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NEWS FLASH! 

United States Air Force, Pentagon, Orders $450,000 Closed -Circuit Color 

TV System, Designed and Manufactured by FOTO -VIDEO To Meet Require- 

ments of Speed and Security of Vital Information for National Defense. 
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ALSO V-525 - 3-V Color Film Camera Chain F-602 Color Film Slide Multiplexer V-184-12-4 Color TV 
Diode Switcher V-243 Color Stabilizing Amplifier V-292 Color Special Effects Generator and Amplifier F-107 
-1 Light Box and Test Chart Kit for Color V-700 Transistorized Sync Generator V-128 Transistorized Sync Slave 

FOTO -VIDEO Electronics, Inc. Cedar Grove, N. J. CEnter 9-6100 
West Coast Engineering -Sales: 1317 West 214 St., Torrance, Calif. - SPruce 5-1003 

Washington, D. C.: 2409 Menokin Drive, Alexandria, Va. - King 9-5520 
(Write or Phone for Information) 
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A New Standard Of Duality! Bauer 
1000/250 WATT 
AM TRANSMITTER 

If you want the very best 1 kw AM trans- 
mitter available today... order the Bauer 
Model 707. 

Bauer keeps pace with the fast moving field 
of electronics to give you a modern trans- 
mitter for the "sixties"... at a price that 
proves the economy of superior design. 

These Quality features Provide Economical And Optimum Performance 

SILICON RECTIFIERS - In all 
power supplies ... No more arc back... 
longer life ... plus automatic starting 
and simplified control circuitry. 
CONSTANT VOLTAGE TRANS- 
FORM ER-Maintains all filament and 

low voltage supplies within 1%... thereby eliminat- 
ing manual adjustment and extending tube life. 

VACUUM CRYSTAL - Maintains carrier fre- 
quency within ± 5 cps without heaters, thermostats 
or ovens. 

VACUUM VARIABLE CAPACITOR-Provides 
highly dependable tuning of final tank circuit . . . 

a Bauer "quality" exclusive. 

BUILT-IN REMOTE CONTROL - No need to 
add metering kits and power control motors with a 
Bauer Model 707-they are included at no extra cost. 

POWER CUTBACK - Throw the switch (local 
or remote control) for 250 watts night-time . . . 

standard equipment. Instantaneous - surge free - 
efficient. 

PRESSURIZED CABINET - Modern cooling 
system extends component operating life. 

CONTINUOUS METERING - Of all circuits 
provided by nine different meters. No multi -meters! 

BUILT-IN DUMMY ANTENNA-Furnished as 
standard equipment. A Bauer feature for many years! 

THE ECONOMICAL APPROACH 
The Bauer Model 707 is also available as a kit ... at a substantial savings. 

DON'T BUY A 1 KW TRANSMITTER UNTIL YOU HAVE THE BAUER STORY. 
WRITE TODAY! 

ElltalLider ELECTRONICS CORPORATION 
1663 INDUSTRIAL ROAD, SAN CARLOS, CALIFORNIA LYTELL 3.0800 AREA CODE 415 

June, 1961 
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GENERAL ELECTRIC 

5OKwAM 
TRANSMITTER 

FROM CANADA 

TO MEXICO... 
Here is a partial listing of stations from Canada to Mexico 
that are using or installing the General Electric Type BT -50-A 
50 KW AM Transmitter: 

WCBS New York KRAK Sacramento 

KRLD Dallas 

KPOL 
C KAC Montreal C KY Winnipeg 

C FR N Edmonton 

KEAKTiluana 

Los 

Angeles 

WABC York KNKAngelesW 5Chicago 

KOADenVeWS M NashvilleKKL Portland 

LOW INSTALLATION COST -1. Small size -131/2 ft. x 41/2 ft. 

2. Lightweight tubes. 3. No under floor ducts. 4. External 

blower. 5. Ambient temperature is 0° to 120°F. 6. Accommo- 

dates RF load impedances from 50 to 230 ohms. 

LOW OPERATING COST - 7. Efficient tube complement uses 

only 16 tubes of 6 types. 8. Low-cost, long -life tubes. 9. Low 

power consumption. 

DEPENDABLE OPERATION, LOW MAINTENANCE - 10. 
Germanium rectifiers for long life. 11. No destructive voltage 
surges caused by arc starvation in mercury vapor tubes. 12. 
Extreme simplicity in RF ciircuits. 13. Class B audio modulation 
with Class C RF stage. 14. Only four Class C amplifier stages 

produce 53 kw output at terminals. 15. Easily tuned. Front - 

mounted meters easily read. No special equipment required. 
16. Final RF and audio tubes only 20 lbs. each. 17. Full length 

doors front and back for easy access. 18. Low distortion - 
typlically measures less than 2%, 50 to 7500 cycles. 19. Pro- 

te6on against momenta -y surges. 20. Power automatically 
rec zplied following short duration (2 second) power outages. 

For complete technical information, write to Broadcast Equipment, 
Section 4961, General Electric Company, Lynchburg, Virginia. In Can- 
ada: Canadian General Electric, 830 Lansdowne Ave., Toronto, Ont. 
Export: International General Electric, 150 E. 42nd St.., N. Y. 17, N. Y. 

GENERAL ELECTRIC 
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COLLIES CLOSE-UP 
ììû. 4 in c! series 

HIGH EFFICIENCY 

TETRODE TUBES 

SWING OUT 

RE CHASSIS 

HIGH CAPACITY 
BLOWERS 

EXTREMELY STABLE 

CRYSTALS ELIMINATE 
CRYSTAL OVEN 

HIGH EFFICIENCY 

TETRODE TUBES 

SWING -OUT 
AUDIO CHASSIS 

TILT UP LOW 

VOLTAGE POWER 

SUPPLY AND HIGH 

VOLTAGE RECTIFIERS 

THERMAL TIME 

DELAY CIRCUITRY 

COLLINS 20V-3 1000/500/250 -WATT AM TRANSMITTER 

BROADCAST ENGINEERING 
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HIGH STYLING AND 

EASY ACCESSIBILITY 

THIS NEW COLLINS AM 

TRANSMITTER MERITS 

LOOKING INTO... 
(and looking into the 
20V-3 is very easy) 

The clean-cut, smooth, simple lines of the 
new Collins 20V-3 transmitter reflect a re- 
freshing change in transmitter styling. But the 
boldness of the 20V-3 is right in keeping with 
its modern circuitry design. Streamlined, 
brushed aluminum trim adds to the attractive 
appearance of the cabinet, which is finished in 
gray, blue -gray and off-white baked enamel. 

The RF and audio chassis swing out and 
the power supply tilts up so that all compo- 
nents are exposed to provide the unparalleled 
accessibility that enhances operation, mainte- 
nance and inspection (and, of course, these 
are all money -savers). 

More about the 20V -3's easy accessibility 
All operating controls, mounted behind 

two front panel doors, feature flexibility and 
convenience. Pushbutton control of filament 
and plate power is provided and may be ex- 
tended to a remote position. Automatic se- 
quencing of the power control circuits is in- 
corporated. The filament voltage control is 
easily accessible for adjustment while the 
transmitter is in operation. 

Exceptional frequency stability 
Frequency stability is better than ±5 cps 

with typical stability of ±2 cps. This stability 
is attained by using a highly perfected oscil- 
lator design in conjunction with very stable, 
low temperature coefficient crystals - a con- 
cept pioneered by Collins to eliminate the 
troublesome crystal oven. 

Down -time is kept to a minimum 
Thermal time delay circuitry in the Collins 

20V-3 selects the optimum time interval be- 
fore the transmitter can be returned to the 

air after a power line failure. After an instan- 
taneous power interruption, the carrier can be 
returned to the air immediately, cutting off - 
the -air time to a minimum. 

Another concept pioneered at Collins 
The Collins 20V-3 uses four, Type 4-400A 

tetrodes in the modulator and final amplifier. 
The use of the 4-400A tetrodes is another con- 
cept pioneered by Collins and widely accepted 
as the best in transmitter design. The entire 
tube complement reflects conservative opera- 
tion. Only seven different tube types are used. 

Mounted on the RF and audio chassis are 
quiet, high capacity blowers which force air 
directly on the tubes. This forced air cooling 
gives an extra assurance of long tube life. 

Take a look at the new Collins 20V-3. It's 
easy to look at, and it's easy to look into, too. 
The new 20V-3 was not only designed at Col- 
lins but is built at Collins to maintain the Col- 
lins reputation for quality. 

71COLLIN SF- 
COLLINS RADIO COMPANY CEDAR RAPIDS. IOWA DALLAS. TEXAS NEWPORT REACH, CALIF. 
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AN AUTOMATIC 

CONELRAD TEST PROCEDURE 

Tape cartridge machine controls and programs 

complete civil defense message. 

By HOMER HAINES, Chief Engineer, WNAE-WRRN (FM), Warren, Pa. 

AUTOMATION can remove the 
problems of sending Conelrad Test 
Alerts on any AM -FM radio broad- 
cast station using remote control. 
At WNAE, WRRN (FM) in War- 
ren, Pa., automatic tape control has 
eliminated the difficulties of timing, 
tone frequency and scheduling. Any 
station announcer may send a per- 
fect Test Alert with no assistance. 

Prior to installation of the present 
automatic Conelrad system, it was 
necessary to dial the FM plate cir- 
cuit to turn off the FM transmitter 
and then dial the AM plate circuit 
to turn off the AM transmitter. 
Then, after the five -second interval, 
it was required to repeat the process 
in reverse to return both transmit- 
ters to the air again for the next 
five -second interval. By the second 
time around, the announcer becomes 
sufficiently confused with dial num- 
bers, on and off switches and the 
second-hand reading of the control 
room clock, he might be dialing off 
the filaments instead of the plate 
circuits and removing one or both 
transmitters from the air. This 
could result in an embarrassing off - 
the -air time of several minutes 
before the transmitters could be re- 
turned to normal operation and 
there still would have been no Test 
Alert transmitted. 

The services of at least two an- 

nouncers were required-one to read 
the Conelrad copy and operate the 
turntable with a tone record and 
the other to operate the remote con- 
trol unit. Tone records, having no- 
toriously narrow bands between 
cuts, proved to be unreliable with 
500 cps or perhaps 5000 cps being 
transmitted instead of the re- 
quired 1000 cps. 

Transmitting the Alert Test was 
becoming a major irritant for both 
the engineering and program de- 
partments. It was necessary at 
WNAE to develop a simple device 
anyone could operate successfully 
and which would provide the proper 
timing as well as the correct fre- 
quency tone. The simplest method 
we could devise was to program the 
entire Conelrad Alert, including 
transmitter on and off operation, 
from tape. Using the "Collins" au- 
tomatic cartridge type tape record- 
ers, we were able to record on the 
cue side of the tape, two five -second 
tones spaced five seconds apart for 
controlling the FM and AM trans- 
mitters, and on the program side of 
the tape, the Conelrad message and 
the 1000 -cycle tone. 

To broadcast a Conelrad Alert to- 
day, all that is necessary is to insert 
the Conelrad tape cartridge in the 
tape machine and hold the start 
button in during the entire tape 

travel. Both transmitters are keyed 
at the proper time and a true 1000 - 
cycle tone is transmitted. 

This automatic Conelrad unit cen- 
ters around a tape recorder which 
uses one side of the tape for cueing 
on and off tape control operations. 
The switching unit used for trans- 
mitter control is designed using a 
tone decoder unit. A commercial de- 
coder unit, model 9303, was pur- 
chased from Motorola Co. for 
$55.00. Figure 1 gives the schematic 
diagram of the unit. The only 
change made in the decoder is the 
removal of R8 -15k ohm resistor 
from relay K1 and a 1000 -ohm re- 
sistor is inserted from this contact 
to the tie point of the black cable 
wire. As long as a signal is present 
at the grid of V2B, enough current 
flows in the cathode to close Kl, but 
with no signal present, the relay 
drops out. Without this 1000 -ohm 
resistor, enough current flows in the 
cathode circuit to hold Kl in once it 
is energized. 

This change is an important re- 
quirement as relay Kl will hold in 
until reset and will not release the 
moment the tone stops. These de- 
coder units come in ranges from 600 
cycles to 3200 cycles. The unit used 
has a frequency of 1950 cycles. This 
frequency was used because it was 
far enough removed from the cue 

EDITOR'S NOTE: This is a second article on automation of Conelrad 
Test systems. See Broadcast Engineering, February, 1961, issue for a 

different approach to this requirement. 
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MOTOROLA 
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33 may. 
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MOTOROLA TONE DECODER P-9303 
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V2 B 

A 

110 VAC 

MERIT 
P 3052 

This connects to plate 
pin No. I of V302A 
cue section of Collins 
automatic tape model 
P-190 and P-150 or any 
machine equipped with 
cue tone facilities. 

TI-Power transformer 
6.3V & 150V 

All resistors 1/2 watts 

T2-UTC Type 0-9 any 
type plate to line 
will do 

T 3O mfd, C1 

1-50 VOLTS 

/ 
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operation 
AM 
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ope ration 

J_ 450 v 

40 mfd 
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II 
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60 '' 

T1 

Figure I 

Figure 2 

6J 5 .Imfd 

15 mfd 
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FM 
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_J 

TO 
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Photograph shows the top side of the 
decoder. The Motorola tuned tone detec- 
tor is mounted in the center. 

The under chassis reveals the control re- 
lays of the decoder. This unit is rack 
mounted near the AM -FM transmitters. 

frequency not to effect the trip- 
ping of the tape cue circuit. It was 
found that the cue circuit in the 
"Collins" tape unit was sufficiently 
broad in response. The normal cue- 
ing frequency for the unit is around 
900 cycles per second. 

The 1950 -cycle tone recorded on 
the cue side of the tape will stop 
the tape recorder so it is necessary 
to hold the start button in for the 
time the cue tones are being trans- 
mitted to the decoder unit. When 
the Conelrad tape cartridge is in- 
serted at the studio and the start 
button is held on, the Conelrad 
message begins. At the end of the 
message the 1950 -cycle tone on the 
cue side of the tape is fed into one 
of the remote control lines of the 
station's remote control system and 
is received at the transmitter loca- 
tion. This 1950 -cycle tone is for five 
seconds duration followed by five 
seconds of silence, and again five 
seconds of 1950 -cycle tone. The de- 
coder at the transmitter site is con- 
nected across the remote control cir- 
cuits at all times and is isolated by 
a by-pass capacitor to prevent any 
interference with the dc remote con- 
trol circuits but allowing passage of 

the 1950 -cycle tone to the decoder 
unit. When the decoder unit re- 
ceives the 1950- cycle tone, relay Kl 
closes relay K2, which opens the 
plate circuit hold relay for both 
transmitters, AM and FM. The 
third set of contacts on relay K2 re- 
ceives a positive charge to capacitor 
Cl. As soon as the tone stops, Kl 
and K2 return to their normal po- 
sition and the charge which Cl re- 
ceived is connected to K3 and is 
enough to close K3 for a fraction of 
a second and turn the AM trans- 
mitter on. 

While K3 is turning the AM 
transmitter on, one side of the re- 
lay contacts is building a charge on 
capacitor C2. This charged voltage 
is applied to K4 as soon as K3 re- 
turns to normal condition. The hold- 
ing time is determined by the size 
of Cl and C2 capacitors. When K4 
is closed, the FM transmitter is 
switched on. The slight time delay 
between the two transmitters pre- 
vents any heavy line surge which 
would blow the main power fuses if 
the plate circuits of both the 5kw 
AM and the lkw FM transmitters 
were turned on at the same time. 
This arrangement makes the FM 
transmitter re -start about a half - 

second after our AM transmitter. 
Figure 1 shows the switching unit 
which is located at the transmitter 
building. Figure 2 is the schematic 
of the booster amplifier used be- 
tween the "Collins" automatic tape 
control and the telephone remote 
control lines. The output of this 
amplifier is connected across the re- 
mote lines at all times without any 
interference to transmitter control. 

Recording the 1950 -cycle tone on 
the cue side of the tape was ac- 
complished by feeding an audio os- 
cillator directly into the cue head 
of the recorder. 

The band width of the decoder 
unit is narrow in frequency re- 
sponse. Therefore, a frequency dif- 
ference of only 75 cycles from the 
decoder frequency will not operate 
the decoder. The cues from the nor- 
mal operation of the tape cartridge 
machine will not trip the transmit- 
ter, nor will impulse voltage from 
the dialing circuits affect the de- 
coder. 

