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Caveat Emptor
That means buyer beware. Rath er

than go through long lists of problems
that fellows have had with various
firms , getting into a hassle over ni ts,
perhaps a short list of who to contact
fo r deta ils abou t what firm is in order.

If you would like consumer info re:
HT Specialists, also possi bly known as
Curtis Communications, in willow
dale, Ontario, write to Bob Coburn
WIJJO, RFD 2 Tinkham Lan e,
Londonderry , NH 03053.

Consumer info on Herbert Gordon
Company , also known as Bolton Labs,
and possibly other names, Harvard,
Mass., check with Charles Terry
W4 FZX 1300 Shady Lane, Orlando
FL 32804 ; James Sandberg K6HE,
1138 E. Rustic Road , Escondido CA
92025; Willi am Watts WA0SQL, 1020
Main , Durango CO 8 1301; Stanley
Allan , R I Box 99, Durango CO
8 130 1; James Thurber W41CF Box
373, Boyn ton Beach F L; Thea Vance,
21 2 Ellendale, Crown Poin t IN 46307:
Max F raser VE4MF. Binscarth ,
Mani toba; Carl Pohlner K3PZE, 1780
Joan, Balto MD 2 1234; Harvey Wills
K6KYC, Box 462. Indepen dence CA
93526.

There is quite a bunch of ha m gear
made up in Japan that is simply awful.
This sho uld not be confused with the
fine gear that is being imported by
reputable companies such as Standard,
Drake, etc., wh ich meet all U.S . speci
fications. Some of the rigs couldn't
meet specs withou t a major rebuilding
job. For instance the Standard 145,
available only from Japan , an d equal
only in looks to the U.S. imported
Standard 146, failed miserably in the
73 labs and seems like a real loser.
Please watch ou t for anyone im
porting or even selling these - and
watch out fo r anything else they are
sell ing for if they will try and fois t a
145 on you they may have no scruples
about selling o ther useless gear.

FCC At It Again
Several of the operato rs using the

WA6ZDI repeater in Los Angeles have
received cita tions for signing their
calls as " mo bile" instead of "mobile
six." Yes, this really happened. It
seems so outrageous tha t it must be a
pu t on, but I've seen the cita tions
~ysel fand an FCC engineer did reall y
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EDITORIAL BY WA YNE GREEN

spend his time and our money enfor
cing this obscure and insignificant
flyspeck in the ama teur regulations.

Step two of the cita tion process has
been mo re jolting to those using the
ZDI repeater. This machine has an
input of 146.61 (honestly !) and out .
pu t on 147.33 (yep! ) with the result
that the Tech users, th ough they are
persona lly transmitting within the
Tech band, are being repeated out of
band. This brought on more cita tions
from our friendly ci tation cen ter. The
Techs involved answered the cita tion
by pointing ou t that they were at all
times keeping their t ransmissions
within the Tech band . Clearly the
persons cited were not in viola tion of
97.7(c) - ye t they have received no
further communica tions from the
FCC. The resul t of this is tha t those
cited are afraid to transmit on 146.6 1
unless they hear further . Many of
those not ye t cited are afraid to
transmit on 146 .61. It is only fair tha t
these chaps get an answer.

When you consider how hard the
crew in Washington are working to
provide leadership and guidance for
ama teur radio , it is a sha me that
pro blems such as this are souring
things at the field engineering level.

The Case for 34-94 Repeaters
Probably one of the most hysteri

cally emo tional things that I could
write about would be a call for more
repea ters on 34 -94. I know of no
way to get more FMers up tight and
furi ous. I sha ll write about it.

There is no question in my mind
that there is probably more unanimi ty
of mind amo ng FMers on the subject
of there not being any more 34- 94
repeaters t ha n just about any other
aspec t of the fie ld. No t only do they
no t want more, they passionately
want the repea ters presently on
34-94 to get the hell off - and now!
I'm for more 34 -94 repea ters.

Before you put my swimmir ~

against the stream down to my wrrl
known perversity , would yo u be a t all
in terested in some of the fa ctors
which went in to my decision? Well, if
you don't even want to know what
fac tors are that are involved , then you
do indee d have a closed mind . Okay,
now you a t least will give an eye to
wha t I have to say, even though your

mind may be made up . no matter
what it is - right?

Consider. if yo u will, tha t there are
more 34-94 repea ters around th e
coun try than any other pair. Note
that I asked you to consider this. not
draw conclusions from it. Consider
also that virtually every transce iver on
the ma rket today comes with a 34 - 94
pair of crystals. There is no other
channel pair that is generally provided
with new transceive rs. Does it make
sense to have at least one 34 - 94
repeater in each area of the country?

The fly in the ointment is, of
course , the inclusion of a 94 transmit
crysta l in most of the transceivers ,
making it so the 94 channel is often
used for simp lex opera tion. And , in
most cases, where there is a 94 repea t
er, simplex gets wiped out when the
repeater comes on. QRM = anger.

Okay , nex t step. Obviously both
simple x and repea ter operation on the
same channel are incompati ble . Which
should give? Shou ld we try to move
all of those 34-94 repeaters to o ther
channels, thus giving the buyers of
transceivers no repeater to use when
they first get their set? It isn ' t all that
difficult for them to get a pair of
crysta ls for the local repeater , so
perhaps that is not an importan t
fac tor. But is it any more difficult for
them to get a pair of simplex crysta ls
such as 52?

No other repea ter pair comes near
being as popular as 34-94. This
me ans that the ama teu r who travels a
bit must have several sets of crystals
with him if he is going to use repeaters
in the towns he visits. Be honest for a
moment please - can you really say
that there are any amateurs who do
not travel? Just about all of us fi nd
ourselves in ano ther area of the
country at one time or anothe r - and
just about all of us wan t to be able to
use a repeater when we get there .

Let's say you live in New York and
you have the 13- 73 channe l set up for
using WA 2SUR. You go to Boston
and you are ou t of business. Even if
you are set up for the o the r New York
channels such as popular WA 2KEC on
4 0-995, you are sti ll cold in
Bo s t on - and in Philly - and in
Washington - an d Chicago and so
forth .

Would it really be all that painful to
have a 34-94 repeater set up in eac h
major city so visitors would have one
common channel to use to get
acquainted? Would it really be a big
bad deal if tr avelling ama teurs with a
TR-22 and its 34 -94 channel could
know that they would have a channe l
to use wherever they were? Would it
be tha t bad if HT-220 owners, most of
whom have one and one only receive
channe l, could work a 34 -94 repeat-

(continued on page 70)
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RECEIVER: • Transistorized crystal-controlled superhet. 1st
IF: 10.7 MHz, 2nd IF: 455 kHz e Ant. Input Imped : 50 ohms
• Sensitivity: 1 J,lV or less/20 dB S+N/N • Audio Output:
0.7 W. Built-in speaker.

Versatility plus! . . . in a

2 Meter fM Transceiver
· ·"' :' : : ,*,,*, : '_"·_"." 't=~~tttt~'llitill tmmr:mID;'="'mt&="' : ':;W~'.< ','. ." ". " ,,'. ,x , , ~, .'. ... _.'.. .'''. ~" ~ 0 , , " , \ /

~>;

Over-the-shoulder, mobile, or at home 1m,it
Completely transistorized, compact, portable.
Capacity for 6 channels. Built-in telescoping
antenna, and connector for external antenna. n

Use barefoot or with accessory ampl ifier. Ex- hii
ternal 12 VDC or internal ni-cad batteries, ;1
built-in 120 VAC battery charger. >

..".
GENERAL: • Freq. coverage: 144-148 MHz. 6 channels, 3
supplied • Push-to-talk Xmit • DC Drain: Rev, 45 rnA;
Xmit, 450 mA e Size: 5-3/S" x 2-5/16" x 7-1 /S", 3-3/4 Ibs.

Complete with: Dynamic Mike,
O-T-S Carrying Case, 120 VAC
and 12 VOC Cords, Speaker!
Headphone Plug and 10 Ni-Cad
Batteries.

$199 !~ur Net

~A·22 Amplifier $149.95
!MK·22 Mobile Mount $9.95
IBLT-144D Hustler Ant. $27.95

EXCEPTIONAL QUALITY ...

VHf fM Transceiver

GENERAL. Freq. coverage:
144-14S MHz e 12 channels,
3 supplied. Push-to-talk Xmit
• AC drain : Rev, 6W; Xmlt.
50 W e DC drain: Rev, 0.5A;
Xmit, 4A • Built-in Power
Supply: AC, 117V 50-60 Hz;
DC, 13.5 V±lO% e Size :7·7/S"
x 2-3/4"x 10-1 /4", S-1/4lbs.

TRANSMITTER: • Transistorized with 6360 output tube •
RF Output: over 10 W • Freq. Dev: Adj. to 15 kHz max.•
Freq. Stability : ±.001% or less. Output Imped: 50 ohms.

RECEIVER: • Completely transistorized, crystal-controlled
superhet. lntermed. Freq: 1st 10.7 MHz, 2nd 455 kHz.
Input Imped: 50 to 75 ohms. Sensitivity: O.5J,lV or less/20
dB quieting; lJ,lV or less/30 dB S+N/N at 10 kHz dev., 1 kHz
mod.• Audio Output, 0.5 W. Spurious Sens., > - 60 dB.

l
.,/

i

Accessory BBLT·1440 Antenna:
Hustler 3.4 dS gain $27.95

Including transceiver, 3
channels supplied, mobile
mount, dynamic mike and
built-in AC-OC power supply.

R L DRAKE COMPANY 14»mat• 540 Richard St., Miamisburg, Ohio 45342
• • I Phone, 15131856·2421 • Telex, 288·017

®
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Wayne Green W2NS D/ J

ceiver and mak ing con tac ts. He'd loa
cd up one of the fishing outri ggers (
75 m and the mismatch was so b:
that he had to run about 0. 5 watts
keep from blowing the fin al tubes. I
did manage to work 6 Y5('B up to
couple o f miles DX. For so me o bscu
reason he ha d not thought to bring:
antenna tuner.

R.1y Cobb K4PGM of A UiIJltol, the chef for I
parly o{ ten.

and the deck for stre tching o ut. T
help more. it was grisly hot in th
cabin and this helped aggrava te <I n
developing queasiness brough t on b
the wild ride . To help even more, an
probably the mo st aggrava ting o f al
Neil was the re bumbling wit h a tran

Rick Feld K3 FPY from Philly, • swinging CW
with 10ilds of anecdotes a boul the rock .tM3 I
works- with .

coaste r. smashing sudde nly to right 0
left. nosing into a giant swell. spra:
shooting into the ai r. It was a vt: ~

rough Irip and the o nly winners W I."TJ

the school of fi sh tra iling o ur boa I t
pick lip the free lunches be ing lei
beh ind.

The gear filled all o f the bunks i
the cabin, leaving only a few chair

Chilz Cone W4G K F of AlliIJllil dnd IBM who
orqilnize d the ,,(forr ilnd go l /he licen.. , the COilS!
Guard permission, eiC.

mght. Chaz turne d whi te moments
later and assumed his pe rmanentlead
er position with his head QVl.'T the rail.
a spot which hc kep t fo r the next
twelve ho urs. J udgin g from the con
vulsions he ran quick ly through din
ner, lunch , breakfast, and midnight
snack t he night before before we
reached the ope n sea. fie then worked
his way back through seve ra l days and
was abo ut two mo nths back, doing
every thing possible to dredge up more
by the time Navassa have in to view.

Cbaz was not by any means a lone.
The seas were migh ty and ou r little
boat wen t up and down li ke a roller

Ten o f us met in Jamaica for the
1972 Navassa Island DXpeditio n.
Eight 01 the group were from th e
Atlanta area, one frorn Philadelphia
and Wayne from New Hampshire.
Chuz Cone W4GKF made mo st of the
arrangeme nts for the trip , in between
his work for IBM . The Philly man was
Rick Feld K3FPY, the only dedicated
CW man o n the trip . Rick runs th ose
SOD watt sou nd sys tems used by the
top rock groups and swea rs rhat his
heari ng has not been permanently
damaged .

Our cap tain o f the T ycoon . Busha.
said he had been by Navassa the day
before and tha t th e seas wert: ve ry
high ut the rime and that unless they
had subsided we wou ld 110 t possibly
be able In lan d . Great news. All o f us
managed 10 gl't aboard the 41 ' bo at
a long wit h abou t fi ft y boxes o f eq uip
I1K'nt an d su pplies and we putted out
of Kingston harbor jus t before mid-

The in trepid len, I}<J/hM ed ilro und {o r iI rou nd o{ been: before go in g ilboiIrd for twelve hours of nausea,
sicklieS! iIJld dislreS!.

One of the kilo\\,,, on the DX
pcditio n 10 ;\'ava\:-,a wa ... mu ...ing over
wha t it wa ... th a t mad..' Nava......a so
iu tc rccnng a ptacc for a t rip. Why not
go 10 Ant ique Of some o ther place?
j\;n assa ha... lil t' advan tage over most
o f th..' o th..-r ...pots in th.., Caribbean
it j, seldom hamme d it is awfu lly
hard to g..' t (Q no one lives there 
the ...cas are 01'1..'11 agai n... , you - the
weath er is hot and tilc' cliffs are awe
insp iring. It is a lot different fro m
goi ng ashore o n an island with a d ock .
mo ving into a ni c'c hotel room wi th
ice wa te r ami a restaurant . and se tti ng
up a DXpt'dit ion.

7~ I\.1IA~A7 1 "



Skip S,aub K4TM A

Th ree o f us head ed fo r the F ly ing
bridge . It wa s flying around a 101 10 0 .
We huddled on the sca r around the
helm and held o n fo r d ear life . There
was just ro o m to Iic' d o wn scrunched
up, but no way to s tay put without
grabbing for some thing every minute
or so whe n th e boa t wou ld ta ke a
pa rt ic u la rly s leep dive o r list. We a ll
spen t th e n igh t to o tired to sit u p a nd
too ba ttered to sl..-ep . Yo u might call
it aggruvured rest. It ga l LIS in shape
fo r the s t re nuous ordeal of m oving the
Ion o f gea r ashore the nc-x I day .

As day broke Busha passe d aro und
so me sa lti nes for b reak fast. Sa lt ines
are su pposed to be the best th ing for a
seasic k sto mach , The y wert.' grcur 
.oon there were sh owers o f sal tine
lakes billowing bac k fro m th e boa t
c oking for all the world like sno w as

•

t

I
P1re Smi ,b WA4VWV, another A llanta pilo'and .
lmed lJOOd bam opera,or.

knots. It cou ld d o abo u t double that
in culm St'as, bUI any more slw..-d
would have po un ded th r· bo a t [ 0 0

hari..l .
Nava ssu got larger . lo o king like .:111

upside d own pie p lat e flo ut ing 011 the
wa ter. Till' pla te-au is a bou t 4 00 feet
o u l o f the wa ter. II is ringe d by a
narro w fla t area which i....rbout 75
red up from the ocean. T here arc· no
beaches, The en tire island is rocky
cli ffs and q uite impo s.... ible to clim b,
The o nly spo t where the isl an d can be
reached is a tin y inden ta t ion 0 11 til l'

so u th coast call ed Lulu Bay wh ere the
U.S. Coast Guard has bu ilt a lan d ing
platform abou t 35' above the water.

Don Kas ten WB4SS T, it pilo t, of itll th ings. Goes
righ t with his caJJ letters. Don is slar ting II HUI"
ham business on the side 10 make tone encoders
for FM .

There is a wi re ladd er hanging down
from this pla tfo rm. Since th e cliff's arc
unde rcu t fro m len to t hir ty feet ':1 1 Sl,' a

level. u t m o st care has 10 be tak en in
a p proac hing the ladder . One- mi... t ake
and a swell can shove you r d ingh y
u nder the cliff and the in ru ...hi ng sea
will smash it and yo u. sp irt ing. ou t t he
whole in a showe r o f sp ray tha i got.'s
o u t abou t 30 fee t.

A... we a p proac hed Lul u Bay we
noted with disma y that the lie down
buoy which used to be th ere had bee n
remo ved , The bottom is deep a nd
smooth. mak ing anc ho ring ve ry diffi
cu lt. The cl iffs go stra igh t d o wn abou t
SO fee l under the water and the

bo t tom fulls o ff rapid ly 10 3 00 feet o r
"'0 . The "'I..'as were mu ch too hcavv fo r
th e big bout 10 ge l n car t il .., la d d e ~ an d
tit ..' cliffs. W..' w ould haw 10 ll ...... th e
t iny d inghy to go ashore.

Chaz. anx ious beyond a ll dcscrip
tion to ge t h is feet 0 11 solid ground.
we n t in wi th thc fir-, 1 d inghy tri p.
Even the ...pec tre of the ladder. wh ich
b not a t all easy to clim b. d idn't ..lo w
h im d own in h is ru...h to get o n ...ho rc .

" ......el f-ap poin ted o fficia l pho to
graphe r for the trip I man aged to get
in to th e second t rip to the lad der.
After bei ng up all n ight and shaken
th rough and thro ugh fo r twelve hou rs.
I wa s groggy but game . Somehow I
ga l in to the dingh y . mee ting it co ming
u p as th e big. boat wen t d own a swell.
gra bbed m y camera bag. a nd offwc wen t
to the ladder abou t 100 ya rds away.

The ladder is a bitch to c limb. Yo u
have to pu t o ne kg arou nd o n one
side and the other in fro n t or else it
will swi ng ou t from u nd er yo u and
yo u then have to chin yo urse lf up the
le ngth o f it: if you d o it r ight you d o
get a good workout and so me b ru ises
o n the legs. b ut a t least yo u can ma ke
it in a minu te o r so instead o f having
to rest two o r three t ime s o n the- way
li p . J ust grab bing the ladd er ta kes
coord ina l ion , If yo u gra b it and hold
o n w hile a swel l is down the ne xt
wa ve will come u p and soak you. If

Bill Donovan WB4WMG of A tlan ta .

.ve n rhur Spa rtan break fast was rejec
ed. T he- he-a rtier stomachs se ttled fo r
'tackers and cheese . Even t he best o f
o nstitu rions were no t any to o s ta b le
Ite r that sha ki ng lip.

Busha. asked every o ne o r two
nin u res by the whiter members of o u r
.roup. kep t ans wering that we should
ee Navassa along a bou t 9 : 20 A~1. It is

credit to h is hclmsmanslup and
raviga no n that Navassa a p pea red d ead
head o n the ho rizo n at abo ut lJ: I 7.
Ihe Tycoon was making abou t 10 N<'tVdSS<' comes up o""r the horizon dead abe..d, proof of good naviga ' ion by the skipper .
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The Tycoon at anchor a couple h undred yards off
from the clif fs. The looding boom and winch were
rusted solidly inro place and nor usable, 00

everything had 10 be hauled from rhe dinghy to the
pla tform by hand line.

castings which were sup posed to hold
the reflector and d irector to the boom
were a litt le small an d couldn't- be fit
to the boom. The cracked casting
promp tly broke when forced . Some
tape saved the day wit h this. The
cle men t was taped to th e boom.

The Tycoon.

Two of the rigs were set up in short
order - Heath kit sets. The triband
beam was the nex t order o f the day. It
was taken out of the box and three
fellows set about trying to get it
together. Steve Smith WA4VWV tried
to make heads and tails out of the
inst ruc tions. One casting W<lS cracked
when the package was opened. The

members
I SllTC

pic tures.
Along abou t J PM most everything

was ashore tha t we wou ld need and
D Oll WB4SST was hard at work trying
to decip her the instruct ions th at came
with the all band vertica l ante nna. Tilt:
hot sun, lack o f sleep, and con ti nuous
seasickness did help to make most of
us a bit crabby. Neil helped with this <I

whole lot by issuing conflic ting or
ders, and generally rub bing everyone
the wrong way with a sk illed hand .

R <lY Cobb K4PGM, our gourme t
cook, got his job off to <I l1ying sta rt
by un packing the grape jelly <I lit tle
q uickly. It dropped and th ere was Ray
in grape shoes. Fortuna tely he had
thought to bring a spare jar of jam, so
all was not lost. The stra wberry jam
did the ten of us fine.

•

-----

easier to pry the damned stuff off.
Only ,I few th orns wen t thro ugh into
my fingers - and broke off.

Since I knew tha t the fellows wo uld
than k me in the long run if I spent
most o f my time taking pic tures of
them work ing rather than stopping
the pict ures to lend a hand pulling all
thut gear up the cliff, I tried to ignore
the growing chorus of requests fo r me
to co me and lend a hand . Y OLl know.
they reac ted the same way the last
time I came to Navassa! As the suggcs
t ions became a littl e more poin ted I
did some token work. huffing and
pu ffing a lo t, talking <I good deal
abou t how old I am, how often th ings
like this lead to serious hea rt attacks
for those unused to heavy work in th e
hot su n. and musing over the reaction
of the 2000 or so life subscribers to
73 and their reaction if shee r laziness
on the part of a couple of expedition

Lulu Bay, the only landing on Navassa, a pork-ehop shaped island about three miles long with no beacll
whalever.

you grab at the pea k of a swell and
don't hold tight the boa t is suddenly
six feet below you.

The island wasn't as steady as I
wished . I made it to the top of the
ladder, my cameras foll owed me up
o n a li ne, and I stood there gathe ring
my wits - or a t least half of them.
The island was not p itching and
ro lli ng as much as the boa t and that
was nice. Chaz was there. a bit of
color beginning to appear a round t he
edges.

Cameras slung over my shoulder. I
headed along the cliffs to get in to a
good spot to ta ke pictures of the
landing o pera tion. The cactus had
grown a whole lot since Illy last visit
and I soon found myself stopped to
pu ll off big bunches of it. Balls of
cac tus clung to my pants, my shoes,
everything. Luckily I had worn gloves
to clim b the ladder' and they made it

6 ....... . ",.. "-,. I" IC



his vtvm had gone west. He- spen t a
good deal of the day fixing h is vtvm.
Fortunately he had brought along a
back up vom which he used to service
the vtvm. He managed to comp lete ly
disassemble the unit while fi xing it.
We didn 't hear what was actua lly
wrong with the rig, so I suspect it was
no thing ser ious. It was work ing by
evening, thus missing only half of the
expedition. Unfortunately, once the
rig was fixed , Neil was again available
to o pera te and the scre ams of anguish

Call leiters of some of previous ops were painted
all over the place. It's no wonder the Coast Guard
doesn't like to have hams visit Navassa. Our
expedi tion did nor paint anything whatever . Note
that the KC4AF expedition in I gSa did n OI paint
anything either.

A bou t half a day was spent :servicing a vtvm.

Sieve and Phil Latta W4GTS at work figuring out
the ui-bander assembly instructions. They Sllre

wish they'd made a practice run on Ihis in Atlanta
before getting to Navassa.

there. Th is time it rained a good half
hour and it rained hard . So much for
tha t nigh t' s 'Sleep.

Neil set up a folding table as a work
bench and opened up his 80 pound
box of to ols to see about fixing the
ailing tra nsceiver. Neil wen t at it fresh,
having had a nice nigh t's sleep in a
tent, sleeping righ t on th rough the
deluge. li e needed his fresh for as he
started to trouble shoot he found th at

,
r

Under Neil's directio n the 75 m
antenna was swung a couple of fed
below th e beam. This had the benefi t
of wiping out the 75m operator whe n
ever t he rriba ndc r was being used. The
75m di po le wire was stretched ou t
without being unwou nd, with the
resu lt that it took an hour or so to get
the h und red or so kinks out o f it. And
so it went.

The rig tha t was to work with the
rribander turned ou t not to work, so
the Swan rig, which was bro ugh t as a
spare, was set up in its place. Despite

, .
~ ~ "'''''too- »,

;;.A~:# ,-;."'
f.~~
Don trying to decipher the instructions for ."'''em
blinq the vertical.

Richard, one of the boat crewmen, looks on in
wonder as Steve hooks coax to driven element .
Others are setting up the guys for the mast 
which promptly folded in half.

the antenna, it worked an d the DX
pedl tion was on . The pileups built up
immedia tely. All of us did a lo t of
operating during the weekend and
mo st of us had a ball. It was repo rted
that Neil had taken on the 20m CW
sta tion and had managed to work h is
way thro ugh 26 contacts in t wo
hours. I found th at I was runni ng
about three to five a minu te on
phone.

We got started operating late Friday
afternoo n and I spen t a good deal o f

."

the night opera ting and logging for
others, mostly on 20m. I finally
managed to get onto a co t set up
under a big bao bab tree about SAM as
it was beginning to get light. I had to
coa t myself with a half inch of bug
repellan t to keep off the swarms of
mosquitos. Abou t an hour later the
first dro ps o f rain hit me in the face. I
yawned and headed to the operating
area to help cover the rigs. On my last
Navassa visit it had ra ined about ten
minutes during the four d ays we were

The casting which was supposed to hold the
reflector on the m.ceaa...... boom looked like this
when we tried to fit i t to the boom.

One of the trenscewers comes up the handline
from the dinghy. Everyone held their breath
hoping that nothing would go wrong at this critical
stage of the game.

The worst blow o f all was when
Steve discovered that we had two
direc to r elements and no reflector.
You can shorten a refl ector and ma ke
a director out of it, bu t how to stre tc h
a director? You don 't. 111e result was
a beam which we never had to tum at
all. Oh. we tried tu rning it, bu t never
cou ld find ou t if there was any way to
poin t it that was better than others so
we just gave it up.

So we used lape to hold Ihe darned element to the
boom. There were two directors md no reflector
shipped with the anienna, so the beam didn'l
work.

The next kick in the headwas when
the tribander had been assembled as
best we could with the parts furnished
and we pu t it on _the en d of the 18'
mast. Four of us walked the mast up
to abou t 45° when it folded at the to p
of the bottom sec tion. So we ended
up with a 12" mast. This could not
have hel ped the beam a lot either.
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out if the band fo lds, but mos t of the
time it works very well. The big
problem for a DXpedition is getting the
call le tters th rough the QRM. A list
fixes that.

At one time I had too many chaps
making lists and I go t about a hu ndred
calls beh ind. This mean t that some of
the fell ows on the list had to wait
qu ite a long time for me to make it to
them. I tried to speed everyone up as

crumbs. Yes. I know tha t we had a
weak signal and that there are
language pro blems - but is that an
excuse for calling for an hour in spite
of req uests in their own language fro m
neighboring stations to shu t up and
wait t heir t urn '!

One of the systems that worked
very well for me and which I also
developed while in Jordan was to have
a couple other fellows with good
signals move up or down the band and
make up lists for me. This can flake

much as I could, but many insi sted o n
spelling out their calls, even though I
already obvi ousl y had thorn - o thers
gave their names and lo cations - etc. I
no ticed tha t almos t witho ut excep tio r
that the German ops would be there
even afte r an hour of waiting. The
Japanese ops hardly ever gave up

Bill Smith has just learned thaI he is scheduled to
109 for Neil.

The Coleman stove had 10 work on regular gas
instead of white gas d ue to a gas Slrike al Kingslon.
It managed, but had to be coddled. Here is Ray
coddling the stove and coaxing it to tum out
spaghe ni and mea t sauce.

I managed to sepa ra te the DX
stations pretty well by working them
accord ing to the number in their call.
I had worked out th is system in
Jordan and it did well. Of co urse there
is no real good answer to the s.o.b. who
refuses to go along with this and calls
withou t stop no ma tter what yo u
say - li ke EA71F. There was an HK4
and a PZI that drove hundreds o f us
lip the wall too. I sure hope that Chaz
does not QSL these stin kers. The next
time I run an expedit ion there will be
a place in the log to note that no QSL
is to be sen t fo r these inconsiderate

Chaz operating wh ile Bill Donovan logs for him.

Rey took time ou t from cooking gourmet meals 10
paddle some CWo

Rick took care of mOSI of lhe C W activily.

it miserable to work transceive. And
so it went. Most o f the time I worked
by call areas. starting with the WB's,
then the WA' s the K's and the W's.
This worked pretty well . Late in the
game it came to me that I cou ld do a
bit better than th is if I wo rked say
th ree WB's. th ree WA's, three K's. and
three W's in each call area, working
my way around the areas a lot faster
than when I picked up every single
WB. no matter how weak or how
bumb li ng. Nex t trip I' ll try that.

The two generators were se t up on a concrete
patch thaI connects lhe landing area al Lulu Bay
and lhe old Coasl GUMd acety lene build ing a bo u t
100 yards away. Station n umber two was se t up
right near lhe landing area beyond the gener..tors.

want to work you when you have a
good strong signal - when you are
weak it is mu rder. One lousy lid with
fifty watts and no brains in the States
can dro wn you out. And once you
canno t be heard there are enough
idiots around to hold down your
frequency fo r hours on end, each
trying to be the very , very last in a
tail -e nd race.

The Swan without a remote vfo
made it difficult to try and work sp li t
frequency. And the weak signa l made

Cbaz ope rating wh ile Rick, Skip and Don look
enviously o n.

scope at home . He wan ted to bri ng
along one spare for every th ing on the
trip , plus a th ird for backup. And so it
went .

None o f the fellows had been o n
a DXpedition before so they were not
really prepared fo r the reali ties o f the
pileu ps. It is bad enough trying to
handle the masses of sta tions that

fro m furious opera tors around the
world could be heard echoing fo rth.
There was serious talk of breaking the
rig again just to get him off the air.

