sig-
nal directly to the output terminal,
may be operated remotely. The unit is

TV AUDIO
SYSTEM
ENGINEER

Experienced in TV systems facilities
planning and installation. Positions
open for systems design of large
TV audio consoles.

Send Resume to:

WARD ELECTRONIC INDUSTRIES
142 CENTRAL AVE,
CLARK, NEW JERSEY 07066
PHONE: (201} 382-3700

Cartridge
Playback Unit

Your time salesmen will

wonder how they ever

got along without it!

Completely self-con-

tainedand self-powered, PortaPak | offers
wide-range response, low distortion,
plays all sized cartridges anywhere and
anytime. It's solid state for rugged de-
pendability and low battery drain, and
recharges overnight from standard 115v
ac line. Packaged in handsome stainless
steel with a hinged lid for easy mainte-
nance, PortaPak | weighs just 11%;ibs.
Vinyl carrying case optional.

Write or wire for full information.

BROADCAST ELECTRONICS, INC.

8800 Brookville Road
Silver Spring, Maryland
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constructed entirely of plug-in mod-
ules which mount in a standard relay-
rack card housing.

S ——————.

DC To AC Power Inverter

(94)
The Terado Corp. Gemini Model
50-128 solid-state  power inverter

changes the regular storage battery
current of a car or boat to 117 volts
filtered AC. Capacity of the inverter
is 450 to 500 watts. The unit is
housed in a copper-clad case with
carrying handle and is priced at $88.

Transistorized Audio Preamps

(95)
Two high-gain audio preamplifiers,
designed for internal DC power

operation, are called "Mix-Amps™ by

Switcheraft, Inc. These miniature
transistorized devices are intended
for increasing output of low-level

microphones and reducing high-fre-
quency response loss in long micro-
phone cable runs. The devices can be
used for impedance matching, fixed-
gain applications, and for boosting
low-level outputs of attenuating net-
works and pads.

Specifications of both “Mix-Amps,”
Model 503 and 504. include re-
sponse of +1db from 20 to 20,000
Hz, a gain of 25 db with the im-
pedance switch in the Low ( 2000-ohm)
position, and a gain of 6db with the
switch in the HI (35.000-ohm) posi-
tion. The “"Mix-Amp"” has a separate
switch to control "Off" and "On”
functions, and a standard “"AA™ cell
provides up to 1000 hours of operat-
ing time. Model 503 accepts standard
4" phone plug: Model 504 has the
same design features except the output
plug is a long-shouldered. standard
phone plug.

List price for Model 503 is $16.50
and for the Model 504, $14.50.

Synchronizing Pulse Generator
(96)

Integrated circuits are featured in
a new synchronizing pulse generator
and power supply developed by Dage-
Bell Corp., a subsidiary of Raytheon
Co. Designed particularly for televi-
sion broadcasting systems, the gen-
erator employs solid-state circuits ex-
clusively. It provides composite sync,
mixed blanking, and horizontal and
vertical drives. The Dage sync gen-
erator is available to meet either
EIA/FCC. CCIR, or high-scan-rate
standards. It is offcred in scan rates
from 525 to 1203 lines.

An automatic switching accessory
insures against outages by instantly
shifting sync generators should any of
the four sync-generator outputs fail.
Other options include a dot-bar gen-
erator and color subcarrier to provide
all required signals for both black-
and-white and color camera chains. A
digital countdown feature ecliminates
further adjustment after the factory
setup.

The generator occupies 52 inches
of vertical space in a standard 19-inch
rack. Quick-access, plug-in modules
with external test points facilitate
maintenance.

The self-contained unit has provi-
sions for a sync-slave module to
provide sync-lock capabilities for re-
mote/local applications. AFC modes
of operation include fast, slow, and
crystal lock for minimum time dis-
turbance of the signal.

E 7 J
J
NS
Solid-State TV Switching
(97)

Dynair Electronics is producing a
basic Series S100 switching system
which consists of twenty SW-5100A
switching modules and five DA-5150B
video output modules in a single

mounting frame. Each switch module
has five switch junctions, providing

BROADCAST ENGINEERING



Quality AM
BROADCAST
TRANSMITTERS

EXCEED FCC SPECS.

a 20-input, S-output basic building
block when a frame is completely
filled. Any number of these frames
may be combined to provide a sys-
tem of virtually any size.