It is felt this system could be as- 
sociated with any type of automatic 
tape machine. This unit has been 
in operation for many months and 
is felt to be well worth the $150 
spent for its construction. 
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KPHO-TV and KPHO radio director of engineering, George McClanathan (right), points to a section of the "model" 
used to construct KPHO-TV's new transmitter buitding as Engineering Supervisor, Glenn Thompson, looks on 

RCA High -Power Transmitter -Antenna Combination - 
Extends Coverage-Improves Picture Quality 

... says George McClanathan, Director of Engineering, KPHO-TV 

"We've completely modernized our transmitter plant 
and stepped up KPHO-TV's sales power with a new 
high -power RCA transmitter. The improved facilities 
started paying for themselves at once-by increasing 
sales. And even though operating at maximum power, 
we are obtaining very low operating costs, because of 
the way we did it." 
The new power amplifier is capable of 25,000 watts out- 
put. However, the new RCA six -bay superturnstile an- 
tenna needs less than 20,000 watts of this power to get 
full 100 kilowatts of ERP. This puts a very light load 
on the transmitter, which results in low operating 
costs, long life, and very reliable performance. 

All reports on extended coverage show that KPHO-TV's 

Television station modernization 
starts at the Transmitter Plant (IA 

ebir® 

signal is extremely good. KPHO-TV's programs origi- 
nating in Phoenix, Arizona, are now being enjoyed as 
far west as Blythe, California; as far north as Page, 
Arizona; as far south as Nogales, Arizona; and as far 
east as Silver City, New Mexico. And 90 per cent or 
more of the reports show far superior picture quality. 
Learn how an RCA modernization program can increase 
your station's sales while providing reduced mainte- 
nance and increased reliability. Your RCA Broadcast 
Representative will be glad to give you additional 
information about new transmitters and antennas that 
can bring your station up to date. There's a complete 
RCA line to choose from. Get the facts before you buy. 
RCA Broadcast and Television Equipment, Dept. 
W-367, Building 15-5, Camden, N. J. 

The Most Trusted Name in Television 

RADIO CORPORATION OF AMERICA 
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A SIMPLE APPROACH TO 

THE PARAMETRIC AMPLIFIER 

The history, fundamental principles, 

gain relationships, and 

system considerations are presented. 

By JOHN L. DuBOIS 

Electrical Engineering Dept. 

Northwestern University, 

Evanston, Ill. 

R 

Figure 1 

R.ADIO frequency energy has been 
used for decades to convey intelli- 
gence over large distances. These 
distances and the amount of intelli- 
gence conveyed are increasing at an 
amazing rate. Man-made signals 
have been received from a satellite 
several million miles away from the 
earth and interstellar RF energy 
(noise) is received by large radio 

telescopes from sources many light- 
years into space. 

Reception and interpretation of 
energy originating at such great dis- 
tances as well as energy propagated 
under adverse conditions for shorter 
distances is limited primarily by the 
fact that power losses operate to de- 
crease this energy to lower and low- 
er levels. For a given transmitted 
power, the maximum distance at 
which radio -frequency energy may 
be received and converted to intelli- 
gence depends on its relationship to 
noise - random and uncorrelated 
sources of energy present at the re- 
ceiver. 

At frequencies below 100 Mc, a 
great deal of noise is produced by 
atmospheric phenomena such as 
lightning and precipitation static. 
The noise, which is external to any 
receiving apparatus, can be con- 
siderable and even interfere with 
transmissions originated at very 
high power levels. Above 100 Mc, 
on the other hand, noise of this sort 
does not exist and the RF noise lev- 
els drop sharply to a lower limit dic- 
tated by Johnson, or thermal noise. 
This noise originates in the random, 
thermal motion of atoms everywhere 
in the universe. For a given RF 
bandwidth, this energy, or noise 
power is given by: 

I 0 BROADCAST ENGINEERING 
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Experimental parametric amplifier using varactor diode built by author for 150 me communications 
service. Amplifier is in the tubular cavity in center of the photograph. 

Where: 
Pn = KTnb 
Pit = noise power 

K = Boltzman s constant 
Tn = temperature of noise source in °K 

B = bandwidth over which noise is 
measured 

The noise temperature of the 
source then is seen to be a deciding 
factor in establishing whether or not 
a desired signal will be above the 
surrounding background noise when 
it reaches the receiver. Since in most 
high frequency radio systems using 
essentially a uni -directional antenna 
a line drawn outward from the axis 
of the antenna would extend into 
space, the antenna is "looking" into 
outer space and a corresponding 
noise temperature of only a few de- 
grees Kelvin. 

Once a signal has arrived at the 
receiving antenna above the back- 
ground noise, however, it is not pos- 
sible to amplify and use it without 

adding at least some undesirable 
noise in the process. Since the volt- 
age developed across the antenna 
terminals is on the order of less than 
1 x 10-° volts for a weak signal, it 
must be amplified before it can be 
of use in the receiver. 

Amplification of these small cur- 
rents adds noise to the signal, noise 
that is produced in the resistances 
through which they pass in the am- 
plifier. This source of noise, as one 
would expect, is quite similar to ex- 
ternal "background" noise as it is 
produced by thermal motion of 
electrons in the resistances. The 
mean squared value of this noise 
voltage is given by: 

2 = 4KTBR 
e 

Where: 
K = Boltzmari s constant 
T = temperature of noise source in 

degrees Kelvin 
B = bandwidth over which noise is 

measured 

R = noise resistance 

For a given B, to reduce this 
source of noise, we must reduce 
either the noise resistance or the 
noise temperature of the amplifier. 
In practice, once the signal voltages 
are raised to a level considerably 
higher than that of the thermal 
noise, it is unnecessary to have a 
low noise amplifier because it is then 
a simple matter to separate noise 
and signal. So we see at this point 
that recovery and use of low levels 
of RF energy occurring at a receiver 
is primarily a problem of first sep- 
arating it from the external back- 
ground noise, and then adding as 
little noise as possible to it in the 
first stages of amplification. 

The latter factor, amplifier noise, 
is at the present state of the art a 
much larger factor than background 
noise, as the noise developed in 
practical amplifiers is still greater in 

June, 1961 
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most cases than the background 
noise present at the input to the am- 
plifier. To evaluate the noise pro- 
duced in an amplifier, a figure of 
merit, noise figure or noise factor is 
used. Noise figure is defined by: 

Si 

Ni 
F= 

So 

No 
Where: 

Si -= signal to noise power ratio available 
Ni at input to device. 

So -= signal power to noise power ratio 
No available at output of device. 

Ideally, a device would add no 
noise to an incoming signal and F 
would be one, but unfortunately this 
is not the case with practical ampli- 
fiers. Several types have been de- 
veloped, however, which are ex- 
tremely good in this respect, possess- 
ing very low noise figures. One of 
these types is the parametric am- 
plifier. 

The principles on which the para- 
metric amplifier is based were ob- 
served as early as 1831 by Faraday, 
and later more complete mathemati- 
cal foundation was provided by 
Lord Rayleigh in 1887. In one ex- 
periment typical of this class of 
phenomena, Lord Rayleigh observed 
a string maintained in motion by 
attaching it to an end of one prong 
of a large vibrating tuning fork 
would assume transverse oscillations 
whose period was double that of the 
fork. A more commonly observed 
example of parametric amplification 
and even an analog of electronic am- 
plifiers of this class is that of a 
child swinging in an ordinary sus- 
pended swing. He raises his body 
and center of gravity at the high 
point of his swing. Then he lowers 
it at the lowest point, adding po - 

DIODE AND BIAS 

tential energy at this highest point, 
to increase the amplitude of the 
swing. He is "pumping" at twice the 
frequency of the swing oscillation. 

Similarly, the electrical parametric 
amplifier in its simplest form may 
be illustrated in Fig. 1. Consider a 
series circuit consisting of an ac 
generator, a large two -plate capaci- 
tor and a resistive load. If at a time 
when the voltage across the capaci- 
tor is at or near a maximum, the 
capacitor plates are mechanically 
pulled apart, work will be done 
against the electrostatic forces tend- 
ing to pull the plates together. This 
energy will reappear as additional 
power dissipated in the resistance R. 
If then at a time when the voltage 
across the capacitor is at or very 
close to zero, the plates are me- 
chanically returned to their original 
position, the energy in the circuit 
does not change since the charge on 
the capacitor is zero and no forces 
are present. Thus, by varying the 
capacitance in series with the load, 
at a rate roughly twice that of the 
alternating current, amplification is 

achieved; the additional energy be- 
ing supplied by some mechanical de- 
vice which is varying the capacitor 
plate spacing. 

It can be seen at this point that 
there are other electrical para- 
meters such as inductance which 
could be varied to achieve the same 
result. Such amplifiers have actual- 
ly been constructed, but the most 
successful parametric amplifiers to 
date have used a variable capaci- 
tance. 

Since these amplifiers commonly 
operate above 100 Mc, the capaci- 
tance involved must vary at fre- 
quencies of this order and higher. 
Obviously mechanical devices are 
not suitable for operation at this 
high a rate and some kind of elec- 
tronically variable capacitance must 
be used. Specially manufactured 
semiconductor diodes provide the 

Figure 2 

C=f (y) 

EQUIVALENT CIRCUIT 

necessary characteristics for this 
purpose. A semiconductor diode 
with a voltage applied across it of 
such polarity that conduction does 
not occur exhibits a small resistance 
in series with a voltage -variable 
capacitance. This capacitance varies 
approximately inversely with the 
cube root of the applied reverse 
voltage (Fig. 2) . If an ac voltage is 
applied across the diode then this 
capacitance will vary about a mean 
value determined by any fixed re- 
verse bias applied to the diode. 

Although the principles of para- 
metric amplification are essentially 
as described, in practice there are 
two basic types to be considered: 
the up -converter and the down -con- 
verter. The more common type of 
parametric amplifier, the negative 
resistance amplifier, is a special type 
of down -converter. A generalized 
circuit for the parametric amplifier 
would appear as seen in Fig. 3. 

The signal voltage is sinusoidial at 
frequency fs. The pump frequency 
fp is an integral multiple of fs. Due 
to the nonlinear reactance of the 
variable capacitor, beat products 
between fs and fp appear at fo = 
fp ± fs. It is to this sum fp + fs 

or difference fp-fs frequency that 
the resonant load circuit must be 
tuned. In the case of fp + fs the 
device becomes an up -converter, for 
fp-fs it is termed a down -converter. 
Hence, the useful output of the am- 
plifier will appear at fp ± fs, or in 
the case of the regenerative ampli- 
fier, at fs. In the case of the up or 
down -converter it can be shown 
that the power amplification is giv- 
en by: 

fo 
amplification = fs 

For the up -converter, we see the 
useful output occurs at fp + fs and 
the amplification becomes greater 
as the ratio of fo to fs is increased. 
In the case of the down -converter 
where the useful signal is taken out 
at fp-fs, however, the gain is still 
fo but this is less than one or an 
fs 
attenuation. Neither of these de- 
vices amplifies a signal at its own 
frequency; still there are a number 
of applications where gain and fre- 
quency conversion are simultane- 
ously desirable, such as superhetero- 
dyne receivers. A slight modification 
of the down -converter makes it pos- 
sible to amplify an incoming signal 
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G E C ANNOUNCES 
EXTENDED WARRANTY 

ON BROADCAST VIDICONS 

eold 
electricar 
ontac{. 

Vidicons will now be 
warranted for 2,000 hours 

GEC Gold Electrical Contact Vidicons for studio 
applications are now carrying an extended warranty for 
2,000 hours of operation. Tailor made exclusively for the 
broadcast industry, these new GEC Vidicons are now 
available for: 

ive pickup in b & w or color with or without 
ynamic focus. 

Film pickup in b & w or color with or without 
ynamic focus. 

Special purpose weather radar studio pickup. 

is used on the contact points eliminating formation 
of oxides and sulphides that create electrical contact 
problems. The Gold Ring immediately identifies the 
GEC Broadcast Vidicons covered by the new extended 
warranty. 

GEC Gold Contact Vidicons are available 
exclusively for broadcast use. For further 
information contact your GEC Distributor, 
or write today to: 

.... where tube research begins 
GENERAL ELECTRODYNAMICS CORPORATION 

C 4430 FOREST LANE GARLAND, TEXAS BROADWAY 6-1161 
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V 

V. 

fo= fs fporfs 

Zs, Zp, and Zo are 0 at fs,fp,and f. respectively 
and very large for all other f. 

Figure 3 

and take it out at the same fre- 
quency. This is the regenerative, or 
negative conductance parametric 
amplifier. 

In this down converter configura- 
tion, the difference frequency ap- 
pears and must be terminated in a 
passive load for proper operation of 
the amplifier. This passive load and 
the difference frequency tank is 

called the idler circuit. The idler or 
difference frequency is denoted by 
fi. The power relationships which 
demonstrate the use of the down - 
converter as a regenerative ampli- 
fier are shown by: 

Pp Pi 

fp fi 

Ps 

fs 

where Pp is the power flowing out 
of the pump, Ps is the power flow 
through the signal circuit, and Pi 
is the power flow through the idler 
circuit. 

The negative signs indicate that 
power may be taken from both the 
idler and the signal frequency cir- 
cuits. This net outward power flow 
is equivalent to a negative conduct- 
ance existing across the terminals 
of the amplifier at the signal fre- 
quency. The signal is coupled into 
and out of the resonant circuit that 
is tuned to the signal frequency. 
The negative conductance cancels 
the losses that would otherwise oc- 
cur in the resonant circuits and the 
signal is amplified. The operation 
of this form of the amplifier may 
be described qualitatively by the 
same mechanism as mentioned be- 
fore. The pump oscillator reduced 
the capacity of the diode near the 
maximum value of signal voltage 
and energy is added to the circuit. 
The capacity is increased again near 
the zero value of signal voltage and 
the energy in the circuit is not 

changed. The resulting amplification 
is illustrated in Fig. 4. 

The power gain of the regenera- 
tive amplifer is given by: 

fi A=- 
fs 

Where: 
fi = idler frequency 
fs = signal frequency 

This equation shows that as the 
ratio of idler to signal frequency is 
increased, the power gain is raised. 
Therefore for high gain, it is de- 
sirable to place the idler at as high 
a frequency as possible and since fp 
= fi + fs the pump must also be 
quite high in frequency. Typical 
power gains for this type of am- 
plifier are on the order of 10 to 15 

db. The primary reason for a high 

C 

Vs 

SIGNAL CIRCUIT 

pump frequency, however, lies in 
the noise figure of the amplifier. 

It can be shown that the noise 
figure of the regenerative amplifier 
is given by: 

Ra Ra fs 
F=1+- -- - 

Ri R fi 

Where: 
Ra = generator impedance 
Ri = losses in signal circuit 
R = negative resistance appearing 

across signal circuit 

We can see from this equation 
that lower noise figures will result 
as the ratio fs becomes smaller. 

fi 

To achieve a good noise figure in 
practice, this ratio is placed at ap- 
proximately 0.1 with the pump fre- 
quency correspondingly higher than 
the idler. For signal frequencies be- 
tween 100 and 500 Mc noise figures 
on the order of 1 db are possible. 
By comparison, similar vacuum tube 
amplifiers would exhibit noise fig- 
ures about 5 db greater. Although a 
more complicated non -vacuum tube 
amplifier, the MASER, is capable of 
surpassing the noise figure of para- 
metric amplifiers, their greatly in- 
creased complexity has led research- 
ers to concentrate a good deal of 
effort on improving the simpler par- 
ametric amplifier which has already 
contributed much to low-level mi- 
crowave techniques. 

