.

P

Herewe areinthe merry month of May. SPRING!...Ain’t life grand...except perhaps
for our friends in frozen Bridgeport, CT and other places where it SNOWED, rained
or was otherwise inconvenient.

Speaking of inconvenient - there was a time when remote transmitter sites had to be
checked on a regular basis. I remember this one site in Southern California. It was on
a small mountain, at the top of course with an elevation of 2000 feet or so. The road
was dirt and rock and had numerous switch-backs. Boulders often appeared which
were as big as a small bull elephant, usually near the center of the road. There were
no facilities at the site. No water, no phone, just electricity and the transmitter shack.

In summer months you had to kick the Rattle snakes away from the door so you could
getin tosee the transmitter. In winter months it was something else. Rain washed ruts
bounced your 4-wheel vehicle like a jack-in-the-box. Low spots flooded so you were
up to your axel in wet. Those bull elephant boulders would suddenly jump out of the
mist. Lightening storms were so brilliant you could drive with your lights off!

Its late on a Monday afternoon in January. The sky is dark with heavy clouds. It’s going
to let loose any minute. The transmitter has not yet been checked this day however.
Not to let rain nor sleet nor fleet of night interefere with his appointed rounds the CE
buttons up his overcoat, climbs into the ol’ 4-wheel and proceeds up the mountain,

The lightening flashes. The rain comes down in buckets. The transmitter checks out
and the CE heads for home........ oooops, the truck won’t start. No juice. Battery is
cracked and leaked acid all over the place. It’s 6 miles down slip and slide to warmth
and help. Not to Panic! however.

CE’s are known for their ability to make due with bits of wire, chewing gum and spit.
It’s back into the transmitter shack. Open the audio rack door. Remove the line
amplificr lid to expose the circuits. Then, by carefully touching the high-gain audio
stages to produce hum he taps-out a meaningless Morse code message. The studio
people figured out something was wrong and dispatched help within minutes.

But SPRING! All the rest was worth the while just to see the wild flowers bloom.

Published by PANAXIS PRODUCTIONS, PO Box 130, Paradise, CA 95967-0130
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Mini-Lesson (Power Dividers)
Fig #1
ST
\ \8023>conncctor
Disk connector
1/4 wavelength Outer conductor
Inner conductor
\ S0O239 connector
Tin car end cap .
Fig. #2
Smaller can lid for disk Fig. #3

S0239 connector

Equally spaced connectio: )“
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25
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Feeding more than one antenna at a time poses a problem
in matching impedances. A single antenna may represent
an impedance of 50 Ohms by itself. Connecting two of them
however places them in parallel and the total impedance is
halved to25 Ohms. Three would total about 16 Ohms, four
would total 12.5 Ohms, etc.

I you were to connect a 50 Ohm coax to two antennae in
parallel, even if they are perfectly tuned, would give you an
SWR (standing wave ratio) of 50/25 = 2 to 1. Three anten-
nae would give an SWR of 50/16 =3:1, and four would give
an SWR of 50/12.5 = 4:1. Normally any valuc less than 1.5:1
is acceptable so obviously we must find some way to match
impedances if 2 or more antennae are used together.

As it turns out a 1/4 wavelength of transmission line (coax)
can act as a matching "transformer”. This 1/4 wavelength of
line however must be of the right impedance itsclf.

The 1/4 wavelength "transformer” impedance is the square-
root of the product of feed impedance times the line im-
pedance. For example:

Four 50 Ohm antennas are connected in parallel making a
12.5 Ohm feed impedance. We decide to use a S0 Ohm
transmission line (coax). The impedance of the 1/4 wave
transformer would be....

50x12.5 = 625, -\/625

It also turns out that two pieces of 50 Ohm coax connected
in parallel will appear as one 25 Ohm coax. If those two
pieces are made 1/4 wavelength long and are connected in
parallel they can be used to match a 12.5 Ohm feed im-
pedance to a 50 Ohm line.

= 25 Ohms

Continued on Page 8
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More on FME Upgrades

Recently built the FMES00 Exciter. A good kit but
we have some comments.

