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Th i s i s our one -yea r a n n i v e r s a r y . How t i m e fl ies when y o u ' r e having fun. S e v e r a l 
of our s u b s c r i b e r s have been recognized in the Apri l i s sue of Popula r Communicat ions 
m a g a z i n e . A v e r y excel lent a r t i c le about low power broadcas t ing (AM) was p resen ted 
by T o m Knei te l , K2 A E S . I ts worth picking up if you havn' t s e e n i t y e t . 

More p i c t u r e s . Send more p i c t u r e s . We havn ' t s een all our s u b s c r i b e r ' s s ta t ions 
y e t . Also anyone tha t has helpful information for s u b s c r i b e r s should send in a l e t t e r . 
We' l l edi t i t i f n e c e s s a r y or p r e s e n t i t as i s . Le t ' s s h a r e e xpe r i e nc e s and informat ion . 

Your ed i tor keeps getting r eques t s for things l ike: 5 to 8 channel m i x e r / c o n s o l e s , 100 
watt AM ampl i f i e r s , 25 watt AM and 25 watt FM ampl i f i e r s , UHF tv t r a n s m i t t e r s , 
AM antenna c o u p l e r s , AM power line ( c a r r i e r - c u r r e n t ) c o u p l e r s , FM antenna ki ts or 
assembled FM an tennas , e t c . I also have had r eques t s for shor twave t r a n s m i t t e r s up 
to 100 wat ts . What do you think? Will you come to v i s i t me when the FCC hauls me 
away? 

T h i s i ssue of the EBN contains s o m e min i - l e s sons and s o m e l e t t e r s f rom r e a d e r s . 
Enjoy. 

MUSIC ON HOLD 

If you've e v e r been on mic and had the phone r ing you know how f rus t ra t ing it can b e . 
The pe r son on the o ther end expects you to a n s w e r , but you've got your hands full of 
turntable or copy. If you don ' t have a bell shut-off the da rn thing is heard on the a i r . 
Your option then is to s imp ly g r ab i t off the hook and s e t i t down somewhere and get 
to the ca l l e r when you c a n . Of course if the ca l l e r knew you w e r e on a l ive mic he or 
she probably would wai t for you pa t ien t ly . 

I don ' t like to be put on "ho ld" , A l i t t le background m u s i c h e l p s , even if i t s rock & 
ro l l (I 'm an old fuddy-duddy you s e e ) . If you have to put someone on hold then the 
following c i r cu i t might be of i n t e r e s t . If you p r e s s button "A" while hanging up the 
phone it will "hold" the line and put your s t a t ion ' s sound on i t . If you p r e s s the "A" 
button while the phone is s t i l l on the hook it will connect the l i n e , with m u s i c , and hold 
i t for you until you can answer i t . If the calling pa r ty hangs up the "hold" r e l e a s e s . 
To remove the "hold" and mus ic jus t push the " B " but ton. While on "hold" the LED 
indicator will light u p . No ex te rna l power is r equ i red - i t u s e s the phone line vo l t age . 

The schema t i c d i ag ram and p a r t s l i s t a r e on page 3. I t can be e a s i l y built on a "perf" 
board and mos t p a r t s a r e available f rom Radio S h a c k . The c i r cu i t i s po la r i ty s e n s i -
tive however . The LED end of the c i r cu i t mus t be connected to the + s ide of the phone 
l i n e . I f i t doesn ' t work when you connect and t r y i t , i t i s probably backward . J u s t 
r e v e r s e the connections and t r y aga in . 

Published by PANAXIS PRODUCTIONS, Box 130, P a r a d i s e , CA 95969 



EXPERIMENTAL BROADCASTER'S NEWSLETTER V o l . 2 , No . 4 

- 2 -

MINI-LESSON Extending the use of m e t e r s with shunts and mul t ip l i e r s 

When construct ing b roadcas t equipment , or install ing a s t ud io , t he re is often the need 
for a m e t e r of some kind. The m e t e r may have to m e a s u r e voltage from a power 
supply, or the amount of c u r r e n t drawn from the supply . The m e t e r may be used to 
moni tor audio l e v e l s , or be connected as an RF vo l tme te r to moni tor t r a n s m i t t e r out-
put power . Some t imes i t is difficult to find jus t the r ight m e t e r to do the j o b . T h i s 
is where a knowledge of shunts and mul t ip l ie r s comes in handy. 