C IDLER TERMINATION 

Figure 4 
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1956 
Ampex VRX-1000 

1957 
Ampex VR -1000 

1959 
Ampex VR -10008 

1 : 

1960 
Ampex VR -1001A 

INTRODUCING 
ANOTHER 

AMPEX FIRST 
IN TELEVISION 

TAPE RECORDING 

1961 
Ampex VR -1002 

The new Ampex VR -1002 upright model represents the 
latest and most practical advance in Videotape* Record- 
ing, taking its place beside the VR -1000C console. It 
gives today's broadcasters the quality features they want 
most ... in a new compact design that stresses simplified 
operation with major innovations and refinements in 
controls and circuitry. The objective of an exhaustive 
Ampex study of broadcast practices, the exclusive new 
VR -1002 offers owners unprecedented initial and operat- 
ing cost savings, at the same time advances the standard 
of VTR performance. 
Major new Ampex VR -1002 developments are (1) AFC 
Modulator which automatically locks carrier frequency 
to standard (2) control panel with all meters required 
for normal operation placed adjacent to their respective 
control knobs (3) Mark III recording head with indi- 
vidual transducers pre -selected and precisely matched 
for highest picture quality. Coupled with the new Ampex 

Colortec* Direct Color System (optional equipment re- 
quiring no additional rack), the new VR -1002 upright 
provides the most life -like color on TV tape today. 
For the station with space or budget limitations, for the 
console -equipped station requiring a companion recorder, 
for the station seeking an ideal mobile recording unit, 
the versatile new VR -1002 is the practical answer ... the 
culmination of 15 years of specialization in magnetic 
tape recording by the company whose name means tele- 
vision tape recording - Ampex. 
AMPEX VR -1002 OPTIONAL EQUIPMENT 
Intersync* Television Signal Synchronizer Amtec* (Ampex 
Time Element Compensator) Colortec Direct Color Sys- 
tem Ferrite, "340" Long -life Video Head Selective Edit- 
ing Monitor Rack Tape Splicer Kit Remote Control 
Facility Audio Cue Channel Facilities Interswitch*Mul- 
tiple Line Standard Operation Videotape Cruiser 
For complete information, write Dept. El *TM AMPEX CORP. 

Pioneer and Leader in Magnetic Tape Technology AMPEX VIDEO PRODUCTS COMPANY 
934 CHARTER ST., REDWOOD CITY, CALIF.... AMPEX OF CANADA LTD., REXDALE, ONTARIO 

Ampa 
VIDEOTAPE TELEVISION RECORDERS: VR -1000C Deluxe Console, VR -1002 Upright Model. TELEVISION CAMERAS: Ampex/Marconi Mark IV 
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International Videotape System Standards 

By J. R. POPKIN-CLURMAN* 

THE AMAZING growth in the use of 
video tape as a powerful tool in the 
broadcasting of television has result- 
ed in the use of over 700 video tape 
recorders after their practical birth 
of only four years ago. Naturally, 
the great operating economies and 
convenience of video tape over other 
more conventional means of record- 
ing television information, such as 
by kinescope film recording, have 
spurred the use of Ampex and RCA 
video tape recorders overseas. This 
is true not only in 525 line stand- 
ards countries, but also in those 
world countries which use the 405, 
625 and 819 line standards. 

Ampex has developed their Inter - 
switch in which, by the addition of 
suitable black boxes, 405, 525, 625 
lines (and later 819 lines) may be 
video-tape recorded by throwing a 
series of switches to change the op- 
eration of the video tape recorder. 
405 lines are used in Great Britain 
and Hong Kong. The video band 
width is 3 MC, the picture rate is 
25 pictures/sec. The conversion of 

A discussion of the problems and methods of converting 

a television signal from one standard to another. 

an Ampex video tape recorder to 
British operation is very easy and, 
because the band width is actually 
narrower than the American system, 
the conversion produces very good 
pictures on 405 line standards. The 
625 line CCIR standards are used 
in most European countries and 
Australia. The video band width is 
5 MC. It also is a 50 cycle system. 
This band width is a little more dif- 
ficult to accomplish with present 
video tape recorders. However, with 
41/o -inch I. O. and super iconoscope 
cameras as sources of video, quite 
acceptable pictures are produced. 
The 625 line O. I. R. standards are 
used in all iron -curtain countries 
and Red China. The bandwidth is 
over 6 MC. It is more difficult to 
get good video tape pictures than 
with the 625 CCIR standards. 

Nevertheless, it appears that a 
good grey scale and contrast ratio 
are obtained quite readily. The sub- 
jective results are still very good, 
even though the resolution is im- 
paired. The 819 line system which 

TABLE I 

Characterietice of Televleion Syeteme 

System I II III IV V VI VII 'VIII 

United Belgian Belgian 
Name of System Britiºh States Gerber U.S.S.R. French 625 819 

Number of Lines 495 525 *625 625 625 819 625 819 

Video Bandwidth Mc 3 4 4 5 6 10,4 5 5 

Channel Width Mc 5 6 6 7 8 14 7 7 

SoundCarrier Relative 
to Picture Carrier Mc -7.5 4.5 44.5 45.5 6.S X11.15 5,5 45.5 

Line Frequency epº 10,125 15,750 15,625 15,625 15,625 20,475 75,625 20,475 

Field Frequency cps 50 60 50 50 50 50 50 50 

Picture Frequency cpº 25 30 25 25 25 25 25 25 

Picture Modulation AM AM AM AM AM AM AM AM 

Sense of Picture 
Modulation 4 - - - - 4 4 
Sound Modulation AM FM FM FM FM AM AM AM 

I25 ke ±251,, 150 ke 150kc 

*President, Telechrome Mfg. Corp., Amityville, N. Y. 

is used in France, Luxembourg, 
Monaco and Algeria has 11 MC 
band width. In practice, however, 
this 11 MC band width is not ac- 
tually used in French mass pro- 
duced TV receivers, these receivers 
seldom exceed 7 MC in band width. 
It is therefore possible to use VTR 
on the 819 line system with some- 
what reduced resolution. 819 lines 
are also used in Belgium, but there 
the video is also limited to about 
7 MC and the VTR pictures have 
the same quality as is obtained in 
France. 

With so many tape recorders op- 
erating overseas, there have been in- 
creasing requirements for the use of 
video tape recordings as a medium 
of program exchange, especially be- 
tween different international stand- 
ards. Let us consider possible con- 
version systems for 50 cycle systems. 
For example, when going from 625 
to 405 lines or 819 to 625 lines, it 
is quite apparent that going from a 
higher resolution to a lower resolu- 
tion system will generally still re- 
sult in quite acceptable pictures. 
Even proceeding from 405 lines to 
625 lines or to 819 lines, no special 
problem is presented, except that the 
translated picture is not as good, 
because the original TV system was 
not as good. There are additional 
special problems to be considered 
when an interchange is tried between 
a 50 cycle TV system and a 60 
cycle system, such as from 625 lines 
to 525 lines. It is not possible to go 
from one standard to another with- 
out some kind of storage to take into 
account the time differences of the 
various TV systems and a longer 
storage time is required for 50-60 
cycle conversion. Of course, there is 

no problem when a tape on one 
standard is played into a film kine 
recorder, then re-recorded off the 
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WRITE GUN 

COLLECTOR 

WL2 

WLI 
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LENS 

WRITE 
DECELERATOR 

STORAGE 
SCREEN 

RL2 

RLI 

READ 
LENS 

READ 
DECELERATOR 

GRID 2 GRID I CATHODE GRID I 

ANODE I 

READ GUN 

CATHODE 

ANODE 2 

ANODE I 

Figure I. Raytheon two -gun storage tube or scan con- 
verter type QK 787. Highest direct potential is 3500 
volts. 

film through a video film chain on to 
a new tape at a different standard. 

Naturally, this method is quite 
costly, since the film is used only as 
the storage medium. The main rea- 
son for VTR's justification was its 
ability to usually eliminate a film 
intermediate. Of course, a new 
cheaper method might be found by 
using thermo plastic film recording 
instead of conventional emulsion 
film. The most practical method to- 
day is the electrical -optical -electrical 
standards converter. 

The first standards converters 
were developed by Television Diffu- 
sion Francaise around 1947. These 
standards converters were built by 
Companie Francaise Thompson 

GRID 2 

ANODE I 

ANODE 2 ANODE I 

DECELERATOR STORAGE 

LENS I LENS 2 

COLLECTOR 

Figure 2. Single -gun recording storage tube is 141/2 

inches long. Type shown is Raytheon QK 685. 

Houston and La Radio Industrie. 
The main purpose of the standard 
converters at that time was to con- 
vert from 819 lines, which had been 
newly adopted, to 441 lines, using 
the electrical -optical -electrical sys- 
tem with a special phosphor kine- 
scope running on 819 lines and the 
super iconoscope camera pick-up 
tube running on 441 lines. The pur- 
pose of this converter was to take 
care of programs for the 441 line pre- 
war television receivers (about 
5000 in all) that were in operation 
in the Paris region. In 1953 the 
Dutch Philips Company built a 
standards converter to change the 
British 405 line picture to 625 lines 
in order to be able to broadcast the 

British coronation ceremonies to the 
Dutch people. Since 1953 a United 
Europe TV broadcasting system 
known as Eurovision has been op- 
erating. For this system, the Bundes- 
post in Germany started in 1954 to 
use Riesel-iconoscopes and picture 
tubes for converting the French 819 
line system to 625 lines and also for 
converting 405 lines to 625 lines. 
Some excellent work in Standards 
conversion have been done by CBS 
with their Chromacoder system 
which used a field sequential one 
gun color camera. 

The output of the single gun color 
camera was fed to three kinescopes 
(one for each color) and then three 
EMI cathode potential stabilized 

Figure 3. Loss of definition in the vertical direction in 

'a converted 625 line picture. Above is a spot wobbled 
819 line picture, below is the picture without spot - 
wobble. 

Figure 4. Comparison of contrast in received 819 line 
picture at left and outgoing line picture at right. 
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(CPS) Emitrons were used as cam- 
era pick-ups. These converted the 
field sequential color to NTSC si- 
multaneous color standards. How- 
ever, in the original CBS Chroma - 
coder, the sequential color camera 
used a 60 cycle/sec. system, instead 
of the 48 cycle system advocated by 
CBS for their own field sequential 
system. In the light of present day 
work, it is also now possible to go 
directly from 48 cycle CBS field se- 
quential standards to the NTSC 60 
cycle simultaneous system (with 
some lag) . In 1956, Fernseh GmbH. 
in Darmstadt, Germany, developed 
a new standards converter, using a 
vidicon. Its kinescope was equipped 
with a special Willemite phosphor 
screen, having very high brightness 
and enabling the lag normally pres- 
ent in a vidicon to be satisfactorily 
overcome. Also, in order to avoid 
the effects caused by the presence 
of line structure with its possible 
beat patterns, the use of spot wob- 
ble was incorporated in the equip- 
ment. This equipment has been or- 
dered by CBS. It is capable of 
working on 405, 525 or 625 lines. 
Thus, it is possible to standards 
convert a tape by feeding its video 
output into the very bright kine- 
scope running on the first standard 
TV system and then photographing 
it with the vidicon running on the 
second standard TV system. Re- 
recording may be then done on new 
videotape or it may be used for pro- 
gram work directly. Some new work 
by General Precision Laboratories 
for the U. S. Navy using new high 

resolution kinescopes and vidicons 
makes it possible not to lose as much 
resolution in standards conversion as 
had heretofore been expected. The 
BBC is using a 41/2 -inch close spaced 
image orthicon supplied by EMI. 

Granada Television, one of the 
ITA Network affiliates in England, 
is using a CPS Emitron in conjunc- 
tion with a new high brightness kine- 
scope recorder. Up to now, standards 
conversion of videotapes for use in 
the United States have been mostly 
done in Europe. With the new CBS 
equipment, it is quite possible that 
standards conversion will be done 
in the United States as well. In con- 
nection with standards conversion, it 
is interesting to note that the BBC 
Image Converter even converts 50 - 
cycle programs coming from the 
Continent on Eurovision to a new 
50 -cycle program standard for Eng- 
land. This is because the BBC and 
the ITA run all British programs 
locked to the 50 cycle lines. Since the 
continental 50 cycles can consider- 
ably differ from the 50 -cycle power 
used in England, it is necessary to 
image convert, even though the pro- 
gram could have been supplied at 
405 lines for the British. The BBC 
and ITA programs that are supplied 
to northern Ireland are not locked 
to Irish power, so it is necessary to 
supply the power plant at Belfast 
with a poorly filtered television set. 
By watching that television set, the 
power generators are adjusted until 
the generator engineer gets a good 
picture on his television set. 

There are very many problems as - 

Figure 5. The standards converter at the Merkur near 
Baden-Baden. 

This paper was given at the American 
Institute of Electrical Engineers meeting 
of June 1960. 

sociated with the optical scan con- 
versions which use a kinescope and 
optical TV camera. Some of these 
problems concern optical focus, 
losses in the lenses, reflections due 
to light diffraction, loss in resolution 
from scattering through the face 
plate of the kinescope, scattering in 
the phosphor, scattering in the op- 
tical system at the vidicon or image 
orthicon pickup area. In addition, 
there are the geometric distortions 
added by the nonplanar surfaces, 
etc. There is also the grain size of 
the kinescope phosphor, the varia- 
tion in resolution as a function of 
brightness of the kinescope, the 
noise in the black areas of the kine- 
scope, the shading and flatness of 

field in the pick up tubes, the land- 
ing errors in the pick up camera 
tubes, the necessity for changing the 
transfer characteristics to compen- 
sate for highlight compression in the 
phosphor. 

All these things mitigate in favor 
of some other than an electrical -op- 
tical system for scan conversion. In 
this connection, there have been a 
number of interesting all -electronic 
storage devices proposed. Tubes 
which are being tried presently as 
TV image scan converters were orig- 
inally designed for radar applica- 
tions. However, they show some 
promise with respect to their scan 
conversion use in television. Typical 
of these are the double ended Intec 
TMA-403X and the Raytheon QK- 
787. Both of these tubes have reso- 
lution in excess of 1000 television 

(Continued on page 36) 

Figure 6. Picture from Strasburg television station con- 
verted by means of the Image -Orthicon. The 819 line 
picture was not spot wobbled. 
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Stay on the air with 
CBS Instrument Tubes 
especially designed for 
broadcast replacement 
These CBS Instrument Tubes are the first 
specifically designed for utmost reliability 
as replacements of commonly used broad- 
cast receiving tubes. The "new -concept" 
tubes incorporate many of the advanced 
features of military types, without costly 
ruggedization controls not required for 
broadcast use. In addition, they offer im- 

portant new controls for tight, stable char- 
acteristics and long life. 

Note the features of CBS Instrument 
Tubes. Check the types you need ... order 
them from your local distributor. 

Unique Features 
I 0,000 -hour warranty 

stable characteristics 

tighter test limits 

extensive life tuts* 
coil heaters 

high -conductivity gold-plated base pins 

maximum value and performance per dollar 
for critical sockets 

'`Include unique 100 -hour life assurance tests, comprehensive 
I000 -hour life tests. 5000 -hour informational life tests. 

CBS 7728 replaces . . 12AT- 
CBS 7729 replaces . .12A> -7 

CBS 7730 replaces . . 12AÚ- 
CBS 7731 replaces . .. 6U8 
CBS 7732 replaces . .. 6CEE; 
CBS 7733 replaces . .12E 1'7A 
CBS ECC88 . repl aces . .. 6C.. E 

CBS ELECTRONICS 
Danvers, Massachusetts 
A Division of Columbia Broadcasting System, loc. 

Tubes Semiconductors Audio Components Microelectronics 
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TELEVISION SYSTEM MAINTENANCE 

Ill. Amplitude Calibration And Level Interpretation 

Correct terminology and standards of video levels are vital for 

consistent television transmissions. 

By HAROLD E. ENNES 
Maintenance Supervisor, 

Television City, Inc. (WTAE) 
Pittsburgh, Pa. 

AFTER some fifteen years of tele- 
vision broadcasting, the standards 
of video level measurement are still 
in a semi -fluid status. The situation 
is somewhat analogous to that 
which existed in aural broadcasting 
before the standardization of the 
VU meter. Video level measurement 
is more complex than the audio por- 
tion since the ratio of several differ- 
ent signal levels is involved requir- 
ing waveform presentation on an 
oscilloscope. 

Required Sync -to -Video Ratio 
Fig. 1 represents the transmitter 

carrier wave modulated with a 
standard window signal. Sync tips 
are 100% of carrier, blanking level 
75%, and peak white represents 
12.5% of maximum carrier. This 
"white setup" is fixed by FCC 
standards at 10% to 15% of carrier 
(12.5% nominal) to avoid carrier 

100 % - - 
75%- - _ 

67.5 % - - - 

12.5% -- 
0i 

EDITOR'S NOTE: 

This is the third in a series of comprehensive reports 
on Telecast Systems Maintenance 

cutoff which results in audio buzz 
in intercarrier type receivers due to 
loss of the carrier frequency ref- 
erence. 

It is evident that the signal am- 
plitude from the studio line is rep- 
resented on the modulated carrier 
as that portion between 12.5% and 
100% of maximum carrier values. 
Since "full modulation" of the 
transmitter occurs at 87.5% of car- 
rier, the necessary sync -to -video 
ratio of the input signal to result 
in 25% sync is 25/87.5 = 0.286 or 
28.6% of the total composite signal. 
Thus disregarding special circuits 
such as sync stretching stages of 
transmitters or stabilizing ampli- 
fiers, the input signal must be 71.4% 
video and 28.6% sync to a linear 
transmitter to obtain the FCC re- 
quirement of 25% sync in the radi- 
ated signal. 

