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ITA 50 kw AM TRANSMITTER 
Compact ... Economical . .. Easy to operate ! 

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

ITA ELECTRONICS CORPORATION 
BROADCAST DIVISION LANSDOWNE, PENNA. 
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This is KTRK-TV's new broadcasting station it Houston, 
Texas. The exclusive use of Belden camera, audio, and 
control cables by this ABC affiliate helps assure KTRK of 
continuous, highly efficient programing. 

Looking over part of this 155,003 -foot Belden wire and 
cable installation are Byron TLrner, Salesman, Sterling 
Electronics (left), Jess Mitchell, KTRK Engineer (center), 
and Bill Donahoe, Belden Territory Salesman. They are 
standing in frort of a Belden wired control panel in one of 
the many KTRK studios. 
All of the wire and cable for this installation wag placed 
through Steriirg Electronics-one of Belden':: Houston 
distributors. 
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155,000 ft of Belden 
Audio, Camera, and 
Control Cable helps 
keep KTRK-TV on the air 
For all TV and radio broadcasting, 
recording studios, remote control cir- 

cuits, and similar applications, Belden 

manufactures the most complete line of 

application engineered wire and cable. 

Call your Belden electronics distributor 
for complete specifications. 

WIREMAKER FCR INDUSTRY 
SINCE 1902-CIICACO 

re, sappi} cords card sets and pertable cordaie 

meal household cords raga et wire . lead ere 
1110Y 
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GOOIER 

OPERATION, 

DEPENDABLE 

PERFORMANCE 
WITH 

PENiA'S 
EXCLUSIVE 

RIBBED-ANODL 

PL4D21A 

Users report longer tube life and 
better performance when substituting 
the Penta 175 -watt PL-4D21A for the 
4D21 (4-125A). Penta's unique ribbed 
anode makes the difference - beats the 
heat and stretches service life, because 
it is designed for 50 watts greater 
plate dissipation than the conven- 
tional 4D21 anode. Write today for 
free, factual PL-4D21A data sheet. 

RUGGED ONEPIECE PLATE CAP AND SEAL 
REDUCES POWER LOSS, WON'T LOOSEN AND 

WON'T EASILY BREAK OFF. 

MOLYBDENUM 
LEAD 

CAP 
BRAZE 

NONEX 
GLASS BULB 

PENTA LS® 
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INDUSTRY'S MOST COMPLETE LINE 

OF CARTRIDGE TAPE EQUIPMENT 

monophonic unit 

rack mounted units 

.. á.....a.s.r.a.as a 

wall mount cartridge rack 7. 

8 

lazy su 

tape cartridge winde - 

This is Spotmaster-the most complete line of quality cartridge tape equipment in the World. Pioneered by 
Broadcast Electronics, Inc.-Spotmaster equipment is now being used in over 500 radio and television 
stations in the U.S.A. and in over 100 stations in Canada, Mexico. Europe and Australia.. 

1. 500-Compact combination cartridge tape 'ecorder/playback unit; 2. 505-Compact cartridge tape playback unit 
3. 500S-Compact combination stereo cartridge tape recorder/playback unit; 4. 505S-Compact stereo cartridge 
playback unit (also available in rack mount); 5. 500R-7" rack mount corn b nation cartridge tape recorder/playback unit; 
6. 505R-7" rack mount car -ridge tape playback unit; 7. TP1-Tape cartridge winder; 8. RS200-Lazy susan revolving 
cartridge rack; 9. RM100-Wall mount cartridge rack; 1600, 1200-Tape cartridges. 
SOLD NATIONALLY BY: Visual Electronics Corp.., 
356 W. 46th St., N.Y., N.Y. CANADA - Northern 
Electric Co., Ltd., 250 Sidney St., Belleville, Ontario. 
AUSTRALIA-Simon Gray Pty_ Ltd., 28 Elizabeth 5t., 
Melbourne, C.I. 

BROADCAST ELECTRONICS, ,INC., 8800 BROOKVILLE RD., SILVER SPRING, MD. 
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have you joined 

the 

20,000 hrs. plus club? 

Durability records in vpa operation 
are commonplace where Raytheon 
Machlett 7007 tubes are installed. 
Actually, we have documented per- 
formances of 23,000 hours, 25,000 
hours and more. Join those stations 
for which 20,000 hours is common. 

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

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

RAYTHEON 

April, 1963 
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Who can deliver a fully transistorized broadcast VTR for less than $35,000? 
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AMPEX 

Now: the Videotape* Recorder is practical for any sized 
station. And low-cost mobile tape applications are a real- 
ity. It's all because of the VR -I 100-another Ampex tape 
recording innovation for televisiion. The VR -1100 is a 

transistorized broadcast recorder that costs less than 
$35,000. It has two speeds -15 ips and 71 ips. Provides 
three hours of recording at 71 ips. Is compatible with 
all 4 -head recorders. Takes less than half the floor 
space of previous VTRs. Weighs half as much. And can 
be equipped for single camera productlion- by add- 
ing the Vertical Lock Accessory that allows use of 
the Ampex Electronic Editor. What's more, low 
*TM Ampex Corp. 

power requirements and a new convection cooling 
system eliminate the need far blowers or special air 
conditioning in the station. Controls are minimized for 
simple operation. Maintenance costs are low. Reliability 
and performance characteristics are superb-all in the 
Ampex tradition. Order now for Fall programming. For 
complete details call your Ampex representative or write 
the only company providing recorders, tapes and core 
memory devices for every application: Ampex Corpo- 

ration, 934 Charter Street, Redwood City, Cali- 
fornia. Term financing and leasing are available. 
Sales and service engineers throughout the world. 

AMPEX 

Apriti. 1963 
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TURNER'S 401 

makes frequency response 

adjustment 

elegantly easy 

THE 

The top microphone in Turner's 
famous Magnifique 400 Series - the 
model 401 - combines singular 
versatility, high style and quality sound 
reproduction for studio use in radio 
or TV. Features combination impedance - frequency response conveniently 
adjusts with a screwdriver at the mike. 
And Turner's exclusive Positive 
Grip Cam Lock means complete mount- 
ing versatility - locks anywhere, in 
any position - allows instant insertion 
or removal without disconnecting. 
Sound reproduction is elegant, too - 
from crashing crescendo to polite 
pianissimo. Write today for complete 
specifications on the Turner 401. 
Get exclusive versatility . . . exacting 
reproduction ... elegance. 

MICROPHONE COMPANY 
907 17th St. N.E., 
Cedar Rapids, Iowa 

IN CANADA: Tri -Tel Associates, Ltd. 
81 Sheppard Ave. West, Willowdale, Ont. 

EXPORT: Ad Auriema, Inc. 
85 Broad Street, New York 4, N.Y. 

LETTERS 
to the editor - ------ - - -- 

DEAR EDITOR: 
In the December, 1962, issue of 

BROADCAST ENGINEERING there 
is a reference to Pacific Transducer 
Corp. Sweep -Frequency Test Record. 
Can you furnish the address of this 
company? 

FRANK TEFT 
Chief Engineer 
TV Dept. 
Central Michigan University 
Mt. Pleasant, Mich. 
The address is: 

11836 W. Pico Blvd. 
Los Angeles 64, Calif. 

-Ed. 
DEAR EDITOR: 

Starting with the April, 1961, issue of 
BROADCAST ENGINEERING, you 
ran a series of articles on television sys- 
tem maintenance. Would you kindly ad- 
vise us if these articles are available com- 
plete in reprint, and our cost on a quan- 
tity of 50? 

A. L. HAMES 
Manager, Broadcast Service 
Canadian General Electric Co., Ltd. 
Toronto, Ontario 

Although reprints are not available, all 
the maintenance series articles will shortly 
be available in a 56 -page booklet, as a 
subscription premium.-Ed. 
DEAR EDITOR: 

I was pleased to see my article "Auto- 
matic Music System" published in the 
February issue of BE. There are, how- 
ever, a couple of errors. The relay desig- 
nated "6" in Figs. 3 and 4 should be 
"G" and the smoothing resistor between 
the 100-mfd capacitors in the full -wave 
power supply should be 200 ohms. 

I have received several letters from 
persons interested in the system, and as 
a result have found that I made the fol- 
lowing omission: It is necessary to install 
0.1-mfd capacitors or 10K 2 -watt resistors 
across each of the ready lights. The 
changers contain .05-mfd capacitors 
across their switches to prevent sparking. 
Enough current can flow through these 
capacitors to light the neon lamps, even 
when the switches are open. The parallel 
capacitor or resistor will form a voltage 
divider to reduce the voltage across the 
neons to a point below firing threshold, 
until the switches are closed. It may also 
be necessary to put a .05-mfd capacitor 
across various relay contacts where the 
110 -volt line is broken, to prevent on - 
air "popping." 

ARTHUR J. SMITH 

Chief Engineer 
WCNB AM -FM 
Connersville, Ind. 

G's and 6's are kind'a similar, aren't 
they Art? Seriously though, sorry for the 
goof, and thanks much for the additional 
information.-Ed. 
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What compact can do everything a console recorder cari? 

The Ampex PR -10 gives you ail the performance ofa con- 
sole recorder. Even remote control. And it's all wrapped 
up in a suitcase -sized package. It's versatile enough to 
be used on any broadcast assignment: news, sports, 
spots, delayed broadcast, special events, 
client playback, political, auditions, dance 
band remotes, dubbing, tape editing, stereo 
tape playback (2 and 4 -track), and those 
many special jobs. The PR -10 features posi- 
tive pushbutton controls; record -safe switch; 
and separate erase, record and playback 
heads. And there's room for an optional 4 - 

AMPEX PR -10 

track stereo or additional playback head. There's also a 

new eddy current clutch system to give you fast, gentle 
starts and lower braking tension. What's more, electrical 
alignment controls are accessible through the front 

panel. And above all, the PR -10 will give 
you a long life of reliable performance. It 
carries Ampex "Four Star" one-year war- 
ranty. For data write the only company with 
recorders, tapes, memory devices for every 
application: Ampex Corp., 934 Charter St., 
Redwood City, Calif. Term financ- 
ing, Ieasing.Worldwïdesales,service 

See the PR -10 at NAB. 

AMPEX 

Apra, 1963 
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SUPPRESSION PRACTICES 

FOR BROADCAST STATIONS 

In recent years in the problem 
of controlling RF harmonic radia- 
tion from standard broadcast sta- 
tions, in compliance with FCC Rules 
governing harmful interference to 
other radio services, has become 
increasingly more difficult to over- 
come. This article reviews most of 
the general approaches to the prob- 
lem, with due consideration to the 
present FCC Rules on RF har- 
monics. 

Rules 3.40 and 3.317 require 
that AM and FM stations having 
a transmitter type -approved since 
January 1, 1960, attenuate RF har- 
monics at least 80 db below the 
unmodulated carrier for powers 
greater than 5 kw. For lower pow- 
ers the Rules specify a formula 
which requires minimum attenua- 
tion value of 73 db for 1 kw, and 
67 db for 0.25 kw. 

The above Rules do not apply to 
transmitters type -approved before 
January 1, 1960 [(3.317 (e) (2), 
3.46 (C) and as no values are given 
for these transmitters, it is generally 
considered that the attenuation is 
satisfactory if the harmonics are 
down 60 db, providing no harmful 
interference is being created to any 
radio service. It can be seen that 
January 1, 1960 is a significant 
date in considering compliance 
with the FCC Rules relating to 
harmonics. The equipment manu- 
facturer can generally advise the 
broadcaster of the type approval 
date on his transmitter, or this in- 
formation can be obtained from 
the FCC. (Many broadcast trans- 
mitters being sold today were type 
approved before January 1, 1960.) 

For TV stations the FCC Rules 
[3.687(i)] require that harmonics 
must be attenuated at least 60 db 
below the visual transmitter power, 

*Consulting Radio Engineer, 
Seattle, Washington 

by James B. Hatfield* - A review 

of the techniques employed to suppress 

harmonic radiation in compliance with 

FCC Rules and Regulations. 

but point out that this is a tempo- 
rary value. The rules also state that 
due to the utilization of high power 
by most TV stations, consideration 
should be given to providing more 
than 60 db of harmonic attenuation. 

It is anticipated that broadcast- 
ers will experience little harmonic 
trouble with standard broadcast 
transmitters type -approved by the 
FCC after January 1, 1960, due to 
the higher standards required for 
this equipment. The harmonic sup- 
pression ideas set forth in this article 
should be helpful in regard to older 
transmitters, but the techniques can 
be applied to any equipment to 
achieve further harmonic suppres- 
sion. 

The design of a modern transmit- 
ter incorporates features that result 
in low harmonic radiation. It is 
generally difficult, if not impossible 
due to type approval requirements 
of the FCC, to modify an existing 
transmitter to take advantage of all 
of these features. 

Special attention is paid to the 
low power RF stages in a modern 
transmitter, and the design pro- 
cedures incorporated will not gen- 
erate serious harmonic products. 
This is achieved through proper 
selection of the operating constants 
of vacuum tubes (or transistors) and 

j0-000 

50 OHMS = 50 OHMS 

Fig. 1. Filters for harmonic suppression: 

is outside the scope of this article. 
If harmonics can be prevented 
through circuitry in the low -power 
stages, then they do not have to be 
suppressed at high power levels by 
means of special filters. 

The modern transmitter has 
double shielded construction with 
all access openings having radiation 
leak -proof seals. With all power and 
controls leads entering the transmit- 
ter protected by means of RF filters, 
and with the shielding provisions 
mentioned above, the harmonic 
radiation from the transmitter cabi- 
net is reduced to a minimum. 

It is standard practice in modern 
transmitters to incorporate specially 
designed harmonic filters in the out- 
put circuit. These circuits can be 
added to most existing transmitters, 
and the technique utilized will be 
generally reviewed here. 

Filter Circuits 
If an AM transmitter is radiating 

objectionable harmonics (such as 
the 2nd, 3rd and 4th), it may be 
neccessary to install a filter that 
will reduce the amplitude of the 
entire harmonic band. Some older 
type transmitters working into shunt 
fed towers may require this treat- 
ment. A good filter for this pur- 
pose is the T -F network shown in 
Fig. 1A. It is easily designed for 
90° phase shift, because all three 
arms will have the same reactance 
as the transmitter output load. For 
a 50 -ohm transmission line, for ex- 
ample, all three arms are also 50 
ohms at the operating frequency of 
the station. This filter is generally 
installed in the output circuit of the 
transmitter and shielded by locating 
it either in the transmitter enclosure 
or in a well shielded metal box. 
Although higher order phase shift 
networks with larger series arm in- 
ductors will in most cases provide 
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superior harmonic attenuation, the 
equipment is more expensive due to 
the larger inductors and the higher 
capacitor current. If the 90° net- 
work is not used for impedance 
matching, the current flowing in the 
capacitor is about 1.4 times the 
current flowing in each series arm. 

Fig. 2 shows the reactance and 
current relations to phase shift in 
a T -network for the special case of 
50 -ohms input and output. The cur- 
rent ratio can be utilized to deter- 
mine the capacitor current if the 
phase shift and current in either 
series arm are known. If the cur- 
rents are known, the ratio will pro- 
vide information on the phase shift. 
If properly adjusted and terminated, 
the input current to the T -network 
will equal the output current. 

The most bothersome harmonic 
from a transmitter is almost always 
the 2nd. This can be reduced satis- 
factorily by installing a series cir- 
cuit (Fig. 1B), tuned to the 2nd 
harmonic, across the output of the 
transmitter (center of coax to 
ground). At the operating frequency 
of the station this circuit will look 
like a capacitor and may create 
serious detuning of the output stage 
if the reactive values of this circuit 
are too low. As this circuit accom- 
plishes its attenuation by shorting 
out the harmonic, the quality of 
the filter decreases as the reactance 
values are increased. An approxi- 
mate rule to follow is to employ 
reactance values which are twice the 
load across which they are placed. 
If connected across a 50 -ohm load, 
the capacitor and inductor should 
each have a reactive value of 100 
ohms at the 2nd harmonic fre- 
quency. There is normally room in 
the transmitter enclosure to place 
this equipment. 

The impedance of the series filter 
circuit at the harmonic frequency 
must be very low, in comparison 
with the impedance across which it 
is placed, in order to obtain good 
harmonic attenuation. Both imped- 
ances are referred to the 2nd har- 
monic, at which frequency large 
standing waves with large variations 
in impedance are bound to exist on 
the transmission line connected to 
the transmitter. The impedance at 
the point of filter connection, and 
at the harmonic frequency, is gen- 
erally unknown unless measured 
with an RF bridge; under some con- 
ditions it can be very low. If such 
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Fig. 2. Reactance and current relations to phase shift in a T network for 50 -ohm 
input and output. 
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a condition is encountered, it will be 
found that the series -type filter is 
inefficient, and the only solution 
may be a new location or a differ- 
ent type filter. Where a transmission 
line is utilized between the trans- 
mitter and the antenna coupling 
unit, it is normally possible to over- 
come the above mentioned trouble 
by moving the filter to the other 
end of the line. 

If transmitter detuning by the 
series circuit in Fig. 1B is too 
severe, the circuit in Fig. 1C can 
be utilized without any noticeable 
detuning. The added inductor is ad- 
justed so that the entire circuit is 
parallel resonant at the operating 
frequency, thereby presenting a very 
high impedance. The series circuit 
must be precisely adjusted for maxi- 
mum 2nd harmonic attenuation be- 
fore the parallel inductor is ad- 
justed. 

The circuit just described can be 
simplified as shown in Fig. 3A; 
here only one inductor and one ca- 
pacitor are required. The adjust- 
ment must be performed in reverse. 
First adjust the bottom part of the 
inductor and the capacitor to paral- 
lel resonance at the station operat- 
ing frequency; then adjust the top 

A 
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Fig. 3. Filters for harmonic suppression: 

130 140 150 

part of the inductor for maximum 
attenuation at the 2nd harmonic. 
As these filters contain parallel 
resonant circuits, the components 
must be sufficiently large to handle 
the circulating currents. If they are 
installed across a low impedance 
circuit, such as a properly termi- 
nated coaxial cable, the circulating 
currents will not be severe. 

A series circuit is occasionally 
installed in series with a broadcast 
transmitter output bus or transmis- 
sion line center conductor to further 
attenuate harmonics, as shown in 
Fig. 3B. But as this filter does not 
provide very much harmonic attenu- 
ation by itself, it is not utilized 
extensively. 

