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PREFACE ~

Radio Guide, as a term, has been around a long, long time. As I understand it, the RG
on RG-8, RG-38, etc, stands for Radio Guide. Radio Guide, the magazine, however is no
longer published.

Radio Guide as a magazine was published from July 1988 until January 1993 when it
was superseded by Radio Shopper.

It has been my pleasure to be either a reader, writer, or editor of every Tech Tip that
ever appeared in Radio Guide. I learned a lot of very useful information.

Ray Topp and I have joined together to present this information in an easy to use, easy
to store format.

All of the Tech Tips in this book are indexed in the back so that you can look up tips
on specific equipment or problem areas.

With the exception of a few tips where changes were made to allow better page
composition, all of the items in the book are word for word as they appeared over the years in
the magazine. This does, however, mean it is possible that some of the products mentioned
may no longer be available or that the prices mentioned will no longer be valid.

Many times 1 have scrabbled through my collection of Radio Guides looking for a
particular item because I needed it right then and couldn’t remember exactly what it said.
Sometimes I would find it, sometimes 1 would finally give up the search. This book should

help all of us.

George Whitaker
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CSI TRANSMITTER RF FIX

David E. Doughty
WTLB Utica, NY

I live in CSI country. There are six CSI FM transmitters operating in this area and
I’'ve worked on each one of them at one time or another. The CSI design 1s simple, stable,
and reliable. Some time before his unfortunate passing, however, CSI's Bernie Gelman
admitted to me that some of his transmitters had been shipped with a manufacturing defect
that can seriously affect their operation.

The defect was found in at least two of the units in this area. Since they were
purchased about four years apart from each other, I suspect that there are a good many CSls
out there with the same defect.

Mounted inside the RF final cabinet in conjunction with the output flange, is an
aluminum plate with a hole cut in it to allow the output conductor to pass through the "bullet"
connector. The hole in this plate should be small enough to support just the edge of the
Teflon bullet insulator, BUT NO SMALLER. Some transmitters were shipped with support
plates having holes considerably smaller than this.

Problems in operating a CSI transmitter having a support plate with an incorrect hole
diameter can manifest themselves in several ways; not necessarily all at once. They include:

Occasional arcing from plate ammeter to cabinet.

Lower than expected output efficiency.

Shorter than expected tube life.

Heating of output tuning components.

Erratic operation of reflectometer.

Unexplained damage, or arcing around the output blocking cap.
Higher than expected incidental AM noise.

Arcing at the twist locks holding the RF cabinet cover.
Premature aging of the RF final tube socket.

I strongly recommend to anyone with a CSI transmitter, especially the higher power
units, to check the hole diameter of this support plate and correct it if necessary. You will be
rewarded with an ultra-stable, cool running, clean sounding transmitter and you’ll hardly ever
have to replace the final. (Well -- almost hardly ever)

AM TOWER LIGHTING TIP

Donald J. Larsen
Idaho Falls, ID

I once had a three-tower AM antenna array with a total of twelve side lights and six
beacon bulbs. It seemed that the lighting systems ate light bulbs for lunch. One year we
replaced fifteen beacon bulbs and nineteen side lights. Evidently, this situation had been
going on for some time.



Upon investigation, it was found that (although the towers were shunted to DC ground
through the tuning network) the lighting system was completely isolated from the tower
structure due to the fact that the lights were fed through Austin transformers.

Bonding the lighting common conductor to the tower cured the problem. Evidently
there was a static build-up on the lighting system and periodically it would discharge through
the lamps, causing them to burn out.

TEAC $X-3300 TIP

Ralph Messer
WTZE Richland, VA

Ralph called with this tip a couple of weeks ago. He was having problems with a
TEAC SX-3300 (10.5 inch reels). It seems that the unit would start and stop all by itself, at
random times. Even though the power supply DC showed no ripple, he replaced the power
supply capacitors anyway. Problem solved.

e e e . CART DECK TIMER
| J:z sz Ji2 ‘ INTERFACE
i £ £ £
p a A Ken Abernathy - Technical Dir.
B % T I WEFMX/WSIC Statesville, NC
’1\ § /.; ,; % /l % Since practically all spots are 30 to 60 seconds,

the announcers could run a tighter program if they

* : . knew exactly when a spot will end.
=~ | This timer interface circuit will provide the
12 and 9125 are roy =< announcer with that information.
ot PB #KA11DY - § ‘ Each time a cart is started, a momentary pulse
2voccoll | pulls in the relay and resets the timer to zero. The
d diodes serve to isolate the different voltages of the
. . ! cart machines. Current flows only for an instant and
| } | the resistor discharges the capacitor.
| ‘L Il The control voltage of the run relay is used to start
o A L . the counter at zero. The timer can be a Lauderdale
l l l l # LEL- 510 or similar unit.
, This circuit was designed for ITC SP and WP cart
e e o e machines but can be used for other cart and recording
" v2 ”3 v o) machines.

To Clock Re-set
Terminals |
Diodes = 1 amp @ 800V
Capacitors = 250 mFd @ 50V
Resistors = 10K @ AW
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HARRIS FM-5C SPURIOUS FIX

James Cunningham
KHKC Atoka OK

At KHRC-FM, in Atoka, we have a Gates FM-5C transmitter for our 3kW stereo FM
service on 103.1mHz. In July of 1985, we received a complaint that our transmitter
wasputting out a spurious signal at 106.3 mHz. I was a little puzzled at first, but began my
search using my digital DX-400 Realistic receiver. The spurious signal was strong and clear,
and I wondered why I hadn’t noticed it before.