WAVEFORM 
TERMINOLOGY 

- - SYNC LEVEL 

BLANKING LEVEL 

SETUP LEVEL 

... - REFERENCE BLACK 

VIDEO SIGNAL 

REFERENCE WHITE 

Fig. I-Transmitter carrier representation when modulated 
with standard window signal. 

Terminology and Standards of 
Video Levels 

The original standards for studio 
line output (transmitter input) set 
in 1946 established a 2 volt com- 
posite signal level comprised of 0.5 
volt sync and 1.5 volt video, or 25% 
sync to 75% video. All early trans- 
mitters employed sync stretching 
circuits to properly adjust the re- 
spective amplitudes and to compen- 
sate for the inherent sync com- 
pression. 

Largely because of difficulty of 
obtaining good amplitude linearity 
in existing equipment over the e -volt 
range (particularly in a large num- 
ber of cascaded amplifiers as in net- 
work transmission) , this standard 
was changed in 1950 to a composite 
level of 1.4 volts; 1 volt video to 
0.4 volt sync. This standard not 
only established better amplitude 
linearity characteristics, but also 
provided a compatible 28.6% sync 
to 71.4% video ratio. Some trans- 
mitter manufacturers deleted the 
usual sync stretching circuits from 
transmitters, and obtained proper 
sync/video ratios in external stabil- 
izing amplifiers if required due to 
any sync compression under modu- 
lation. 

Since the advent of color televi- 
sion, many stations (even those 
operating monochrome only) have 
established a 1.0 volt composite sig- 
nal as standard line output level. 
Because of the overshoot of the 
color subcarrier on color -bar trans- 
missions, amplitude linearity prob- 
lems again manifested themselves 
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for the 1.4 volt standard. Numerous 
tests indicated the desirability of 
reducing the transmission level to 
1.0 volt composite, and this is now 
standard practice for AT&T televi- 
sion operating centers and the ma- 
jority of commercial broadcast 
stations. 

The new 1.0 volt standard main- 
tains the same sync/video ratio as 
the older 1.4 volt standard. The 
voltage ratios of the old and new 
standards as correlated with the 
IRE scale (adopted for use as an 
industry -wide standard) is shown 
by Fig. 2. Although the 1.0 volt sig- 
nal is normally spoken of as "0.7 
volt video to 0.3 volt sync," the 
actual voltage values are 0.714 
video to 0.286 sync. By calling all 
values in IRE units, a standard is 
established which eliminates any 
confusion. 

It is becoming increasingly im- 
portant that all TV transmission 
engineers "talk the same language." 
Fig. 3 illustrates definitions of most 
often used terms. This terminology, 
as well as that included under Glos- 

1.0 volt 1.4 volt 
composite composite 

0.714 

0.286 

I.0 

0.4 

sary of Terms Concerning TV 
Waveform Levels at the end of this 
article is approved by the AT&T 
and local telephone companies. 
Terminology used in describing 
specific troubles is to be presented 
where appropriate in future articles. 

It is common practice to call out 
levels from blanking toward white 
and blanking toward sync as "100 
over 40," "85 over 30," etc., which 
refers to IRE units in each direc- 
tion. When calling out keyed sine 
wave burst levels to the telephone 
company for frequency response 
checks, adjust the level from blank- 
ing to peak reference white for 100 
IRE units on the scope, and read 
each burst frequency in IRE units 
occupied by the individual burst. 
Reference white is established by a 
pulse immediately following blank- 
ing for use in this adjustment. 

The "setup" level (units between 
blanking and maximum picture 
black) should be called out only 
when picture content includes a 
reference black rather than inter- 
mediate shades of gray only. This 

level should be a minimum of 5 and 
a maximum of 10 IRE units under 
this condition. It is standard oper- 
ating practice at a few stations to 
run zero setup on all camera con- 
trols and to insert a fixed 5% setup 
at the line output stabilizing am- 
plifier. 

All level checks not involving fre- 
quency response (such as keyed 
burst signals) should be made with 
the scope response on IRE position. 
When the scope is on wide band 
response as is necessary to properly 
measure the keyed burst signals, the 
small -energy overshoots of the 
higher frequency components are 
quite apparent on the monitoring 
CRO. If these overshoots are held 
below 100 IRE units and the scene 
suddenly changes to one of much 
lower frequency content, the opera- 
tor adjusts his gain to bring the 
overall level up. Since the lumi- 
nance content is largely in the mid- 
dle and lower frequency range, the 
operation results in a needless shift 
of apparent contrast in the home 
receiver. To avoid this result, the 

Fig. 2-Standard IRE Scale showing correlation of 1.0 volt and 1.4 volt signal. 
For 1.4 volt signal: volts per unit = 1.4/140 = 0.01 v/unit 
For 1.0 volt signal: volts/unit = 1.0/140 = 0.00714/unit 

Reference 
White Level 

Reference 
Black Level 

Blanking 
Level 

SYNC LEVEL 
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(a). Definition of terms, expanded horizontal. 

1. Pix voltage at right side of image 
2. Front porch 
3. Leading edge of sync 
4. Tip of sync 
5. Trailing edge of sync 
6. Back porch 
7. Pix voltage at left side of image 
8. Horizontal blanking interval 

DB 

o - 2 

-4 
-6 

8 

- 10 

- 12 

-14 
- 16 

-18 
-20 
-22 
-24 

0 

A1W 
1 11. 

. 

I'¡,!%11 
, 3 1 1 1 º wrwwr.,,..eo,.rM Iy,.i.r.ri1+>>b>,. 

Fig. 3 

'_- . 
. _ ---.. -__ .... ,., \\- , 

r4.7 -- ---- ..11. -- -_-_ : , 

0.2 0.5 

fmc 

2 3 4 5 6 7 8 

(A) IRE Roll -off Standard 2 3 5-1-1950 1OId) 
Rise time = 0.175 u/s 

(b). Definition of terms, expanded vertical. 
I. Picture voltage at bottom of image 

2. Leading group of 6 equalizing pulses 

3. Serrated vertical sync pulse 

4. Trailing group of 6 equalizing pulses 

5. Horizontal sync pulses during vertical blanking 
6. Picture voltage at top of image 
7. Vertical blanking interval 

IRE response curve was standard- 
ized for the purpose of video "gain 
riding" and for checking levels of 
normal signals between studio and 

oo transmitter, or studio and AT&T. 
Fig. (A) of 4 is the CRO amplifier 
response when using the "old" IRE 

50 curve, and (B) is the response of 
the "new" IRE curve.* 

25 

12.5 

6.25 

(B) IRE Roll -off STD 2 3 5-1-1958 (New) 
Rise time = 0.3 u/s The dotted lines adjacent to (B in- 

dicates the upper & lower limits of 
the new response curve. 

Fig. 4-(A) Old IRE response curve (1950) 
(B) New IRE response curve (1958) 

Factors Affecting 
Level Variations 

Level variations are classified 
into two major groups: short-term 
and long-term variations. The short- 
term grouping may include any- 
thing from the rapid "bounce" ob- 
served on scenic content changes 
between radical differences in duty - 
cycle (or unclamped points of ob- 
servation, or unregulated power 
supplies) to variations occurring in 
a single program from laxity in 
"gain riding" or variations in dis- 
tribution amplifiers operating at 
fixed gain (usually unity) . Long- 
term variations (usually considered 
as a week or more) are not trouble- 
some provided the maintenance de- 
partment is aware of the required 
frequency in level checks for the 
particular installation. 

Rapid variations in level which 

1RE Standard 23S-1, 1958. Discussed in first 
article of this series, "Standards for Picture 
Signal Analysis." 

22 
BROADCAST ENGINEERING 

www.americanradiohistory.com



L angevin 

MODEL EQ-251-A PROGRAM EQUALIZER 

FEATURES 

New Concept Gives Variable Equalization at 6 Important Points. 

Only 11/2 Inches Wide - 10 units require panel space of 31/2 inches 
high by 15 inches wide. 

Flexible -2 rotating cam switches for high and low peak settings. 

No tubes or power required - all passive circuits. 

Low Insertion loss of only 14 db. 

Uses etched circuits of military quality for super -compactness. 

Toroid coils - no hum. 

The Model EQ-251A Equalizer is Langevin's miniaturization of an instru- 
ment that has long been standard for corrective equalization in record- 
ing and reproduction of sound. The diminutive size of this precision 
instrument permits mounting adjacent to mixer controls, thereby making 
possible multiple installations of several units in close proximity. 

The Model EQ-251-A Equalizer's improved design features two sliding 
levers for equalization and attenuation. The perpendicular sliding action 
is more functional than rotary action, and facilitates reading of knob 
positions. Adjustable in 2 db steps at specified frequencies, with a 
range of 12 db maximum equalization to 16 db maximum attenuation, 
this instrument is an ideal tool for dubbing and frequency response 
corrections. 

This assembly is a passive, L/C/R, bridged T network, and does not 
require power supply, tubes or additional connections. It can be in- 
serted directly into a transmission line with only input and output 
connections. 

Two rotating cam switches are provided on the face panel. The switch 
at the right gives high frequency equalization peaks at 3 kc, 5 kc, 10 
kc or 15 kc. The left switch provides low frequency equalization peak 
settings of 40 cps or 100 cps. 

20 100 

100 

Mill 
MAXIMUM POSTIONS SHOWN 

3NC 

1000 

FREQUENCY IN CYCLES PER SECOND 

5101 

SRC 

10000 

+10 

0 

- 5 

-10 

- 15 

20000 

"Over thirty-five years of audio progress" 

l ange vírl 
A Division of Sonotec Incorporated 

TECHNICAL SPECIFICATIONS 
Circuit, Bridge T; Impedance, 600/600 ohms; Insertion Loss, 14 db; Input 
Level, minimum: -70 dbm, maximum: +20 dbm; Phase Shift, negligible; 
Power Requirements, none; Terminals, plug-in; Finish, black non -halation, 
satin finish, anodized aluminum with engraved markings. Chassis parts are 
nickel plate on brass. Dimensions, panel: 11/2 inches wide by 31/2 inches 
high; 51/2 inch depth behind mounting panel. 

ORDERING INFORMATION 

MODEL EQ-251-A PROGRAM EQUALIZER, complete with female plug recep- 
tacle, mounting hardware and instructions; Weight, Net, 13/4 lbs., shipping 
3 lbs. Price, Net, $260.00 

FREE Write Today! $1.00 Value -84 Page Professional Audio 
Equipment Catalogue covering Low -Level Amplifiers, Limiters, 
Power Amplifiers, Variable and Fixed Equalizers, High and 
Low Pass Filters, VU Meters and Panels, Plugs, Patchcords, 
Jacks and Jackstrips, Telephone Keys, Transformers, Precision 
Instrument Switches and complete line of new Langevin Atten- 
uators, Pan -Pots, Straight Line and Rotary Mixers, VU Range 
Extenders and many others. 

503 SOUTH GRAND AVENUE SANTA ANA, CALIFURNI A 

®4 
AUDIO EQUIPMENT 

b 
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SERIES TUBE 
CURRENTS (ma) 

VIA 

VIB 

V2A 

V2 B 

V3A 

V3B 

168 

160 

180 

182 

164 

160 

TEST No. 2 

OPERATING DATA 

Total = 1014 ma 

Average/Section = 169 ma 

Lowest Desirable = 152.1 ma 

Highest Desirable = 185.9 ma 

Fig. 5 -Tabulated data of Test No. 2. 

ELECTRONICD 
LOA 

DIFFERENCE 
VOLTMETER 

500111 SELECT FOR SUITABLE 
200W J1 LOAD 

Fig. 6 -Test setup for checking power supply regulation. 

occur when switching between 
sources are often due to hitting the 
input coupling capacitor of a distri- 
bution amplifier with dc, as would 
occur with a leaky output capacitor 
from the source being switched. 
This effect is most pronounced with 
amplifiers employing heavy do neg- 
ative feedback circuits to obtain 
low line driving impedances over a 
wide bandwidth. 

Most video amplifiers using sev- 
eral negative feedback loops in cas- 
cade, or overall feedback, will give 
no indication of a drop in gain when 

weak tubes are present. Low emis- 
sion tubes, or tubes with high re- 
sistance internal element shorts can, 
however, aggravate very short term 
level changes. It is desirable to es- 
tablish routine tube checks at 60 to 
90 day intervals on such equipment, 
or to run video sweep checks which 
normally is a more sensitive indica- 
tion of tube condition than tube 
testers can reveal. 

When video AGC amplifiers are 
used, a check for proper operation 
should be made at least on monthly 
intervals. A satisfactory procedure 
can be outlined as follows: 

TEST No. 3 

LINE VOLTS VC 
ACTUAL 

VOLTS VARIATION 

1 17(ref.) 280.5 0(ref.) 

100 280.94 + 0.44 

105 280.75 + 0.25 

110 280.62 + 0.12 

115 280.5 0 

120 280.42 - 0.08 

125 280.37 - 0.13 

130 280.3 I - 0.19 

Hg. 7 -Tabulated data for Test No. 3. 

1. Check any gas voltage regula- 
tor tubes for regulation on a re- 
liable tube tester including this 
type of test. If outside regulation 
limits, replace with a new tube that 
checks within limits. Gas regulators 
are usually used to supply screen 
voltage regulation for variable gain 
stages where AGC action occurs. 

2. Check all setup controls per 
the manufacturer's instructions for 
the amplifier used. When any gain 
controls need to be increased to ob- 
tain proper operation, check tubes. 
For transconductance checks, the 
"Good -Bad" scale is sufficient as 
this allows the normal manufac- 
turers tolerance for the particular 
tube being tested. In addition, check 
for shorts and gas. 

3. AGC amplifiers usually operate 
with either a 3, 6 or 12 DB control 
range. Assuming a 6 DB control 
range, check as follows: 

(a). Reduce the input 6 DB 
(50% on voltage scale) . The out- 
put should remain constant with- 
in 0.5 DB,f and fall off as the 
input is further reduced. 
(b) . Increase the input 6 DB over 
normal. The output should again 
remain constant within 0.5 DB.t 
(c) . Try rapid variations of level 
within this range. No more than 
plus or minus 0.5 DBt variation 
should occur. Most critical to 
proper operation are any adjust- 
ments affecting bridge -type bal- 
ancing networks, reserve gain for 
AGC control, and the conduction 
threshold centering of the AGC 
rectifier. 
Note that for step 3 (a) , a 3 DB 

control range AGC would require 
the input to be reduced to 70% of 
the voltage scale; the 12 DB range 

(Continued on page 36) 

¡Average. Check according to manufacturers' 
specific stinns for particular equipment used. 

LOAD CURRENT 
(Ma.) 

TEST No. 4 

VO 
ACTUAL 

VOLTS VARIATION 

1000(ref.) 280.54 0(ref.) 

400 280.52 - 0.02 

600 280.5 - 0.04 

800 280.52 - 0.02 

1200 280.54 0 

1400 280.56 + 0.02 

1500 280.51 - 0.03 

Fig. 8 -Tabulated data for Test No. 4. 
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IHA 

KILOWATT 

RF POWER AMPLIIFIER jk OSCILLATOR, CLASS C 

Typical Operation, Grounded Grid Circuit (Two Tubes) 

Frequency (MC) 75 110 110 220.E 

DC Plate Voltage ....., ... 6000 5000 4000 4000 volts 
DC Grid Voltage .... 400 300 200 200 volts 
Peak RF Grid Voltage .... 740 640 500 450 volts 
DC Plate Current 3 3 2.75 2.5 amps 
DC Grid Current (approx.). 0.62 0.66 0.70 0.40 amps 
Driving Power 2240 1840 1350 760 watts 
Power Output (approx.) 15,600 12,100 8600 5600 watts 

COUNTS 

® cooler operation 
longer life 

ni lower operating cost 

The new m erexT e7459 
Ç ' air too e. trio. e, was ds1gned for use in many poet 

TV, FM and Broadcast transmitters operating in the 5,10 and 
25 KW ranges. By virtue of its exceptional ruggedness, relia- 
bility and cooler operation, this new 4 KW dissipation tube is 
becoming a preferred replacement for the conventional 2% to 
3 KW types. 
The 7459 incorporates the exclusive Amperex "K" (carbide 
coated) grid which results in extremely low primary and sec- 
ondary emission. The "K" grid has been operated at tempera- 
tures far above 1000°C w:th excellent life, thereby assuring 
reliable operation in both communications and industrial ap- 
plications. Where short tube life is your problem in the 2% to 
3 KW dissipation range-the Amperex 7459 is your solution. 
Application engineering assistance is available. 