Another version, the Series 5110,
is for use in smaller systems. It uses i
the same modules, except the basic w, 004 {01 fik
frame has only 15 of the switch mod- \ ol romy s
ules. Five of the spaces normally used
for switch modules are filled with a
power supply which provides power
for all modules in the frame. This
basic building block has 15 inputs
and 5 outputs.

The Series 5100 Switching System
is available with a variety of local
and remote control panels, combining
amplifiers. and sync-adding output
amplifiers. Control panels may be | B CHISIR L N LL
of the standard lighted or unlighted 200’/ safety factor; 300'. reserve

o 5 o in air cooling; minimum tube costs;
push-button variety, or, if desired, a low distortion high level plate modu-
standard telephone dial is available lation: automatic overload recycling;
for selection of signals.

Puices

$ 3,495.00
$ 4,545.00
$ 4,850.00
$13,900.00
$16,600.00
$89,500.00

250w
Soo0wW
T1KW
SKW
10KW
SOKW

CCA - AM - 5000 D

The CCA AM.5000D, SKW AM
broadcast transmitterincorporates fea-
tures that are standard in all CCA AM

minimum floor space; full accessibility
with hinged meter panels.

CCA

CCA ELECTRONICS CORPORATION YOUR
GLOUCESTER CITY, NEW JERSEY INQUIRY
(609)-456-1716 INVITED

AM & FM TRANSMITTERS AT REALISTIC PRICES

Circle Item 31 on Tech Data Card

Telephone-Type Relay Switches
98

A telephone-typ(c r)elay that switches
RF (through video frequencies) with
low distortion is manufactured by
Magnecraft Electric Co. Designated
the Class 22F Series, these relays may
be obtained with either SPST-NO or
SPDT RF contacts rated for 3-amp
loads at 115VAC or 32VDC, nonin-
ductive. They are available with aux-
iliary contacts rated for S-amp loads Square

at 115VAC or 32VDC. noninductive.
Round—inches and mm .
“p

Auxiliary contacts may be specified
in configurations up to DPDT.

These relays are built to specific
customer requirements. Coils may be
obtained single-wound in any resist-
ance up to 20,000 ohms, with any Double D"
operating voltage up to 230 voits,

AC or DC, and with time delay on With Greenlee punches

either the operate or release time.
Nominal operating power required
is 2 watts for DC operation, or 5 volt-
amperes for AC operation. Ten stand-
ard catalog numbers are listed.

MOVING?

Don't Lose Touch . . .
Receive BE as usual at your new address
Write: BROADCAST ENGIKEERING
Circulation Department

4300 West 62nd St., Indianapolis 8, Ind.

August, 1966

Here's the simple speedy way to cut smooth,
accurate holes in metal, hard rubber, plas-
tics, epoxy, etc.

Save hours of hard work , . . punch clean, true
holes in seconds for sockets, controls, meters,
and other components, Easy to operate. Simply
insert punch in a small drilled hole and turn with
awrench. For use in up to 16-gauge metal. Avail-
able at leading radio and electronic parts dealers.

I
@M GREENLEE TOOL CO

Division of Greenlee Bros. & Co.
1866 Columbia Avenue, Rockford, 11l. 61104

Circle Item 32 on Tech Data Card

53



A complete, portable two-way mi-
crowave communications terminal ap-
proximately the size of an attache
case has been developed by the Fed-
eral Laboratories division of Interna-
tional Telephone and Telegraph. The
microelectronic Pico® CXL-series ter-
minal can carry multichannel voice,
data, television, or radar signals. The
terminal contains a receiver, trans-
mitter, order-wire internal signaling,
handset, a high-gain planar array an-

tenna,
supply.

Two-Way Microwave
Communications Terminal

and battery-operated power

The Pico set can be used by televi-
sion broadcasters to cover events at

Why is Belden specified by
most broadcast engineers?

Belden designs and manufactures a complete line of
audio, camera, and control cables to meet every TV
and radio broadcasting, recording studio, and remote
control need.