1. C31 has been specified as 2 uF or so to improve
lows. This gives a sharp peak in audio response at
20Hz or so (greater than 10 dB). For flattest
response (20 Hz on up) we used 22 uF with 470
Ohms in series to R24/R2S junction.

2. Stereoinput (no pre-emphasis) cuts very sharpley
at 20 kHz and above. Removing C1 makes response
flat to 100 kHz +/- 0.2 dB. We used a switch to put
Cl1 in as needed for mono.

3. R22 25kHz filter is marked as 1 Ohm. Should be
10 Ohms.

4. Microphonic osc was quited by RTV’ing
{cementing} osc coil to the board.

5.. Hum on carrier was greatly reduced by using a
7812 regulator for 12V. Even good power supplies
had too much hum.

6. Our audio response is now flat 20 Hz to 100 kHz
+/- .2 dB and it sounds great. Audio response was
checked using HP 8902 modulation analyzer.

Congrats on a good design.

R. M. Florida

C1: remove if not using mono. Add R13=470,C31=22uH

Thanks for the input R. M. Note that R13 has been added
to FME schematic. For others that wish to update their
schematic - extend a vertical line from pin 11 of the PLL
straight up to the horizontal line ( + 5 volts). It was left out
of the schematic somehow. Ed.

News Tidbits

The FCC is now making available lists of the most common-
rule violations for which they impose fines, FO-17 for Cable
Systems and FO-18 for Broadcast Servciescna be had by
calling (202) 632-5050

When is a booster not a booster? The general thought I
thought was that a booster was a low power device used to
extend coverage of an FM station into a "shadow" area that
would normally be within its coverage area. Not so ap-
parently as the FCC has permitted WBZN, 50 kW, Jazz, in
Milwaukee to install a 2k booster to increase signal 25 miles

" north of Racine.
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Letters

The broadcast industry is spread far-afield, contains many interesting areas, many of which we can only keep in touch
with through trade-related materials. Fortunately we have interested individuals which can supply EBN subscribers
with their first-hand experiences. We gratefully acknowledge Bill McFadden’s conribution to this issue.

Introduction

This report is a brief summary of some
of the more inleresting aspects of my visit 10
the 1988 NAB convention. Fimt, & Lule
background. 1 am an electrical engineer for
Tekuronix working n TV M

The 1988 National Association of Broadcasters Convention
Bill McFadden

m]liu equipment, ransmiticrs, llmjng

e,

Scveral companics had what 1 1iks o
call the “wall of TVs" [0 draw attendees’

s
tems. Every year TV Division introduces
new products ai the NAB show, and most of
the cogincering saff atiends. This is my
third NAB, and since most readess of EBN
probubly never get a chance o atiend, 1
thought you would enjoy hearing about the
show.

This year's NAB show was held in the
Las Vegas Coovention Cester from Apel §
10 April 12. The anendance was over 46,000,
the greatest for any NAB show to date
There were 680 exhititors displaying equip-
ment for TV, radio, and sudlo, occupying
380,000 square fect of Boor space, up 21%
from lagt year,

President Reagan spoke Sunday, but |
did not make K 10 e show il Mouday.
His. sddress was videotaped using high
definition telcvision cquipment and was
shawn repeatedly dusing the rest of the show,

oppasition to the faimess doctrine and spoke
a litde sbout foreign policy. T finlshed up
by asking support for & now law he wanis ©
pass limiting the number of commerclals that
oould be shown during rerung of his oM
movies!

Television Exhibits

The wlevision equipment was spoctact-
lar, a5 unnal. Sony and Ampex were e two
largest exhibitors and showed iheir aray of

5, vidcotsp (woalog and
digital), editing equipment, monilors, and s0
on. Other companics showed video graphics
quip signal g lest equi

N

Sony's was the biggest, including
an array of 32 TV scroens 1S feet high and 30
feet wide. Below them were an equal
number of VIRs all synchronized w0 onc
snother and playing differert material. The

One company showed a 110 inch rear-
projection television, 1sure wouldn't want ta
ry getting that one in my living room) The
biggest screen at the show, however, was &
direct-view modcl (believe it or not). It was
90 large It had 10 be shown outdoors, 1'd say
it was about 30 fect high and 40 fect wide
and was casily visible in direct sunlight at a
disunce of hundreds of feet. Each pixel was
several square inches in size!