Me - Min rarilnzi 
11./L/JP7 .VIERNMFP" 

ask Amperex® 
for your copy of our latest condensed catalog 
covering a wide range of 
broadcasting and power tubes. 

*For operation above 11D inc. in TV applications, 
please consult our Application Engineering Department. 

Amperex Elect room Corp., 230 Duffy Avenue, Hicksville, L. L, N. Y. 
M Cavada. Rogers Electronic Tubes & P. oven .6 Yandertket _ i , 
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Quantitative Phasing System Specifications 

By R. S. BUSH 
Phasing Design Engineer 

Gates Radio Company 

FOR MOST electronic equipment 
certain exact specifications can be 
written. Phasing systems for direc- 
tional antennas are unique in this 
respect in that they are designed to 
be adjusted in the field. Until this 
adjustment is made, actual per- 
formance characteristics of the sys- 
tem cannot be known. 

Customarily, phasing system de- 
signs have been made using single 

Input 

52 ohms 

Matching 

Network 

A vital requirement of directional antenna planning 

is the establishment of requirements and the precise 

definition of the capability of the system 

valued transfer functions. Com- 
ponents are then selected slightly 
larger than required on the premise 
that the added size will allow suffi- 
cient variation of the networks to 
account for expected differences be- 
tween design assumptions and actual 
field conditions. Such methods of 
design never define exactly what 
may be expected in the way of actual 
ranges of adjustment possible. It 

does not specifically spell out what 
the manufacturer is supplying either 
to the adjusting engineer or to the 
purchaser of the equipment. All too 
often such designing methods have 
resulted in either an over design, 
which is needlessly expensive, or an 
insufficient design, which seriously 
interferes with the proper adjust- 
ment and operation of the system. 

Differences of opinion exist among 

Figure 1. Block drawing of proposed phasing problem 

Power 

Divider 

Phase 
Shift 

Control 

0° 

Phase 
Shift 

Control 

-121° 

- 15° 

Transmission Line > 

-90° 

Antenna 
Coupler 

-90° 

Antenna 
Coupler 

Tower I 

Za = 12.34+¡17.7 
la = 6.15A /0° 
P = 466 Watts 

Tower 2 

Za = 19.52 + 141.3 

la = 5.23A /-143° 
P = 534 Watts__ 
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engineers as to methods of design, 
desirable networks, and require- 
ments which a phasing system should 
meet. Varied experience sometimes 
leads to good, practical reasons why 
some requirements are particularly 
desirable, but often there are opin- 
ions expressed which are the result 
of inaccurate information or of in- 
sufficient information. This latter 
condition leads to system designs 
which are inefficient, unnecessarily 
complicated with too many compo- 
nents, and, of course, expensive. 

It is the purpose of this article to 
establish a set of specifications, ap- 
plicable to any phasing system, 
which will, in each instance, pre- 
cisely define what the system is at 
least capable of, in performance and 
adjustment. Further, it is a purpose 
to clarify and define specific func- 
tions of a phasing system, leading to 
more pertinent requirements written 
for particular systems. Looking to 
these ends, every effort is made to 
consider all factors arising in any 
practical adjustment of the equip- 
ment. 

Antenna Driving Point 
Impedances 

A familiarity with the relative 
values of the antenna driving point 
impedances is a pre -requisite to the 
adjustment of any antenna system. 
For this reason, a knowledge of the 
factors used in their computation is 
needed by the adjusting engineer. 

The first specification is, then: 

The antenna self base impedances 
and the values of mutual impedances 
used for the computation of the an- 
tenna driving point impedances shall 
be clearly stated. 

Antenna Coupling Networks 
The antenna coupling network 

always has three functions to per- 
form in any phasing system. 

1. Matching the antennas to the 
transmission line. 

2. Provide a portion of the phase 
difference between the currents fed 
to the various towers. 

3. To provide a conjugate react- 
ance to the reactance portion of the 
antenna driving impedance. This 
latter function is in reality a part of 
the first requirement. However, since 
it must be considered separately in 
the design of the coupling units, it 
is included here as a separate func- 
tion. 

Antenna base impedances are al- 
ways complex and effected by their 

surroundings, ground systems, etc. 
Base impedances may differ over 
quite wide limits between identical 
physical structures located in differ- 
ent surroundings. Consequently, a 
very generous allowance is required 
by the coupling networks to assure 
that they will perform their func- 
tions under actual field conditions. 
This allowance must consider the 
resistance and the reactance portion 
of the driving impedance as two in- 
dependent variables. 

The second requirement of an- 
tenna coupling networks, providing 
a portion of the phase difference be- 
tween the currents fed to the various 
towers, is automatically fulfilled 
whenever a network of any kind is 
inserted in the system. However, in 
the case of the antenna coupling net- 
work, it is desired that the phase 
shift be controlled so that the bal- 
ance of the system can be adjusted 
to include this phase shift. The 
phase transfer function of the 
coupling network thereby becomes 
a particular function of the network. 

With the previous considerations 
in mind, the second specification is 
written: 

Antenna coupling networks shall 
provide a specific phase shift and at 
the same time be capable of matching 
the transmission line to antenna base 
resistances at the computed base 
reactance of from 50% to 200% of the 
computed base resistance; and, shall 
also be capable of matching the trans- 
mission line at the computed base re- 
sistance but with a base reactance of 
from 50% to 200% of the computed 
value. The exact computed ranges of 
the networks shall be specified with 
each design. 

Figure 2 illustrates this specifica- 
tion very clearly. 

Phase Shift Network Ranges 
These networks are the controlling 

elements for determining the phase 
relations between currents fed to the 
various towers. 

They are usually considered as 
equal input and output impedance 
networks, their phase transfer func- 
tions being the prime consideration. 
Computation over a range of phase 
shifts is required to assure com- 
ponents of a sufficient range and 
to assure that the components used 
will be capable of handling currents 
and voltages throughout the range 
considered. The voltage and current 
encountered can vary quite rapidly 
as the transfer function of these net- 
works is changed. 

The third specification: 

Figure 2. 

Sample phasing system 
design specifications 

ANTENNA DRIVING POINT 
IMPEDANCE CALCULATIONS: 

ZII =27+120=Z22 
Z 12 = 19.8 to / -29° 

ANTENNA COUPLING UNIT 
RANGES AT INDICATED 

PHASE SHIFTS: 
Tower No. I: 

5.2 to 26 +117.7 
Tower No. 2: 

10.4 to 41.6+141.3 
or 

Tower No. I: 
12.338-130.7 to + 149.8 

Tower No. 2: 
19.523 - j 7.4 to+j73.I 

PHASE SHIFT NETWORK 
RANGES: 

Line I: 
-80° to -110° 

Line 2: 
-15° to +15° 

OVERALL TRANSMISSION 
LINE EFFICIENCY: 

95.1% 

POWER DIVIDER DRIVING 
POINT IMPEDANCE RANGE: 

11.154 to 22.308 ± 122.46 ohms 

MATCHING NETWORK RANGE: 
Matching 52 ohms 

to 11.154-134.38 to + 146.12 
to 22.308-130.01 to + 150.44 

COMPONENT RATINGS 
THROUGHOUT ABOVE RANGES: 

CURRENT: 
Greater than 1.414 X max. RMS 

VOLTAGE: 
Greater than 4.0 X max. RMS 
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Phase shift networks shall be capa- 
ble of phase adjustment of 15° above 
and below the design center phase 
shift required. 

Overall Transmission 
Line Efficiency 

This is not a specification of the 
phasing system since the length or 
type of transmission line used is de- 
termined by considerations other 
than the parameters of the antenna 
system. However, line efficiency is of 
utmost importance to the adjusting 
engineer and to the station opera- 
tor. Power supplied to a directional 
antenna system can only be deter- 
mined, accurately, at the input to 
the system. Power lost in the trans- 
mission lines is, therefore, a measure 
of the possible overall efficiency of 
the system, because it usually ac- 
counts for the greatest loss. 

Overall transmission line efficiency 
can only be computed after the an- 
tenna driving point impedances and 
the power division between towers 
is estimated. The fourth specifica- 
tion is added as a convenience fac- 
tor, easily determined by the phas- 
ing system design engineer as he 
makes his system design. 

The overall transmission line effi- 
ciency shall be computed and supplied 
with the phasing system design. 

Power Divider Driving Point 
Impedance Range 

The design of power dividing cir- 
cuits is of the utmost importance in 
the design of any phasing system, 
for in general, larger and more ex- 
pensive components are required 
than are needed for any other por- 
tion of the system. 

Power divider design, unfortun- 
ately, has not received much atten- 
tion in literature. Many methods of 
design and adjustment are in cur- 
rent use, some of which are good 
and others which are inefficient, ex- 
pensive, and difficult to adjust prop- 
erly. 

Regardless of how the design is 
made or the actual circuit configura- 
tion used, the desired end result is 
the same - the input or driving 
point impedance. 

By replacing the power divider 
circuit with a Thevenin equivalent 
circuit, it can be shown that the 
real or resistance part of the power 
divider driving point impedance 
uniquely determines all current and 
voltage requirements of the net- 
work components comprising the 
power divider. This is true since this 

resistance portion of the impedance 
represents the real load to the trans- 
mitter at this point in the system. 
Because of this, the real part, there- 
fore, determines the efficiency of this 
circuit, its cost, the band -width of 
the system, and the requirements of 
the required matching network be- 
tween this point and the transmitter. 

The determination of the driving 
point impedance is made by consid- 
eration of the following factors: 

1. The power division required be- 
tween the several transmission 
lines. 

2. The input impedance to each 
transmission line. 

3. The method to be used to di- 
vide the power. 

4. An assumed practical adjust- 
ment of the power divider. 

The first of these is, of course, 
fixed by the antenna system. The 
second has, for the most part, been 
assumed equal to the characteristic 
impedance of the transmission lines 
used. This assumption, however, is 
seldom if ever valid, for in the 
process of adjusting the antenna 
system full attention must be paid 
to securing the desired results at 

Photo A. Rear inside view of typ'cal 
phasor. Note the ample space layout 
of components. 

the towers themselves, and because 
of this, transmission lines within a 
phasing system are almost always 
mismatched to a greater or less de- 
gree. Good design of the power di- 
vider, therefore, dictates the neces- 
sity of considering the input im- 
pedance of the transmission lines 
over a range of possible values. A 
VSWR of 2 to 1 restricts the range 
to a practical limit and is suggested 
in connection with the specification 
for the power divider circuit. 

The method selected for dividing 
the power should be determined 
from a consideration of the number 
of towers, the total power, its divi- 
sion, and the type of adjustment de- 
sired. It should be kept in mind, 
however, since the efficiency of the 
circuit is directly proportional to the 
real part of the driving point im- 
pedance, that a method should be 
chosen that will result in a real part 
that is as high as possible. 

A practical power divider adjust- 
ment selection, for the purpose of 
design, is one requiring experience in 
power divider design, preferably a 

(Continued on page 34) 

Photo B. Front view of phasing control 
cubical designed for station WJBO, 
Baton Rouge, La. 
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Frequency Response: 35 to 20,000 cycles 
Output Impedance: 30/50, 150/250 and 

20,000 ohms (selection by connections 
in microphone cable plug) 

Output Level: -55 dbm/10 dynes/cm: 
Hum: -120 db (Ref.: 10-' Gauss) 
Dimensions: PA" diameter at top (13 

largest diameter) 71/2" long not in- 
cluding plug 

Weight: 8 oz. (not Including cable & plug) 
Finish: Two-tone baked enamel, black and 

dark green 
Mounting: Separate "Slip -On" adapter No. 

13338 furnished. Adapter has stand- 
ard 5/8" -27 thread. 
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Concrete visual proof of performance is now supplied by 
ALTEC with each 684A Omnidirectional Dynamic Studio 
Microphone. This proof-a soundly scientific and coldly un- 
emotional statement of exact performance capabilities-is 
an individual certified calibration curve that you receive free 
with each 684A Omnidirectional Dynamic Microphone. 

The calibration curve is so precise that the ALTEC 
684A is a completely reliable secondary standard for 
comparison measurement of other microphones. Can you, 
if you are a professional multi -microphone user, safely 
operate without such a control standard in your studio? 

e,et 
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The ALTEC 684A Professional Microphone shown is 
a production model chosen at random. Its calibration 
curve is actual and unretouched. It offers dramatic proof 
that the exclusive new ALTEC design, incorporating the 
highly sensitive ALTEC "Golden Diaphragm" of Mylar®, 
results in an omnidirectional dynamic microphone of 
remarkable superiority. This superiority will be main- 
tained, year after year, by the exclusive ALTEC sintered 
bronze filter that positively bars the entry of iron dust 
and foreign matter. And, as proof of superior value, con- 
sider the price: the ALTEC 684A costs only $81.00 net! 

SUPERIOR PERFORMANCE, SUPERIOR VALUE - THE ALTEC DYNAMIC MICROPHONE LINE: 

ALTEC 681A-$36.00 net-Inexpensive general pur- 
pose omnidirectional microphone with smooth, 
uniform frequency response from 50 to 18,000 
cycles. Includes the new ALTEC "Golden Dia- 
phragm" of indestructible Mylar®. Available with 
150/250 or 20,000 ohms output impedance. 

ALTEC 682A-$49.50 net-Featuring uniform fre- 
quency response from 45 to 20,000 cycles, the 
682A Omnidirectional Microphone incorporates the 
new ALTEC "Golden Diaphragm" and exclusive 
sintered bronze filter. Output impedances of 30/50, 
150/250, and 20,000 ohms easily selected in 
microphone plug. 

683A DYNAMIC CARDIOID-$66.00 net-Uniform re- 
sponse from 45 to 15,000 cycles with average 
front -to -back discrimination of 20 db. Design in- 
corporates the new ALTEC "Golden Diaphragm" 
and exclusive sintered bronze filter. Output im- 
pedance of 30/50, 150/250, and 20,000 ohms 
selectable at cable plug. 

ALTEC 685A STUDIO CARDIOID-$96.00 net-This 
dynamic microphone offers flat frontal response 
from 40 to 16,000 cycles with average front -to - 
back discrimination of 20 db. Design incorporates 
the new ALTEC "Golden Diaphragm" and exclusive 
sintered bronze filter. Output impedances of 30/50, 
150/250, and 20,000 ohms selectable at cable 
plug. Individual certified calibration curve is sup- 
plied with this model. 

ALTEC 686A LAVALIER - $54.00 net - Unobtrusive 
3 -ounce Omnidirectional Lovelier Microphone. In- 
corporates the new ALTEC "Golden Diaphragm" 
and exclusive sintered bronze filter for an ex- 
ceptionally smooth frequency response from 70 
to 20,000 cycles, equalized for chest position. 
Selectable 30/50 and 150/250 ohm impedances. 

For specific engineering details, call your nearest AITEC 

Distributor (listed in your Yellow Pages) or write Dept. C-6 

ALTEC LANSING 
CORPORATION 

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

NEW YORK 
LOS ANGELES ALTEC 

0015,1. [ORPORAPON 

© 1961 Altec Lansing Corporation 

Complete line of accessories includes: desk and floor stands, switches, wall mounts, boom and shock mounts. 

June, 1961 29 

www.americanradiohistory.com



Cute fl Kink.e 

A 600 -Ohm Impedance Matching Unit 

600/1 
INPUT 

60011 

By DONALD E. LEFEBVRE 

Chief Engineer, WTSL, 

Hanover, N. H. 
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The purpose of this unit is to en- 
able the engineer to produce his re- 
mote broadcasts with a maximum of 
audio quality and a minimum of dis- 
tortion when using two or three re- 
mote amplifiers. 

It is the problem of many of the 
smaller broadcast stations with a 
limited budget to need more micro- 
phones on a remote broadcast than 
their remote amplifier will allow. 
Paralleling two such amplifiers with 
the same output impedance usually 
results in low volume output, and 
in many cases, a high degree of hum. 
Three amplifiers in parallel greatly 
increase the distortion and hum. 

This unit will allow up to three 
600 -ohm remote amplifiers to be 
connected to it with a resulting out- 
put impedance of 604 ohms, there- 
fore maintaining good output vol- 
ume with a minimum of distortion 
and hum. 