Many Belden Audio and Broadcast Cables feature
Beldfoil* shielding. This superior cable shield pro-
vides 100% protection against crosstalk...increases
electrical reliability . . . reduces cable diameter and
weight...is easier to terminate...usuallylower in cost.

Here is just a part of this complete line, available from
stock. Ask your Belden Electronics Distributor for
complete information. Request also a copy of the
latest Belden Electronics Catalog.

*Belden Trademark—Reg. U.S. Pat. Off.

Two-Conductor Unshieided Cables

)

, =
Cloged Clrcult TV Camera Cables

4
A

W]
B

—

Microphone Extension Cable

¢ Retractile Microphone c;blu

—
8-5-6
see your Belden Electronics Distributor Belden

BELDEN MANUFACTURING COMPANY -
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Flexible Power Supp!y CW

and cable

electronic wire

P.O.Box 5070-A » Chicago, tllinols 60680

remote locations. Airlines, railroads,
highway departments, and others can
use the terminal to carry a large vol-
ume of communications traffic. It
can also perform emergency chores,
such as restoring ¢ommunications in
a disaster area, or temporarily bridg-
ing a cable break.

The set is available in four config-
urations, complete with power sources:

1. No. 1 is packaged around the
neck of a horn antenna, and is about
the size of a press photographer’s
camera.

2. No. 2 contains an integral flat-
pack antenna, and is the size of an
attache case.

3. No. 3 is a rack-mounted, five-
watt, one-cubic-foot unit containing
an order wire.

4. No. 4 is a torpedo-shaped unit
20" long and 5.5 in diameter,
mounted on a pole, tower, or other
structure.

Designed to function properly at
least one year without servicing, Pico
operates from AC power or a pack
of nickel-cadmium rechargeable cells.

Spotlight Conversion

The MOGUL-BI® (Mogul Bi-Post
Quartz Converta) illustrated here and
the MOGUL-PF® (Mogul Prefocus
Quartz Converta) from Packaged
Lighting Services make it possible to
convert 8-12” fresnel spotlights to a
quartz light source.

The Convertas snap into the exist-
ing sockets — no physical changes
are required. They are equipped with
a telescopic adjustment device which
permits the proper lamp-filament po-
sitioning through the existing lens.
Five varied quartz lamps are inter
changeable in the Mogul Convertas:
from 1000-watt, 2000 hours, 3000°
K to 2000-watt, 150 hours, 3200° K.
They can be burned in any position
and are made to provide balanced
lighting with constant color tempera-
ture. Price is $37.50.

BROADCAST ENGINEERING
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59.

60.

61.

AUDIO & RECORDING EQUIPMENT

ATLAS SOUND—Catalog S66-67 exhibits complete equip-
ment line including PA loudspeakers, microphone stands,
and accessories.

EASTMAN KODAK-—24-page booklet describes magnetic
tape properties, tolerances, and manufacturing processes.
Accompanying spec sheet details Eastman types.
KRS—Technical Bulletins S-1, SB1, and SB6A provide in-
formation and specifications on STACTape® line of cart-
ridges, 1-STACT® cartridge playback machine, and 6-
STACT® broadcast-type playback unit.

MEMOREX—A new four-page brochure specifies proper-
sound-system, high-fidelity, automotive, and radio-TV re-
ties of 75 series precision magnetic tape for helicul-scan
recording.

QUAM-NICHOLS- -General Catalog 66 lists public-address,
placement speakers.

SPARTA—Product Guide illustrates and details new 800C
series tape cartridge system using CII-5 deck mechanism.
VIKING OF MINNEAPOLIS—Literature is for Model 230
tape transport.

CATV EQUIPMENT

ENTRON—Offer is spec sheet for model MTV multiple-tap
directional coupler with variable attenuation.

COMPONENTS & MATERIALS

INTERNATIONAL ELECTRONICS—Complete specification
data includes characteristic curves for the Mullard 6076/-
QYS5-3000A transmitting tetrode. Additional general folder
lists complete IEC/Mullard special-purpose tube range in-
cluding the 10M series.

