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Used Equipment For Sale 

Over the past couple of months, there have been numerous 
requests for Radio Guide to include a used equipment classified ad 
section. 

I'll be honest with you, I have never liked the way classified ads 
have been done in the past. There always seemed to be a jumble of 
tiny commercial ads mixed in with the "real stuff" and, though I see 

the reasons for that, it was always irritating to wade through all of it 
just to find what I wanted. 

Also, the fact that the classified ads in most publications are 
free, works to everyone's disadvantage. A seller catis, places an ad 

and the equipment sells - - but that person never calls back to 
remove the ad. So, as many of us have found, when you call about a 
piece of gear, you find out it was sold four months ago! Yet the ad is 
still running. There's got to be a better way! 

Here's what we're going to do: the classified ad section will be a 
separate canary-colored publication mailed along with, but separate 
from, the Radio Guide. It will be called the Broadcast Equipment 
Shopper. The ads will be laid out in a straight forward, easy to find, 
and infornative manner - - you'll be able to find what you're looking 
for right away. 

The ads you place in the Broadcast Equipment Shopper will 
cost $3.00 per insertion, for one month. This will help to support 
the cost of printing the Shopper and will entitle you to as many 
words as you need to describe your gear properly. I only ask that 
you describe your gear in as concise a manner as possible - - but I 
leave that up to you. 

As was the case with the Radio Guide, the success of the Broad-
cast Equipment Shopper will be entirely up to you. The Broadcast 
Equipment Shopper is designed to meet your needs. 

(Broadcast Equipment Shopper) 

Here's what to do: 

Write to Radio Guide and describe your 
equipment for sale 

Use as many words as you feel you need, to 
describe your gear properly 

Make sure you include your phone number, along with 
your name and address 

The ccst is $3.00 per ad, per month, and checks should 
be made out to Rochester Radio 

Send to: 

Rochester Radio 
P.O. Box 7001 

Rochester, MN 55904 

Success and Reward 

I started the Radio Guide because I felt there was a need for 
basic radio maintenance information in this industry. Too often we 
hear about the psychology of management and proper dress. It 
doesn't matter whether you wish to remain at your present job or 
aspire to management levels. A solid foundation in the basics of 
radio technology and maintenance will earn the respect of your 
peers and the admiration of your superiors. This is the purpose of 
the Radio Guide - - to help you to acquire and maintain that basic 
knowledge. You have helped to make that possible by contributing 
technical tips and articles. 

I didn't want to hold cash payment as a carrot for articles. I 
wanted to see if there were enough people out there who would 
contribute information without reservation. This was the real test of 
the Radio Guide concept. Were there others who felt as I did about 
the lack of real-world information and were they willing to share 
their knowledge without compensation? 

Many of you have told me that Radio Guide is doing the job it 
set out to do, and I now feel Radio Guide is on solid ground. With 
success comes rewards. Obviously, 1 do make a profit on the Radiu 
Guide. Because of that, it's only proper that a portion of it should be 
returned to those who are the unquestionable source of Radia 
Guide's success. From now on, all articles and tips will be paid for. 
Here's how it will work: for an article of 2000 words, Radio Guide 

will pay $30.00; for an article of 1000 words, Radio Guide will pay 
$15.00; and for a tech tip, we will pay $5.00. This is a start. As the 
Radio Guide grows, so will these payments. This is not as much as 
some of the other trade publications pay - - but then the chances of 
your article being published in Radio Guide are virtually 100%. As 
I've said before, if it's technical nuts & bolts, and you send it in, it 
will get published - - and now, you will be paid for it. 
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Do You Have the Answers? Mistakes and Corrections 

Harris MWIA Power Change 
Dave Downing, at ( 518) 585-2840, has a Harris MW1A he needs 

help with. He wants to tri-power the unit and needs a complete 
schematic and instructions for the change. Give Dave a call, if you have 
what he needs. 

Wilkinson FME-10 Exciter Mods 
Lloyd Spivey at WLLS, (502) 298-3268, would like to talk to 

anyone regarding modifications or improvements that can be made to 
the Wilkinson FME-10 exciter. 

Dison Audio Console 
Ray Bagby of KWEY, ( 405) 772-5939, needs assistance and infor-

mation on an audio console manufactured by Dison Engineering Corp. 
of Nowatta Oklahoma. It seems to be late sixties vintage and in pretty 
good condition. Give Ray a call, if you can help him out. 

Moseley MRC-1600 
Ron Dick, of KMSU in Mankato Minnesota, would like some help 

with an MRC-1600. The channel-one lower function intermittently 
activates by itself at random times. He's replaced relay drivers and 
decoders, but no luck yet. Call him at ( 507) 389-5678. 

Equipment Check List 
A number of stations have called to ask for ageneric check-list they 

can use to give them an idea of what should be looked at on a daily, 
weekly, monthly and yearly basis. Quite a few stations only see an 
engineer for emergencies. Even though there may be no qualified tech-
nicians at a radio station, it does not mean that a program of observa-
tion and inspection cannot be instituted. Send in your lists and ideas 
and we'll create a consolidated check-list for publication here. 

Send to: Radio Guide 
511 18th St. SE 

Rochester, MN 55904 

ECONCO 
EC9NCO 

--I 

%flimmae 

WE REBUILD POWER TUBES 

ECONCO 

1318 COMMERCE AVENUE 

WOODLAND, CA 95695 

TELEPHONE 916-662-7553 

Listed below are a few 

OUTSIDE CA 800-532-6626 EXT. 300 

FROM CANADA 800-848-8841 

TELEX 176756 

FAX 916-666-7760 

examples from our price list. 

3CX2500F3  $410.00 

3CX3000A7  $495.00 

3CX3000F7  $520.00 

4CX5000A $790.00 

4CX15,000A   $1,090.00 

4CX3000A  $695.00 

We buy duds. Call for a quote. 

Power Siftor u» Is OK 

On page twelve of the December issue of Radio Guide, Mark Goff 
of KOOL-106 FM in Oklahoma, talked about a problems he had with 
Continental transmitter gating cards. He felt, at that time, that lightning 
surges had gotten through a Power Siftor (tm), a lightning surge protec-
tion device manufactured by Current Technology. 

Radio guide has since been informed, that while it was indeed the 
lighting surges that caused the damage to the gating cards, it was not the 
fault of the Power Siftor (tm). It turns out that the device had been 
installed improperly, with a suspect grounding system. Barry Epstein 
and Sandy Dansburg, of Current Technology, provided Mark with 

insight into the design and operational theory of the their product and 
are still working with Mark to resolve the problems. 

Thanks to Mark Goff for his honesty and apologies to Current 
Technology for any bad press. 

FCC Rules & Regs Stock Numbers 

After publication ( of course) of the January issue of Radio guide, 
I found out that the stock numbers for the publications listed on the 

front page of the Guide were incorrect. All of the stock numbers should 

have been preceded by 004-000-. I should have realized that there's no 
such thing as a short federal stock number! 

Sorry About That . . . 

In the January issue of Radio Guide, on page 10, the by-line under 
the "No Audio" tip should have read: Earl W. Hocker - KTAN/KTAZ - 
Sierra Vista, Arizona. And, as if that's not enough, the city and state 
listed under "Modulation Peak Problem", should have been Valpariso, 

Indiana, instead of California. It's Winter here in Minnesota, and I've got 
California on the brain. 

CRL SPOTLIGHT 

Converting to the 
NRSC Standard? 

Want to Improve Coverage 

of Your Station? 