I removed the exciter output cable from the IPA cavity, fed it into a 50 ohm dummy
load and listened with my DX-400 receiver. No Spurious signal. I then re-connected the
exciter to the IPA and fed the IPA output into the dummy load. Still no spurious signal. 1
felt pretty good about that; I was on the right track. I then connected the output of the IPA
into the grid of the 4CX5000A PA final. With the PA plate voltage off, the signal appeared.
Removal of this cable from the 4CXS000A also removed the spurious signal.

I went straight to the schematic diagram. It showed a grid bias choke (L-701) with a value
of 1.8 micro-henries. Instantly, I could see that the choke in the transmitter was much larger
than the required value.

I removed the suspected choke coil and, due to a parts shortage, wound one by hand. My
Heath Kit inductance checker really came in handy.

I installed the newly wound coil and made the test over. The spurious signal was gone!
I doublechecked everything, turned on full power, and scanned the dial looking for our
spurious signal. It was nowhere to be found. In less than an hour I had cleared up a problem
that could have taken an indefinite period of time. This demonstrates how what might have
been a major problem, was overcome with simple, logical procedures and inexpensive test
gear.

4CX5000A

J701

\ |
A1

L701
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RPU INTERFACE FIX

Conrad Trautman
WSYR Syracuse, NY

When I took over at WSYR/WYYY, it seemed that the most important dilemma to be
addressed was the Marti equipment. A beautiful system was in place and it just didn’t work.
Every time a reporter in the field would try to send something, it would be over-ridden by
noise, birds and you name it.

The system was set up, originally, to be a repeater system, where the receive antenna
was at our FM site on the hill outside the city. It would repeat to a tall building in the city,
located in a valley. Most of our news stories were gathered downtown, so I imtially
concentrated on the downtown site. It turns out that the receiver downtown was picking up
intermod from other transmitters on the roof and whether we used the repeater or did a talk
around, the result would be the same.

Marti suggested the installation of bandpass filters, which allow only one frequency to
pass, while blocking all others. We needed two in series to finally cure the problem. The
insertion loss was about 3dB, but I installed a good antenna in place of a unity gain type,
which helped maintain our coverage area. This also cured the repeater problem, since it also
transmits to the downtown location.

IC TEMPERATURE SENSORS

David Graves
KMJX-FM/Magic 105 Little Rock, AR.

So you want to measure the stack temperature of your transmitter and the temperature
of the building to help keep an eye on transmitter efficiency? But neither of you or the GM
wants to spend $100 or so per sensor? Enter the answer to your problems: the National
Semiconductor LM-34 CAH.

This nifty little device will solve your temperature .monitoring problems at a cost of $8
per sensor. The LM-34 is a linear device which outputs 10mV/degree Fahrenheit, when fed
with DC of 5 to 30 volts. Accuracy 1s + or - 2 degrees or better, over a range of -40 to
+230 degrees. Add to this a current drain of only 70 micro-amps, and you have
thermo-sensor that will run for over a year on a 9 Volt battery, if no handy source of DC is
available.

The LM-35 is the Centigrade version of the device, with a range of -55 to +150
degrees. Accuracy is the same for both products. They come in a TO046 package or the
TO-92 epoxy package. The price and info given is for the LM-34/LM-35 CAH, which is the
metal TO-46 package. I chose it because I felt the heat transfer characteristics would be
better.

Operation 1s simple -- just put +5 to +30 Volts DC on the +DC lead (denoted by tab),
ground the leading opposite, and read 10mV/degree off of the remaining lead. Using a single
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supply is necessary in order to read temperatures below zero, but in my application, it wasn’t
needed.

The factory recommends bypassing the device for RF, however I have operated for one
year in an extremely hostile RF environment with no bypassing whatsoever, and have had no
problems. In fact, my stack sensor consists of an LM- 35 soldered to some Belden cable,
insulated with heat-shrink, and inserted into the exhaust duct -- three inches above a 25 kW
cavity!

I found it easy to interface with my Gentner VRC-1000 remote control. Just program
in a calibration constant of 100, and your temperature is read out to four places. Current
price (1989) is $7.90 for the LM-34/LM-35 CAH.

MINI-AUTOMATION

Robin O’Kelly
KORE-AM Springfield OR

Operators like to have occasional extended breaks away from the board, for production
work and other "necessities.” I designed this set-up for operator fill-in for up to one hour.
The system consists

. of our BE-5304
Cat1 [y==——150Hz Cue Cart 4 boily  Goes  CEE
A machine, a standard
Cart2 ---;:-r'::::,'- Remote Start | cart machine, a
o ———a—) o—— ) Cassette reel-to-reel deck and
Cart3 - ,,-’ ? a cassette deck. The
system makes use of
) / e the 150 Hz cue tone