Perhaps the mos impresaive, according
w0 image quality, was the high definition
equipment. This equipment offcrs & wide
xreen picture (like movies) and twice the
resolwion of regular TV. Let me it you,
this stuff looks betier than 3Smm motion pic-
ture fim.

Although we are close 10 3 production
siandard, we siill have a long way © go
‘before HOTYV is broadcast o the home. To
broadcast HDTV as it exisis in the studio
would take morc than six regular TV chan-
nels, specirum we just don’t have,

No less than 13 differont (snd incomps-
tible) systems have been proposed & allow
HODTV t0 be broadcast into the home. At
least throe of these manage 10 squcczs the
cntire HDTV signal into a single 6 Miz TV
channel. This doesn't come for free, how-
ever, you have © make sacrifices to achiove

dition and resolution. The motion was cry-
stal clear and the resolution had increased 1o
650 lines lincs of vertical resolution and 750
lines of horizonsal resolution. This is prewty
close 10 the sudio production standard. In
addition, there i room in the sécond channel
10 add digital audio and data transmission.

Because there are 30 many proposals
for broad HOTYV, the A Televi-
sion Systems Commimee (ATSC) was
formed © sudy and compare the systems.
Their conclustons will help the FCC decide
which system wins, This will take somc
time, though, 30 don’t expect sdvanced tclev-
ision (ATV) in the bome for snother five
Years of $0,

Radio Exhibits

Less sp lar, but sl LY
was the radio equipment shown, Among the
oquipment shown were transmitiers, exciters,
microwave STLs, audio processors, auloma-
tion conuollers, on-air mixing consoles,
accessories, ¢1c.

The laiest development on FM broad-
casting, although not new, is the FMX sys-
tem. This system promises to make stereo
broadcasts ncarly as qulet as maono, which
will extend a station’s siereo coverage arca
dramatically, In addition, the system reduces
the: effects of multipath diswostion. This is

for car radios, where

lm.:.ldpnﬁ uu;esﬂa familiar *picket fenc-
ing" pheaomenon.
1 was able 10 take past in an on-rosd

of the sysmem, which did
indeed reduce multipath. (FMX exciters had
been installed In 3 couple of Las Vegas sia-
tions last December,) The multipath was still
there, but swisching to mono did not reduce it
any further, Hence, ! concluded that FMX
made stereo reception quality almast as good
23 mano i all circumstances.

What is necded to implement FMX?
First, a radio station needs w replace its FM
exciter with as FMX exclier or insall an
FMX module in its present exciter (some
excliers have this provigion), Next, the

Making an Effective Experimental Broadcaster’s Newsletter

We were blessed this month with a report of the NAB convention and with two studio pictures. It is greatly appreciated. We
still need more input from our readcrs however. Tcll us what’s happening at your recording studio, cable station, C-C sta-
tion, commercial station, or pirate activity - share with others! If therc is something in the way of a mini-lesson you would
like to sec, let us know. Trying to come up with somcthing meaningful each month is a royal pain - your editor needs help!

Be sure to check your address label and renew your subscription before it expires. If you do miss a few isues just let us know
and we can start your renewal with the last issuc you missed. Renewals are $18.00/year. New Subscriptions are $20.00/year.
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1988 NAB Convention, McFadden, Continued
] M. Kahn then told me that Motorola®s cart machi fcroph ics, etc.
fistener needs to buy aa FMX madio, of

course. (FMX Is compatibie, so he can sl
recelve regular FM sterco untdl he wants 10
upgrade.)

There were four or five FMX car rudios

be made by Sanyo and Sprague. Total parts
cost 10 the manufaciurer 10 aid FMX decod-
ing w 3 receiver should be a dallar or two,
I'm wid.