As an example , l e t s suppose you a re building a power supp ly . L e t ' s s a y i t mus t 
provide 24 volts at .7 a m p e r e , and, you want a m e t e r or m e t e r s to show these 
m e a s u r m e n t s . You t r o t down to the local Radio Shack and find some nicely p r i ced 
m e t e r movemen t s , b u t . . . . they a r e 50 m i c r o a m p e r e s , 1 m i l l i a m p e r e , and 15 v o l t s . 
None have the r ight sca le nor e l ec t r i ca l c h a r a c t e r i s t i c s you w a n t . . .but no m a t t e r , 
you can calculate the n e c e s s a r y ex te rna l r e s i s t a n c e s tha t will make them do ju s t what 
you want . 

The sca le on the 50 m i c r o a m p e r e m e t e r r e a d s 0 to 50 so your 24 vol ts could be r ead 
at m i d - s c a l e . All tha t needs to be done is adjust the total r e s i s t a n c e so the m e t e r will 
read ful l -scale when 50 volts is put to i t . In o ther words when connected to 50 vol ts i t 
would have the requi red 50 m i c r o a m p e r e s pass ing through i t . With 24 vol ts then i t would 
have only 24 m i c r o a m p e r e s flowing through it and would read "24" on the s c a l e . 

On the back of the m e t e r package i t s a y s the m e t e r ' s r e s i s t a n c e is 2150 o h m s . The 
external resistor needed is calculated thus: Rm = Es / I meter - R meter 

Or, written out simply: Resistor (multiplier) equals Voltage (supplied) divided by the 
C u r r e n t (of the m e t e r ) and sub t r ac t the r e s i s t ance (of the m e t e r ) . 

Connected thus : 

Because the m e t e r r e s i s t ance i s so s m a l l compared to the mul t ip l ie r r e s i s t o r i t t u r n s 
out that you would only be off by about 2% if you j u s t used a 1 Megohm r e s i s t o r . You 
should use a 5% r e s i s t o r . If you want to be more p r e c i s e you can t r y s e v e r a l 1 Meg 
r e s i s t o r s until you find one off to le rance enough to be about the 997,850 ohms needed . 

Now l e t ' s look at the problem of measur ing our expected power supply c u r r e n t of .7 
a m p e r e . Fo r th is we can s e l e c t the 1 mi l l i ampere m e t e r . We s imp ly look at the 0 to 1 
sca le as 0 - 1 a m p e r e . Of course if we put 1 ampe re through it the pointer would wrap 
around the r ight hand peg , and we can ' t have t h a t . . . s o we get mos t of the c u r r e n t to go 
around the m e t e r . Th i s kind of r e s i s t o r is called a " s h u n t " . 

F o r the above example then: 
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In th is pa r t i cu la r case you' l l want only 1 mi l l i ampere to go through the m e t e r , the r e s t 
of the c u r r e n t (999 m i l l i a m p e r e s ) mus t go through the shun t . T h i s would give us a fu l l -
sca le reading of 1 a m p e r e . Your expected .7 ampere would then read at 70% of the 
s c a l e . 

The amount of c u r r e n t flowing through a r e s i s t a n c e is g r e a t e r as the r e s i s t ance value 
is l owered . In th is c a s e we want 999 t i m e s m o r e c u r r e n t flowing through the shunt as 
we do through the meter. The value of the shunt resistance then must be 999 times SMALLER, 
than the meter resistance. This boils down to: R(shunt) = I (meter) / I (shunt) x R (meter) 

Or sa id : Res is tance (of the shunt) equals the Res i s t ance (of the m e t e r ) t i m e s the m e t e r 
c u r r e n t divided by the shunt c u r r e n t . I f the m e t e r r e s i s t a n c e is 2000 ohms. . . . . . 

