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PRIMARY— To match P, P 85%A, Class B, Mod.
(Pri. P. to P., 8500 ohms,)
SECONDARY— #1 To match into 4750 ohms. ' g
Max. operating level 700 watts.
#2 Tapped for 2, 4 and 8 watt.
To match 3000 ohm.
Freq. Response-~ .5 db, from 40 cycles to 15,000 cycles.
HIELDING.—. None "0
SHIELDING-— ‘ . Gj%
‘ | =
TYPE OF CONNECTIONS— Coil Studs with wing screws. : j§
gk\
HIPOT TEST (ALL VOLTAGES ARE RIMS) ® O
COIL TO COIL— 7500V. R.M.S. S
[N L4
PRIMARY TO CORE 8. éf%;

SECONDARY TO CORE AND CASBm 19’880”' f{.{ .S Emerrnnals 4 ang 5) b=t
Ov. R.M:S. (Terminals nd
TEMPERATURE RISE— s55o ! ©,7,8, and 9)

ADDITIONAL INFORMATION - Open Core Design
Finish with non-nutrient varnish for fungus prevention.

CIRCUIT APPLICATION: Used with 40 Henry choke, 170 ohm Res. @ 600il4,
DC, Max. Current, and 1 mfd., Coupling Condenss:
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HELPFUL GENERAL INFORMATION

This information, of a general nature, will be recognized by many as standard fundamental
electronic information. Frequently, when problems exist, one or more of the well known
fundamentals may have been overlooked., The following information, therefore, is a check
list and /or a suggestion list. You will quickly note it applies to many types of installations,
the fundamentals for which are all basically the same.

. COMPUTING EFFICIENCY. The transmitter efficiency determines its satisfactory operation. If it is
under -efficient, it will consume excess primary power, will work all components harder an.! tube life
will be shorter. If it is over -efficient, it probably indicates either an error in a computation such as
tower resistance measurements or an error in a meter, To measure efficiency in an AM transmitter,
multiply the plate voltage by the plate current of the final radio frequency power amplifier. For example,
if plate voltage was 2500 volts and plate current was 550 MA, we have:

2500
.550

1375.000

The above means that 1375 watts are being placed into the radio frequency power amplifier. If this power
amplifier is producing 1000 watts into the antenna, it would then indicate an efficiency of 739, or

1000

1375

2. TRANSMITTER EFFICIENCIES. There are two types of radio frequency power amplifiers. (1) High level
and (2) linear amplifiers. Normal efficiency of a high level transmitter ranges from 65 to 77% for trans-
mitters of powers up to and including 1000 watts and 72 to 82% for transmitters having powers of 5000
watts to 10,000 watts., —eee= For linear amplifiers with no modulation, the normal efficiency at any power
is approximately 30% . It is important to note that in a linear amplifier the efficiency increases under
modulation, therefore when defining normal efficiency it must be defined without modulation.

NOTE: Variations in efficiency such as a range of 65 to 77% are expressed
for reasons of: (a)transmitter used with directional antenna, which
would reduce efficiency, (b) slight but not out of tolerance meter error,
and (c) possible mismatch to trans mission line having slightly higher
than normal standing wave ratio.

If the efficiencies are within the ranges expressed, however, the installation could be considered satis -
factory and of course the higher the efficiency, the better.

3. COMPUTING POWER OUTPUT. Power output is computed either into the radiating antenna or a known
dummy antenna. In either case, the resistance measurements are known. Your consulting engineer will
measure your antenna tower and give you the resistance measurement, In most Gates built AM trans -
mitters an inbuilt dummy antenna is provided, having a resistance measurement of 50 ohms. The formula
I%R is employed. I = The current reading of your antenna meter at the tower or the meter to the dummy
antenna. R = The resistance measurement of the tower or the dummy antenna. If the resistance measure
ment is 50 ohms and your antenna current was 4.5 amperes, then I2R develops this result: 4.5 x 4.5 =
20.25.  20.25 x 50 (the antenna resistance) = 1012.5 watts. In the foregoing you have determined that you
have a direct power output reading of 1012.5 watts if your antenna current is 4.5 amperes into a 50 ohm
antenna.

of great value. Light bulbs or improvised dummy antennas are of little value in computing efficiency. By
using the formula in Paragraph 3 above, it is easy to determine how efficient the transmitter is operating
when it is not connected to the antenna or transmission line. If the efficiency proves satisfactory into the
dummy antenna, then any inefficiency is probably in the rnatch of the transmitter to the radiating antenna

and its associated tuning unit and transmission line.