SKYDYNE—Complete catalog shows 30 off-the-shelf glass-
fiber equipment transportation cases with a variety of
shock- and vibration-absorbing interiors. Cases are especial-
ly suited for lenses, microphones, cameras, and other deli-
cate equipment.

SOLITRON—News release covers Hi-PAC® interconnection
system which employs variety of substrates for use as
ground, heatsink, or insulator.

SWITCHCRAFT—New Product Bulletin 161 is for 14412G
handset cradle switches designed to hald WFE and other
standard telephone handsets.

MICROWAVE DEVICES

MICROWAVE ASSOCIATES—Design and performance of
2-gHz all solid-state microwave TV relay system are out-
lined in 16-page brochure.

VARIAN ASSOCIATES—Brochure entitled “Micro-Link . . .
Your Guide to Better ETV" tells story of how 2500mHz
ETV can be used to link all schools in a given school
district.

MOBILE RADIO & COMMUNICATIONS

HERB KRECKMAN—8-page Catalog No. 68 illustrates and
details line of communications antennas.

MOSLEY ELECTRONICS—Catalog lists complete
1966 Citizens band equipment.

line of

POWER DEVICES

HEVI-DUTY—Bulletin 7-22 supplies data on
requldtor using saturable-core reactor.

line-voltage

August, 1966

FOCUS ON
QUALITY

" D

CLETRON, manufacturer of Orthicon and Vidicon
Deflection Components for Commercial and Military
applications offers you quality-engineered products and
services that have been incorporated as standards in
the country’s leading manufacturing companies of Tele-
vision Camera Equipment.

specifications on the complete line
of Cletron Deflection Components.

Quality products by Cletron. ..
Manufacturers of Deflection Components, Custom
Transformers and Sound Reproducing Devices. ..

CLEVELAND ELECTRONICS, INC.

1974 East 61st Street, Cleveland, Ohio 44103, U.S.A.
Circle 1tem 35 on Tech Data Card
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ANOTHER
LITTLE
BLACK
BOX

FROM

FOR COLOR
A NEW
LAP AMPLIFIER

FEATURES:
* VELVETY-SMOOTH TRANSITIONS

* GUARANTEED INHERENT TRACKING

* HI-PERFORMANCE DA SPECS

* ELIMINATION OF CLAMPING

* FAULTLESS COLOR RENDITION

* IDEAL UNIT FOR COLOR SWITCHING SYSTEMS
* DUAL OUTPUTS

* BRIDGING INPUTS

* LOCAL AND REMOTE CONTROL

* ALL SILICON SEMICONDUCTORS

* UNUSUAL PRICING—$555.00

FEATURE FOR FEATURE, THERE IS NOTHING COMPARABLE

ON TODAY’S MARKET.

FOR MORE INFORMATION
CALL OR WRITE

APPLIED ELECTRO MECHANICS, INC.
2350 Duke Street
Alexandria, Va. 22314
703-548-2166
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76.
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RADIO & CONTROL ROOM EQUIPMENT

AUTOMATIC TAPE CONTROL—Specification sheet is for
automatic program logging models APL and APL-M.

CBS LABORATORIES—Information is available on new
FM Volumax. Offer extends to description of new' wide
range Program Monitor with +3 to —57db linear decibel
scale.

DAYTON ELECTRONICS—Complete technical manual de-
scribes $/6 solid-state SCA multiplex receiver with modu-
lar construction.

KARG LABORATORIES—Data sheet and descriptive article
on Model XT-3 crystal-controlled FM tuner for program re-
lay and studio monitor.

REFERENCE MATERIALS & SCHOOLS

CLEVELAND INSTITUTE OF ELECTRONICS—New pocket.
size plastic “Electronics Data Guide" includes formulas and
tables for: frequency vs. wave length, db, length of
antennas, and color code.

GATES—Two engineering reports “Units of Measurement
in Equipment Performance’’ and ‘Preventing FM Over-
modulation,” written by Wallace Kabrick, are offered.

HAYDEN BOOKS—New 64-page catalog lists Hayden and
Rider technical books for engineers, technicians, and
management.