AM radio wat alio alive and well & the
show (if pot elsewhere). Harrls showed its
DX-25 all solid-mate 28 KW digtat AM
tansmiver. This tansminer wses 10-bit
quantization at a sampling rate equal to the
camier froquency. The digital-to-analog con-
verier (DAC) is meids from ten RP power
sources, each having twics the output power
of the previous one. The audio, which has

(NRSC).
The NRSC smandard has two per. The Bt
pert Is 8 standud 75 U3 pre-emphasis of the
wdio, the same v is weed for FM. The
sccand part is a sharp 10 X1z Jow pass fiter,
The goal of this standard is (0 improve
sudio quality while reducing inierference
between siations, This is cspocially Impors
mt for nighiimo rocepdon, which has
become 3 nightmare since the FOC deregu-
lated nightiime power levels scveral years
ago.

One reason AM radio sounds 8o Jousy
is because we sw using lousy receivers, To
provent o) hannel  interf

have been boosting their o ies 0

mm.cndumﬁédjam

channcls. (This was shown oa a newly
developed AM splater monitor) So, the
manufacturers reduce their adios’ bandwidth
even funther 1 reduce the interference.

‘What we have here is a problem that is

1% 10 retum to making wide band mdios if
overybody implements K. That's the prob-
lem. As it stands, the standard is voluntary,
and only about 20% of the AM stations have
implemented & 30 far. Thus, the NRSC is
pushing for the FCC 10 make the standard
for all AM stations. The NRSC is
swalting a reply from the RCC.

Perhaps the biggest black spot on the
AM industry has been stereo beoadcasting.
As most of you know, Kehn and Motarols
axe still bauling it out while the industry sits
back and walts for 3 cloar winner.
Meanwhile, manufacturers are losing interest
in AM sterco because 50 few sations arc
broadcasting ib This has been a real chicken
and egg problem, and if something isn't done
000, many fec! AM stereo is doowed.

At the Motorols booth 1 saw 8 sign that
claimed Motorola’s C-QUAM sysmes a5 the
de facto standard, At the Kahn booth 1 ssw a
sign that climed Xahn was going to file sult
sgainet Motorola, 1 wae intrigucd, 20 § bad &
chat with Lecnard Kahn, He was more thun
happy 10 tcl) me sbout his plans.

Mz. Kahn 10ld mc that Moiorola has &
patend oo mulisysiem receivers that arc
capable of receiviog both Xahn and C-
QUAM iansmissions. Mowela recently
sent a Jetier f0 Sony saying Sony would be
infringing on Motorola’s patent if Sony con-
tinues o make multisysiem reccivers without
8 license. Further, Motorola refused 0
license the technology %0 other com pani
effectively siopping the manufacture of mul-
Usystem sadios. This is in Motorola's best
interest since the only single sysiem radios
on the market we for C-QUAM. Radio sts-
tions won't want 10 use Kabn's ISB syseem If
nobody s making radios that can ecelve it

RN
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patent s fraudulent and he can prove it. He
says he filed for a patcnt six months before

feels there Is cnough evidence 10 look into it
further,

When [ mentioned that Motorola
undoubtedly bhas a ot of money 10 back its
case, Mr. Kabn smiled and said, just think
bow much I get in damages when I win!
Tl have 10 hand 1t 10 him, the man's & real
fighter.

Mr. Kahn in a less thea favorable lighe
‘When I asked Mr. Kabn about the edi-

ling someone a lar behind his back, so [ sent
them 3 casbon copy of my letter.” He told
me mxX W0 belicve what [ read in Radio
World, ¥ wid him k's a fool who Belicves
everything he reads.

I'm pot saying I agree or disagree with
Leonard Kahn; 1 just like 10 hear both sides
of the issve. Anyway, as onc well known
nadlo journalist often says, now you know the
rest of the sory.

Audio Exhibits

Much new sudio equipment was shown
including mixers, effects processors,
amplifiess, CD playen, b

‘Yamaha showed its new DMP7 digital
mixing prooessor, an 8x2 console with digi-
ul EQ, three buili-in digital effects proces-
sors providing 17 different effects cach, and
motorized faders that can be controlled
maoually, froin memory, o from MIDL. Up
10 four DMP7s can be cascaded, allowing up
10 32 input channels. In addition, the DMP7
is small and lightweight (7 1bs.). The price Is
around $4300, & tad expensive for the home
stadio. However, since this product is among
the first of its kind, the price is Yikely w0 drop
over (he next scveral years, 1 spent about 20
minuics playing with the DMP7, [ can't
even begin to describe what it can do, but 1
¢an sus uwp my Impressions in two words:
very nice. If 1 only had the mooey....