CRL's new PMC 450 AM Limiter is a cost effective way to convert your 

station to the NRSC standard, and in many cases improve your 

coverage as well. The PMC 450 consists of a gated input compressor 

followed by an NRSC compliant tri-band limiter section. An adjust-

able presence band boost augments vocal clarity and punch. A 

patented overshoot corrected low-pass filter ensures maximum 

modulation control. Low frequency tilt correction circuits plus 

adjustable asymmetry levels assure compatibility with all transmitter 

types. Suggested retail price is only S1695. Our two week trial program 

will prove to you how sound of an investment the PMC 450 is. Call or 

write us for details. 

SYSTEMS 

CRL Systems 
2522 West Geneva Drive 
Tempe, Arizona 85282 U.S.A. 
18001 535-7648 1602I 438-0888 
TELEX: 350464 
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Harris FM-25K PA Overloads 

By R. Lee Wheeler 

Wheeler Broadcast Consulting 

Shawnee Mission, Kansas 

Morning Drive Over-Loads 

Having installed and operated four Harris FM-25Ks and one FM 
25K1 over the last four years, I have encountered a couple of prob-
lems which are typical of all of the units, at all of the power levels I 
run at the various installations. The problem manifests itself as a 
sudden and severe plate current over-load which, of course, gener-
ally seems to occur during the morning drive. The cause and cure of 
the problem is in the automatic power control in the transmitter. 
The Harris design of FM transmitters incorporates a power control 
scheme which varies the screen voltage to the PA tube, as a means 
of power adjustment. The automatic power control is quite simple. 
It senses the output power of the transmitter and compares it to a 
reference voltage generated by the auto power control front panel 
adjustment. If it senses a power above or below the 2% or 4% win-
dow selected, the transmitter automatically engages a motor-driven 
Variac in the screen circuit, which in turn lowers or raises the 
screen voltage until the output power returns to a value within the 
window. 

The power control problem occurs when the line voltage to the 

transmitter falls, which in turn drops the "run what you brung" 
plate voltage as well as the output power. With all other things being 
held constant, if the plate voltage drops, the transmitter likes to see 
heavier plate loading. With all other things being held constant, if the 
screen voltage rises, the transmitter likes to see heavier plate load-
ing. 

Over a short period of time, the only reason for the automatic 
power control to operate is when the line voltage drops and the 
output power drops. The automatic corrective action of the auto-
matic power control makes this already bad situation worse by 
raising the screen voltage. The net result is that the screen voltage 
increases, which leads to an increase in plate current - - but an 
actual reduction in output power due to the de-tuning of the final 
caused by the combination of these actions. The real kicker is that 
the automatic power control on most of the older versions ( pre mid-
86 vintage) can only be adjusted during a "plate on" condition. If you 
have overloaded, the only way to turn the box back on is to go to the 
transmitter site and back the IPA drive level off to a point where the 
transmitter will no longer over-load, back the screen voltage off of 
the right-hand peg, and then adjust your drive back up and re-tune 
the final. 

Switching to Manual 

I have spoken to Harris about the problem and their suggested 
remedy is to tune the transmitter and set the power controls during 
a worst case line voltage sag. I personally have a real problem with 
this remedy as it results in operation which is 2-5% inefficient most 
of the time. It is also an inconvenience since most transmitter work 
occurs between midnight and 4 a.m., when line voltages tend to be 
higher than average. 

The easiest solution to this problem is to simply switch to 
manual power control. At all of my installations this has cured all 
problems with the transmitter and resulted in very stable operation. 

At all of the sites combined, I have totaled less than 2 minutes of 
down time and no instances of less than 90% or greater than 105% 
output power. The down side to this solution is that on transmitters 
which were built before the VSWR foldback modification was added, 
there is no remote power control at all. 

If you have a site which is subjected to really wild voltage 

swings, the solution to the overload problem is the screen trans-
former itself. If you are lucky enough to be running 208V primaries, 

tap the screen transformer up to a point where the maximum screen 
voltage is around IkV. On some installations I have used the 240V 
taps and on others I have used the 250V. In most cases this will 
prevent the box from automatically de-tuning itself off the air. 

Blank Cassettes... 
Perfect for Demo Spots 

BASF Pure Chrome 

Shape Precision see-thru shell 

in quantities of: 

50 100 

C-5's $.53 ea. $.46 ea. 

C-10's $.58 ea. $.50 ea. 

C-15's $.63 ea. $.54 ea. 

Custom lengths are also available 

BASF LI-ID Normal Bias 

Michelex German made shells 

in quantities of: 

50 

C-5's 5.49 ea. 

C-10's 5.53 ea. 

C-15's $.58 ea. 

100 

5.42 ea. 

$.46 ea. 

$.50 ea. 

PHONE: (507) 288-7711 

FAX:(507)288-4531 

Tom Jones Recording Studios 
220 South Broadway 

Rochester, Minnesota 55904 

Don't Retire that Old 
Executive ... Retrofit! 

With Broadcast Devices' field proven 10-minute retrofits you can make 
your old sturdy Harris Executive console perform like todays top of the 
line. These affordable retrofit electronics are modern plug-in 
replacments for the old technology mic preamps and line amps. They 
also will retrofit other Harris consoles including the Diplomat, President 
and Ambassador series. It makes good sense to retrofit -- you save 
thousands over the purchase of a new console and studio redesign, 
improve your sound and eliminate the maintenance headaches that 
cause embarassing downtime. If you ever plan to sell your console, 
our retrofits can dramatically increase its resale value. Contac: 
Broadcast Devices or your local broadcast distributor today for more 
details. 

Coming soon: Retrofit modules for the 
Harris Stereo Statesman, Gatesway II 
and Dualux II series consolesl 

Suggested list prices: Line amp: $360 
Mic Preamp: $165 

Affordable solutions for the broadcaster ... 
5 Crestview Avenue Peekskill, NY 10566 (914) 737-5032 bdi 

Brcadcast 
Devices, Inc. 
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THINK MLW-1 
• Three stereo inputs, one stereo output 

• Automatic switch to secondary or tertiary inputs 
on primary loss of channel 

• Automatic switch to secondary or tertiary inputs 
on primary loss of audio 

• Automatic loss of channel correction 

• Automatic audio polarity correction 

• User programmed sequence and time delays 

• On-line audio monitoring and switching 

• Microprocessor based 

• Audio error alarms and level matching 

AND MORE... CALL OR WRITE 

FOR COMPLETE DETAILS 

TE 
TITUS 
TECHNOLOGICAL 
LABORATORIES 

1134 Nelpsic Rd., Glastonbury, CT 06033 
(203) 633-5472 

THE "NFR" STORY 
NFR is Noise Free Radio 

A book covering the birth of the idea and 

development of a working system 

A new idea for a new service for 

the old AM Broadcast Band 

The tests that have been run 

and the tests yet to come 

How to get in the race to be the first 

NFR station licensed in the USA 

................................ 

. . . $12.00 . . . . . 
• Includes postage & handling • 
•••••••••••••••••••••••••••••••• 

Make your check or money order payable to 

"Noise Free Radio" and mail to: 

• 
Ill al In al BBB II al II BBB BBB II la II III MI BBBB 

Noise Free Radio 

P.O. Box 8086 

Lakeland, FL 33802 

Be sure to include your name and mailing address! 

MCI Flutter Dancer Boogie 

By Gary Minker - WPBG/WIRK 

West Palm Beach, Florida 

Along the same lines of the recent articles in the December 

1988 issue of Radio Guide entitled MCI TAPE TIPS, there may be 

some additional problems lurking in a JH-110 A/B/C. The tape 

handling problems associated with the play/record mode are usually 

very different from those of the wind modes. Some problems of the 

play/record mode that resemble phase-lock problems, really are not; 

they are compensations for other problems. The can of worms can 

look like this: 

1. The capstan motor exhibits a once per revolution quiver 

which can be seen while monitoring the DC drive voltage to the 

motor from the phase-lock board. This problem is usually 

called to your attention by the audible wah-wah-wah sound 

that emanates from the capstan motor. This noise usually is 

accentuated when operating the motor at low fixed or variable 

speed. 