The antenna coupling unit found 
at most broadcast stations takes on 
the configuration of the T -network 
shown in Fig. 1A, which offers fur- 
ther attenuation to the RF har- 
monics. Some coupling units, at 
stations operating with nondirec- 
tional antennas, contain large in- 
ductors which were initially adjusted 
to utilize only a few of the available 
turns in the series arms. Usually, 
large increases in harmonic attenu- 
ation can be realized in these coup- 
ling units by returning them for a 
higher phase shift, utilizing more 
turns in the inductors. If the unit 
was originally tuned for a low phase 
shift, say 45°, it can be properly 
retuned to 135° by utilizing more 
turns in the inductors and the same 
capacitor. 

If the antenna coupling unit takes 
on the configuration of Fig. 3C, it 
is possible, to retune this circuit for 

Please turn to page 44 
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LIGHTING FOR YOUR 

TV STUDIO 

TV is a visual art. It is also a 
highly competitive business; and 
lighting is probably the most im- 
portant phase of television produc- 
tion. Fine set design and costuming 
will be wasted unless they are 
properly lighted. With proper plan- 
ning, your results will be good and 
your costs will stay in line. Im- 
proper planning results in poor pic- 
ture quality and generally higher 
operating costs. 

Lighting can be divided into two 
considerations: quantity and qual- 
ity. The correct quantity is that 
amount of light necessary for 
proper exposure at a desired lens 
opening. Quality is the additional 
finesse and illumination added to 
the correct quantity of light to pro- 
duce an interesting picture. 

In planning new or modernized 
studios, you would be well advised 
to call in a TV lighting expert at 
the beginning. He can insure maxi- 
mum results for the minimum ex- 
penditure. 

What should your TV lighting 
system produce for you? A better 
picture at a moderate operating 
expenditure. Sometimes you also 
want it to provide a competitive 

*Vice -President, Lighting & Electronics, 
Inc., Brooklyn, New York 

by Nathan J. Sonnenfeld* - How 

to plan the lighting system for a new 

or modernized television studio. 

advantage by being, "The Best in 
the Area" - your time salesmen 
know how to sell this. 

How does a properly designed 
lighting system meet these require- 
ments? 

1. By providing a safe and rapid 
means of energizing the 
lights. 

2. By including an adequate 
lighting control center for 
switching and dimming lights. 

3. By consisting of the right 
. number, types, and quality 

of lighting instruments. 
4. By providing devices for ef- 

ficient movement and posi- 
tioning of the lights. 

The best way to provide power 
to the lights is through square ducts 
from the lighting control center to 
and along the studio ceiling. The 
next link is flexible multi -conductor 
cables to connector strips with pig- 
tails on 4' or 5' centers. The con- 
nector strips should be about 4' to 
6' apart. This system will provide 
one outlet for every 20 or 25 square 
feet of studio floor (Fig. 1). 

The lighting control center should 
provide for the connecting of any 
light individually or with any other 
light or lights on any dimmer or 
group of dimmers. The dimming 
system should be operable from the 
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FEED COOR STRIPS FLEXIBLE CABLE TO - 
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FEEDCWE STRIPS 

-Ler 
PIPE BATTEN - FIXED 

CR ADJUSTABLE 

TO MTQI RiNEL AND 
MAMER BAN( 

lighting control center and/or re- 
motely from the control room. The 
lighting control center (Fig. 2) 
should be located on the studio floor 
against the least valuable wall. In 
the case of electronic dimmer boards 
(Fig. 3), the dimmer bank is located 
out of the studio, while the patch 
panel is on the studio floor. A typi- 
cal dimmer bank is shown in Fig. 4. 

The right wattage, type, and 
combination of scoops, fresnels, 
backliters, pattern projectors, etc., 
must be determined. Factors enter- 
ing into the decision include mount- 
ing height, personnel available, 
type of programming to be covered, 
and of course the most important 
single factor, the type and make of 
camera and tube employed. Scoops 
are used for base and fill light, and 
fresnels for key, accent, and back 
light. 

The highly flexible pipe -rail sys- 
tem of mounting lighting instru- 
ments is the most widely used. 
Each light is provided with a "C" 
clamp so that it can be readily 
moved along a pipe, or from pipe 
to pipe. Each light has a pigtail 
and connector which plugs into a 
pigtail from the connector strips 
mounted onto and above the light 
pipe. These light pipes are spaced 
on 4' to 6' centers. 
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Fig. 1. Layout diagram of power ducts and connector strips for studio lighting system. 
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Pipes should be hung by chain 
and "S" hooks so that they can, if 
necessary, be raised or lowered. 
Where the budget permits, counter- 
weights are an excellent investment. 
Twenty to forty per cent of the 
lights should have pantograph lite 
lifts. Another successful system is 
Flex -rail, in which pairs of parallel 
rails are mounted about 8 feet 
apart. Through the use of double 
carriers, floating rails may be moved 
along the fixed parallel rails. Each 
light is mounted to a single carrier 
and may be easily moved along the 
floating rail. 

Technical sheets describing the 
characteristics, distribution, effi- 
ciency, and use of each light are 
available from lighting equipment 
manufacturers. The lighting expert 
should spend enough time with 
studio personnel during the design, 
construction, and early operating 
days of the studio to thoroughly 
acquaint them with the equipment. 

Requirements 

What are your electrical require- 
ments? For black and white, you 
should have 25 watts per square 
foot for I.O. cameras, and 30 to 
35 for vidicon cameras. When de- 
signing for color, provide 70 to 100 
watts per square foot. You can plan 
air conditioning for one half the 
above values because not all the 
studio lights are on at one time. 

Here are a few guides for budget- 
ing studio lighting facilities. The 
cost for connector strips is approxi- 
mately $1.50 per square foot, 
lights $3.50 per square foot, patch 
panel $1.50, dimmers $1.50 (for 
electronic dimmers add $4.50). For 
color telecasting, add 25 to 40%. 
These prices are for equipment 
only; installation and light bulbs 
are additional. 

Fig. 3. Two -scene remote control console. 
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patch panel 
bank. 

A 25' x 40' studio should be 
equipped with: 

8-20' connector strips, each 
with seven 20 -amp pigtails. 

4-wall receptacles, each with 
one 50 -amp and one 20 - 
amp pigtail. 

1-patch panel with 72 load 
cords and plugs. 

8-control groups, each with 
8 female receptacles on a 
100 -amp contactor. 

1-dimmer bank with six 6000 - 
watt interlocking autotrans- 
former dimmers, and 2 non - 
dim circuits. 

2-3" fresnels with barn doors 
(4 way). 

10-6" fresnels, 9 with barn 
doors (4 way). 

6-8" fresnels, 3 with barn 
doors (4 way). 

8 -500 -watt par 64 backliters. 
16-18" scoops. 
3-6" pattern projecting ellip- 

soidals. 
1 -1500 -watt follow spot. 

12-lite lifts with jumpers. 
3-castered stands with jump- 

ers. 
A 40' x 60' studio should be 
equipped with: 

22-18' connector strips, each 
with five 20 -amp pigtails. 

6-wall receptacles, each with 
one 20 -amp and one 50 - 
amp pigtail. 

1-patch panel with 136 load 
cords and plugs and 16 con- 
trols groups, each with 8 
female receptacles on a 100 - 
amp contactor. 

1-dimmer bank with twelve 
6000 -watt interlocking auto - 
transformer dimmers, and 4 
nondim circuits. 

Fig. 2. Studio and dimmer 

1-remote control panel for lo- 
cation in control room. 

3-3" fresnels with barn doors 
(4 way). 

20-6" fresnels, 15 with barn 
doors (4 way). 

12-8" fresnels, 6 with barn 
doors (4 way) 

30-16" scoops. 
10 -500 -watt par 64 backliters. 
3-6" pattern projecting ellip- 
soidals. 

1-8" pattern projecting ellip- 
soidals. 

1 -2100 -watt 60 -volt follow 
spot. 

24-lite lifts with jumpers. 
3-castered stands with jump- 

ers. 

Procedure For Lighting the Show 

Generally the lighting director is 
familiar with the studio, the show, 
and the personnel. It is assumed 
that because of the physical limits 
of the studio, most of the equip- 
ment is hanging in the correct 
places. A script review with the 
producer, director, and scene de- 
signer sets the limits of the produc- 
tion. Notes are made as to mood, 
backgrounds, special effects, etc. 
Camera angles, mike boom loca- 
tions, action, etc., are plotted. 
Working with the floor plans, the 
lighting director will lay out his 
light plot, keeping in mind the 
availability and location of equip- 
ment (Fig. 5). 

As soon as the studio space is 
free, the lights are arranged as plot- 
ted. After the set is dressed, final 
focusing is accomplished. In line 
with today's techniques, key lights 
are set first, then back light and 
fill light are added. After this the 

Please turn to page 40 

Fig. 4. Solid-state remotely controlled 
dimmer bank containing 36 6 -kw elec- 

tronic dimmers. 
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SPECTRUM DISPLAY IN 

BROADCAST MONITORING 

1Z1I 
11111113111111111111111 11 1 
MOIMIMMINII 1MM11311111113 
--11BIIZIMi Mal MIR__ OW IIIMMIIIMIZ 
- w amw.* 1.3 

A. Before bypassing. I,I. i minimmonm mamma». mommmimm IZZIONIMIM II 
II l.. i..ß 

romennri jrlunllawre. 
B. After bypa sing. 

Fig. 1. Spurious radiation at 193.25 mc 

The use of spectrum display as 
a device to monitor broadcast sig- 
nals has been a part of the sur- 
veillance procedure of the FCC for 
a number of years. Eleven moni- 
toring stations incorporate this type 
of equipment as do the mobile TV 
monitoring units which the FCC 
has had in service since 1955. 

We had an experience, some 
four or five years ago, with spuri- 
ous radiation from an old AM 
transmitter. At that time we made 
a trip to the FCC Laurel Monitor- 
ing Station to view the signal on 
their equipment. The spurious ra- 
diation happened to be a second 

*Chief Engineer, WTOP-AM-FM-TV 
Washington, D. C. 11 
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Fig. 2. Sideband 20 kc from aural carrier. 

by Granville Klink* - How a system 

similar to FCC surveillance 

equipment is used in a station to 

monitor broadcast signals. 

harmonic which was suppressed, in 
this case, without too much diffi- 
culty. The possibility of purchas- 
ing panoramic display equipment 
similar to that used by the FCC 
was investigated. We found this 
system to be very expensive and 
not directly applicable for our use. 

WTOP-TV, which operates on 
Channel 9 in Washington, D. C., 
received its first Advisory Notice 
resulting directly from spectrum 
monitoring in May, 1962. The 
notice specified a spurious radia- 
tion at 193.25 mc, and described 
it as being a potential source of 
interference to Channel 10. 

The Laurel Monitoring Station, 
which is about 15 miles from 
Washington, was contacted via 
telephone and we were advised 
that spectrum monitoring had been 
used in discovering the spurious 
signal. While we held the tele- 
phone line open, several tests and 
adjustments were made on the 
television and FM transmitters in 
an effort to find a possible clue 
to the source of the spurious sig- 
nal radiation, but the attempt was 
to no avail. 

With the knowledge that Nems- 
Clarke, in Silver Spring, Mary - 

Fig. 3. Nems-Ciarke Model SDU-520 com- 
bination receiver/spectrum display unit. 

land, had been working on spec- 
trum display equipment, we called 
on them to assist us in locating 
and identifying the trouble. We 
borrowed from them two pieces 
of equipment which they had de- 
veloped for use in the field of 
telemetry. These were the Model 
1674 general purpose FM receiver, 
which tunes continuously from 54 
to 260 mc, and the Model 200 
spectrum display unit which was 
designed to operate from the IF 
output of the 1674 receiver. This 
system was installed in our trans- 
mitter room and the receiver was 
tuned to 193.25 mc; the offending 
signal appeared as in Fig. 1A. 

Using this display as a guide for 
systematic troubleshooting, the 
spurious signal was found to be 
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Fig. 4. Block diagram of broadcast station spectrum display unit for in -plant use. 
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Fig. 5. Resolution of spectrum display unit 

generated in the screen circuit of 
a tripler stage in both aural and 
visual transmitters. Additional by- 
passing in these circuits resulted 
in a reduction of approximately 80 
db, as indicated in Fig. 1B. The 
next day, a telephone call to the 
monitoring station confirmed our 
elimination of the spurious signal. 

Further checking of the TV sig- 
nal with the spectrum display sys- 
tem revealed small spurious side - 
bands 20 kc from the aural carrier 
(Fig. 2A). (The kc marker pips 
shown in Fig. 2B aid in determin- 
ing the exact location of the side - 
bands.) This fault was found to 
be caused by one of the crystals in 
the aural exciter crystal oscillator. 
The sidebands disappeared when 
some of the grounds in the oscil- 
lator stage were resoldered. 

Additional experimentation with 
the system indicated its potential 
value as a modulation or deviation 
monitor for both the TV aural 
transmitter and the FM transmitter. 

However, the spectrum display 
unit lacked adequate calibration 
facilities for the accurate determi- 
nation of deviation, as well as suf- 
ficient resolution to use practical 
modulation frequencies. Conse- 
quently, we approached Nems- 
Clarke with the idea of developing 
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Fig. 6. Block diagram of marker system. 
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Fig. 7. Markers across the CRT screen. 

a unit specifically designed for 
broadcast use, with calibration fea- 
tures to enable precise measure- 
ment of deviation and amplitude. 
Their SDU-520 is shown in Fig. 3. 

Before looking at some of the 
measurements that can be made 
with this unit, it would be useful 
to become familiar with its cir- 
cuitry. A block diagram of the 
device is shown in Fig. 4. 

Output of the RF tuner is at 
the IF frequency of 21.4 mc; the 
passband at this point is 2 mc 
wide. This IF signal is fed into a 
mixer stage where it is mixed with 
the output of a sweeping oscillator 
having a center frequency of 25.7 
mc, thus producing a second IF 
signal of 4.3 mc. The sweeping 
oscillator frequency swings from 
24.7 to 26.7 mc. Since this sweep 
width matches the bandpass of the 
tuner, signals out to 1 mc from the 
frequency at which the dial is set 
will be heterodyned with the sweep- 
ing oscillator for a 4.3 -mc IF. 

The sweep width selector varies 
the amplitude of the sawtooth wave 
applied to the reactance modulator, 
which in turn varies the frequency 
excursion of the sweeping oscillator. 
Fixed sweep widths of 50 kc, 150 
kc, 300 kc, and 2 mc are available. 
The fifth position of the switch pro- 
vides a variable sweep width from 
zero to 2 mc, adjustable by means 
of a front panel control. The pur- 
pose of the 2 megacycle width is to 
assist in locating a desired signal. 

One of the most important speci- 
fications of a spectrum display unit 
is its resolution. Resolution is de- 
fined as the separation in kilocycles 
between two signals of equal ampli- 
tude whose point of intersection on 
the screen is 6 db down from their 
peaks. This is illustrated in Fig. 5. 
Resolution is a function of the pip 
width. This width on the screen is 
determined directly by the band- 
width of the last IF amplifier. At 
4.3 mc, the best bandwidth that 
can be obtained is about 20 kc. 
Since a pip of this width would 

make it impossible to separate side - 
bands of frequencies less than 20 
kc, it is necessary to perform 
another conversion to a lower IF 
frequency. At 200 kc, a bandwidth 
of 3 kc is easily obtainable. A crys- 
tal oscillator (Fig. 4) at 4.5 mc is 
mixed with the 4.3 mc IF signal to 
obtain an IF frequency of 200 kc. 

The marker frequencies, ± 25 kc 
and ± 75 kc, and their harmonics 
are obtained by injecting the proper 
signals into the 21.4 -mc IF circuit. 
Since crystals for 25 and 75 kc are 
quite costly, these frequencies are 
obtained by mixing crystal con- 
trolled frequencies of 4.525 mega- 
cycles and 4.575 megacycles with 
the existing 4.5 megacycle oscilla- 
tor, as shown in Fig. 6. Either the 
25 or 75 kc signal is then mixed 
with a 21.4 -mc oscillator, produc- 
ing the center frequency of 21.4 
mc, as well as sum and difference 
frequencies of 21.375 and 21.425 
mc or 21.325 and 21.475 mc. 
Since harmonics of the mixing fre- 
quencies also appear in the output, 
the result is a spectrum of 25-kc or 
75-kc markers across the CRT 
screen. Fig. 7A shows the 25-kc 
markers with sweep width set at 50 
kc. In Fig. 7B the 75-kc markers 
are displayed on a sweep width of 
150 kc. Note that there are six ver- 
tical scale division lines on each 
side of center so that when the 
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A. 25-kc with 50-kc sweep. 
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TOURING THE 

NAB EXHIBITS 

FM Stereo Monitor and Limiter 
At the Collins Radio booth we spoke with 
Mr. Carl R. Rollert and Mr. K. E. Vaughn 
about the company's new stereo monitor 
model 900 C-1. The equipment allows 
measurements of all parameters serving 
as a complete proof -of -performance pack- 
age. With this monitor, the engineer can 
measure L-R, L+ R, pilot carrier phase, 
and main channel modulation of the entire 
wideband stereo signal. Functionally styled, 
the equipment is built on plug-in cards 
which carry wired, rather than printed, cir- 
cuits. The components are mounted on one 
side of the card and the circuit is wired 
on the other side in the manner of chassis 
layout. Mr. Rollert went on to say the 
monitor is completely self contained for 
noise measurements with its built-in volt- 
meter that permits measurements to -70 
dbm. For distortion readings, an external 
distortion analyzer is required. The func- 
tions of the monitor are selected on one 
master switch. All monitor test points are 
brought to the front panel and also to the 
rear for permanent connections. The 26- 
U-2 limiter consists of two 26-U-1 limiters 
cross -connected for stereo measurements in 
one package, the levels of the readings are 
thereby stabilized. 