There were ot least & half dozen peofes-
sional Digital Audlo Tape (DAT) recorders
shown, most of which allow recording at the
44,1 KHz sampling rate forbidden in consu-
mer DAT recorders. Many of these DAT
recorders allow ediling using SMPTE time
code, & standard developed to allow audio
and video recorders to be synchronized to
one mwoiher. As expected, the audo quality
is eacellent, af least as good as CDs, with up
o two hours of reconding time oit a tape half
the size of a casscue.

Tascam showed Us new 238 Syn-
cassette recordes that allows 8-uack record-
ing on a regulor cassette using 3% S
recording specd and dbx noise reduction. it
has much the same versatility of an open-reel
recorder al a fraction of the cost. Since the
unlt was new, 8 spec sheet was not available,
but Tascam promised 10 send me onc as soon
a8 it is published. When [ saw the 238, the
first thing [ did was cjoct the tape 1o see how
they managed to squecze elght umcks on a
1/8 inch vecord head. What [ saw was two
narrow heads with four tracks each, side by
side and ataggered, for a total of cight tracks.
The eraie head had all cight tracks in the
same head, however. The price of the 238 is
adout $2400, which makes it really attractive
%0 a home recording sudio. 1 know I'm
Interceied?

Conctusion

There was 30 much (0 sce at this year's
NAB convention, I'm amazed | was able ©
sce everything | wanied 10 a2 In the two
days { was there. Every year [ go, the show
gets better and the new products more
impeessive. It would take dozens of pages o
describe everything there was w0 see, but [
hope this summary of some of the more
interesting aspects of the show gives you a
good idea of what is happening in the world
of broadcasting.

Everyone liked this year's show so
much. it is going to be in Las Vegas for the
next five years, I'm told. And with so much
10 sce, who has time 10 gamble?
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Complaint Department

Dear EBN,

| thought | should bring to your attention that
one of the advertisers listed in past issues of the
EBN may be less than honest. | and a partner
had dealings with that advertiser several years
ago and are still bitter over the outcome and the
loss of funds for services not rendered.

In my opinion that advertiser is a liar, a crook
and a lazy incompetent who will likely cheat any
of your readers he comes in contact with.

M.P.

Most publications inform their readers that their
advertiser’s integrity has not been ascertained prior to pub-
lication. While most advertisers are O.K. some others may
be less than honest. In fact we have mentioned a few times
that what appears in the EBN should not always be taken
at face value. We of course have no control over whether or
not an advertiser is honest . If we are reasonably sure
however that an advertiser IS at fault we will certainly
remove the ad.

A para-phrased version of the subscriber’s letter appears
to the left. Both the name of the advertiser and the nature
of the transaction have been removed. Remember..always
cover your rear in ANY business dealings.

Nice to Know Stuff

1/4 wavelength in coax is = 246V/f

Where fis the desired frequency, V is the velocity factor, answer is in feet

Letters, continued

This is a photo of D. B.’s studio
that we couldn’t fit in last month,
but this is all the information we
received.

How about telling us a little more
about your setup D. B.?
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Letters , continued

TE VALLEY’S

107,

your album altermative

I just thought I would write you a
short letter to let you know about an
existing pirate here in Arizona. My
equipment consists of two CD
players, two cassette decks and
several microphones. Qur transmit-
ter is a 20 mW oscillator with stereo
generator on board and a homemade
linear amplifier of about 8 watts.

We are using an authentic dipole antenna measured to our frequency of 106.7 MHz and have an ERP of about 16.2 Watts.