2. The flutter dancer arm jitters or wows while running tape 

at any speed but is accentuated at low speed. 

3. The machine operates at maximum tension when running. 

4. The machine will not hold a stopped position and winds at 

an un-controlled speed over 5,000 FPM. 

The jitter of once per revolution that is visible on the scope 

trace while monitoring the DC drive voltage to the capstan and/or 

the output of the servo tach on the capstan will more than likely not 

be the lack of concentricity of the tach mylar or the correct phase 

alignment of the opto-eyes in the tach assembly. The problem is 

related to the extremely low horsepower of the capstan motor. A bad 

bearing in the capstan motor which would place micro-inch-ounces 

of strain at the same position in the rotation will give the motor this 

jitter, one time per revolution. Removal of the motor and driving it 

with a variable power supply will show analog variations of the drive 

current. A stroboscopic study of the capstan will show this change 

also. The jitter and/or flutter of the capstan is also audible as sort of 

a wah-wah-wah as it rotates. If re-building the tach and capstan is 

not in the game plan (provided the bearing wear is not severe), an 

updated phase-lock board is available which exhibits resistance to 

the anomalies of this problem (#PC 2500- 1033-XX). 

True, the flutter dancer arm is a problem as outlined in the 

previous article, and the positioning of the magnet is critical to 

smooth operation, but glitches that appear in the output of the take-

up and supply servo tachs can cause the arm to dance its own tune. 

A non-polarized 25V lytic or tantalum across the output of the two 

tach motors will help to slow down the tendency to correct non-

existent torque problems which also force the dancer arm to aggra-

vate the analog torque board. Odd combinations of reel size and 

unusually low reel tensions will also aggravate this dancing. 

Full or erratic reel tension is often related to dirty molex con-

nectorswhich connect the reel servos to the mother board. Cleaning 

and periodic movement of these connectors will clear up this prob-

lem which also causes the flutter dancer arm to boogie. 

The uncontrolled wind from a standing stop or panel command 

is for the adventurous. When rebuilding the reel servo motors, 

notice the wind polarity of the DC output. After rebuilding the mo-

tors (generators), loosen the rear brush cap and adjust the cap for 

best output wave form and polarity. Yes, it's true these servos can 

put out the opposite polarity in a wind situation and cause the 

machine to run at over 5 times normal wind speed with no stopping 

ability except for power-down brake clamping. 
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These 2 new ICs and RAMKO RESEARCH 
have just changed the whole concept 
of Broadcast Audio!! 

Introducing the incredible, new, xL SERIES 
of professional studio equipment! 

U.S. INGENUITY 
Dramatic developments in analog ICs have enabled us to 
develop an entirely new concept of high performance, profes-
sional studio equipment: rock solid construction; perform-
ance found only in units costing 2 to 3 times more; and pricing 
that MI leave you simply incredulous. 

FEWER PARTS/LOWER COSTS 
The ICs above are two of the latest new releases from leading US 
manufactureres. A new quad op amp & VCA that deliver more 
performance and power for package size than anything previously 
available. Naturally, more circuitry in a single IC means: smaller 
product size: increased reliability; fewer manufacturing costs; and 
dramacally lower prices! 

PERFORMANCE & VALUE 
All of the xL series delver performance to meet the requirements 
of ever the most demanding professional. S/N ratios of -85Db to 
-90dB; distorton of 0.008% or less; and +25dBm out to mention a 
few of She more important spec's. Value? The xL series brings a 
new meaning to the word "VALUE" and does it in capitals! Prices 
unmatched oy anything else in the industry-2 year warranties-
performance on the cutting edge of technology-and construction 
that wift stand up to whatever the situation demands. 

NO I:USK 2 WEEK TRIAL 
YoLre the tinal judge and our trial period gaurantees that you get 
exactly what you expect, each and every time. No ands', ifs or 
out's. Simple put, if at any time within two weeks of receiving your 
order (custom equipment excluded) you are not completely satis-
fied or have just changed your mind, return it in like new condition. 
Upon verification of condition an immediate refund (less shipping 
expenses) will be issued, for payment in full or C.O.D.'s, or your 
account will be credited if purchased open account. What more 
could aryone ask? Pricing that will save you 20%-60% over any 
competitve product _Unsurpassed quality and performance...A 
no risk opporunity to prove to yourself that every claim we make 
is true. And, everything is backed by our 2 year warranty! 

CALL TODAY 
Cal RAMKO RESEARCH today or, better yet, one of our master 
dealers listed in this ad.. Youv'e nothing to lose except possi-
bly some preconceived notions about how much quality 
real ly costs! 

CALL TCLL FREE (800)678-1357 

RAMKO MASTER DEALERS 
BARRETT ASSOC. 
OCEANSIDE, CA 
(619) 433-5600 

BROADCASTERS 
GENERAL STORE 
OCALA, FL 
(904) 622- 9058 

CAVECO 
EOUFMENT CO. 
ONTARIO, CANADA 
(416) 438-6230 

ELECTREX CO. 
MIAMI, FL 
(305) 651-5752 

PROFESSIONAL 
AUDIO SUPPLY 
FORT WORTH, TX 
(800) 433-7668 

R.F. SPECIALTIES 
PITTSBURG, PA 
(412) 733-1994 

SOUTHERN COASTAL 
MARKETING 
PINEVILLE, NC 
(800) 438-6040 

RAMKO RESEARCH 
3501-4 SUNRSE BLVD. 
RANCHO CORDOVA, CA 95742 
(916) 635-3600 

deurdulat STEREO AUDIO- 1 
CONSOLES 

4, 6 & 8 MIXER, SINGLE CHANNEL STEREO-$1295 to $2850! 
The new xL series of broadcast consoles redefine the term "solid state" From the beautiful exterior finish of Carbide Black, muted grey's and 
special xL white polyurethanes and the exceptionally long life (5 million operations), silent illuminated push button switches, thru the rock solid 1/10' 
thick aluminum control surface to the individually housed (double RF shielde) plug-in modules and bussing system, it will be immediately evident 
that nothing has been skimped on to bring you both the finest sound possible and construction that far exceeds anything else available. In short, a 
console that will stand up to years of use (and/or abuse), deliver performance that can only be found in the highest caler productioe consoles, is a 
snap to install and program, and a dream to operate. 
HIGHLIGHTS: Each mixer is programmable for mic thru line level on input A and high level on input B. Indentical PROG1 and PROG2 output 
channels each individually or simultaneously selectable at each mixer. Huge 4' multi-color, expanded scale solid state 'VW meters. Long life 
faders driving special luira low distortion VCAs for precision tracking and noise free operation. Overhead protected audio switching ICs that cannot 
be driven into clipping. Internally located barrier strips for ease of installation and future changes. Double module shielding, extensive bypassing, 
intsrumentation "STAR" ground system, and RF beads for high level RF immunity.*Four, six & eight mixers Single & dual output ve-sions Mono 
mix outputs 15 inputs(4 mixer), 19 inputs(6 mixer), 23 inputs (8 mixer) 'programmable mic/line inputs each mixer "mic inputs prog-ammable for 
stereo or mono feed 'programmable muting External 20 watt stereo monitor amp *On air light's relays *Plug-in modules Optional start/stop 
controls • 

Li xL41S (4 mixer, single channel) $1295. xL42S (4 mixer dual channel) $1450. xL61S (6 mixer, single channel) $1795. xL62S (6 mixer, dual 
channel) $1950. xL81S (8 mixer, single channel) $2595. xL82S (8 mixer, dual channel) $2850. 

e 

AUDIO DISTRIBUTION 
AMPLIFIERS 

DUAL CHANNEL, PRECISION AUDIO DA'S. Two different units providing dual 1x4 or single 1x8 and dual1x8 or single lx16 operation. 
Individual output level controls, XLR input connectors, rear panel switch for independent or single feed. Standard barrier strip or optional quick 

disconnect phone jack output connectors. Optional outputs metering/phones monitoring available. Balanced in & out. +25dBm out max; .008% 
dist; 10Hz to 100kHz resp.;-85dB s/n. xL4s/8m-table top & single or dual 1 3/4" rack mount. xL8S/16M- table top & single 1 3/4' rack. 