Neil was pretty crabby most o f the
time . He had been frustra ted over and
ove r. He had wanted to bring along a
two meter repeater and set it up so we
could all keep in touch via t wo mete rs
when we walked around the island .
Th is had been vetoed when it was
found that the gear wo ul d cost 58d a
pound to sh ip to Jamaica. He was put
out when they made him leave his
spec trum analyzer and Tekt ronix

a ., .... ~. ~ .,.... ~ ..... l .. ' ..



po'W'erful perforlDers ...
reasonably priced ...

high po'W'er
flD alDpllflers by TelDpo

A. TPLB02 (80W out)
TPLl002-3 (l20W out)

True powerhouses. lOW input gives a guaranteed 80 or
120W output (In fact. typica l output runs as high as
140W). Operates directly from a 12 VDC power source.
Antenna switching is automatic when as little as 1.5W of
RF drive is applied. The amplifier incorporates 'Balanced
Emitter transistors and state of the art design practices,
making it virtually immune to destruction due to high
VSWR or misloading cond itions. Features include THREE
40W output transistors (in the TPll002-3) plus one 40W
driver transisto r, low loss input coax connector (complete
with RF cable), low Joss solid state antenna switch (.5 db
or less typical) and Spurious response: - 60 db typoAll
amps include a built in power output monitor fo r use with
a Remote Control Head and may be used anywhere in the
2 meter band without the necessity of retun ing. Only 9%"
x 4%" x 3", the TPll002·3 can be installed almost any
place. Since there are no switches or meters, it may be
mounted under a seat , in the trunk or in a desk drawer.
Power output: 120W. Input vo ltage: 13.8 VDC. Current
required : 15·17 amps. Drive required: 5·25Wfor l 00-140W
out. Price TPll002-3 $220.00 TPL802 $165.00

B. TPL502
A superior quality VHF FM two meter power amplifier.
Only 6%" x 3%" x 3", yet contains all the features of
theTPL 1 002~3 and provides a minimum of 45W output
and typically 50W_Price $99.00
The above amplifien are comprllie ly compatible with the fo llowing
transceivers : Tempo FMV & FMA / Sta ndard 806, 8 26 / Regency

HR·2 I RO$$while RWB / Telecom / Dra ke Ml / cemeratt CTR ·144
/ Simpson Model A I Sonar 3601 I IC20. le21 / or any other
5·25W XCVR.

Hi-power amps for handl-talkles & 1-3W xcvrs
C. TPL252-A2
Unbelievably small . . . but outperforms many of the big
ones. 1-3W input delivers an easy 25W power output.
Only $85.00
A. TPLl002·3B ( 1-3W in/ 11OW out )

TPLB02B (1 -3W in/80Wout)
TPL502B ( 1-3W in/45Wout)

Offering a variety of power inputs/outputs, but all with the
same superb TPL features.
The above amplif iers are comp letely compati ble with the following
transce ivers: Tempo FMP I Standard 811 & Hlnd i·talkie I Mototoll
HT200 & HT220 /Drake TR22 / Sonar 2307 l i nd Iny other lW·3W
t ransceiver or hlndi ·talk ie within the ir freq uency range

UH f Power amps

TPL445·30
(4W in)

TPL445-30B
( I W In)

1 or 4W input minimum 30W output. 450 MHz UHF.
Same features same superior quality as TPL 1002·3,
including low loss solid state antenna switch. Ideal for
use with 1 watt handi-tatkie or other low power UHF
transce ivers.

TEMPO OFFERS THE MOST COMPLETE LINE OF SOLID STATE AMPLIFIERS AVAILABLE
MODEL POWER POWER BAND PRICE
NUMBER INPUT OUTPUT (min)

T PL 100 2 -3 5 to 25W 100-1 3 5W 2M F20.00
TPL 100 2 -3 8 1-3W BOW 2 M 2 3 5 .00
T PL802 5W BOW 2 M :'80.00
TP L8028 1 to 3W BOW 2M 19 5 .00
TPL502 5 to 15W 35-55W 2M $105.00
TPL502B 1 to 3W 45W 2M $1 30.00
TPL252-A2 'W 25W 2M $ 85.00
TPL445-10 1 to 2 .5W '2W 440MH z $ 125 00
TP L445-30 4 W 3 0W 440MHz $21 5 .00
TPL445 ·3 0 B ' W 30W 440MHz $ 235.00



Part of beirMJ cook is doirMJ the <fuhi'5_ Ugh'

of our group pulled rue away from the
rig. ca lmed rne ;J bit. and got ow to go
to bed to cool off. I did n' t mak e any
75 m co n tac ts,

Slow Scan DXpedit ion
T ho ugh no one o n the ex pedition

seemed ove rly en thusiast ic abou t my
bringing a long a little cas.sc ue recorder
so we cou ld ma ke some slow scan
television contacts, one member. Ne il.
resis ted to the last d it ch . Even th o ugh
I had brough t along patch cords a nd
d ifferen t ty pes of con nectors so we
cou ld conned the ta pe recorder into

t;Jlkin~ about KC.t DX and wondering
when \W would come 011. Lvcrv time
thl,.'y turned it from 0111,.' to till' other I
broke in ydlin~ "break '" Arter ;1 half
hour of thi.. I W;t-; ..:10 ....: to 11,.·,IP>. I
tried moving up the hand and l';llIill!!
CQ_ Xothing. Pret ty ..oon I heard my
old Friend CO~ DL tulk ing to the
W.tJ.\l roundtable ;111;1, no w I' ll
mnkc it. I trie d again In bre ak the
group: no luck No t 0 111,.'1,.' did they
ever sh u t up a mi lis ten for ~I weak
KC4 DX on channel tryi ng to gd
thro ugh to them no t one rime! Two

•

pletcly . O kay , I would huve to wo rk
th rough th e diffi cult y and make co n
tacts as I co uld. The 75m dipole wa s
abou t e igh t feet o ff the gro und, so I
didn 't e x pec t a lot o u t o f i t. And the
rig wa sn "t runn ing a lot o f power. Bu t
I didn 't expec t what ha ppen ed.

A low e nd of 75 m was fa irly c lear. I
hea rd \V4J 1\.1 and some o the rs o n th ere

Typic.! lerr";n on the- island. II did not encourage
casual strolling MOund. Some of Ihow holes went
down oW!'r lh ir ty feoel!

Skip th,...ds "is .....y between thec<ICrus up the slope loward the plateau on a !rip 10 the IMjlthol1$f" about
a mile from camp.

d ill not haw a co up le o f good beams
along as we had had in 1959 when I
last visited th e is land . That t ime we
brought two beams, ro ta tors and
towe rs. WI,.' worked a JT I las t tri p ,

A short 75 m stin t was 111 0re than
fru st rat ing. I enjoy wo rk ing DX o n 75
and I had been lo o king forward to
k nock ing off a good h unch of con
tacts on tha i ban d . The 75m sta tion
was set up 1l1'X t to the tri band cr and
every t ime the other rig cume on the
75m receiver d ropped dead com-

a bou t J A\1 and I W;I-; tip again.
ge tti ng: my daily hath . Hy the time we
left Xuvu....;J 011 .\lo lllL..I Y morning I
calculutcd th;Jt I had managed abou t
..ix hour....Iccp tota l from the rime I
go t up Th ursd ay morn ing. l. xcitcme nr
and nervous energy kept me going. I
did man age to grab an hour o r so of
sleep on th e boat trip bac k.

No th ing wry rare W;JS worked d u r
ing the t rip . The best I man aged wa s
7Q7AA . Very link f ront Afrk a came
thro ugh , A couple of 5 Z4's made it.
No t mu ch cl sc . It was a pit y tha t we

Ostematious show of reading 73 to sooth. cr.bby
publisher who h.u h.d damned lillIe sI""p_

Chiu operiuing while St~ve lO<Js 'em in.

l hcy were righ t there. no matter how
long it lo o k and I worked doze ns
upon dozcn-, o f them. a ll in th e S· ~ 10
S-5 signa l runge. Without the lis t I
would have only worked a frac tion o f
them,

The band folded 10 Euro pe o n
Sunday mo rni ng as I was working Illy
wa y th ro ugh a long li st so rry a bo u t
Iha I.

Now anti then someo ne would get
mad and put a carrier on the chan nel
10 Iry and sp o il things fo r eve ry one. I
wo uld stop eve ry thing when Ih is
wou ld IWPPl'n and explain to th e chup

13 WiU lhe fiWOrile rNding .Indtni.tJ around rhe
Colmp. If was lhe ONL Y readimJ m.atnj.! .round
lhe C<Jmp.

tha i all he was do ing. was mak ing life
mise rable for the many fello ws that WI;'

were co n tact ing and thai J would
simply c hange hands to mow awa y if
he persist ed . This worked every time.

Dur ing off momen ts on Sa turday I.,
tri ed 10 rake a nap on t he co t, h ut th e
ni l'S pa id no heed 10 the b ug rcpclla nt
and we re perversely persiste n t. T he re
was no slee p . Along a bou t one in the
morning I sac ked o u t and fell asleep.
The Sunday morni ng rain started in

,n -_.,._ -_...-



These days, in advertising lingo, it
seems everyone is claiming they "put
it all together" in thei r product.

Well, when we say put it all together
in signal/one's eX?A, we really mean
it. And we can prove it. Because here's
a rig that combines a room full of
gear in one compact desk-top unit.

To duplicate the eX?A with
conventional equipment, you 'd need an
extra receiver, an RF clipper, a built-in
power supply, a linear amplifier, an
electronic keyer and much more.

Not to mention a transmitter
and receiver.

The eX? costs $2,195. A lot of
money. Or is it?

Just think what that room full
of disjointed, often incompatible gear
would cost you.

But in the eX?A, it's ... all together.
Affording you your finest hour as an
amateur. And most any serious
amateur can afford that when he wants
the best ... and wants to be the best.

The eX?A is yours to see at your
signal/one dealer's. Or write us today
for a detailed brochure. Then get your
room full of gear. That fits on a desk.

5lJ:1na/jone
a SUbsidiary of
Computer Measurements, Inc.
1645 West 135th Street
Gardena, California 90249



The li ghthou.w.

Slow sc..n television QSL . nl from N",,_ vi....
I J 1 casselle I ..pt' recorder ..nd rec!'ive d by W8YEK
and phOloqraph!'d from his monilor. Th .. eI chupo
ballery OJH!.. led recorder don rnull in dNjllJy
quivery 'ellen.

OSO, I whipped ou t the recorder and
inside o f about a minute we had that
one bu tto ned up. In all ten SSTV two
wa y c o n tacts were made from
Navassa - a new fi rst , I'm su re.

In J une I'll have the recorder wi th
me and try fo r some slo w scan con
tacts from YK IAA, JY I , 0 0 5 and
po ssibly even SU I 1M.

The incoming slow scan signals
were recorded a nd played bac k when I
ret urned ho me . They ca me ou t just
fine ! I've since replayed them o n the
air several time s to let fellows see how
they ca me in on Navassa .

When yo u co nsider how terribly
simp le it is to take along a co mplete

slow scan setu p o n a trip or a DX
pedi t ion. it is d iffi cult to see why th is
sho uld not be pari and parcel o f all
fu ture un usual o pera tions. You need
no ca me ra - you need no monitor a ll
yo u need is a tape recorder. My un it
was o ne which I bought for S I 7, so
you don 't even have to have an
ex pensive recorder .

On Sun day a fte r n o o n Skip
K4TMA , an Air Force man, and I
headed up the hill to ward the Ugh I·
ho use . We picked a poo r trail for it
and soon found ou rselves st ruggli ng
up a 3cJ slope cove red with what

•

net with ;1 camera wil l heir out and
ma ke tapes for newcome rs. Buster
W9WED uses a casse tte re corder to
mak e mobile SSTV contacts.

A few mo re slow scan contac ts
were made and I found myself ou t o f
customers, I moved bad to the inter

natio nal slow scan channel and tried
to break the group st ill st ruggli ng witt)
the JA3 . but to no avail. I mo ved back
down the band and star ted work ing
the thousands o f side bandc rs wh o
wanted Navassa .

Late rhut night Glen W6KZ L called
on side band and asked for a slo w scan

asked . not 10 0 polite ly.to ge t the hell
off the channel so they could gel their
JA. .\Iy short fuse was lit . With bad
grace I moved down a bit and wo rked
W4\1 S no st rain - my pictures
can-e th ro ugh just fine. That was a
relief. Eddy had no sooner made hi..
con tact fo r h is coun try number 43 o n
slow sca n than W8YEK "ailed in. J
was number 4 6 fo r Gene . I'm reason
ably sure that Gene is leading in slo w
sca n DX ing .

The tape recorder syste m o f work
ing slow scan is not novel. Ma ny slo w
scanners have o nly a monitor and use
a tape recorded came ra signal until
they bu ild or buy a scanner. Robot
makes up tapes fo r their moni to r
custome rs - and any ac tive slow scan-

Tracks go ..long cu I abou t len f<!!'1 dHop ..lllhe way
aeroa the lap of th!' idan d. This fae iJi l"led their
d ump ing guano .md SlUff infO the CllTS from the
surfac!'.

The f inl ghm p. of !he Jigh fho u.w from Ihe UitCks.

•

Old Iracla for mining CMS..

the mike and speake r jacks, they
didn 't march the ones o n Neil's eon
Iro l co nsoles and th ere was absolu tely
no way tha t we co u ld male them. I
found th is in teres ting in view o f his
vi rtua l radio sto re su pp ly o f spare
lubes and pa ris which had enab led
him to just abo u t rebu ild h is VTVM
Ihe day before .

Well. no matter . Slow scan is simp le
to use a nd we do n ' t even have to
connec t the recorder to the rig to
ma ke do. Before leaving home I se t up
a menu board with Of KC4DX QSL o n

Old donkey !'nqine I!'fl from th!' dap of minim}
poslasll and guano on th!' island b!'f~ WWI .
bland u,...d 10 b!' G.-rm.on ownE'd. bul Waf laken
ever- afl!'! Ihe firsl WM by Ihe U.S. NOle Ar.lHly~

hal made from 10_' 10 ward of( sun $Irok!'. 11'$
W..yne.

it and re corded the slow scan signal o n
a tape casse tte. I brought along a
seco nd casse tte for recording th e in
co ming slo w scan signals. Lack ing the
patch co rds I decided just to put the
transmitter mike up to the recorder
speaker and do an aud io pa tch . Ditto
th e recorder mike to the receiver
spea ker. J had n 't tried it before , bu t I
figured it wou ld work well enough.
We weren"t after perfec tion, o n ly sue
Cl'SS.

I fire d u p o ne of the rigs - the o ne
usi ng th e vertical an ten na, I realized
that I had a lousy signal for 10 AM
Sunday morn ing , but th at W.I S what
W.IS available and I figu red that
enough fe-llo ws wou ld wan t Navassa
o n slo w sC'1Il 10 clea r a chan nel. I
figured wrong.

1 4,~30 was busy with some W6TEZ
a nd o thers t ry in g to get a J A3 o n slow
sca n. When I carne on channel I was



WILSON ELECTRONICS

W7GVA designed MONO & DUO BAND BEAMS

NEW IMPROVED
WIDE SPACED 40. 20. 15 & 10

METER BEAMS

QUALITY MONO & DUO BAND
BEAMS AT LOW PRICES

Wilson Electronics off.r a complete line
of Mono & Duo Band Beams. With our
purchasing power on la,... Quant it ies of
aluminum and low overhead , we can g ive
you a rugged heavy duly top quality
beam for a much lower price t han any
other manufacturer.

All W7GVA beam elements are constructed
of the f inest aluminum available. 6063T832
and 6061 ·T6 both top quality alloys.

All Wilson Electronics beams have a 3"
0.0. boom made of top grade aluminum
6063·T6.

All our beams come complete with adjus
table reactance tuned gam ma match net
work which can handle 4 KW plus on CW
and 558.

Mode' No. WILSON MONO BAND BEAMS
M340 3 ELE. 40 METER BEAM (full size) , . , . . " $375.00

Ga in 8.5 DB ga in. Boom length 38.5 ft . 3" 0 0 .200 wa ll to .065. .
M240 2 ELL 40 METER BEAM (full size) $189.95

"720 ~aiLi.·5~BM~::~EA~~ .1 ~. ~: ~.". ~.~ :~~~ ~~I~ _ $3&9.95

M620 2air.E~4~BM~~R::E1~. ~~'~. ~: ~ ~.~ :~~~ ~~I~ ~~ :~~~ .~~ ~ I. $299.95

M520 ~a~1i.3i:,BM~~~ liEr~ .5.~ ~~ ' .~ ' : ~.~ : ~~~ .~~ I.I .t~. '~~~ . -:V~ ~ I : $IU.95

M420 ~a~Ll2i6
BMm; ~Er'; . ~~ ~'. ~ '~ .~~ :~~~ _~~ ~ I: $139.95

M320 ga~uoi6B..~; ~Et.;. ~~ .~'. ~'~ .~~ ..~~~ . ~~~I: $ n.95

M715 ~a~Ll·51fBM~ER~EAif.~ ~~ .~: ~:'. ?~ :~~~ ~~I~ $169.95
Gain 14 DB. Boom length 40 ft . 3" 00 .065 wa ll.

M615 6 ELEo 15 METER BEAM _ $139.95

"415 ;a~~l31~B"~R::EfJ'.~~ ". ~".~~ ..~~. ~~~' : $ 89.95

MalO ga~LloIgB"~~R ~~.r. ~~ .~' . ~' ~~ ..~~. ~~~' : $119.95

"510 ia~Ll\50o:J~RmB~t~ ~~.~: 3~·. :~~.5. ~~.": $ 89.95
Gain 12 DB. Boom length 20 ft . 3" .065 wa ll.

WILSON DUO BAND BEAMS
DB6Z 6 ELEo 20 & 2 ELL 40 INTERLACED BEAM _ $449.95

Gain 13 08-20 5.5 DB 40. Boom length 50 ft. 3" 00 .200 wall to .065 wall.
DB5Z 5 ELEo 20 & 2 ELE. 40 INTERLACED BEAM _ $349.00

Gain 13 08-20 5.5 DB 40. Boom length 40 ft . 3" 00 .200 wall to .0 65 wall.
DB54 5 ELE. 20 & 4 ELE. 15 INTERLACED BEAM $229.95

Gain 12 OB-20 10 DB-15. Boom length 40 ft . 3" 00 .065 wall.
D843 4 ELE. 20 & 3 ELE. 15 INTERLACED BEAM $179.95

Ga in 10 08-20 8 .5 08-15. Boom length 30 ft. 3" 00 .0 65 wall.
DB32 3 ELL 20 & 2 ELE. 15 INTERLACED BEAM $109.95

Gain 8.5 08-20 6 08--15. Boo m length 20 ft . 3" 00 .050 wall.
0876 7 ELE. 15 & 6 ELE. 10 INTERLACED BEAM $239.95

Gain 14 DB-15 13 09-10. Boom length 40 ft. 3" 00 .0 65 wall.
0865 6 ELE. 15 & 5 ELE. 10 INTERLACED BEAM , $21'.95

Gain 13 08-15 12 08-10. Boom length 32 ft. 3" 00 .0 65 wall.
0844 4 ELE. 15 & 3 ELE. 10 INTERLACED BEAM $109.95

Gain 10 DB-15 8.5 08-10. Boom lengt h 20 ft . 3" .0 65 wa ll.
I' not available from your d ealer write direct to fa cto ry fo r cata log or Inform at ion and fast
service. All prices F.O.B. fa ctory. Wilson beams are ava ilable at th e following deale,,:
HENRY RADIO STORES LOS ANGELES, CALIFORNIA
AMATEUR ELECTRONIC SUPPLY . . . MILWAUKEE, WISCONSIN
AMRAD OAKLAND, CALIFORNIA
HAM RADIO OUTLET , . . . . . . .. . . . . BURLINGAME, CALIFORNIA
HARRISON RADIO LONG ISLAND, NEW YORK

WILSON ELECTRONICS
P.O. BOX 116 (702) 457-3596 PITTMAN, NEVADA 89044

PRICES EFFECTIVE MARCH 1. 1972
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Wayne, Bill, Chaz, Skip and Stl!'Vl! rest oIIt the bottom of the lighthOUSlC!.

Afler thA'C! da~ of much operolltmg and IIWe slNp
Don is . lirtle V:099Y . He wonr th e c.p 10 fak. l.I;

aU out. Don ., now a itl pilo t with the CM.
WB4SST.

While at the lighthouse I made I

contact via two meter FM (146 .94, t<
be precise) with the base station am
from the re via 20m I contactec
K6CKY/4 in Virginia for, I think. th i
first two meter relay Dxpeditiot
050. Always something, eh? We did
n' r need the repeater for the island i:
small enough so there was no problen
in keep ing in touch via the little Draki
one watt TR-22 unit s.

Early Monday morning we tumec
off the generators and packed up 11
leave. The number of contacts hat
definitely fallen off, though I am sun
tha t we could have gone for scvera
more days on the bands working th.
thousands o f European and Asiar
sta tions. that missed us. Perhaps scm,
day we'll be back again - probably
with a much better anten na setup ant
a linea r amp li fie r to make working ou
easier. I don't think there was mon
than one chap on the trip that wasn'
thinking seriously in terms o f going 01

another DXpedition as we moved th.
gear hack aboard t he boat. It wa
fabulou s.

With serious work in sight. I head er
for the safety o f the adjacen t cliff ant
started snapping pictu res o f those whr
were working . The seas were a goor
deal calmer than when we arrived sc
the opera tion went quickly . Even I

calm sea at Navassa is something h
conte nd with, so it wasn 't all peache
and cream. The little dinghy bouncer
up and down about four to six feet a
it came alongside t he big boat , makiru
the transfer of people and the heavie:
gear chancy. No acciden ts.

If anyone else is thinking o f goiru
to Navassa they may be encouraged tc
know that we left a nice triband bean
there for them. We recommend tha
they bring along a reflector for it anc
a ta ller mast - and perhaps a couple
of castings siuce the sun and weather
may rot out the tape in a short while
There didn' t seem to be any gooc

burned off this bu ilding in the 30's
bu t the cistern was full right to the
ground level with water. In '58 it had
had water , but we had to reach d own
about ten feet to get it . That was the
time when we ran out o f our own
water and had to go to the lighthouse
to kee p fro m dry ing up and b lowing
away . The water looked a litt le stag
nant so we boiled the first batch. This
was a lot o f trouble so we tried a glass
of it on the least popular member of
the group and waited to see if he died .
He didn't so we all drank it right out
of the ciste rn from then on wi thou t
bothering to boil it.

This trip we had plenty of water so
we didn't have to hau l it back the mile
from the cistern . Our boat stayed
near by so we were able to get in a
lump of ice every day and have iced
drinks - luxury . On the last trip the
boat dumped us and then left us
alene, going to Haiti for a few days to
see about a leak , so we had no further
supplies possible.

Though I have no compla int about
the food o n this trip , some o f the
selections seemed strange. For in
stance, we had along a rather good
supply of powdered eggs rather than
fresh ones. I forgo t to ask why. It
certainly wouldn 't have been much
trouole to keep fresh eggs o n the boat
and send in a dozen with the ice every
day - or two dozen , for that matter.
The powdered eggs came out excel
len tly, spiced with some of those
bacon bits - you know, t he sy nthetic
bacon. I would think we could have
had fresh meat the same way, but
instead we had packaged beef stro
ganoff. Again, it was fine - no co m
pla int. Bu t the whole works was a
curious mixture of camping ou t away
from civiliza tion , all the while keeping
civilization (ice) with us.

••
~ . L

World '. dH~ privy~ With a 400 fOOl hole under
you, i l is difficull to bring th. necea.vy concen tr..
tion for proper .... of th is ["me NaviUSiI fKiJity.

looked like meteorites and cactus. The
whole island is made out o f swiss
cheese type rock , like a gian t solid
spo nge. You have to watch every step
carefull y for there are holes all over
the place. Some are only a foot o r SO
deep , others go down thi rty or more
feet and could ho ld a horse . One
unwary step and you are in deep
trouble.

We finally got to the to p o f the
plateau which cove rs most of the
island and were met by Chaz Steve
and Bill Donovan WB4WMG who had
found an easier way up following an
acytelene pipeline which had been
built in 1962 to power the lighthouse.
The lighthouse is now run on ba tteries
which apparently are brought in by
helico pter and the pipe line was no
longer used. Pity , for they sure did a
lot of work putting it in . I feel sorry
for the Coast Guard men that had to
work at that project.

The lighthouse was firmly chained
so we couldn't get into it. We did
explore the old lighthouse keeper's
buildmg next to it. The roof had
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Amateur
Nel .

M odel AR-2 Amplifi er boosts
2 M eier FM outpu t powe r
300% .
$119.00 Am ateu r Net.

h,,..,.

'I'hc tr ip 10 Navassa was so much
fun tha t it p u t me buck 10 t he ma p o f
the Curtbbcun to sec wh ere else a sma ll
group might go tha t wo uld be fu n ,
reaso na bly ra re. a nd not to o c x
pensive . I think I' ve got if. Wo uld an y
o f you readers like to try yo ur hand a t
.1 D 'X pedit ion th is fa ll? Ho w a hout
o ne to Buh u Nuevo 011\.(1) in la te
October to coi nci d ...· with til ...' DX
contest" I figure that the whole th ing
can be d one fo r abou t SSOO per
person wit h ten go in g. w...' wo u ld kayc'
from Kingst o n o n Octo ber ~5 th and
se t up o n the .::!61h . TIll' b ig. push
wou ld be 0 11 the 27-28111 , an d buck Oll

the 29 th to Kingston 10 the U .S.
the 30 th. One week o f great fun .

This t ime we wou ld have a p lace to
sleep o n the boa t going over for it
would take about 24 hours to sa il tha t
d is tan ce from Kingston . We would
h ave two tran sceivers wi th b eams , o ne
wit h a good linear . a nd o ne spare
transceive r wi th mo re modest an ten
nas. T he beams would be comp le te
wit h ro ta tors a nd shor t towe rs. I th ink
I can plan th e trip a nd a rrange for the
eq u ip me n t. It will be hard work a t
time s. so st re ngth and s ta mina are
req uired. Any ta kers '?

...W2NSD/ 1

NEW! M odel HR-212
12 channel 2 Meter FM
Transceiver . 20 w alls o u lput
power. $259.00 A ma teur Net.

reason for bringing th e remai ns of that
an te nn a back .

The rid e buck wa s a good d eal
ca..icr than the trip to Nava s..a and
many of LIS were able to s tre tch ou t
and get so me ..lcep . a r k'v -, ' fo r a
cou ple o f hours. No .. ickne...."i this lime .
Wl.' d id burn ou l o ne engine a nd had
10 lim p back a t hal l' speed fo r the lust
few hou rs a ll the o ther engine. We j u st
a bo u t ran o u t of fue l o il lo a , with
o nly a spo o n fu ll le ft when we d o cked .
T he e ngine qu it as we maneuvered
into place . Luck ily we had " bo r
rowed " SO I1ll' fuel from a passi ng boa I

a t Navassa in ex change fo r rep lacing a
fu se in their radio . or we migh t have
had to go into port out by the en d of
Jama ica inst e ad of head ing d irec t ly to
Ki ngsto n .

We all had a qui ck dinne r a t a lo cal
departme nt store. the only restau ran t
o pen a t 10 PM. an d wen t off to a very
deep sleep. Ch ris fl YSC H a nd h is
un ruc tive wife were there to meet us
and guide us around . Most o f u s fl ew
back to the U.S. th e ne xt morn ing.
though a co up le s tayed o n W I h thei r
wives fo r a few more days va cation .
By T uesday night I was back a t 73 six
d ay s away am i ano ther memo ry for a
life ti me fo r me .

•
Specifications

Power Output : 15 watts at
13.6 V DC

Freq uency Range :
144-148 M Hz

Channels : 6 transm it ;
12 rece ive capabil ity ,_

Sensitivity: 0 .35 /l-V (nom.) ~. :t...-..,, "'-;;
20 D8 quiet ing Model HR-2A

Sp urious Re jection : 60 DB Mo bile Unit. Includes microphone, mounting
Size: 2V2" x 5112" x 7112 " bracket, tx and n: crysta ls for 146.94 MHz

for all your 2 Meter FM needs

Phil W4GTS " .1" .feen by AtI..n tean.1".

R.egenoy a Meter FM-Amerioan mad.e at i m p o r t

Get the American Made" ~~~ HR-2A
2 Meter Mobile FM Transceiver.
15 watts minimum output. Only $229.00

Model HR-2MS 8 channel Trenscantv
wi th signal search recep t ion
and 15 watts min imum ou tput.
$319.00 Amateur Ne t.

~
E :;:::z 

r-~~C!04- Electronics, Inc.
I 7900 Pend le to n Pike . Ind ianapo li s, Ind iana 46226

R.egenoy a Meter FM"-Arn.erioan mad.e at import prioes

1i/ Laua W4 GTS of A tlan ta , as seen o n Naval>Sa .
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Don C. Miller W9NTP
Box 95
Waldron IN 46 182

Ralph Taggart WB8DQT
4515 Oakwoo d
Okemos MI 48864

•
•

•
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You are about to enter the wonderful
world of ama teur slow scan television .
Imagine yourself sitt ing in front of a radio
receiver with a slow scan television monitor
plugged into the headphone jack. The
screen sho ws SMc;lBUO in Sto ckholm
o pe rat ing his rig from his lakesid e cab in .
You turn your dial to another freq uency
o n the 20 meter band and o bserve Wc;lLMD
exchanging circu it diagrams with W4TB in
North Carolina. These things are now
possible with slow scan te levsion . It has not
always been this way , so let us turn the
slow scan history pages back a few years to
see how it all began .