STUDIO & CAMERA EQUIPMENT

CLEVELAND ELECTRONICS — A 52-page quick-reference,
step-down diecut catalog covers complete information on
Vidicon, Plumbicon®, and image-orthicon deflection com-
ponents. Included are photographs, specifications, techni-
cal data, and dimensional drawings.

KEMLITE—Series of brochures details specifications and
aplications of reflectors, high-intensity electronic flash tubes
for photography, and straight and helix second-generation
flash units for laser pump and other research applications.

TV ZOOMAR—Literature describes Model 10X40C 10-to-1
zoom lens for image-orthicon cameras.

ZOOMAR—Booklet includes spec sheets for Zoomar Mark
III, IV, VI, XB, and XX lenses. A special “Pocket Guide to
Field Coverage of Lenses for Vidicon Cameras” is part
of offer.

TELEVISION EQUIPMENT

COLORADO VIDEO—Data sheet gives description of Model
501 "Slow-Scan” TV camera.

INTERNATIONAL NUCLEAR—Information sheet concerns
reed-relay video switching systems.

TELEMATION—Spec sheet is for low-cost video processing
amplifier for VR-660 and other video tape recorders.

TRAID—New 35-mm stop-motion projector is subject of
specifications sheet.

VITAL—Data sheets give specifications of Model VI-500
stabilizing amplifier, Model VI-10A video distribution ampli-
fier, and Model VI-20 pulse-distribution amplifier.

BROADCAST ENGINEERING
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Professional Services

VIR JAMES
CONSULTING RADIO ENGINEERS
Applications and Field Engineering
345 Colorado Blvd,

Phone: (Area Code 303) 333-5362

DENVER, COLORADO 80206
Member AFCCE

Classified

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

The classified columns are not open to
the advertising of any broadcast equipment
or supplies regularly produced by manu-
facturers unless the equipment is used and
no longer owned by the manufacturer. Dis-
play advertising must be purchased in such
cases.

JAMES C. McNARY

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

CARL E. SMITH
Consulting Radio Engineers
AM, FM, TV ond CATV
8200 Snowville Road
Cleveland, Ohio 44141
Phone: 216-526-4386
Member AFCCE

CAMBRIDGE CRYSTALS
PRECISION FREQUENCY
MEASURING SERVICE
SPECIALISTS FOR AM-FM-TV
445 Concord Ave. Phone 876-2810
Combridge, Mass, 02138

AMPEX HEAD ASSEMBLY RECONDI-
TIONING SERVICE for all Ampex pro-
fessional model recorders., This profes-
sional service features precision relap-
ping of all heads for maximun: head life,
Your nssembly is thoroughly cleaned and
guides are replaced as required. Price in-
cludes optical and electrical inspection
and complete testing on Ampex equip-
ment in our plunt, Full track or half
track assemblies . ., . $35.00, One to two
day service. “Loaner” assemblies avail-
able if necessary, LIDPPS, INC.,, 1630
Euclid Street, Santa Monica, California
9040¢. (213) EX 3-0449. tf

VIDEO TAPE RECORDER
AUDIO HEAD ASSEMBLY SERVICE
Precision relapping of all heads and sup-
porting posts, including cleaning and
testing, Ampex head assembly with “cue”
tracks, 275,00 complete, RCA units also
relapped. One to two ay service. LIPPS,
INC., 1630 Euclid St,, Santa Monica, Calif,
90104. (213) EX 3-0449. tf
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EQUIPMENT FOR SALE

RADAR RCA Model CR-101 marine radar,
120 VAL, in good operating condition, 35KW
“X" band transmitter, 12" PPL indicator,
ranges to 50 miles. Make a fine local area
weather radar. $1500.00 FOB Chicago. Write
1.0, Box 71. Northluke, lllinois 60164, 7-66 2t

CO-AXIAL CABLE Heliux, Styroflex, Spiro-
line, ete. Also rigid and RG types in stock.
New material, Write for list. Sierra-Western
Eleetric Co., Willow and 2#th Streets, Oak-
lund, Calif, Phone 415 832-352 5-66-tF