If the efficiency of the transmitter is low into the dumsiay antenna, check the plate volt meter and power
amplifier current meter to be sure they are accurate. In rare cases they are damaged in transit. This
checking can be done with another known meter such as a good quality voltohmmeter, being very careful
as the voltages are lethal.

Another cause of low efficiency is a defective RF ammeter. If you suspect this, the best way is to borrow
one from a nearby station. It does not have to be the exact same range as you are only interested in a

comparative reading. Here an error of only .2 of an ampere can make a large difference in the efficiency.
Using Paragraph 3 above, again you will note a meter reading example of 4.5 amperes was used to give us

A
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1012.5 watts output. If this meter had read 4.4 amperes, the output would have been 968 watts, By the
meter being off only 0.1 amperes, 44 watts of error or loss was determined, which is nearly 5% of the
1000 watts desired power output. weeeee Most radio frequency ammeters are very carefully checked and

should be accurate but here again on a sensitive item, transportation roughage can affect it and therefore
be sure.

ARCING. The power developed in the transmitter must
it is sidetracked, frequently arcing develops. Low effi
mitters are very well insulated against arcing. Its pre

g0 somewhere and of course to the antenna. When
ciency and arcing will often go together as all trans -
sence would indicate one of several things:

--= Improper tuning of antenna coupler,

--- Standing wave ratios on the transmission line, usually indicated by a
different current reading at each end of the line.

--- Improper ground return from the ground radials to the transmitter,

--- Incorrect resistance measurements to the tower,

--- Improper neutralization where it is required.

--- An intermittent connection such as a loose connection in the tuning unit,
a loose connection in the transmission line, poor brazing of the ground
system and infrequently a grounded tower light wire,

TUNING ANTENNA COUPLER. Your consultant will be of invaluable assistance in tuning up your antenna
coupler correctly with a radio frequency bridge at the same time he measures your tower. It will be

money well spent. Where this is not possible and a bridge is not available, then the standard cut and try
procedures must be followed, The desired result, of course, is the greatest antenna current without in .

creasing the power input to the transmitter to obtain this increased antenna current,

caused by a poor or no ground to the outer shield of the transmission line. This line should be grounded

end of the transmission line, The
only exception to this might be with a directional system but in all instances the outer shield of the trans-
mission line must be grounded securely.

IMPROPER GROUND. In an AM transmitier we place at least 120 ground radials into the ground but some -
times fail to connect them securely to the transmitter. In the simplest form, the antenna and the groun
can be likened to the two wires of an electric light circuit. One is as important as the other. Where the
ground radials are bonded together at the tower, we suggest extending a 2" copper strap directly to the
ground of the broadcast transmitter. DO NOT attach one of the outer radials closest to the transmitter as
your ground system. Don't forget to ground the cabinets of the antenna coupling unit and the tower lighting
chokes, and again the outer shield of the transmission line,

INCORRECT TOWER MEASUREMENTS, Your consulting engineer is provided with expensive and accurate
measuring equipment for tower resistance measurements. His measurements will be accurate, It would
be extremely rare to find an incorrect tower measurement by a capable consulting engineer. It has hap -
pened, however, and we include this paragraph only to point out that if all else fails for proper transmitter
performance, rechecking of the tower measurements would not be amiss. Several years ago one of the
world’s leading consultants measured a tower incorrectly and quickly admitted it. The cause was simply
one of his measuring instruments falling out of his car unbeknownst to him and upsetting the calibration

FUSE BLOWING. It seldom happens if. the fuses are of adequate size. If it does happen, the first thing is
to determine that the fuses are not overloaded. Usually overloaded fuses caused by a long period of over-
load of an hour or more have blackened fuse clips. Remember a very hot day and borderline fuses are
trouble-makers. Also don'’t forget to compute the window fan, the well pump, the air -conditioner, or other
items that are foolers as to power consumption.