F o r the above example then: Connected thus: 

Because the m e t e r r e s i s t ance i s so much l a r g e r than the shunt r e s i s t a n c e then even 
with a 5% value you' l l probably s t i l l be within the 5% accuracy of the m e t e r i tsel f . The 
only remaining calculat ion is what wattage ra t ing is r equ i red for the s h u n t . I t could 
have as much 1 ampe re flowing through i t . The amount of power it would d iss ipa te 
would be I 2 R = P . Tha t i s , the c u r r e n t t i m e s i t se l f t i m e s the r e s i s t a n c e . When we 
do that we get 1 x 1 x 2 which is 2 w a t t s . I t i s good pa rac t i ce to use a r e s i s t o r whose 
wattage rat ing is 2 to 4 t i m e s g r e a t e r than that ca lcu la ted . The re fo re a 2 o h m , 5 watt 
wire wound type would do n ice ly . You could also use two 1 ohm, 2 watt ca rbon types 
connected in s e r i e s which would make a 2 ohm, 4 watt r e s i s t o r , like so : 

Music on hold schemo & p a r t s l i s t : 
R1 - 1K (or value to match source ) 
R2 - 620 ohms 
R3 - 1 K poteniometer (volume control) 
R4 - 1.2 K 1 watt 
R5 - 820 ohms 
T1 - 600 ohm/600 ohm audio t r a n s . 
C1 - 1 u F , 50 volt capaci tor 
SCR - TO-92 t ype , 100 volt 
D1 - 1N4002 
LED - 2 volt type or s o , 40 ma max 
"A" - normal ly open push button 
"B" - normal ly closed push button 

E d . note: I f these min i - l e s sons s t a r t to get too 
technical for the major i ty of s u b s c r i b e r s I can tone 
them down a bit or cover o ther t o p i c s . YOU have 
to le t me know what type of m a t e r i a l you want c o v e r e d . A few s u b s c r i b e r s sa id they 
learned something from the impedance matching min i - l e s son in the l a s t i s s u e . T h a t ' s 
good. Give me feedback so I can p r e s e n t ma te r i a l mos t beneficial to you . 
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KKTO 

LETTERS 

Dear E B e r ' s , 

After receiving the l i s t of rad io s ta t ions that a r e m e m b e r s of the LPBN I recognized 
some of the cal l l e t t e r s . I checked with my Van Jones Radio & TV Sta t ion Guide and 
s u r e enough I found 3 s ta t ions with the s a m e cal l l e t t e r s and a 4th was jus t i ssued to 
a Denver TV s t a t i o n . It would probably be wise to change conflicting cal l l e t t e r s to 
avoid any p r o b l e m s . The radio s ta t ions which have been assigned these cal l l e t t e r s 
by the FCC could get nasty i f they wanted t o . . . j u s t a s , s a y , Coca -Cola might sue D r . 
Pepper for saying " D r . Pepper (coke) IS I T ! " which is a copyrighted s l o g a n . The 
s ta t ions a r e : KAMB, 101 .5 F M , 50,000 w a t t s , 400 ft HAAT M e r c e d , CA 

KUSA, TV ch 9, Denver , CO 
KVOM, 800 kHz AM, 250 wat t s AND 

101 .7 F M , 3000 w a t t s , 200 ft HAAT, Mor r i l t on , AR 
WMAC, 1360 kHz AM, 500 w a t t s , M e t t e r , CA 

If in doubt when picking your cal l l e t t e r s you should check the Broadcas t ing Yearbook, 
Media Spot S a l e s , and Broadcast ing Weekly . These a r e often available in l i b r a r i e s . 

KKTO NEWS 
A few changes have taken place s ince our a r t i c le in the EBN a few months a g o . We 
sold our AM to another b roadcas t e r so he could expand h is h o u r s . He was on 1210 kHz 
and we were on 1200 kHz . We have added a th i rd FM s t a t i on , KWLV at 1 0 2 . 3 . With 
2 wat ts at 10 feet above ground it fi l ls in a shadow a r e a of KKTO. Its coverage a r e a 
is 6 mi les into the KKTO shadow and 8 mi les fo rward . About 15,000 people a r e in i t s 
coverage a r e a . I ts about 40% s i m u l c a s t with KKTO. 