Li xL4S/8M-$195. xL8S/16M-$360. Cat for option prices. 

MINI AUDIO 
MIXERS 

6 MIXERS 8( UNMATCHED VERSATILITY. Three different models with: phones monitor; master level control; expansion port, metering; 
phantom power; mic & line inputs on each mixer & programmable voice gating. Dual XLR & phone jack connectors on each input and barrier strip 
outputs. Balanced in/out. 10Hz to 20kHz resp; .008% dist; -83dB line level & -72dB mic level s/n; +25dBm max out; UL listed supply. Talbe top or 
1 3/4' rack. U xL6M1(no metering or phantom pwr.)- $ 190. xL6M1A (metering & 21v phantom power) - $225. xL6M1B (metering, phantom pwr. 
& voice gating) - $295 CI PS-20 (UL listed power source powers one to five units) - $25 

TURNTABLE 
PREAMPS 

cl" 

STEREO, DUAL MONO & COMBINED STEREO IN ONE PACKAGE! 
Precision performance with dual mono, stereo & combined stereo balanced outputs. Resp., 20Hz to 20kHz, 0.25dB; dist., 0.008%; 
+25dBm max out into balanced 600 ohms: -84dBm s/n; 300mv headroom. Table top or single and dual rack mount. 0 xLSCM2 - $154 

MIC & LINE AMPS-
PHANTOM POWER 

DUAL CHANNEL WITH SWITCHABLE MIC/LINE INPUTS & 21V PHANTOM POWER. Balanced XLR inputs and balanced phone 
jack outputs. +25dBm max out into 600 ohms; resp., 10Hz to 20kHz, -1dB; 0.008% dist.; 72dB gain mic & 22 dB gain line; -71 dB s/nmic & -84dB 
s/n line. Front panel level controls.. Table top or one thru four 1 3/4" rack mount. 0 xLM2L2 - $129. PS-20 (UL listed power source powers 1 to 
10 units) - $25 

* THIS IS ONLY A PARTIAL LIST OF OVER 80 DIFFERENT PRODUCTS MANUFACTURED FOR THE BROADCAST INDUSTRY. 
0 AUDIO RCUTERS SWITCHERS starting at $ 1273 CI STUDIO POWER AMPLIFIERS from $99 CI MODULAR AUDIO DA'S from, $900 L.1 SOLID STATE 
METERS D AUDIO MATCHING AMPLIFIERS $115 TO $174 C1 MIXERS (studio & portable); COMPRESSOR/LIMITERS; and the list goes on. Call for our 
new catalq or specific specifications sheets. 



RCA BTF-20 Filament Leads 

By James A. Eberhart - WQIIK/WMEE 

Fort Wayne, Indiana 

You have PA plate voltage, but no plate current or power out-
put. The driver(s) are operating normally, although there is no ( or 

well below normal) grid current in the PA tube. All line and filament 
voltages are normal. I have seen this happen to two different people 
at two different stations, both operating the 20 kW version of this 
transmitter, and I might add that they were stumped for a long time. 

The problem is that the filament leads from the feed-through 
capacitors to the tube socket will age over a period of years and the 
lugs on the ends of the wires will eventually develop a high enough 
resistance that the tube filament will not light up. This same prob-
lem can develop from the filament transformer to the feed-throughs 
in back of the PA cabinet, but this is usually caught because these 
are easy to inspect. Check the insulation on the leads in the PA 
cabinet and if the insulation has become hard and brittle, that is the 
sign that overheating has occurred. 

A good source for replacement leads is your local welding 
supply shop. They can supply a very flexible cable of the same size 
as the original and they have the tools to install the large lugs for 
you. 

I strongly suggest that these leads be thoroughly inspected every 
six months for heating, either by removing them or with a good light 
and a small mirror. 

One last hint, ceramic tetrodes DO light up. With only the 
filaments on, crack the front door and take a look under the block-
ing condenser shelf. If you don't see a nice warm orange glow com-
ing out of the ceramic, you know what the problem is. 

Broken Fingers & Blowers 

By James A. Eberhart - WQIIK/WMEE 

Fort Wayne, Indiana 

A couple of tips for the newcomers - - us old folks learned this 

a long time ago, the hard way. 

1. Check those blower impellers every six months. The curva-
ture of the blades will load up with dirt and the volume of air deliv-
ered by the blower will drop off to the point where the air-flow 
switch will shut the filaments down. I found one transmitter so 
dirty, that the air-flow switch had been jumpered across. I was told 
by the engineer at the station that the switch had gone bad a long 
time ago and was never replaced. We removed the short after clean-
ing the blower and the switch worked just fine. 

2. Before you change the final, look around the anode finger 
stock and count the number of fingers that are missing. After you 

replace the final, count the finger stock again to see if any additional 
are missing. Many years ago, I had one break off and fall down into 
the socket without my knowledge, shorting out the bias. The result 
of that was a ruined brand new tube, when I applied plate voltage. 

RCA BTF-5/10/20E TRANSMITTERS 

We're still looking for articles, tips and information regarding this 

series of transmitters. There are still quite a few of these trans-
mitters out there, provid ing reasonable service. In many cases it's 
taken a lot of work and ingenuity to keep them running, and to 

find parts ( if any). Send those articles and tips to: 

Radio Guide 
511 18th St. SE 

Rochester, MN 55904 
I.  
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POWER - side" 

The solution to many of AM -idio's 
most serious technical problems 

From the developers of the 

AM STEREO system 

"that isn't afraid of the dark" 

KAHN COMMUN CATIONS 
INCORPORATED 

425 Merrick Avenue 

Westbury, NY 11590 

(516) 222-2221 

Nobody does it better. 

The Telos 100 and Telos 10 digital hybrids are the acknow-
ledged leaders in providing the highest quality telephone talk. And 
now we introduce the most complete family of interfaces and 
accessories. More than ever, Telos hybrids can provide you with 
the performance and features required by your installation. Isn't 
it time for you to experience the pleasure of great phones? 

Call Toll Free 800-732-7665 

BRADLEY 
BROADCAST 
SALES 

Where Service and Engineering Make the Difference 

8101 Cessna Avenue • Gaithersburg, Maryland 208794177 
MD & DC: 301-948-0650 • FAX: 301-330-7198 



RCA BTF-5D Rectifier Stack 

By Steve Minshall - KTRB 

Modesto, California 

Several years ago I had a serious problem with the rectifier 

stacks of an RCA BTF-5D. The rectifier stacks would fail several 

times a year until I did some modifications. The first problem I 

found was that the voltage dividing resistors were of a value of 22K 

or 27K at 2 watts. Considering the voltage across them during the 

none-conducting time of the rectifier stack, they were running in 

excess of their dissipation rating. The cure for this problem was to 

replace all the resistors with a 220K 2 Watt value. 