Circle Item 50 on Tech Data Card 

Miniature Transistorized Television 
Tape Recorder 

Highlighting the Sony Corp. of America 
booth was a small transistorized closed - 

by Stuart N. Soll - On -the -spot 

interviews with exhibitors, plus reports 

on products displayed at the National 

Association of Broadcasters Convention 

circuit television tape recorder. As he dem- 
onstrated the machine, Mr. Bruce L. Bir - 
chard explained some of its features to us. 
Designated the PV -100, the recorder oper- 
ates at 53/4 ips with helical scan at 3600 
rpm. According to Mr. Birchard, head life 
is about 1000 hours, and when one has to 
be replaced the cost is approximately $300. 
An important feature of this machine is the 
ability to stop a single field to analyze an 
action. The machine is suited for mobile 
applications in news services, and is also 
useful in previews of video commercials so 
that sponsors can see them before they are 
aired. In keeping with portability, the 
machine weighs 145 lbs. and requires 300 
volt amps of power for operation, which 
can be supplied by a motor -generator set 
(Sony has one under development). Capable 
of taking input from any camera, video 
tape recorder, or other video signal source, 
the device is simple to operate and records 
tapes that are interchangeable between ma- 
chines. The cost, Mr. Birchard said, is 
$10,900. 

Circle Item 51 on Tech Data Card 

Automation System 

Automatic Tape Control displayed 
demonstrated a complete program automa- 
tion setup employing their systems pro- 
grammer. In a conversation with Mr. Lee 
Sharp we learned about the functions of 
some of the component parts of the equip- 
ment. Serving as the central brain of the 
system, the digital programmer operates 
with a telephone -type dial, a memory unit, 
and a tape cartridge for recording the con- 
trol tones. When a source is dialed the 
appropriate code is recorded on the pro- 
grammer tape-in just two seconds. It is 
possible to store several days of program 
information on a 300' reel, Mr. Sharp said. 
Each program cartridge, then, represents a 
particular sequence of sources. When the 
control tape is played in the programmer, 

and 

the sources are selected in the prescribed 
sequence and as each ends, a 3200 -cps tone 
from the source causes the program unit 
to select the next source. Thus the system 
allows a great variety of program inputs 
ranging from reel tape to off -air pickups, 
from discs to prerecorded cartridge tape, 
and others. According to Mr. Sharp, most 
stations choose a simple system first, con- 
sisting of the programmer and two or three 
sources, then progress, as the effectiveness 
is recognized, to larger and more versatile 
systems. The system shown, we were told, 
is typical of those installed in medium-sized 
stations, and permits the use of a wide 
variety of program material. 

Check Item 52 on Tech Dafa Card 

50 -kw Transmitter uses Ceramic 
Tetrodes 

At ITA Electronics Corp. this year the big 
news was the new 50 -kw transmitter, the 
AM 60000-A. We spoke with engineer Juan 
Chiabrando who told us that this trans- 
mitter is designed around the 4CX15000-A 
and 4CX35000-A ceramic tetrodes which 
provide high output with low driving power. 
A pair of the former is used in the modu- 
lator in a class AB1 circuit. The exciter 
uses a 4-400A in its last stage driving the 
final 4CX35000. For full output, only 150 
to 200 watts of driving power is required. 
Mr. Chiabrando showed us a portion of 
the feedback loop which covers the entire 
circuit, from the modulator plates to the 
audio input transformer. Distortion is ap- 
proximately 2% maximum at any point 
across the frequency spectrum. The built-in 
harmonic suppression measures reduce all 
harmonics to at least -80 db and some 
to -90 or more. Designed for high fre- 
quency operation with only minor compo- 
nent changes, the transmitter boasts low 
cabinet radiation. It has been reduced so 
far, we were told, that no signal could be 
detected at a point 300 feet from the trans- 
mitter. This is achieved with vhf techniques. 
The parts are accessible from removable 
and swing -down panels at the front and 
rear of the transmitter. Long component 
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life is assured by extreme derating of the 
components. As an added precaution, the 
transmitter final plate power and the power 
to the modulator are removed in the event 
the air pressure from the blowers should 
drop below the prescribed values. 

Check Item 53 on Tech Data Cord 

Color Film Camera Channel 
When we visited the General Electric Tech- 
nical Products Operation Booth, we were 
fortunate in talking with Mr. Jim Wall, 
Manager, Sales, Broadcast Equipment, who 
advised us of some of the highlights in his 
company's exhibit. Of major importance is 
the new 4 -vidicon color film camera chan- 
nel Model PE -24-A-4. This system is tran- 

sistorized and designed for ease of opera- 
tion, adjustment, and maintenance, Mr. 
Wall said. We were further informed of 
several features incorporated in the unit to 
insure sharp, detailed pictures. The camera 
circuits are regulated, the vidicons are pro- 
vided with vernier controls for precise ad- 
justment, and the fourth vidicon provides 
detail and luminance. Also featured at the 
booth is the PE -23 transistorized studio 
vidicon camera which has recently been 
introduced. The camera allows about 50% 
lower initial cost, lower power require- 
ments, and economy inherent in transistor- 
ized circuits. The power supply and video 
channel amplifier are included in the cam- 
era itself. The horizontal resolution at the 
center is 700 lines, and at the corners 500 
lines; bandwidth is flat to 10 mc. G.E. also 
revealed details of a line of UHF trans- 
mitters and "zig -zag" panel directional an- 
tennas. "Frequency drift in the new trans- 
mitter series," according to H. E. Smith, 
TPO marketing manager, "is no more than 
five parts in 10 million. . . ." The heart 
of the series is the TT -55-A transmitter 
which serves as driver for 12.5 -kw and 25 - 
kw amplifiers. In further comments Smith 
said the antennas make possible an almost 
limitless variety of directional patterns. 

Check Item 54 on Tech Data Card 

NEW PRODUCTS AT THE NAB SHOW 

Wide Range Zoom Lens 
Television Zoomer introduced a new 10-2-1 
wide angle ZOOMAR lens which resulted 
from a collaboration between ETS, Pierre 
Angenieux of Paris, Evershed Power Optics 
of London, and Dr. Frank G. Back of 
ZOOMAR, U.S.A. The lens zooms from 
35 to 350 mm, or 13/a to 14 inches, and has 
a speed of F/4.5. A convertor extends the 
range from 56 to 560 mm, or 21/4 to 221/2 
inches. This lens is interchangeable on all 
image orthicon cameras, is color corrected, 
and has resolution and contrast equal to 
any fixed focus lens. For TV commercials 
requiring tight zoom shots the 3 -foot mini- 
mum working distance permits zooming 
from a wide angle shot of 40 inches to an 
extreme close-up of 4 inches. 

Check Item 55 on Tech Data Card 

Camera Chains and Equipment 
An extensive line of television camera chains 
and associated equipment was on display at 
the EMI/US booth. Included in the demon- 
stration was the type 201 Vidicon Camera 
Chain. This setup consists of a camera, 
camera control unit, and an optional re- 
mote -control panel. One of the advantages 

of the system is the small size (10" x 9" x 
lE") and light weight of the camera-it 
weighs only 30 lbs. Available with a four - 
lens turret (201), a manual zoom lens 
mounting (201/ 1), and a mounting for a re- 
motely -controlled zoom lens (201/2), the 
basic camera is equipped with a built-in 7" 
rectangular CRT viewfinder which is fed 
with composite signal output of the chain. 
The CCU, available for rack mounting or 
in a portable case, includes a variable boost 
stage that compensates for camera tube 
resolution loss. The type 203 41/2" Image 
Orthicon Camera Chain was also demon- 
strated. The camera in this system is also 
compact and lightweight (108 lbs.), and is 
equipped with a 5 -position turret - the 
camera tube may be removed through the 
fifth position. Also shown was a color 
camera chain, a pan and tilt camera mount- 
ing, color encoder, distribution ampli- 
fier, picture monitor, waveform monitor, 
switcher, intercommunications system, sound 
mixing equipment, and the company's Emi- 
tape for video recording. Two image orthi- 
cons and a multiple -camera film chain were 
also on display. 

Check Item 56 on Tech Data Card 

Wires and Cables 
A complete line of television wires and 
cables were on display at the Boston 
Insulated Wire & Cable Co., NAB booth. 
These included camera cables, connectors, 
and assemblies for Marconi, EMI, RCA, 
GE, Grundig, and Dage commercial broad- 
cast and special application cameras and 
microwave relay equipment; audio and 
coaxial cables for network color television. 
Also on hand were U.S. manufactured 
cables and connectors for use with British 
cameras employing stranded, color -coded, 

:Irv 
N$UL AT ED 
E COMPANY 

Nylon -jacketed conductors, with Neoprene 
or Plastic outer jacket. Watertight repairable 
connector terminations were introduced. 

Check Item 57 on Tech Data Card 

Television Tape Equipment 
Ampex Corp. introduced the first fully 
transistorized broadcast television tape re- 
corder priced at less than $35,000 at the 
show. Designed to bring the benefits of 
video recording to many small and medium 
market stations the VR -1100 is approxi- 
mately half the cost of other transistorized 
television recorders. The machine is 
equipped for operation at either 71/2 ips 
or 15 ips and is self contained. Employing 
modular construction, the recorder enables 
ease of maintenance. One of the accessories 
available for the recorder is the Editec, a 

system for automatic editing and animation 
on television tape. Combined with another 
accessory, the Electronic Editor, the device 
permits the VR -1100 to perform editing op- 
erations at costs lower than film. Through 
push-button operation, the Editec will turn 
several scenes into a completed program. 
The "splice" may be viewed before the ac- 
tual editing is done, enabling engineers and 
editors to see that continuity will be proper. 
The system electronically marks the tape 
with tone bursts on a cue track. These gate 
the monitoring and recording circuits. By 
using the device, music may be prerecorded 
on the audio track and electronic video 
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A PLAN FOR MAKING 

ANTENNA PROOFS 

There comes a time in the life 
of every chief engineer when he is 
confronted with a directional an- 
tenna for the first time. When this 
happens don't let it upset you. On 
the contrary, accept it as a valuable 
experience - it will add a lot to 
your professional worth! In most 
cases the consulting engineer who 
fathered the design will be present 
to tune up the system and prove 
out the array. However, the day 
may come when, for reasons be- 
yond your control, you have to do 
the work yourself. You may have 
to act as midwife until the consul- 
tant arrives, or after a siege of bad 
weather you may be faced with the 
job of getting back on the air, or 
of staying on the air after adjust- 
ments. Thus, for those who may be 
about to face their first DA, here 
is some helpful advice. 

Equipment 
Before proceeding with any tests 

or adjustments, make sure your 
field intensity measuring set is in 
proper working order and has been 
calibrated within the last 2 years. 
If it hasn't, don't waste time doing 
the proof-the FCC will not ac- 
cept it if the meter is not properly 
calibrated. And do remember to 
send a copy of the calibration cer- 
tificate with the proof material! 

If you can borrow a second 
meter, do so; then set them up to- 
gether and make simultaneous read - 

Technical Talks by John Battison 

-- How 

antenna 

ings. They should agree within 
very close limits-take readings on 
four or five scales and attenuator 
settings to double check; if there is 
a very big difference try to find 
a known signal that you can check 
for calibration purposes. In any 
case, if one has recently been cali- 
brated and the other is at the end 
of its grace period, use the meter 
with the later calibration. This is 
based on the theory that the later 
the calibration, the more accurate 
the meter . . . unless, of course, 
you know the readings are inaccu- 
rate. (It may seem that this subject 
has been over -emphasized; it has 
not! There is no point in wasting 
two or three weeks if the FCC 
won't accept your work because the 
meter is suspect.) 

Next, obtain a two-way radio, 
CB unit, or any other communica- 
tions gear licensed for your pur- 
pose. Arrange to have a receiver 
as close as possible to your assist- 
ant's post at the phasing equipment. 
Obtain a copy of the engineering 
report from the engineer who de- 
signed the array. Generally, there 
is one at the station, especially if 
it is a new installation. If it is an 
older station, and there has been a 
procession of engineers, it is quite 
possible that the report has gone 
the way of most old paper work. 
(In any case, when you arrived as 
chief you should have requested 
one from "the Boss," or the con- 
sulting engineer. After all, how 

LOCATION 
POINT # 

MILES FIELD 
INTEN. 

WEATHER DA/NDA REMARKS 
(landmarks, etc. ) 

DATE 

2 2.1 f05nv/., dam Awn ne rwa; 4« ua m )269. 4 e&i.2 1 adw 
2/154(,3 

to carry out a directional 

proof -of -performance. 

can you know what is going on if 
you don't know how it should 
work?) 

Get the necessary maps, with 
largest scale possible; up-to-date 
street maps, compass, pencils, ruler, 
slide rule, and dividers are essen- 
tial. Check your auto odometer to 
prepare a calibration curve for lo- 
cating points that are not easily 
identified on the maps due to lack 
of landmarks. Make up a record- 
ing sheet as shown in Fig. 1. 

Place a number of these prepared 
sheets on a clipboard, and be sure 
of your facts regarding dates and 
directional/nondirectional opera- 
tion. Remember, don't take meas- 
urements before 2 hours after sun- 
rise, or after 2 hours before sunset, 
unless they are those taken in close 
where the field intensity is very 
high. 

If the proof is on an older sta- 
tion, check very carefully to make 
sure no uncooperative power com- 
panies or factories have built tow- 
ers or other large structures that 
could distort the pattern. If some- 
thing of this sort has happened, 
and you feel it might upset your 
pattern, you should get in touch 
with your consulting engineer right 
away.' 

In a new operation there should 
be nothing abnormal about the an- 
tenna site, and you can expect the 
pattern to behave as planned. But 
just to be sure, inspect the site and 
find out before you start that there 
is a brand new 300 -foot steel tower 
just 350 feet from your center 
tower! 

Assuming that the site is clear- 
and in the case of our new station 
this is most important-make a 
final double check for obstructions. 
Buildings, signs, etc., going up any- 

' The Hot Water Tank at WJIL, Robert 
A. Jones, BROADCAST ENGINEER- 
ING, January, 1963. 

Fig 1. Antenna proof data recording sheet for field intensity measurements. 
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JERROLD 
VIDEO 
M I C R O V1/AV E 

B TO 13 KMC 

... BEST FOR CATV, CCTV, ETV, AND STL USE 

It may cost a little more at first, but 
Jerrold video microwave gear really 
pays for itself in no time. Here's 
why you can't afford to be without 
it: Front -panel metering of all tubes 
and circuits ... Time -delay circuit 
protects klystron in event of power 
failure ... Extended filament life 
with built-in regulating transformer 
. . . Only simple test equipment 
needed for set-up, troubleshoot- 
ing, maintenance ... Video monitor 
output at transmitter eliminates re- 

ferring to receiver location ...Com- 
pact modular construction saves 
space, reduces need for spares. 

Take advantage of Jerrold's wide 
experience not only in supplying 
equipment but in helping you plan 
any hop from 20 to hundreds of 
miles. For complete information, 
write or call Jerrold Electronics, 
Philadelphia 32, Pa. 

JERROLD 
ELECTRONICS 

A subsidiary ofTHE JERROLD CORPORATION 

Simplest to set up 

Most dependable in performance 
Easiest and most economical to operate and maintain 
Widest baseband-IF bandwidth 30 mc, 
video bandwidth 8 mc 

Greatest stability-±0.005% 
Individual power supplies-can't lose all channels at once 

MICROWAVE RFCFIVFN 

MICROWAVE AFC 

'AVE P'RA,tiSMITTFR 
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A MUST FOR PROOFS 

Electronic 
Tests and 

Measurements 
by R. G. Middleton 

A balanced combina- 
tion of theory and 
practice in electronic 
testing and measuring 
techniques, this book 
tells technicians and 
engineers, what equip- 

ment to use and how to set it up. The 
tests covered, encompass the use of 
VOM's VTVM's, bridges, Q meters, oscil- 
loscopes, sweep generators, crystal cali- 
brators, audio generators, and many 
other instruments. Some the subjects 
given extensive treatment in theory are 
resistive and reactive loads, linear and 
non linear loads, negative -resistance am- 
plifiers, transistor operation and testing, 
negative feedback, harmonic analysis, 
cathode followers, and frequency re- 
sponse measurements. A special feature 
is the section of experiments at the end 
of the, book.; 288 pages, 51/2 x 81/2 ", 
handboúnd. - 

Order MET -1, only $6.95 

m 
t 

SAMS TECHNICAL BOOKS 
of special interest to Broadcast Engineers 

A COMPREHENSIVE REFERENCE 
ON MICROWAVE SYSTEMS 

Microwave Systems Fundamentals 
by F. Jonathan Mivec 

This book fills the growing need for information on micro- 
wave systems, both radar and communications. Beginning 
with a study of microwave behavior, the text discusses 
microwave radio paths, the effects of atmospheric condi- 
tions on microwaves, direct and reflected signals, overland 
and overwater communications, line -of -sight limitations, 
and maximum ranges. Also discussed are guided and 
unguided waves, types of transmission lines, and wave - 
guides and their mechanical and electrical properties. 
All the hardware that goes into the making of low -loss 
systems are fully illustrated and explained. 7 fact -filled 
Chapters include: Introduction to Microwaves; Behavior 

of Microwaves; Microwave Transmission Systems; Cavity Resonators; Microwave 
Transmitter Oscillators; Microwave Receivers; and Microwave Antennas. All -in -all, 
you will find no other text on the market that will give you such complete technical 
information on microwave systems and their uses. Not only will you find Micro- 
wave Systems Fundamentals easy to understand when you first study it, but you 
will want to pick it up again and again to brush up on a subject that is growing 
rapidly in this day of missiles and satellites. 
Order MSM-1, only $4.95 

MICROWAVE 
SYSTEMS 

(1.1(;TAl1NIC 

MEASIßErlitigS 

See your parts distributor, or mail to: 
Howard W. Sams & Co., Inc., Dept. 463 

4300 W. 62nd St., Indianapolis 6, Ind. 

Send me the following books: 

Microwave Systems Fundamentals (MSM-1) 
Electronic Tests and Measurements (MET -1) 

Modern Communications Course (MCN-30) 

$ enclosed Send Free Book List 

Name 

Station Position 

Address 

City Zone . State 
IN CANADA: A. C. Simmonds & Sons, Ltd., Toronto 7 

THREE -VOLUME RADIO COURSE 

Modern 
Communications 

Course 
Vols. 1-3 

by Edward M. Noll 
Here is an up-to-date, 
authoritative course in 
textbook form, de- 
voted to the subject 
of radio -communica- 
tions systems. Espe- 
cially planned to serve 

as a self -study guide on all phases of 
radiocommunications, this 3 -volume 
series has been prepared to encompass 
the various forms of AM and FM radio- 
communications, including circuit design 
and operation, as well as principles and 
practices of radio frequency transmission 
and reception. Lab -type experiments and 
projects are included at the end of each 
chapter to provide practical knowledge. 
Available in a handsome slipcase, this 
set offers invaluable knowledge for any- 
one whose career requires a FCC Radio- 
telephone license. 