At KKTO itself we have uped the power to 37 wat ts ERP (gain antenna) . Th i s g ives us 
a good signal 34 mi les to the Nor th , 6 mi les to the Sou th , 28 to the W e s t , and 4 m i l e s 

to the E a s t . . . . a l l with the antenna jus t 65 feet above the g round . High mountains on 
the South and E a s t s i d e s prevent our s ignal f rom going f a r the r in those d i r e c t i o n s . 

KKTO-2 FM has changed i t s name to KKOR 1 0 1 . 7 . It runs News & Information 24 hou r s 
a d a y . We a r e now the ta lk of the town s c h o o l s , s t o r e s , shopping c e n t e r s , r e s t u r a n t s , 
you name i t . . . . w e hope you know who does not know of u s . ( E d . no te , don ' t be too s u r e 
they don' t know a l ready and a r e s imp ly ignoring you for the t ime being!) 

Population Coverage: KKTO, 9 9 . 3 F M , 37 wat ts E R P , 300,000 (5 c i t i e s , 2 count ies 
plus 900,000 on cable 

KKOR, 101.7 F M , 2 wat t s E R P , 95 ,000 + cable 
KWLV, 102 .3 F M , 2 wat ts E R P , 15,000 no cable 

KKTO is in te res ted in running p r o g r a m s from other s t a t i o n s . We p re f e r p r o g r a m s be 
on Maxell XL2S or TDK SA-X tape for highest quality of sound . They may be e i t he r 
mono or s t e r e o , the tape will be re tu rned after i t i s a i r e d . 
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L e t t e r s continued 

Rebuttal : 

R e - March i s sue : I take exception to r e m a r k made concerning Class IV s ta t ions 
doubling range at 1 KW night t i m e . 

Theore t i ca l ly , t r u e ! In p r a c t i c e , NO DIFFERENCE in range by opera t ing 1 KW n igh t s . 
Why? Because everybody e l s e is a lso running 1 KW and you get nailed by H e t e r o d y n e . . . 

At WYGL, S e l i n s g r o v e , PA (where I work weekends) , I find w e ' r e getting out no 
fur ther at night than when we r a n 250 w a t t s . However , we a re heard be t t e r in the a r e a 
we do cover a t night . . . . J u s t my 2 cen t ' s w o r t h . 

R . F . H . 

E d i t o r ' s reply: Your 2 cen t ' s worth is apprec ia t ed . T h e r e is nothing l ike f i r s t -hand 
exper ience in the field to get at the t ru th of the m a t t e r . I t appea r s I unders ta ted the 
case when I sa id "Some new in te r fe rence may be noted at t i m e s . " 

NOTE: Anyone who wishes to e x p r e s s an opinion or bring up an i s sue for d i scuss ion is 
invited to do s o . Th i s is what the EBN is all abou t . . communica t ions and d i scuss ions 
that a re re levant to Exper imenta l (and commerc i a l ) B r o a d c a s t e r s . 

The following is a l e t t e r f rom an old friend who began his c a r e e r by s t a r t ing a l icensed 
10 watt FM "community" s ta t ion in San F r a n c i s c o s e v e r a l y e a r s a g o . He was a lso active 
in a l i t t le p i ra te broadcast ing in his e a r l i e r y e a r s in New York.. . . . . 

Dear E r n i e , Thought you'd like to know I made an a l l - ca sh offer of $80,000 for bankrupt 
KKER ( fo rmer ly KSPO) Spokane , WA. 1230 kHz, 1 kW 24 h o u r , C lass IV A M . I ts been 
on the a i r s ince 1921 , the o ldes t "l iving" s ta t ion in the Pacif ic Nor thwes t . We apparent ly 
won the bid in sp i te the asking p r i ce of "$100K min bid acceptable" . I ' l l be 17% owner and 
C E , we have mos t of the $80,000 p ledged. P . S . s t i l l have % of (o ther s ta t ion) ava i l ab le , 
advise! Meyer Got tesman 

Ed i to r s note: I don ' t have the bucks but if any s u b s c r i b e r s a r e in te res ted in becoming 
p a r t owner of a s t a t ion , Meyer is looking for investors. . . . . . . . . 