SeFI‘eecntgt g"s"t’;c':‘sto contact closures.
Cart 1 To use the
Cart2 system, a 150 Hz
c To aux cue tone must
oJ i 5 oo T k;—) Blex‘t( be placed at the end
»-{ S o~ o0+ — ec of each of the carts
OL ‘2:::: . to be used. Typical
o Sy — | — — | use is to load a
sart | |12 §1K o |12 station ID m.cart-l,
10 T 10 promo spots in carts
2 and 3, and either
BE 5304 BE 5304 music Or a program
Remote Connector LEZ,! Remote Connector 2_ t?oeurc;;ss:att: ’ dl:cekl.’
Depending on how

long the material in

the final deck 1is, the operator is free for up to one hour, to "take care of business" within the
controllable range of the studio.
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TELEPHONE RF PROTECTION

Phillip H. Ramsey
KBLG Billings, MT

How often has someone on your staff picked up the phone to record a HOT interview,
or maybe the daily stock market report--only to find that when they tried to play it back, the
recorded material is overwhelmed by your air signal, or even worse, a signal from the station
down the street? It’s that old bugaboo, RF!  You can hear the newspeople screaming about
their lost interviews two blocks away. The salespeople are acting like the world is going to
end if they can’t record an agency spot over the telephone. Then, to top off your day, the
GM is giving you those "looks" that say don’t just stand there -- do something!

Here’s something to try. I have been using a 10-key ITT telephone, but the principle is
the same for all. Pull the cover off, then remove the strip with all the buttons on it. Actually,
you’ll just need to lift it up and turn it slightly to see the underside. You'll usually see three
wires. Leave the gray wire alone. Unsolder the other two, being careful not to break the
little tabs off. Be sure to note which wire went where. Add about twelve inches to the wires
you just unsoldered. Then add a wire to each of the tabs. Run the wires out the bottom of
the case and put the telephone back together again. Here’s where we’re going to add to our
"magic" box.

Suttle Apparatus

reak Existing Connections and Insert Filter - Corp. makes a nifty

.
.

little phone filter
1D x ORed || designated as the
10-Key Button Strip 2D x Q) Green | SE-1542-A.
D —(Q Gray To install, just run
L the two wires you
4 added to the tabs on
Y the key strip, to the
To input of the filter.
Terminal || Run the other two
- T fmj ——— | — Board |} wires to the output
r 1l of the filter. 1

I usually screw the
n | filler right to the
| case of the
| telephone. It 1s
: easier to trim the
| wires in length this
| way.

To figure out

Out
i QJI which is the in and
__________ which i1s the out,

hold the filter with
the terminals away
from your body. The left side is the input and the right side is the output. Be sure to keep
your wires running straight. That is, from tab-1 to the filter and back to the terminal block
inside the phone, and the same with tab-2.
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You may have a strong enough RF field so that this unit won’t totally eliminate your
problem, but it will cut it down to a level you can live with.

The (1989) cost is $16-$20. It can be ordered from any local telephone repair person
or you may contact the company, Suttle Aparatus, Box 28, Lawrence, IL 62429 for the name
of your nearest distributor. This may sound like a pitch for Suttle, but it’s not. This is just
the best thing I’ve found, in the past 25 years, that really does work to remove the RF from
the phone lines.

EDITOR’S NOTE: If you need a filter for a single line with modular plugs, RF
SPECIALTIES carries one that is under $10 (1993) and works even at my 5 kw transmitter
site.

WHEN IN DOUBT; RE-SOLDER

Dan G. Peluso
KFM Radio Las Vegas, NV

In checking out the Tips From the Field, in the March issue of Radio Guide--Harris TX
Tip by Larry Schropp, I was having a grin to myself as I recalled my BC-1T, in 1970 in
Kimball NE. The transmitter would, now and again, have its two 833’s in the final section,
glowing like two red apples. Quickly looking at the drive level, I saw nothing. Switching the
crystal selector switch back and forth brought the drive back, and operation returned to
normal.

After sign-off, I removed the exciter cage and cleaned up the selector switch and
examined all parts and wiring. All seemed OK. I replaced the exciter back into the
transmitter, fired it up, and found no problems. All was well.

It wasn’t but a few days later that the same thing happened. Rocking the crystal
selector back and forth again returned the lost drive signals. Hmmmm.... After sign-off, I
pulled the exciter cage again and re-soldered all printed circuit joints and wiring. As far as I
know, it’s still on the air, without this problem.

The Gates Dualux studio console, about every couple of months, would fade away into
the silent zone. When I arrived, and after I got a cup of coffee (this would crack everybody
up except the boss), I would open the board and replace the program output tube (a 12AU7 I
believe); it seemed cold. The new tube would light up and the program would be back to
normal.

The next time it happened I wiggled the tube around in its socket and the program
came back. After sign-off, I re-soldered all associated wiring around the tube. There must
have been a crack or poor solder joint, as this cured the problem also.
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RE-LAPPING TAPE HEADS

Ronald F. Balonis, CE
WILK Wilkes Barre, PA

As a business, broadcasting has some of the things going for it that others do not. This
is true mainly due to the kind of engineers who work in broadcasting. A station’s equipment,
with a little tender use and loving care, can be made, or so it seems, to last forever.

A forever that adjusts to the realities of the differing radio markets and stations. Where
sometimes it seems that there are as many engineering maintenance philosophies as there are
engineers and stations, but no one knows for sure. However, everyone knows that they all
have this is common: An innate desire to make things work and to keep them working. A
subconscious need to tweak a few extra hours, days, or years out of equipment.