If fuseé are of adequate size and continue to blow, here are a few helpful hints:

If your transmitter has mercury vapor rectifiers, it is a cold morning and
the heat in your building has goen down overnight, the mercury will likely
cool at the bottom of the rectifier tubes and when high voltage is applied,
cause an arc back., In such a condition, you are fortunate in blowing the
fuses as an arc back can often destroy a filter reactor or power trans -
former. You can correct this condition by keeping adequate heat in the
transmitter building or at least adjacent to the mercury vapor rectifier
tubes. A light bulb placed near the rectifier tubes, ‘o operate in cold
weather when the transmitter is off, is helpful.

Dirt or scum is an evil with many results and fuse biowing caused by arc-
overs is one of them. A good maintenance program prevents this.,

On new transmitters, look for cable abrasions. Sometimes in transit it is
possible for a wire to rub against a metal support and wear off the insulation,
This is unlikely but with such a serious problem as Juses blowing, you look
for everything.



If by the time you have found the trouble you have blown a number of fuses,
now investigate your fuse box to be sure the clips are clean and not charred.
If they are charred, fuse blowing will continue anyway and it will be necessary
to replace the clips that hold the fuses.

11, UNEXPLAINED OUTAGES. This one puzzles the best of them. A transmitter that goes off the air for
no reason and can be turned back on by pushing the start button brings the query, "'What caused that? "’

If this happens very infrequently, it is probably caused by a power line dip, a jump across the arc gap
at the tower base, or other normal things that activate the protective relays in the transmitter as they
should,

Your transmitter always looks like the offender. It is the device with meters and it is the device that
complains or quits if there is a failure anywhere in the entire system. An open or short circv it in a
transmission line only reacts at the transmitter. A faulty insulator in an antenna guy wire or a bad
connection in the tuning unit or ground system reacts only at the transmitter. Here again the dummy
antenna is of great value. If these unexplained outages do not appear in operating into a dummy antenna,
then you must look elsewhere for the problem. It is always well to remember that the transmission line
tuning units and associated connections, including the tower chokes, are somewhat like the drive shaft

between the automobile motor and the rear wheels, If the drive shaft fails, it does not mean that the
motor is defective.

12. STEP BY STEP TROUBLE -SHOOTING. Never trouble-shoot on the basis of ‘‘it might be this or that''.
Instead, start from the beginning. If the transmitter was satisfactory on the dummy antenna, then the
question becomes ‘‘Where is the trouble?’’ If a transmission line connects the transmitter to the
antenna coupler, then disconnect the antenna coupler and provide a dummy antenna at the far end of
the transmission line and repeat the test. If you noticed the outage at this point, then the trouble is in
the transmission line. If not, reconnect it to the antenna coupler unit and put the dummy antenna at the
output of the coupling unit. This is known as step by step checking to locate problems.

The same process is used in trouble-shooting the transmitter. In checking voltages, you start with the
oscillator and go through to the power amplifier and with the first audio stage to the final audio stage.
Other outage conditions not affecting the transmitter are listed below for your checking:

Under certain conditions, especially at higher altitudes, the guy insulators

will arc, usually caused by static conditions. This will nearly always cause

an outage as it changes the antenna characteristics. This is hard to find as

it is hard to see. Use of field glasses at night is the best way. If it happens,
the insulator should be shunted with a resistor. Write our Engineering Depart-
ment for advice, giving full antenna detail when writing.

At times the arc gap at the base of the tower is set too close or has accumulated
dirt. This causes an arc to ground under high modulation.

A crack in the tower base insulator is very unlikely but it should be inspected
and keeping the base insulator clean is necessary. A low resistance path at
this point is highly undesirable.

Look at the tower chokes. Though they are husky, they are in a vulnerable
position for lightning. You might find a charred point that is causing the
trouble.