The second problem with the rectifier stacks is that they are 

located in the bottom of the cabinet, tucked in a corner, ( the cabinet 

having only a ventilation screen at the top). The whole cabinet runs 

very hot due to poor ventilation. RCA recognized this as a problem 

after some of the transmitters were in the field and they sent out a 

notice to drill three 1/4 -inch holes in the grid compartment so that 

the pressurized air from the grid compartment would provide some 

cooling to the rectifiers. The small holes are just not enough - - but 

the solution is not to enlarge the holes as this would reduce the air-

flow through the tube. 

My solution to the ventilation problem was to install a 230-Volt 

muffin fan at the bottom of the cabinet hooked up to the primary of 

one of the transformers. The fan was bolted vertically onto the floor 

of the cabinet ( using a piece of aluminum angle) and the air-flow was 

directed at the rectifiers. The fan was placed as close as possible to 

the removable back panel of the transmitter. The last step was to 

cut a 6-inch by 6-inch hole in the back panel adjacent to the fan and 

a piece of perforated metal was bolted over the hole. After the fan 

was installed, the cabinet ran just warm instead of hot. 

My wife and I spent most of the night doing the rectifier stack 

modification and installing the fan. After these two modifications, 

there has never been a failure of the rectifiers. 

Another problem, I had, was a screen overload condition. The 

transmitter would run, as long as the screen voltage was kept below 

a certain level. This level kept getting lower over the course of a few 

hours until the transmitter would not put out any appreciable power 

at all. All my troubleshooting led to the screen bypass capacitor (on 

the final) and an ohmmeter check showed it to be just fine. But I 

tested it With an old Heath bench power supply and when the volt-

age was increased to about 100 Volts, it would suddenly short. 

The screen bypass capacitor is built into the bottom of the 

cavity around the tube socket and is made by sandwiching four 

silver-plated pieces of mica between aluminum plates. I made a 

temporary repair by erasing a circle of silver plating around the pin-

hole in the mica. 

In the six years I took care of this transmitter, the only other 

failure was the blower motor which was replaced by a motor pur-

chased in town. Overall,the BTF-5D was a very reliable and stable 

transmitter. 

For Your Information. . • 

A new and continuing feature of the Radio Gu- ide, is the 

reader-service "coupon" located on page 12. Fill in all the in-

formation asked for, and circle any advertiser's number 

from which you wish to obtain more information. Along 

with the "coupon", feel free to send a couple of technical tips 

you may have lying around. We can use them! 

CRL SPOTLIGHT 

Upgrading Your 
FM Processing? 

The CRL FM1G audio processing system is the perfect answer for 

those of you with a small budget, but a large budget neec for FM 

processing. With the FM1G you get the market's cleanest limiter the 

SMP-850, followed by the SG-800A digitally synthesized stereo 

generator. The SMP-850 features a powerful input con-pressor, 

followed by our exclusive variable transfer function pre-emphasis 

limiter. Image widening stereo sound field enhance circuitry is 

standard equipment. The SG-800A's digital pulse amplitude modu-

lator produces a flawless baseband stereo signal. Find out what the 

FM1G can do for you. We have a two week trial program available. 

Call or write us for details. 

CRL Systems 
2522 West Geneva Drive 
Tempe, Arizona 85282 USA. 

18001 535-7648 1602)438-0888 
TELEX: 350464 

A REMOTE 
POSSIBILITY! 

Get LOGICONVERTER for remote control of CD 
players, cassette decks, or just about anything! 
LogiConverter's opto-isolated inputs and relay out-
puts eliminate incompatibility between your 
console and what you're controlling. It will also 
create a STOP function even if your console has 
'start-only' outputs. LogiConverter will control up to 
four machines ... easily and reliably! 

HENRY ENGINEERING 
(818) 355-3656 

We Build Solutions 
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HIGH PERFORMANCE AT AFFORDABLE PRICES 

Front Panel Programmable PLL FM Exciters: 

10 W, $1,995 30W, $3,495 

20 W $2,795 80W, $4,495 

[ 

FM Solid State Amplifiers: 

100W, $3,495 500W, $5,995 

250W, $3,695 1000W, $11,995 

FM Tube Amplifiers: 

800W, $6,995 2000W, $9,995 

1500W, $8,995 5000W, Call for price 

Call BEXT for a Distributor Near You 

BEXT INC. 

739 Fifth Ave. Ste 7A 

San Diego, CA 92101 

Tel (619) 239-8462 

Fax (619) 239-8474 

Our most popular tool kit 
FREE* . . . Enter and WIN! 

Drawing April 14 

116,LK model 17 
83 hand tools 

Xcelite, Weller, 

Channelock, 

Magna and 

many other 

famous, top 

quality names 

Regularly $399 ea. We're giving away 2 

R&K's guarantee is simple. They lifetime-guarantee all of the hand-

tools in their tool kits. If a tool breaks, simply return it to R&K for 

an immediate no-charge replacement. 

We're giving away 2 model 17 kits as pictured above. To enter, simply put your 
name and title on your station's/company's letterhead and mail to: Dept. db, P.O. 
Box 1487, Richmond, IN 47375. This drawing is open to everyone who makes 
broadcasting a career. 

ALLIED 
Broadcast Equipment 

— A HARRIS COMPANY 

1-800-622-0022 

ATLANTA RICHMOND 
LOS ANGELES CHICAGO 

DALLAS 

RCA BTF-5/10/20E 

Transmitter Tips & Hints 

By Steve Brown - WLTE 

Minneapolis, Minnesota 

This is a compilation of tips from Mike Hendrickson and I. 
Mike is Director of Engineering of Hedberg Broadcasting Group of 

Spirit Lake Iowa. Please understand that these tips are our opinions 
only, and we'd welcome rebuttals! 

First, believe it or not, some good things to say about the 3TF-
5/10/20E series transmitters. Despite some faults, they're built like 
Sherman tanks, and unless you abuse them for an extended period 
of time, they forgive mistakes. The now-antiquated 120 VAC control 
ladder even has its benefits. First, it's isolated from ground with a 

good transformer ( unlike other models of the same vintage), and it 
appears to have been designed during a time when cutting corners 
on component ratings wasn't so important. My first encounter with a 
BTF-10E in 1974 worried me - - all the relays in the control ladder 
were soldered in! Since then, I haven't seen or heard of anyone 

who's had a relay failure that necessitates replacement. Is it the 120 
volts or the AC that keeps the contacts clean? 

The factory VSWR protection is a waste of time. The combina-
tion of the mechanical meter and short lifetime lamps, plus the 
technical bulletin on how to "fix" the problems by disassembling the 
unit every few months, warrants a look at alternative protection by 
an external unit such as a Bird Wattcher. The ironic thing is that our 
system, a BTF-40E, uses the identical unit in the combiner unit, and 
with no maintenance, it has never burped. 

Efficiency and Stability Improvements 

The efficiency curves in the manual tend to be rather pessimis-
tic, at least for the BTF-20E. There are some things to improve PA 
efficiency and stability, however. A glance at the transmitter sche-
matic for the BTF-5E, shows a series LC circuit across the filament 
leads (although not included in the 10 or 20 kW models). Mike 
reasoned that, since the tube in the 10 kW box is the same as a 5 
kW model ( except for anode size), it wouldn't hurt to add the circuit 

to his BTF-10E. The metal plates that bolt to the filament connec-
tions at the tube socket are not available from GE, but they did 
supply him with shop drawings and a doorknob capacitor value; 
and a local machine shop supplied the metal and labor. The efforts 
yielded a 5% increase in efficiency. The circuit is hard to adjust, 
because if it's mis-tuned, you won't see changes in plate current. 

Moving the capacitor up and down the slots in the two conductor 
plates in 1/8" increments, will produce the changes in current that 
tell you you're getting close. 