Audio Egquipment bought, sold, traded.
Ampex, Fairchild, Crown, Mcintosh, Viking,
F.F. C. Brewer Company, 2100 West Hayes
Street, Pensacola, Florida. 3-64-tf

Television / Radio / communications gear of
any type available. From a tower to a
tube,  Microwave, transmitters, c¢amerns,
studio equipment, mikes, ete. Advise your
needs—ofters, Electrofind Co., 440 Columbus
Ave.,, NYC. 212-EN-25680. 8-614 tf

COMMERCIAL CRYSTALS and new or re-
placement crystals for RCA, Gates, W, E,,
Bliley, and J-K holders: regrinding, repair,
ete. BC-601 crystals; alse service on AM
monitors and H-P 3358 FM monitors, Na-
tionwide unsolicited testimonials praise our
products and fast serviee, Eidson Electronic
Company, Box 96, Temple, Texas. 5-64 tf

Trimm 504 Audio Patch cords $4.00. Audio
jack panels for 19” racks, 10 pair $8.95.
Repeat coils 500-500 ohim fiat to 20kc $4.00
—Relay racks and equipment cabinets.
Write for list. Gulf Electro Sales, Inc.,
7031 Burkett, Houston, Texas. 4-66-tf

NEW CAPSTAN PRESSURE IDLERS FOR
AMPEX 300’s, 350’s, and 35it's, $15.00, TA-
BER MANUFACTURING & ENGINEERING
CO., 2619 Lincoln Ave., Alameda, California.

4-66-61

AMPEX HEADS repluced in your 3 head
300, 350, 351 assembly, Qur heads are manu-
factured under controlled laboratory con-
ditions and are guaranteed to meet or
better original equipment specitications.
Full track and half track $97.50., We will
send free brochure. TABER MANUFACTUR-
ING & ENGINEERING CO., 2619 Lincoln
Ave,, Alameda, California. 4-66-6t

AMPEX HEAD RECONDITIONING SERVICE
for 300’s, 350’s, 351°s and 354’, includes the
relapping of worn or grooved heads, and
the same complete alignment and quality
control testing as new head replacements.
Full and half track assemblies $15.00, two
track $60.00. TABER MANUFACTURING &
EQUIPMENT CO., 2619 Lincoln Ave., Ala-
meda, California. 4-66-6t

AMPEX VIDEO TAPE RECORDER AUDIO
HEAD ASSEMBLIES REBUILT. Assemblies
with cue track lapped $100.00, without cue
tracks, 8$80.00. New heads for assemblies
without cue track $220.00, with cue truck
$310.00, Assemblies without cue converted
with four new heads $350.00, TABER MAN-
UFACTURING & ENGINEERING CO., 2619
Lincoln Ave. Alameda, California 4-66-6t

EQUIPMENT FOR SALE

“AUDIO EQUIPMENT Whatever your
needs, check us first. New and used, Am-
pex. \G . Fairchild, Neumann,
fange Uher. Viking. Send
for equipment Audio  Distributors,
Ine.. 2342 S, Division Ave,, Grand Rapids,
Michigan 48507 6-66-6¢

RCA 96 A Limiter

RCA 66A Modulation Monitor—Nao Cover

RCA Power Max (As New)

Schaler Automa Model #60—2 Seeburg
Record Changers-— Model 200

Fairchild Cutting Lathe with one head and
equalizing amplitier and speaker

Genernl Radio—100 Cycle Noise and Distor-
tion Meter- Type 732A —Serinl #309

Langevin- -Model 119 —-Guardian Amplilier

Address all replies to Don C. Muckle, Chief

Ingineer, WPOP Radio, lartford, R-66-1t

AMPEX PR-10-2 2-truck stereo, R&P with
f-track playback. Mlso portable case. Like
audiophile owned., never used com-
ially, 2675, Dept. 155 Broadeast Engi-
neering.