Order MCN-30, only $12.95 

ORDER 
TODAY 

ASK FOR YOUR FREE 
SAMS BOOKLIST 

New Fall -Winter Book - 

list describes over 200 

books for engineers, 
technicians, and others 
in electronics. 

where near the tower site could 
cause trouble. In other words be 
sure that construction is completed 
before starting work. Be sure that 
this precaution includes the protec- 
tive fence around the tower base. 

Preliminary Setup 
Before you actually start mak- 

ing measurements, make sure that 
all the purely mechanical things 
are taken care of, including paper- 
work. Get a looseleaf notebook and 
keep copious notes. These will help 
you not only during the measuring, 
but also when making up the re- 
port, and also later if you have the 
occasion to repeat the measure- 
ments or make further checks. 

Orient yourself on the local map 
and lay out your radials. Normally 
eight will be required, unless for 
some good reason fewer will suf- 
fice. In addition to these radials, 
the FCC will specify some monitor 
points. Locate and mark these on 
the map at this time. Then mark 
your expected measuring points on 
the map, in accordance with the 
requirements of Section 3.186 of 
the Rules, starting with not less 
than 10 times the spacing between 
elements of the DA. Be very sure 
to observe the Rules regarding 
spacing-it is far better to make 
too many measurements than not 
enough. 

Have the construction engineer's 
surveyor confirm that the towers 
are oriented properly, and located 
at the correct place. This is not as 
silly as it sounds-there are cases 
on record of DA's being built in 
the wrong place or pointing in the 
wrong direction. If possible, also 
verify the base height. List the 
limits on critical azimuths for quick 
reference purposes. 
Inspections 

Now make a mechanical inspec- 
tion of the complete installation. 
Look at the transmission lines as 
well as the sampling loops and the 
coaxial lines running back to the 
transmitter buildings. Be sure the 
loops are about 14' up the tower 
and that the line is insulated from 
the tower; then set the coupling at 
around 75%. A point to watch is 
that all loops are on the same sides 
of the towers. If they are not you 
may get unmatched current distri- 
bution readings. 

If the coaxial transmission line 
is used, check pressure, and if pos - 

Circle Item 27 on Tech Data Card 
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BIG 

SARKES TARZIAN 

Tube Replacement 

Silicon Rectifiers 

in broadcasting... 
More and more broadcasting stations of all kinds are proving that the reliability 
and long, long life * of these units pay off in station on -time. Send for free re- 
placement chart covering 95% of the vacuum tube rectifiers now in common use, 
price information, and case history data. 

* Not to mention instant warm-up, no appreciable heat radiation, no filament 
supply, compact size, ruggedness, and dc current ratings up to three times 
as high as the tubes they replace. 

1 

SARKES TARZIAN, Inc. 
World's Leading Manufacturers of TV and FM Tuners Closed Circuit TV Systems Broadcast 
Equipment Air Trimmers FM Radios Magnetic Recording Tape Semiconductor Devices 

SEMICONDUCTOR DIVISION BLOOMINGTON, INDIANA 
Canadian Licensee: Marstand Engineering Limited 350 Weber Street North, Waterloo, Ontario 

Circle Item 11 on Tech Dota Card 
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A 

PASSIVE 

RECORD 

EQUALIZER 

FOR STEREO 
AND MONAURAL 

604 -M/S 
another 

product_ of 

Gray Research 

FLEXIBILITY Buy the entire system .. . 

or just the part your station needs. Choose 
between stereo and monaural ... stereo 
conversion ... or monaural only. 

COMPATIBILITY Easily integrated with 
your present equipment; mechanically 
interchangeable with the 602-C. Same 
trouble -free operation in stereo as your 
present 602-C Equalizer. 

SPECIFICATIONS 

EACH CHANNEL: 

Response: down 1.5 db ® 20 - and 20 kc 

Input: 500 mh 
2000ºDC f 

(cartridge) 

Output: 150 n @ 1 kc 

CHANNEL MATCH: 

Frequency: 20-20 kc t 1 db 

Impedance: 20-20 kc ±1 db 

Separation: 40 db minimum 20-20 kc 

plus these variations... 

604-M 
monaural 
(left channel) 
equalizer only 

$79.25 

604-S 
add-on (right 
channel) equalizer 
to convert 604-M 
to stereo 

$58.25 

602-S/K converts your 602-C to a 604-S $18.50 

write for more information to 

GRAY 
RESEARCH 
AND DEVELOPMENT 
CO., INC. 
Box 12, Elmwood, Connecticut 

Circle Item 15 on Tech Data Card 

sible examine the route of the cable. 
If it is suspended on poles, ground 
the line at every support by means 
of 3" copper strap. When the trans- 
mitter is fired up, check the lines 
for hot spots by walking along 
with the field intensity meter (Fig. 
2). If hot spots are found, they can 
be brought under control by addi- 
tional grounding at those points. 

By now you should have checked 
all the connections in the antenna 
system and tuning units as well as 
the transmitter and phasing cubi- 
cles. Don't forget to check relay 
operation for two conditions: 

1. Proper operation when power 
is applied. 

2. Operation in the proper 
direction. It is not uncom- 
mon to find relays operating 
in the wrong direction when 
night or day patterns are 
called for. 

Be sure that your electric service 
is supplying the proper voltage 
with the transmitter operating on 
full power. Check at this time for 
hot points in the wiring, especially 
those points connected to the 
transmitter. As time passes and the 
equipment heats up, poor connec- 
tions (high -resistance -points) in the 
electrical wiring may cause voltage 
drops that could affect operation. 

While on the electrical inspec- 
tion tours be sure to inspect the 
tower lighting system for leakage, 
with a VTVM; if more than 15 
volts is measured, find out why. 
Often the junction boxes are at 
fault. Be sure that any neutral wires 
in the lighting system are properly 
bonded. Make a final check across 
the base insulator and lighting 
transformer, or choke, to be abso- 
lutely sure that there are no 
grounds caused by bits of wire or 
construction metal hanging from 
the base of the tower. 

Tune Up the Transmitter 
If the installation is new, the 

manufacturer's field engineer will 
probably be present to tune up the 
transmitter before handing it over 
to you. If he is not, you must go 
through it with the instruction book 
and satisfy yourself that the trans- 
mitter is correctly wired, installed, 
and ready for use. Tune it first with 
a dummy antenna. (If you don't 
have a dummy a reasonable substi- 
tute for this purpose can be con- 
structed from 100 -watt light bulbs 

or elements out of electric radia- 
tors. While not exactly correct, 
these devices will absorb enough 
power for the necessary tests, and 
provide some operating leeway.) 
Be sure you are on correct fre- 
quency; have your measuring serv- 
ice make four or five checks dur- 
ing the testing period. 

Finally, check the Construction 
Permit to be sure that you are 
familiar with the conditions of op- 
eration. Be sure, also, that the 
necessary OK's have been obtained 
from the FCC for equipment test. 

Measurements 
Identify the nondirectional tower 

and measure its impedance. Follow 
standard practice, measuring from 
25 to 30 kc on each side of the 
operating frequency. The other 
towers should be floating unless 
they are approximately 180° in 
which ease they must be detuned. 

Check the effect of connecting 
the lighting transformer or lighting 
chokes. 1f there is any appreciable 
change in impedance, detune them 
by adding or removing some capac- 
ity. The following operations must 
be performed in a new installation: 
Measure phase shift and impedance 
(nominal) of sampling and trans- 
mission lines; then check the re- 
actance of the coupling units and 
the mutual and self impedances of 
the towers. From the data obtained 
thus far, the impedances of the va- 
rious drive points can be worked 
out. The system can then be set up 
on the phasor. (This assumes that 
the networks have been measured 
and checked.) 

At this point the calibration of 
all the RF meters used in the an- 
tenna system should be checked by 
connecting them in series with the 
line to the nondirectional tower. It 
it important to bear in mind the 
FCC Rules regarding scales when 
making this test. 

Fig. 2. A typical field -intensity set. 
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GB 

GOLD 

BRANO 

Tubes designed from the user's viewpoint 
...Lse .r ern wh are`, e ¡E essential 

When reliability really counts-as it does in 
industrial control applications-be sure with 
tubes custom -designed and tested for the job. 

Sylvania engineers traveled the country- 
met with engineers and maintenance groups in 
broadcasting, public service radio, industry, 
the airlines-listened to their problems and 
studied them. From this came GB Gold Brand, 
a superior line of new and upgraded tubes, 

each tailor-made to a specific job. A given tube 
may have,. for example, low noise, exceptional 
stability or vibration resistance. Or a critical 
parameter nwy be as much as three times 
the usual value. In each case, performance and 
reliability have been verified by actual user ex- 
perience as well as laboratory testing. 

This extra effort has paid otf. "Excellent 
results," says an airline official. "No failures," 

reports a highway patrol department. "Hun- 
dreds of dollars saved in program interrup- 
tions," reports a TV station. "Less costly in the 
long run," discovered a county government. 
Similar results can be yours with a truly reli- 
able, genuinely interchangeable GB Gold Brand 
Tube. 

Electronic Tubes Division, Sylvania Electric 
Products Inc., 1100 Main St., Buffalo 9, N. Y. 

AVAILABLE: FROM YOUR SYLVANIA INDUSTRIAL TUBE DISTRIBUTOR 

SYLVAN 
SVGS/Cf, UF 

GENHAL TELEPHONE & ELEC TRCfV/CS 

April, 1963 
Circle Neal 14 on Tech Date Cord 
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The transmitter should be fired 
up and all the necessary checks for 
proper operation made. When you 
are satisfied that the transmitter is 
operating properly, the phase mon- 
itor can be calibrated according to 
the manufacturer's instructions. The 
sampling currents can now be ad- 
justed, and any required phase cor- 
rections made. 

From here on it will be a case 
of checking phase shifts, currents, 
and power in the various antennas. 
If the initial phasor settings did not 
produce the required pattern as 
shown by the phase monitor, it will 
be necessary to initiate a series of 
corrections. 
Measurements of Radiation 

The nondirectional measure- 
ments can now be made. Check 
the monitor points and make direc- 
tional antenna measurements on 
the previously plotted radials. 

When checking your DA system, 
you should remember that although 
you may be primarily interested in 
obtaining the proper shape as de- 
scribed in the CP or license, you 
must also consider efficiency. To 
check this you must consider the 
size, or RMS, of the array. The ex- 

pected RMS was calculated in the 
application; when the antenna 
measurements are completed the 
actual RMS can be calculated. 

If the apparent RMS is higher 
than anticipated on the basis of the 
application, several points should 
be checked. First, the calculations 
could be at fault. Be sure the power 
division between one or more 
towers and the current ratios are 
correct. Possibly the engineer who 
designed the array made a mistake 
and came up with a tower gain in 
excess of that which the array ac- 
tually provides. If this is the trou- 
ble, you can easily reduce the 
power to reasonable limits by read- 
justing the tuning and phasing net- 
works, thus increasing effective re- 
sistance in the system. 

If your RMS is too low (this is 
somewhat more frequently the case, 
especially when complicated tower 
arrangements are used), there may 
be unexpected losses in the system. 
Sometimes, of course, the original 
calculations were wrong, and it will 
thus be necessary to recompute the 
system efficiency. However, in the 
case of new DA's this very seldom 
happens. The FCC's engineers 

check the figure very carefully be- 
fore the CP is issued. The trouble 
usually is found to be improper ad- 
justment of the phasing equipment, 
or extra losses in the transmission 
lines because of improper termina- 
tions. 

In case of trouble with a direc- 
tional array, it is best to contact 
the station's consulting engineer be- 
fore disturbing the adjustments. If 
you are installing a new station, 
some very valuable experience can 
be gained by working closely with 
the consulting engineer right from 
the first operation in the DA check. 
Actually there is no FCC require- 
ment stating a consulting engineer 
must make the directional antenna 
proof. There is, however, a well 
enforced requirement that the en- 
gineer who makes the measure- 
ments must be properly qualified 
by experience and training. If there 
is any doubt at all, the Commission 
will require the engineer to sub- 
stantiate his results, and occasion- 
ally a station engineer will perform 
a proof only to have it rejected. 
This then indicates the importance 
of accuracy to save time and money. 

A 4;. e e Ì 4; ,' 
INSTANT PROGRAMMING! 

.... just add cartridges * 
Join the hundreds of stations who have chosen a SPARTA-MATIC 
tape cartridge system as the outstanding control room and pro- 
duction equipment development in many years. 

Rugged ... Dependable ... Economical - only partially de- 
scribes the PROVEN merits of the SPARTA-MATIC 200 Series 
(illustrated) 

Transistorized control circuitry for improved tone -burst cueing. 
Frequency response is -I- 2db from 30 to 12,000 cps; distortion 
is less than 2%; wow and flutter are under 0.2% RMS. 

Compare with any other equipment. You'll see SPARTA-MATIC 
offers from 20% to 40% greater dollar value! 

200R/P - $545.00 200P - $385.00 
* P.S. - We sell these, too. Fidelipac at LOWEST PRICES! 

Call, Write or Wire Today 

%PA RTA ELECTRONIC CORPORATION 
6450 FREEPORT BOULEVARD SACRAMENTO 22, CALIFORNIA GA 1-2070 

Circle Item 17 on Tech Dota Card 
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DEPENDABLE 

LLARD 

N O VV 

Each day more and more broadcasters turn to 
MULLARD tubes for the reliability and dependa- 
bility required to achieve optimum performance 
from broadcast equipment. 

For example ...the MULLARD QY5-3000A/6076 
RF Power Tetrode - now available from local 
distributors - has already been widely accepted and 
is in demand by informed broadcasters. 

For further information on the comprehensive 
MULLARD range of special purpose tubes, and 
especially those for broadcast applications, see your 
local distributor or write to: 

International Electronics Corporation 
81 Spring St., New York 12, N. Y. 6272 W. North Ave., Chicago, Ill. 4260 Lankershim Blvd., N. Hollywood, Calif. 

Circle Item 16 on Tech Data Card 
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CARTRIDGE TAPE 

AT WORK 

WLBC Radio and Television has 
almost completely converted to the 
use of cartridge tape. Reel-to-reel 
tape had been used extensively for 
many years, so the switch to car- 
tridges has been primarily a change 
in methods. Cartridges have added 
many new operational advantages, 
but also some new problems. 

Our station management wished 
to create a new sound for WLBC 
radio best described by the slogan, 
"music you can sing, hum, or tap 
your toe to" - the type of music 
most of our listeners buy and play 
in their homes. The need for better 
music control, preservation of LP 
records, singing station breaks, 
music bridges, and tight, smooth 
flow of air presentation - all with- 
out undue material preparation 
problems - led us to the adoption 
of a cartridge tape system. The set- 
up can most aptly be described as 
a "manually operated, automatic 
system." 

Music selected from LP albums 
is dubbed onto tape, one number 
to each cartridge; our music library 
now consists of about 1800 selec- 
tions on individual cartridges. Disc 
jockey "chatter" and song introduc- 
tions are on one cartridge for each 
show. Openings, closings, announce- 
ments, station breaks, etc., are also 
on cartridges. All commercial an- 
nouncements, even though they 
come in on disc, are dubbed onto 
tape. 

System 
Eight playback decks are em- 

ployed in our radio control room 
(Fig. 1). Two are used with our 
Automatic Time Injector, and one 
is used for recording (with an ap- 
propriate amplifier).' The decks are 
the dual -F tone type, so that se- 
quencing from one to another is 
automatic, providing a tight, even 

*Chief Engineer/VP, WLBC, 
Muncie, Indiana. 

by Patrick S. Finnegan* - How one 

station developed an efficient 

cartridge tape system which includes 

automatic switching. 

Fig. 1. Radio control room equipment. 

flow of program material. 
An automatic switcher handles 

four decks, with its output appear- 
ing on one fader of the console. 
The outputs of the other two decks 
each appear on a fader (Fig. 2). 
This arrangement enables us to fade 
a theme under voice announce- 
ments, and also to use one deck 
as a recorder. 

Problems 

The first problem was maintain - 

RECORDER 

TAPE/1 

TAPE #2 

TAPE #3 

TAPE f1 

TAPE/5 

TAPE /6 

TIME 

INJECTOR 

'Y" PAD 

REVERB RATION 

UNIT 

TO TRANSMITTER 

Fig. 2. Block diagram of cartridge tape 
system with automatic switcher and re- 

verberation unit. 

ing compatibility among machines 
(we have a total of 13 machines 
for both radio and television). 
While it is comparatively easy to 
record and playback on the same 
machine with a fairly good system 
response, it is quite another thing 
to use three recorders for supplying 
13 machines with tapes. 

Shortly after changing to a car- 
tridge tape system, we acquired 
a sophisticated reverberation unit. 
This brought about the most diffi- 
cult problem, one which almost 
defied solution, even though the 
answer turned out to be simple. 
Each solution, however, seemed to 
present another difficulty. 

The compatibility problem was 
attacked at the master recorder first. 
This unit was sent back to the 
manufacturer for as nearly perfect 
alignment of heads, equalizers, and 
guides as was possible. We then 
made alignment and multitone 
tapes on this machine. All other 
machines, in addition the two other 
recorders, were adjusted to give es- 
sentially the same results as the 
master. 

As one might expect, this took 
a lot of time and patience. One 
trick we learned to help speed up 
the process was to make a 20 -second 
tape of a few pertinent tones. We 
make the initial adjustment with this 
tape, and then run the master multi - 
tone tape through each machine for 
fine alignment. 

Maintaining compatibility is quite 
a chore. The heads on the master 
recorder for example, had to be re- 
placed three times the first year due 
to wear. The new heads must be 
very carefully aligned, or the newly 
recorded material will not be com- 
patible with the old. Head wear on 
the master is indicated when the 
switches also provided flexibility, 

TAutomatic Time Injector, Patrick S. 
Finnegan, BROADCAST ENGINEER- 
ING, October, 1962. 

30 BROADCAST ENGINEERING 

www.americanradiohistory.com



...He'd be home now if they 
used a Raytheon Dual Link STL 

Raytheon's Microwave Dual Link Standby STL is 
a sworn enemy of after-hours maintenance. A hot 
standby protective channel completely eliminates 
outage time - enables you to remove one complete 
STL system during programming hours and main- 
tain it ... without hurry or overtime. 