Check to see if your BTF-5/10/20E has a hose-clamp installed 
on top of the PA cavity, where the transmission line exits. Mike's 
BTF-10E didn't, and a call to RCA a few years ago produced the 

comment that it didn't matter at that power level ( although my BTF-
20Es had them). He had always experienced instability in tuning, 
that acted like poor neutralization, but re-adjusting the neutralizing 

sliders didn't change anything - - they were always set correctly. 
Also, there had always been an inordinate amount of RF in the 
transmitter building, that careful grounding hadn't changed. He 
decided to apply a sleeve on the top side ( outside) of the cavity, 
notched so it could be compressed by a hose-clamp to the 3 1/8" 

line, where it passes through. After installation of the clamp, RF 
leakage in the area of the transmitter went down considerably. His 
remote control behaved itself, as well as the rack mounted STL 

receiver, and he gained another 1% to 2% improvement in efficiency. 

Simple Things to Improve Reliability or Decrease Parts Costs 

Keep tuning and loading plates in the PA cavity parallel and 
spaced equally from side to side, through their entire length. Sliding 
finger-stock is not the way to tune a transmitter, but keeping con-

stant tension on the fingers, through proper alignment, will greatly 
expend the life of the contacts. If you're tuning a BTF-20E at full 
power or less, with clean intact sliding finer-stock, and you still 
draw arcs, check the alignment of the movable outer plates on 
tuning and loading assemblies. 
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The cesium contaminated vacuum arc gap on the rear of the PA 
cavity is there for a reason, but they do fail. Rather than spending 
money for a replacement or leaving the protection out, we used a 
spark-plug. Machine copper or brass stock to the same outside 

diameter as the end of the old vacuum gap and tap it to fit on the 
small threaded end (top) of the spark-plug. Machine a second piece 
of stock to be larger than the threaded end of the spark-plug that 
goes into the engine, and tap it to screw the spark-plug into. Ma-
chine the remaining end of this stock down to the outside diameter 
of the old vacuum gap. Set the plug gap at 1.2 to 1.5 kV with a "hi-
potter"; plug the new device in where the vacuum gap went, and 
you're in business. 

Here's a final idea that applies to all transmitters. Mike used 
this one on his BTF-10E when he moved it from one site to another. 

The transmitter had been operated for years in the upper level 
of a portland cement plant, and looked just a bit dusty! When the 

transmitter was moved to a better location, no attempt was made to 
clean it up. When Mike moved it to it's final resting place in Mankato 
Minnesota, as his back-up rig, he removed blower, tubes, PA cavity 
and anything else easily removable, and sprayed down the whole 
box, inside and out, with a weed sprayer containing a detergent/ 
water solution. This isn't so crazy - - Tektronix uses a machine that 
operates like a big commercial dishwasher to do the same thing with 

their gear. He then thoroughly rinsed the box with a garden hose, let 
it dry outside on a sunny spring day for several hours and then 
moved it inside to dry out for a week or so. No transformers were 

removed for this operation - - the blower and motor seemed to be 
the only rust-prone items. In the meantime, he completely disas-

sembled the PA cavity and tube socket parts, and replaced old parts 
with new as necessary, then re-assembled the cavity and the rest of 

the transmitter. The only major problem since then, was the appar-
ent "drift" of tuning. This turned out not to be the transmitter, but a 

frequency drifting Harris TE-3 exciter that drives it. When the ex-
citer drifted to a new "home", the maintenance engineer would 

notice power output drop off and attempt to re-tune the transmitter 
to correct it! A check with a frequency counter located the culprit. 

I. 

FCC 
Database 
ONLINE SERVICES 
• 24-hour Remote Access 

• AM, FM, FMTX, NCE-FM, TV, 
LPTV, ITFS Studies/Searches 

• Terrain/Population FAA & 
FCC Tower Databases 

• Predicted Contours 

• DATAFLEX — user-specified 
sort/retrieval programs 

• FLAGsm SERVICE — Broadcast 
site monitoring report 

datswopld e 
A Service of DVV, Inc. 

P.O. Box 30730 
4827 Rugby Avenue, Suite 200 

Bethesda, Maryland 20814 
(800) 368-5754 (301) 652-8822 

Your Help is Needed ... 
If we're doing alright, let us know. If we're not serving your 

needs, let us know that too - - and at the same time be sure and tell 
us what you think needs correction, modification or expansion. 

Remember, Radio Guide depends upon your suggestions for 
its content, direction and its very existence. You've said you've 

wanted it, so here it is. Please, help to create a useful technical 

publication. 

Give me a call me at (507) 280-9668 - - Ray Topp, editor. 

as 

Il 

VALUABLE COUPON $$  

OK TO PHOTOCOPY 
NO CASH VALUE 

EXPIRES 3-31-89 

SYSTEM 20-VI 

This coupon will be redeemed by Broadcast Audio Corporation 
for $2,000.00 (per console) toward the purchase of additional 
mixers, options, or BAC accessories, when presented with a signed 
purchase order for one or more System 12-VI, 16-VI, 20-VI, or 24-VI 
Stereo Audio Consoles. 
This is our finest, completely modular console series, with 3 stereo and 
1 mono line outputs; digital clock/timer; peak level indicators; and 
headphone EQ-all standard. 5-frequency EQ mixers and pan pots are 
optional. And, the low profile design is recessed only 2.5 inches 
(tabletop mounting optional). BIG SAVINGS on a GREAT AUDIO 
CONSOLE during this limited time offer! Call Broadcast Audio or your 
participating BAC representative now—operators are standing by. 

11306 SUNCO DRIVE 
RANCHO CORDOVA, CA 95742 
(916) 635-1048 

PUN 

Through Dull FM 
With Brighter, Clearer Sound! 
Want your FM signal to be the champ in your market? 
Brighten up the sound of your signal with the B/E FX-30 
Exciter and the Orban 8100 A/1 Optimod. Punch up 
your sound with this special low price knockout 
package from the Audio Broadcast Group! 

Call for details NOW! 
1-800-798-2342 

The 

AUDIO 
broadcast group inc. 

2342 S. Division Avenue • Grand Rapids, MI 49507 
0 1989 
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Tips From The Field 
Technical Tips From Around the Country 
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AEL Interlock Tip 
By Bob Ladd - WNRR 

Bellevue, Ohio 

I had an experience this past summer working with an AEL 
transmitter that may be of interest to anyone pulling maintenance on 
these units. 

I had run into an open filament transformer on an AEL FM 2.5 
KD. After making the repairs, I wanted to view the final cavity while 
the high voltage was applied to see if any arcing would occur. The 
AEL has an interlock defeat mechanism built into each interlock 
switch, which when pulled out and turned, bypasses that switch 
from shutting down the high voltage if a door is opened. 

I had neglected to pull out the interlock to bypass the switch at 
the open door. Naturally, when I hit the high voltage, nothing hap-

pened. In every transmitter I have worked on, the normal procedure 
at this point would be to bypass the interlock then hit the high 

voltage button again. Not so in the AEL! As soon as the interlock is 
bypassed, the transmitter does what ever it was commanded to do 
just prior to the bypass. In this case, the high voltage came to life. 

Since interlock switches are often located near high voltage poten-
tials, the chance for high voltage shock is good. Watch for this with 
AEL transmitters. It could save your life. 

Air Conditioner Tip 
By Bill Rett - KWTR 
Lakeport, California 

If your transmitter building air conditioner compressor is 
running and the power fails for a couple of minutes or less, the 
compressor will draw excessive current trying to re-start against the 
high head pressure, and will likely trip its circuit breaker. 