But there comes a time in the life of maintenance of all equipment, including the
equipment of radio, when you must stand back and evaluate its worth. To consider if the cost
of maintaining it "like new" is really worth it, or if it is even possible. Tape recorders are a
good example.

When new, the machines are full of vim and vigor-- they’re clean crisp and responsive.
However, as they age in time and use, they all become old machines. The bearings in their
motors knock a little, sometimes squeak; their response gets sluggish or dull, and even though
they can still make technical and mechcanical specs, they do so with a groan or a gasp. And
there comes a time when new parts can no longer make a new machine. There comes a time
when the machine just isn’t worth even a new set of heads.

For an old machine that’s still able to work, but not like new anymore, or for a
machine that you can’t get heads for anymore, an easy and cheap way to keep it sounding as
good as it as it can be is to "re-lap" the worn heads you have. It’s not too hard to do, all it
takes is a couple of
things from your
local hardware store
and some engineer
persistence and
perseverance.

The things needed
to re-lap tape
recorder heads are
shown in the figure:
three  sheets  of
"wettable”  emery
paper. one of each
grit -- 220, 400, and
600. A jar of silver
polish, like Twinkle,
a handkerchief-size
piece of soft flannel
cloth, a six inch
square of wood for
use as a lapping
block, a magnifying
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glass to inspect the heads to check on your grinding progress and some tape recorder heads
with some life left in them. That is, heads with a groove of only 1 or 2 mills deep (thickness
of tape) and a reasonably uniform gap showing under the magnifying glass.

The basic how-you-do-it grinding technique is simple: Grinding is done wet by
sprinkling a couple of drops of water on the emery paper before starting - wet grinding
produces a smoother result than dry. Grinding is done with a light even pressure of a couple
ounces. Grinding is done by holding the head by its sides and pressing its face against the
grit. Grinding is done using a rotary. looping or figure-eight-like motion while rocking the
head back and forth so that the entire face is exposed to the grinding action. To ensure even
grinding turn the head end for end regularly to randomize the grind, frequently examining the
head with the magnifying glass to check progress and technique.

The wood block is used as a lapping block for holding the emery paper. The grinding
procedure 1s to start with the coarse grit, then medium, then the fine, ending up with the final
polishing. Starting with the 220 paper, grind the head to the point where the wear grooves
and traces of the old "polished” surface are nearly gone. Then use the 400 paper to grind out
the wear grooves completely. Follow with the 600 paper to grind out any trace of the
grinding with the coarser grit papers. Periodically, as you grind, use the magnifying glass
and light reflections on the head surface to monitor re-lapping progress. How much grinding
effort for each grit depends on the depth of wear, the head material and the skill of the
grinder. Typically, it may take 15 minutes to do a moderately worn head -- the best kind to
practice on.

The final step is polishing the face to give it a mirror-like finish. Do this: Fold the
flannel cloth, moisten it and put a small dab of silver polish on it. Then use the same
technique as for grinding with the emery paper. Polishing takes longer and the process will
be slower. It takes time to achieve the mirror-like reflection and appearance of a
"looks-like-new" re-lapped head.

The re-lapped head will not perform like new but it will work almost as well. Grinding
and wear change the shape of a head and the inductance of the head; this changes the optimum
bias and the shape of the best equalization curves. Expect that it may be necessary to tweak
the bias and equalizations to compensate for the changes in the re-lapped head. Even though
its frequency response make be "like" new, it’ll probably have more ripple in it than a new
one. Consider the costs -- about $5 and some time. Considering the overall condition of an
old tape recorder, it’s another way to keep it working untl it has a major component failure
and cannot anymore.

BEARINGS AND SOLDER GUNS

Pete Deets
WFHR/WWRW Wisconsin Rapids, WI

DEMAGNITIZER -- To demagnitize a solenoid core, screwdriver, pliers, or whatever.
dig out and dust off that old soldering gun that uses a tip formed from a loop of wire. Plug it
in, pull the trigger and pass the item to be degaussed, slowly through the loop. The tip
actually forms a one-turn transformer and is very effective.

BEARINGS -- If you have a problem with intermittent flutter in an ITC-750 or 770
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reel-to-reel deck, your solution may only be $5 or $10 away. I found that the roller bearings
used in the tape path had worn out due to heat and oxide shedding and would induce flutter
from time to time. The ten minute fix consists of taking off the bearing assembly, cleaning
the oxide off all parts and re-installing it all with a new bearing. Be sure to keep the plastic
spacer used between the inner bearing race and the mounting screw. Locally available
replacements were MRC bearing number 36FFH401. I took this step after replacing all other
motor and pinch roller bearings. The bearings for the capstan motor are NSK bearing
number 608ZZ MC2 ERP 5B32S. A good electric motor shop should be able to obtain and
replace these for you. Our local shop has done so for me and also does a good job on torque
motors.

HOW MUCH CABLE IS LEFT?

Robin O’Kelly - KORE-AM Springfield, OR

Here’s a neat way to determine how much cable is left in a Belden Un-reel box or on a
spool. If a capacitance meter or Z meter is available, either look up the capacitance per foot
of the cable type (available from manufacturer or measure a one foot piece of cable for
reference. Measure the capacitance of the entire roll and divide by the capacitance per foot
reference figure to find the length of cable.

This works on coaxial cable as well as multi-pair audio cables. It can also be useful in
finding hidden breaks in lengths of cable.