The 1 -Watt Dual Link offers the same continuous 
monitoring and automatic switching that you now 
receive from your network back-up service. If the 
signal falls below a pre-set level, a full-time sensing 
monitor automatically switches over to standby 
equipment in less than 50 milliseconds with no lost. 
air time. 

Only 5 components -2 transmitters, 2 receivers 
and 1 automatic switching unit - form the basic 
system. In addition, Dual Link requires no trans - 

For your free copy of Raytheon's "Dual 
Link" brochure, attach this filled -in coupon 
to your letterhead and mail. 

RAYTHEON 

mitter AFC. Built-in test circuitry, front -mounted 
test meters and fully accessible components are all 
designed for ease of operation and maintenance. 
Each system is thoroughly factory tested and war- 
ranted for a full year. 

As for economy ... try these additional features 
on your station manager: 

Cuts STL maintenance costs by 50% - 60% 
Eliminates need for emergency programming 
equipment at transmitter site 
Expandable to a completely automated STL sys- 
tem at nominal cost 
Costs half the price of competitive equipment - 
requires no extras 
Available with low-cost, long term financing 

1 Raytheon Company, Dept. 140 I 1415 Providence Turnpike, Norwood, Massachusetts 

Please mail me Raytheon's new Dual Link Brochure. 

1 Name ' Title 
(Reminder: please attach coupon to your company letterhead) 
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JONES PLUG 

MUSIC/ VOICE 
SWITCH 

REVERBERATION CONTROL BOX 

D. C. + D.C. 

DEFEAT SWITCH 
NONLOCKING 

CARTRIDGE TAPE MACHINE 

TERM 45 
+24 VDC 

SPARE 
CONTACTS 

ON AUX. 
CUE RELAY 

t-_ 

RY-2 

- D.C. 

1 SPARE 
CONTACTS 
¡ ON RY-3 

L _J 
i 1 

1- 

CONTACTORS 1BINDING 
POSTS 

TO TO 
MACHINE 42 MACHINE #3 

Fig. 3. Equipment modifications to operate the voice/music 
switching of the reverberation unit. 

program level at the beginning is 
normal, but gets weaker as record- 
ing progresses (it is especially low 
with longer tapes). This was evident 
on the discjockey "chatter" tapes, 
which are about 5 minutes in length. 
The worn spots on the head fill up 

with oxide and lift the tape away 
from the head causing lower levels. 

When the master cue head is 
worn trouble develops in the con- 
trol room; tapes fail to trigger other 
decks, machines won't stop, or two 
units may go at the same time. This 

behavior is erratic, depending upon 
the sensitivity of the cue amplifiers. 
We permanently solved the problem 
of two machines starting at the 
same time, by wiring the trip cir- 
cuit, through contacts on the auxili- 
ary -start relay of the tape machines.' 
This relay is open during the first 
few seconds, disabling the auto- 
matic -stop circuit until the tone por- 
tion of the tape has passed the 
playback head. We found it neces- 
sary to replace the original device 
with a relay having more contacts. 
Worn heads on playback decks ex- 
hibit similar symptoms, but these 
are usually associated with the indi- 
vidual unit, making it easier to trace 
down. 

Switching 

At first, we tried simple toggle 
switches for the sequencing path, 
but this became both a limitation 
and a problem. Should a machine 
be out for any reason, starting had 
to be done manually. We eliminated 
this by installing a 10 -position ro- 
tary switch for each machine. These 

-The author's equipment consists of ATC 
Model 190 units in which the auxiliary 
start relay is designated K202. 

K./ER PIATi 

I 

Saug 
BROADCASTER 

v 
nF 

50 WATT CARRIER CURRE 
The Bauer Broadcaster is ideal for Test Site, College 
& University, Military and other Low Power Applica- 
tions because it utilizes AC Power Lines for the 
Antenna. VACUUM CRYSTAL CONTROLLED WIDE 
OUTPUT TUNING RANGE MEETS FCC SPECS 
MIKE & TAPE LEVEL INPUTS ONLY 10'/2" RACK 
SPACE. Write for complete story. 

mor 

OFr 

10 

0 _kV* 2 %70 

_CRtp [RIVE 161 

__FtpaAy I; X rt` 

DUT6UT 

LOAD 

NT TRANSMITTER 

ELECTRONICS CORPORATION 
1663 Industrial Road, San Carlos. California 

Area Code 415 591-9466 

Circle Item 12 on Tech Data Cord 
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since we can sequence any deck to 
any other except itself. The rotary 
switches couldn't be used directly, 
however, without some method of 
preventing the DC from one deck 
from effecting the control circuits 
of another. The simpliest solution 
was the use of silicon diodes in 
series with the lead to each ma- 
chine to act as one-way current 
gates. 

The reverberation unit was a real 
headache because it was placed in 
the system between the AGC ampli- 
fier and limiter, and applied rever- 
beration on all program signals. The 
amount of reverberation was cor- 
rect for music, but entirely too much 
for voice. Although the unit has a 
provision for selecting either music 
or voice modes, manual switching 
is impractical. The ideal arrange- 
ment is to have the music car- 
tridge control the switching. 

We first altered the operation of 
the manual switch in the control 
unit so the cartridge could take over 
control. We added a small strip of 
sensing foil to each music cartridge, 
on the tape -opening side. Contactors 
were a real problem; because there 
was nothing available on the mar- 
ket which would do the job. We 
decided to build our own. To make 
each switch, we glued two plastic 
300 -ohm TV twinlead connectors 
(female) together and drilled a hole 
in the center for mounting to the 
tape deck. Two contacts were then 
cut from Eimac finger stock, and 
drilled to match the holes in the 
connectors. To hold the contacts in 
place, rivets slightly larger than the 
holes were seated tightly in the plas- 
tic with a hot soldering iron. Wires 
are connected to these switches at 
the normal twinlead entrance. 
When these devices are properly 
placed on the decks, the foil on 
the music cartridge completes the 
circuit across the two fingers. (These 
switches have been in operation for 
10 months without any trouble.) 

Each playback deck was modi- 
fied to operate with one of these 
switches (Fig. 3). A relay (RY-1) 
was mounted in the reverberation 
control box to complete the music/ 
voice circuit. A pair of normally - 
open contacts of the auxiliary tone 
relay (RY-2) were wired as shown 
in Fig. 3, as was a set of normally 
open contacts of the main run relay 
(RY-3) of each deck.' 

never 
sees ... bui you know the importance of the camera- 

man to the success of any show... and the importance of the camera mount 

o his dexterity and skillful performance. That's why the vast majority of 

stations choose Houston Fearless equipment. A wide range of acces- 

sories, from camera heads and tripod/dollies to motor -driven pedestals, 

grovide complete camera maneuverability. Whether you operate a small 

station or produce big network shows, there's a Houston Fearless model to 

meet your particular requiremerts. Circle number below now for catalog. 

WESTWOOD DIVISION _ HOUSTON FEARLESS CORPORATION 

11801 West Olympic Blvd., Los Angeles 64, California 
Circle Item 19 on Tech Data Card 
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ONLY $7450 NET 
MODEL 250B 
(battery powered) 

Complete Transistor Lab 

NEW TRANSISTOR AND 
TUNNEL DIODE ANALYZER 

Look at this "SECO PLUS" - a complete 
transistor lab for transistors and diodes used 
in broadcasting equipment! All these functions 
and advantages in one compact unit. 

Requires no set-up data 
Identifies NPN and PNP transistors im- 
mediately 
Provides dynamic GO -No Go test without 
removing transistors from circuit 
Provides accurate DC analysis of transistors 
out of circuit 
Indicates transistor leakage and gain 
Matches transistors of similar types by AC 
dynamic test or DC analysis 
Tests signal and power transistors, also 
tunnel and zener diodes 
Indicates tunnel diode negative resistance 
characteristics 
Indicates diode forward conductance and 
reverse leakage current 
Includes VOM meter with appropriate ranges 

Here's the most rapid, complete and ac- 
curate semi -conductor test set in the 
medium priced field. You'd expect to pay 
much more for a set that-needs no setup 
data-includes a "speed test socket"- 
reads BOTH Icbo and Iceo leakage cur- 
rents-subtracts Iceo leakage for TRUE 
gain readings. Available in two models: 
(1) the AC powered 250A at $86.50; and 
(2) the "B" battery powered 250B at 
$74.50. Choice of metal or wood case. 
Both include 24" test leads with slim line 
test prods. 

See the new Model 250 
Transistor and Tunnel 
Diode Analyzer at your 
electronics supply dealer or 
send in the coupon below for 
complete information. 

rSECO ELECTRONICS, INC. 
1219 South Clover Drive, Minneapolis 20, Minn. 
Please rush information on the Model 250 Transistor and 
Tunnel Diode Analyzer plus full line folder describing com 
píete range of Seco test equipment. 

NAME 

COMPANY 

ADDRESS 

CITY STATF 

Operation 

The modification works like this: 
With the deck idle, RY-3 contacts 
are open, so relay RY-1 in the con- 
trol box is relaxed, and the rever- 
beration unit is in the voice mode. 
When a deck is started RY-3 closes 
and remains so while machine is 
running. This completes the circuit 
through RY-2 normally closed con- 
tacts, through the contractors (pro- 
viding cartridge with foil is across 
contacts), applying voltage to RY-1. 
This puts the reverberation unit in 
music mode. If a voice tape was to 
run simultaneosuly with music faded 
into the background the "defeat" 
switch is operated, causing the 
reverberation unit to switch back to 
the voice mode. At the end of a 
musical number when an auxiliary 
tone comes on, the cue relay oper- 
ates causing relay RY-2 to pull in 
and remain energized with its hold- 
ing contacts. This breaks the other 
contacts and puts the reverberation 
unit into voice mode during runout 
time. When the deck stops running, 
voltage is removed from terminal 
No. 5 and RY-2 drops out, restor- 
ing the system to normal. 

Conclusion 

WLBC Television has found car- 
tridge tapes to be quite useful. All 
audio announcements (when an- 
nouncer is off camera), station 
breaks, openings and closings of 
shows, etc., are recorded. We use 
no standby announcer at all, every- 
thing is on audio tape. Two play- 
back decks are used with simple 
toggle switch sequencing, which was 
found to be adequate in most cases. 

Two recording booths are kept 

3The main run/solenoid relay in the ATC 
190 is designated K201. 

SPARE r ----- 
CONTACTS 
ON RY-3I 
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TO CLOCK 
TOTAL 

R CORDED 
TIME 

01 
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TO AUX. 
START RELAY 

- 24 VDC 

REMOTE AUX. 
CUE SWITCH 
r 

L 

Fig. 4. Modifications to recording booth 
equipment, and clock unit for running and 

recorded time. 

busy. Each has a recorder, AGC 
amplifier, turntables, monitors, and 
console. The booth recorders are 
modified to perform other tasks 
also. For example, each recorder 
has two timers; one shows total 
tape running time, while the other 
shows only the recorded time (Fig. 
4). We found this to be quite help- 
ful, especially when making long 
tapes. 

To facilitate cleaning and general 
maintenance we installed pull-out 
shelves for each deck, and a large 
Jones plug to handle all connections 
for quick disconnects. We can pull 
a machine out of the rack and send 
it on its way to the shop in about 
10 seconds. 

We buy blank cartridges, and 
lubricated tape in bulk and "roll our 
own." We decided the pre-packaged 
lengths of tape were inadequate for 
our needs. The tape lengths of our 
3,000 cartridges are tailored to suit 
individual applications, and there- 
by allow a savings in cost. 

( PROFESSIONAL TURNTABLES 

0ffe'Y Z/ O9í r1? ()re .. . 

QUALITY 
CONTINUOUS 
PERFORMANCE 

SIMPLICITY 

Quality all the way with QRK. Full 
speed range -33, 45, 78. Built rugged with jewel pre- 
cision. Plays 45's without adapters. Rocket acceleration 
- EZ queing. Single idler maintains constant speed re- 
gardless of normal wear. 

Western Distributor 
Phone CY 9-4692 

R&'Ssco Electronics Mfg. 1406 Clovis Ave. - Clovis, Calif. 

. 

Send for 
detailed folder) 

Priced from 

$110. to $235. 

Circle Item 20 on Tech Data Card 
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Well behaved transmitters 

N'T 
SHOUT 

DON'T WHISPER! 

Clete uawº se. ror.gae 

Stay listenable with Audimax! 
Undulating audio is not listenable! 
When it shouts-unpleasantness! 
When it whispers-strain! Every time 
your listener touches his volume con- 
trol, you stand a chance of losing him! 
Audimax-the monitor with a memory 
-rides your output gain control with 
super -human speed. When levels are 
correct, gain remains constant-this 

is the Audimax Gain Platform. Audio 
output remains on a natural listening 
keel at maximum modulation. There's 
no distortion, compression, thumping 
or pumping. No audio "holes." Audi- 
max is not a Compressor, Limiter or 
AGC. Audimax is a control computer, 
complete with memory and judgement. 
You merely set the Gated Gain Stabi- 

lizer to recognize noise and back- 
ground effects, and electronics takes 
over. Proper levels are maintained; 
gain is held constant during pauses or 
returned to normal at standby-auto- 
matically. To get listener loyalty-and 
keep it-you need Audimax! It pays! 

S LABORATORIES 
ri (,t+ High Ridge Road, Stamford, Connecticut 

A Division of Columbia Broadcasting System, Inc. 

April, 1963 
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ENGINEERS' EXCHANGE FRONT PANEL SWITCH I SHOWN IN LINE POSITION) 

INPUT PAD 

Console Accessory Panel 
by Elton B. Chick, Rounsaville Radio 
Stations, Atlanta, Georgia 

Present day radio, with its wide 
variety of sound effects and spe- 
cial equipment, requires numerous 
switches, indicators, and other con- 
trol components at the audio con- 
sole position. Convenient mounting 
space must be provided for these 
devices. A system which has proven 
quite effective in our radio opera- 
tion is shown in the accompanying 
photo. 

Here the console is elevated four 
inches on a pedestal made of ply- 
wood covered with Formica (to 
match the console desk). Two panels 
are mounted on the front surface 
and are wired so that either may 
be removed, independently of the 

33. 

OWN 

TOP VIEW ZI28 

1.-I65 W5.. 

IL 

*Tc MñTCH CONSO E S 

21.28" 

SIDE VIEW 
loo h 

1 

other, for service or modification. 
The panels carry controls for echo, 
filter, tone and bell effects, as well 
as for tape cartridge players and a 
tape recorder. Space for additional 
controls is provided on the left 
panel. 

Limiter Preamp 
by Lyell Gunderson, Chief Engineer, 
KENN Radio, Farmington, New Mexico. 

In the past three months I have 
become familiar with one of the 
problems confronting engineers in 
remote transmitter operation. The 
difficulty concerns working spot 
checks on the transmitter and other 
equipment at the transmitter site. 
Since our remote equipment is in 
use most of the time, a new ampli- 
fier or a modification of an exist- 
ing device was necessary for voice 
announcements originating at the 
transmitter location. 

Several unused preamps in our 
console are bypassed to provide 
high level inputs. So the answer 
was simple - install one of these 
units in the limiter, along with a 
microphone connector and change- 
over switch. 

The first step is mounting the 
preamp. We located ours just be- 
hind the front drop -down panel for 
easy access to the internal wiring, 
and to keep the additional audio 
lines short. Then we mounted the 
connector and lever switch on the 
front panel of the limiter to provide 
convenient operation. 

The switch is connected between 
the input pad and the input trans- 
former,and is arranged to load the 
preamp during normal operation. 
Electrical location of this switch 
depends, of course, on the circuit 
of the individual equipment. We 
chose this arrangement because the 
preamp has just 40 -db gain, pos- 
sibly not enough to overcome the 
insertion loss of an input attenuator. 
There is an additional advantage 
to connecting the switch here-none 
of the limiter controls need to be 
changed for voice announcements 
and hence, there is no chance of 
forgetting to return them to normal 
settings once the job is finished. 

A word of caution seems to be 
in order at this point. Check the 

1k LOAD I PREAMPI 

TO INPUT TRANS 

PREAMP 
MIKE INPUT 

plate voltage of the preamp im- 
mediately after installation. The 
voltage in our limiter is so high 
that it was necessary to install a 
22K resistor in the B+line. 

Without changing any settings, 
the limiter indicates 10 db of com- 
pression on voice operation, result- 
ing in good balance. 

On -Air Monitor 
by Sim S. Eagleson, Sr., Chief Engineer, 
WSBB Radio, New Smyrna Beach, Florida 

At WSBB Radio, our console 
has no provision for supplying the 
monitor amplifier with on -air only 
audio which is desirable for the 
reception room, or lobby, speakers. 
As it was, all the necessary cueing 
and other auditioning procedures 
would constantly interrupt the moni- 
tor signal. After considering various 
simplified circuits which were pos- 
sible within the console, we decided 
to make use of an old console -type 
broadcast radio receiver. 

Actually, the conversion was 
simple. The IF amplifier strip was 
detuned, and both the input and 
output of each transformer was 
damped by shunting each with ap- 
propriate resistors. We used from 
5 to 10k, but the value may vary 
depending on the amount of damp- 
ing desired. The front end of the 
set was also detuned; this was neces- 
sary to prevent overloading of the 
detector and thereby avoid blasting. 

This minor conversion also 
boosted overall audio quality since 
the IF amplifier curve was substan- 
tially broadened. Now everyone is 
happy with the on -air monitor, since 
the annoying cueing interruptions 
have been eliminated. 

AVC RL. R2 

DampIng reslsbr3 
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Here's the First Broadcast Quality Transistorized* 

Studio Camera Designed Specifically for Broadcasting 

We're confident you'll find the new Sarkes Tarzian 1500L Solid State Studio Camera 

System suitable for all but your most elaborate production requirements. Employing 

the newly released 1.5" image pickup tube, the 1500L camera delivers unmatched per- 

formance for 80-90% of your live programming. And it's thrifty, too. Operating cost is 

under twenty cents an hour-far less than that of an image orthicon camera system- 

and initial cost is 50% less. For more information, write or call: 

*All camera circuits are completely 

transistorized-without exception. 

\-T.JSARKES TARZIAN, INC. 

Broadcast Equipment Division 

East Hillside Drive, Bloomington, Ind. 
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There's a 
FAIRCHILD 
CONAX 

ro«. 
on top of the 
Empire State 
Building! 