Schematic diagram number one is 

the basic diagram using the mini- 
mum amount of parts and labor. 
Schematic diagram number two is 

the one the author used in con- 
structing his unit because of its ver- 
satility and also because more of the 
component parts were locally avail- 
able. However, both diagrams are 
basically the same with the excep- 
tion that diagram number two has 
a 600 -ohm "dummy load" across in- 
puts two and three. This enables 
the unit to be used as an isolation 
unit by using only input number one 
and placing the "dummy loads" 

Schematic Diagram Number 
One: Original diagram de- 
vised by the author. 

Schematic Diagram Number 
Two: This is the modified dia- 
gram using locally available 
parts. This is the diagram the 
author used in constructing 
his unit. 

Parts List (Schematic Diagram Number 2) 

I-Aluminum chassis 4x4x1 
2-SPST toggle switches 
6-Standard phone jacks 
4-Standard phone plugs 
8-560 ohm I watt resistors 
3-2200 ohm I watt resistors 
8-4700 ohm I watt resistors 
4-47 ohm I watt resistors 
4-Three point tie points, center 

one grounded 
4-34 inch metal screws 
4-Vs inch nuts 
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across inputs two and three. If the 
engineer wishes to use the unit with 
only two remote amplifiers, the 
proper switch should be thrown put- 
ting a "dummy load" across input 
number three. If three remote am- 
plifiers are to be used, all switches 
should be in the off position. The 
"dummy loads" are put into the cir- 
cuit by throwing their respective 
switches, which are located on the 
top of the unit. Two standard phone 
jacks were paralled across the out- 
put in order for the engineer to mon- 
itor all of the amplifiers at once 
with a high impedance head set. 

The unit was constructed in an 
aluminum chassis and took approx- 
imately two hours to build. It has 
been in operation for over three 
months and has proved to be very 
satisfactory. It can be easily modi- 
fied to handle as many amplifiers 
as the broadcast engineer may de- 
sire. 

Picture number one is the outside of 
the unit showing the three input jacks 
which are located on one end, the out- 
put jack on the other end, and on the 
top the two monitoring jacks and the 
two "dummy load" switches. 

Picture number two shows the wiring 
on the inside of the unit. 

NEMS-CLARKS 
AUDIO, VIDEO 

and 
RF JACK PANELS 
FOR 70 OHM AND 50 OHM LINES 

la,_ ;66 ` \immu=flb,;`\ 
`%4%4\`* 

Type 948 
Video and RF Panel 

~~`... 
® Ile *N \` e 

Designed for minimum rack space and made of high quality 
materials, Type 948 Nems-Clarke Jack Panels are compatible 
with RCA and Western Electric equipment. 

In video and RF Jack Panels provision can be made on the sub - 
chassis for 12, 18, or 24 Amphenol connectors and plugs - to 
permit disconnection of long lines when necessary. Heat -treated 
beryllium copper spring contacts assure long, maintenance -free 
service. Silver and gold flash types are available. 

FIELD INTENSITY METER The Nems-Clarke 125 Field Intensity 
Meter is a lightweight, portable instrument for measurement of 
a wide range of radio signal intensities in the band from 1.5 to 
5 MC. A primary application is to measure transmitter harmonic 
radiation to satisfy the annual and pre -license requirement of 
Rule 3.47(A)(5), as described in the NAB Engineering Handbook. 

SELF-NORMALLING JACK [A Significant Step Forward] The 
Nems-Clarke 999 S=_If-Normalling Jack provides coaxial patch- 
ing facilities where 70 and 50 OHM lines are used-with fairly 
stable patching layouts, where a number of "normal through" 
conditions exist. 

Looping plugs can be deleted, since looping is constant and can 

be interrupted only by the insertion of a plug from front of jack 
panel. Removal of plug instantly restores "normal through" con- 
dition. The Self -Nor -walling Jack has VSWR of less than 1.15:1 in 

frequencies up to 260 MC. a E 
Mí.7 

CTROAWr A DIVISION OF VITRO CORPORATION OF AMERICA 

I+.I PRODUCERS OP >T -CLARKS EQUIPMENT 

919 JESUP-BLAIR DRIVE, SILVER SPRING, MARYLAND / 2901 PONTIUS AVENUE, LOS ANGELES S4, CALIFORNIA 
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STEREO ... 
New Era for FM 

Dimensional programming is legal 

but problems still exist. 

IT will be remembered in the his- 
tory of broadcasting-June 1, 1961, 
the beginning of a new era-stereo- 
casting-for Frequency -Modulation. 

But all is not well in the camp of 
the FM broadcaster. There are many 
questions yet unanswered. How long 
will it be until adequate transmitting 
equipment is available to the broad- 
caster at reasonable prices? How 
soon will the general public have 
sufficient quantity of multiplex re- 
ceivers or adapters? How many FM 
stations will expand fully into this 
new service? What about SCA multi- 
plex; is it as simple as the headlines 
in the business magazines proclaim? 
These questions were asked during 
the recent FM Day of the NAB 
Annual Convention in Washington, 
D. C. These are the same questions 
that still go unanswered today. 

Harold L. Kassens, chief of the 
aural exisiting facilities branch of 
the FCC, told the broadcasters that 
the multiplex system which has 
been authorized by the FCC as 
the standard for all such multiple 
usage was selected only after a 
long process of comparative testing 

FCC's H. L. Kassens informing the FM 
broadcasters about new stereo stand- 
ards at NAB Convention. 

against other systems. He told the 
delegates at the FM -NAB meeting 
that various problems will arise 
with FM stereocasting. He said the 
newly approved multiplex system 
meets a most important requirement 
-that it function without signifi- 
cant impairment of present FM 
broadcasting standards. 

"Main channel listeners must not 
suffer a loss of reception quality be- 
cause of the addition of other pro- 
grams on the FM frequency," he 
said. "In the case of multiplex 
stereo, there may be some slight 
loss, but it would be so slight that 
most listeners could not detect it." 

Kassens warned broadcasters to 
guard against poor stereophonic pro- 
grams. He stated the public will 
demand top quality sound from 
stereo -broadcasters, and will com- 
pare the stereocast against present 
stereo LP recordings. Another point 
made was the possible need of out- 
door FM receiving antennas for 
fringe or semi -fringe areas for best 
reception from stereo FM broad- 
cast stations. 

"Also expect receiving problems 
under co -channel or adjacent chan- 
nel interference coverage areas," 
stated Kassens. (The original Union- 
town, Pa., measurements were made 
under ideal conditions with the ser- 
vice area not subject to this type 
of interference.) 

It is understood the FCC is 
working on new standards and speci- 
fications for an FM frequency and 
modulation monitor. Accurate meas- 
urement of main channel, stereo- 
phonic channel, and the SCA 
multiplex perimeter is necessary to 
maintain the new requirements. The 
monitoring specifications may be re- 
leased in the "near future," meaning 
this fall or the end of the year. 

Kassens said, "In fact, the FCC 

will give birth to a complete new 
set of rules and regulations pertain- 
ing to FM broadcasting in the 
coming future. This, however, will 
take time to develop." 

In order to broadcast stereo, the 
Commission requires a simple writ- 
ten application from the proposed 
FM station, giving the following in- 
formation: 

1. Notification of type approved 
stereo exciter transmitting equip- 
ment. 

2. Notification of the hours of 
proposed stereophonic broadcast 
programming. 

Any additional changes in hours 
of stereocasting should be reported 
to the FCC. This data should be 
filed with the District FCC Engi- 
neer and/or the FCC in Washing- 
ton, D. C. 

Harold Kassens warned future 
FM stereo broadcasters of the close 
specifications issued recently by the 
Commission. (See page 39, May is- 
sue of BROADCAST ENGINEERING.) A 
proof of performance will be required 
on the stereo channel as well as 
crosstalk and distortion measure- 
ments between channels. This again 
discloses the need for reliable test 
and monitoring equipment at the 
station. 

The FCC spokesman pointed out 
to the SCA operator the new re- 
quirement of the reduction of the 
SCA injection on the main carrier 
to ten per cent while broadcasting 
stereophonic programs. Some multi- 
plex receivers in the field may re- 
quire at least one additional filter 

Zenith Radio Corp. and General Elec- 
tric Co. demonstrated closed circuit 
stereo multiplex programs to FM dele- 
gates in Washington. Picture shows the 
Zenith equipment used in the show. 

32 BROADCAST ENGINEERING 

www.americanradiohistory.com



trap to reduce stereo crosstalk leak- 
ing into the SCA subchannel. There 
are no specifications or standards, to 
date, in the rules of the FCC per- 
taining to the degree of crosstalk of 
the stereo channel into the SCA 
channel! 

Three FM broadcast stations 
across the nation raced to be the 
first to stereocast at the stroke of 
midnight, June 1st. Questions un- 
answered today will soon have an- 
swers tomorrow. 

Program 
equipment: 

Ampex 
Stereo 
Tape 
Recorder 

SPECTRUM OF SIGNALS APPEARING FROM AN FM STATION 
BROADCASTING STEREO AND SCA SERVICE 
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STEREO TRANSMITTING EQUIPMENT 
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A block diagram of the stereo exciter and SCA equipment used in the Zenith Radio demonstration. 

G -E RECEIVER BLOCK DIAGRAM 
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Breakdown block diagram of the proposed General Electric form of FM stereo recovery. 
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"Remember Maggie' 

WORLD'S MOST 
WIDELY USED 
PROFESSIONAL 
TAPE RECORDER 

More Maggies in professional use 
than all other makes combined. 

THE S 36 
The broadcast- 
er's favorite for 
compactness, con- 
venience, and pro- 
fessional audio 
quality. 

THE PT 6 

The rugged, reli- 
able "Workhorse" 
of the broadcast 
industry. 

THE P 75 

"The Editor" . 

includes all of 
the capabilities 
of the PT 6 plus 
extended perfor- 
mance and utility. 

THE M 90 
"Mighty" in all 
performance char- 
acteristics. Mag- 
necord's prestige 
tape instrument. 

FOR A COMPLETE LINE OF RECORDERS 
WITH PROFESSIONAL QUALITY AND 
DEPENDABILITY - "Remember Maggie.' 

SOLD ONLY THROUGH FRANCHISED 
MAGNECORD DEALERS 

For the dealer nearest you . . write t argnecord 
SALES DEPARTMENT 

MIDWESTERN INSTRUMENTS, INC. 
manufacturers of electronic data 

acquisition instruments 

fill out coupon and mail today! 
MAGNECORD SALES DEPT. 
MIDWESTERN INSTRUMENTS 
P. O. BOX 7509 
TULSA 18, OKLAHOMA 

PLEASE SEND ME COMPLETE INFORMA- 

TION ON 

NAME 

COMPANY 

ADDRESS 

CITY STATE 

Quantitative Phasing 
(Continued from page 28) 

knowledge of the adjusting engi- 
neer's techniques, and a knowledge 
of practical components available. 
Whatever the choice, no design can 
be considered complete unless all of 
the above discussed factors are care- 
fully weighed and included within 
the actual computations. This re- 
sults in a range of impedance values 
that should be clearly stated as a 
part of the phasing system specifi- 
cations and completely defines the 
requirements of the subsequent 
matching network. 

The fifth specification follows: 
The power divider driving point 

impedance shall be computed over a 
range that will include a possible 
standing wave ratio at the input to 
each transmission line of 2 to 1. In no 
event shall the real part of this im- 
pedance be considered over a range 
less than maximum to 1,4 maximum. 
The actual range of this impedance 
shall be clearly stated with every sys- 
tem design. 
Matching Network Range 

The driving point impedance of 
any power dividing network is the 
impedance that appears at that 
point in the circuit where the full 
power of the transmitter is immedi- 
tely distributed between the vari- 

ous lines feeding the antennas. All 
circuits preceding this point, or be- 
tween this point and the transmitter 
output, serve only one purpose, to 
snatch the transmitter to the power 
divider. 

This singularity of purpose for this 
network suggests, at once, that it be 
as simple as possible. The more 
components used to accomplish this 
purpose, the greater the expense, and 
each additional component added, 
in turn, adds to the system losses. 

The matching network range, of 
course, must equal or exceed the 
power divider driving range. How- 
ever, knowledge of the full range of 
the matching network is of interest 
to the adjusting engineer in order 
that he know the actual maximum 
limits he can tolerate in the adjust- 
ment of the power divider. 

The sixth specification: 
The matching network preceding 

the power divider shall be designed 
to match the input resistance of the 
system to greater than the stipulated 
range of resistance and reactance of 
the power divider driving point im- 
pedance. The computed range of this 
network shall be included with the 
design. 

Component Ratings and 
Selection 

In any circuit handling large 
amounts of radio frequency power, 
the ultimate design limits are the 
practical current and voltage rat- 
ings of available components. Con- 
sequently, if the foregoing specifica- 
tions hold, every component se- 
lected must be capable of withstand- 
ing the maximum current or voltage 
it will encounter throughout the 
complete range it is expected to op- 
erate. 

It goes without saying that a 
safety factor must be applied as a 
matter of good engineering practice. 
A factor of 1.414 is chosen as an 
economical value, since, to overcome 
this factor, the power would have 
to double or the impedance of the 
circuit would go to 1/2 its estimated 
value. 

A voltage factor of 2 X 1.414 X 
1.414 = 4 is used to convert RMS 
voltages to peak voltages. 

So with these factors the seventh 
and last specification is written: 

All components shall be selected 
such that their current ratings shall 
be greater than 1.414 times the maxi- 
mum RMS current occurring in the 
circuit at any point within the above 
specified range. 

All components shall also have a 
voltage rating at least 4.0 times the 
maximum RMS voltage occurring 
across the component throughout the 
above range. 

Conclusion 
A complete set of quantitative 

specifications for all directional an- 
tenna phasing systems has long been 
needed to provide a clear cut guide 
for design and consideration. An- 
tenna systems are becoming increas- 
ingly complicated and exacting in 
their requirements. 

Smaller stations are required to 
install more elaborate and more 
costly antennas as the frequency 
spectrum becomes more crowded. 
Phasing systems must, therefore, be 
better designed, easier to adjust, 
more stable and reliable, and as 
economical as possible. 

The phasing specifications as out- 
lined here and as exemplified in Fig- 
ure f2 are believed to assure this type 
of system. Certainly, they provide 
a very effective means of evaluating 
any system design and should, at 
least materially, assist in providing 
the best possible directional antenna 
phasing system at the lowest pos- 
sible cost. 
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ELECTRONICS 

"Thanks, Al Powley" 
Your telegram tells more effec- 
tively than any advertisement, 
the performance you can expect - and get - from the GL -7629 
General Electric image orthicon. 
The results are all the more 
gratifying because this was the 
first time the President's press 
conference was taped for re- 
lease through the three major 
networks (by WMAL-TV, 
ABC, Washington, D. C.). 
Meeting the quality require- 
ments of critical video tape 
recording under these condi- 
tions was a real challenge to 
your staff and your equipment. 

Photo courtesy American Broadcasting Co. 

The GL -7629 is especially designed for both black - 
and -white and color telecasting where normal light- 
ing is either unavailable or undesirable. It requires 
less than one -tenth the light of standard camera 
tubes. A thin-film magnesium oxide target improves 
depth of focus, eliminates "stickiness" and burn -in. 
Use the GL -7629 to broaden the scope of your color 
and monochrome camera work - in the studio and 
for remotes. General Electric Company, Distributor 
Sales, Owensboro, Kentucky. 
INDUSTRIAL TUBES SEMICONDUCTORS PANEL METERS RESISTORS 

Progress /s Our Most important Product 

GENERAL ELECTRIC 
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Videotape Standards 
(Continued from page 18) 

lines. They have only two problems 
at the present time which are not 
yet solved. The first is a poor grey 
scale and the second is the lag be- 
tween record and erase time. They 
appear to show much promise in 
that they will be simpler and cheap- 
er than electrical -optical -electrical 
systems. Both of these types are 
double ended tubes. Other types 
which also show some promise are 
the GEC 1300.32 and the RCA 
7539. Typical of some interesting 
possible tubes are the single ended 
gun types. Double guns with single 
ended targets have been developed 
by NHK (Japanese) and the RCA 
type 7448. 

Other storage devices possible are 
by video delay lines or magnetic 
drums or discs. A magnetic disc 
storage unit has been developed by 
Philips. Its present application is 
for storing X -Ray pictures taken 
with a vidicon television camera. 
The problem of standards conversion 

for color is even more difficult than 
that for monochrome. However, a 
very interesting development, using 
the Henri deFrance system (de 
Francaise de Television) , of compat- 
ible sequential color TV has been 
applied by NHK Development Lab- 
oratory to rigid requirements of 
phase and time stability of a color 
VTR. The Henri de France system 
is characterized by line sequential 
transmission of chrominance infor- 
mation and simultaneously trans- 
mitting only two pieces of informa- 
tion instead of NTSC's three. There 
is only one modulation of the color 
subcarrier. It is necessary to store 
the chrominance information line by 
line. 