Shunt fed towers or those with no base insulator are usually more sensitive
to static bursts than series fed towers. The best method is to try and make
the feed line to the tower equal the impedance of the transmission line. Talk
to your consultant about this.

One side of the tower lighting circuit shorted to the tower itself, either
permanently or intermittently, can cause trouble even though the lights may
function perfectly.

13. OTHER OUTAGES. If the transmitter is the offender, suci as acting improperly on a dummy antenna, the
process of elimination by starting at the first and following through is preferred, unless of course the
cause is actually known. The following may be helpful:

(FALL OUT) The transmitter turns off at high modulation. Possibly the
overload relay is set too sensitive. The transmitter may not be properly
neutralized where neutralization is redmiired.

(HARD TO MODULATE) Cause can bu eltner improper impedance match
between transmitter and the transmission line or low grid drive to the final
power amplifier. Consult the instruction book for correct grid drive. The
correct match of the transmitter to load is covered in the instruction book.
Usually an antenna current meter that does not move up freely with modulation
indicates a mismatch between the transmitter and its loading equipment.

(BAD REGULATION) The size of the primary lines between the meter box

and the transmitter is extremely important. If they are too small, bad regula-
tion will exist. In some instances the power line has bad regulation too. This

@



may be caused by a too small pole transformer, overload of the power lines in
the entire neighborhood, or insufficient line capacity between the pole trans-
former and the transmitter building. In some instances voltage regulators,

if employed, must be inspected for good wave form and good regulation. The
best way to check regulation is to check the primary line voltage when the
transmitter is not modulating. Then modulate the transmitter with a constant
tone to 100% and note the change, if any, in the primary voltage between zero
and full modulation. If the change was substantial, then investigate the reason
and correct it.

9
14, SHORT TUBE LIFE, Itis usually not the fault of the tubes. Instead, it is caused by overloading the tubes.
See Paragraphs 1 and 2 on Efficiency.

15. POOR QUALITY. The reasons for poor transmission quality could be many as between the microphone or
transcription turntable and the transmitter there are many items of equipment. In a listening test, it
would seem foolish to even suggest that a poor stylus on a transcription turntable could be the cause but
as we are discussing elementary things, let’s check it. Every station must take proof of performance
measurements, Proof of performance equipment should be owned by each radio station as it is difficult
to keep a radio station in top performance through the years without one. With this equipment, each major
equipment item may be checked for frequency response, noise and distortion, to determine good or bad
quality where it exists. The Gates SA 131 proof of performance package, listed in all Gates catalogs and
selling for under $700.00, is an excellent investment.

These items could cause poor quality:

A poor microphone, don't forget those that are dropped on the floor
are seldom reported.

Radio frequency leakage or a small amount of REF getting into other
equipment such as the limiting amplifier, audio cables, and the speech
input equipment, which can be corrected by proper grounding and shielding.

Lack of grounding in important places of the system and in some instances
actually use of too many grounds. The common ground is usually preferred
to grounding both ends of audio cables and other similar shielded circuits.

The use of too small a ground. Cabinets of equipment, speech input consoles,
etc., should be grounded with copper strap, particularly if they are closely
associated with the transmitter.

Do not run RF cables, such as frequency and modulation monitor cables, in
the same conduit as audio cables.

Do not run a high level audio circuit in the same conduit or cable package as
a low level circuit. For example, do not run a loudspeaker line in the same
cable package as a microphone. )

Watch overloading. Most equipment is rated for minimum input and maximum
output levels. Do not exceed these. Sometimes they are exceeded unknowingly,
so check again.

Review any short-cuts or throwing of precaution to the wind that might have
existed in trying to get the equipment on the air fast. The answer here, of
course, is don't take short-cuts.

16. PREVENTIVE MAINTENANCE. Few of us would fly in commercial airplanes if we felt that planes were
not carefully checked and subject to a most rigid regular maintenance program. We even check our auto-
mobile tires before taking a long trip. The wife cleans to prevent moths. In broadcasting equipment,
preventive maintenance is mandatory. Most offages can be eliminated before they happen by maintaining
a regular weekly maintenance program, which should take from two to six hours a week, depending upon
the size of the station. This maintenance program should include:

Complete cleaning. Dirt is the first cause of all trouble.