Our format consists of old & new album cuts from "The Who" to "Men Without Hats". We have over 450 Compact Discs in

our music library. We also feature several regular scheduled programs as follows:

Mondays 6pm
10pm
Tuesdays 6-8pm
8-9pm
Wednesdays 7-8pm
10pm
Thursdays 6pm
7-11pm
Fridays 6pm
7-11pm

NEW CD REVIEW

CLASSIC CD REVIEW
50's-60's MUSIC SHOW

THE BLOCK PARTY

THE BEATLES HOUR
BEATLES HOUR REPEATED
NEW CD REVIEW

"SLOW DANCING"(MELLOW)
CLASSIC CD REVIEW
"POWERPLAY" (DANCE

We broadcast from 6pm-11pm Monday thru Friday only. A "normal" format is broadcast at times when regular "scheduled"

programs are not being aired.

S.K.




Experimental Broadcaster’s Newsletter - May 1988

Vol. 5, No. 5 Page 8

Unclassified, Barter, Trade, Bulletins

WANTED: Help is needed in locating a schematic and manuals for MEISEI ELECTRIC Model CF-533D 10 Watt AM
transmitter (front panel digital readout, mod/r.f. meters) and the CF-811 distribution unit (both are good quality, rack mount
units). I have acess to several, but none work. I'll photocopy and return any material you can supply, or you copy and I'll
pay for the photocopy charges. Scott Welch, 252 Star Hill Rd, Woodside, CA 94062

WANTED: Low powerer AM or FM transmitter in good condition: William M. Livingston, PO box 562, Saluda, SC 29138

Mini-Lesson (Power Dividers), continued from Page 2

Look at Fig. #1. A tin can is cut with tin snips to obtain two
end caps. Four equally spaced 5/8" holes are made in one
of the end caps, two 5/8" holes are made in the other end
cap. The lid from a smaller can is used as a common con-
nection for the center pin of each SO239 coax connector.
After soldering each center pin to the inner disk the end
caps are slipped onto the connectors to make a fully closed
box. The SO239’s are secured with nuts on the outside. The
two end caps are then soldered together to close the box.

Each antenna is connected to one of the four coax connec-
tors at the top of the unit (only two are shown in the draw-
ing). ALL cables from the unit to an antenna must be the
SAME LENGTH. Two 1/4 wavelength pieces of 50 Ohm
coax are prepared and each is connected to one of the two
coax connectors at the bottom of the unit. The other ends
of the two are connected to a coax "T". A single 50 Ohm
line goes from the "T" to the transmitter

Commercial power dividers are constructed similar to that
of Fig. #3. Any number from 2 to 8 connectors may bc at-
tached to the common disk. The 1/4 wave transformer
however is a specially made coax of the requircd im-
pedance. The outer conductor of the coax is made from
copper pipe. The inner conductor may be a smaller copper
pipe or bruss rod. The impedance is calculatcd from:

138 log BIA = Z

where B = iqside diameter of outer conductor
and A = ouside diameter of inner conductor
and Z = impedance of the coax

(is it snowing yct?)

Let’s take an example from a commercial broadcast power
divider. The outer conductor is 1.5" copper pipe. The inner
conductor is 1/2" copper pipe. The INSIDE diameter of the
outer conductor is 1.5". The OUTSIDE diameter of the
inner conductor is 5/8" (.625 decimal).

15/625 =24, log24 =138, 138x1.38 = 52.50hms
This is the impedance of commonly used 1-5/8" rigid coax

used by broadcasters. The 1 5/8" refers to the outside
diameter of the 1-1/2" copper pipe.

To make a 25 Ohm coax we work things in reverse.
25/138 = .18 (which is the log of B/A) .

the antilog of .18 = 1.52 (I cheat and use a calculator)
The ratio of B to A is therefore 1.52

Aslong as the inside diameter of the outer conductor is 1.52
larger than the outside diameter of the inner conductor the
impedance should be about 25 Ohms. For example, a 1" cop-
per pipe (inside diameter) for the outer conductor and a
1/2" copper pipe (.625" outer diameter) would give a ratio
of 1/.625 = 1.6 which is close and might work ok The same
1" pipe with a 3/8" pipe inncr conductor (.5" 0.d.) would be
better however as that ratio is 1.5/.5 = 1.5 (very close).

Remember that to find a 1/4 wavelength in coax you must
include that coax’s VELOCITY FACTOR in the calcula-
tion, typically .66 for poly insulation, .75 to .82 for foam, and
larger coax (air insulation) .9 to .98..