By converting the NTSC color 
system to the deFrance system, it 
becomes much easier to record the 
color on VTR and much easier to 
change the information from one 
system to another. 

Several new devices using mercury 
storage delay lines and quartz lines 
running at radio frequencies also 
show promise in aiding scan conver- 
sion for VTR's. 

Television System Maintenance .. . Continued from 

would require a reduction to 25% 
of normal on the voltage scale. 

Checking Regulated 
Power Supplies 

The maintenance of regulated 
power supplies is extremely impor- 
tant to overall video level stability. 
The following four tests enable the 
maintenance engineer to keep a 
running check on the condition of 
his regulated supplies. 

Test 1. Voltage output range at 
fixed load. Use a fixed load that 
will draw at least two-thirds of the 
maximum rated load current. Ro- 
tate Voltage Adjust control to ex- 
tremes of adjustment and record 
the minimum and maximum volt- 
ages. For example, the normal avail- 
able range of a 280 -volt regulated 
supply might be from 270 to 300 
volts, at a given load current. Fail- 
ure to reach the 'normal" maximum 
voltage is usually the result of a 
weak dc amplifier tube or voltage 
adjust tube. 

Test 2. Check of series regulator 
tube currents for balance. Most 
regulated supplies incorporate a 
meter selector switch on the panel 

page 24 

for measuring individual regulator 
tube currents. Fig. 5 shows the ap- 
plication of such readings. Note 
that the total load in this example 
is 1014 milliamperes, therefore the 
ideal average for each of the six 
tube sections is 1014/6 = 169 ma. 
Since maximum tube life and sta- 
bility can be expected when these 
currents are balanced within 10% 
plus or minus (20% total variation) , 

a record is kept of individual cur- 
rents as shown and compared to the 
minimum and maximum values 
which should occur for the given 
load. This will indicate the need for 
a tube change before trouble occurs, 
barring any sudden failure. 

Test 3. Input voltage regulation 
(voltage output with fixed load and 
varying input ac line voltage) . The 
setup for this and the following test 
is shown by Fig. 6. Adjust the power 
supply to be tested to 0.5 volt above 
the reference supply, and connect a 
voltmeter between the two outputs 
to measure this voltage difference. 
By means of the variac, take meas- 
urements at the reference line volt- 
age (usually 117 volts) , then record 

the measurements over a specified 
range such as 100 to 130 volts ac 
input. Fig. 7 is the data recorded 
at WTAE for an RCA WP -15B 
supply, showing the excellent input 
voltage regulation of this supply 
with a fixed load. 

Test 4. Output voltage regulation 
under variable loads (fixed ac line 
voltage with varying load current) . 

In this test the variac is fixed for 
an ac input of 117 volts, and the 
electronic load on the supply under 
test is varied over a specified range. 
Fig. 8 is the corresponding data for 
the WP -15B, again indicating ex- 
tremely good regulation under vary- 
ing loads, and very low internal 
power supply resistance. 

The condition of power supply 
filters should be checked at least 
several times yearly by observing 
the ripple content of the output 
voltage on an oscilloscope. An in- 
crease in ripple content will indicate 
the need for filter replacement be- 
fore reaching troublesome ampli- 
tudes. 

Glossary of Terms Concerning 
TV Waveform Levels 

The following terms are currently 
used in operation and maintenance, 
and are approved by the Long 
Lines Division of the American 
Telephone & Telegraph Co. for use 
in television customer relations. 
Only those terms concerned with 
normal or abnormal levels are de- 
fined herewith. Terminology of spe- 
cific types of troubles in waveforms 
will be covered where applicable in 
future articles of this series. 

Black Peak: The point of maxi- 
mum excursion of the picture signal 
in the black direction at the time 
of observation. 

Blacker -Than -Black: The ampli- 
tude region of the composite video 
signal below reference black level in 
the direction of the synchronizing 
pulses. 

Blanking Level: The level of the 
front and back porches of the com- 
posite video signal. (See Fig. 3a.) 

Bounce: Sudden variation of level 
(hence brightness) of the picture 
signal. 

Breathing: Amplitude variations 
similar to bounce but at a slow reg- 
ular rate. 

Clipping: Sharp cutoff of the 
video signal peaks. May affect 
either the white (positive) peaks 
or the black (negative) peaks. The 
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sync amplitude may be affected on 
a composite signal. 

Compression: An undesired de- 
crease in amplitude of a portion of 
the composite signal relative to that 
of another portion. This term de- 
fines a less than proportional change 
in output of a circuit for a change 
in input level. For example, sync 
pulse compression means a decrease 
in the percentage of sync relative to 
that at the sending end. 

Displacement of Porches: Any 
difference between the Ievel of the 
front porch and the level of the 
back porch. 

Overshoot: Excessive response to 
a unidirectional signal change. 
Sharp overshoots are sometimes re- 
ferred to as "spikes." 

Peak -to -Peak: The amplitude 
(voltage) difference between the 
most positive and the most nega- 
tive peak excursions of the signal. 

Pedestal Level: See "blanking 
level" which is now the preferred 
term. 

Polarity of Picture Signal: Does 
not refer to the picture as it appears 
on the monitor in terms of a "posi- 
tive" or "negative" image. This 
term refers only to the polarity of 
the BLACK portion of the wave- 
form as it appears on the CRO with 
respect to the white portion of the 
signal. It is standard that outputs 
of camera chains, distribution am- 
plifiers and terminal equipment be 
black negative, which is the stand- 
ard polarity for the transmitter in- 
put to produce a positive image to 
the viewer. 

Reference Black Level: The level 
corresponding to the specified maxi- 
mum excursion of the signal in the 
black direction. 

Reference White Level: The level 
corresponding to the maximum ex- 
cursion of the luminance signal in 
the white direction. 

Setup: The separation in level 
between blanking and reference 
black levels. 

Sync Level: The level of the tips 
of the sync pulses. 

Video -in -Black: Condition where 
the black peaks extend through ref- 
erence black level as observed on 
the CRO. More often termed "loss 
of setup." 

White Peak: The maximum ex- 
cursion of the picture signal in the 
white direction at the time of ob- 
servation. 

General Electronic Laboratories 
Announces the Acquisition of 

Rust Remote Control Systems 

Series C -108-0C 

Rust Remote Control Equipment 

Series C -108-1C 

GEL 15KW FM Broadcast Transmitter 

The Rust line of Remote Control Systems and the field -proven 
GEL Multiplexers and 1KW and 15KW FM Transmitters, 
equipment names that have earned respect for reliability, are 
now available from a single source ... General Electronic 
Laboratories, Inc., of Cambridge, Massachusetts. 

GEL MANUFACTURES: 

15KW FM BROADCAST TRANSMITTERS 
I KW FM BROADCAST TRANSMITTERS 
FM MULTIPLEX SYSTEMS 

RUST REMOTE CONTROL EQUIPMENT 

General Electronic Laboratories' equipment has demon- 
strated trouble -free dependability throughout the country. 

1 

J 

Write to Broadcast Sales, Dept. 2, for GEL FM Tech- 
nical Bulletins and Rust Equipment Information. 

GENERAL ELECTRONIC 

LABORATORIES, /NC. 
18 AMES STREET, CAMBRIDGE 42, MASSACHUSETTS 
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DIRECTIONAL ANTENNA 

PHASING EQUIPMENT 

FRONT CLOSED FRONT OPEN 

Custom designed and manufactured 
to meet customer requirements. 

write for details today! 

MANUFACTURING COMPANY 

4212 South Buckner Blvd. Dallas 27, Texas I SUBSIDIARY OF LINGTEMCO ELECTRONICS, INC. 

PROOF OF SUPERIORITY 
NO OTHER MICROPHONE 
CAN MATCH' 

LEADING NEWSWEEKLY 

MAGAZINES PICTURE E -V 

MORE OFTEN THAN THE NEXT 

FOUR BRANDS COMBINED! 

Write now for catalog of 
microphones preferred by top radio, TV, 

newsreel and sound engineers! y;c. ELECTRO -VOICE, INC. 
Commercial Products 
Div., Dept. 611V 
Buchanan, Michigan 

Induethy Neun 

Robinson Appointed 
Director of Engineering 

Couiinunica- 
t ions Industries 
Corp. of New 
York City has 
nnounced the 

promotion of 
Ralph J. Robin- 
son to a newly 
created post of 
director of engi- 

neering for the chain which in- 
cludes WACE, Springfield -Holyoke, 
Mass.; WEOK, Poughkeepsie, New 
York; WKST, Newcastle, Pa.; and 
WKST-TV, Youngstown, Ohio. 

Robinson has been general man- 
ager of WACE for the past 14 
years, and was vice-president of 
the Regional Broadcasting Co. He 
joined the WACE organization at 
its inception as chief engineer han- 
dling the original installation of both 
AM and mountain -top FM facilities. 

Eimac Elects R. T. Orth 
To Board of Directors 

Eitel -McCul- 
lough, Inc., San 
Carlos, Calif., has 
announced the 
election of R. T. 
Orth as a director 
of the company. 
Orth is vice-presi- 
dent, operations. 
of the firm. 

Gould Hunter, vice-president, ad- 
ministration, was elected secretary, 
replacing E. E. McClaran, former 
vice-president of finance and secre- 
tary, who recently resigned. 

the territory of 
eastern Ohio. 

Tilton was formerly director of 
engineering for the Todd Storz 
stations. 

Gates Names Robert Tilton 
Broadcast Sales Engineer 

Gates Radio 
Co., Quincy, Ill., 
a subsidiary of 
the Harris -Inter - 
type Corp., an- 
nounces the ap- 
pointment of 
Robert Tilton as 
broadcast sales 
engineer covering 
Pennsylvania and 

C)ff-The-Shelf 
Delivery! 

IMAGE-ORTHICON, 

VIDICON 

LENSES 

Rent or Buy 
Image Orthicon Lenses 

Iron Woeid's Greatest Selection ... 
choose frein 26mm focal length to 
60'' ... delivered right " Off-The- 
Shefl" at B & J World's Lens Head- 
gocrters! 
Hem, yowl' find the lens you need 
for p-act-ecally ALL T.V. Cameras, 
R.0 A. (TV. -.41, TK -11); G. E. Black 
anc white or :olor; Du Mont, etc.! 
Reif 7n the Industry's Prime Op- 
ticsSauroe . . . Pioneers in T.V. 
Opti:e Since 1936 and currently 
serviig Ouch stations as WGN, 
VThIQ, Er . 

Our listriment Shops and "Know- 
how' offer you Special Mountings, 
Caliuwtie, aid Custom Fittings! 
(Also Line' & Slide Equipment for 
yore News Dept.!) 

Wrive icr New T.V. Optics Catalog. 

BURKE & JAMES, INC. 
321 E. Watisih, Chicago 4. III. 

For your tower 
ROH N 

requlrernerlts 

SYSTEMS chwi 

A complete tower 
erection service 
that has these 
special advantages: 

DEPENDABILITY 

RELIABILITY 

COMPLETE 

ENGINEERING 

COAST TO COAST 

SERVICE 

Be sure to obtain price quota- 
tions and engineering assist- 
ante for your complete tower 
needs from America's foremost 
tower erection service. 

ROHN SYSTEMS, INC. 
6718 W. Plunk Road Mena, Illinois 
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NEW - 
SOLID S1'ATE- 

VERTICAL INTERVAL SWITCHER 
This is the new Sarkes Tarzian switcher that 
"stole the show" at the recent NAB Convention. 

Here's why: 

MAJOR PERFORMANCE SPECIFICATIONS 

1 SWITCHING TRANSIENT 
-10 db below equalizing pulse amplitude 

2 Phase Delay 
.02 microseconds (i 3.58 (Ref. to 200 kc) 

3 SWITCHING TIME 
Less than .8 microseconds 

4 Differential Gain 
.2% max 

5 DIFFERENTIAL PHASE 
.5° max @ 3.58 me 

6 Isolation (between any 2 channels) 
60 db @ 3.58 

This performance is engineered into a compact package 
less than half as big as other switchers, and it's 
priced lower. 

AVAILABLE NOW-NO WAITING 
Yes, you can get immediate delivery on this equipment- 
NOW. Modular construction permits custom tailoring 
to your specific requirements-at NO premium in cost 
to YOU. And, you can economically expand the system as 
future growth demands. Of course, we furnish full 
technical instruction, schematics and any engineering 
assistance required. 

This outstanding switcher is another in a long line of 
Sarkes Tarzian products to gain immediate acceptance 
in the broadcast and electronics industry. Its HIGH 
QUALITY ... RELIABILITY .... AND FINE PERFORMANCE 

are the same that engineers, broadcasters and technical 
personnel have come to expect from Tarzian. 

Along with the extensive manufacturing facilities 
(semiconductors, variable capacitors, magnetic tape, 
TV tuners, radios and Hi Fi), SARKES TARZIAN, INC. owns 
and operates WTTV (TV) ... WPTA (TV) ... WTTS (AM) 
WFAM (TV) ... WTTV (FM) ... and WPTH (FM). 
All of which gives us a better understanding and 
down-to-earth approach to the Broadcaster's problems. 

We will engineer your switching system requirements 
at no cost or obligation to you. 

.. 
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Solid State 
Vertical Interval 
Switcher 

Typical 
Control 
Panel 

Switching frame showing 
Plug In Video Switch 
Points, Trigger Modules 
and Output Distribution 
Amplifier 

Trigger Module 

81 
Diode Matrix 
Video Switch 
Module 

Solid State 
Video Distribution Amplifier 

SARKES TARZIAN INC 
Broadcast Equipment Division 
Bloomington, Indiana 

June, 1961 
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F.C.C. Regulations 
CONELRAD and Emergency Broadcast 

System 

The Conunission having under con- 

sideration the desirability of making 

THE FINEST OF ITS KIND 

SINGLE FREQUENCY AND BROAD- 

BAND FM RECEIVING ANTENNAE 

HIGH GAIN YAGI, CUT TO YOUR FRE- 

QUENCY FOR LONG DISTANCE PICKUP. 

HEAVY DUTY DESIGN FEATURING ALL 

STAINLESS STEEL HARDWARE. 

Literature on request. 
Send 30¢ for booklet 
on FM Antennae and 

FM Reception. 

APPARATUS DEVELOPMENT CO. 
WETHERSFIELD 9, CONN 

certain editorial changes in Part 3 of 
its rules and regulations; and 

It appearing that the amendments 
adopted herein are editorial in nature. 
and, therefore, prior publication of 
notice of proposed rule making under 
the provisons of section 4 of the Ad- 
ministrative Procedure Act is unneces- 
sary. 

It further appearing that the amend- 
ments adopted herein are issued pur- 
suant to authority contained in sections 
4 (i) , 5 (d) (1) and 303 (r) of the Com- 
munications Act of 1934, as amended, 
and section 0.341 (a) of the Commission's 
Statement of Organization, Delegations 
of Authority and Other Information: 

It is ordered, This 19th day of May 
1961, that, effective June 5, 1961, Part 3 

Radio Broadcast Services, is amended as 
set forth below. 

(Sec. 4, 48 Stat. 1066, as amended; 47 
U. S. C. 154. Interprets or applies sec. 303, 
48 Stat. 1082, as amended; 47 U. S. C. 303). 

Released: May 22, 1961. 
FEDERAL COMMUNICATIONS 

COMMISSION 
[SEAL] BEN F. WAPLE, 

Acting Secretary. 
1. Section 3.902 is amended to read as 

follows: 

MC - 

FOR MULTIPLEXING! 
If you are looking for the multiplex receiver that provides 
the greatest sensitivity ... is the most dependable ... look 

to McMartin,the standard of the industry. 

Continental's advanced engineering ... rigid quality 
control ... special manufacturing techniques assure re- 

ceiving equipment that will deliver the finest in sound 
over the greatest distances. What's more, McMartin 
guarantees your satisfaction. Send back any unit that 
does not function properly (at McMartin's expense) and 
it will be repaired or replaced free of charge. 

Bob Flanders and McMARTIN Receiver 
Says Bob Flanders, Director of Engineering for WFBM, 
Indianapolis, Ind.," We're quite satisfied with our McMartin 
receivers . they have allowed us to expand our 
coverage area." 