Clean air filters as heat is the number two cause of all problems.

With the advent of unattended operation, commonly known as remote
control, often the locked building has also locked out regular maintenance.
{eep the transmitter and its associated building as clean as if you were
in it 18 hours a day. Keep windows closed in the summer months and
provide ventilation by filtered suction and exhaust fans.

Air exhaust. Exhausting hot air is vitally important as cool air is a
trouble-free transmitter and long lasting tubes.



Tube checking. Check tubes at least monthly and it is just as easy to

do it each week during the periodic maintenance program. Certain tubes
will become gaseous if left on the spare tube shelf too long. This type of
tube should be rotated into the transmitter to prevent an emergency change
to the spare tube, only to find it blowing out because of a gaseous condition,

Oiling. If the transmitter has blowers, oil them as required, but do not
over -oil, Some types of turntables require oiling the motors.

Relay contacts. Burnish the contacts with an approved burnishing tool.
This should be done about every six to eight weeks.

Other preventive ideas. Clean mixing attenuators if they are not the sealed
type, with carbon tetrachloride, about once monthly. Every station should
have a small suction type cleaner. Even your wife's Hoover with the suction
attachments will do an excellent job of pulling dust from the inside of the
hard to get corners of a transmitter. Take a leaf from the Navy book which

says everything must at all times be sparkling clean or what is know as ship-
shape.

17. ADEQUATE TEST EQUIPMENT. To have a maintenance program, certain capital equipment is necessary.
Do not be ashamed to tell your Manager about this because he will recognize that proper maintenance is
saving money and not spending money. As a minimum, you should have this equipment:

Dummy antenna (frequently supplied in Gates transmitters).

Proof of performance equipment, which includes an audio oscillator,
distortion meter, gain set, and RF pickup coil or rectifier,known as
the Gates SA 131 proof of performance package.

A good grade of voltohmmeter.
A spare antenna current meter.
An inexpensive oscilloscope.

All of the above will cost less than $1000,00 and will pay for itself many times through the years.

18, THE CHIEF ENGINEER. He has the job of keeping everybody happy — listeners, Manager, and stockholders.
When trouble comes, he is under pressure. He will do his best to correct the problem as fast as he can.
It is well to remember that electronic equipment has many circuits and many avenues of travel. Where
problems are known, the solution is usually quick. Where the problem must be found, the solution will
take time. It is well to remember that if equipment did not need maintenance, it would not need a Chief
Engineer. The greatest service he renders is the insistence on a regular preventive maintenance pro-
gram, which he knows will prevent most problems. If the unusual problem does arrive, causing an out-
age, everyone in the broadcasting should be understanding and tolerant as the problem can be solved
quickest by not breathing over the Chief Engineer 's shoulder.

19. GATES ASSISTANCE TO HELP. Gates sincerely believes that the best type of assistance it can render to
the technical personnel in the radio broadcasting industry is in providing full cooperation, day or night, in
solving any problem no matter how small. Gates technical people recognize that sometimes the biggest
problem is solved in the most simple manner. This is part of electronics and never is fun poked at a
simple solution because this is the happiest kind. It is only by asking questions of any calibre, simple
or complex, of Gates people and mutually working together that the finest degree of broadcast program-
ming is possible in your broadcasting station and the industry.

Service avénues. Unless the problem is of an emergency nature, Gates suggests that you write to the
Gates Service Department about problems that you are experiencing. If you have a problem that can not
wait, call the Gates Service Department during daylight hours at Area Code 217, 222-8202. Gates day-
light hours are from 8 A.M. to 5 P.M., Monday thru Friday, Central Standard Time or Central Daylight

Time, depending upon the period of the year. Gates nighttime service can be obtained by calling Area
Code 217, 222-8202.

GATES RADIO COMPANY - QUINCY, ILLINOIS

A DIVISION OF HARRIS-INTERTYPE CORPORATION