EQUIPMENT WANTED

We need used 250, 500, 5K & 10K Watts
AM  Transmitters. No Junk. Broadcast
Electronics Corp. 1314 [turbide St., Laredo,
Texas 78040, 3-66-t1

Employment

SUPERVISING ENGINEER — Graduate elec-
trical engineer with at least 3 years AM.
Broadeast transmitter experience, first class
lic esirable, for administration, super-
and aining assignment at c¢hurch
rtwave radio station in Ethiopia,
For application and further details write
lngineering, Box 651, Addis Ababu, Ethio-
pia. 7-66-41

WANTED Technicians for closed circuit
systems planning closed circuit — color
television video tape nmaintenance or
supervision of installations of RCA equip-
ment, 113-08 94th Ave, Jumaica, New York,
207-3336. 6-6G6-t1

Immediate Openings with radio and TV
stations in all parts of the country for
chiet engineers, and both transmitter and
studio engineers. Send resume today to:
Nationwide Radio & TV Employment Agen-
cy, 645 North Michigan Avenue, Chicugo,
Hlinois, or call Area Code; 312-337-7075.

5-66-11

Job Hesdquarters for all Radio and Tele-
vision Engineers. Immediate openings exist
in 9 western states and elsewhere for qual-
ified engineer and technical personnel, All
categories from trainees to  experienced
transmitier maintenance, chief, assistant
chief, live color video maintenance and
technical operations. Send us your com-
plete resume now, The AMDPS Agency, 3974
Wilshire Blvd., Los Angeles, California
90005, Telephone DU 8-3116,

By Broadcasters — For Broadcasters

Maintenance engincer for new broadeast
closed circuit operation. First phone, five
ars' experience required, Excellent bhene-
climate, reereation areas. Resume; sal-
ary requirements to Director of ETV, South-
ern Colorado  State  College, Pueblo, Colo-
rado R-66-11t

Chief Engincer of large eastern television
station, Stadl' of 75 engineers and techni-
cians, Must be engineering graduate, exper-
fenced in all phases of TV engineering,
aperation  and  management, Good  salary
and working conditions. Send resume, Box
157 8-66-11

BROADCAST ENGINEERING



INTERNATIONAL NUCLEAR CORP.

I

Looking for a good
video stabilizing
amplifier?..... .o

one of the best on the market today. The TVAI with its associated series of plug-in
units offers high level performance and versatility for studio or transmitter use. It re-
moves all low frequency disturbances such as hum, bounce and tilt by sync-tip
clamping. This back porch level is preciscly stabilized without affecting color signals
in any way. Sync is stretched after back porch stabilization and then clipped ac-
curately to desired level. This level may be sct by means of a front panel control
which can be extended to a remote location. Stripped sync is provided at one
75 ohm internally terminated output connector, at a 4 volt level. The TVAI chassis
contains a plug-in compartment which accepts up to 4 plug-in units. Among these plug-
in units is the TVAI-E, providing a stripped color video channel, and the TVAL-D
which provides the means of adjusting peak-white clipping, white stretch and differ-

ential phase. Other plug-in units are listed below.

PRICES F.0.B. NASHVILLE, TENNESSEE

Model TVA1 Stabilizing Amplifier (less plug-ins) . .. $1,380.00
Model TVA1-A, Manually Operated Input Amplifier Unit . . . $310.00

Model TVA1-B, Input Amplifier Unit, with
Remote Master Gain and Chroma Panel . . . $425.00

Model TVA1-C Monitor Amplifier Unit . . . $265.00

Model TVA1-D White Stretch and Clip Unit . .. $240.00
Model TVA1-E Stripped Video Unit ... $450.00

Model TVA1-S Remote Sync Level Control Panel . . . $25.00

For more complete information write or phone:
[

/| INTERNATIONAL NUCLEAR CORPORATION

“Transistorizing the Television Industry”
608 NORRIS AVENUE e NASHVILLE, TENN. e PHONE 615-254-3366
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RCA color capability

VIDICONS

7735B For Exceptional Sensitivity
and Low-Lag Characteristics

8134 or 8134/V1 For Lightweight,
Compact, Color Camera Systems

8480 or 8480/V1 For Finer Broadcast Color Film Pickup

AVAILABLE FROM YOUR RCA BROADCAST TUBE DISTRIBUTOR

For complete technical information, ask for RCA’s new Camera Tube cata-
log, CAM-600B. RCA Electronic Components and Devices, Harrison, N.J.

@ The Most Trusted Name in Electronics
®