The addition of a time-delay relay keeps the compressor from 
running for the period of the delay, after power returns. The adjust-
able time-delay relay is available from Graingers. 

✓ 
1 

Please-We Need Your Help! I 
If you have any short tech-Ups, send them in or better still, 

call me at (507) 280-9668 and we'll talk about them. Remember, 

I it doesn't do anyone any good if you keep that information to i 

• yourself. Don't assume that everyone knows about your special I 
I technical tip. Send them in - - they'll be printed in the next issue. I 

120 VAC 
t  

Time Delay Relay 
Dayton - 5X829 

Thermostat Air Conditioner 

If the thermostat is not accessible, here is an alternative: 

240 VAC 

o t1  
o  

120 VAC 

Time Delay Relay 
Dayton - 5X829 o  

K1 Air Conditioner 

K I , is a plate contactor out of an old RCA BTF-10B transmitter 

1111 MI MI In • IM MMM 

. . . editor 

Silence is Golden and 
less work with telcom c4 

for RADIO and TV. 

• 

The NR system 
you just set and forget. 

• A product of ANT 
Telecommunications, Inc. 

• No wasting time with 
lining up — not even for 
tape exchanges. 

• Up to 118dB dynamic range — 
the widest dynamic range 
available in any noise 
reduction system today. 

• Over 15,000 channels 
in use worldwide. 

• No breathing or pumping. 

Distributed by: 

RAM BROADCAST SYSTEMS INC. 
346 W. Colfax Street, Palatine, IL. 60067 

New York ( 516) 832-8080 Chicago (312) 358-3330 Tennessee (615) 689-3030 

• No overshooting. 

mi No pre or post echo. 

• Applications: 
Cartridge machines 
SIL 
RPU 
Reel-to-reels 
Cassettes 

telcom c4 
Silence by Design 

Mailing Labels 
AM, FM & TV BROADCAST STATIONS 

Fast Service 

100% Accuracy Guaranteed 

Select by: Type of Station 

Transmitter Power 

Geographical Area 

Market Size 

Commercial Educational • 
Ill Ill al BBB Mali II alla III II MI Ill Ill Ill III al III Ill II MI 

▪ III II III Ill al aaaarna la MI BBB al MI MI anla 

• 
Cheshire or Pressure Sensitive labels 

Total Cost: $66.00 per Thousand Labels " 

.................................... 

. . . Phone (800) 338-3264 . . . 

. . 

. . 

. Broadcast Mail Inc. . 

.................................... 
1111381111 BM MI BM IM Ma III NB In MI la all WM BIM 
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Contract Engineers 

Radio Guide will provide space here for contract 
engineers wishing to expand their business. To be 
listed here, just give me a call at (507) 280-9668. 
This list is not a recommendation of any particular 
engineer. You will have to determine for yourself the 
qualifications of a particular person for the job. 

Tom Becker 
Miami, Fonda 
305-825-7037 

Peter C L. Boyce 

Midamerica ElectrDnics Svc. 
New Albany, lndiaia 

812-945-1209 

James Boyd 
Boyd Broadcast Tech. Svc. 
Tualatin Oregon 

503-692-6074 

Mike Brown 
Portland, Oregon 
503-245-4889 

Lee Freshwater 
Blue Ridge Consultants 
Flat Rock, North Carolina 
704-693-1642 

Chuck Gennaro 
Wisconsin Rapids, Wisconsin 

715-422-6763 

Kirk Hamak 
Memphis, Tennessee 

901-529-0098 

Richarc A Hyatt 
Maine Engineering Assoc. 
Gardiner, Maine 

207-582-4192 

John Morton 
Duranço, Colorado 
303-247-8734 

Don MuseII 
Broadcast Engireering Svc. 
Mouth of Wilson, Virginia 
703-579-4461 

Mark F'allock 
Marandee Broadcast Eng. 
Chatsworth, California 
818-M2-9475 

Ransom Y. Place Ill 
Danbuy, Connecticut 
203-798-9395 

John Ramsey 
West Hartford, Connecticut 
203-243-4703 

Christopher Scherer 
Miami, Florida 

305-667-5918 

Lee SO roca 
Soroca Electronics 
SyracJse, New York 

315-458-5123 

Tom Toenjes 
Signal Specialists 
St. Mays, Kansas 
913-437-6549 

Dave Wrenn 
Aiken, South Carolina 
803-649-1663 

Brad Johnson 
Central California 
209-526-6277 

Scott Dean 
Dean Engineering 
Fresno, California 

209-434-2358 

Gary Smith 
Advanced Technical Svc. 
Abilene, Texas 

915-672-5149 

James A. Chase 
Electro-Labs 
Angola, Indiana 

219-665-6427 

Gary Reardon 
Ware, Massachusetts 
413-967-6156 

James Droege 
Electronic Engineering Svc. 
Beatrice, Nebraska 

402-228-0780 

Michelle Hunt 
Denver, Colorado 
303-469-1293 

Tim Pozar 
Broadcast Engineering Cons. 
San Francisco, California 
415-695-7727 

Mark Bohach 
Columbus, Ohio 

614-385-75A1 

Bob Ladd 
Bellevue, Ohio 
419-483-2511 

Dave Hebert 
Pasco, Washington 
509-545-9672 

Dave Biondi 
The Radio Service Company 
Houston, Texas 
800-444-2301 

Bud Stuart 

STURADCO 
Susanville, California 
916-257-7820 

Ronald J. Doto Sr. 

Salem, Oregon 

503-378-7024 

John L. Nix 
Salem ' Oregon 
503-581-4056 

Steve Agnew 
Broadcast Technical Svc. 
Lincoln, Nebraska 
402-475-8920 

Marsh Johnson Sr. 
Broadcast Operational Sys. 
Albany, Oregon 

503-928-8318 

Carl Sampieri 
Sampieri Engineering 
Huntsville, Alabama 

205-830-8300 

Don Roden 
Roden Engineering 
Huntsville, Alabama 

205-533-3676 

Don Haworth 
Haworth Engineering 

Fargo, North Dakota 

701-237-5346 

Jim Taylor 
Jim Taylor Engineering Svc. 
Augusta, Georgia 
404-738-2911 

Mike Tosch 
Intersteller Broadcast Eng. 
San Diego, California 

619-576-8239 

Jeff Twilley 
Ocean City, Maryland 
301-289-4545 

Howard M. Ginsberg 
Communications Eng. .nc. 
Essex Junction, Vermolt 

802-878-8796 

Donald Frank White 
Roanoke Rapids, No. Carolina 

919-535-2599 

Adam Perry 

S&B Communications Inc. 
Buffalo, New York 
716-832-7090 

Thomas C. Taylor 
Total Communications Tech. 
Old Fort, North Carolira 
704-668-7977 

Roger Gucci 
Techworks 
Milford, Connecticut 
203-878-3196 

Harold Snure 
Calvmet Business Comm. 
Merrillville, Indiana 
219-769-4044 

Dwayne Burlison & Assoc. 
Houston, Texas 
713-890-6565 

Rick Cruz 
Mount Vernon, Ohio 
614-379-6440 

Mark Persons 
M.W. Persons & Associates 
Brainerd, Minnesota 
218-829-1326 

Hal Ross 
Air Corn Communications 
Greenville, Pennsylvania 
412-588-8999 

Broadcast Computer Bulletin Boards 
Broadcast Computer Database 
7 days a week, 24 hours a day 

All Baud rates (8 data, no parity, 1 stop) 
Specializes in on-line engineering programs 

David Armstrong ( sysop) 
(713) 937-9097 

Network Communication System Broadcast BBS 
300/1200 Baud rate 

Specializes in technical tips and schematic graphics 
(601) 373-0160 

I. J 

Morning 
zoo-in-a-box. 