A TRUE INTERLOCK

Joel Belik - KIKX Colorado Springs, CO

If you have a main and a back-up transmitter, with a coax switch and a Bird Wattcher,
you may want to try this.

In a switch-over, you want to make sure there is no RF on the line when the switch
activates. If the plate contactor should stick, the transmitter may say it is off when it isn’t.
The Bird Wattcher doesn’t have interlock for forward power, however it does for reverse
power. If you put the high power slug backwards in the reverse power position, it will
measure forward power on the reverse power meter. On the Bird Wattcher, the reverse meter
has trip points for alarms. Hook one of these up to allow the coax switch to be energized
when the power falls below a set level of a few watts. This way you have a real interlock to
see if RF is on the line and avoid a confused transmitter control chain.
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ITC 770 MOTOR BEARINGS

Roger Bennet - KWMT Fort Dodge, IA

Occasionally, a motor in the 770 will develop a squeal. At first it was thought that the
bearings were going bad. The end of the motor shaft only required a drop of lubrication to
eliminate the squeak.

OLD SATELLITE DISH FIX

Geo. Schaller - WCOW Sparta, WI

To extend the usefulness of some of the older 4-section Prodelin fiber glass dishes, the
performance could be vastly improved by doing two things. First, adjust each of the tri-
mount legs individually to "warp" the dish slightly until best noise performance is obtained,
by listening and AGC tests. The second and most effective tweak is to adjust the focal length
of the LNA. With focal length adjustments of only plus or minus 1/4 inch, it was found that
these older dishes will perform well even considering the closer bird spacing.

MISC.TIPS

Dave Stebbins - KZZN Littlefield, TX

Here’s a way to verify that the filaments in mercury vapor rectifiers are working. Feel
the tube for warmth. It beats using an ohmmeter when pressed for time. BE CAREFUL

they can get HOT! Make SURE that the high-voltage has been disabled.

Getting live interviews and halftime entertainment from the field for remote broadcasts
is easy with an inexpensive wireless telephone. It’s not even necessary to patch it into your
remote board, just use a female duplex phone adaptor. Many of these phones have a paging
feature that can alert your field man that you are ready to broadcast. You can use it around
the station when it’s not needed in the field.

WATERING YOUR SATELLITE DISH

Ron Hudson - KKEY Portland, OR

We installed a dish one summer when the weather was dry. Everything was fine until
it rained. The static was unbelievable. It took out everything on all transponders and after
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the rain, all was again normal. We checked the Tri-Tech and down-converter for leaks and
found none. We then grounded everything in sight. Another check with a garden hose
resulted in the same static. 1 got some ribbing on that one - "There’s that crazy engineer
watering his satellite dish!"

Finally, I noticed that when the transmitter was off the air, the static was gone. OK,
the trouble must be RF, as our dish is at the transmitter site about 400 feet from a three tower
directional. The coax from the LNA to the down-converter box is about twelve feet long and
taped to one of the aluminum spars that supports the LNA away from the dish. With a small
can of water, I poured a small amount on the outside of the coax. I got STATIC.

We mounted the coax on stand-off insulators and the static stayed gone. If your dish is
located in a high RF field you should try this.

MOSELY TRL-1 SPURIOUS FIX

Steven Crum - WARM Cincinnati, OH

I recently had one of these begin interfering with almost everything on the 450 mHz
band. The unit worked fine for four years, then developed spurs 1- mHz wide. I traced the
problem to oxidation of the crystal pins.

There are two solutions. Clean the crystal pins and socket with a good contact cleaner
(I prefer Cramolin) or solder the crystal in place. The unit has been working fine ever since.

CCA 1000-D AM TRANSMITTER

Dave Stewart - KBNA El Paso, TX

The main transmitter went off the air and couldn’t be brought back to life with the
studio remote control. The chief was called and he placed the auxiliary transmitter on the air
at the transmitter site. The first thing we tried, was to place the main transmitter into the
dummy load at low power. It kicked off each time and the overload light lit. The overload
relay covers were removed and it was noted that the high voltage supply overload relay was
kicking out.

E

DIVIDE and CONQUER
1. Removed all power and disconnected power
? transformer from high voltage rectifiers. The plate
' supply was turned back on and there was no

L T T >+ overload indication.
2. Removed all power and connected transformer
T T back to rectifiers. Removed connection from
— — rectifiers to filter choke. The plate supply was
turned back on and there was no overload.
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3. Removed all power and restored connection between rectifiers and filter choke.
Removed connection between filter choke and filter capacitors. Plate supply was energized,
transmitter hummed, but did not kick off.

4. Removed all power and restored connection between filter choke and capacitors.
Removed high voltage connection from filter capacitors to rest of transmitter. Turned supply
back on and found that transmitter was kicked off. The problem had been localized to one or
both of the two 8uf filter capacitors. Each capacitor was tested with a Sencore Z-Meter and it
was found that the first one read 8.4uf and the second one read Ouf. Both capacitors were
replaced due to age and the possibility of PCBs.

Many stations don’t have access to a Z-Meter, but any testing of high voltage
capacitors should be done with a voltage as near to the capacitor’s voltage rating as possible.
The couple of volts in DVM won’t do the job. That old B+ supply in the attic may be
of some use after all. Make sure that you check the noise floor and carrier shift after
replacing filters. New capacitors aren’t always good capacitors.