In 195 8, Copthorne Macd onald , a
young engineering st uden t at the University
of Kentucky. began an investigation into
the possibility of reducing the bandwidth
of a widehand television signal to such a
narrow spec t ru m width that it could be
scnt o ver a voice com mu nica tion syste m.
This meant that a 3 Mllz television signal
had to he reduced to 3 kllz signal - a
1000 to I reduction in bandwidth!
Macdonald eve ntual ly d esigned a television
system that met these requi reme n ts . This
syste m used an AM subcarrie r, with pictu re
in f or rn a lion t ransmitted as am plitude
var iations o f a co nti nuous tone o f consta n t
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freque ncy . The old 11 meter band was
used to transmit test pictu res since that
was the o nly HF band authorized for
picture t ransmission . The AM subcarrier
syste m proved successful, and circu it d etails
were published in August , September QS T
(1 9 58 ). Unfortunately , before the slow
sca n pioneers of that period could build
equipment , the I I meter band was
allocated to the Cit ize n Band Service .

Slow scan televi sion was now limited
to frequencies of 50 Mll z and above .
However, u nde r special au thorization from
the FCC, it was possible for Cop to
perform tests on 10 meters for sho rt
periods of t ime . It was during o ne of these
test period s that Cop WA2BCW , by
transmitting " blind" o ver a period o f 30
days, was successfu l in sending pictu res
across the Atlantic Ocean to John Plowman
G3 AST. T hese tes ts, and the pictures
received in England. we re d escribed in
March QS T (1 960 ).

Their imaginatio ns sparked by the
t ran satlan tic tests. other amateurs so on
began to explore SSTV. So on , a small group
of SSTV en th usiasts were exchanging SSTV
audio tapes, and investigating a variety o f
circuits and standards. An FM subcarrie r
system was develo ped (January . February

73 MAGAZINE



Fig. I~l. Picture of W9CNW, sent from W9NTP to
VK3AHR, 10,000 mites, on 20m. 2 .5kHz
bandwidth.

QST 1961 l, and it proved superior to the
AM subcarrier system due to its greater
immunity to interference from QRM and
fading . Since none of the early experimen
ters were close enough geographically to
exchange pictures on the 6 meter band, tests
were confined to closed circuit systems, tape
exchanges or transmission over phone lines.

During this time the slow scan enthusiasts
were attempting to get slow scan (SSTVl
permitted on the HF bands. Petition after
petition was written, but no FCC action
resulted. Macdonald, now WA\lNLQ, en
listed the help of several hams in Washington
and succeeded in getting a special test period
set up at the Rocky Mountain ARRL Con
vention in Colorado to test the possibility of
interference to other hams . W3UV,
W7FEN, WA\lNLQ, W9NTP, and W\lITB
participated in these tests, and for three days
visitors at the convention saw themselves on
slow scan television either going out over the
air or their image being returned over the air
from far-off places via retransmitted tape
recorded pictures . It was hoped that other
amateurs would hear the signals , form an
opinion about their nature and interference
potential and let their feelings be known
through proper channels. It was during th is
test that the well-known pictu re of W9CNW,
Figure I-I, was recorded in Australia by
VK3AHR with the scheduling help of
W9TCT . This test was described in Septem
ber 1966 QST.

As a result of the Rocky Mountain
Convention tests, Macdonald convinced both

the Navy an d the FCC to authorize special
SSTV tests on the HF bands. The primary
goals of these tests were twofold : to improve
the techniques and equipment developed fo r
STTV. and to provide visual communica
tions for personnel wintering over at
McMurdo Sound, Antarctica . Fifteen sta te
side amateurs were authorized to participate
in these special tests and Macdonald pro
vide d a ca me ra an d m onitor to
KC4USA/NiJ!CE fo r use in An tarct ica.
Despite erratic propagation conditions, ex 
cellent pictures were often exchanged be
tween Antarctica and the States , some of
which were shown in QST Feb . 1967 , page
77 . It is interesting to note that the Navy to
this day continues to support the develop
ment and use of slow scan, and has recently
authorized W4ABY/N\lAAJ and W4UMF/
N\lXTV to exchange SSTV pictures with the
S.S. Hope .

An FCC proposal of rulemaking permit
ting SSTV operation on the HF bands was
published in Nove mber, 19 67 QS T with one
month allowed fo r reply. After th is re ply
period, several amateurs - W2PMV,
W9VZL/3, WA\lNLQ and W9NTP - went to
Washington to review the 30 letters of
opposition. Very few of these letters were
strong in their criticism, but some letters
expressed fears that needed to be studied
and resolved. Afte r eight hours of study and
discussion these amateurs spent that evening
at the home of W9VZL/3 where they wrote
answers to the criticisms. This small group
felt sure that a slow scan television alloca
tion was just around the comer.

At this time incentive licensing was ge t
ting quite a bit of attention by the ham
world, AR RL, and the FCC. After about a
year with no FCC slo w scan television
action , fears began to grow again. By making
inquiry through the proper channels, we
were told that SSTV would be a part of the
incentive licensing proposal. The rest is
histo ry .

During the su mme r of 1968, while on a
mobile DXpedition to Central America, one
of your authors heard the famous words
fro m W7 FEN: "Slow scan is au thorized on
HF." That is how it all came about. Those of
you who now enjoy the luxury of o pera ting
your slow scan gear have these early pioneers
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to thank . Copthorne Macdonald is the mven
tor, and by h is persistent in te rest fin ally
perfect ed th e system and obta ined FCC
action to use it.

Slow scan television can be transmitt ed in
aU of the advanced and extra portions of the
ama teur bands. Its bandwid th is confined to
that of a vo ice station wh ich is interpreted
to be 3 kHz for single sideband transmission.
The 160 meter band is excluded but all the
phone portion of 10 meters and VHF and
UHF can be use d by Gene ral and higher
classes of amateur licensees. It is o f interest
that SSTV received more band allocation
from the FCC than any of the petitions ever
requested .

This is th e history of slow scan te levision.
Today hund reds of ama teu rs throughout the
world - in Russia , England, Sweden, Italy,
Greece , South Africa , Colombia, Venezuela ,
Gu ad el o up e , Puerto Rico , Nicaragua,
Canada , Alaska, Hawaii, New Zealand ,
Australia, Japan , Brazil , Sou thwest Africa ,
Belgium, Germany, the co ntinental Unit ed
Stat es, a to ta l of 28 countries - routinely
exchange pictorial informatio n via slow scan
television on the 80 th rough 10 meter bands.
And what started as a sen io r project for a
young undergradua te student at the Uni-.
versity of Kentucky is now one of the most
exciting com munications modes within the
ama teur service .

Basic Principles of Slow Scan TV

Let us explore this new amateur te le
vision that was specifically designed by hams
for picture transmission on th e high frequen 
cy bands. Instead of 3 MHz be ing available
for AT V, as in UHF, we are rest ric ted to a 3
kHz voice bandwidth in the HF amat eur
bands. The bandwid th of a conventional
television signal must be reduced by a facto r
of over 1000 fo r slow scan . It becomes
obvious that both the horizontal and ve rtical
frame rate must be reduced to as low a
freque ncy as possible in orde r to reduce the
bandwidth from 3 MHz to 3 kHz. Resolu
tion of the picture is a prime consideration
in choosing the standa rds Home television
viewers may feel that all 525 lines of
commercial TV are need ed for good TV
pictures, but wit h narrow i-f 's. poorly ad 
justed interl ace and other deteri orating f'ac-
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to rs the actual resolu tion of a home tele
vision receiver is reduced to about 250 lines.
As an example, 80 li nes per Mllz is the
computat ion fo rmula used fo r esti ma ting the
resolu tion of a 3 MH z i-f system. This is a
resolu tion of only 240 lines. If we now
co nsider tha t viewing will be done on a small
ca thode ray tube (available rada r tubes), the
tube screen size becomes a limiting factor
due to beam focus. Everything being taken
into consideration, 120 lines were chosen as
the maximum number of lines fo r slow scan
TV. It wil l be shown later tha t if 240
resolu tion lines are desired , they can be
transmitted in a n interlaced format for
increased reso lu tion , but such a picture
canno t be viewed directly and mu st be
photographed for the increased resolu tion to
be realized in prac tice.

The vert ical frame rate should be as slow
as possib le consisten t with th e sto rage t ime
of the viewing tube . As far as the average
ham is concerned, th is means the use of a
surplus P7 phosphor radar tube since
availab le sto rage tubes are prohib itively
expensive . Tests run over several years
showed th at 10 seconds was the maximum
time o f a frame that would permit viewing
the frame on a P7 tube with a viewing hood
in a normally lighted room.

It is a real advantage to use a horizontal
line frequen cy that is related to the power
line frequen cy . After sampling many viewer
opinions and running laboratory tests it
appeared tha t 15 Hz (i .e ., 60 Hz divided by
4) was a good choice. 120 lines at 15 lin es
per second gives an eigh t-second vertical
frame rate . Since th ese standards have been
used by slow scanners in all 60 Hz power
countries, it is hoped that they will be
maintained indefin itely .

O ne t hi ng that r e m a ins to be
demonst rated is th e video bandwidth of the
slow scan syste m. Since an aspect ratio of
1: I see ms the most desi rable to fit a round
radar ca thode ray tube, the horizon tal
re soluti o n should equal the vertical
reso luti on . There are 120 lines division in
the ver tical direction; therefore , there should
be 120 division in the horizon tal direction .
This is shown in Fig. I-I . For simplicity
assume that every o ther spot is black
alte rnated with white spots If these spots
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Fig. 1-3. Subcarrier spectrum of video sync pulse.

1400
I

1000

\

to an FM su bcarr ier. Today , th e su bcarr ier
o perates at 1500 Hz for black video and
increases in freq uency to 2300 Hz for wh ite
video. T hese frequencie s were chosen due to
extensive experience with FM subcarrier
facsimile transmission .

The sy nc frequency of 1200 Hz was
chose n and represents blacker th an black so
that the raster is blanked during retrace. In
order to separate th e spec tru m of the sync
pulse as mu ch as possib le , the length o f the
pulse is made five millisecond s. Analy sis
showed that a five-milli second pulse ha s a
base video bandwidth of 200 liz as sho wn in
Fig . 1-2 . When the sy nc pulse is modulated
or gated o n to a 1200 Hz sinewave , the
ban dwid th is 400 Hz , cen tered around 1200
Hz as shown in Fig. 1-3 . Note that the major
part o f the sync spec t rum does not fa ll in to
the major part of the video spectrum which
swings upward from 1500 Hz. Finally , the
vertical sync pulse is made much wid er than
the horizontal sync pulse in o rder to
integrate or separate the two pulses. T he
vertical pulse was made 30 millisecond s long
o r about Y.z a horizontal line. There are some
who feel that this pulse sh ould be made a bit
longer. This would provide a better vertical
sy nc pulse separa tio n and noise immunity .
Most monitors will tol erate longer vertical
p ulses so there is so me ro om fo r
experime ntation on this point.

Let us review the standards for slow scan
television :

--'_-t---~IZ ~=t-...L HZ
~--400 -

FOR 60 BLACK
- +60WHITE

SOUARES

Fig. 1-1 . One line of slow scan TV.

are scanned, the o u tput will be a square
wave which is forme d out o f one black and
o ne white spot. This waveform generates 60
complete sq uare waves o r cycles in 1/15
seco nd or 60 x 15 = 9 00 Hz. This me an s th at
th e m a x im um video bandwidth is
approximately 900 Hz. This analy sis is
approx ima te, bu t is adeq uate for easy
comprehe nsion .

All that rema ins to be shown is the
requ irements o f the sync pulse standards. We
no w have a 120 line picture being generated
every eigh t seco nds which generates a
bandwidt h of 900 Hz. Each lin e must be
locked or sy nce d , and each eigh t-seco nd
frame must be locke d o r sy nced. In o rder to
choose the p roper length sync pu lse
c o ns ideratio n must be given to the
composite spectru m (sync , pulse and video )
and how it is co mbined to be transmitted
with good fid elity .

It has bee n shown that a video bandwid th
of 900 Hz , is adeq uate to re produce the slow
scan 120 lin e picture . Since the line rate and
fram e rate is ex tre me ly lo w frequen cy, a
grea t amoun t of the video ene rgy is near
zero frequency . This means that amplifie rs
and modulat ion devices must operate near
the de level. This, o f cou rse is impossible
since phase shift and drift w ould cause mu ch
dete riora tion in the p icture. T he problem
can be avoided if the 900 Hz vid eo is
modulated o n to a subcarrier placed within
the 3 kH z FCC alloca t io n fo r slow scan
televison .

This su bcarrier is placed at 1500 Hz. In
the ea rly day s of slow sca n, the subcarrie r
was amplitude-modulated, but extensive
testing proved that AM noise created many
pro blems . At that time . it was decid ed to go

50 liz Areas
162/3 Hz (50/3)
1/7.2 Hz
5 milliseconds
30 milliseconds
1200 Hz
1500 Hz
2300 Hz
3000 Hz

60 liz Areas
Horizontal line rate 15 Hz (60/4)
Vertical frame rate 1/8 liz
Horizontal pulse width 5 milliseconds
Vertical pulse width 30 milliseonds
Sync subcarrie r frequency 1200 Hz
Black frequency 1500 Hz
White frequency 2300 Hz
Overall transmission BW 3000 Hz

(SSB)

o zoo-----l----;~~=- HZ

RE SPONSE

Fig. 1-2. Spectrum of video sync pu lse.
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Fig. 1-5. One tine of composite sync and base
video.

Fjg. 1-4. Checkerboard pattern fo r slow scan
trenemission, The video sjgnal and sync sjgnals are
shown in Fig. 1-5.

As a visual example of pattern generatio n,
consider the fo llowi ng black and white
SST V t ransmissio n (shown in Fig . 1-4).

The video and sy nc signals are shown in
Fig. 1-5 .

Fjg. 1-7. Photograph of origjnal Macdonald
momtor (see March 1964 QST).

and this design has be come th e mo st
reproduced piece of slo w scan gea r design
ever published . This monito r has become the
workhorse of slow scan TV , and it is st ill a
favo rite by slo w scanners wh o prefer
working with tubes.

The principle of all slow scan monitors is
the same . Since the audio .signal coming
from the headphone jack of a radio receiver
is audio FM , some means of FM detection
must be used . A limiter is required to help
eliminate much o f the AM noise and QRM
that is present on the HF band s. This limiter
passes the clipped signal to an audio
discrimin ator. This discrimin ator can be
designed in several ways. The original
Macdonald monitor uses a single-sided
discriminator, bu t later in this book several
other types of discri minators are desc ribed.

The d iscriminato r changes the FM audio
signal to an AM signal. It is imp ortant to
note that the waveform is st ill made up of
the subca rrie r centered at about 1500 Hz. In
order to recover the 1200 Hz sy nc signal a
tu ned circuit sy nc discriminator can be u sed
to accen tuate its amplitude so that the
vert ical and horizontal sy nc pulses can be
recovered by th reshold detectors .

These A ~1 subcarrie r signals will require
rectification in orde r to p roduce the base

BLACK
SUPR'
BLACK

WHITE

,15 MS
HOR. SYNC.

30 I. 66MS
MS ONE LINE OF VI DEO
VERt
SYNC.

-

2300

1200

1500

FREQ
HZ

LINE 1 ..

The composite F M subca rrier signal is
shown in Fig . 1-6 . The co mposi te vid eo
signal consists of a mid range audio tone
ranging from 1200 to 2300 Hz and is
processed in the tra nsmitter and receiver just
like a voice signal. ff you doub t th at a
quality picture can have such a rest ric ted
bandwidth, visit a slow canner and watch
pictures produced from an inexpensive
cassette recorder operation at 1 7 /8 r.p.s.

Most important in a slow scan te levisio n
sta tio n is th e monito r. Th e photograph of
the original slow scan electrostatic monitor
is shown in Fig. 1-7. This Macdonal d
mo nitor was described in March 1964 QST

1200 HZ 1500 HZ 2300HZ 1500 HZ 2300 HZ 1500 HZ 1200 HZ

\ \ \ \ \ \ \
FROM • -PREVIOUS
FRAME

Vl"RT SYNC BL WH BL WH BL H. SYNC

Fjg. 1-6 . Com posHe FM su bcarrier modulated
with composi te sync an d video. Th e composite
video sjgnal consists of a mjdrange a ud io tone
ranging from 1200 to 2300 Hz an d is processed
ln the transmitter and receiver just like a voice

sjgnal. If you doubt that a quaHly picture can
have such a restricted bandwidth, visH a slo w
scanner and watch pictures produced from an
inexpensive cassette recorder operatjng a t 1 7/8
l.p.s.
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LIMITERS
VIDEO VIDEO

DI$CR1M1NA1"(R AMP

FROM TELEPHONE,
RADIO RECEIVER,

SYNC D1S- FLLL-WAVEOR TAPE RECORDER
CRIMINATOR DETECTOR

SYNC I KC lOW
AMP PASS FlLIER

SYNC 15 CPS
OETECTOR M#

( CRT'I

VERTiCAl l' HORIZONTAl
SWEEP SWEEP

~8CPS
/VVt-

!

Fig. 1-8. Block diagram of a slow scan TV
monitor.

video and sy nc signals that were generated
by the slow scan came ra or flying spot
scanner. Usually full wave rectification is to
be preferred since the low pass filter
following the sync and video detector can
more easily filter the subcarrie r components
if th ey have been doubled in frequency by
full wave rectification .

Finally the deflect ion circuit (whe the r it
is elect rosta t ic or magnetic) is co ntro lled by
the recovered sync pulses to prod uce a raster
on the cathode ray tube. The recovered and
filtered video is now applied to the Z axis of
the cathode ray tube to produce a slow scan
picture. A 910ck diagram of the slow scan
mo nitor is shown in Fig. 1-8 .

The generat ion of a slow scan television
picture can be done in several way s. The
simp lest method fo r the transmission o f
slides, photographs, and circuit diagrams is
the fly ing spot scanner. There are two
designs of the flying spot scanner shown in
later chap te rs of this book.

To u tilize th e flying spot came ra to
produce TV signals from film negatives or
positives, it is necessary to generate a raster.
A raste r results when a sawtooth electrical
signal is connected to the horizontal and
vertical plates of a cath ode ray tube. The
two sawtooth voltages applied to the
horizontal and vert ical plates differ in
freq uency ; so for one cycle of vertical

deflection , several hundred deflections occur
in the horizontal direction . The grid of the
cathode ray tube is adjusted to produce a
constant brightn ess spot on the face of the
tube. The overall result is a white
illumin ated square or rectangle on the face
of the tube made up of several hundred very
nearly horizontal lines.

A fly ing spot raster on a home TV set can
be produced by turning th e co ntrast control
fu lly co unterclockwise until no tra ce of
picture results. The brightness contro l is
then adjusted clockwise until a wh ite
consta nt brightness rectangle re sults . This
image is called a fl ying spot raster. A similar
white rectangle is produced fo r slow scan
television, but from different frequency
sawtooth voltages. How do we produce a TV
signal from th is raster? It is important to
rememb er that the raster has been
sy nchronized in both horizontal and vertical
directions by a timing circuit that starts the
beginning of each swee p . The fly ing spot or
beam is therefore in a precise location on the
face of the cathode ray tube at any instant
of time .

If a transparent negative or opaque
positive picture is placed directly on or near
the face of the tube, the light that passes
through the transparency or that is reflected
from the opaque photograph will be
modulated by th e density of the
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Every major amateur radio magazine
is now giving coverage to
slow-scan television.
Every day finds more and more amateur radio
operators converting to SSTV. There's been
nothing like it since the advent of si ngle side
band equipment. Operators report that Slow
Scan Television has renewed their enthusiasm
and fascination with amateur radio as much,
or more, as whe n th ey firs t got their ham
ticket.

Hundreds of SSTV operators provide
almost continuous activity on the
SSTV frequencies.
And these include many overseas stations,
from the Netherlands to Italy, from South
Africa to New Zealand. The Second Annual
World Wide SSTV DX Contest was recently
sponsored by CQ Elettronica (an Italian ham
magazine) . Tune to any of the SSTV frequ en
cies, any time, and you'll hear for yourself
how SSTV act ivity is literally exploding.

Listen in on 14.230 mHz day or night
and you'll hear for yourself how the

.SSTV operators are having all the fun,
and action!

,

ex pe ri me nta l state . . . think aga in. SSTV
HAS ARRIVED!

•

Send for reprints of recent articles on
SSTV, and Robot equipment.
We'll also include materi al on SSTV opera
tion that you'll find interesting and informa
tive, information on all our equipment, and
the name of the Robot dealer near you where
you can have a demonstration of Robot SSTV
equipment. T hen you' ll see wh at 's new in
amateur rad io. 0:;

ROBOT MODEL 70 MONITOR $495
ROBOT MODEL 80 CAMERA $465
25mm fI.9 LENS $ 30

ROBOT
ROBOT RESEARCH, INC.

7591 CONVOY COURT, SAN DIEGO, CA 92111
1714l 279-9430
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Fig. 1-10. 7290 shuttered camera.

Free vidicons are no longer available but can
be purchased from the same source for
$ 100. This price is far below the selling price
of this vidicon for commercial use. The slow
scan 7290 vidicon target can hold an
electrical image for several seconds once it
has been exposed to an image. In the 7290
SS camera shown in Fig. 1-10, an
electrically-operated shutter exposes the
target for about 1/30 second and then the
image is electrically scanned for the next
eight seconds. Similar to flying spot
scanners, the vidicon beam must be swept in
horizontal and vertical directions by the 15
Hz and 1/8 Hz sawtooth voltages to produce
video.

The signal from the 7290 vidicon target is
a very low frequency audio signal and
requires much amplification. Audio
frequencies near dc are very difficult to
amplify because of limitations of coupling
and by-pass capacitors, so a technique of
chopping is used to electrically change the
signal into an ac wave . A 20 kHz sine wave
applied to the vidicon grid will turn the
scanning beam off and on at this rate so that
the small target signal can be amplified as a
20 kH z signal. Once the amplification is
completed, the 20 kllz signal is rectified and
the resulting signal is the amplified low
frequency video or audio signal desired .

The vid icon is provided with the de
operating potentials usually needed and
provision is made to blank the vertical and
horizontal beam during retrace.

Due to the lack of 7290 vidicons, early
slow scan pioneers tried to substitute
ordinary fast scan vidicons such as the
7735A and 7038 . Contrary to the opinion of
those acquainted with the chemical and
electrical make-up of these tubes, some slow
scan hams were able to get reasonable
pictures with o pen shutter operation.
K7YZZ and WB8DQT have investigated this
type of picture generation thoroughly, and
have provided many good pictures on the
slo w scan net.

About this same time slow scan hams in
Europe (such as SM\lBUO) were successful
in using plumbicons in the Macdonald circuit
in the open shutter mode. This proved to be
very successful and hams such as W4YHC,

OUYPUY

>--OUY

SYNC
CKYS

931 PHOTO
~MULTIPLIER

SUB- L"'",,---I'-----ojA"i>-~'CARRIERr
GEl<

Fig. 1-9. Simple magnetic flying spot scanner.

photograph. It is now possible to place a
light sensitive device (photo-multiplier) in
the front of the tube, and the resulting
electrical signal called video is synchronized
automatically with the flying spot raster.
The pulse sync signal is combined or added
to the video to produce a signal that can be
used to paint a picture on the screen of a
distant TV set. It is important to remember
that the sync signal always occurs when the
beam fIys back to its start during retrace ;
therefore, the video is not affected. A block
diagram is shown in Fig. 1-9.

The principle o f the flying spot scanner is
useful for both fast and slow scan.
Commercial TV stations have used FSS for
advertising breaks. In the case of slow scan,
the TV signal must be further pro cessed
before transmission . The video frequ encies
are so low that a subcarr ier is needed to help
the transmitter pass the slow scan video .

The slow scan enthusiast has several very
good live cameras to choose from. Originally
when Macdonald designed the shuttered
7290 slo w scan camera, vidicons were given
out by Westinghouse for experimental uses.
Slow scan has grown greatly since it has
become FCC·authorized in the Advanced
and Extra class amateur phone segments.
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Camera is
supplied with
quality f/1 .9,
25 mm lens. No
extra charge.

Available
camera with
high quality
videocon for
" live" or
"still " pies.

FUlly meets all
accepted SSTV
standards.
Compatible.

" live " SSTV
pic photo
graphed from
monitor. Un
retouched.

Exclusive!
Built-in,
casette-type
recorder.
Ready
Instantly

Monitor con
nects to spkr
or phones for
receive- to
mlc input for
transmit.

ISBE'
LINEAR
SYSTEMS, INC.
220 Airport Blvd.
Watsonville,

. CA 95076.

Audio in... and out

NO MODS!!

SCANVISION
SLOW·SCAN

-

Now-unexcell ed picture performance with exclus ive
feature eq uipment of highest quality in which the
most advanced SSTV techniques are expe rtly ap
plied-SSE Scanvislon. Here, carefully considered
design has simpli fied operation to the poin t where
the non-engineer rad io amateur can have his SSE
Scanvlslon mon itor connected and start enjoying
slow scan in just a matter of minutes.

Most of the many hundreds of 58 TV'ers now active
on the air agree that the full excitement and enjoy
ment of SSTV can best be realized only when a tape
recorder is part of the system. Incom ing pi es are
taped for future viewing on 58 monitor-pre-taped
pictures, scenes, I-D-can be transmitted . So-ex
clusive!-every sse Scanvision monitor has a cas
sette-type tape recorder built-in-wired-ready to go
and selectable with panel switch. Here is the ultimate
in convenience.

sse Scanvision is conservative-re liable, with pi c
ture-proved circuitry and is all so lid-state except for
the scope tube in the monitor and the videocon pic
ture pickup tube, heart of the 5 8-1CTV camera. Both
tubes are standard types with predictable character
istics-not surpl us.

High quality is everywhere eVident-throughout, the
to-be-expected SSE approach-fast id ious- profes
sional. Th e SSE Scanvisionl 8 8 -1 MTV Monitor, com
plete with casette recorder and 5 8 -1CTV Camera wi th
111.9, 25mm lens, connect with patch cable to com
prise a system. Un its are also separately available.

SEE SCANVISION AT YOUR SSE DEALER



Fig. 1-11. Sam pling m ethod of producing a slow
scan picture.

W7ABW W~LMD , and o thers have produced
some excellent pictures using the Phillips
plu mbicon. These tubes are available as
pull-ou ts fro m color cameras here in
Ame rican and are availab le at TV stations in
some parts of the country. Plumbicons, with
their relatively high target resist ivity are
quite effec tive at slow scanning rates and
represent an exce llent alt ernative to the
729 0 in the open shu t te r mode. Last but not
least comes what the auth ors consider to be
the best ty pe of slow scan came ra - the
samp ling camera. All of the above cameras
(with the exception of the 729 0 came ra)
require open shutte r and therefore the
subject being televised mu st remain nearly
immobile for the eight seconds. In practice
this is not very diff icult and co ntribu tes to
some of the fasc ination of slo w scan TV in
which special effects can be staged.

In principle a sampling came ra opera tes
like samp ling oscillosco pes. The operating
principle is based on the fact that the picture
being samp led does not change over the
length of time that it takes to sample moving
fast scan frames. In this case , the time is
eight seconds. Assume t hat a fast scan

15 HZ

I
15,750 HZ
RASTER

SAMPLING LINE

TO RIGHT IN
8 SECO NDS

came ra is operating with the following
standards: vertical frame ra te - 15 Hz, and
horizontal line rate - 15 ,7 50 liz. Note that
a normal fast scan camera operates with a 60
Hz fi eld or frame rate!

It is assumed that the video will be
sampled at every line crossing as shown in
Fig . I-I I.

By slowly moving the sampling point to
the right at a 1/8 Hz rate , 120 vertical lin es
are formed . A slow scan samp led picture is
generated in this way . This picture is on its
side and th e electrical signal need s to be
filt ered , but it is identical to slow scan
pictures produced in other ways.

From a circ uit designer 's vie wpoint, the
fun ctions that need to be genera ted in a
sampling came ra are as follows :

1. a 15 Hz sawtoo th sweep vo ltage locked
to 60 Hz mains.

2 . A 1/8 Hz sawtooth, p re ferably lo cked
to 60 Hz mains or to the 15 kHz horizontal
swee p voltage .

3. A 15 kllz sawtooth to sweep th e fast
scan raster. This sweep does not necessarily
need to be locked to other time bases and is,
available fro m the fast scan camera.

4 . A circuit that provides the timing
necessary to do the sampling that moves in
time acro ss the raster.

A block diagram is shown in F ig. 1-11 .

Part II , next month, will cover po pular
SSTV circuits.

. . .W9 NT P & WB8DQT

gp

V ERT ICAL SAMPLER 1500 HZ

'51/8 HZ RAMP SUBCARRIER

GEN. CIRCUIT veo

VIDEO 15,750 HZ

HORIZONTAL
LOW PASSFAST SCAN

15 HZ RAMP -
GEN. CAMERA FILTER

Fig. 1-12. The sampling method of slo w scan
ic ture eneration. OU T
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Don't be misled by:

"WHATYOU SEE IS WHAT YOU GET,"
when buying 2 meter FM equipment (or any other Ham gear. for that matter).

PLUS: A heavy-duty pedestal type AC power
supply, dynamic mic rophone , antenna con
nector plug, spare fuses and lamps, DC power
cord , and mobile mounting bracket.