Dear Edi tor of EBN, Apr i l 1, 1985 

I have been in and out of p i ra te radio for about 10 y e a r s now. I g u e s s I l o s t i n t e r e s t 
in it for awhile when I d i scovered pe r sona l c o m p u t e r s . I s t a r t e d off with a s i m p l e 
T R S - 8 0 , a ca r t r idge deck (borrowed from my s ta t ion) and an old tv s e t for a m o n i t o r . 
Today you wouldn't believe what my bedroom looks l ike! I have 3 two-inch tape t r a n s -
por t s I picked up s u r p l u s , plus a l a rge console p r i n t e r , and 5 IBM disk d r i v e s . I picked 
up a Sanyosonic WHIZ 5000 keyboard and ma in f r ame , and a 25" COLOR moni tor by 
Hitchagomi ( these impor t s a r e g r e a t ! ) . I have now automated by l i t t le radio s ta t ion! 

- 5 -
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The AM t r a n s m i t t e r is hidden in the c l o s e t . Its only 50 wat t s but i t ge ts out p r e t t y 
good with my p re sen t antenna . The antenna is a 100 foot tree in the backyard with an 
antenna tap on it about 2 feet u p . I used my computer to ca lcula te the overa l l 
c h a r a c t e r i s t i c s of the t r e e , including the capaci t ive hat formed by the l imbs and 
l e a v e s . I t worked out pe r fec t , no loading coil was needed, ju s t tapping at the p r o p e r 
point up the t r u n k . I have an SWR of about 1 .3 but I can l ive with that I g u e s s . 

My computer s y s t e m has the capabil i ty to opera te the s t a t ion , makes s u r e the t r a n s -
mi t t e r is operat ing p r o p e r l y , and schedules the mus ic for m e . . I conver ted one of my 
2" tape t r a n s p o r t s to play digital ly encoded m u s i c - - - - g r e a t qual i ty . I u se another one 
of the t r a n s p o r t s for the actual p r o g r a m m i n g . You s e e , I j u s t s e t up a computer p r o -
g r a m to s e l ec t ce r t a in cuts from the f i r s t tape and put t hem in a specified o r d e r on the 
second t a p e . After that I jus t s i t back and l i s t e n . . .and play with my c o m p u t e r . 

My la tes t acquisit ion is a MODEM. A s imple hook up on the phone line and I 'm "on l ine" 
with the WORLD! I 've communicated with al l s o r t s of compute r f reaks l ike mysel f 
but none of them have a radio s t a t i on . I 've even managed to "peak" into s o m e o the r 
computers by figuring out the r ight a cces s c o d e . . . n o w t h a t ' s fun! But , I think I may 
have a p r o b l e m . . .and tha t ' s why I writ ing to you about all t h i s . 

You s e e , for the l a s t y e a r I have been compiling all the da ta I could on o ther p i r a t e 
and exper imenta l b roadcas t s t a t i o n s . I have the names and a d d r e s s , cal l l e t t e r s , 

power , hours of o p e r a t i o n . . . eve ry th ing . Of cour se I kept th is hidden in my computer 
so it could only be found with a spec ia l a c c e s s c o d e . After all we wouldn't want th i s 
information to get into the wrong h a n d s . Who knows what might happen? 

But now I 'm a l i t t le w o r r i e d . The o ther day I brought the l i s t up on s c r e e n and s e v e r a l 
of the names and a d d r e s s were m i s s i n g . . . comple te ly e r a s e d f rom the m e m o r y . I t was 
quite obvious . T h e r e would be a couple of names then s e v e r a l blank s p a c e s , m o r e names 
then more blank s p a c e s . I ts a lmost l ike someone managed to "peak" into my computer 
and take a few n a m e s , then e r a s e them from the m e m o r y so I couldn ' t tel l (or warn) 
the pe r sons whose names and add re s s were m i s s i n g . Do you suppose s o m e Government 
Agency managed to b reak into my computer? If s o , do you think i t could have b e e n . . . 
Oh, I hope not . . . . . . . . . . I AM s o r r y . Have to g o , s o m e o n e ' s knocking on my d o o r . 
L a t e r , m a y b e . . . . . . 