LINE DRIVER/AMPLIFIER

Robin O’Kelly-KORE-AM
Springfield, OR

This is a very simple circuit used for several different applications here at KORE-AM
radio. It has been installed in a Realistic mixer, to provide sufficient output to drive a phone
line coupler for remote broadcasts. The same circuit is used to drive a speaker for remote
monitoring of the EBS receiver in our production room.

With the addition of a
600 to 600 transformer on
the output, the circuit was
added to our TFT-753 mod

o Line/Driver Amplifier monitor to provide a

LM-386 ot mrd balanced output w1th
_{ sufficient drive for our air

2.2K ( l= monitor. Another of these

input 2 g transformer-output  driver
l 10K 3 (__O 3\ circuits takes a -10dBm
| X g‘m auxiliary program output

from our production

console, amplifies it to +4
dBm and feeds it to a
— = < L switcher which allows us to

B I place the production room

on the air. for certain
broadcasts.
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CLEANING AND INSPECTING YOUR XMTR

Dana Myers - Sr Field Service Engr Harris Broadcasting Corp.

The old expression that an ounce of prevention is worth a pound of cure is especially
true when it comes to transmitter maintenance. A good preventative maintenance program
should include periodic inspection and cleaning of the equipment.

DUST REMOVAL

A vacuum cleaner is preferred for dust removal over use of compressed air, since
compressed air will blow the dirt into the air to fall on something else. Meter cases should be
cleaned with Glass Wax or another non-static cleaner. A paint brush may be used to dislodge
dust from delicate circuit boards. Avoid using a nylon bristle brush with a plastic handle,
since the static charge may damage C-MOS or other static sensitive components. Instead we
use a natural bristle brush with a wooden handle and metal binding.

HIGH VOLTAGE WIRES AND INSULATORS

High voltage wires and insulators must be cleaned with de-natured alcohol or another
cleaner, capable of removing dirt without leaving residues.

AIR FILTERS AND BLOWERS

Air filters should be replaced or cleaned as necessary to provide adequate airflow to
equipment. If you’re using a single transmitter in critical service, a second set of washable
filters on hand will save time by enabling you to quickly switch to the clean filters and wash
the dirty ones later.

Blowers should be inspected to ensure that the curved fins are not filled with debris,
reducing air flow. Motor windings may collect a layer of dirt which could interfere with the
cooling of the motor itself. The fins of the high power tubes must be clear of any obstructions
which may have gotten past the filters. Monitoring the blower motor current on a routine
basis is a good indication that the CFM of air flow. The work or pounds of air moved is a
close function of blower current. If the current goes down, then one can assume the blower is
doing less work and moving less air. Bearings should be lubricated and checked for excessive
noise.

SILVER-PLATED CAVITY PARTS

Silver-plated cavity parts should be inspected for color change-which can be a sign of
over-heating and may require the disassembly of the cavity to check for obstructed air
passages or loose connections.

A color change in silver-plated parts also can result as a natural reaction of silver to
chemicals in the atmosphere. When there is a question of possible over-heating, the part
should be cleaned with a chemical silver cleaner such as Tarnex. If it cleans to a silver color,
it's normal. If the clean part is blackened or exhibits blue or purple colored areas, the
over-heating is suspect. As in any chemical reaction, higher temperatures will cause the
silver to react to chemicals in the air at a faster rate. Set screws in the gear and chain drive
tuning mechanisms should be checked for tightness. Black silver oxide is a good conductor
and need not be removed. Be sure to flush the parts after cleaning to remove residue. Scotch
Brite is a good, non-metallic cleaning pad for silver plated parts.

HIGH CURRENT WIRES

High current wires may move during turn-on surges. They can suffer abrasions which
eventually may cause an arc if the wires are not properly dressed away from any sharp edges.
Wiring on terminal boards may loosen through thermal cycling and vibration.  All
connections must be checked to ensure they remain tight. If wires need replacing, it is
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important to select correct gauge, voltage rating and temperature rating.

EDGE CONNECTORS

Edge connectors on printed circuit boards should be cleaned with Cramolin or a similar
cleaner. A small amount is applied to the edge of the connector and removed with lint free
cloth. Do not use pencil erasers as this will remove gold or silver plating from the edge of
the traces and could degrade the connection or create an intermittent later, as the sulfur in the
eraser causes chemical reaction to the edge connector material.

BACK-UP SYSTEM

Any back-up system or emergency mode of operation should be checked periodically.
Sometimes relay contacts only need a little exercise to keep their contacts polished and in
working order.

TRANSMITTER SITE

Transmitter site cleaning should also include building inspection for such things as
leaks in the roof or insects and small animals that can play havoc by wandering into unwanted
areas. Intake blowers with filters capable of creating positive pressure in the room can
minimize the need for cleaning by keeping much of the dust out.

MAINTAINING RECORDS

A careful log must be kept for future reference. A log should include a description of
what was done, when it was done, and the name of the person who performed the work.
When people ask, "How often must I clean the transmitter?", the only answer is, "How often
does it need cleaning?". Such seasonal events as harvesting, severe weather or construction
projects can bring special action, but usually a pattern emerges that allows regular basis
maintenance. A complete set of meter readings taken when the equipment is working
properly and updated weekly or monthly will greatly assist the engineer when trying to
diagnose a problem.