• A crystal oven for superior stability of ± .001%
from -30" to + sooe. (Who else gives you this
tor 2 meters?)

• A squelch threshold of less than 0.3 mv with 2
watts of clear reception at less than 10% dis
tortion .

• 144 channel combinations through independ
ent switch ing of 12 transmit and 12 receive
frequencies from 144 to 148 mHz.

• A 16.9 mHz crystal lattice filter for adjacent
channel rejection 01 -55 db providing greatly
improved selectivity .

• Eight crystals (not just 3) .. . TRANSMIT:
146 .22 .146.34 .146.76 & 146.94 mHz ; RE
CEIVE: 146.28. 146.76, 146.88 & 146.94 mHz.

• A fUlly solid sta te transmitter with automatic
protection of the output transistor from im
proper-load damage. FM-1210A Transceiver . .. $329.00

Write tor your tree copy at Swan 's 1972 Spring catalog containing complete details and
specifications on the tull line at Swan products.

SWAN ELECTRONICS
gives you much more

-a lot of which you can't see!

INVESTIGATE BEFORE YOU BUY! Compare
Swan's FM-121 OA for, example. to other
2 meter FM transceivers with a rated R F output
of 10 watts. The FM-1210A gives you:

2 Meter FM Economy is available with the
SWAN FM-2X ... everything you need for
AC or DC operation is included at one low
price, just hook up your antenna and you're
on the air. Frequency coverage extends from
144 to 148 mHz over 12 channels. Crystals
are installed for Channel 1 to transmit and
receive on 146.94 mHz; Channel 2 to t rans
mit on 146.34 and receive on 146.94 mHz ;
Channel 3 to transmit on 146.34 and receive
on 146.76 mHz . 10 watt RF output. Micro
phone, AC power supply, DC power cord
and mobile mounting bracket furnished .

FM-2X Transceiver .• . .••• . .. $259.00

When reaching out for long range contacts,
Swan's VHF-150 Linear Amplifier is a perfect
compan ion to the FM ·1210A or the FM-2X.
Operates class "C" at 1.';0 watts DC input on
CW or FM with a frequency range of 143 to
149 mHz. A flip of a switch gives you 180
watts of P.E.P. when working SSB class " B".
Its self-contained AC power supply is ce
signed for continuous operation, and a DC
converter is available for mobile installations.

VHF-150 Llneer Amp""er $279.00
14C DC Converter .. , $ 65 .00

USE YOUR SWAN REVOLVING CREDIT SERVICE ACCOUNT AT 10% DOWN

SIM'AIfI
ELECTRONICS

A tubsldiary of Cubic Corporafion

.... 3_0_5_A_lrport Road· Oceanside, CA 92054· Phone (714.;)_7_5_7_-7_5_2_5 ~_.....
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Peter Lovelock W6AJZ
235 Montana Avenue
Santa Monica, CA 90403

Versatile
Premodulation Speech Processor

,

Since the early 1940 's, when audio cl ip
ping first appeared as a method of overmod
ulation prevention, premodulation speec h
process ing has been the subject of ingen uity
and co ntroversy. As a means of increasing
the " ta lk power" of AM transmitters, it
gained conside rable popularity. More recent
ly the audio compressor has al most displaced
the clipper due to its inherent low distort
ion. For sideband applications it has been
demonstrated that heavy pre modu lation
speech clipping is unsuitable 1 ,due to the
tra nsients produced by heavily clipped
peaks.

While a numb er of syste ms for clipping
the sideband envelope have emerged, these
require eit her breaking into exist ing trans
mitter circ uitry (unacceptable to man y
owners of co mmercial units), or the use of a
complex and expensive ex ternal un it.

The simple solut ion fo r SSB operation is
st ill the speech compressor. In the past
several years the author has breadboarded
just about all of the transistorized compres
sor circui ts published in the ham press. and
tried them out on the air with varying
degrees of success.

The two major limitations in compression
applications were foun d to be (a) difficu lt y
in maintaining close to 100% average peaks
without initial sy llables overshooting, and
causing bad flat-topping; (b ) excessive mike
sensitivity when using maximum co mpres
S10 n .

Since all compressor circuits u t ilize some
form of fee dback contro l of gain , it fo llows
that t here is a fin ite ti me constant involved
in co nt ro lling initial input peaks. Even if this
"attack time" is very short , the first sy llable
following a pause can result in a substan
tially higher peak than those immediately

28

following. If co mpressor out put is reduced
t o maintain initial peaks below the 100%
level, then compressed peaks will be well
below the transmitter maximum output
capability.

In addition, the gain of the compressor is
not proportional to the input, but varies in a
non-linear manner. ideally logarithmically .
Thus weak sounds receive considerably more
amplification and when 20 db of compres
sion is applied, mike sensitivity will increase
as much as 10 times tha t of normal. Unless
the operator enjoys the advantage of a
soundproofed studio, the resu ltant back
ground noise and room echo can be very
und esirable. In actual practice with the
normal ham-shack environme nt, the a mo unt
of compression must be held we ll be low the
maximu m attainab le, an d the benefit ob
tained is somet hing less than spectacu lar.

Together, both the above limit at ions tend
to reduce the effectiveness of compression.
Results of trying different circuits had been
disappointing in comparison to the added
punch achieved with good clipping to an AM
transmitter.

In reviewing both types of circuits, it was
decided to try and combine the advantages
of each . Actually this is not a new approach.
since broadcast sta t ions have long applied a
co mbi nation of compression to maintain
constant program level, followed by moder
ate clipping to positive ly limit overrnodulat
ion peaks.2 a number of published circuits
were tried in d ifferent combinations. with
the fo llowing performance requirements as a
target:

Compression : 0 to 20 db , adjustable.
Clipping : 0 to 10 db, adjustable.
Hi-Z input and output.
The final circuit shown is based upon a
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Schematic

compress or design by W. Henry3 , and a
clipper circuit appearing in an issue of 73 4

.

The combina tion allows the o ptimu m mix of
compress ion plus clipping to be applied .
Either compress ion o r clip ping may be used
alone if desi red for o ther th an SSB appli
ca tions.

A brief review of the circuit ry shows that
Ql is a conven tiona l emitter follower, pro
viding a theoretical input impedance of
250 K. This figure will be somewhat lower,
dependan t up on the e xact Beta o f the
transistor used . At any rate. it will .be in
excess o f lOOK , providing the de sired load
for most Hi-Z dynamic or reluctance micro
phones.

0 2 and 03 comprise the compressor
section, wh ich has excellent con t ro l chara c
teristics, while being able to handle an
unusually large range o f input signal without
overload ing. Utilizing the charac teristics o f
d iodes 01 and 02 as a variable at tenuator,
controlled b.y a OC bias current provided by
0 3 and D4, the wide range of atten tuat ion
avai lable results in almost comple te cu t-off
of ou tpu t in the presence of ex cessively
strong inputs. 02 functi ons as a conven
tional amplifier. while 03 provides variable
control signal which is rectified by D3 and
04. A unique resistive network acting in
conjunction with the co mpression contro l
R2 , maintains virtually con stant max peak
output , regardless of the se tt ing of the
comp ression control. Time cons tan ts in the
origina l circuit, resulted in a release time o f
approx ima te ly one second, consisten t with
tape recording a pplica tions. Time cons tan ts
were modi fi ed to produce a release time of
about 100 mi liseconds, in o rde r to closely
follow the sy llabilic rate.

Compressed audio is fed to the inp ut of
Q4 via the clipping control R3. Q4 fun ctions
as a st raigh t amplifier raising the level to that
required for clipping by di odes 05 and 0 6.
The lOOK resistor in series with the clipping
diodes prevents them fro m loading down the
outpu t of Q4 . With the cli pping control set
to ma ximu , pea k output from the com
pressor sect ion will be clipped about 10 db.
The RC network following the d iodes pro
vides a roll-off a bove 2,5 00 hz, and filt ers
harmonic components created by the clip
ping.

Construction

Most everyone has a favorite approach to
the const ruc tion of a device like this, and
the processor has no critical requirements as
to layout , providing that normal good prac
ti ces are followed . The prototype was assem
bled on a 5" x 2 'is:" piece of perforated
board , utilizing good mica filled transistor
sockets to permit try ing various transistor
types. For more pe rmanent cons truction ,
perforated board with .062 " holes -Is recom
mended , using flea clips fo r moun ting com-

•
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ponents, including transistors. Tran sistors of
the economy type were chosen, but other
types with similar charac te rist ics may be
substituted if they are available . Diod es 01 ,
02 03 and 04 sho uld be the types sho wn,
to obtain the right attenuation charac te r
istics. These are now inexpensive types and
readily available fro m leading distributors.
Diodes 0 5 and D6 are parti cularly recom
mended for their clipping capabilities,
though othe r silicon types will work. The
2. 5 mh input choke is considere d a must.
Some early reports of distortion prior to
incorp orating th is choke, proved to be due
to rf feed back. The addit ional gain of this
unit makes it particularly suscep tib le to rf
pickup on higher frequencies.

The out put of the processor is abo ut 150
mv peak , which is quite a bit high er than the
average mike level. In most cases, however ,
this can be compensated for by th e trans
mitter mike gain con tro l. In those rare
instan ces that it canno t, or if the operator
desires to retain the Same mike gain setting
with the processor in and o ut o f circu it , the
opti ona l output attenuat or may be subs ti
tu ted for the 68K output resist or.

If the processor is to be used only with a
microphone in the -4 5 db to -60 db range,
input con tro l R I , is not ab solutel y necessary
and ma y be replaced with a fixed 10K 'is:
watt res istor. Ho wever , if h igh level inputs,
such as phone patch or tap e recorder are
conte mplated, the input cont rol will be
useful to prevent overdriving the base of Q2,
and should be set so that no distortion
occurs. For mike use the input co nt ro l may
be left at maximum.

The clipping con tro l R3 , and the o utput
attenuat or (if used) need only to be se t up
once for a given mike and t ransmitter. These
con t rols may the refore be incorporated as
scre wd river adjustmen t types, leaving only
the compression con trol for panel adjust
ment, so that comp ression ma y be changed
to suit individual operat or voices and con
ditions.

Using the Processor

Much of the co mme nt that has been
heard over the air relative to the detriments
and distortion resulting from use of this type
of device stems, [ believe , from incorrect
adjustment. The chief mistake is trying to
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get too much by cranking in all the ava ila ble
compressio n or clipping, result ing in bassi
ness and degradation of speech quality . So
better to start o ff by using too little rather
than too mu ch .

The f ollo wing procedure is sugges ted
when first se t ti ng up the pro cessor with your
mike and transmitter .

Set the processor con trols as fo llows:
Input Gain - Max. clockwise.
Co mpress ion- Min. (fully counter
clockwise)

Clipping- Ma x. clockwise.

Speaking into the mike with normal voice
level , adju st the transmitter mi ke gain for
normal modulat ion peaks. If the o ptio nal
ou tput attenuator is incorporated , then the
transmi tte r mi ke gain should be left atits
normal sett ing and the o ut pu t a ttenua tor
adjuste d for n ormal modulation. Having
established the transmitter input by one of
these methods, slo wly ro ta te the clipping
control coun terclockwise wh ile con t inuing
to tal k into the mike, and o bserve the
output peaks. For a part of this rotation no
change in peak swings will be noted , but a
point will be reache d where peaks begin to
drop. This is the clipping thresh old . Reset
the clipping cont rol slightly above the thres
hold point. Finally, advance the co mpression
con trol noting that, while maximum peak
swings do not increase, modulati on troughs
become sha llower un til the needle of the
output indica tor will " hang" wit h in 80% of
maximum. Optimum setting of the com
pression con t rol will have to be determ ined
with some experimentat ion, and may be
varied for d ifferen t condi tions. As used by
the author, the con trol is se t be tween 12 and
3 o 'clock dependent upon conditions. For
local contac ts the compression co n tro l may
be set at minimum, leaving on ly the light
clipping to prevent ovcrmod ulat ion.

Always reme mber tha t the processor is
su pp osed to boost the weaker voice sounds
and adjust for variat ions in speaking level, or
distan ce from the mike . If you get re ports of
boominess or roo m norse you're over
compress ing.

After you get it satisfact orily set up , you
might want to increase the clipp ing con trol a
bit more, but not so that obvious raspiness
occurs.
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11 years ago the
mobile antenna

concept shook the ham fraternity

vvith"fixed station reports
from the mobile" I
-it has since been the most

I
imitated but never equalled!

I
Hustler and only Hustler gives you 11 years of proven performance. rnechani
cally and electrically superior to all others. You get exceptional reports on
every band, jcwest SWR and broadest bandwidth. Matching devices are not
required. Use any convenient length of 52 OHM feed line. Choose from
either standard or super resonators and buy the mast and resonators for the
band s you operate.

Convenience of fold-over mast for rapid band change or easy garaging,
optimized performance on each band and a time proven concept in mobile
comm unications. a concept verified by the overwhelming majority of ama
teurs. are yours only with Hustler!

Model MO-1- 54" Mast for Deck or fender mount - Folds at 15" above base . . Price: $12.50
•

Model MO-2- 54" Mast for Bumper mount - Fold s at 27:' above base . .
•

. Price: $12.50

• -
STANDARD HUSTLER RESONATORS-

Model RM ·l0 . .10 meier resonator • $ 8.50
Model RM ·15 . .15 meter resonator 9.50
Model RM ·20 . .20 meter resonator 10.50
Mode! RM·40 . .40 meter resonator 12.50

• Model RM·75 . .75 meter resonate. 14.50
Model RM· 80 . .80 meter resonator 14.50

I SU PER HUSTLER RESONATORS- Legal Power Limit-Normal SSB Duty Cyele-1 Model RM ·IOS . : 10 meter resonator 111.95
Model RM·15S 15 meterresonator 13.95
Model RM·20S .20 meter resonator 15.95i' Model RM ·40S .40 meter resonator 19.95

., Model RM ·75S .75 meter resonator 24.95
~ ~M:o:de:I~R:M~. 80:S .80 meter resonator 24 .95

The original
hinge and

sleeve clutch
mechanism.

Rotates 360 ' in
horizontal plane

Available from all distributors
who. recognize the best!

NEW' -rRONICS CORP. 16800 COMMER,cE ~A
- , j • BROOK PARK, OHIO,. Q

Export Depl Wurn Agenci",'ne, 349 W. \4dI St.•Now Vorte. N.V.lOO14. C....~ R.......... , . ow V



Results

And now to the prime question, "What
will it do for me'?" No, it won't substitute
for a linear or a beam, but properly adjusted
it will give added punch and intelligibility
that can make the difference between being
poor copy or Q5 when the going gets rough.
Needless to say, it adds nothing when your
signal is 20 over 59 .

In support of this claim I can say that the
processor has been used on the air for several
months, and has been subjected to many
tests with other sta tions.

Used in conjunction with a Galaxy V Mark
2 transceiver and a Shure 444 microphone,
each test has consisted of several transmis
sions with the processor in and out of
circuit, with identical peak output being
maintained on a monitorscope.

While it is obvious that no form of
pre modulation processing is going to in
crease peak output, many stations have
reported an apparent increase of I to 2 S
points when the processor is cut in. This is
obviously caused by the AGe time constants
in the receivers respo nding to the higher
average signal, and has been most noticeable

with receivers using audio derived AGe.
In all cases, stations worked have report

ed a significantly louder signal with proces
sor in circuit. Under S2 signal conditions,
50% copy was reported without the pro
cessor, and 100% copy with it.

... W6AJZ
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Louisville K Y 40228

enerator

T he circuit in Fig. I is as simple a
modula ted transmitter as can be built.

It has been useful in testi ng two meter FM
receivers, alignment , (rf/ i-f peak ing) and as a
sho rt range transmitter. When used as an FM
transmitter or wireless mik e the range with
out an antenna is 100 yards plus and the
audio is excellent. The compone nts may be
wired on a termina l strip o r so ldered to a
small (2 x 2 in .) piece of copper clad board
and then installed in a small minibox with
the end cut out. The box will eliminate
freque ncy shift due to han d capacitance and
the ope n end will allow the signal to ra diate
directly fro m the ta nk circuit. If you must
go first class, a one turn link co upled to the
tank coil, one end to ground th rough a 5 -20
pF capacito r and the other end to a pin jack
will allow you to have a completely enclosed
box wit h a plug-i n whip antenna.

Construction

All lead s should be kept to a rrurumurn,
and with short leads be sure to heat-sink t he
transistor and varactor leads when soldering.
The varac tor is from Poly Paks, 25¢ available
in packs of four. The transisto r is a Motorola
MPS65 l 2. The mi ke is an 89¢ lapel mi ke
(crystal) . If only an rf signa l is need ed for
alignme nt purposes the mike, varactor, and 2

Modulated FM yet.

pF coupling capacitor may be eliminated .
The coil for 147 MHz is two tu rns No . J6
wire ~ in. diame ter and ~ in . long. A ~ x ~

in . hairpin loop will put you in the 4 32 MHz
range. If modulat ion is used do not exceed
the 2 pF va lue for coupli ng to the varactor.

Fig. 1.

Three or fo ur turns of hook-up wire as a
gimmick capacitor works nicely . In the
interest of slower tu ning you may wish to
parallel the tank capacitor with a small
piston trimmer and use the 5 -20 p F as a
band set. An alternate method would be to
mount the co il o n a brass , slug-tuned co il
form and tune wit h the coil slug.

Based o n letters fro m past art icles, parts
appear to be a problem in so me areas. I have
a quant ity of. MPS 6512 available f.or 90 days
after this issue at 25¢ each plus an SASE .

...WB4MYL
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FREQUENCY MARKER STANDARD
Markers at S. 10. 25. 50. 100. 200 and 400 kHz .
400 kHz crystal. No unwanted markers . Latest
low power ICs. Buffered esc. and output.

$32.95 (Less Batteries)
$198.50
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MEMDRY·MATIC 500 KEYER
loday's newest and most advanced keye r. 500
b it/40 character Read-Write memory. Stores any
message instantly . Near·Full and o ver load alarms.
Includes all Space·Malic 2 1 features .

SPACE·MAnc 2 KEYER
Instant self·starting, sell-completing dots, dashes,
and associated dot, dash, character and word
spacing. Adjustable weighting. 3.5-85 wpm. Built·
in sidetone and speaker. Iambic. Dot and dash
memories. Suitable for use with all standard keys .

$89.50

ELECTRDNIC FEATHER TDUCH KEY
The solid-state design detects the mere touch at
your finger and eliminates such problems as
contact bounce, proper adjustments and dirty
contacts. Operates with all keyers. Weighted .
$22.95, $25,95 (With SPOT Switch Option.)

-.' -,_.~ -
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.__ • K-- .....

$49.95

,

• Jam-proof spacing .3.5 to 50 wpm
eSelf-eompleting dots and dashes • "Fuu-Conn ol " weight ratio
.Sidetone osc. and speaker e Speed, volume and tone controls

• BUilt-in key • Transmitter tune switch
• Relay keys 300V at 1 amp • Auto-Semi -auto . switch
• Kevsd time base. Instant start e AC powered. Can also operate from 12V battery.

Why don't you get tile jump on all the others - too

This low-cost keyer has more features for your dollar than
all the others in its pri ce range. Even some in a higher
price range! Go ahead - look around - compare the rest!
Then buy the BEST - Data Engineering's new CRICKET

LOOK - The CRIC KET is here - and it has the jump on
all the others in its field!

I\T LAST - A FREQUENCY STANDARD DESIGNED
SPECIFICALLY FOR THE FM'ER!
Now, for the first time, you can be EXACT with your
channel spacing and deviation.
This deluxe marker allows you to check your receive and
transmit spacing for channels in the 10, 6, 2, and 1 3/4
meter FM bands. Markers are at 5, 10,15,20,30,40,60
and 120 kHz. Precision 12 MHz crystal. Osc. and output
buffered. No unwanted markers. Rich harmonics beyond
220 MHz,
$44.50 (Less Batteries)

Five-Year GuaranteeePpD USA-Send for brochures

DATA ENGINEERING INC.

Box 1245· Springfield, Virginia 22151
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I can remember. way back in the dim
dark past, when I was a Novice , seeing an
article by WI DBM in which he showed how
an old carbon filament light bulb could
generate su fficien t rf to cause a troublesome
level of TV!. Thinking back on that today, 1
can't but imagine the sti r it might have
caused back in the time this type of bulb
was in style. Amateur transmitters in that
time were weird and exciting, as well as
noisy. A kilowatt rig made so mu ch noise it
had to be muffled in a special box.

Most of us like to believe that Marconi
"invented" radio waves. Frankly , he didn't.
He didn 't even discover them . As one old
timer put it , nobody really invented these
things. They were there all the time waiting
to be discovered . That was the case with
radio waves. Long before Marconi's parents
even so much as held hands and Hertz was
sti ll toddling around in shor t pants, another
man was hitt ing awfully close to the right
idea.

His name was James Clark Maxwell. Born
in Scotland , he was as a boy so fanatically
interested in science that his sch oolmates
nicknamed him " Dafty.' When he was
barely in his teens, though , he was turning
out scientific writings that made the experts
sit up and take notice. As a man of forty. he
had the distinction of being appointed to a
professorship at Cambridge, England.

In 1873 "Dafty" came up with the
sta rtl ing theory that elec t ricity and light
were similar in nature, and that they were
waves. Now. a wave is defined as a vibration
of a substance. Sound , for instance, is the
vibration of air. Ma xwell had to define the
substance through which light traveled.

He called the med ium et her. The word
ether had long been used to describe the
substa nce o f wh ich space is composed.
Maxwell accepted this theory , and offe red
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the theory that light waves were merely
ripples in the ether. Now all he had to do
was prod uce these ripples artificia lly. Only
death could stop him, an d it d id.

Heinrich Hert z had grown to man hood by
then, and was lecturing in the University of
Kiel. He was intensely inte reste d in Ma x
well's t heory, and there were man y ent ries in
his diary: "Thought about electromagnetic
rays...Hard at Maxwe llian elect romagnetics.

..Nothing but electromagnetics." In the Kiel
high school library, there were two coils of
wire, each with a spark gap across it. One
day, as he discharged a Leyden jar through
one co il, he had a spark jump the gap in the
other coil. Hert z experi mented with t his
phenomenon for eight yea rs. Using ho me
made equipment and working in the school
lab after classes were over, he managed to
transmit imp ulses over a d is tance of about
forty fee t. Small as this d istance may seem,
it was enough to enable Hert z to verify
many of Maxwell's theories. Build ing huge
curved mirrors and prisms, he demonstrated
that the electric waves co uld be reflected
and refracted the same as light waves. By the
ti me he died in Januar y , 1894 , the world
had a so und knowl edge with whi ch to star t
the developmen t of wireless. Hert z himself
had no idea of wha t he had sta rted. When
asked whether or no t his waves would ever
be used for telegrap hy or telephony, he said
he didn't think it would ever be practical.

Hertz's transmitter was very simple
- merely a spark gap in a large loop. When
another loo p of. the same size was nearby, a
corresponding spark would jump in the
receiver loo p. Before it co uld beco me
prac tica l, a more sensitive receiver and a
be tter mea ns of producing the waves had to
be developed . When Branley 's coherer was
developed the world was ready for Marconi.

Marco ni began experimenting with
Hert zian waves around 189 5. He used a very
similar transmitting apparatus, except that he
added an an tenna and ground. Much of
Marconi's success, however, should be
credited to Branley 's coherer. It was the
start of the age-old pro blem, " You can' t
work 'e m if you can' t hear 'e m." By the
spring of 1897, he had fi led a pate nt for
"signaling through space wit hout wires." In
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July, 1897, the Marconi Wireless Te legraph
and Signal Co. was formed, and the radio
industry was on its way. l.loyds of Lond on
asked Marconi to install equipme nt in two
lighthouses on the North Irish coast and
inst ruct the keepe rs in its opera t ion; thus the
fi rst practical usc of wireless was launched .

One of Marconi's big problem s was
separating signals one fro m the o ther - that
is, the problem of tu ning. That meant tha t
the receiver should be able to accept signa ls
from one transmitter and reject all others-a
simple enough accomplishment today, but in
that day, resonance w~s unknown. Marconi
ca lled the condition " Sy ntony." With the
help of Sir Oliver Lodge, who, by the way,
had hel ped Marconi before in the develop
ment of th e co herer , syntony was ac hieved
and patented by 1900 .

One of Marconi 's helpers, Ambrose
Fleming, had developed a receiver using a
"valve.' This first vacuum tube relied on a
phenomenon which Edison had noticed
some years before, but not patented.
Fleming scooped Edison on the patent of
this device, but Edison had his revenge. He
had a prior patent on the aeria l an d Marconi
had to pay for righ ts.

For the fi rst co up le of decades, most of
the development in radio tech niques was
confined to receivers. Transmitters remained
basically quite simple -a spa rk gap con
nected to an antenna . In Marconi's first rig,
he used a transformer similar to the ignition
coil of an old Model T Ford. The primary
power was supplied by batteries through an
interrupter similar in principle to an electric
buzzer. Zin c was preferred for the elec
t rodes, alt hough brass or co pper co uld also
be used . One elect rode was gro unded, and
the other connected to an anten na through a
series inductance. The inductance was
slide-tuned. That's all there was to it. This
circuit was still around in 1920. although an
old book says, "The government authorities
are not inclined to grant a license to operate
the t ra nsmitter in Pig. 12, unless it be of a
low power an d loca ted in a region where it is
no t apt to in terfere wit h the working of
government or commercial stations." This
was in 19 20 .

An improved version used an ac generator

73 MAGAZINE



see them all in your FREE Heathkit catalog
See all the gear in the world's leading ham equipment line plus all the instruments
you need to make your hobby complete. Over 350 kits are shown including the famous
Heathkit color TV, stereo, marine, automotive, shortwave, music amps., home appli·
ances, RIC, portables, and more. Send for your FREE copy today.

NEW Heathkit
Digital

Multimeter 
$229.95*

NEW Heathkit
a·Digit

120 MHz Counter
$349.95*

NEW Heathkit a-Digit Calculator - $129.95*
Adds, subtracts, multiplies, divides, chain or mixed functions, and constant.
Floating or selectable 7 position decimal point. Has plus, minus, and over-
flow indicators. Overflow protection of most signif icant 8 digits. Clea r- / .
display key erases last entry without losing problem. "Standard" A
keyboard configuration. American made LSI circuitry. Bright ;'," red
digits. 120 or 240 VAC operated. Desk-top black & white cab, 3¥'2" x 6"
x lOW' d.
Kit IC·200B, 5 Ibs., mailable $129.95*

Measures from I Hz to over 120 MHz wi th 8-digit
readout plus overrange, gate and two range indica
tors. Pre-assembled TCXO time base. I megohm FET
input. Automatic triggering level. Sensit ivity 50 mV
or less to 100 MHz, 125 mV to 120 MHz. Uses latest
ECL (emitter coupled logic). Assembles in 15 hours.
All ICs mounted on plug-in connectors. Plug-in fiber
glass circuit boards. 120/240 VAC.
Kit 18-1102, 12Ibs., mailable $349.95*

3;', digit readout, quality digital components and
easy calibrat ion give lab-grade accuracy. Measures
100 uV to 1000VDCin 5 ranges; 100 uV to 500 VAC,
5 ranges; 10 current ranges, 100 nanoamps. to 2
amps, AC & DC; 6 resistance ranges, 0.1 ohm to 20
megohms. 1000 megohm input on 2 V range, 10
megs on others. Overload protect ion. Automatic
decimal. Overrange indicator. Calibrator included.
Kit IM·102, 9 Ibs., mailable $229.95*

NEW Heathkit Solid-State FET YOM - $79.95*
Dual FET portable multimeter with lab grade accuracy, 10 megohm input and the
ranges you really need. 9 DCV& ACVranges, 0.1 to 1000 V., -+- 2% accuracy. 6 DC &
AC current ranges, 10 microamps. to I amp. 7 resistance ranges, xl (10 ohm center)
to xl Megohm. 9 dB ranges, -40 to +62. 1% precision dividers. 4W', 100 uA,
ruggedized taut·band meter, diode & fuse protected. Battery check switch.
Kit IM·l04, less batteries, 4lbs., mailable $79.95*

See them all at your Heathkit Electronic Center
.. . or fill out the coupon at right
HU lKKIT [UCUO IIIC CENTERS _ AR IZ , Phoe nil , 2721 1'1' , Ind,," SC~ool Rd.: CAlif., An',
U im, 1](J f . 8111 Rd.: [I C....i1., 6000 Potrero AYI .; l" Anl.lrs , 2309 S. f IQ..er St. ;
PlI_', 1555 (lung. C",...e Av. II. ; Red.""d City, 2001 Mlddl'held 11<1.: S.. Diq:1 (lI
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and coupled the anten na ind uct ively to the
t ransmit ter. The co ils were sti ll slide-tuned,
although a capacitor was sometimes inserted
in series to correc t the aer ial "if its natural
wavelengt h exceeds 200 meters."

Most of the spark transmi tters utilized an
ac spark. The resulting r f was therefore
modulated at the ac frequency. This made it
possible to hear the signals with a crystal
receiver, when they would ot he rwise have
been inaudible. The hissing crash of the
spark could be hea rd far from the opera tor's
shack. The spark itself occurred between the
ends of two metal bars about 1/16 to 1/8
inch apart. The bars were equippe d with fins
to facili ta te cooling. The hot en ds were
ge nerally flat , although pointed ends would
spa rk mo re easily. Flat ends would quench
better between cycles of the generator,
giving better mo dulati on. The generator
frequency was preferred to be around 200 to
400 Hz, since operators pre ferre d a nice
musical note. As the art developed, ways
were fou nd to better govern the freq uency
of t he spark.