CONTINENTAL MANUFACTURING, INC. 
1612 California Street Omaha, Nebr. 

§ 3.902 Object of plan. 
The aim of this plan is to minimize the 

navigational aid that may be obtained 
from the continued operation of broad- 
cast stations and to fulfill other national 
security requirements while at the same 
time providing for transmission of vital 
information to the public. During a 
CONELRAD Radio Alert condition, 
when not broadcasting vital information, 
stations operating in the Emergency 
Broadcast System may, on their own 
responsibility, broadcast such other pro- 
grams as they may desire. 

2. Section 3.913 is amended to read as 
follows: 
§ 3.913 Emergency Broadcast System 

(EBS). 

The Emergency Broadcast System 
consists of broadcast stations and inter- 
connecting facilities which have been 
authorized by the Commission to oper- 
ate in a controlled manner during a war, 
threat of war, state of public peril or 
disaster or other national emergency. 

3. Section 3.930 (f) is amended to read 
as follows: 
§ 3.930 Notification of a CONELRAD 

Radio Alert. 

(f) During the experimental period 
many broadcast stations may be off the 
air. All broadcast stations will be sup- 
plied with a list of 24 -hour broadcast 
stations at least one of which must be 
monitored during any period of opera- 
tion when the regularly used station is 
not on the air. 

4. Section 3.932 (a) is amended to read 
as follows: 
§ 3.932 Operation during a CONELRAD 

Radio Alert. 
(a) Those stations which are au- 

thorized to participate in the Emergency 
Broadcast System will immediately be- 
gin operations on assigned frequencies 
in accordance with the terms of their 
National Defense Emergency Authoriza- 
tions and current operating instruc- 
tions. Except as provided in paragraph 
(b) of this section, all other broadcast 
stations will observe radio silence until 
the CONELRAD Radio All Clear is is- 
sued by appropriate military authority. 

5. Section 3.940 is amended to read as 
follows: 
§ 3.940 Notification of a CONELRAD 

Radio All Clear. 
The CONELRAD Radio All Clear 

notification will be transmitted through 
the same channels as the CONELRAD 
Radio Alert. Stations operating in the 
Emergency Broadcast System will trans- 
mit the CONELRAD Radio All Clear 
Message on an Emergency Broadcast 
System frequency. All standard, com- 
mercial, FM, and TV stations, upon re- 
suming regular authorized operation will 
follow the prescribed procedure and im- 
mediately broadcast the CONELRAD 
Radio All Clear Message. 

(F. R. Doc. 61-4935; Filed, May 25, 1961; 
8:51 a.m.) 
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NEW MAGNECORD 748 SERIES 
TAPE RECORDER/REPRODUCER 

The new Magnecord 748 series tape re- 
corder/reproducer has been announced by 
Midwestern Instruments, Inc., P. O. Box 7186, 
Tulsa, Okla. The unit has 33/4 ips and 71/2 
ips tape speed, and is built to meet profes- 
sional performance standards. 

The 748 is said to be capable of stereo- 
phonic, monophonic and sound -on -sound re- 
cording, accommodates up to 101/2 -inch reels 
and can be ordered with th -track or 1/4 - 

track play heads. It is available for cus- 
tom cabinet or rack mounting, or with a 
portable case for carry -around use. 

A direct -drive hysteresis synchronous mo- 
tor is designed to provide timing accuracy 
of plus or minus three seconds in 30 min- 
utes of playing. At 71/2 ips, frequency re- 

sponse is 40 to 15,000 cps, plus or minus 
2db, and flutter and wow is held to 0.15 
per cent. 

Simplified operation is provided by the 
push button controls, and tapes are han- 
dled gently even at 24 ft. per second re- 
wind or high forward speed, the manufac- 
turer reports. The tape is lifted from the 
heads under these conditions. 

Pre -amp output is 2 volts, and inputs are 
through two high impedance microphones 
and two high impedance bridges. Low im- 
pedance (professional) inputs and outputs 
are optionally available through the use of 
input and output transformers. By using in- 
dividual record and reproduce amplifiers, 
input and output can be monitored orally or 
visually through two illuminated VU meters 
-one for each channel. Speaker/amplifiers 
for the 748 are available as optional equip- 
ment. 

CECO HIGH-SPEED EDITING TABLE 
A new high-speed editing table and 

viewer for rapid film scanning has been in- 
troduced by Camera Equipment Co., Inc., 
315 W. 43rd St., New York 

The new unit is available in both 16mm 
and 35mm models, and is said to be ideal 
for television stations and film libraries 
where rapid inspection of prints, insert spots 
and commercials is required before release. 
The editing table features high-speed, 
scratch -free operation from 0 to 250 ft. per 
minute in both forward and reverse, and 
also has the ability to stop the film action 
on a single frame instantaneously without 
damage to the film, the manufacturer states. 
Built to government specifications, the easy - 
to -thread professional viewer has a large 
4 x 6 -inch brightly illuminated screen, and 
comes equipped with a footage counter and 
optical sound head. 

FLUTTER BOOKLET FOR ENGINEERS 
Amplifier Corp. of America, 396 Broad- 

way, New York 13, N. Y., announces the 
publication of a new technical booklet, 
"Flutter, Its Nature, Cause and Avoidance." 
written by N. M. Haynes. This report gives 
a comprehensive analysis of mechanical 
problems, the effect of flutter, and the prop- 
er means of measurement. 

Any engineer who maintains tape ma- 
chines, sound projectors, or transcription 
units should request this free booklet for 
reference reading. 

CORRECTION 
A typographical error appeared in 

the April issue concerning the ap- 
pointment of Jan Bleeksma to 
Ampex. The corrected title should 
be: "Bleeksma Named Vice -Presi- 
dent at Amperex." 

NEW 
OMNI-DIRECTIONAL TV ANTENNAS 

CHANNELS 2-13 

JAMPRO ANTENNA CO. 
7500 14th Ave. 

Sacramento, California 

Here is .. . 

Spot -O -Matie 
Cartridge Tape 

SE -IO 
(Play and 
record) 
$395.00 

SE -I I 

(Playback 
only) 

$295.00 

Quality - Reliability - Economy 
Write SIERRA ELECTRONIC ENTERPRISES 
6430 Freeport Boulevard Sacramento, California 

June, 1961 

Write for a free copy 
of "Flutter". A study of 
flutter, wow, and drift. 

'7Zeu« ULTRA -SENSITIVE 
FLUTTER METER 

With built-in Three -Range Filter, 3 kc Test Oscillator, High Gain 
Preamplifier and Limiter. Filter Ranges: 0.5 to 6 cps; 0.5 to 250 
cps; 5 to 250 cps. Designed for rapid visual indication of flutter 
and wow. Meets standards set by the Institute of Radio Engineers. 

Flutter and wow readings are separated by built-in high-pass and 
low-pass filters. Three ranges are read on a large, sensitive 7 inch 
meter: 0.3%, 1.0%, and 3.0%. Accuracy within 2% of full 
scale value, independent of wave -form, amplitude variation, hum, 
noise, switching surges and other extraneous transients. 

CONDENSED SPECIFICATIONS 
0.001 to 300 Volts 
0.01 to 3 

20 db. 
Oscillator (Built-in) 3,000 cycles 
Net Price $495.00 

Write for complete specifications to Dept. BE 

AMPLIFIER CORP. of AMERICA 

Input Voltage 
Ranges 
Limiter Range 

An Affiliate of the Keystone Camera Co., Inc. 

398 Broadway, New York 13, N.Y. WO 6-2929 
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UHF TV Antenna to be Built 
Atop Empire State Bldg. 

Melpar, Inc., will develop a spe- 
cial UHF television antenna which 
will transmit from atop New York 
City's Empire State Bldg. as a part 
of a system to assess the merits of 
ultra high frequency in comparison 
with lower frequency transmissions 
in metropolitan areas, it was an- 
nounced by Melpar president, Ed- 
ward M. Bostick. Completion of the 
antenna, to be built and installed 
under a $248,000 contract from the 
Federal Communications Commis- 
sion, is scheduled for early Novem- 
ber. The project is under the direc- 
tion of Dr. Robert Wayne Masters, 
manager of Melpar's antenna labo- 
ratory. 

The antenna will be designed to 
function in Channel 31 (572-578 mc) 
at a nominal wavelength of .523 

AdiPJctie PJie' Index 

Amperex Electronic Corp. 25 
Ampex Video Products Co. 15 
Amplifier Corp. of America 41 
Apparatus Development Co., Inc 40 

Bauer Electronics Corp. 1 

Brennan, Charles E. 42 
Burke & James, Inc. 38 

CBS Electronics 19 
Collins Radio Co. 4-5 
Continental Electronics Mfg. Co. 38 
Continental Mfg., Inc. 40 

Electro -Voice, Inc. 38 

Ford, Paul Dean 42 
Foto -Video Electronics, Inc. IFC 

General Electric Co. 
Receiving Tube Dept. 35 
Technical Products Operation 3 

General Electronic Laboratories, 
Inc. 37 

General Electrodynamics Corp. 13 

Himmelstein and Co., S. 42 

James, Vir N. 42 
Jampro Antenna Co. 41 

Langevin, Inc. Div. of 
Sonotec, Inc. 23 

Magnecord Div. 34 
Peerless Electronical Prod. Div 29 

Radio Corp. of America 
Industrial Electronic Products 9 
Electron Tube Div. IBC 

Rohn Systems, Inc. 38 

Sarkes Tarzian, Inc. 39 
Sierra Electronic Enterprises 41 
Stancil Hoffman Corp. 42 

Telechrome Mfg. Corp. BC 

Visual Electronics Corp. 42 
Vitro Electronics Div. 31 

Weller, Donald A. 42 

f1 

meters. The pattern of the a I I l enna 
will be substantially circular in azi- 
muth, in order to provide equal 
signal in all directions, and specially 

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

EQUIPMENT FOR SALE 

Transmission line, styroflex, heliax, rigid 
with hardware and fittings. New at surplus 
prices. Write for stock list. Sierra Western 
Electric Cable Co., 1401 Middle Harbor 
Road, Oakland 20, California. 6-61 tf 

EQUIPMENT for SALE-Sell for $200 off 
new price-Ampex 601 full track portable 
tape recorder and Ampex 620 Amplifier - 
Speaker, like new. Used less than 15 hours. 
New Price $784. RODDICK, 5105 East Sun- 
set Drive, Yakima, Washington. 6-61 It 

BUY, SELL OR TRADE 

Will buy or trade used tape and disc re- 
cording equipment - Ampex, Concertone, 
Magnecord, Presto. etc. Audio equipment 
for sale. Boynton Studio, 10 BE Pennsyl- 
vania, Tuckahoe, N. Y. 4-61 6t 

INSTRUCTION 

1st Phone Exam prep course. Train now 
in New York City. This is the successful 
course formerly taught for years at other 
leading NYC broadcast schools. Proven 
Methods. Proven Results. Day and evening 
sessions. Announcer Training Studios, 25 
West 43rd St., N.Y.C. Oxford 5-9245. 4-61 3t 

POSITION WANTED 

TELEVISION MAINTENANCE ENGINEER 
years major network. Color, Black and 

White, Ampex, RCA Videotape. 20 years 
theatre sound and projection. Desire closed 
circuit or good foreign contact. Broadcast 
Engineering, Dept. 179, Kansas City 5, Mo. 

6-61 It 

shaped to approximate a cosecant 
function in the vertical plane in 
order to utilize the limited amount 
of radio frequency power most ad- 
vantageously. 

The last session of Congress 
appropriated funds for the govern- 
ment -controlled experimental opera- 
tion. 

VIR N. JAMES 
Specialty 

Directional Antennas 
232 S. JASMINE DExter 3-5562 

DENVER 22, COLORADO 
Member AFCCE 

CHARLES E. BRENNAN 
(Member AFCCE) 

DONALD A. WELLER 
Consulting Radio Engineers 

405 E. Lincoln Ave. Milwaukee 7, Wis. 
Humboldt 3-3370 Humboldt 3-3371 

PAUL DEAN FORD 
Broadcast Engineering Consultant 

4341 South 8th Street Wabash 2643 

TERRE HAUTE, INDIANA 

S. HIMMELSTEIN & COMPANY 
Consulting Engineers 

MAGNETIC RECORDING SYSTEMS 

3300 West Peterson Ave. IRving 8-9850 
CHICAGO 45, ILLINOIS 

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. 
B45 N. Highland, Hollywood 38, Calif. 

Dept. B HO 4-7461 

81 D ND 0 a ": 
In Cartridge Tape Equipment is 

a SEE THE NEW SPOTMASTER 500 
A complete Tape Cartridge Self -cuing, IN 

Record Playback Combo Unit. 
For Details or Demonstration, Write 

VISUAL ELECTRONICS. CORP. 

IZ 
II 

f,.2.,/ " 
356 W. 40th St.. New York 18, N.Y. 
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THE LIGHTS WENT OUT.., 

Thaiks to the super -sensitivity 
of the RCA -440'-V1 Image Orthicon 

One right last season at New York's Ycnkers Raceway, 
halfway through a race, an entire tank of lights went 
out near the finish line. Yet with cnly a quick camera 
adjustment, TV pick-up of the rest of the race came in 
sharp and clew -with the RCA -440l -V1 image orthicon. 

So sensitive is the 4401-V1 tha: it oroduces an ex- 
cellent picture of a difficult low key subject (hcrses 
against a dark track) with an incident light level of no 
more than 20 footcandles on the track itself. And it 
could easily operate at half that amount of light! 

BUT NOT THE PICTURE 
The 4401-VI-expressly designed for remote E&W pickup at 
very bw light levels-is but one of the °road RCA family of 
specializei image orthicons. Others include: 
RC -440_: For low -light level colorcastir_g-s.udio or outdoor. 
Available in matched sets of three for raaxirrum performance 
in oalor cameras. 
RCA -7513: Featuring special precision const-tction and new 
RCA field -mesh design for high quality solo- B&W TV. 
RCA -7293-A: A field mesh image orthicon hat.ng an image sec- 
tioi designed to prevent highlight ghosts Fiei rresh design to 
improve corner focus and prevent porthole rcts. For B&W 
studic and outdoor pickup. 
RCA -7295-A: A 41/2 inch diameter field -mesh i_ -nage orthicon 
with high resolution and very high signal-to-noise taio, designed 
for haze and B&W studio broadcast use. 
RCA -7389-A: A superior -quality field-n-esh design 41/2 inch 
image orthicon, with extremely high signal-to-ioise ratio, for 
tape and exceptionally high -quality B&W stucio pickup. 
RCA -9820-A: For studio and outdoor pickup in B&W. The 
"stancard" of broadcasting. 
Whatever your station's requirements or special pocblems, there's 
an RCA image orthicon designed to meet them. For informa- 
tion on specific types, see your local RCA Industrial Tube 
Distributor. 

The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 
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...but only the "Twenty/Twenty" cleans up video transmission distortion 

BEFORE AFTER 

Photos, taken a few seconds apart, show how the 
Model 20/20 cleans up smears, overshoots, ringing 
and other waveform defects. 

BEFORE AFTER 

Waveform correction is illustrated by before-and- 
af ter photos of an expanded portion of Sine2-test 
signal. The Model 20/2o can be used with any 
desired test signal for pre -broadcast, or on -the -air 
correction. 

The Model 20/20 Time Domain Equalizer is Telechrome's ingenious appli- 
cation of the proven "paired echo" principle to the problems of video 
transmission and video tape recording. Result : for the first time a practical, 
commercially -priced instrument that eliminates overshoots, ringing, smears 
and other waveform defects from monochrome, color, composite and non - 
composite signals. 

Portable or rack -mounted, the Model 20/20 can be used anywhere in a 
television system. At the terminal end it eliminates difficulties regardless 
of where they originate. It is equally effective for pre -broadcast or on -the - 
air correction. And Telechrome's engineers have made it simple enough 
for easy use by anyone after only a brief demonstration. See for yourself 
how the Model 20/20 dramatically cleans up transmission quality, assures 
continuous broadcast fidelity for maximum viewer and advertiser appeal. 

For a demonstration, contact H. C. Hiker, Vice -President, Marketing. 

TELECHROME 
AT THE FRONTIERS OF ELECTRONICS 

ELECTRONICS O/V/S,OM 

TELECHROME MANUFACTURING CORP., AMIiTYVILLE, L.I., NEW YORK 
Division Offices: Lombard, Illinois Van Nuys, California Dallas, Texas Washington, D.C. 
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