WNEW TV Channel 5 in 
New York uses the 
FAIRCHILD CONAX to 
maintain high average audio 

levels despite pre -emphasis 
problems. The CONAX is silently 

at work minimizing problems cre- 
ated by sibilants, finger snapping, 
the shrill sounds of children, the 
rattling of dishes, muted trumpets 
and cymbals, which are all part of 
WNEW-TV's program schedule. No 
more reduction of apparent loud- 

ness because of these high frequency 
problems. 

Why not let the FAIRCHILD CONAX help 
you maintain high average audio levels. 

FAIRCHILD RECORDING EQUIP. CORP. 

10-40 45th Avenue, Long Island City 1, N. Y. 

Circle Item 23 on Tech Data Card 

IMMEDIATE 
DELIVERY 

from Stock! 

Professional Transistorized 
Portable Field Recorders 

Exceed NAB Broadcast Standards 
Assure studio quality performance 

with complete independence from AC power. 

Over 25 models available in two series: 

TransFlyweight" Series 312: 8 lbs.; electric motor, 

battery -operated. Size: 5'/º x 9 x 12 inches. 

TransMagnemite Series 612: 15 lbs.; spring motor. 

Operates 125 hours from rechargeable batteries. 

Choice of single or multiple tape speeds, one or 

two tracks. All models equipped with multi -purpose 

VU meter. Full unconditional 2 -year Guarantee. 

Write for Literature 

AMPLIFIER CORP. of AMERICA 
An Affiliate of the Keystone Camera Co., Inc. 

398 Broadway, New York 13, N. Y. WO 6.2929 

NEWS OF THE INDUSTRY 
tM M t> t> tMI t' MI t> IM t' t> M M 

BBC Orders UHF Stations 
O. ders placed by the British Broadcast- 
ing Corp. for high power UHF tele- 
vision transmitters are resulting in re- 
quirements for American klystron tubes. 
Ordered were stations having 12 trans- 
mitters worth $1,820,000 from Marconi 
Wireless Telegraph Co., Ltd.; Pye TVT, 
Ltd., received a $1,680,000 contract for 
12 additional transmitters. The equip- 
ment of both English companies use 
klystrons built by Eitel -McCullough, Inc., 
San Carlos, Calif.. in aural and visual 
channels. 

New Members of Gold 
Microphone Club 

Frank Sinatra, Dean Martin, and Sammy 
Davis, Jr., are the most recent members 
of the Shure Gold Microphone Club. 
Each received an inscribed gold-plated 
Shure Unidyne III microphone during 
their recent appearance in a night club 
near Chicago. The awards were made as 
part of the program sponsored by Shure 
Brothers, Inc., Evanston, Ill., in apprecia- 
tion for outstanding showmanship and 
recognition of the microphones critical 
importance to successful night club enter- 
taining. 

Exhibit Features Studio and 
Editing Equipment 

The 93rd SMPTE Convention Equip- 
ment Exhibit, to be held April 22-25, 
has received such response from the 
motion picture and television industry 
that it has been necessary to reserve 
more space at The Traymore, Atlantic 
City, according to Dennis E. Kealey, 
Reevesound Co., Inc., Exhibit Chair- 
man. An optical FX unit with rotator 
lens and prism attachments for tele- 
vision cameras and 16mm and 35mm 

tIII NZ M tM M M tIIZ tta M ttta 

motion picture cameras is to be shown 
by The Camera Mart, Inc., New York. 
It reproduces images upside down, side- 
ways, or tilted at any angle, and en- 
ables a scene to be rotated 360° in 
both clockwise and counterclockwise 
directions. Used with the prisms, the 
unit can produce multiple identical 
images from a single object, the num- 
ber of images dependent on the number 
of prism faces. Measures taken by the 
industry to expedite sound and film 
editing will be much in evidence at the 
show. Two examples, also in the Cam- 
era Mart display, are a dual sound 
reader and an extension plate for at- 
taching additional soundheads to a 
standard Moviola. Two editing devices 
from Hollywood Film Co. are a film 
slitter for 35/32mm, and a film repair 
and splicing machine that uses Mylar 
tape. The latter perforates the tape and 
shears off the excess in one operation. 
Among the many other items that will 
be shown are television cameras, film 
and tape recording equipment, film 
processors, laboratory test equipment, 
zoom optics, high-speed cameras, and 
lighting equipment. 

General Radio Opens Dallas 
Office 

General Radio Co., West Concord, 
Mass., announces the opening of a new 
sales engineering office in Dallas, Tex. 
The new office, headed by Edward F. 
Sutherland, will cover Colorado, Okla- 
homa, Arkansas, Louisiana, and all of 
Texas except El Paso. Dallas is the tenth 
district sales office for General Radio, 
and the third opened in the past 15 
months, expanding the direct field sales 
policy begun when GR opened its New 
York office almost 30 years ago. 

Intercity Microwave System Uses Three Frequencies 
A unique microwave system which uses a different frequency for each of its 
three hops has begun relaying network television programs over a 137 -mile 
path from KRCA, Los Angeles, to KOGO-TV, San Diego. A single system 
using frequencies in the 2,000, 7,000, and 13,000 megacycle bands demon- 
strates the versatility of microwave for TV relay, according to E. C. Tracy, 
Manager, Broadcast Sales Dept., RCA Broadcast and Communications 
Products Div. 

LeRoy A. Bellwood, KOGO-TV Director of Engineering, said the frequencies 
were chosen to offset adverse signal conditions in the inter -city path. Outbound 
from Los Angeles, the TV signal is beamed at 13 kmc for a distance of 17 
miles to Mt. Wilson in the first leg of the relay. The 13-kmc band was selected 
to avoid the congestion at 7 kmc in the Los Angeles area. Near the summit 
of the 5,600' mountain, a repeater station relays the signal on its longest hop 
of 108 miles, 40 miles of which is over Pacific Ocean waters. The second leg 
uses a 2-kmc frequency to overcome signal propagation characteristics created 
by the distance and by surface reflections from the water. 

At Mt. Soledad, 12 miles from KOGO-TV's San Diego studio, the incoming 
signal is reinforced through space diversity, a method of employing two 
receiving antennas and switching their outputs to provide the best signal-to- 
noise ratio. The Mt. Soledad station uses a 19' dish, one of the largest ever 
built for TV relay service, and a companion 10 -foot dish. The final leg in 
the system takes the signal at 7 kmc to the studio. Microwave transmitters 
and receivers are multiplexed into common parabola antennas at the studio 
and at Mt. Soledad, the transmitter site, to provide simultaneous sending and 
receiving service between the two points. 

Circle Item 24 on Tech Data Card 
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o o 
FOR THE MOST 
ADVANCED 
TV & FM ANTENNAS 

Low Band Broadband p 
Dipole Antennas for 
Channels 2-6. Gains to 

10.3. VSWR of 1.04. 

High Band Broadband 
Dipole Antennas for 
Channels 7-13. VSWR of 

1.04. Gains to 23.7. 
V 

Write for complete details on this outstanding 
line of antennas - Preferred by Broadcasters 
Around the World. 

CO 
el Specialists in 

CAdvanced Antenna Systems 

24 CAROL ROAD, WESTFIELD, N. J. 

d Multiguide UHF Slot 
Antenna for Chan- 
nels 14-83. Power to 
100 KW, Gains 11 to 
52. VSWR 1.07 or 
better. (Shown with 
fiberglass cylinder 
cover removed.) 

Broadband FM An- 
tennas. 88-108 MC. 
Power to 45 KW. 
Gains to 28.2. VSWR 
1.1 over 10 MC band- 
width. 

v 
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Lighting for Studios 
(Continued from page 15) 

finesse of pattern projectors, eye 
lights, etc., are added. The lighting 
director uses his light meter while 
making adjustments, and continu- 
ously checks the monitor. In fact 
the monitor checking is what counts 
-the lighting is set for the monitor 
effect and not exactly by light - 
meter or eye. Since the audience 
sees what is on the monitor, tube 
response, not eye response, is what 
counts. 

For a simple show (e.g., a panel 
show) a light plot may not even be 
prepared. In this case the director 
simply moves a few lights to obtain 
the desired results. However, he 
should always check out the result 
with people on set and with a cam- 
era and monitor. 

Here are some lighting pointers: 
1. When foot-candle levels are 

mentioned, they are for inci- 
dent light; that is, with the 
light meter turned directly 
toward the TV camera. 

2. The practical brightness/ 
contrast ratio for operational 
use is 30 or 40 to 1, even 

though "the book" says 20 
to 1-stops between f-8 and 
f-16 are generally used to 
provide good depth of focus. 

3. As the f-stop is decreased, 
depth of focus decreases and 
the background loses sharp- 
ness. As the f-stop is de- 
creased, lower light levels 
should be used. Stated differ- 
ently, for operational use 
where light levels are low, re- 
duce the f-stop, but remem- 
ber depth of focus will be 
reduced. 

4. When more light is required 
on the actors' faces and none 
is available, reduce the light 
intensity on the background. 
This will increase the bright- 
ness/contrast ratio between 
the actors' faces and the 
background, and create the 
same effect as more light on 
the actors' faces. 

5. Always let your video con- 
trol operator know what you 
are doing-he can nullify 
an effect that you worked 
hard to create. 

6. Try to keep actors as far in 
front of the scenery as pos - 

CHICAGO'S NEW 
DOWNTOWN MOTEL 

ESSEX :NN 
Michigan Ave. at 8th St. Across from Conrad Hilton 
Chicago- Phone: WE 9-2800-TWX 

Closest motel to all 
convention centers, corn- 
merci3l and shopping 
areas, theatres, 
museums, art centers, 
and concert halls. 

Free motel parking, 
in -and -out privileges. 

Heated outdoor 
swimming pool. 

Free TV, radio, ice cubes, 
wake-up coffee. 

Complete group meeting 
facilities for up to 
500 persons. 

431-1012 

1M7PGiAeGGGIGG 

GeerGeOGG 
CDìf?F.GGGG 
I1E[uAiGflit 

RÉrKo 
Zßliz6RgGl ! 
iGiGifìG 

. a 

Recommended by AAA, Best 
Western, Duncan Hines, Quality 
Courts. Make reservations 
directly with each motel or 
through Travel Agents, Best 
Western or Quality Courts. 

Write now for Reservations, Dept. 187 

DELMONICOS FAMOUS RESTAURANT, 
TOULOUSE TAP. AIRPORT LIMOUSINES STOP 
AT OUR DOOR. FREE COURTESY CAR SERVICE. 

Fig. 5. Checking lighting plans during a 
technical rehearsal in the studio. 

sible to give proper angle for 
your back lights and also re- 
duce actors' shadows on 
scenery. 

7. Use barn doors on backlites 
to prevent glare into camera 
lenses. 

8. Use lens hoods to increase 
camera mobility. 

9. Pattern projecting ellipsoid - 
als can be used to break up 
a shadow that can't be elimi- 
nated. 

10. Specific personnel must be 
responsible for lighting, light- 
ing equipment, and lighting 
equipment maintenance. 

About The Cover 

The cover, this month, shows one portion of 
the exhibit area at the 41st Annual Convention 
of the National Association of Broadcasters. This 
important event, with its Engineering Conference, 
was held at the Conrad Hilton Hotel in Chicago, 
Illinois, March 31 to April 3. More than 70 
manufacturers, representatives, and associations 
manned booths on the display floor-the largest 
lineup of exhibits and demonstrations in the 
history of the Convention. Countless new prod- 
ucts were introduced, and several innovations in 
equipment, systems, and techniques were dis- 
cussed and demonstrated. A number of special 
events took place during the four days. In addi- 
tion to the sessions of the Engineering Conference 
covering all technical aspects of broadcasting, 
numerous meetings, luncheons, and receptions 
were held in and around the convention hotel. 
The registration during the four day period 
totaled well over 3400 persons. As a wrap-up 
for the show, the 41st Annual Banquet was 
held on the evening of Wednesday, April 3rd. 
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TYPE 315C/316C 5/10 KW 
AM BROADCAST TRANSMITTER 

SERIES 1100 TAPE TRANSPORTS AND 
AUTOMATED PROGRAMMING/LOGGING 
SYSTEM FOR AM/FM BROADCASTING 

TYPE 20A-1 
VIDICON CAMERA CHAIN 

PRODUCTS COMPANY MAILING ADDRESS: BOX 5024 DALLAS 22, TEXAS 
AD 5-1251 TELEX CEPCO SUBSIDIARY OF LING-TEMCO-VOUGHT, INC. 
Designers and Builders of the World's Most Powerful Radio Transmitters 
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The Sarkes Tarzian 

ñ 7.M( 
i[Ig20[718n 

1ftLAW 

v 
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See it at NAB 
Space 17E 

PROVEN PERFORMANCE 

Where It Counts 

Over three years actual in -field use has 
proven Tarzian's multi -hop microwave 
delivers exceptional quality color trans- 
mission, simultaneously with broadcast 
quality sound-at lowest possible cost. 
And, Tarzian's renowned microwave 
systems engineering department is at 
your disposal for assistance with plan- 
ning and installation. 

Broadcast Equipment Division 

SARKES TARZIAN, INC. 
Bloomington, Indiana 

Circle Item 28 on Tech Data Card 

Spectrum Display 
(Continued from page 17) 

markers are set on the fifth line, an 
extra division is available for meas- 
uring overmodulation. In Fig. 7C, 
the sweep width has been increased 
to 300 kc, with markers at 75 kc 
and marker harmonics at 150 kc. 

Modulation Monitor 
The use of the markers when the 

spectrum display unit is function- 
ing as a frequency deviation moni- 
tor is shown in Figs. 8 and 9. 
Theoretically, the spectrum of a 
frequency modulated wave consists 
of a carrier and an infinite number 
of side frequencies above and be- 
low the carrier; the frequency dis- 
tance between adjacent components 
is equal to the modulating audio 
frequency. Fortunately, in practice, 
the amplitude of the side compo- 
nents dies off quite rapidly beyond 
the maximum frequency deviation. 
At low audio frequencies, up to 
about 5 kc, the bandwidth is very 
closely equal to twice the frequency 
deviation. At the highest audio fre- 
quencies, the bandwidth may ex- 
ceed the total deviation by as much 
as 40%. However, in spite of pre - 
emphasis, the energy at these fre- 
quencies in a complex voice or 
music wave is usually too low to 
cause overmodulation. 

The modulation monitor for the 
TV or FM station may be accur- 
ately calibrated by the Bessel null 
technique, which makes use of the 
fact that the carrier goes to zero at 
certain deviation ratios, such as 2.4, 
5.52, 8.65 and 11.8. (Deviation 
ratio is the ratio of the frequency 
deviation in kilocycles to the modu- 
lating frequency in kilocycles.) Con- 
sidering that the sidebands should 
be separated by at least 5 kc for 
good resolution and that the upper 

A. 75 kc markers. t p---- ------ ----- ------ -7--- ----'- ---L---- - ,---------- - ------ ----- - lttIIt I , 1' -- 1/11-- - -- 1113 1111111 MI 1' ll 1- 
anal 11113 113111 Ii- 
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I-r-uu. iiiii iiiii üi i -.1-t11..i 1i t 

!IUI'jYLLIW'l.c.: 
B. 100 % modulation at 5-kc. 

Fig. 9. Spectrum of 75-kc markers. 
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A. Carrier almost at null. 
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B. Carrier nulled out. 

Fig. 10. Bessell null measurements. I , t'ZII - ---mum--- Aim -m I ----u m---; - -1---al II M--- I- --.--- ---.- ------ II ---- O -- IMF ,.,----II ' 1_sJl111-- 1 l- 
_ . -s. 

Fig. 11. FM signal with 67-4c sub.arrier. 

limit of most audio oscillators is 
20 kc, the optimum ratios for meas- 
uring 75-kc deviation are 5.52 and 
8.65. This requires modulation fre- 
quencies of 13.6 and 8.7 kc, re- 
spectively. For 25-kc deviation, a 
modulating frequency of 10.4 kc 
would produce a ratio of 2.4. 

Fig. l0A shows the carrier ap- 
proaching a null as the amplitude of 
the 13.6-kc modulating signal is in- 
creased; in Fig. IOB, the null has 
been obtained. 

Fig. 11 illustrates the appearance 
of an FM carrier on which is multi- 
plexed a 67-kc SCA subcarrier. 
There is no modulation on the main 
carrier; the subcarrier is modulated 
to 5-kc deviation. Percent of sub - 
carrier injection, symmetry of mod- 
ulation, and frequency deviation of 
the subcarrier can be measured. 

In closing, it should be mentioned 
that all of the pictures which were 
taken of the SDU screen were done 
with a Polaroid camera mounted on 
a standard scope mount. The film 
used was Polaroid No. 146-L, which 
produces a film positive mountable 
in a 31/4 x 4 -inch lantern slide 
mount. The exposure time required 
is two seconds. Much sharper pic- 
tures are obtainable with the stand- 
ard fast speed No. 146 film, where 
the use for slides is not required. 

Editor's Note: The material in this 
article was presented at the 17th an- 
nual NAB Engineering Conference, 
Chicago, Ill., April 1, 1963. 
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WHY SHOULD THIS PICTURE... 
COST TWICE AS MUCH AS THIS ONE? 

Obviously it shouEdn"t. Yet most TV stations are still paying 

twice as much as necessary to transmit news broadcasts, 

panel shows, live audience shows, hive spots...in fact 
about 80 per cent of all studio work. Significant new tech- 

nological advances in Vidicons now make it possible for 

you to put quality pictures on the air in these scenes at 

'12 the price. 
A lot of people are still nursing the idea (once true) that 

a Vidicon Camera won't give good picture quality. Take a 

close look at the two pictures here.One is EMI Vidicon 

quality; the other is Image Orthicon quality. Can you tell 

the difference? Well, the viewers can't either. 

Contact Electra Megadyne, Inc. for the full story on how 

you can save money using Vidicon Cameras in your studio. . a GENCOM DIIVISION n ELECTRA MEGFADYNE INC. 
1750 N. Vine St., Los Angeles 28, California Phone: 213.462.4909 

suppliers cf television equipment manufactured by 

EMI ELECTRONICS LTD 

Hayes, Middlesex, England 

Circlle Item 29 on Tech Dula Card 

Image Orthicon & Vidicon Camera Chains Video & Audio Switching & Distribution Systems Monitors Recording Tape Complete Custom Studio Equipment 
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Are Your Station Turntables 

Ready for Stereo Broadcasting? 