One way was the rotary gap. In a rotary
gap, a conductor was spun between a
nu mber of poi nts, making and brea king the
gap at a pleasant-to-hear frequency . There
were two ty pes of rotary ga p, namely
synchronous and nonsy nchronous.

The difference was simply that the
rota ting member was, in one instance,
mo unted directly on the generator shaft, so
that its spark always occurred at the peak of
the generator's cycle. Of course, this
required the generator to have an output
fre quency the same as the m odulati on
frequency. In the chea per nonsynchronous
spark, the tone heard at the receiving end
would be a composite of the gap freq uency
superimposed on the ge nera tor freq uency.
This gave a rougher note to the receiver.

Quite surprisingly, the principle of an LC
resonant circuit was applied first to the
step-up transformer be tween the genera tor
and the gap, rather than in th e rf portion. In
fact, the early books seldom even show an
LC resonant circui t in a transm itter until
vacuum tubes entered t he picture. They
were, of course, used in receivers almost
fro m the beginning.
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One other for m of the spa rk gap was the
multiplace, or " quenched" gap . This co n
sisted of a number of co pper d isks, separated
by insulating washers, mounted betwee n the
electrodes. While th is was a more eff icie nt rf
ge nerator, it lacked the musical sound of the
rotary gaps. However, if the power supply
was at a high enough frequen cy , it was quite
satisfactory.

Finally , it is worth mentioning that every
radio shack had a "test buzzer." This was a
co mmo n elect ric buzzer, some ti mes equip
ped wi th a tuned circuit , which could be
connected t o an antenna . It s function was
the same as signal generators in today's
radio-TV repair shop. The buzzers were
quite efficien t. One accoun t sta tes tha t,
when co nnected to an antenna, they could
be picked up several miles away.

Most of the tuning of these early
t ransmitters was done inductively . In the
earliest models, the main fre quency
determining element was the antenna,
together with an inductan ce at the transm it
ter en d. One interest ing side ligh t is the use
of the centimeter as a unit of inductan ce.
One centi meter eq ua led 0.00 1 p H. Even
tually, as the state of the art improved, and
the nature of rad io signals was better under
stood, capacitors bega n to be used. They
were firs t used in receivers, though , and fo r
good reason. The voltage required to pro
duce a good reliable spark ran well up into
five figures, an d even today you can seldom
find a capacitor that will wi thsta nd that kind
of volt age.

Around 1903, a Danish engineer by the
name of Valdemar Poulsen tackled one of
the ha iriest problems in this fast -growing art.
Spark transmitters, you will re me mber, were
powered either by an in terru pted direct
current or by alternat ing current. With each
pulse of the direct curren t, or with each half
cycle of the alternating curre nt the rf wo uld
appear as a series of damped waves. While
this served to make the signa l au dible, it
non etheless wasted a lot of power and
rapidly lost its readabili ty as t he distance
increased .

Poulsen 's approach to the problem was to
devise a gas-enclosed de arc. No w, here one
should realize t hat there is a diffe rence
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between an arc and a spark. A spark is a
sudden, discontinuous discharge, while an
arc is a sustained discharge . An arc needs a
high de voltage to start it, and can then be
sustained by a comparatively lower voltage,
while a spark is constantly making and
breaking at the supply freq uency . The
Poulsen are, then, used direct curre nt , and
operated at a slightly lower voltage than the
spark transmi tters. Being a dc are, it co uld
not be keyed on and off, because it co uld
not be broken and rest ruck fast enough .
Poulsen an swered this by having the key
short a portion of the t uning coil,
int roducing frequency-shift keying. The
Poulsen arc produced a nearly contin uous
wave. With no modulation on the signal, it
couldn't be heard with the conventional
receivers of that time . This bug was,
strangely enough, tackled at the receiver
end . A device called a "ticker" opened and
closed the circuit to the earphone severa l
ti mes a second so that the dc level resulting
from rectifica tion of an unmodulated signal
was bro ken to produce a buzzing sound.
Then a man by the name of Regina ld
Fessend en ca me onto the sce ne.

Fesse nde n began with what was intended
to be an improveme nt to receivers, and
ended up revolutionizing t he enti re fie ld of
radio co mmunication. His firs t idea was to
ma ke an unda mped radio signal, as a pure
continuous wave was ca lled , audible by
injecting another signal into the receiver at a
frequency a few hundred cycles removed
from the incoming signal, thereby producing
an audible sound. He called it the "hetero
dyne ." Utilizing the same principle , he then
tried injecting the audio signal at t he
transmitter end . From here the next step
was obvious - to inject the huma n voice in
the same way .

In 1900 , just five years after Marconi had
sent his first CW message, Fessenden
succeeded in tran smitting the huma n voice
bet ween two fif ty foo t ante nnas a mile
apart. Ever t ry to mod ulate a spark'!
Probably not, but if you imagine the
problems that could you can get some idea
of what Fessenden was up against. True, he
did transmit a voice, but the buzz on the
signal nearly overwhelmed it. Even with a

Poulsen arc there was just too much noise on
the signal. If Fessenden was to succeed , he
needed a device that would produce radio
signals which were perfectly clean, so far as
noise is concerned, and at a high enough
frequency . He had set his sights on 100 kHz.

Fessenden had to wait until 1906 before
he co uld progress any further. Unti l then,
there just wasn' t any such thing as a
generator of pure rf signa ls. But in 1906 Dr.
Ernst Alexanderson , working for Genera l
Electric, developed an alt ernating current
generat or with a very high speed rotor and a
great man y pole pieces. It put o ut a
freque ncy of 50 kHz. Fessend en had wanted
twice that number, but he had been
disa ppointed so man y times he was ready to
try anyt hing. By December of 1906 he felt it
was ready fo r a demonstra tion.

The demonstration itself took place on
Christmas Eve. Fessenden had passed the
word around beforehand through scientific
circles, an d a few curio us but skeptical
wit nesses gat he red in his shack . He bega n in
a fairly innocent manner by sending out a
CQ in code. List en ers on land and at sea
wait ed for the code signals they expected to
follow. They received an unprecendented
jolt . Fessenden picked up the mike and
identi fied himself. Then a gra mophone
record of Handel 's La rgo was started up.
wit h the horn pointi ng into , the micro phone
(The world's first DJ. J After the record was
over, Fessenden played a violin solo, and
sang, "0 Holy Night."

Fessenden himself said he wasn't much of
a singer, but no singer before him ever
created such a stir. Our generation was
deeply inspired on Christ mas Eve 1968 by
hearing an astronaut rea d the Bible from the
moon , but it was no th ing compare d to the
thrill experienced by the many amate urs and
ship's radio operators as they heard this
hymn coming o ut o f the et her, wh ich,
heret ofore had carried the harsh raucous
buzz of morse code, at th is very nostalgic
an d sacred time of the year. Forma lity and
protocol went down the drain as many a
ship's spa rks sho uted to the capta in to come
and hear this miraculous voice. One
operator, probably a little lonesome for
home. entered into the log that he had heard
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an angel singmg In the ether on Christmas
Eve.

The broadcast was a howling success.
Letters started pouring in from listeners
hundreds of miles away. The learn ed scientist
repeated his broadcast again on New Year's
day. So the ice at last had been broken. But
there were still many obstacles to overcome .
For one thing, there was only so much
available frequency spectrum. Fessenden's
Alexanderson alternator couldn't go over 50
or So kHz. Before voice transmission could
become practical, higher frequencies had to
be achieved with a pure continuous wave,
and there just wasn't any generator capable
of doing it. The world was really for Lee
DeForest.

When Edison stumbled upon thermionic
emission in 1893 , he simply jotted it down
in his notebook and forgot it. His young
assistant, Ambrose Fleming, didn't , however
and upon discovering its effect iveness in
detecting radio signals, patented it in his
own name. Fleming was, at the time,

working for Marconi, and would not license
his valve in this country. American ingenuity
was faced with a real challenge. At first the
challenge was met by several types of crystal
detectors, but then DeForest invented the
vacuum tube.

All DeForest knew was that he had
produced a better detector. But in 1910,
Edwin H. Armstrong, while experimenting
with DeForest's "audion," inadvertently
completed a feedback loop in the proper
phase, and noticed a whistling sound in the
earphones as he tuned over a station. Could
it be possible that the audion was generating
radio signals? It was. Armstrong had
discovered it, but somehow DeForest got the
patent.

In this sort of thing, however, patents
don 't mean that much. It is better to say
that new circuits were discovered rather than
invented, As fast as an experimenter could
come up with a new configuration, he would
take out a patent. Hartly, Colpitts , it goes on
and on. The only really new thing was
crystal control of frequency, discovered by
Pierce around 1917. Except for that,
progress has just been a refinement of what
we already had .

Incomparable

CX7A
s/gnal/one

by

Specifications:
.SENSITIVITY : Better than 10db signal -plus-noise-to

ratio f or .25 microvol ts at 28 MHZ.

• SELECTIVITY : 2.4 KHZ @-6db. 1.8: 1 (6: 60d b l
shape factor. (16 pole crystal lattice Filters) optional :

• CW-300 and 400 HZ. FSK·1200 HZ.
• CARRI E R and unwanted sideband- suppression . Min i

mum 60db .

.IMAGE and IF REJECTION: more than 6Odb.

• POWER LEVEL: 300 to 500 watts o .e.c. plus,
continu ous duty cycle.

.POWER AMPLIFIER : 8072 final completely broeo
banded driver and final . 150 watts co n tin u ou s dissipa 
tion rating.

It's Perfection
for $2195

If you want to move up to the BEST,
give Don Payne, K41D, a call for personal
ized service, a brochure, and a KING
SIZE trade-in on any gear you have -one
piece- or the whole station.

Features:
• RELIABILITY IS NOW standard equiplTlllnt. Ewery

CX7A "bumt-m and cycled morethan 96 hours.
• QUALITY-PLUS. Every c cmpcnerrt is instrument

grade. American-made, and ind ividually tested.

• ALL MODES 10 thru 160 meters in full 1 MHZ bands
..... ith overlaps.

• BROAD-BAND TUNING . Instant band c h anges with-
out tun ing.

• TRUE B R EA K -IN CW w ith T /R switching.

elF SHIFT - d elu x e aRM slicer.
• PRE ·IF NOISE ·BlAN KE R that really works.
• AF ENVELOPE CLIPPING - sounds like II Kw.

• TWO VFO' S Transceiver Plus receiver.
• aUI LT ·IN: Spotter, FSK Shift , transmit offset , wart

meter , SWR meter, electronic CW xever.
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Glen E. Zook, K9STH
8 18 Brentwood Ln.
Richardson , Tx 7508

•

A ma teur I'M repeat er activity in the
United States is growing with leaps

and boun ds. Most maj o r metropoli t an cen
ters now have repea ters operat ing on 6, 2,
and 3/4 meter bands. The mo st popular
frequencies are 146.34 MHz input and
146.94 Mllz o ut pu t o r 146.16 Mll z input
and 146.76 Mllz o u tpu t. Other rep eaters
ope rate on the six and 4 32 MHz bands. Most
o f these re peaters are maintained by a sma ll.
dedicated group of a ma teurs who act in
behalf of a larger grou p who use th e repeat
er. In o t her areas there are groups who are
int erested in establishing a repeater but do
not have suffic ien t in formation upon which
to base their effo rts. This is an attempt to
fill this void .

8 ASE
STATION

CONTROl.
STATION

Sin ce each locale will have it s o wn pre
fere nce as to bands, locations, and available
eq uipme nt I will deal in broad terms where
possible . Specific mentions of equipme nt
will refer o nly to eq uipme nt manu factured
by Mot o rola Com mu nicat ions and Electro
nics, Inc. This specializa t io n as t o referen ces
is for two reasons : I am more familiar wit h
Mot orola eq uipme nt than any other brand ;
and , because Motorola is now releasing large
q uant it ies o f eq uipmen t to the ama teur

ket i . Imar et III ce rta in areas.

Types of Repeaters

The types of repeaters may be divided
and su bd ivided into severnI areas : T he first
division is whether the repeater is an open or
closed system. In a n o pen syste m any carrier
o n the proper input freq uency will key the
repeater. This allows access by any ama te ur
to the repeal er. In a clo sed system so me

•
type of act4ating · signal is required to

Fig. 1. R epeater opera tion.

/
o

REPEATER

\
", I

SASE
STATI ON

1. Motorola is releasing to amateurs from the
Atlanta, Georgia, Dallas, Texas, offices directly ,
and in Chicago, Illinois through a su bcontrac tor.
Condit io ns o f sale require a photographic co py of
the amateur license. a signed statemen t that the
eq uipment will be used exclusively for amateur
operat io n and not resold for com mercia l use.
Also , o nly two unit s of a par ticular model will be
sold to anyone individual. Seria l numbers arc
recorde d so that if a ny equipmen t is re tur ned to
co mmercia l service the offe ndi ng amateu r will be
known.
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o pe rate the re pea ter when a signal is trans
mitted o n the pro per input freq uency. T his
signal usually co nsists of either a single
tone? sent at the beginning o f each transmi
ssio n or a low frequen cy con ti nuo us tone
t ransmitted wit h the in put signal {e .g.
Moto rola 's " Priva te Line" or General Elec
t ric's "Cha nnel Guard " systems ). In the

single tone system a tone decoder actuates a,
re lay wh ich then allows the re pe ater re ceiver
to operate no rmally until the s ignal sto ps. At
th is t ime the syste m resets a nd a short si ngle
tone is again needed to ac tu ate the syste m.
In the con ti nu ous time syste m a low fre
quency tone (usually below 200 Hz) is
con t in uo usly transmitted with the inpu t
signal. T h is tone is decoded by a reed
reso na nt syste m and the rep eater re ceiver
then opera tes. The fo rmer system (single
tone) docs riot req uire resonant reeds ( L-C
or R-C networks will su ffice) where as the
la tte r system req uires reeds b oth in t he
t ra n s m i t ter and receiver which have
tolerances of less than 0 .5% o r better. Since
these ree ds a re comparative ly expensive ,
mo st am a teu r clo sed repea te r systems use
t he single tone system.

Once the decision has been mad e to
operate eit her a open o r closed repea ter, the
second su bd ivision o f types co mes into play.
Is t he repeater to be of t he o n-si te or o f t he
split -si te va rie ty? T he o n-site syste m requires
t hat the in pu t rece iver an d the output
tra ns mi tte r be at the sa me loca tion . In t he
sp li t-site system the input receiver is lo cated
at some d istant po int and co nnec te d t o t he
o u t pu t t ransmitter by eit her a radio link o r a
wire line . Each sys te m has its good points .

The s pli t-s ite sys tem is b est when t he
inp u t a nd o u t p ut frequencies are to be close
spaced (e.g. 100 Hz low band-6 Meter
syste ms) or when a high power t ra nsmit ter
such as a 25 0 watt o u tp u t unit is t o be used .
The m ajor d rawba ck to this syste m is that
some ty pe o f co n trol lin k mu st be main
ta ined between the t ransm itter and receiver
sites. This may be eit her a wire line leased
fro m the t elephone co mpa ny or a rad io link
on 220 MHz or 440 MHz. The wire lines are
ex pensive, and the radio links mu st each

2. Wol f, S.M., FM Schematic Digest , Two-Way
Radio Engineer s, Inc., Boston , Mass.. pp 91 - 9 2.
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have a sepera te rad io cont ro l syste m to
co mply wi t h FCC regula tio ns. Also , because
the t ransmitter and re ceiver sites will not
have the sa me geogra phy the rad iatio n pat
terns will be d ifferent. This so me times
results in transmitter " dead spots" w here the
re ceive r is h earing a nd rece ive r " dea d spo ts"
in locations where the repea ter tran smitter is
stro ng .

The o n-site re peater systems place the
eq uipme n t at o ne cent ral spot for easier
servici ng. This is of great help when the
syste m need s repair. When all eq uip men t is
at o ne spo t o n ly o ne team is req uired to
se rv ice, mainta in , or re pair t he eq u ip me nt.

Since t he lo ca tion is the sa me , t he antenna
radiat ion patter ns wiIl be similar when t he
sa me type of an ten na is used for bo th
transmitting and receiving . In fact , in soph is
tica t ed syste ms a hy brid -ring ty p e o f an
tenna coupler may be use d t o allow sim ul
taneous rece iving and t ransmitt ing on the
same transmitting a n te nna. T he drawbacks
are l hnt exte nsive shielding must be used o n
both the t ransmitter a nd rece ive r (deta ils o n
this will be covered later ) and th at tun ed
cavities m ust be used in the receiver and
transmitter anten na lead s ( more o n cavit ies
later). Also, the noise indu ced in to the
receiver will have a degrading e ffec t 2. This
noise is par tia lly overco me by t he cavi ties,
bu t so me st ill remain s.

No matter which type o f system is
chose n, t he transmitt ing po we r and re ceiver
sens it ivity sho uld be balanced so that a
properly operat ing mobile sta t ion will be
a b le t o talk into the system a bout as fa r as it
can be heard . This can u sually be acco m
plished by va rying the t ransmi tter power
level. T he perfe ct syste m would allo w ta lk
back a nd hear ra nges to be exactly eq ual.
Sin ce this is im possible t o ach ieve, it is t hen
desirable ~ t o set the t ransmitter po wer a
li ttle higher than need ed to cover "dead
spo ts" within t he normal range of the
system.
Cho osing th e Eq uipme n t

The eq uip me n t chosen t o be used a t the
repea ter site(s ) depends upon several things:

3. Murphy , .I .A ., " Rece iving System Degradation
in FM Repeat ers," Ham Radio , May 1969, pp.
36-39.
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ORDER

Name _

Ca ll _

Ad dress _

Cit y _

State Zi p, _

Make & Model Transceiver _
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VALPEY FISH E R CORP. 1015 FI RST. HOLLISTON. MASS 0 1746
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Why wait until next week ?

ALL STANDARD REPEATER CHANNELS IN
STOCK AT ALL TIMES-NO BACK
ORD ERS. SHIPPED FROM MASSACHU
SETTS. YOU GET FAST MAIL* DELIVERY.

*We realize that this is a contradiction of terms.
Crystals in HC-25/U holders for the 146
MHz channels listed in the order blank are
available for

just $3.75 each

Crystals are available for the foll owi ng
two meter FM transceivers at this special
price offer: Drake, Regency, Simpson,
SSE, Sonar, Standard, and Tempo. Pl ease
specify the make and model transce iver
when you place your order so we can be
sure to se nd you the correct compensated
crystals. Crystals are availa ble for all . . .plus 501! per complete order for postage
other FM transceivers, for all bands. . . and handling.
please write for prices . .. very reasonable This low price for Drake - Regency _
prices. Repeater owners should ask about
our temperature compensated repeater Simpson - SSE - Sonar - St a nd a rd -
crysta ls. and Tempo. ON LY
Eastern customers may apprec iate our fast mail service ... i t can save you days to weeks on your
o rder. Western customers may appreciate ge tti ng c rysta ls that wo rk on channe l the very first time a nd
don't have to be returned fo r further compensation t o match you r se t .

Valpey Fisher - 40 long hard years of experience .

VAlPEY fl HER
CORP. Dealers - Have we got a deal for you!!!
A VALTEC CORPORATION

1015 FIRST, HOL LI STON MASS 01746
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The band to be used, power level req uired ,
physical characteristics of the site, type of
control link , etc . Of course in different areas
different types of equipment will be avail
able. Whenever possible, choose the newest
model which will do the job. T his is a matter
o f co mmo n sense, fo r the older a piece o f
equ ipme n t the mo re cha nce fo r fail ure. It is
o fte n desirable to choose a t ransmitte r wit h
power ha ndling capabilities greate r tha n the
system requires. For examp le, if the syste m
design calls for a 30 watt output transmitter,
chose a 50 or 60 watt output unit. This
allows the unit to be operated far below the
maximu m ra ti ngs, thus allowing greater tube
life and increasing the relia bility of the
syste m. If the site is enclosed (build ing, e tc.)
a wea therproof enclosure is not need ed . A
sta ndard rack cabi net. mo bile housing, e tc.
may be sa tisfactory . If the site is exposed, a
wea therproof cabi net o r rack must be em
ployed . Most of the major ma nufacturers of
PM equipment use such housings and they
are available at reasonable cost on the used
market. If possible, choose a site wit h an
existing structure to support the anten na.
T he site may be a tall bui lding, rad io o r T V
transmi tt ing to wer . ama teu r tower, e tc. Only
if absolu tely necessary should a tower be
insta lled for the repeater. Satisfactory
towers are expensive, hard to install , and
must be adequa tely maintained.

FCC regulations require some type of
control on each transmitting site. This in
cludes link tra nsmitters in the case of split
site repeaters. Th is control may be mai n
ta ine d by eit her wire or radio above 220
MH z. Because of th is, it is necessary to
include eq uipme n t for maintining complete
con tro l ca pabilit ies.

A list of equipme n t ahsolu tely need ed at
the repea ter site(s) follows :

I . Receiver for input frequency
2. Transmitter for output frequency
3. Antennas for above
4. Receiving cavity (especially at o n-site

locations)
5. Tra nsmi tting cavi ty
6. AC Po wer Sup plies for all eq uipme nt
7. Suit abl e housing for all eq uipme n t
8. Co n tro l eq uipme nt including:

A. To ne actuated relays
B. Wi re line coupling equipme nt or
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C. Radio receiver for control link
9 . Squelch relays for each receiver (CO R)
10. Timer which may be adjusted for 3

minutes or less
I I . JD system ei t her vo ice o r MeW

12. Link transm itte r fo r spl it-s ite systems
13. AC po wer line to hand le the load
14. Miscellaneous cab les power and rf
Desirable ma in ta ine nce eq uipme n t is as

fo llows:
I . Signal generator wit h aHenuator ca li 

bra ted in microvolts
2. Wattmeter with known accuracy at the

desired freque ncy
3 . Freque ncy sta ndards4

4. Deviat ion measuring equip me n t 5

5 . Test se t or metering pane l if Moto rola
. 6eq uip men t

6. Co mple te sc i of spare t ransmi t rer and
receiver st rips

7. Ext ra se t of crystals
8. YOM or VTVM
9. Small tools
10 . Dummy load (usually SOQ)

Setting Up the Repeater

Once the eq uipme n t has been chose n, the
next step is to set up t he repea te r in a
conve nien t location (gara ge?) for asse mbly
and init ial checkou t. Each piece of equip
ment sho uld be ind ividually checked o ut,
ret uned fo r the repea ter frequency, and then
given an extended "shakedow n" ru n. If the
repeater is to be of t he o n-site type it will be
necessary to completely shield the t ransmit 
ter and receiver st rips . Again the majo r
ma nufac ture rs can provide a shie lding k it fo r
th is purpose. However , the same ca n usually
be made at a lower cost by the amateu r
gro up. Such a shielding kit normally co nsists
o f a "ca ne" me ta l enclosure which co m
pletely su rrounds eac h unit. All power leads
must be bypassed by the use of series chokes
and disc capacitors . In cases where t he
power is brought into the unit through a
single power plug an ada ptor may be ma de
that goes from the sh ield ing to the chassis

4. Such as TS323, Gc rtsh FM3. I.amp kin 105 ,
etc.
S. Zoo k, G. E., 'Now You Too Ca n Have A
Deviation Meter," 73, August 1969 , pp 96- 97.
6. Zook, G.E., 'Add-On FM Test Set." 73.
December 1968, DP 18- 19.
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2 METER FM TRANSCEIVER ModeISRC·146A

Frequency 143-149 MHz
(2MHz sp read)

Number of channels, 5
Supplied with 146.94 simplex,

146.34 / .94 (same plug in
crystals as SR-C826M)

R.F. output 2 watt minimum
Sensitivity better than 0 .4

uv 1 20 DB O.S.
Audio output 500 mw
Meter monitors batt ery voltage on

rx. S Meter on Rx
Current drain 620 rna Tx,

15 rna Ax standby
Size . .. 8 3Ja" high x 3" wide x 1% " deep
Weight 24 OZ " less batteries

Options: Private channel (CreSS), externalmic, or mtc-speeker,
stubby flexible antenna, desk top charger, feather case.

Suggested
Amateur
Net Price

NEW 2 METER REPEATER

SCA-RPT-1

All solid state, 2M, lOW, FM
REPEATER. Built -in C.O.A. , adjustable

carrier delay and time out timer.

Write tor complete specifications and cost.

S ~~~~~~O~,
213 / 775-6284 ' 639 North Marine Avenue, Wilmington, California 90744



Fig. 2. Sch ematic of Motoro la TK297 squelch relay
(COR ).

radio control above 220 Mllz utilizing direc
tional antennas. In the case of wire line ,
units arc available from the manufacturers
for such applications. However , wire lin es
a re expensive. Thus, mo st amateur repeate rs
utilize a rad io co nt ro l link. With th e "split
ting" of the UIIF business band (450470
MHz) many units are becoming avai lab le. Of
these the Mot orola T44AAV (mobile) and
L44AAB (base) units a re the mo st com mo n.
Sin ce the -t ransrnit ter and receiver st rips are
identical in each unit , eit her may be used as
the basis for control links. A sc he me for using
these units is o u tlined later in this a rticle .

When radio links arc used it is necessary
to use some type o f informa tion to o pe ra te
or disable the repeater. Although some
rep eater groups are now using digital tech
niques, the easiest method is tone co n tro l.
Simple tone oscillators such as used in AFSK
syste ms may be used with RTTY type tone
decoders at the repeat er site. These decoders
may be used to operate a stepping relay to
shu t the repeater down, then ba ck on, etc.

The sq uelch relay is need ed to o pera te
the transmitter when a signal is received by
the input receiver. Such a circ uit rep roduced
as Fig. 2. A detail ed description o f the
operation of this circuit may be fo und on
page 92 o f the FM Schem atic Digest pu b
lished by Two Way Radio Enginee rs Inc" a
73 advertiser.

A timer is also required hy th e FCC. This
insures that the repeater transmitter will not
transmit fo r a period exceed ing three
minutes. This preven ts tying up the frequ en
cy if so meo ne inadvert antly keeps a trans
mitter o pera ting co n tinuo usly on the input
frequen cy or if there is failu re in any portion

'0000
RE LAY

>OR
2AT7

VI · ~96
n . ,

'" , • '"". a ,---- ----
Ol~ , •

•
3 3 0 K '",-,
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plug a nd which includes the needed b ypass
circ uit ry ."

If the repeater is to he of the on-sit e
variety, cavities will probably be needed for
both the receiver and transmitter. These
cavit ies may be bought, sc rounged, o r con
st ructcd." The pu rpose o f these cavities is 10

isolate the receiver from th e tran smitt er and
thus redu ce the degrading o f receiver sensi
t ivity. In split-site systems cavities may be
desirable to reduce interfe rence fro m o ther
services located at or near the site.

A C power su pplies a rc an obvious
necessity . Many supp lies built by Motorola ,
RCA , GE, and o t hers will o pera te o ne o r
more receivers as we ll as the transmitt er.
These supplies are highly reliable . However ,
many o lder units usc tube type rectifiers for
the transmitter high voltage . These may he
su bsti t uted by silicon diode arrays which
give better reliability and cooler o pera tion .
If com merc ial su pplies are not ava ilab le,
then co nst ruct the su pplies using the best
t ransformers , capacit o rs, and solid sta te c ir
cu it ry available. The Moto rola 1'8434 (30
wa tt outpu t transmitters) and 1'8464 (60
watt transmitters) power su pplies a re good
examples o f the com mercia l units availahlc .

Suitable housings depend , as mentioned
before , o n the phy si cal cha rac te ristics of the
site . If the unit is to be housed inside of a
b uil ding , such as the eleva tor room o f an
apart me n t building, a cabine t rack will p ro
vide sufficient ro om for the transmitter,
receiver, cont ro l links, etc. If the repeater
mu st be ex posed, such as o n a tower o r
buil ding roof. a weat herproof housing must
be used . Such housings are co m monly used
by the major manufacturers. Special hous
ings for pole or tower mounting are a lso
com mo n and may be o b ta ined if the a p pli
cation requires . If a housing must be built ,
use the best materials available . Remember
that ventilation is required, but that vent ila
tion holes mu st also be weatherpro of'.