KFOOL Apri l 1, 1985 

Of spec ia l i n t e r e s t : ELECTRONICS BARGAINS CATALOG, ELECTRONICS SUPER-
MARKET, PO BOX 988 , Lynnfield, MA 01940 (617) 532-2323 . . . h a s computer equip-
ment cabinets (holds 19" r ack panels) 25 W, 30D, 63 H, weight 150 l b s , only $69.00 
shipped freight co l l ec t . 5 for ju s t $250 .00 . . l ooks like a b a r g a i n . 

- 6 -
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MINI-LESSON Hor izonta l , v e r t i c a l , and c i r c u l a r polar iza t ion 

Most AM s ta t ions a r e ve r t i ca l ly p o l a r i z e d . Th i s s imp ly means the i r tower i s s t r a igh t 
up and down - v e r t i c a l . The rad io frequency c u r r e n t s flow up and down the tower and 
produce e lec t romagne t ic waves that t r ave l outward perpendicular to the "polar iza t ion" 
in o ther words - the waves a r e ho r i zon ta l . When that wave p a s s e s through a v e r t i c a l 
antenna wi re i t causes a c u r r e n t to flow in tha t w i r e . Th i s p roduces a voltage along 
the length of the w i r e . A rad io connected to the wi re amplif ies these t iny v o l t a g e s , 
s e p a r a t e s out the modulat ion, amplifies the audio and feeds it to a s p e a k e r . 

Most FM s ta t ions a r e hor izontal ly p o l a r i z e d . I ' l l c o r r e c t that genera l s t a t emen t in jus t 
a moment . The antenna is s m a l l e r than an AM s ta t ion , only about 5 feet a round , or 
long , depending on the type of antenna . S e v e r a l can the re fo re be mounted on a ve r t i ca l 
t o w e r . . b u t the antenna i tself is hor izontal ly p o l a r i z e d . C u r r e n t s flow back and forth 
through i t producing an e l ec t romagne t i c wave which t r a v e l s outward in a v e r t i c a l p l a n e . 
When that wave pas ses - th rough a horizontal wi re ( receiving antenna) it p roduces a c u r r e n t 
and a resu l tan t voltage a c r o s s the antenna , . in to the r a d i o , amplif ied, demodula ted , and 
on to the s p e a k e r . 

The point of all this is tha t a ve r t i ca l ly polar ized s ignal r e q u i r e s a ve r t i ca l ly po lar ized 
receiving antenna. Theore t i ca l ly a ve r t i c a l antenna is not affected by a hor izonta l ly 
polar ized w a v e . The opposite is a lso t r u e . A horizontal receiving antenna only re-
sponds to a horizontal ly polar ized wave and not a ve r t i ca l ly po lar ized w a v e . 

In today ' s modern mobi le , po r t ab l e , and mini -equipment soc ie ty we find rad io antennas 
in all manners of po la r iza t ion . Table rad ios have l ine cord antennas hanging down to 
the f loor , c a r rad ios have ve r t i ca l an tennas , por table rad ios may be in any posi t ion 
imaginable! I f FM s ta t ions a r e mos t ly horizontal polar iza t ion then they can only r each 
r e c e i v e r s tha t have horizontal antennas! 

Of course we know th i s is not t r u e in actual p r a c t i c e . Radio waves at FM broadcas t 
f requencies can change polar iza t ion as they bounce off of buildings and h i l l s , e t c . So 
a l i t t le ve r t i ca l polar izat ion is produced by in te r fe rence with o b s t r u c t i o n s . 

To a s s u r e maximum coverage for all possible polar iza t ion ang le s , ho r i zon ta l , v e r t i c a l , 
diagonal , e t c . , c i r cu l a r polar izat ion was dev i sed . NOW most FM s ta t ions e i t he r have 
or wished they had c i r c u l a r po la r i za t ion . A c i r c u l a r polar ized t r ansmi t t ing antenna 
cons is t s of a horizontal and ve r t i ca l antenna, on the s a m e axis ( s ame posi t ion on the 
t ower ) , which a re fed identical s ignal l e v e l s , but a re phased 90 d e g r e e s a p a r t . The 
resu l tan t radia ted wave ro t a t e s through all angles of polar iza t ion once each cycle of 
the t ransmi t t ing frequency! The s ignal i s e ssen t ia l ly " sc r ewed" into s p a c e a t the r a t e 
of 100,000,000 t i m e s a second (100 MHz)! No m a t t e r what the polar iza t ion of the re-
ceiving antenna i t ge t s the s i g n a l . 