3:0 JAVA THE HUN • . epness 1 

Java The Hun vocal shifter — one of 70- Broadcast 
Uffra-Harmonizer- digital effects designed to let 
you dial up pre-progrommed insanity. It's easy to 
afford the broadcast-engineered H3000B's power 
and flexibility ask your Eventide distributor. 

RADIO'S MOST COLORFUL BLACK BOX 

EVENTIDE INC 
ONE ALSAN WAY 
LITTLE FERRY. NJ 076-:3 

Eventide 
he next step 

TEL 201-641-1200• TWX 710-991-8715. FAX 201-641-1640 

THE CART 
YOU CAN 
COUNT 

ON... 

Brett Huggins, C.E. 

KROZ, Tyler, TX 

"We've been using AA-4s for 
about a year and a half, and 
they're working out real well. 
I use them hard and heavy on 
both music cnd commercials, 
and I've had very few problems. 
They last a Icing time:" 

If you'd like tD feel this good 
about your carts, call (800) 
522-CART for more information. 

CART AFTER 
,â> CART. 

Intiy% 
audiopak inc. • 1680 Tyson Drive 

PO Box 3100 • Winchester, VA 22601 
Tel (8)0) 522-CART or 

(703) 667-8125 • Fax (703) 667-6379 
TLX ( 310) 476-1180 

THE CART 
YOU CAN 
COUNT 

ON... 

Ray Pollard, G.M. 

KSKG, Salina, XS 

"We've used AA-4s since 1986, 
and they perform flawlessly. 
We've had no phasing prob-
lems at all—they just work great 
They're the only cart we use" 

Only one cart could inspire this 
kind of confidence: Audiolak. 
To find out why, just call 
(800) 522-CART. 

CART AFTER 
CART. 

audiopak inc. • 1680 Tyson Drive 
PO Box 3100 • Winchester, VA 22601 

Tel (800) 522-CART or 
(703) 667-8125 • Fax (703) 667-6379 

TLX (310) 476-1180 

'OA 

Running out of room? 
Plenty of rooms 

in here. 

,.œC1 POO. • maim 
f •ire ) gxedel 

Locker Room reverb/echo—one of 7!i0 broadcast-
engineered H3000B audio effects you can use 
"right out of the box" The powerfu and versatile 
Broadcast Ultra-Harmonizer' is also amazingly 
affordable—put it to work for you 

RADIO'S MOST COLORFUL BLACK BOX 

EVENTIDE INC 
ONE ALSAN WAY 
LITTLE FERRY. NJ 07643 

Eventide 
the next step 

TEL 201-641-1200 • TWX 710-991-8715- FAX 201-641-1640 
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Discover the Delta Difference. 

1 - CRL Systems 

2 - Econco 

3 - Tom Jones Recording 

4 - Broadcast Devices 

5 - Titus Technological Laboratories 

6 - Noise Free Radio 

7 - Ramko Research 

8 - Kahn Communications 

9 - Bradley Broadcast Sales 

10 - Bext Inc. 

11 - Allied Broadcast Equipment 

In addition to AM Stereo. Bridges, and Ammeters, Delta 
provides a rugged line of products for your FM or TV facility. 
Fully interlocked Coaxial Transfer Switches, a Transmitter 
Power Controller, and the new High Power Pulse Reflecto-
meter all ensure your station operates efficiently. To experi-
ence the Delta Difference. con-
tact John Bisset today at ( 703) 
354-3350. Delta Electronics. 
Inc.. 5730 General Washington 
Drive, Alexandria, VA 22312. 

The Above Standard 
Industry Standard. 

DELTA ELECTRONICS 

el989 Delta Flertromes, I nt 

e 
=== 

SYSTEMS 

CRL Systems 
2522 West Geneva Drive 
Tempe, Arizona 85282 
18001 535-7648 (602) 438-0888 
TELEX: 350464 CRL TMPE. UD. 

Circuit Research Labs has for sale 
the following items: 

1 APP-400 

1 PMC-300A 

1 SCA-300A 

6 SEP-400A 

6 SEP-400B 

4 SMP-800 

1 SEP-800 

9 SMP-900 

11 SPP-800 

$650 

$650 

$900 

$810 

$810 

$1050 

$1350 

$1170 

$1050 

Please call if you are interested in 
purchasing any of these units. The 

phone number is (800) 535-7648 

Radio Guide 
February, 1989 Volume 2 - Issue 2 

Mail to: Radio Guide 511 18th Street SE 

Rochester, MN 55904 

Fill out the information below, and then circle the number of any 
manufacturer from which you would like additional information 

12 - Audio Broadcast Group 

13 - Broadcast Audio 

14 - RAM Broadcast Systems 

15 - Broadcast Mail Inc. 

16 - Audiopak Inc. 

17 - Eventide Inc. 

18 - Inovonics Inc. 

20 - Data for Small Systems 

21 - Stanley Broadcast Engineering 

22 - Northern Magnetics 

23 - Ron Radio 

24 - Delta Electronics 

Name   

Title   

Company   

Address   

City   

State  Zip Phone  

FCC's Engineering 

AM, FM and TV Data Bases 
On floppy (or) 9-track tape 

Call today to request a free sample 

Data for Small Systems 
Suite #236 

2020 Pennsylvania Ave. NW 

Washington, DC 20006 

(703) 276-9442 

SBE STANLEY BROADCAST 

ENGINEERING 

James S. Stanley 

Engineering Consultant 

P.O. Box 24601 

Tempe, AZ 85282 (602) 264-8752 

NORTHERN 
MAGNETICS 
CERTIFIED TAPE HEAD SERVICES 

Northern Magnetics is an industry leader in the 
supply and service of tape heads and tape head 

products. 

P.O. Box 16409 

Minneapolis, MN 55416 

Phone: (612) 333-3071 

Telex: 1561238 MPS UT 

FAA Repair Station # C14-57 

Delta 
Inovonics FMX & NRSC 

Energy Onix 
Hnat Hindes 

L.P.B. CRL Stereo TV 
All the Major Brands at Competitive Prices 

Ron Radio Communications 
P.O. Box 201 

Brightwaters, NY 11718 
"Professional Broadcast Engineers serving the Industry" 

800-666-3525 

AM-DA Adjustment 
Frequency Searches 
License & CP Applications 
Studio Installation 

Jim Saunders 
President 

F' 
2,TM 

A Stereo is here! 
ON-AIR IN SMALL AND MAJOR MARKETS, HERE AND ABROAD. 

IS; 
As of Decembere1988,71rstations have committed to the FMX* Coverage-

Extension FM Transmission System. Some of these stations have been on-air in 
FMX Stereo for months. 

FMX Stereo promises the broadcaster greater stereo coverage with the 
new generation of receivers scheduled for early '89 production. But there's no 
reason for you to wait. 

4111111111M11111111111111111111111161111111111111111111111.111111.11111111111K 
.• 
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Inovonics is the pioneer in FMX Stereo broadcast hardware. Our field-
proven Stereo Generator, with its simple digital and patented techniques, de-
livers superb FM and FMX Stereo performance at a disarmingly affordable price. 

And we stand behind this exciting new technology, as has been our cus-
tom with all Inovonics products since we began in 1972. 

DON'T WAIT — CONTACT US TODAY. 

FMX STEREO IS HAPPENING NOW! 
'FMX is a r . istered trademark of Broadcast Technol.. Partners. 

Inovonics Inc. 
1305 Fair Avenue 
Santa Cruz, CA 95060 

Tel (408)458-0552 
FAX (408) 458-0554 
TTY (408)458-0557 
Tlx 3730800 
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