Since FCC regulations require 24 hour
con tro l of any remote sta tion it is necessa ry
to pro vide a contro l syste m. This cont ro l
syste m may be eit her by leased wire lin e or
7. Radio Amateurs VHF Manual , Eleventh
Edition. pp 298-299.
8. Radio Amateurs VHF Manual, Eleventh
Edition, pp 299 -302, o r Jessop. C .R.• VHF-UHF
Manual (RSGIl). pp 4.t - 4.3.
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•IN SER IES NITH KEYING CIRCUIT The repeater Syste m

The repeat er sys tem co mpone n ts and
their relationsh ip to each o ther are described
in Figs. 4 and 5. Fig. 4 is the o n-s ite repeater
dia gram and Fig. 5 is the split-s ite repeater
diagram.

o •

o
0---1

•
•TO 10 UI'Iot T

Fiq, 3. Timer logic.

of the repea ter system. Such a ti mer may he
of eit her the electronic or electro-mecha nical
type . T he electro-mechanical type is cheaper
in most cases. The timer is actuated by the
squelch relay whenever a signal is received . If
the received signal sto ps before the time
limit is up, the timer reset s and begins
operation anew when another signal is re
ceived . When the signal is in ex cess of the
allott ed ti me , th e ti mer sh uts down the
repeat er transmitt er: When t he signal stops,
the timer rese ts, and the repea ter tra nsmi tte r
may again operate. A working hookup for
the timer appears as Fig . 3.
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Fig. SA. Split-site receiver.
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Fiq. 4. On-site repeater opera tion. Fig. 58. Split-site trensmiuet,

Con tro l Stations

T he block diagra m of a co n tro l sta tio n
appears as Fig . 6 . This sta t io n (or a numb er
of these sta t ions) must be manned 24 hours
per day if t he repeater IS In co nsta nt
readiness. If the co n t ro l s tatio n is not
ma nned for any length o f time, FCC ru les

Eac h repea ter licensed hy the FCC also
must have its ow n call sign . This ca ll sign
must be t ransmitted in accorda nce wit h FCC
regulations. T wo method s arc sui ta ble fo r
repeate r ID: Voice ID and MeW ID. The
voice ID may he accomplished by using a
closed loop o n a tape recorder playback
head . The actual words used can vary , but
many repeaters have the call sign and loca
t ion . T he f\.lCW method ca n use either an
electromecha nical arrangem en such as a code
wheel or an electro nic method" . In eit her
ease the ID is usually as fo llows: " Q RA DE
WA 5XXX."

IIPTII
FII EO
IICVII

TO" E ' __~ cxn,
E NCoR r T)(

" UO IO OVEIIIIIDE

9. Connors. John , "A Program mable Repeate r
Iden tifi er: ' Ham Radio. April 1969. pp 18- 23. Hg. 6. Control station.
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THE HAMTRONICS EXCHANGE PROGRAM
We will exchange Bird wattme ter slugs (i n good

shape) bought from Hamtronics f or any other slug
that you may need in the future - no cha rge!
You r wattmeter can never be outdated.

CORPORATION

"..•.-

2 METER
ANTENNAS

• Complete stock of FM
Antennas for base or
mobil e

• Large drive-in on t he
premises f or immediate
insta ll at ion or serv ice

• Complete l ine of Motor
ola H.E.P. transistors at
all times

•

Ben Bryant
...;;.W8IGQ

-

I
(".

Credit cards honored 
Mastercharge. Bank Americard ,
PNO, GEe. etc.
We ship anywhere in USA
via UPS - NO CHARGE
TO YOU

Come to HAMTRONICS
and see the largest
stock of new and
used ham gear on
the East Coast.

P.S . - We
will trade any
kind of electronic gear

GET THE BIRD FROM HAMTRONICS
We have a complete stock of all Bi rd wattmeters

and slugs on hand ... immediate delivery . Order a
new BI RD Ham-mate wattmeter f or o nly $79, but
please specify if you want the 200/ 1000 watt model
or the 200/2000 watt model.

Oh no you don't!
Get your own BIRD!

.

4033 BROWNSVillE RD., TREVOSE, PA. 19047



HAMTRONICS is also
headqu arters for CLEGG

Yes Virginia! there is 2 meters AM .
22er 2 meter AM transceiver.

Fixed-Portable-Mobile-CD

8284.95

With apologies to the crystal
manufacturers of the world.

$
FM27A 80.000 frequency combinations
449.95 with never a crystal to buy.

FM21
This time - do it right.
Start with the best.
220 MHz FM transceiver with
crystal saver frequency control.
$299.95

.

IF YOU WORK 2 METERS
your antenna feed line is longer than 40 leet
some of the signals you hear are less than 0 5
the other fe l lows hear more than you do
your present 2 meter rece iver lacks ga in or sensitivi ty

YOU NEEO THE CLEGG TIR BOOSTER $47.50

QUALIFIED REPRESENTATIVES DESIRED
WRITE OR CALL :
CLEGG DIVISION, 3050 HEMPlANO ROAD
LANCASTER, PA . 17601 (717) 299-3671

Stop in and browse at FM HEADQUARTERS. Free coffee and donuts. FREE - for your
use - Frequency Counter in our showroom window runs 24 hours a day . Pull up in front
and check your own frequency.

PHONES
(2151357·14110' (2151757·5300
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Fig. 7. Relay logic f or a udio override.

most effec tive method is t o co nnect a
ca thode follo wer circ uit to the audio output
of th e d iscriminator. The out pu t o f the
ca thode fo llower is then fed in to the micro
phone input of the repeater transmitt er (or
link transmitter in the case of split-site
repeaters). T his system allows the deviation
of the output transmi tter to be indepe n
den tly co nt rolled by the deviatio n cont rol in
the transmitter , and not by the audio gain
control in the receiver. This way t he aud io
sec tion of the receiver may be used fo r
monitoring whenever a maintenance team is
at the repeater site . If the aud io is taken
fro m the receiver audio o utput stages and
then couple d to the transmitt er, any reset
ting of the audio ga in Control will require
recalibration o f the transmitter deviation .
Usually the audio required for sufficie nt
deviat ion resu lts in a very low audio o utput
from the receiver. Thus, when a service team
tu rns li p the audio to hear incoming signa ls.
the deviat ion from the transmitter increases.
Thus, it is desirable to isolate the audio
goi ng into the tra nsmitter from the audio
going to t he speaker. This is why the
cathode follo wer circuit. See Fig. 9 fo r a
working unit.

req uire that the repeater be made ino pera
tive until the co ntro l sta t ion is remanned .
Such a contro l stat ion should consist of a
tra nsmitter capab le of operati ng on the
contro l link frequency, a tone encoder fo r
operation of the co ntrol circuitry, a direc
tiona l an tenna I 0 (also req uired by law), and
a receiver capable of receiving the repeater
transmitter. The logi c at the repeater site
sho uld be wired to allow the control tran s
mitter to override any incoming signal (sec
Fig. 7 ).

Logging Station

The FCC also requires that accu rate logs
of th e repeater opera t ion be kept. A simple
method of achieving this is to usc a receiver
on the repeater transmitter o utput frequ en 
cy with a COR opera ting a tape recorder. If
a dual channel recorder and a second re
ceiver tuned to WWV or CII U are used , a
time hack will appear along wit h the infor
mation transmitted through the repea ter.
The tape can be changed and retained fo r
one year and then reused . A block diagram
of this appears as Fig. 8.

Ant ennas

The antennas used in th e repeater syste m
sho uld he omnidirectional. Everyone has his
own ideas as to wha t type is best, so I wil l
no t t ry to recommend anyone part icular
type . If the on-site syste m is used , keep the
receiving antenna as far away from the
transmitting antenna as possible . This will
reduce the receiver desensing by the t rans
mitter. The radio li nk and co ntrol li nk
ante nna(s) should be d irectional. Small
hearns' I or modified UIIF TV corner renee
tor make excellent li nk antennas (especia lly
when fed wit h low-loss foa m twin lead ).
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Audio Coupling

Co mmerc ial FM rep eater syst mes ofte n
usc a wire lin e termination chassis for
coupling the audio from the input receiver
to the outpu t transmitter. This sys tem is fin e
if the chassis is available. Since this is not
usually t he case, a simpler and less expensive
method must he used . The simplest and

10. Zook , G.E.. " Curta in Ro ds. Coa t Hange rs.
and Co ntrol Link s." 73. Junc 1969 .
11. Ibid

50

Audio Override Circuit ry

It is very desirable to allo w the co ntro l
station a udio overr ide. This enables th e

RPt",
~"

to ME
~IIEO

'"~ CHA N HA'~

IICVII
"'~

......" " ..u
IICY"

I IIE P EA TER T II .~FI'

Fig. 8. Block diagram.
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1 8 Windjammer Cruises. 1
• •• Post Office 80x 120, Dept.934 CM iamiBeach.FIorido 33 139. •
• •• •• •
: Cap'n 1\1 ike , send me your color broc hure on 10 day ' barefoot' vacations from 52 50. :
• •• •
• :" a nl L' :
• •• •• AdJre" •
• •
• c sta t- z •• II ) ~~ .Ip •

• •• •• •• •
: Meet us in Mart iniq ue, at the dock 'barefoot' and we' ll :
: take you on a vacation of a lifetime. 10 Windjarnmin' :
: days of swimming, snorkeling and prowling uninhabited :
: beaches. We'll take you funny little places with funny little :
• •: names ... Mustique. Bequia, Saba , Carriacou. Or to :
: G uadaloupe, St. Lucia, G renada and Martinique. And, the :
• •: only thing better than a Windjammer day is a Windjammer :
: night. Soak up a golden moon, limbo to a steel band and fa ll :
• •: asleep under a star-spangled Caribbean sky. No stuffed shirts, :
: no plush resorts, just a bunch of congenial shipmates :
• •: heading for adventure . Your share from 5250. Send this :
: coupon to Cap'n M ike today fo r your color advent ure brochure. :
• •• •• •

~ This coupon can put ~
~ vou on a schooner to ~
• •

~ abattGrenadattMartinique. ~
~ 'lovolcanoes.plnk.whne ~
~ and black sand beaches. ~
• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •



ENGTH OF TONE

TIONAL E XTE ~

OOTROL FREO

Deviation

Although amateur FM activity has been
generall y of the wide band (+15 k Hz l varie ty
the trend is toward narrowband (+ 5 kHz).
This is bec ause of two things: The equip
ment no w being released is o f the narrow
band varie ty and the popula tion o n the VIIF
bands is increasi ng by leaps and hound s thus
requ iring mo re and more channels. Wid e
band receivers will receive narro wband sig
nals wit h a loss in aud io gain . This may be
ove rcome by the addi tion of audio recovery
circuit ry . Such circui t ry usua lly consists of
o nly two or three resistors. The other
narrowhanding circuit ry co nsists o f sharper
high and low i-f stages. These are not
normally requi red in amatcur operatio n.
When a narrowband receiver is used in a

TO T X AUOIO

Single To ne Unit s for
Restricted (or Closed ) Systems

Single tone units for closed sys te ms are
only s lightly hard er to b uild than n ormal
audio circ uits. The requ irements arc tha t the
tone be short and on the correc t frequency.
T he sc he ma t ic of the tub e type Moto rola
encoder (tra nsmitter unit) and decode r (re
ce iver un it ) ap pear as Fig. II and 12. These
circuits may be easily du plicated and the
tonc frequencies varied to fit local require
ments.

audio circ uits. The requirements are th at the
tone be sho rt and on the correct frequency.
T he sc he ma t ic of the tube type Moto rola
encode r (t ransmitte r unit) and decoder (r
eceiver un it) appear as Fig. I I and I 2. These
circuits may be easily dup licated and the

;
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Tone Control Units

A tone co ntrol unit for turning the
repeater off and on is a legal necessity . The
basic circ uit can be the same as a RTTY
tuning unit. The only differen ce is th at the
tone is co ntinuous rather th an shift ing. To
avo id unauthorized contro l, the co ntrol tone
may consist actually of two tones. Thc o nly
requireme nt is tha t they no t he harmon ics o f
each o ther o r have a beat note t hat is a
har monic or sub harmo nic o f either tone.
The relay logic may then be'worked so that
both tones must be present for the control
syste m to work . A diagram o f t he logic
appears as Fig. 10.

Single Tone Units for
Restricted (or Closed) Systems

Single tone units for closed syste ms are
o nly sligh tly harde r to bu ild than no rmal

contro l stat ion to brea k in over any stat ion
on the regula r inp ut frequency. This may be
accomplished wit h simple relay logic which
appears as Fig. 7_

Fig. 10. Relay logic fo r t wo tone con trol. Fig. 11. Motorola single tone encoder.
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$ 19. 95
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GET ACQUA INTED SPECIALS
TEST EQUIPMENT

I N DU S T R I AL "'" M IL IT ARY SU RP L US

H P I 0 5A SQ WAVE GEN E R' R
GR 758A WAVE M ETE R , 55- 400 M H l , N EW
H·P 2 12A PU LSE G EN . ( RA CK M T O l
H ·P 185A OIT SAM PLI NG SCOPE

W/1 87 A PL U G I N , DC TO 500 M H l
ANA L A B =1 100 5 ' SCO PE W/=200

PL U G IN , S/ T . DC TO 500 KH .. $ 11250
DUMONT =304H 5" SCOPE , DC TO 100 KH l 5 59.50
PR C·l0 FM XCE I V ER 38 - 54 9 M H l $ 31 95

W /2 ANTE NN AS & PHONE - V CLEAN $ 42.50
ALL INST RUMENTS AR E CLEA N AND IN
WORKING CON DI TION & UNCHECKED ALL
PRICES F.O.B. AD D 5% TAX - CA LI F .

SEND FOR FREE CURRENT FL YER
SID GLA SS & CO .

Bo x 788 BEV. HI LL S. C A . 90213

•

:i::;l:_ -

WORLD 0SLBUREAU
5200 P.n.m. Ave.• Richmond CA USA 94804
THE ONLY aSL BUREAU 10 handle .11 o f
your aSLs to anywher. ; n.l(t door . the nex t
sUte. the nex t c o u n t y . the ......hol. world . Just
bundle th.m up (p l. a se a rra n ge alphabetically)
a nd send them to us wit h paym.nt o f 5G! eal,;h .

Fi> ELECTRONICS
Bo x 1201 B Champa ign. III . 61820

VIBROPLEX
'" ENJOY EASY,

RESTFUL KEYING
...J $ 22.95 to 547095

THe. VI8ROPLe.X
CO•• INC.

8 33 Broad w ay .
New Yo rk. NY 10003

• Low distort ion
circu it.

• Fully wired & test
ed . NOT A KIT

• Works with phone
patc h . RPC -3M Module

• In te rna l units & (ONLY $22 .50 )
modules wo rk mob ile .

• FULL WARRA~TY - ON E YEAR
• INTRODUCTORY LOW PRICES

(Illinois residents add 5% Sales Tax)

Writ e for specifications and informarion shee ts
(Free). Demonstration Tape (cassette) availab le
($2.00 deposit).

AT L~$T-
>'I SPEECH COMPR[{{ORTHAT

REALLY WORKS'

~

<.
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/
RPC·3,3U I nterna l Un it RPC -3C Cabinet Model

t$24.951 ($34 .9 51
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Fig. 12. Motorola single tone decoder. See P.F

91 -92 in FM Schematics Digest [or frequency and
opera tion information.

wide band system, the signa ls will " chop
out" unless the sq ue lch is turned o ff. If the
unit s in a particular area are div ided between
narrow and wideband units it is possible to
usc +7 .5 kH z deviat ion . This is so me t im es
ca lled " be lly -ba nd ." Suc h deviat ion will no t
chop out on narrowband receivers and will
produce sufficie n t audio on wideband re
cervers.

The repeater sys te m should be adj usted
so that whatever devia t io n comes into the
system goes out at the same level up to the
point at which the transmitter clipping
circuit t akes over. This requires a little
patie nce in adjust ment , bu t it is necessary
especially when the units using t he repeater
also work direct o n other frequencies.
Locatio n

The location(s) for the repeater must be
ca refully chose n. Just because a lo cation IS
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high it may not be the most desired . Often
high buildings are bu ilt in lower areas. Radio
and television transmitt ing to wers are often
built o n the highest points around but may
be located so me distan ce from the desired
coverage o f the repeater. Also , the noise
level at some sites may be mu ch higher than
at others. Close proximity of heavy traffic
may affect six meter receivers but have
much less effect on two meter equipmen.
Other transmitters in the business or public
safety services may cause intermod which
may be greater at one loca tio n th an at
o thers. Thus, it becomes necessary to check
the si te out before the repeater is installed.
This checkout should be made in several
trips to t he site at differen t ti mes of the day
and on different days of the week . The noise
level o n Sunday afternoon wi ll probably be
much lower than on a Monday afternoon
when every t hing is in full swing. At night ,
neon signs and similar elec trostatic systems
may produce inte rference which add s to t he
to ta l noise figu re .

The desired location should have the
fo llowing characteristics : high in relation to

the area to be covered; centra lly locat ed
wit hin the desired area: convenient fo r
access to the equipment for service; have an
enclosed weatherproof place fo r the equ ip
ment ; have sufficien t power capabil ities; low
or no charge for use . Of cou rse not all
criteria can be met in all cases. It may be
necessary to sacrifice an enclosed mounting
area for a lower noise level. Or, in the case o f
a centrally located TV transmitt ing tower
ease in access may be sacrificed fo r t he
height gained . In all cases a little common
sense will save many headaches. For in
stance, don' t put a six meter repeate r o n a
channel two tower! The lower side band o f
the TV signal though attenuated will co m
pletely block the six meter receiver.

If a location is found that meets all
criteria ex cep t perm issio n for use, it is often
only necessary to approach the local Civil
Defense or Red Cross office . Often th ese
organizatio ns will lend their influ ence to
obtain permission to use a site (often at no
charge, even fo r electricity!).

The Perfect Repeater

There is really no such thing as a perfect
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COMING SOON : .0005% crystal ecntrol
for 2 meter transceivers for less than 2Si
per channel!
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repeat er. Each syste m requires so meth ing
that ano the r syste m may no t. Ho wever , I
will outli ne two syste ms (one fo r six and o ne
for two meters) which I pre fer. These
systems use Motorola equip ment exclusive ly .
This is not to say that equipme nt ma n u
factured by o the r co mpanies is not en tirely
satis fac to ry. The reason th at I have selected
Motorola is familiarity . based on h aving
worked wit h the equipme nt during employ
ment with Motorola Co mmunica tions &
Electro nics.that portion of Motoro la which
manufact ures and sells the FM eq uip ment.
In fact the repeaters in th e Dallas-Fort
Worth , Texas, area utilize from a complete
Motorola syste m to a hy brid of Ge ne ral
Elec t ric and Motoro la wit h a lit tle RCA
thrown in fo r good measure . Each one of
these repea ters o pera tes very well.

My choice fo r a six meter repeater is as
fo llows : A split-s ite with inp ut and o utpu t
freq uencies separa ted by 100 k Hz. The
receiver site would utilize a "f -Pole" ante nna
feed ing a Mot o rola "G" receiver. T he audio
out pu t would be fed from the discriminat or
through a ca thode fo llower to a 18 watt
output (cut back to 10 watts) 4 50 Mll z
Motoro la '.'A" tra nsmitter o perat ing on o r
about 449 MIlz. This lin k tra nsmit te r would
feed a small yagi antenna ai med toward s the
transm itter site. The squelch relay would be
of the tube type described earlier. The timer
would be elec tro-mechanica l for good relia
bil ity . The contro l re ceiver would be a
Motorola "A " 4 50 MHz receiver o perati ng
aro und 445 MHz fee ding a two tone de
coder. The tone decoder would operate the
latching relay to ena ble the receiver li nk
transmitte r to be turned o ff and on by the
contro l station . The co ntro l sta tio n would
have audio override capabil it ies. The tra ns
mitter site wo uld utilize a Motorola HK" or
"]" transmitt er (60 W and IOO W outp ut
respectively) cut back to aro und 50 watt s.
The receive r fro m the link would be a
Motoro la 4 50 MHz " A. " The audio would
be fed fro m the discriminat or through a
ca thode foll ower to t he transmitter. The
squelch relay wo uld be the sa me tube ty pe

• •
as mentioned befo re . Proper identification
wit h t he repeater call sign would be acco m
plished by a code wheel keyed by the ti mer.
The timer would again be elec t ro mechanical.

The contro l receiver would be ano ther
Mot orola 4 50 MHz " A" operati ng on a
frequency 100 k Hz above the contro l re
ce iver at the receiver site ( th is is to allo w a
single contro l stat ion wit h a two freq uency
transmitter to contro l both sites). The tones
uti lized would be different to avoid possible
acci dents. The tone decod er would be the
same design as at the receiver site. T he
transmitting antenna wo uld be another
"J-pole '"

The control station and logging stat ion
would he at the same locat ion . The co nt ro l
sta t io n would co nsist o f eq uipment capable
of o pe ra ting o n the repeater in pu t and
output freq uencies such as a Mo torola
L4 IGG B. The 445 Mllz control tra nsmitter
wo uld be either a 4 50 Mll z " A" or, if
obtainable an L44BBB consolet te base sta
tio n. The encoder wo uld co nsist of four
oscilla tors using telephone type to ro ids as
the freq uency determi ning circuit. The con
tro l li nk antenna would be a small y agi.

The logging station would consis t of a
receiver ope rat ing o n the repeate r outp ut
frequency feeding a ste reo tape recorder
recording at the lowest speed possible. T he
tape recorder is turned off and on by a
squelch relay . The audio wo uld be taken
fro m the receiver through a ca thode fo llower
and fed into one channel. A comma nd
receiver would be tuned to either CII U or
WWV (w hicheve r gave the best 24 hour
signal in the area) and its output fed th rough
a ca thode fo ll ower to the seco nd channel. .

My tw o meter repeater would be o f the
on-site variety. The antennas fo r both trans
mitt ing and receivin g wo uld be o f the
fiberglass "cro ppie pole" varie ty . The re
ceiver would be a high band Motoro la
Sensicon HAn (t his receiver has a fro nt-e nd
which incorporates either five o r six cavit ies
depending o n the exact mo del). If need ed . a
cavity would be placed in the receiver
antenna li ne . The transmit ter would be
eithe r a Mot orol a "A" o r " K" (both 60 watt
ou tput rat ing, differing only in that the " A"
uti lizes an 829 B final whereas the " K" uses a
58 94) cut back to 50 wat ts ou tp ut. A cavity
would he put in the , transmitter anten na
lead . The timer and a udio circ uitry would be
the same as in the six meter u nits, as would
be the control link . In all cases the power
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supplies would be Motorola P8464 units.
Also , both rep eaters would be o pe n to all
ama teurs.

As sta ted previously , units manufactu red
by co mpanies o the r than Mo to rola will do
an e xcelle nt job. The General Elec tric Pro
gress Line units are used quite extensively as
are RCA 4 50 MH z units. The prime concern
is whe ther or not the units used meet the
req uire me nts of the particular system. In
so me systems very lo w power in the o rder of
o nly two o r three watts will do the job. In
o ther systems a "q uarter KW" (250 walt
output) t ransmitter may be needed

Why the Repeater?

This art icle has progressed under the
assu mp tion that t he decisio n to establish an
ama teur F~I repeater has already been made.
For the benefit of any hardy soul wh o has
read this far and who has not made up his
mind or who requires a little more know
ledge as to repeater operat ion I have listed
be low so me of the pros and cons of repea ter
o peration.

An ama teur FM repeater serves to grea tly
increase the usefulness o f mobile units by
increasing their effect ive range . A low pow er
mobile signal is rece ived by the repeat er a t a
distant , b ut favorab le spot and then re tra ns
mitted at a higher power level from a
transmitter also located at a more favo rable
spot. The same can be said fo r portable and
hand-held eq uipment. Using repeaters it is
often possible for two o ne watt hand-held
units to talk over ranges ( including to each
ot her) which high power base stations may
have trouble communicati ng. The range of
base stations is increased, especially when
talking to mob ile unit s which may be in
poor locations rega rding the base sta tio n.
Du ring band o penings (and these 00 occur)
the repeater will hear and be heard by
distant stations long befo re most base sta
tio ns ca n be he ard . For exa mple d uri ng the
Spring of 1969 the Tyler (Texas) repeater
and the T ulsa (Okla) repeaters were hearing
and being heard by PM ama te urs ove r a grea t
portion of the Easte rn USA. The St. Lo uis
repea ter was heard in the Dallas - Fo rt
Worth area, thus allowing two meter FM
o pera tors to work eac h o ther over la rge
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portions of t he country .
Along with the good of amateur I'M

repeaters there also mu st be the bad. Some
ama teurs tend to use the repeater as a
crutch. That is, they keep their eq uipment
and a ntenna systems working only well
enough to use the repeater. When the re
peater is off fo r repairs or when operation
o n an other freq uency is desired , these sta
tions are marginal if operative at all. Also , if
a new lo cation is t ried for the repeater,
amateurs who formerly were near the repeater
and who have not maintained their equip
me nt will suddenly become very unhappy
becau se they ca nnot use t he repeater with
o ut working o n their equ ipme n t. Ano the r
problem is that two stations using the
repeater can t ie up the freque ncy for others
within the range of the repeater. This can be
solved by several methods, including use of
alterna te freq ue ncies o nce contact has been
establishe d and of all o wing short pauses for
o the r sta tio ns to break in. So me repeater
organizations limit the time which the re
peater may be used for a single QSO. This,
ho wever, is distasteful to many amateurs.
Thus, a little courtesy will do wonders for
the usefulness o f the repeater system. A
third possible problem occu rs whe n ae
power is lost d uring an emergency situation.
Since the repeater is very useful during
emerge ncies, it should be provided with an
auxiliary power source independent of the
usual ac lines (suc h as an automatic start ing
generator). Also , many mo bile and porta ble
units have o nly repeater freque ncy capab ili
ties. T his should be ove rcome by the incor
poration of direct transmitting capabilities as
well as repea ter input.

Conclusion

All circuits included in this article are
presently in use in either amateur or com
mercial Ff\,·1 repea ters. Since each repeater
will have a sligh tly d ifferent requirement
from any othe r an exact mo del is not
practical. However, by using the circuits in
this article alo ng wit h the equip me n t locally
ava ilable it should be possib le to build an
effective repeater for local amateur FM
activity.

. ..K9STH
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5 Channels -- .94/.94 and .34/.94 supplied
.3 uV receiver -- 1.5 W transmitter
Compact -- S"h x 3" w x 1Y, d
Full line of optional accessories includes external

speaker-mike -- desktop charger -- "stubby" an
tenna -- and more!

Available NOW! -- Only $279.00

12 channels (4 with crystals)
10 Watt output
All solid state

Hot MOSFET receiver

Only $339.95

Rigs for every use . . .
for every pocketbook!

NEW! HANDY·TALKY
STANDARD SRC-146

M
E
T
E
R

ALL PURPOSE
STANDARD 826M

TEMPO SOLID-STATE POWER AMPS

MODEL

1002-3
1002 -3 8

802
8 028
502
5028
242-A2

DRIV E POWER
5 -25 watts

1 -2 .5 wa tts
5 -12 watts

1 -2 .5 watts
5 -15 watts

1 -2 .5 w at t s
1-2 .5 watts

OUT PUT P OWE A
100-13 5 watts
1 20-1 30 watts
70 -9 0 watts
80-90 w a tts
3 5-5 5 watts

45-50 w atts
25-30 w att s

PRICE

$220
$235
$180
$195
$105
$130
$ 85

And many more from SBE/Clegg/Gladding/KenwoodlTempo/Antenna Specialists/Larsen

Make ERICKSON your headquarters for all your FM needs ...
SEND QSL FOR COMPLETE SPECIFICATIONS

ERICKSON COMMUNICATIONS
4653 N. Ravenswood Ave., Chicago, III. 60640 (312) 334-3200



Caution : These felt pens arc availa ble
with both metal and plastic caps. Should
your pen have th e metal cap it shou ld he
d iscarded. The t ip may be isolated from the
body by slip ping a small piece o f t he inner
insulation from a piece of RG 58 type ca b le
ove r the tip a nd sliding it d own int o the
probe body. The gro und lead is a 6 to 8 in .
pie ce of shield fro m RG 58 ca ble. Be cer tain
the grou nd lead is se cu red to th e probe
housing as well as the circuitry and so ld er a
cl ip to the free end .

The circuits sho wn below are designed for
vtvm or vom with a n II Mn/V impedan ce .
T he sco pe probes are designed for scopes
with I MQ input.

In the foll owing ci rcuits , the d e blocking
capacitors are 600V rated. The I N55 diode
has a piv rating o f 15QV and will safe ly
ha ndle SOV of rf. Once the assembled c ircuit

.. *'" ~':-- I~--- - - - - VT.V ,M R F,_ LJ- -- ---·
*fE AK VOLIS = 1MEC}.

R M.S VOLTS ' 1.14 MfG.

- DRI LL C. AP.3. PULL OVT F[lT -rt P

2. Puu O\IT n..... Wlt l(

rce " '="0 (~.

i(G Fl AS P HE'" ~Sf 'WITH PLlfAS "'Nfl P ULL OfF.

Wa /rer W. Pinner WB4MYL
7304 Lorenzo Lane
Lou isville KY 40228

TEST PROBES need not be costly!
T he proper test probe for y our vtvm,

FET. vorn . o r sco pe won' t cost the
usua l S I::! - $ IY if you arc willing to spend an
hou r. a few ce nts. and fo llow the p roced ure
be low.

The usua l st umbling block in home brew
pro bes is no t the ci rcui try hu t o b ta ining a
suit a ble housing or probe body. The co m
mon "Carters M ar ks-A -1.Of " fe lt tip pen
appears to he t he answer. These felt tip pens
have an aluminum housing which is co nveni-

• •

e n t to hold , IS large e nough to house t he
necessary components and, when t he paper
label is removed, has a professional appear
an ce when assembled . Obtain an old pen
(new will also work . if you must) . and
disa ssemble as shown in Fig . 1. Any of the

Dl00ES-I~5S OJ! 111"111."''' FOIl. VOL'U.(U S U~ TO SO y .

SCOPE LO· CAP....Ct TY

VT.V M p-p ~ F.

SC Ol"E
Dt·MODuL ....rOR

~f: - - - -- - -".
.. 'f- "l .T...

..

wit h con nec ti ng ca ble has bee n inser ted in to
the pro be body, push a sma ll plastic cap,
which has bee n d rilled , over t he cab le, and o n
to the open e nd of the probe . Be sure t he
cable shie ld is grounded to the circuit
grou nd as well as the probe body . A small
amou nt of R.T.V . (rubber seal) in side the
plastic ca p will act as a strain relief.