THE ANSWER IS YES if you're using the 
new Fairchild 750 16" belt -driven play- 
back turntable. The only turntable designed 
for stereo broadcasting! Write today for 
complete technical specifications on this 
remarkable new turntable. Price: $485.00 

FAIRCHILD 
RECORDING EQUIPMENT CORPORATION 
10-40 45th Ave., Long Island City 1, N. Y. 

- Circle Item 30 on Tech Data Card 

I 
DO YOU HAVE AN 

I OBSTRUCTION 
LIGHTING 

PROBLEM? I 
your [& 

a PHILLIPS, HUGHEYINC. I 
most dependable source of 

I the hting Equipment. 
Obstruction Li9 

-the widest 
seatutio 

of 
n theçndustry. 

Alarm Apps ........ um mu Mal 

Model LC 2076 
For 4 towers with "A-2" or "A-3" light- 
ing, FOUR CIRCUIT FLASHER, PHOTO 
CONTROL with 20 ft. remote photo -tube 
cable. 115/230 V (indoor housing). 

MANY OTHER MODELS AVAILABLE 
Visit us at the NAB Exhibit Hall 

Write for literature on your specific problem 
HUGHEY & PHILLIPS, INC. 

Manufacturers ofI 

300MM Beacons, Obstruction Lights, Photo- 
Electric Controls, Beacon Flashers, Special 
Junction Boxes, Microwave Tower Light Con - 

1 trol and alarm Systems, Tower Isolation Trans- f 
1 formers. and Complete Kits for: Tower 

Lighting, Sleetmelter Power and Control. 

3200 N. San Fernando Blvd. Burbank, Calif. 

Circle Item 31 on Tech Data Card 

Harmonic Suppression 
(Continued from page 13) 

additional harmonic attenuation. 
Generally, the inductor located in 
series with the capacitor in the 
shunt arm is employed to adjust 
the value of the capacitor. In most 
cases, this series circuit can be 
resonated at the 2nd harmonic by 
adjusting the inductor. The two 
other inductors, in the series arms, 
are then adjusted with an RF bridge 
so that the input to the T -network 
matches the transmission line from 
the transmitter (normally 50 ohms). 

Any change that is made in an 
existing antenna coupling unit must 
take into consideration a possible 
higher circulating current in the ca- 
pacitor. The capacitor current is 
almost proportional to the phase 
shift in a T -network, and if any 
doubt exists regarding this current, 
it can be determined by means of 
a series RF ammeter. The current, 
as indicated by the meter, should 
not exceed the rating of the capaci- 
tor when the transmitter is under- 
going 100% tone modulation. 

The configuration of Fig. 3C can 
be modified to resemble that of 
Fig. 4, which provides additional 
circuits for harmonic attenuation. 
The series circuit in the shunt arm 
can be tuned to the 2nd harmonic, 
and the parallel circuit in each of 
the series arms can be tuned to 
any combination of harmonic fre- 
quencies. In tuning each parallel 
circuit, the variable tap on the in- 
ductor associated with the capacitor 
is first adjusted for parallel reso- 
nance at the desired harmonic fre- 
quency. This operation must be 
performed on both parallel circuits 
before the complete network is ad- 
justed for a proper input impedance 
at the operating frequency, by ad- 
justing the remaining turns on the 
inductor associated with each series 
arm. Since each series -arm parallel 
circuit is resonant at the harmonic 
frequency, it appears like an induc- 
tive reactance at the operating fre- 
quency and the current through the 
capacitor is low compared to the 
current through the inductance. 
Normally, this type of T -network 
must be adjusted for a high value 
of phase shift, due to the high 
residual inductive reactance in the 
parallel circuits of the series arms. 
Other more complicated circuits 
have been devised to overcome this 

shortcoming, but are beyond the 
scope of this article. 

Adjustment and Measurement 
As a starting point, the most 

practical way to adjust a harmonic 
filter is by means of an RF Bridge. 
For prelinimary measurements, a 
grid dip meter may also be used. 

Series -type filter circuits are dis- 
connected from the transmitter cir- 
cuit, and the RF bridge is connected 
to the filter at that point. With 
measurements being made at the de- 
sired harmonic frequency, the cir- 
cuit is adjusted for zero reactance 
as indicated on the dial of the 
bridge. If heavy components are 
employed, the value of the resistive 
component as measured on the 
bridge should be very low. In ad- 
justing parallel circuits by means of 
a bridge, the components can be 
connected in series and adjusted 
by the above procedure, or the 
branches can be adjusted separately 
with one end of each grounded. In 
the latter method, the capacitive re- 
actance (this may comprise a ca- 
pacitor and inductance in series) 
must be adjusted to equal the in- 
ductive reactance at the desired 
frequency. Better accuracy can be 
obtained on the RF bridge if the 
initial balance is set inductive at 
100 or 200 ohms (or even higher). 
This way both inductive reactance 
(additive) and capacitive reactance 
(subtractive) can be read on the low 
part of the reactance dial. 

For adjusting series -type filters 
with a grid dip meter, the circuit 
can be disconnected from the trans- 
mitter equipment and the capacitor 
and inductor connected in parallel. 
An alternate method is to run a 
good ground connection to the top 
of the filter circuit where it con- 
nects to the transmitting equipment, 
resulting in a parallel circuit. After 
making either of these changes in 
the filter (without changing loca- 
tion), it is tuned to resonance at 

(i114411 

Fig. 4. Series/parallel tuned T -network. 
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the harmonic frequency by means 
of the grid dip meter. 

A filter cannot be adjusted for 
maximum harmonic attenuation 
with an RF bridge or a grid dip 
meter because this measuring equip- 
ment disturbs the proper resonance 
of the circuit. For maximum har- 
monic attenuation, the filter should 
be adjusted under normal operating 
connections and with measurements 
or observations being made at or 
beyond the output of all equipment. 

The most widely used method 
of precisely adjusting a harmonic 
filter, after making preliminary ad- 
justments with a bridge or dip 
meter, is by means of the S meter 
on a communications receiver lo- 
cated remotely from the station. By 
means of telephone communication 
the filter can be adjusted for mini- 
mum deflection on the S meter at 
the harmonic frequency, thereby ob- 
taining ultimate efficiency. 

If a harmonic filter is installed 
by a station, in compliance with 
FCC Rules, it is sometimes neces- 
sary to determine the db improve- 
ment in harmonic attenuation. A 
measuring site, clear of buildings 
and power lines, should be selected 

approximately one mile from the 
station. Field intensity measure- 
ments should be made at the sta- 
tion operating frequency and at the 
required harmonic frequencies. It 
may be necessary to move closer 
to the station if the harmonics are 
of very low amplitude; but the pos- 
sibility of spurious signals being 
generated in the measuring equip- 
ment (from high signal levels at the 
operating frequency) should not be 
overlooked. It is recommended that 
measurements be made at the same 
location before and after the instal- 
lation, or returning, of a harmonic 
filter. If interference to a critical 
communications service is pro- 
duced, it may be necessary to se- 
lect a number of measuring sites 
and average the measurements be- 
fore and after suppressing the har- 
monic radiation. 

In calculating the db factor for 
harmonics the following formula is 

used: db = 20 log,, eO where 
eh ' 

eo is the signal strength in my/m 
at the operating frequency, 

eh is the signal strength in my/m 
at the harmonic frequency. 

This is the standard formula for 
voltage ratios and many engineers 
find it more convenient to consult 
the db tables in reference books. 
Based on this formula, if the signal 
at the station operating frequency 
measure 100 my/m and at the same 
measuring site the 2nd harmonic 
measures .01 my/m, the harmonic 
is attenuated 80 db. 

In performing RF harmonic 
measurements on transmitters, in 
connection with type -approval ap- 
plications filed with the FCC, the 
present FCC Rule 2.524 requires 
that harmonics and other spurious 
frequencies be checked at the equip- 
ment output terminals when prop- 
erly loaded with a suitable artificial 
antenna. For the average standard 
broadcast station, this measurement 
procedure is not very practical in 
running down harmonics, due to the 
special measuring equipment and 
dummy RF load required. This 
method does not take advantage 
of the extra harmonic attenuation 
available in the antenna coupling 
units, and therefore does not pro- 
duce results that reflect a more 
favorable normal operating con- 
dition. 

INDESTRUCTIBLE? 
Not quite. But you might think so if you 

saw our repair records! E -V pro- 
fessional microphones just seem to 
keep on going no matter what 
you do to them. 

That's why we can afford to offer 
an unconditional two year guarantee 
against failure for any reason. (Just one 
exception ... don't scratch the finish-we 
charge to fix that!) 

Two years is a mighty long time, but E -V 
also offers a lifetime guarantee against 
defects in materials or workmanship. 
And our out -of -warranty repair 
charges are the most reason- 
able in the industry. 

You profit every day from the dependabiIi4 
of E -V professional microphones. 
Isn't it time to follow the lead of major networks 

and leading independent studios? Switch 
to Electro-Voice-dependably better! 

-----_-J- r 4vwweNtef to ..._ .. 
a 

ELECTRO -VOICE, INC., Commercial Products Division, Depf.431V, Buchanan, Michigan 
gkereSkr: 

Circle Item 31 on Tech Data Card 
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NEW PRODUCTS 
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Motor -Controlled Microphone 
Reel 

Raising and lowering multi -microphone 
installations in auditorium ceilings or 
sports arenas is simplified with this 
newly -developed motor -controlled micro- 
phone cable reel by Industrial Electric 
Reels, Inc., Omaha, Nebraska. Operated 
from a remote control push-button sta- 
tion, the reel is powered by a reversing - 
type 115 -volt AC single-phase motor 
with a switch that will not permit over - 
travel up or down. The spool accommo- 
dates more than 100 feet of five -con- 
ductor microphone cable, and the unit 
can be furnished with from one to eight 
conductor collector rings. 

Circle Item 39 on Tech Data Card 

Stereo Signal Generator 
A generator which produces the FCC 
specified composite signal for FM 
stereo broadcasting, has been announced 
by Karg Laboratories, Norwalk, Conn. 
Designated the MX -1G, the device has 
an internal audio oscillator and front - 
panel switching to generate stereo mod- 
ulation of right, left, or both channels 
simultaneously, as well as monophonic 
modulation of both channels with the 
pilot signal on or off. The unit thus 
permits rapid checking of stereo demod- 
ulator circuitry. Channel separation, 
sync pull -in and hold -in range, and 
channel balance can be measured and 
adjusted. The device has a separation 
of 40 db min., carrier suppression of 
40 db min., output level variable from 
0 to 15 volts p -p, output impedance of 
600 ohms, and frequency response of 40 
to 15,000 cps ±1 db. The generator, 
which boasts distortion of less than 1%, 
provides modulation frequency sync and 
pilot frequency sync for an oscilloscope, 
and a carrier freq. test jack. Price is 
$250 for cabinet model wired, $150 for 
kit, and $255 for rack model. 

Circle Item 40 on Tech Data Cord 

Mono/Stereo Test Record 
The first test record specifically de- 
signed to check and calibrate both mono- 
phonic and stereophonic audio broad- 
cast equipment was announced today by 
CBS Laboratories, div. of Columbia 

Broadcasting System, Inc. The BTR 150 
is capable of checking the dynamic ac- 
curacy of VU meters. providing a bal- 
listic calibration signal as specified by 
the ASA Standard C 16.5-1954. It also 
provides signals for adjusting level con- 
trols and limiters, and has bands for 
checking the frequency response of 
monophonic and stereo phono pickups; 
turntable rumble, flutter, and wow; and 
channel phasing. The record is priced 
at $ 10 including instructions, and is 
available postpaid from the manufacturer. 

Circle Item 41 on Tech Data Card 

Tower Lighting Equipment 
Rohn Manufacturing Co., Peoria, Ill., 
now offers a line of obstruction lights 
and beacons for installation on towers, 
or other structures. The B-1 MM Code 
Beacon, designed to meet FAA and FCC 
specs, is intended for use on TV, micro- 
wave, and transmission -line towers; 
water tanks; and other lofty structures 
for aircraft warning purposes. Obstruc- 
tion lights are available in either single 
or double models, and meet regulations 
for use as warning lights on towers. 
Also included in the line are beacon 
flasher units and junction boxes. 

Circle Item 42 on Tech Dala Card 

50 -Watt Zener Voltage 
Regulators 

A series of stud -mounted, 50 -watt, silicon 
zener diodes (JEDEC types 1N3305 - 
1N3340), spanning the voltage range 
from 6.8 to 100 volts in 5, 10, and 20% 
voltage tolerances types were displayed 
by International Rectifier Corp., El Se- 

gundo, Calif., at the IEEE show. These 
rugged devices are designed to provide 
very high stability over a wide tempera- 
ture range (-65 to + 175° C) in such 
applications as DC voltage regulating, 
clipping and clamping circuits, and limit- 
ing and surge protection. Also on hand 
at the booths was a series of 70- to 
250 -amp silicon rectifiers, subminiature 
light -activated silicon PNPN switches, 
zener-diode lab kits, and integrated, sili- 
con -controlled, rectifier power stacks. 

Circle Item 43 on Tech Data Card w 

Light -Weight Cinema Light 
General Electric's new light -weight, port- 
able Cinema Light, which weighs 8' 
pounds including its sealed beam lamp 
and nickel -cadmium battery pack, is 
proving a boon to photographers on news 
coverage assignments and other on -the - 
spot jobs. It is capable of being fully 
recharged (giving 10 to 12 minutes of 
light in 60 minutes) by either plugging it 
into a household current or by means 
of an inverter and a car battery. The 
lights come equipped with a wide-angle, 
3400 K. 6500 candlepower light source. 

Circle Item 44 on Tech Data Card 

Semi -Rigid Shrinkable Tubing 
A semi -rigid, irradiated, heat shrinkage 
tubing that provides maximum strength 
at stress or connection points has been 
introduced by Alpha Wire Corp., New 
York. N. Y. Of extremely strong, 
heavy -wall, and abrasion -resistant ex- 
truded material, the tubings are sup- 
plied in expanded form and slip easily 
over the object to be covered. When a 
temperature of approximately 275° F 
(135° C) is applied the tubings imme- 
diately return (within seven seconds) to 
their predetermined diameter, approxi- 
mately 50% smaller, forming a perma- 
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nent mechanical bond. Applications in- 
clude coaxial cable build-up termination 
and connector insulation, splicing, and 
encapsulation. FIT -290, clear tubing is 

especially useful for protecting and en- 
capsulating wire or components so that 
printed data is clearly visible, and in- 
spection simplified. The shrinking proc- 
ess may be accomplished by use of an 
Alpha hot air gun (HG -1), an oven, 
radiant heat, or hot liquid dip. 

Circle Item 45 on Tech Data Card 

'! I 

High -Current Mercury Vapor 
Rectifier 

Amperex Electronic Corp., Power Tube 
Department, Hicksville, L. I., N. Y., has 
announced a grid -controlled mercury 
vapor half -wave rectifier tube, featuring 
:,n anode cu rent rating of 3 amps at a 
P: V below 15 kv. Ideally suited for use 
with the type 6693 for controlling high - 
voltage power supplies such as in broad- 
cast equipment, the 8270 is a long life 
tube with a voltage drop of 12 volts. 
Three type 8270 tubes used in conjunc- 
tion with three Amperex 6693's can de- 
liver 12 kv at 9 amps in a three-phase 
full -wave power supply. The tube oper- 
ates at 150 cps maximum. Its ionization 
time is 10 usec maximum; deionization 
time is 500 tisec maximum. Price is 
$48.00. 

Circle Item 46 on Tech Data Card 

Die -Cast Oscilloscope Cameras 
A new versatile oscilloscope camera has 
1 een announced by Du Mont Labora- 
tories, Divisions of Fairchild Camera and 
'Instrument Corp., Clifton, N. J. The new 
cameras feature vibration -free mounting, 
light -tight rubber viewing hoods, "non - 

jam" lever -actuated shutters, and capa- 
bility to fit any 5" oscilloscope. The 453 
series also has the advantage of object - 
to -image ratios from 1:1 to 1:0.7 with 
one lens and without use of tools, spacers, 
or gauges. Though the basic cameras 
utilize 31/2" x 41/2" polaroid backs, 
other backs may be interchanged for 
records from 4" x 5" to 35 -mm. Prices 
range from $350.00 to $425.00. 

Circle Item 47 on Tech Data Cird 

Tape Eraser 
A bulk tape eraser, Model 55-03, has 
been introduced by Roberts Electronics 
for use with reels up to 10 inches in 
diameter. Efficient and easy to use, the 
device quickly erases an entire reel of 
tape, reducing background noise levels 
below that left by most normal tape 
recorder erase heads. The units are 
priced at $24.50. 

Circle Item 48 on Tech Data Card 

Dynamic Microphone Assembly 
A microphone assembly designed spe- 
cifically to meet critical needs for high 
speech intelligibility from telephone 
handsets is now in production and dis- 
tribution by Altec Lansing Corp., Ana- 
heim, Calif. The 690A Microphone as- 
sembly is a combination of a miniature 
dynamic microphone and a transistor- 
ized amplifier (both encapsulated in a 
single unit), and directly replaces the 
conventional carbon transmitter used in 
handsets. With a frequency range of 
200-10,000 cps, the device obtains its 
operating voltage from the leads for- 
merly connected to the carbon trans- 
mitter; a bridge circuit permits opera- 
tion without regard to supply voltage 
polarity. The 690 employs a sintered 
bronze filter and Mylar polyester dia- 
phragm proving protection for the ele- 
ment from voice moisture, humidity, 
shock, blast, and corrosive fumes. 
Among the uses of the assembly are 
radio and TV participation programs. 
mobile news and special events com- 
munications systems, and other broad- 
cast applications. 

Circle Item 49 on Tech Data Card 
Please turn to page 50 

Here's A Preview of 
Next Month's issue 

THE ECONOMY VIDEO SWITCHER 
How to construct a transistorized, 
relay -operated, video switcher for 

standby use. 

THEORY OF DIRECTIONAL 
ANTENNA SYSTEMS - PART 1 

An explanation of the theory behind 
directional arrays and their 

characteristics. 

TRANSMISSION LINES -A 
Practical Approach 

Technical Talks - The principles of 
transmission lines, in theory 

and practice. 

WHAT TO DO WHEN THE 
PROOF OF PERFORMANCE 

FLOPS - PART 1 

The first of five parts tells how to 
begin checking out a broadcast 

system in preparation for, or 
following the failure of, a proof. 

A NEW METHOD OF STEREO 
BROADCASTING 

From a paper presented at the NAB 
Engineering Conference on a new 

system for broadcasting stereo. 