Create a maintenance program spreading weekly, monthly, quarterly, bi-annual and
annual tasks evenly through out the year. By choosing when to do what needs to be done and
not waiting until any task is so urgently needed that it must be done to keep equipment
operating, you can win the war on dirt and stay on the air.

WHEN 115 VOLTS IS NOT

Steve Sandlin - SBE CHAP 99 Bryan, TX

There are times when what you see isn’t what you get. [ was at my AM transmitter
site - a 5 kW directional - when the transmitter went off and the generator cranked. I was
surprised because the lights in the building never went out. I checked the status panel and
one leg of the three-phase power showed out. I didn’t think much about it, but after an hour
or so with the generator running, I called the power company. They had no reports of trouble
in the area, but they sent a truck.

The possibility of malfunction in the generator control circuitry was looking very real,
so I got out my Simpson 260 VOM and checked the power line. The high leg of the three-
phase looked good and the low legs showed 115 VAC to ground.

About the time I was measuring the first leg we had a transmitter overload; the line
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voltage dropped to zero on the Simpson. As the transmitter came back on, the line voltage
returned to normal. [ turned the transmitter off and the line voltage disappeared from that
leg. Now I didn’t trust my meter, so I got a light bulb in a test socket. The lamp did not
light on the leg that was going off and on with the transmitter. I finally realized that the
Simpson was rectifying the RF and it happened that the meter reading was close to 115 VAC.

I guess that shows you can’t blindly trust your test gear. What caused the power
failure? The splice at the building weather-head had become disconnected from incoming
power.

TELEPHONE SYSTEM INPUT

Jim Turner - TVM Enterprises Kulpmont, PA

If your station is considering the purchase of its own phone system, you, as Chief
Engineer, should become involved in the decision making progress. It may give your
supervisors some technical insight without a sales pitch. You’ll serve as a valued advisor to
what some may consider simply a business decision.

If your studio is located at a transmitter site, then the most important consideration is
RF immunity. The facts are simple -- the more electronics added to the system, the greater
the chance for RF pick-up. Ask questions about the proposed systems usage at other stations
and what testing has been done within a strong RF field. If you’ve ever tried to eliminate RFI
in a phone system, you know the headaches involved. So don’t borrow trouble. Get it in
writing that the new system is guaranteed free from RFI. The same is true of power surges
and lightning strikes. Ask to see a complete schematic of the entire system so you can judge
for yourself the quality of design.

If your station does talk shows then the ease of conference calls becomes an important
consideration. Many talk show guests can only be obtained if they don’t leave their home or
office. As such, it’s very important that the host can easily connect outside callers to the
guest. Many systems require a formidable procedure of button pushing to accomplish it. In
others you can accomplish conference by just holding down two buttons.

In any event, check it out before the purchase, on an operating system. One of the
good features about the old Com-Key system was that you could see the line ringing from any
angle. A light bulb inside the line button had its light diffused by the button, thus assuring
visibility. That feature is non-existent with a simple LED arrangement. While you may or
may not use studio muting for the ringer, many times you can see the line blinking before you
are in a position to hear it. You’ll appreciate it when you are trying to call after hours.
What about recorder or console attachments? Can this be easily done or is the audio circuitry
so tricky that you risk unusual imbalance if you try it? Again, have any other stations ever
tried it? The same goes for muting the audio and ringer. On the old mechanical style key
systems, both operations were simple. With the totally electronic systems you can render the
system inoperative or destroy components if you do it wrong. Check out in advance with the
schematic. ~ Get all of your requirements guaranteed in writing as well as a complete service
manual for the system. Make a complete list of your current requirements to give to
salespeople, rather than allowing them to sell you what they think you’ll need. Heck, maybe
they’ve never been in a radio station and don’t have the foggiest idea what a beeper is or what
"remote” means.
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POWER-TRANSFORMER TESTING

Lee Eichelberger - Contract Engr Kuna, ID

I have used this procedure for testing transformers for several years. The transformer
that’s to be tested should have all primary and secondary leads disconnected and the
transformer core should be connected to a good ground.

Connect one side of the secondary to the core. Put a trouble light in series with the
primary to limit high fault current and to use as a current draw indicator. Connect primary
leads, with the trouble light in series, to 120 VAC. If the transformer is good, there will be
enough reverse EMF to reduce the brightness of the bulb. If the transformer is bad, the bulb
will operate at its full brightness. If the transformer under test is a three-phase unit, it will
have to be tested three times, one for each winding.

I would emphasize that one side of the secondary under test needs to be connected to
the core, which in turn i1s grounded. 1 used this test to find a fault that even a transformer
winding shop missed.

HOME BREW PLATE BLOCKER

Alan Roycroft - Broadcast Services Inc. Honolulu, Hi

Nothing 1s more disheartening than to find the transmitter meters all reading "tilt",
nothing going out over the air and you don’t have the needed part.

A common problem is the plate blocker found on most later FM transmitters. It
consists of a metal sleeve or tube swaged around the outside final PA tube mounting, with an
insulating cuff made from Teflon tape about six inches wide. This prevents the DC plate
voltage from passing on to the Pi network, but does pass the RF signal. I decided to "home
brew" a blocker.