...WIl4MYL

~.-s- ... ,.. . anr a ~ l lf

~ ...

probes listed be low may be assemb led as the
e xa mp le in Fig. 2 (low capaci ty scope
pro be ), The d irect , low capaci ty switch 
spst - may be incorporated or eliminated
from any of t he circu its shown .

Component mounting may be o n a small
single sid e etched board, or co pper clad is
easily cut with a hobby knife where st ra igh t
line patterns are required . Vectorboard or
thin plastic material may also be used . If
plastic is used merely heat a sma ll piece of
wire and melt the co mpo nen t mou nti ng
holes where needed . T he prob e tip ma y be a
piece of st iff tinned wire or a p in type
con nector. The u se o f the pin con nector
allows easy connectio n of clips, etc.

58 73 MAGAZINE



Before you buy that 2 meter FM set - STOP ,

•
Does i t have the fol/owing features?

1 . Will i t p rovide n ot 5, 10 o r 1 2 c h an n els,
but 2 4 c ha n ne ls?

2 . Is it all so lid state? 1 2 Volt DC?
3 . I s t he 110 V ol t AC supp ly self 

c o n t a in ed?
4 . Is i t c o n struct ed f rom mod u les mak ing

it easy to repair?
5 . Is it furnished w it h a c o m p le t e service

manual - wit h test points indicated?
6 . Is it furnished with eight (8) c ry st a ls at

n o extra c h a rge?
7 . Can the dev ia t io n be c o n t ro lled from

t he FR O N T PA NEL fo r 3 t o 16 K Hz?
8 . Does it h ave a d eviat ion meter?
9 . Does i t h ave a c o m b in ed Sand S W A

meter ( 2 pane l mete r s in a ll)?
10. Do e s it h ave receive inc rem ental con t rol

t u ni ng?
11. Do e s it have p rovision fo r a receive

V FO?
1 2. Does it h a ve both 1 w att a nd 10 watt

output?
13. Does it have 100. 11 7 . 2 0 0, 220 a nd

234 A C input?
14. Does it h a ve tweaki ng c o nd e n sers o n

bo t h rece iv ing a nd t ransmitt in g fr e 
que ncies (48 in a ll ) ?

1 5. D o e s it h a ve a P .A . f ina l t un in g co nt ro l?
16 . Do e s it h a ve a ve ry accessi ble c ry sta l

b oard, access cove r o n t o p of th e set?

$399.95 net

These and many other features are part of your Inoue Model
IC-21 imported by us direct from Japan. Write for free
brochure - We know you will be satisfied. We have been
serving the Radio Amateur since 1936. May we hear from
you.

@) 0[fJ (Q] [)!] [ID8(s[z
RADIO SUPPLY, INC.

185 W Main St . A msterdam, N.Y . 1201 0 T el. (5 181-842-8350

AUGUST 1972 FM-77 59



•
Ine

Lee Coltin K6 VBT
5830 Delray Street
Clendora CA
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Imp e

rom arts

F inding parts for an ac su pply can be
easy if you have in mind the "how to

do i t. "
Here is a simple and quick way to lash

together a su pply tha t I fou nd in the old
junk box .

TI can be any heavy duty transformer (an
old TV transformer is ideal as it usually has a
high filament rating).

I built mine o n a 19 x 5 in . rack panel,
but a chassis box works we ll and can be
installed in the mobile case.

Don 't forge t the caps across the relay
co ntacts as they are very im portant. Their
fun ct ion is to prevent arcing of the relay
contacts.

. ..K6VBT

" , ----------,
600
VAC
C.T. "

.OA 3"

L2

• C3

J
20 IJF
600V

• C4

T 20 IJF

rh 600v

Kln--- - ---o
6 V'"'cr,

1 ~~--:,i::~~, ~~ IK-IQW vee
r

- - -" '-__~-+__-, T,·O:c'..:.6",,,V -20
, ° voc

'"~we 0----3

Fig. 1. Base supply. T 1 - Merit P3 0S9 or equiva
len t ; Sec. #1 - 5S0-600V CT; Sec. #2 - 6. 3V ae
@ 3 -S A; S ec . #3 - S.6V ac @ 2-3A;

Dl -4 - 1000 V diodes @ 1A ; RL1 - DPDT relay
6.3 V ac coil.
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Zero-Beating with the Frequency Meter
Aft er putting an LM-1 8 in service, I

found it a nuisance to plug in headphones
every tim e it was necessary to adjust the
correc to r cont rol to produce Zero Beat at
one of the crysta l check points. I hooked
up a phone plug to the plate winding of an
audio output t ransformer, and t hen con
nect ed a small loudspeaker to the secondary
windi ng. I leave the phone plug inserted in
th e LM phone jack at all tim es. After
using this setup for a while, it occurred to
me that th e last few cycles eit he r side of
zero beat might not be audible , so I tried
a parallel hoo k-up off the primary side of
the t ransform er. The other end of the cable
was connected to the Vertical input of an
oscilloscope. Now, when adjusting t he
corrector control for zero beat, you will see
lo w a mplitude sine waves even after you can
no longer hear the beat note. You tune out
th e sine waves until you have a perfec tly
st ra ight referen ce line on the scope. T he
Heterodyne oscillato r is then correct ed to

calibra tion much more accu rately than trust 
ing to the car alone. The principle is not
new , yet the idea may not have occurred to
some people. Any old scope will do . as the
frequencies are in the audio range.

Another bit of frust ration occurred when
trying to adjust t he corrector knob. I would
pass t he zero beat point time and ti me again,
due to the stiffness of the cont ro l. Remem
ber, t hese units arc built fo r ship-boa rd lise.
and loose cont rols cannot be tolerat ed. I
dug up a small vernier tuning drive, similar
to th e Jackson Planetary-Vernier drive,
(about 5 to I ratio) . I mounted this drive
on a right-angle alum inum bracket and
attached it t o t he L~I using t he two screws
on the upper right side of the unit. Bore
holes slightly oversize t o allow for accurate
alignment of the co ntrol shaft so that it
will not bind. Cut out a portion of the
bra cket so the " High-Low" knoh can be
moved. The precise Zero beat adjustment
can now be made very easily with the re
duction drive.

Ji m Harrison, Jr. , WB4TB X
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"Fred's broth er is o n vacation somewhere in South America. We th ought ma ybe you could give h im a
call . . . "
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Ronald M. Vaceluke W9SEK
17 W. 540 Hillcrest
Wood Dale lL 60191

T here are many applications in which
random selection switching is better

than the sequential action obtained by using
a rotary switch. For example, in television it
is advantageous to be able to change quickly
from one camera to another without having
to go through a fixed pattern of selection.
The interlocking push-button switches on
the market today fill the needs of many
applications; however. they do have a num
ber of disadvantages. If one section of the
switch goes bad, usually the whole assembly
must be replaced, which is both time con
suming and expensive. In some applications
it is necessary to provide the same switching
functions from more than one location,
which means that some sort of a release
device must be provided at unused positions.
This is usually a solenoid that operates the
release mechanism on the button assembly.
This involves expense and space that might
be better used elsewhere. What would seem
to be most desirable is a system that would
use relays to provide switching of the con
trolled circuitry, and would use individual
push-buttons (illuminated or non-illumi
nated) of the single pole type to control the
relays.

With this in mind, a circuit was developed
which allows the following:

62

1. Use of any normally open momentary
action switch.

2. Use of low voltage de relays.
3. Use of as many circuits as are neces

sary. operated from one or more
locations.

4. Easy expansion of the system.

The circuit is actually a varia tion of the
self-holding type (Fig. I) which is probably
familiar to many. Once the "on" push-button
is activated, the relay operates and its own
"make" contacts then mantain the path first
established. In order to release the relay, a
normally closed switch must be momentarily
operated, which breaks the path to the relay
coil and allows it to return to its unenergized
condition.

In the revised circuit (Fig. 2) the operate
button (OP... ) is momentarily depressed
and the first relay to operate is RL. This is

RElAY "OFF" ' ON"

rill 0 I t : r /J,
RELAY

---Q-- RELAY COIL

-t-- N.C. CONTACT

• N..O. CONTACT

LEGEND
Fig. 1
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144-220 RECEIVER MODULES
ANNOUNCING! A Breakthrough for the Homebrewer

ONLY $19.95 each,wired

,

AS·l
AUDID AMPLIFIER
& SQUE LCH using

21C,

I ·F 10.7
I·F AMPLIFIER &
455 kHz CON V

using 2 ICs

455 I·F
I·F AMPLIFIER,

LIMITER, F¥
DET. & AUDIO

PRE·AMPLIFIER

RF 144
HIGH GAIN, LOW NOISE

FRONT END (Better
than .5 microvolts

sensitivity)

All four as a set: $69.95 All [our in kit form: $S9.9S

VHF ENGINEERING,
1017 Chenango Street Binghamton, New York 13901

R

RL

. ..W9SEK

K22

RL

0'

02

0"

0'2

op,,

the OP. .. switch was held operated. If
illuminated push-button switches are used
for OP .. . , the lamps for these can be
connected across its associated K . .. relay.
These lamps and OP ... switches can be
wired in parallel so that operation can be
effected from more than one possible Ioca
tion.

the release relay. which comes up briefly
until the capacitor C is ch arged ; and current
flow through RL ceases, allowing RL to
return to its normal (released) condition.
Resistor R across C provides a discharge path
for the capacitor and should be small enough
to let C discharge rapidly, but not so low as
to hold RL operated. It can be seen that a
normally closed contact on RL is in the hold
path for all the other relays in the circuit.

•
When RL operates, it opens the holding path
for any other relay in the circuit, allowing it
to release . This also stops the possibility of
the newly selected K . .. relay from latching
until RL releases. By choosing the operate
and release times of RL and the K relays,
make-before-break and break-before-make
operation can be achieved.

The C capacitor must be empirically
chosen for the particular relay used for RL.
This relay must operate and release quickly,
allowing only sufficient time for any opera
ted K relay to release. Proper operation of
this circuit is a matter of timing. Relay RL
operates and releases as well as a K relay
operating all in the short time interval that
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STEP UP TO TELREX
Professionally Engineered Antenna Systems

Single transmission line "TRI-BAND@ARRAY"
By the only test that means anything .. .
on the air comparison .. . this array con
tinues to outperform all competition ...
and has for two decades. Here's why
· .. Telrex uses a unique trap design
employing 20 HiQ 7500V ceramic co n
densers per antenna. Tel rex uses 3 opt i
mum-spaced, opti mum-tuned reflectors
to provide maximum gain and true F/ B
Tri-band performance.

ONLY TELREX GIVES YOU ALL
THESE FEATURES •• ,
• Power rating 4 KW PEP . ..

rain or shine
• Wind rating survival 110 MPH
• Patented broad-band coaxia l Ba lun
• Heavy-du ty stee l gusset mount ing

plate
• Aluminum boom 2 in., 2V2 in . 0 .0 .

x 18 ft.
• Large diameter, .058 wall taper

swaged dural elements for minimum

TB5EM S395

Other
Multi-Band
Arrays Available

Elements shortened
to show details.

weight and exceptional strength
to we ight ratio

• Stainless stee l electrical hardware

With a Telrex Ttl-band Array you get 49
Ibs. of educate d al uminum eng ineered
and built to provide many, man y years
of performance unmatch ed aro und th e
world by any other make. Longest e le
ment 36 ft. Turning radius 20 ft. Shipping
weight 65 Ibs. Shipping container 13 in.
x 5 in . x 13 It.
Note : If not available from your dealer,
order direct. You'l get fast, personal
service.

Tel rex Labs are design eng ineers, inno
vato rs and manufacturers of the world 's
finest % to 160 meter commun icat ion
systems and accessories priced from
$25 to $25,000.

For technical data and prices on com
plete Telrex line, write for Catalog PL 71 .

BALUN

TRAP

15M317
20M326

2M609
2M814
6M516

and -----

TYPICAL TELREX "MONO-BAND" ANTENNAS
- "Monarch", 10 DBD , 3 EI. , 4 KWP, 2-1/2" a .D. 17' boom
- "Monarch", 10 0 8 0, 3 EI., 8 KWP, 3-1/2" 0 .0, 26' boom
- "Monarch", 14 DBD, 6 EI., 6 KWP, 1" 0 .0, 9' boom
- "Monarch", 16 DBD, 8 EI., .8 KWP, 1.375" 0.0,14' boom
• "Monarch", 13 DBD, 5 EI., .8 KWP, 1.5" 0 .0, 16' boom

many, many more! send for PL ·71 Dept. C

$ 175.00
$355.00
$ 39 .95
$ 59 .00
$ 63 .95

.e'V' LABORATORIES

.' .A TV And Communications Antennas Since 1921
Asbury Park, New Jersey 07712 201-775-7252



Bill Hoisington Kl eLL
Far Over Farm
Peterborough NH 03458

They already can be bought for less than
$20.

Interested? Let's plunge into the deal.
You only have to add another oscillator and
a broadband i-f st rip to turn the diode
receiver into mixer and make up a superhet
receiver. For only $6 you can modulate the
transmitter and who knows how far you can

T his discussion concentrates on one ex
ample of an antenna and one example

of a diode receiver for 4 32 MHz. These units
should serve to take you well up into the
fascinating field of low-cost solid state mi
crowaves which is just beginning to open up.

In transistors we now have the $ 1.5 0
plastics which operate on 1296 MHz, ste m
ming as usual from the mass market of radio
and TV, and who knows, if TV gets in to
microwaves ' perhaps we'll get microwave
transistors for a buck.

Actually the process is already beginning,
with the auto radio industry leading off with
radar brakes, highway guidance and the like,
up around X band. Detroit is talking (as
usual) not in hundreds of systems but
millions of systems. This may well bring us
the X-band diode oscillato rs for under $10.

RF IN

J I C3

DC OUT

"'"

or

Fig. 1B. Lifesize drawing of the 432 MHz diode
Fig. lA . Schematic of diode receiver for 432 MHz . receiver layout.
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Fig. 2A. Front vie w of the test antenna 432 MHz.

Fig. 2C. 432 MHz test se tup and an tenna tuneup .

REfLE CTOR
IGOP P E R SIDE)

I

I"X I" VERTICAL SUPPO RT

INSU L ATO R

"

lengths, change spacings, check for high and
lo w rf voltage to be sure you do have a half
wave, fin d the Son points ( there are two of
them ), vary the Q, change the d irec tivit y ,
measure the fr equency of your oscillators,
and find the anten na gain . All this wi thout
either a power meter or a f req uen cy meter. I
just d on 't happen to have either of th ose
myself.

Lad s working fo r large com panies get
their pictures ta ken checking lit tl e pieces of
eq u ipment surrou nded by masses o f expen
sive-looking test sets, meters, and scopes,
mostly bough t by Uncle Sa m.

We're no t making o m nidirec tional anten
nas, so let's st art with a re flec tor of copper
clad, large enough so it doesn 't resonate , pu t

OSCI L L ATOR

Fig. 2B. Top view of the test antenna for 432 MHz.

( RADIATOR LI ~.;. r ----',
'.;'~ (SJ
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. , • I p' . \
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'- , ,
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, <$) ,

~, ,
, 0

,
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."
REF LE C TOR )/ I" X I" IIER T ICAL

21 ")( J j/2" jO" S UP PORT

/
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Standard Test Antenna
fo r 432 MHz

This can also be quite a subject by itself
so we ' ll just hit the essentials and show o ne
good exa mple of a working model.

On these freq uencies you have the anten
na right on your bench where you can put
your fingers o n it , tune it , add or subtract

Diode Receiver fO T 432 MHz

In order to che ck out the antennas you
will have to have a receiver, and the des ign
shown in Fig. I is just about as simplified as
you ca n get and still tu ne well and be very
sensitive. It works!

Using a parametric micro wave diod e it
puts ou t SV de on 12 fro m a 432 MHz
oscillator co upled to it with so me 5 ft o f
RG-58 cable . This is using inexpensive RCA
ty pe phono jacks for rf connectors by the
way.

CI peaked up immedia tely as soon as the
oscillator was turned on. This ty pe of
receiver works well righ t up to 2500 MHz,
although you should use a half wave line
instead of a quarter wave at tha t fre qu ency.

It seems almost funny to use a coil and
shunt capacitor for tuning at 4 3 2 MHz, but
eve r since I tr ied it I find that it 's hard to
beat and cer ta inly is handy.

You might say no precautions are needed
for this one, an d you'd be nearly right. C2 is
a b rass capacitor to ground , about 1 in.
square. C I and C3 are ceramic tri mme rs, o r
m ica compression trimmers, about 1- 8 pF.

Every little fou r o r five tu rn coil I've
wound so far has worked on this band . Start
the rf input tap of LI at one turn fro m
ground, and maxi mize la ter . I'll ad mit the
diode is a ' su per-du pe r. It' s a Schottky
ba rrier type, made by Parametric Indust ries
of Winchester, Mass., costs nearly $3 and is
worth every penny of it . It's good up to
Xcband , and is a good mixer also as soon as
you wa nt to convert this dio de job into a
su perh et.

QSO fro m mountain tops. The whole rig
needs o nly a 98q lantern battery fo r power.
Use your license and have more fun! I
guarantee you no QRM , except perhaps
when the band opens up.
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•

Photo of test an tenna. Six inch ruler shows scale.

There is of course the physical need of
movi ng C2 when you change the spacing of
the ra diator L l. I someti mes use a mica
trim mer with a sligh tly S-shaped soft copper
strap in order to be able to vary the spacing
of L1 without changing C2 . When an ap
proximation is reached, and you get the feel
of it , you can put in a permanent connec
tion.

The value of C2 of course depends on the
other parameters also. T his is quite the usual
order of things in R&D , where a number of
variables have to be shifted around. For the
experimenter the best way is by a series of
a half wave rad iator out in fro n t , and see
what hap pens. Make it a little short so you
can tune it, and mount it a t the center on an
insulat ed push rod so as not to affec t the
voltage distribution, and install C! , a "penny
tuner" near one end, as in Figs. 2A and 2 B.

Bring your 50n rf input cable into the
picture through the reflector on J I . This is
an experimental antenna so you could make
several holes fo r J I in order to find the best
match along the radiato r. Either side starting
from the radiator center will do.

C2 cancels the inductive reactance tha t
sta rts building up the mom ent you uncover
the cen ter conductor of your fee d cable to

T able I. Antenna Test , 432 MHz

connect it to something. If you look care
fully at this antenna and imagine it to be
270 ft long and suspended high over the
field near your shack, you will see a certain
resemblance to a Windham antenna. l ust a
resemblance, mainly in the one wire feed .
When I have passed on to that Happy DX
Mountain in the Sky, maybe this one will be
called "The Old Hoisingto n Antenna."

T he rad iator is now ready to go to work
fo r you. Bring the 432 MHz energy in on
K I , put ano the r standard an tenna a few fee t
ou t in front and faci ng it, a ttached to the
diode receiver, and watch that meter .

Tuning

For the ra diator length you can start with
some 10% less than a ha lf wave in space
which should give you nice tuning on C l.
Generally you should use as small a capacity
as possible fo r CI, just enough to peak the
radiator. Be sure it does peak, that is, go
through resonance with a maximum which
then falls off on each side . Watch your
receiver me ter to see that this does occur.

Spacing

T his is a trade-off lik e so many things in
life, as well as in science . At Y4 wavelength
spacing you will get the lo west Q , with very
broad tuning. At very close spacings you can
get a high enough Q to make an oscilla tor o r
an amplifier out of the radiator, but that's
another whole story .

It won't take you long to find the spacing
you need with the system test setup of Fig.
2C.

Finding the position of C2 along the
rad iator, LI is next. When you start to work
with this parameter you will see its inter
action with some of the others such as its
value in pF, which will be low, radiato r
length, spacing, CI tuning, width of the
rad iator, and possib ly more.

D, R adiat o r spacing f rom r ef lec t or
Ref lecto r R ad iat or C2 i n p F

Size Length

21 " long, 3 Y2 wide

AUGUST 1972

1 1% Open.
Less than 2
2 t o 3 pF
7 to 8 p F

VH -18

D istance D, R em ark s,
C2 to Spacing Tu ning of
Center R ad iato r C l. A lso t h e
of L 1 to R ef lec t o r Bandwidth

2 1/ 8 7/8 Sharp

1% Medium
2" Broad
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approximations. You set up one it em, vary
the others, set another value in, change some
more, and after some time goes by, and if
you 're lucky, you begin to see the best range
of values for each parameter. You're getting
close then. Pretty soon, if your luck holds,
although it may t ake hours or days, as with
my 36 ft wide-spaced two meter yagi where
it took weeks, you will reach the point
where anything you do drops the gain of the
antenna you are tuning up. Then you're real
close . In fact you co uld very well stop there
and check the gain relative to a dipole by the
distance method, and you should then have
a good test antenna.

Just to show you what you can learn
about a radiator and sheet reflec tor in a
short time, here is one test run that was
performed on the an tenna of Fig. 2A . The
equipment test setup is shown in Fig. 2e.
Two antennas as in Fig. 2A were used , and
the changes made on one of them. Table I
shows the resul t. A lot can be learned from
just that one run using three settings for the
spacing of the radiator from the sheet
reflector.

1. With close spacing it doesn't take many
pF to couple to the radiator. The radiator
is " hot" and sharp in tuning and a small
amount of coupling pF will cause a large
reaction (energy feed).

2. As you go toward the v.. wave spacing,
the Q drops, and the radiation increases.
Wit ness the increase in power at the
receiver.

3. As you go past the maximum radiation
point the Q is going down and the
radiation drops also due to less rf on the
antenna, and the anten na is also more
broadband. This latter may be desirable
from the point of view of the vfo lad
chasing all over the band (this does not
necessarily apply to t he 432 band as yet l)
but he just won't have the gain of the
chap who peaks up and stays near that
frequency.
Notice that several other parameters were

not varied in this test run. After all, I said it
was a short run.

If this gives you some ideas to try
yourself, that's why I wrote it.

. ..K 1ell

Professional Quality for the Professional Amateur!

High Performance
2Meter Transmitter
The Finest Printed Circuit
Materials and Exclusive
Design Techniques Provide
the Best in Professional Quality

.10 WATTS • SOLID STATE. 8 CHANNELS. HIGH PERFORMANCE RECEIVER

• 8 Channels with Instant Push Bulton swllching • Military-grade, glass-epoxy printed circuits

• Solid State. Finest quality silicon transistors • serviceable design, compact construction

• Nelting trimmer tor each receive and transmit crystal • Diode protected Dual-gate FET mixer

• High quality mechanical tilter for adjacent • 25 transistors, 1 IC, 1 Mo.Fet, 16 Diodes
channel rejection • Overload protected receiver R.F. stage

Model FM-3601-10 Watts .. $29995 Model FM-3602-25 Watts .. $350.
Each un it comes with 2 pair crystals (34T/94R and 94T /94R)

Model PS-2923-AC Regulated Power Supply ...• $39.95

Sonar Radio Corporation 73 Wortman Avenue, Brooklyn, N.Y. 11207
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Complete packaged Multi ·Band Antenna Systems employing the famous Bassett Sealed
Resonators and a special Balun. Air has been evacuated from both and replaced with pure
helium at one atmosphere.

Highly effic ient system packages including all hardware, insulation, coax cable, and copperweld
elements assembled at the factory. Complete installat ion inst ructions included.

Multi-frequency models available for all amateur bands and for commercial use, point to point,
ground to air, military and government.

MODEL DGA-4075 - $59.50

A complete system package for primary
use in the 40 and 75 meter bands at
power levels up to 4KW·PEP with
secondary operation in other bands at
reduced power levels.

MODEL DGA·152040 - $79.50

MODEL DGA·2040 - $59.50

A complete system package for primary
use in the 20 and 40 meter bands at
power levels up to 4KW·PEP with
secondary operation in other bands
at reduced power levels.

MODEL DGA·204075 - $79.50

A complete system package for primary
use in the IS, 20, and 40 meter bands
at power levels up to 4KW·PEP with
secondary operation in other bands at
reduced power levels.

A complete system package for primary
use in the 20, 40, and 75 meter bands
at power levels up to 4KW·PEP with
secondary operation in other bands at
reduced power levels.

CONTACT YOUR DISTRIBUTOR OR WRITE FOR DATA

Savoy Electronics,lnc.
P.O. Box 7127- Fort Leuderdale. Florida -33304

Tel: 30&-&88-8418 or 30&-847-1181



W2NSD [continued from page l)

er? The Sta ndard 146 comes with
34 9~ pe rmanen t ly wi red into p lace.
So why make this a use less co mbina
t io n in ;.11 of the major ci ties?

h it po ssible for re pea te r grou ps in
eac h maj or city to ge t together an d
pu t up a 34 94 machine which will
en able visitors using o ne wa tt u ni ts to
have so me fu n and meet local ama
teurs? It needn't be a gigan tic a ll iga
to r, just some th ing so tha t when
someone comes to New York he will
be able to talk a li ttle. No o ther
channel has the possibili ty of being,
quite sim p ly, a un iversal calling chan
nel and meeting place fo r travelers.

If th ere is any ma ss movement to
52 for a simp lex d ianne! you can bet
that crysta l prices w ill drop even
lower than they are a t presen t. A 5 2
pair now costs a bout $7.50. If the
crysta l manufacturers are able to tu m
o ut thousands o f them at a ti me the
pr ice could drop to about half o f that .
It 's up to you.

Should 34-94 become a national
calling pair, it is possib le tha t an
autocall system cou ld develop . Th at
would be ni ce too . As it is. in the
la rger cities, you have to check in to a
d ozen or so re pea ters when you arc
looking for o ne pa rt icular fellow since
he migh t be using any repea ter. Or
none. So use the phone. right?

Down Lin ks
Okay . the FCC is showing signs o f

becoming unfri endly and bardnosed
abou t Techs above 14 7 . Big deal. The
whole two meter band shou ld have
been opened to Tcc hs years ago - you
know it . I know it and the FCC
knows it.

If t he FCC has any bi tch abou t t he
way ama teurs arc giving the Tech
exams they shou ld make the ir gripe
public and work out a way to so lve
the problem. If t he t echnica l exa m fo r
Tech license is exact ly the sa me as th e
o ne fo r t he General license - and it
is - then why sho uld there be any
difference bet wee n the two meter
alloca tions fo r the Generals and the
Techs" Particularly in th e 14 7 MHz
segme nt of the band there is no
questio n of code or CW and rhat is t he
O NL Y di ffere n ce between the
licenses.

Perha ps there is a litt le reaso n to
keep th e Tcchs ou t of the vir tually
u nused CW band at the low end o f
144 , though little of the CW tha t docs
get used there is above the Tech 5
wpm speed limit. This par t of the
band swings in to ac tion d uring aUTO m
and very slow speed code is t he way
you work via aurora. not h igh speed.
Be th at as it may, the FCC cou ld
ce rtai nly open 1 ~7 148 any lime
wit h 110 harm do ne 10 any one - and
they sho uld.
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Until they do ope n thi-, par t of the
band for Icchs. th is i.. not a bad place
to pU I repeater inputs fo r lISC by
General class lice nsees where the re
pea ler is down link ed to a General
class band such as ten me ters o r the
uppe r part of 20m.

Say we tak e a 19-79 repea ter an d
put a second prio rity inpu t o n 14 7 .39
which , when USI,'d . would have its
ou tpu t o n 79 and a lso on ~9.6H MHz.
This wo uld ge t around the problem of
Techs being repeated o n 10m and
kee p some o f the FCC enginee rs in
charge with no thing bette r in th is
world from harassing us. It is too bad
that so me of t hem, lik e Atem s in
De t roit . have so li ttle interest in t he
CB mess Iha t they have t ime hanging
heavy o n their hands and sp end la rge
gobs o f ou r mo ney st rict ly en fo rcing
almost unbeli evable In terpreta tions o f
o bscu re and long uncedcd rules.

Ho pefully your repeater group will
take an in te rest in down lin ks an d set
up some . This will greatly en hance t he
value of you r repea ter. If your group
is in te rested in providing first ra te
eme rgency service then you can hard
ly refuse to set up a down link to t he
serv ice net s o n 40m. Midca rd on 7 255
and Eastcars and west cars on 7258
kHz. A sim p le sideband transceiver
connected to your repealer will enable
t hi s down link to be used fo r re
porting emerge ncies. There are hun
dreds o f ears mo nito ring these nets
n igh t and day so you will be able to
expand the service you provide enor
mously by ty ing in to the nets.

Link s to 10 m will enab le yo u to
work through your repeater and ou t
to a western repeate r through a link
back up to 2m again. That comes
u nder the heading o f fun .

Northeastern Repeater Association

T h e r e pea ter groups o f t he
northeastern part o f the country a rc
now mu lling over the constit u tion and
by-laws o f the Northeastern Repeater
Association a ": RA ), trying to d ecid e
whethe r they want to join o r n ot.

There is no quest ion that an o rga n
ization of repeater groups is needed .
Every ti me there is an y sort o f m eet
ing announced the representat ives o f
repea ters tum ou r in great numbers
and anx ious to get on with solving t he
many problems involved in I,;(}

exis ting. The reasons for some hcsi ta
tiun as far as j ump ing in to the NRA
have 10 do wi th it s short. but check
ered hi story .