T h e r e is a s l ight d i sadvantage . Half of the power goes into the ve r t i ca l antenna and 
half goes into the hor i zon ta l . Unless the t r a n s m i t t e r power is doubled the coverage 
dis tance is only about 70%, A l s o , i t i s difficult to a r r ange for c i r c u l a r polar iza t ion 

on the AM frequencies for obvious and lengthy r e a s o n s . 
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WANTED, FOR S A L E , EXCHANGE. S W A P , BARTER 

Wanted: Rock p r o g r a m s for my LP s ta t ion on t r a d e b a s i s . Will produce free rock 
shows for you if you supply tape and $1 .00 for p o s t a g e . Send for l i s t ings and free 
ROCK promo to: Music Data B a s e / K A O R - F M , PO Box 1625, S i l v e r S p r i n g s , F L , 
32688-1625, 

F o r Sa le : Five watt F M , Make decent offer . Contact Rich Whi te , Mt Vernon P l a z a , 
1058 Mt . Vernon A v e . Columbus , OH 43203. 

F o r Sa le : 3 kW wate r cooled dummy load , 50 o h m s , 7 / 8 " flange mount . 250 wat t 
communicat ions type FM t r a n s m i t t e r , 50 MHz but can be conver ted up to about 150 
MHz by al ter ing tank tuning co i l , in cabinet with all m e t e r i n g , tubes and power 
supp ly . . shou ld have 5 or 10 watt exc i t e r if used for b roadcas t ing , p r e s e n t exc i t e r ok 
for voice only . Shipping wieght about 200 l b s . Make offer s t a r t i ng at $250,00 + 
f re ight . Contact Ern ie at 916 534-0417. 

Wanted: Seeking co r r e spondence / i deas from other E . B / P i r a t e t y p e s . F o r m e r l y a 
local mus ic ian , I now work as a weekend D . J . - a n n o u n c e r at a 1 kW c o m m e r c i a l AM 
s t a t i on . I a lso opera te a mobile recording s t u d i o . Want to s t a r t a low-power s ta t ion 
for the purpose of promoting local musc ia l t a l e n t . No room within fo rmat for such a 
p r o g r a m where I w o r k . C & W or ien ta t ion . Mailing add re s s for my record ing operat ion: 
Underground Sound, PO Box 143, S u n b r y , PA 17801-0143. 

F o r Sa le : Two AM 5000 uni ts upgraded for m o r e power and frequency c o n t r o l . Both 
a re in one cabinet with two power suppl ies (5 watt amps) and two e x c i t e r s . $350.00 
or bes t offer . A L S O , FM t ransmi t t ing antennas cut to your f requency . QUARTER 
WAVE type gives effective power gain of 2 on metal mas t ; $100 .00 , HALF-WAVE 
type gives effective power gain of 4 on metal m a s t ; $ 1 3 5 . 0 0 . A L S O , FM t r a n s m i t t e r 
in deluxe cabinet with l a t e s t r ev i sed c i r c u i t r y , upgraded to 1/2 wa t t , WITH 1/4 wave 
antenna (covers 7 mi les with antenna 15 feet above g r o u n d ) . . . $ 4 2 5 . 0 0 . Contact: 
Steve Webb , KKTO i n c , 816 Woodlawn D r . Thousand O a k s , CA 91360 or phone (no 
col lect ca l l s ) (805) 495-0262 

F o r Sa l e : NUMARK DM 1000 m i x e r . 2 phono, 2 t a p e , 2 m i c , c u e , m a s t e r fader and 
t a lk -over swi t ch . $40.00 Contact Paul K r i e g l e r , 423 N 47th S T , O m a h a , NE 68132 

F o r S a l e : Heathkit IO-4235 " s c o p e " , dual t r a c e , t ime de lay , 35 MHz (good to 100MHz) 
v e r y c lean , built i t myself . Make a reasonable offer . New kit cos t is over $800 .00 , 
Contact Ern ie Wilson (Panaxis) at PO Box 130, P a r a d i s e , CA 95969 