First, get a small electrical grinder fitted with a thin flat grinding wheel. Remove the
blocker assembly from the transmitter, but do not try to pry the two metal sleeves apart.
They are pressure fitted and you’ll distort them. Cut a narrow groove down one side of the
outer sleeve, ensuring that you do not mark the surface of the inner sleeve which contacts the
tube’s plate. Remove the insulation and clean up the cut--especially the inside of the cut.
Finish off the cut with varying grades of emery paper.

Find some acetate drawing paper somewhere, even if it’s used. I ran a 10 kW CCA
for some months using paper that had a wonderful drawing of a public toilet. Obtain two
hose clamps. Wrap four or five layers of paper around the inner sleeve, being careful not to
wrinkle the material. Then wrap the outer sleeve into place, securing it with the clamps.
During reassembly of the blocker, arrange screws or tightening nuts on the hose clamp in a
position away of the grounded components so there is less chance of flash over. If the
clamping bolt extends beyond the nut on the hose clamp, grind it off, and tidy up sharp edges.
Do not over tighten the clamps.

Test the repaired blocker on low power for a few hours and then up to full power,
watching out for arcing. If there’s arcing, make sure where it occurs. It may be some part
was bent out of position and may have nothing to do with the modification. If you have more
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than 6kV of plate voltage, you may need extra turns of paper, or you may even find some
Teflon paper in some corner of town. At least the acetate paper will get you on the air while
the Teflon paper arrives.

RPU TRANSMITTER FEED

John Maples - WMYU-FM Knoxville, TN

Should your SCA no longer be in use, you can use the Mux-2 of your STL to key and
modulate a VHF RPU base station located at your main transmitter site, using your subcarrier
generator/demod equipment.

Simply add the
transistor switching
\ circuit shown here
4 to the demod unit, a
\ mike and amplifier
Radio Schack 275-232 Relay to your generator.

V. ey Zhazzzh This is a good

I’ O\T v+ alternative to using

VHF Base sivpwr.Supply || @ telephone line as
‘ line charges for this

purpose can be
significant.

COLLINS 820-D-2 AM TX

Ralph Hartwell - KGLA Gretna, LA

In my opinion, the Collins 820d-2 transmitter is one of the best AM transmitters around.
They are quiet and relatively trouble free, requiring only clean air filters and an occasional
wipe-down with a clean cloth to keep the finish like new. They provide a great sounding
signal with little trouble. KGLA has been using one since '72. However, several minor
problems have surfaced over the years which caused some new grey hairs to appear before
discovering the causes.

INTERMITTENT MODULATION LEVELS

The symptom was an abruptly changing modulation level with no apparent reason.
Initially, there was just a slow change in modulation level, which I corrected by adjusting the
audio input level to the transmitter.

At first, it was not too noticeable but the problem got worse with time, until after a few
weeks, there was an occasional modulation drop off to less than 10%. That was noticeable!!
The problem was finally traced to the modulation control relay, K1, which is located on the
audio driver AlAl in the compartment below the modulator tubes. This relay is used to
switch a resistive pad in or out of the audio line in order to change the input level to the
modulator when the transmitter is switched between high and low power.

Like many daytime stations, KGLA used only high power position.  Since K1 does not
operate unless you change power levels, the contacts gradually become contaminated over the

26

1N4148 1N4735 (6.2V zener)
Moseley SCD-8 Demod |
TP-8 - FET gate
closed with signal |




years, causing poor contact and varying modulation levels. This condition was aggravated by
the intrusion of fine dust forced into the relay by the cooling blower for the modulator and PA
tubes. The relay appears sealed, but actually has a slip on cover. Vibration from the cabinet
cooling fan and the main power contractor caused the contaminate film between the contacts
to break down occasionally, causing abrupt changes in modulation levels. A careful cleaning
of the relay contacts restored the modulation level to normal.

If you need to clean the relay, be careful; the relay contacts are quite small and fragile
and break easily. Do not file the contacts, since they are gold plated and designed for low
level signals. Removing the gold coating will result in rapid deterioration of the contacts and
even worse problems later on.

LOW POWER MODULATION ADJUSTMENT

The transmitter modulation level is adjusted by the first setting the proper modulation
level in the high power mode, then changing resistors in the resistive pad to reduce the audio
drive when the low power mode is selected. This is a rather inconvenient method. The
instruction manual gives resistor values for the pad for use at various transmitter power
levels. These values assume that the exact power levels are used and that the impedance of
the audio source is exactly 600 ohms.

After changing resistors a few times, I decided that adjusting the modulation on lower
power would be much easier if I were to install a pot in place of the resistors. Here’s how to
do it:

1. Turn off the main power circuit breakers to the transmitter.

2. Remove the front panel which covers the RF PA and modulator tubes.

3. Make sure that the high voltage interlock has killed the high voltage.

4. Remove the three audio pad resistors and install a 1000 ohm pot connected between
the audio input post E-5 and the ground post E-10. I used the single turn, trimpot style unit
with wire leads and a side adjust with a large screwdriver slot.

5. Connect the pot wiper to the modulator input E-9.

6. Restore the transmitter to normal operation and adjust the modulation while in high
power operation.

7. Shut down the transmitter and turn off main AC breakers. Remove the cover over
the PA and modulator tubes.

CAUTION: THE FOLLOWING ADJUSTMENTS ARE MADE WITH HIGH
VOLTAGE ON AND EXPOSED-—

8. With the main power circuit breakers shut off, block up the high voltage interlock in
the modulator tube compartment. This allow<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>