HOW TO DEAL WITH THE 
FCC INSPECTOR 

Rules, presented in fun, for 
surviving inspections. 

AND . . . As always, the popular 
Engineer's Exchange, plus several 

other timely items you won't 
want to miss! 

Why Not Sign Up For Your Own 
Subscription Today? Just Fill Out 

and Mail The Handy Card at the 
Front of This Issue. 
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B.I.W. manufactures and supplies Television 
Camera Cables, Connectors, and Cable Assemblies 
for Marconi, E.M.I., Pye, R.C.A., General Electric, 
Grundig, Fernseh, and Dage Commercial Broadcast 
and special application television cameras and mic- 
rowave relay equipment; Audio, and Coaxial Cables 
precision manufactured to Network color broadcast 
specifications. 

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

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

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

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

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

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

81W 

"Designers and makers of 

Specialty Cables since 1905" 

BOSTON INSULATED WIRE & CABLE COMPANY 

Main Once and Factory 
71 Bay Street, Boston 25, Mass. 

Telephone: COlumbia 5-2104 

Canadian Factory 
Boston Insulated Wire 8 

Cable Co., Ltd. 
118 Show St., Hamilton, 

Ontario, Canada 
Telephone: JAckson 9-7151 

ENGINEERS' TECH DATA SECTION 

MMMMMMMMMMMMMM 1i 

AUDIO & RECORDING EQUIPMENT 

64. ALTEC LANSING-Planning guide includes sound system 
information and wiring layouts. 

65. AUTOMATIC TAPE CONTROL-Booklet entitled "Planning 
for Automated Radio Programming." 

66. BROADCAST ELECTRONICS-Spec sheets on cartridge tape 
recorders, players, and winders; plus cartridge racks and 
turntable preamp. 

67. KUDELSKI-Brochure describes miniature portable tape re- 
corder with wire frequency range and lip -sync. 

68. NORTON ASSOCIATES-Specs on miniature tape-recording 
heads. 

69. RCA VICTOR RECORD DIV.-Brochure lists properties of 
company's magnetic recording tape. 

70. STANCIL-HOFFMAN-Bulletins on battery -operated portable 
recorder, magnetic recorder/reproducer, and high-speed 
tape duplicators. 

71. TUNER CO.-Spec sheet describes dynamic lavalier micro- 
phone. 

COMPONENTS & MATERIALS 

72. ALPHA WIRE CORP.-Catalogs list electronic tubing, wire, 
and cable. 

73. CENTRALAB-Dcrta sheet covers high -alumina ceramic ma- 
terial with high dielectric constant and low loss. 

74. COLUMBIA TECHNICAL CORP.-Index describes family of 
coatings, potting compounds, dopes, encapsulants, adhes- 
ives and cements. 

75. DIALIGHT CORP. - Subminiature illuminated push-button 
switches and matching indicator lights are listed in il- 
lustrated catalog. 

76. KURMAN ELECTRIC CO.-Bulletin shows relays, and lists 
stocking sales offices and engineering offices. 

77. J. W. MILLER-Catalog covers milspec chokes, I.F. trans- 
formers, and special windings. 

78. PENNSYLVANIA FLOUROCARBON CO. - Four -page prod- 
uct selector chart gives physical characteristics of tube 
products. 

79. ROTRON MANUFACTURING CO. - Data sheet provides 
specs on lightweight fan for cooling electronic equipment. 

80. SYLVANIA ELECTRIC PRODUCTS-Traveling-wave tubes, 
backward -wave oscillators, microwave phototubes, and con- 
tinuous -wave gas lasers are covered in brochures. 

81. TECH LABORATORIES-Bulletins cover miniature molded 
tap switch, rotary switch, and thumbwheel switch. 

82. WESTON INSTRUMENTS DIV.-Data sheet on subminiature 
trimming potentiometers. 

RADIO & CONTROL ROOM EQUIPMENT 

83. FAIRCHILD-Catalog of speech input equipment including 
attentuators, preamps, line amps, equalizers, compressors, 
and noise reduction units. 

84. McMARTIN INDUSTRIES-Brochure details SCA multiplex re- 
ceivers for background music and in-store broadcasting. 

85. MOSELEY ASSOCIATES-Bulletin presents sub -carrier gen- 
erator for use with FM stereophonic broadcasting. 

86. SPARTA ELECTRONIC CORP.-Spec sheets on cartridge 
tape equipment including stereo, monaural, and audio cue 
units. 

STUDIO & CAMERA EQUIPMENT 

87. CUMMINS-Bulletins describe film marking perforators. 
88. ELECTRA MEGADYNE-Tech sheets on video equipment 

include camera chains, switches, intercoms, distribution am- 
plifiers, monitors, and remote vidicon systems. 

89. HOUSTON FEARLESS-Brochure gives complete specs on company's film processor for television stations. 
Circle Item 33 on Tech Data Card 
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90. S.O.S. PHOTO-CINE-OPTICS-Product sheets list items for 
television and motion picture production including camera, 
tape, film, audio, and lab equipment. 

91. TELEVISION ZOOMAR CO.-Bulletins show several zoom 
lenses for TV cameras, and a servo remote control. 

TELEVISION EQUIPMENT 

92. ADLER ELECTRONICS-Literature describes educational tele- 
vision systems. 

93. BLONDER -TONGUE - CCTV guide for planning business 
and industrial systems. 

94. INTERNATIONAL NUCLEAR CORP.-Highgain video am- 
plifier which is completely transistorized, is described in 
bulletin. 

95. RIKER INDUSTRIES-Brochure shows line of sync genera- 
tors and how to assemble them from basic modules. 

96. TELEMET CO.-Catalog of video equipment line including 
monitors, distribution amplifiers, and transmission test sets. 

97. TELEQUIP CORP.-Brochures on image orthicon cameras, 
film processors, and other television devices. 

98. TROMPETER ELECTRONICS-Bulletin on RF video patching 
systems. 

100. VIDEO ELECTRONICS-Brochures cover spectrum display 
unit with optional plug-in AM tuner. 

TEST EQUIPMENT & INSTRUMENTS 

101. DAVEN-Catalog presents line of electronic test equip- 
ment including transmission and noise measuring sets, pow- 
er output meter, and syncronous switch. 

102. KAY ELECTRIC CO. -100 -page catalog presents line of 
precision electronics test equipment and measuring instru- 
ments. 

103. SECO-Data sheet gives specs on transistor tunnel -diode 
analyzer, and SCR tester. 

104. TEKTRONIX-Tech bulletins cover television oscilloscope, 
color vectorscope, and waveform monitor. 

TRANSMITTER & ANTENNA DEVICES 

105. CO. EL.-Catalogs describe broadband dipole antennas, 
FM antennas, UHF slot antennas, filters, and diplexers. 

106. DORNE & MARGOLIN - Sheet covers characteristics of 
helical resonator band-pass filter for VHF and UHF. 

107. ITA ELECTRONICS --AM, FM, and TV transmitters; audio 
consoles, monitors, and logging equipment are covered in 
bulletins. 

108. JAMPRO ANTENNA CO.-Article on the effects of an- 
tenna VSWR on stereo separation. 

109. MECA ELECTRONICS-Bulletin describes line of reactive 
coaxial power splitters. 

110. PHELPS DODGE ELECTRONICS-Brochure describes line 
of communications products including transmission line, 
waveguide, and hardware. 

111. SARKES TARZAN-Booklet on vertical interval switching, 
and microwave -system design handbook. 

112. TACO-Line of microwave antennas accessories is cov- 
ered in catalog. 

113. TECHNICRAFT DIV., ELECTRONIC SPECIALTY- Catalog 
lists waveguide and other microwave components. 

MISCELLANEOUS 

114. CLEVELAND INSTITUTE OF ELECTRONICS - Pocket elec- 
tronics data guide of conversion factors, formulas, tables, 
and color codes. 

115. GRANTHAM SCHOOL OF ELECTRONICS-Booklet details 
courses offered in communications which lead to FCC 
licensing. 

116. ONAN DIV., STUDEBAKER-PACKARD CORP. - Brochures 
describe portable and fixed gasoline -driven electric power 
plants. 

117. PERMA-POWER-Technical catalog lists specs and other 
information on line of radio control equipment. 

118. RADIO SHACK-Spring sale catalog shows large selection 
of electronics devices, hi-fi equipment, records, and tapes. 

Communications, mobile radio... 

A First Class 
FCC License 
...or Your Money Back! 

Your key to future succPRS in electronics is a First -Class 
FCC License. It will permit you to operate and maintain 
transmitting equipment used in aviation, broadcasting, 
marine, microwave, mobile communications, or Citizens - 
Band. Cleveland Institute home study is the ideal way 
to get your FCC License. Here's why: 

Our training programs will quickly prepare you for 
a First -Class Commercial Radio Telephone License 
with a Radar Endorsement. Should you fail to pass 
the FCC examination after completing your course, 
you will get a full refund of all tuition payments. You 
get an FCC License ... or your money back! 

You owe it to yourself, your family, your future to get 
the complete details on our "proven effective" Cleve- 
land Institute home study. Just send the coupon below 
TODAY. There's no obligation. 

MAIL COUPON TODAY FOR FREE CATALOG 
Cleveland Institute of Electronics 
1776 E. 17th St., Dept. BE -9 
Cleveland 14, Ohio 

Please send FREE Career Informa- 
tion prepared to help me get ahead in 
Electronics, without further obligation. 

CHECK AREA OF MOST 
INTEREST - 

13 Electronics Technology 
Industrial Electronics 

D Broadcast Engineering 

D First -Class FCC License 
D Electronic Communications 

other 

Your present occupation 

Name 

Address 

(please print) 
Age 

City Tone Stote 

Accredited Member National Home Study Council 
1- 1 

April, 1963 
Circle Rem 34 on Tech Data Card 
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Professional Services 
M M M M M M ffl ICII M MI IMI 

VIR N. JAMES 
CONSULTING RADIO ENGINEERS 

Applications and Field Engineering 
232 S. Jasmine St. 

Phone: (Area Code 303) 333-5562 

DENVER 22, COLORADO 
Member AFCCE 

SYNCHRONOUS MAGNETIC FILM 
RECORDER/REPRODUCER 
MAGNETIC TAPE RECORDERS 
NEW-THE portable MINITAPE syn 
chronous 13 lb., battery operated 
magnetic tape recorder for field re 
cording. 

THE STANCIL-HOFFMAN CORP. 
845 N. Highland, Hollywood 38, Calif. 

Dept. B HO 4-7461 

JOHN H. BATTISON & ASSOCIATES 
CONSULTING RADIO ENGINEERS 

Specializing In AM -FM -TV Applications 
and uieasnreuuents. 

4103 Bradley Lane Washington 15, D. C. 
OL 4.2565 

Established 1954 

Classified 

Advertising rates in the Classified Sec- 
tion 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 equip- 
ment or supplies regularly produced by 
manufacturers unless the equipment is 
used and no longer owned by the manu- 
facturer. Display advertising must be 
purchased in such cases. 

EQUIPMENT FOR SALE 

USED TV EQUIPMENT FOR SALE-Spe- 
cialists in RCA Types. Many bargains in 
stock. TK -30's, TK -11's, Power Supplies, 
Monitors, etc. Our exclusive refurbishing 
process Guarantees Satisfaction. Write, 
Wire or call for prices. 
TELEQUIP CORPORATION, 319 East 48th 
St., New York 17, N. Y., PLaza 2-8885- 
PLaza 2-9037. 2-63-6t 

Transmission line, styroflex, heliax, rigid 
with hardware and fittings. New at sur- 
plus prices. Write for stock list. Sierra 
Western Electric Cable Co., 1401 Middle 
Harbor Road, Oakland 20, California. 

6-61 tf 

New Products 
(Continued from page 47) 

Oscillator Synchronizer 
Stabilization of VHF and microwave 
signals to 1 part in 108 per second and 
1 part in 10° per week is provided by 
a new instrument from Dymec Div. of 
Hewlett-Packard Co., Palo Alto, Cal. 
The DY -2650A Oscillator Synchronizer 
phase locks a reflex klystron oscillator 
to an internal crystal reference to pro- 
vide extremely stable signals, required 
in such areas as doppler systems, micro- 
wave frequency standards labs and para- 
metric amplifier pump applications. 
Temperature stability is 1 part in 106 
through the range 0-50° C. The device 
will synchronize most reflex klystrons, 
1 to 12.4 gc, to eliminate drift and mini- 
mize incidental FM caused by noise, 
power supply ripple, and mechanical 
shock. The synchronizer permits FM to 
be applied to a klystron oscillator with 
deviations to 500 kc at rates to 50 kc. 

Circle Item 120 on Tech Data Card 

Tube Tester 
A portable tube tester featuring a re- 
placeable socket panel to guard against 
obsolescence was introduced recently by 
The Hickok Electrical Instrument Com- 
pany, Cleveland, Ohio. Model 6000A 
will test all the latest tubes, compac- 
trons, novars, nuvistors, and 10 -pin 
types including entertainment types and 
some industrial tubes. Tube set up infor- 
mation is shown on the roll chart lo- 
cated in the panel. Gm Ranges, 0-15,000 
mhos, are read directly on the meter. 
and inter -element leakage with a sensi- 
tivity of more than 3 megohms, is reg- 
istered instantly on 5 neon lamps, iden- 
tifying elements involved. The suggested 
price of the unit furnished in a red 
leatherette carrying case is $239.50. 

Circle Item 121 on Tech Data Card 

GOVERNMENT SURPLUS, NEW 10 CM. 
WEATHER RADAR SYSTEM-Raytheon, 
275 KW peak output S band. Rotating 
yoke P.P.I. Weather Band 4, 20 and 80 
mi. range. Price $975 complete. Has 
picked up clouds at 50 mi. Wt. 488 lbs. 
Radio Research Inst. Co., 550 5th Ave., 
New York, New York. 1-63 6t 

Commercial Crystals and new or replace- 
ment crystals for RCA Gates, W. E., 
Bliley and J -K holders; regrinding, re- 
pair, etc. BC -604 crystals. Also A. M. 
monitor service. Nationwide unsolicited 
testimonials praise our products and fast 
service. Eidson Electronic Company. Box 
96, Temple, Texas. 9-61 tf 

We will buy used tape equipment-Ampex 
or Concertone. Radio Broadcast Services, 
131 Adams Street, N.E., Albuquerque, New 
Mexico. 4-63-1t 

WE BUY USED TV AND RADIO EQUIP- 
MENT, LET US KNOW WHAT YOU 
HAVE TO DISPOSE OF, WRITE 
TELEQUIP CORPORATION, 319 East 48th 
St., New York 17, N. Y. 2-63-6t 

NEW FM ANTENNAS WITH 

DIGITAL TUNING* 
JAMPRO now offers its wideband FM antennas 
with digital tuning.* Vee element end caps may 

be field tuned for extremely low VSWR-so neces- 

sary for fines+ stereo. Check literature card for 
details. 

JAMPRO ANTENNA CO. 
7500 - 14th Avenue 

Sacramento 20, California 
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LOOK TO 
MONITORS,IP 

IN 

MULTIPLEX AND RELAY 

RECEIVERS AND AUDIO 
By outstanding performance, dependability and economy, McMartin 

built FM multiplex and audio products have earned a reputation for 
leadership. McMartin experience and engineering are continually at 

work developing new products and improving present ones 

to be of greater service to the industry. 

TBM-4000 

FM/SCA 
MULTIPLEX 
MONITOR 

The most versatile instrument of its kind for 
monitoring all main channel modulation and 
SCA Multiplex operating characteristics. The 

only Monitor which directly reads crosstalk. 

TBM-3000 and TBM-3500 

TBM-3000 is a completely self-contained frequency 
monitor, and the TBM-3500 a self-contained modula- 
tion monitor. The 3000 used in conjunction with either 
the 3500 or 4000 fulfills the FCC requirements for sta- 
tion monitors. 

MULTIPLEX 
RECEIVERS 

Proven performance and reliability ... 
More than 9,000 in use throughout the world. 

TBM-1000/2000 
FM/SCA Multiplex 

Re -Broadcast Receivers 
Ideal for area network relays ...defense 

networks and off -air monitoring. 

8 & 32 watt 
TRANSISTOR AMPLIFIERS 
LT 80A & LT 300 
McMartin is the world's largest producer of 
amplifiers for the commercial background 
music industry. 

originality by 

McMartin Industries, Inc. 
605 North 13th Street Omaha, Nebraska 

Code 402 - 342-2753 

In Canada Sold By: Canadian Marconi Company, Montreal 16, P. Q. 
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RCA -6166A/7007 
New Design...New Performance 

Improvements in RCA -6166A/7007 practically 
make it a new tube. This is the result of thorough 
evaluation of design, materials, and techniques- 
a continuing process at RCA. This relentless 
search to improve tubes has increased the life 
expectancy and provided new performance capa- 
bility for this grooved ceramic tetrode-outstand- 
ing for medium and high power VHF -TV. 

RCA -6166A/7007 includes significant improve- 
ments in exhaust vacuum firing, screen support 
structure, and filament processing. The tube is 
easier to drive. Moreover, with less load on the 

driver, you can expect better -than -ever perform- 
ance and longer tube life. 

Designed by tube engineers working with trans- 
mitter designers, RCA -6166A/7007 operates on 
all channels, fits into the driver stage without 
modifications in the transmitter. Try it next time 
you have need of tubes for radio or TV. 

RCA ELECTRON TUBE DIVISION, HARRISON, N.J. 

SEE YOUR AUTHORIZED DISTRIBUTOR Of RCA BROADCAST TUBES. 

The Most Trusted Name in Television 

For name and address of your local distributor write or call your nearest RCA Distributor Products Sales Office. 
New York, N. Y.: 36 W. 49th St., MUrray Hill 9-7200; Needham Heights 94, Mass.: 80 "A" St., Hlllcrest 4-8480; Washington 7, D. C.: 1725 "K" St., S.W., FEderal 7-8500; Atlanta, Ga.: 134 Peachtree St., N.W., JAckson 4-7703; Cleveland, Ohio: 1621 Euclid Ave., CHerry 1-3450; Chicago, Ill.: Merchandise Mart, 467-5900; Dallas 7, Texas: 7901 Carpenter Freeway, MElrose 1-3050; K City 14, Mo.: 7711 State Line, EMerson 1-6462; Los Angeles 22, Cal.: 6801 E. Washington Blvd., RAymond 3-8361. 
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