The first meeting. held early this
year in Pennsy lvania . came as a su r
prise 10 most o f the New England
repeater groups. who were not only
unin vited , but feel that the me eting
was pe rhap s intentio nally kept a sc-

cre r from them. This mee ting seems 10
have been prompted by a fear by a
fe w people tha i the FM Sy mpo siu m
announced by 73 and hosted by the
w orcester Radi o Club would be a
success. The id ea apparently was 10
ste a l the th undc-r from the sy m
posium, hence the secrecy .

T he Pennsylvania meeting resul ted
in several imp orta nt frequen cy allocu
tion agree me n ts and ce rt a in ly was
worth while from this as pec t. The
NRA was 'organized" at this t ime
with Gordon Pugh W~GHR as presi
d ent and Bob Pete rson K21EZ as vice
president . Since both o f these cha ps
are ex treme ly co nt rovers ia l in FM
circles t his cho k e spre ad ma rc con
srema uon than co nfidence among t he
New England re peater groups.

'Inc second meeti ng o f th e NRA in
Weston (Mass.' steam rollered over
even the most s tu rdy voices o f protest
and d id nol incre ase con fidence. Bob
Wat ers WI PRI and Bruce Marcus
WA I NXG. probably th e two mo st
co n t r ove rs ia l amateurs in New
Englan d FM, appeared to be working
han d in glove wi th Pugh and Pe terson .
More consternat ion .

The third meeting, in Hart fo rd in
April. su rp r ised tho se present when
the announcement was made that the
presiden t was now Bob Wate rs and
Pugh was vice president. Peterson had
dropped o ut. The representatives of
K I F F K o n Mt. Greyl ock raised a ve ry
lo ud howl a bou t Pugh being any
officer of NRA at ,.11 in view of h is
act ions with WAI KFX (see page 10 ,
J une 73 ). They felt th a t th is was
deli berate jamming of their repeater
and that any individual who wou ld do
such a thing had no business having an
office in a repeater associa tion. The
re presen ta tives o f about 80 repeaters
present fo r this mee t ing were not
h appy to find th at the meeting was
taken over almo st en ti rely for the
reading of a proposed const itution
and by-laws o f the NRA instead of
getting d own to brass tacks and try ing
to so lve the problems tha t the grou ps
had co me there to work o n. Man y felt
that rhe meeting was a tremend o us
waste of time .

Aft er the mee ting rep rese n ta tives
of repeaters with specia l problems got
together to see wh at co uld be done to
so lve channel problems. Pugh finall y
agreed at t hi s time to sh u t down hi s
Mt Snow repeater which was d ab
ber ing K I FF K a few miles awa y. A
long hassle with Frank W20CM came
to naught when Fran k refu sed to
co nsi der any negotia tions, th us
fo rc i ng the Bridge port repeater
WA I KGK to be the on ly one in Ne w
England not o n a 600 k Hz pair.

Two mon th s after t he April N RA
meeting co pies of th e p roposed co ns ri

(continued on page 136)
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$12.50
17 .50
18.50

$42.50
40.50
38.50

146·)48
220·225
435-450

(A) FM RINGO 3 .75 db GAIN: The most
po p ula r - hig h p e rforma nce, belf-wcve FM
c r- te nne . G ives pea k ga in, a nd efficiency,
instan t assembly and installation .

AR-2 100 watts 135-175 MHz
AR-2S 500 walls 135 ·175 MHz
AR-6 100 watts 50-54 MHz

2 METER
ANTENNAS

" .., FROM THE WORLD 'S LEADING

""E~" MANUFACTURER OF VHF/UHF
" COMMUN ICATION ANTENNAS

(8) 4 POLE: A fou r di ~oJ :! array with mount
ing booms and coax harness 52 o hm feed
up to 9 db gain .

AFM-40 1000 watts
AFM·24D 1000 watts
AFM·440 1000 w atts

(e) FM MOBILE 3 db GAIN : Fiberg lass %
wave profeuional mobile antenna for ro of
or trunk mount. Superior strength , power
handling and performance .

AM.1 47 1416-175 MHz mobile $26 .95

(0) 11 ELEMENT YAGIS 13.2 db GAIN : The
standard of compa rison in VHF commu ni
cations, now cut for 2 meter FM and
....ertical polarization .
A1 47·11 1000 wa tts 146-148 MHz $ 17.95
A449-11 1000 wa tts 440·450 MHz 13.95

(0) POWER PACK 16 db GAIN : A 22 e le·
me nt, high performance, vertica lly po larized
FM arra y, complete with all hardware,
mounting boom, harness and 2 antennas .

A147-22 1000 wa tts 146· 148 MHz $49.50

(E) 4 ELEMENT VAGI 9 db GAIN : A special
side mo unt 4 e lement FM yo gi can be f ixed
o r rotated-good gain and directi.... ity.

A 144-4 1000 watts 146· 148 MH z $ 9.95

(F) FM TWiST 12.4 db GAIN : A Cu sh Cra ft
exclu sive - it 's two an tennas in o ne. Hori
zon tal e le ments cut a t 144.5 MHz , verti cal
elements cut at 147 MHz, two feed lines.

A 141·20T 1000 watts 145 & 141 MHz: $39.50

IN STOCK WITH YOUR LOCAL DISTRIBUTOR
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"California Resident s add 5% Sales Tax

RF SPEECH PROCESSOR

OX ENGINEERING
2455 Chico Ave.• So. EI Monte. CA 91733

213/442-7952

FRECK RADIO SUPPLY
38 Biltmore Ave .• Asheville . N.C. 28801

Ro hn 50 fo ot fo ldover tower , $249 .00 , Prepaid .
,:astest de livery in the sou t heast .

Serving the amateurs for 43 years
Large Stock o f Used Equ ipment. FREE li st
upon request. We stock Collins e Drake e
Galaxy e K enwo o d eS ignal One e Swen
e T empo e Hy-Gain e Newt ronics e Several
Others.

BEFORE YOU TRADE - TRY US!
Bank Americard - Master Charge

Tenny Freck W4WL - Sandy Jackson Mgr.
IHarvey Nations W4VOV (704) 254 ·9551

,

U.S. CALLBOOK for 1972
(less service editions)

$8.95
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When yOU wa~t
an authoritative,
up to date,
complete,
reference
It's the CALLBOOK

andOU MnOW it
\.I OJ( Editions lists
lhe U. S. ~ndamateurs throughout
licensed radio other valuable
the world pius man~aps chartS 8<
features inclu~,"g d to ~ake your
tables all deSlgn:fficient and more
operating more
fun.

PLUS
New this year! b tptton service of
A speela.1 suA~~~OOK pius three
one basIC . ,C one issued every
service editions, keep yoU com-
three month: to for less than half
pletelY up-to ~at~rchaSing four com
of the cost °06KS as before. You
plete CALLB ou stay better
save money - Y
informed . Over 285,000 QTH's

in the U.S. edition
Complete for 1972 U.S.
CALLBOOK subscription

jus' $14.95

Over 180,000 QTH's
in the OX ed ition
Complete for 1972 OX
CALLBOOK subecrtpucn

jus' $11.45 t....- ...
ox CALLBOOK for 1972 See your

(less service editions) favorite dealer

'6.95 or Send today to
(Mai l orders add 25(' per CALLBOOK

for post8ee and handline)

E fOR RADIO AMATEUR IIb k
'IIR\~REE Jica 00 INC.
BROCHURE Dept 0 925 Sherwood Dri,e

- Lake Bluff, III. 60044
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Sue Sabin K 7TCU
Box 5 12
Twisp WA 98856

W hat is worse than having TVI? What
is more shatte ring than a pink t ick et

fro m the FCC? Well , I'll tell you. An III1RW,
that's what. You don't kn ow what an
HHRW is? T hen read ca refully , because you
may be married to o ne. An HIIRW is a Jlate
110m R ad io Wif e . T hey come in all sizes,
shapes and co lors . The ex treme species ca n
be recognized by the fac t tha t they find it
necessary to bake a cake - using the elect ric
mixer of course - or to do so me very urgent
sewing o n a dress th ey won' t be wearing fo r
six months, always right in the middle of a
rare DX contac t. Should they come across a
ground radial while work ing in the flower
bed, thcy whip out their pruning shears and
cut if int o tiny pie ces. Of course one
consolation th ere is that it was the gro und
radial that got it and not you ! Their favorite
topic o f conversa tion is tcll ing yo u about the
many uses the ham shack could be put to if
you would just " get rid of all th at rad io
junk."

Now I am a HWFO - a I/am Wife of the
First Order. That is a license toting ham
XYL. And I am goi ng to give you a few
pointers o n how to tu rn that III1RW of
yours in to an IIWSO. A llam Wif e of the
Second Order. That is a ham wife who
doesn 't actua lly have a lice nse, but neither
docs shc despise your hohby . As a matter of
fact her att itude varies from "live and let
live" to a genuine interest. Eith er way she
has learn ed to accept you with as mu ch
grace and aplo mb as the sit uation permits,
fo r bet te r o r worse a nd ham radio . How d o I
quali fy to give you these instru ctions? Well,
even though I acquired my Technician li
cense before I married W7 UVI (I don 't thin k
he would have married me othe rwise) there
were t imes - a nd still are a few - when his

hobby irritat ed me to death . So you can
imagine what these same things must do to a
bona fide IIHRW. So if you want to hang on
to your wife and you r radio , pay close
atten tion.

Rule No. I . Don 't ca ll CQ five minut es
before you are su pposed to go shopping. to
the movies, o r to your mother-in-law's fo r
dinne r. The guy you contac t will no doubt
be running the new Starduster 13, the
greatest rig to hit the market , and it 's the
first one you have heard o n the air. No w I
would judge this co ntac t to be worth at least
thirty minutes. You only have five , remem
ber? Another possibility is that the OM wh o
comes back to your CO just happen s to have
served o n the U.S.S. Goldfish , the very sa me
ship you served o n, and about the same
time, at that. This contac t is worth at least
one hour. Or consider this: You call CO a nd
get an answer. You manage to give and
rece ive all the vita l sta tistics ... OTH ,
ha ndle, signa l report a nd sign, all in five
minutes. Are n' t you proud of yourself? You
reach to turn the rig off - but hark ' What is
that you hear co ming faintly through the
QRM ? Could it be? Is it possible? YES, it is!
An XYQ\JAB in Lower Slobovia call ing you!
You have never even heard one, let alone
worked one . But as you reach for the mike
to answer him, the hairs on the back of your
neck stand up. A quick glance over your
shoulder co nfirms your sus picions. Your
HIIRW is standing there looking at you and
say ing, without even ope ning her mouth , "If
you touch that mike I will kill you! We are
leaving NOW!" So wh y risk a five minute
QSO? If you, like my OM, find yourself
compelled to call CO at t hese inopportu ne
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Delivery from stock ... no waiting 
FACTORY TO YOU

Prepaid delivery by UPS
... no waiting ... no expense

ORDER DIRECT: ONL Y $239.95
.12 Channels

You don't need 12 channels yet? You will!
You will!

e"Tweak BOTH xmtr & rcvr
Big deal? You'U know it is if you get a set
where you can't zero the receiver .

eFront speaker
Most sets have the speaker aimed up under the
dash or at your feet with the result that you
can't hear diddely beans. The front speaker
can be heard. even when you are driving.

"0 watts. Also 0.1 and 1 watts, switchable.
Big deal? Have you thought how easy it is to
make this little set into a shoulder unit with a
small battery pack? The low power position is
excellent for this.

-Very. very small. Tiny. in fact. Mounts any
where.

eMinimum adjacent channel interference.
The ceramic filter eliminates most adjacent
channel spillover. You may not appreciate this
unless you've tried a couple of other sets and
found them unusable anywhere near a strong
signal.

lIS-meter.
Big deal? How many sets in this price bracket
have an S -m e ter and power output indicator
meter? The S-meter is very handy.

"neludes matching mike, mounting bracket,
etc .

eAvailable w;th tone burst encoder built in and
tested.
Ross & White also makes these tone burst
units and sells them. Send for prices and info.

ecan you do without this terrific FM unit one
more week? Don't miss any more of the fun
on 2m. Instant delivery, prepaid!

ORDER RIGHT NOWI
Available with built in tone burst encoder:

••••••• $279.95.• •• •
i : Rossandhet:an: W Ie
~. W': SINCE 1932 • company
••••••• electronics

50 w. DUNDEE RD., WHEELING, ILL. 60090
312/537·0060
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times, try this therapy . Go into the ham
shack but don't turn on the rig. Not even the
receiver. Grab a dust cloth and start dusting.
How do I know your shack is dusty?
Because no self-respecting HHRW would set
foot in a ham shack, let alone dust it! Or
you could pick up the tools you left out the
night before when you were troubleshooting
the rig. Try sitting down and writing out
QSL's. But whatever you do, don't pick up
that mike!

Rule No.2 . As you come home one
evening to find the baby crying, the older
harmonics fighting, and your wife throwing
out a batch of cookies she burned because
the stupid timer wasn't working - don't
head for the seclusion of your ham shack.
(That is, if you want to cultivate an
HWSO - if you enjoy living with an HHR W,
lhen go ahead.) If you choose the former,
here's what you do. Disengage the screaming
toddler from your XYL's leg and shut him
up. A cookie will usually do it, if you can
find one that isn't charcoal. Then send the
feuding harmonics outside, or to their
rooms, or anywhere out of their mother's
hair. You might even try to fix the "stupid"
timer. Later, when the kids are in bed and
your XYL is ensconced in front of her
favorite TV program, you can enjoy your
hamming with the knowledge that you
aren't adding fuel to your HRRW·s dislike of
your hobby.

Rule No.3. This involves the source of all
evil . . . money. Or the lack of it. If your
wife needs a new coat, the harmonics all
need new shoes and you haven't paid last
month's doctor bill, don't go out and buy a
new Fantastic 4 Transceiver or a new
HANDY, DANDY-SOOPER-DOOPER
tower. After all, what would you rather
have, these frivolous things or a wife? On
second thought don't answer that. Just try
to use a little common sense and a hell of a
lot of will power when it comes to spending
money on your first love . Yes. we XYL's
know it is your first love, but we appreciate
it if you don't keep reminding us the fact
too often.

Now if you follow these few rules I can't
guarantee you will change your HHRW into
an HRSO, but I think it's worth a try , don't
you?

. ..K7TCU
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H. Pe ter F ischer VE3GSP
1379 Forest Glade Road
OakvWe, On terio

S5 PREAMP COMPRESSOR
scope. I could see intense and weak speech
passages precisely . I found maximum am
plitude differences to be I :20, or 26 dB .
So I went ahead and built a Clipper-type
compressor that gives easily 20 dB com pres
sion withou t too much disto rtion , This thing
is less complex, easy to build, cheaper, an d
physically much smaller than other units . I
built it on a I~ x I % in . circuit board , and
could squeeze it easily into a corner of my
rig. The thing draws 1.8 rnA , which I sto le
from the 250V B+ via a dropping resisto r.
If yo u want to play it safe you can stick a
zener in there too. The circuit is fl exible
and features a few minor things tha t others
don't. It takes out low freq uency ingre
dients, part icularly below 150 Hz, which
makes vo ices sound as if they came from
the bottom of a barrel. Also , gain can be
chosen to suit any type o f mike , low and
hi-Z mikes can be used with output levels
from a 0. 5 mV-IO mV{microbar sound
pressure. Even cera mic mikes with J00 mV
outpu t ca n be used by fee ding the signa l in
at a different point of the prea mplifie r.

The preamp-eompressor has an input
impedance of 50 kSl and output impe
dan ce of 100 kSl. Frequency response (Fig.
I) is flat from 25 0 to 3 500 Hz and d rops
off softly to - 20 dB at 60 li z and 20 kllz.
Input sensitivity is defi ned to y ield an

R2 VALUE TO YIELO 2V p- p OUTPUT
AT COLLECTOR OF 02

PREAMP- COMPRESSOR

6.0

~ '.0
.:
0 4.04
Z

• 3.0•a ' .0

0.0.,
~On. 100.... 150.... 200.11. 250.1\. .300A

VALUE OF R2

Fig. 2. You can determine resistance of R2 if you
know the output capa bili ty of the mike y ou'll be
usmq.

10,000la o 1000
FREQUENCY RESPONSE, Hz

•
'0

FREQUENCY RESPONSE CURVE

R
ecently I purchased an HW- IOO
Heath transceiver , and with it came

the need for a mike . I had one , but it was a
low-Z high quality thing, and I was faced
with the problem how to match this to my
high-Z input o f the HW-IOO. I made up a
tra nsistorized preamplifer from a circuit in
the GE tra nsistor manual. This fu rnished
me with a high impedance output and
more signal than I co uld use.

I had heard about speech co mpressors,
but never thought they could do anything
for me. Because after all , my rig had an
effect ive ale circuit, and that should do the
trick. And then, one Sunday morning on
10m, I listened to a German station dem
onstrating his voice transmission with and
without a speech compressor. That did it !
What a difference it made. The S-meter
gained 6 dB and his voi ce punched through
the QRM. It wasn't even funn y!

I dug th rough all my 73 back issu es and
foun d two articles o n the subjec t, both by
W2EEY ( March and Ju ne '69) . O ne circuit
was his o wn design, the other a review of a
commercia lly available unit : the "Car
ingella ACr-I ." The specs on the Caringella
look extremely good and the circ uit is very
well designed , but it was priced in the $20
bracket as a kit and rather large. It couldn' t
be built into an existing transceiver.

The next thing I did was measure just
how much compression is needed by
watching my voice amplitude o n a sto rage

Fig. 1. As the chart shows, the response wW be
flat in the vo ice range.

~ 0 REFERENCE LEVEL / ---=:... _

AUGUST 1972 T X -1 9 75



."•!l-IO ~F
ZZVOC 47K

r>- 1.8 I'I'lA • .W~•• 1 2!lV
.B

b"K 'OK "~QZE NER ~

£~
R9

. 7
'OK

lOOK f~F r

ibl O

'
0 '., C.

~
.'0ur

'K . 3 lOOK
.0 22

'OO~

.4 ."C' C, 0' 0' ;:-~100 pF 680 '" 'OOK IN270 IN270 'OOK.,
; F=:f4

.6 "SELECT
00 . ' 'K

47 - !30 .n.

m

OUTPUT
100 mV
' 2OUT

• lOOK )

I-QI 6 02 ARE 5, NPN TYPES, hr. 30-120, VCBo ~VOR f QUIV.
2-SELECT R2 FOR DESIRED GAIN.
3- 1f NECESSARY, CHANGE R4 TO YIELD 10-12 VDC AT COLLECTOR

OF 02 .
4 - lf LOWER OUTPUT IS DESIRED,CHANGE RIO-Rl i RATIO.

outpu t of 2V pop at collector of Q2 . The
gain required can be set by selecting the
proper resistance va lue for R2 , emitter
resistor of Q I. (See Fig. 2.) If the rms mV
output from your mike is known you can
select proper emitter resistor from this
graph . If mike output is unknown just try
1O0l! for a ballpark value : it will most
likely do. The whole gain selection is of
some importance because the signal at
collecto r of Q2 should not exceed 2V pop
by much. If it does there will be some
distortion at the co mpressed outpu t.

C I , R I, C2 act to filter any rf that gets
into the input. C3 couples the signal into
the base of Q I . C3 should be a low-Q type
capaci tor such as an electrolytic to make
sure it doesn't pass rf too easily . Q I
amplifies the signal to a lSO m V level. If
R2 is increased, gain o f that stage decreases
and yo u can input a larger mike signal and
vice versa. Q I is bootstrap-biased from E of
Q2 whi ch results in very stable and low
distortion amplifier stage. The signal is dc
coupled from co llecto r of Q I to base of
Q2 . Q2 collecto r sits at I0 -12V de, which
can be influenced with bias resistor R4 .
Depending if you chose a higher o r lower
gain Q I and Q2, this R4 value has to be
changed somewhat to get the I0 - 12V at
no-signal. R7 and C5 provide some negative
feedback fo r bass and treble . From the
collec tor of Q2 , the signal passes R9 and
C6 and sags down via D I and D2. lIere it is
important to use the righ t dio des : they
have to be high conductance germanium

76

Fig. 3. Schematic, preamp-eompressor.

types which break out easy and gradually .
I N270s will do nicely , and some computer
diodes arc very suitable .

These diodes will not clip signals as
small as 150 mY, bu t will defini tely break
out as you increase the signal level. The
working resistor R9 and capacitor C7 will
smooth off the clipped signal so it looks
like a sine wave again . An excessive signal
before R9 will cause significant distortion
which can be heard easily . The wave shape
at the o utp ut will lo ok mo re and mo re
square if the level into the clipper-section
becomes too large .

RI O and R I I attenuate the o utput level
to 100 mY, but can be attenuated to o the r
values as well. C7 helps shaping the out put
wave shape and cuts treble some more . It
also shorts any rf at this poin t.

Since I have been using this com presso r
over the past few months I made a number
of tests on the air, demonstrating my voice
without and with compressor. All reports
gave me positively more audi o punch, and
in several cases I could only be co pied so lid
with a co mpresso r - and not without. On
DX QSO's voice clarity could not be
distinguished except fo r loud ness, whereas
local hams in two cases reported a so me
what bassy voice.

So I am sold on it now . I like it becau se
I can sit back and speak gently into the
mike even at a 1 ft distance and still
observe the output power meter bounce
right to the end con tinuously .

.. .VE3GSP-
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Bud Michaels WB2 WYO
713 H igh Street
Victor NY 14564

Ixer0- a
AND OTHER MODIFICATIONS

B reathes there an owner of the " Ben
ton Har bor Lunchbox" who hasn't

made so me modifications to suit his own
needs? My Sixer is mounted in a Volks
wagen for mobile operation , and I fou nd it
hazard ous while d riving to manually
cha nge from receive to transm it using th e
panel-mou nted switch . So , ou t ca me the rig
for a push-to-talk modification. An d while
the little fellow was sitting on the work 
bench with its innards exposed. a few
others changes were made: a spot switch
and receiver bandspread. These mod ifica-

Author's "Sixer"ready for mobile operation.New
panel is n o t essen tial bu t helps to cover up hole
left by removed trensmit-reoeive switch. No te
new tuning sea/e.

tions, plus others that had been made fro m
time to time (the ou tput meter and front
panel mounted crystal socket were instal
led followi ng articles in various ham publi
cations over the past fe w yea rs), have made
the Sixer a real joy to o perate. I 'm sure th e
basic ideas d escr ibed here would ap ply to
the T woer as we ll.

Push-to-ta lk capability was achieved by
replacing the manual transmit /receive
switch with a 12V de 4 PDT miniature
relay. Owing to the nature of the filame nt
circuit, once you 've converted the rig to
PTT, you can't opera te on 11 5V ac,
because th e filam ents arc fe d in para llel
from a 6 V wind ing o n the t ra nsfo rmer, and
when opera t ing fro m l 2V de, they are
arranged in a se ries-para llel circuit. Since I
intended only mobile operation, this situa
tion d id not bother me. Since the filaments
operate o n 6 V, a 6 V ac or d e relay across
the filam en t st ri ng may he used for th e
PTT, depending upon whether you prefer
fixe d or mobil e operatio n. Peo ple who use
these ubiqui to us rigs both at home and in
the mobile might try installing a rectifier in
the filament string before an appropriate
de relay .

The re lay is mounted u pside do wn and
aga inst the front skir t of the chassis, usin g
contac t cemen t. No soc ket is used . The
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Fig. 1. (a ) TI R circuit before modification. TIR waf er switch shown in receive position. (b) TIR circui t
after m odifica tion. Relay shown in receive position . Numbers in circles aroun d relay contacts corres
pond to original rerminals on wafer switch .

relay occupies th e same area origina lly
taken by the wafer switch (see photo ),
wh ich makes wiring rat he r easy ; just use
the wires yo u removed from th e wafer
switch and co nnect th em to the relay .
Figure I shows a " before and afte r" wiring
sche me based on the origina l Heathkit
schema tic diagram.

I was a bit apprehensive abou t mak ing
this change, as I felt the inte rcapacit unce
betw een close relay co ntac ts might adver
sely affec t rf outpu t. Before making the
change, I measured rf output across a son
dummy load , then repeated the measure
men ts afte r the relay was installed and th e
final amplifier retuned. Using my si mple
measuring techniques, I could detect no
red uct ion in rf outpu t.

Voltage to operate the relay is taken
from the 12V filament circui t. Figu re 2
shows the relay ac tuat io n circuit. The relay
is ope rated by a microphone with a push
to-talk switc h buil t in. A suitable micro
ph one jack can be installed in place of the
original jack o n the fro nt panel, or on the
rear skirt , if yo u want to add th e spo t

switch descri bed next. Since my Sixer has
an output mete r, I rem oved the meter jack
and reamed out the hole on the rear skirt
to accept the microphone jack. Be sure to
use a high impedance microphone.

[ can' t say the spo t switch I added lets
you pinpoint your crystal freque ncy on th e
dial, owing to the very broad tu ning
characteristics of th e receiver. But it is a
help when there are several statio ns around
your operati ng frequency, and you wan t an
ink ling of where your signal is going to fall.
A SPST (momentary-make or standard
toggle) switch is mounted o n the front
panel and connec ts a 47,00011, I watt

TO M IIC [
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Fig. 2. Relay actuation circui t.
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Fig. 3. Spot switch circuit.

Model EC
Patented
introductory
price $34.95 postpaid
A precision en9ineered ptof.uiona' QUdlity . l.ctronic
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hiirh yoltAire Au p pliell t DC. RF or P u l.'\e ' . low
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staSte. determine defective component and c a n
actually be clamped in circuit to restore c ir
cuit operation temporarily in M09f, of component
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30 Day Money-Back Guarantee
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resistor between a source of B+ and the
plate of oscillator tube V5A , as shown in
Fig . 3 . The resistor keeps the plate voltage
low enough so the oscillator output doesn't
overload the re ceiver, and tend s to make
spo tting a bit more accurate. (Even with
this reduction in output, the spot signal
covers about 15 degrees of tuning dial
rotationl ) The broad tuning and lack of
select ivity led to the next modification 
bandspread,

~El

f
...
••.+

Fig. 4. Bandspread circu it.

MIC CONNJCfoe

This doesn 't really change the selectivity
characterist ics; it merely spreads the sta
tions out a bit. It does mak e a difference
when rnobiling, however, and I found it to
be worthwhile . Figure 4 shows the circuit
change.

My thanks to Bob Wille, K2RQU, for
his help during testing the modifications,
and to Court Packer fo r his photography .

. . .WB2WYO-

Sixer underchassis shows location of added com 
ponen ts.

.....

Bandspread

Most of the activity on six meters in my
part of the country seems to fall between
50.2 and 51 MHz, with a great concen tra
tion of stations around 50.4 MHz. With the
Sixer covering 50 to 54 MHz, this meant

that most of the stations 1 work fall within
a two degree span of the dial. Ridiculous!

I very carefully removed one of the two
rotor plates from the receiving tuning
capacitor, then so ldered a 1.5 to 8 pF
trimmer across the capacitor terminals. I
adjusted the trimmer so that the receiver
tuned from 50 MHz to around 52 MHz.

,--~---
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William P. Turner WA0ABI
5 Chestn ut Court
Saint Peters M O 633 76

One at t he major problems con fro nting
the horne brew art ist in making his

eq uipmen t look as if it 've re custom-con
st ruc ted is the American sta ndard black
met er bezel. If y ou happen to like bla ck
equipment you are in luck . but if y ou are
par ti al to green , grey . or brown ... well.
so rry abou t that.

Th ere is a way of matching any panel
co lo r. I stu mbled in to it qu ite by accident,
a fte r lo o king high and lo w for a dark gree n
me ter to match SB series green . The sa me
approach is eq ually ap plicable to the usual
clear plastic bezel s found all imp orted me
ters.

Your local hobby store. 5 & 10 . or drug
store sells a pa int intended for use o n plast ic
model ca rs, airplan e, and the like wh ich
works beau tifully all meters. The co lor
select ion is qu it e wide and if you can ' t find
exac tly the sh ade you need y ou ca n always
mi x two o r more colo rs. The an swer to my
part icular problem was one jar o f "leaf
green " and about 3/4ths of a b ottle of black.
The price is low, so y ou needn 't worry abou t
the cost of ex pe rime nta tion. This type of
paint is very forgiving, it being almo st
impossib le to leave b rush marks. No net he
less, use a good brush a nd ma sk o ff the area
to be pain te d if you ha nd isn ' t stead y. You r
projec t is guaranteed to look much more
professional.

PAINTING
METER
BEZELS

. . .WA\'lA Bi ,. ,. , . 14 1 1 1 1 1 1 • , •

'4,. ,. , 11 1"'.' .,.

' 41" 4 1' " 18711 11 •• ,.

PLEASE INCLUDE YOUR ZIP CODE

WHEN YOU WRITE 73.
14141.,71" . '••• •

A • Next high er freq uency m a y be u seful also.
B • Difficult circu it this period"
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F. Dale Williams K3PUR
807 S. Walnut St.
State College PA 16801

on ro an one
Some time ago I decided that I was

missing out on some of the fun of amateur
radio due to the lack of a phone patch in the
s t ation inventory . Therefore one was
constructed using junkbox parts and
incorporated into another piece of equip
ment under construction at that time .
However, the performance left something to
be desired in that the hum level was high (no
hybrid transformer in the junkbox ), there
was no way to monitor the amount of audio
being fed to the phone line, and operation
required disconnecting cables from the
receiver and transm itter, reco nnecti ng them
to the phone patch. and reversing the
procedure to return to normal operation . A
recent redesign of the station made the
original equipment which contained the
phone patch obsolete, t hus giving me a good
excuse to redesign and rebu ild the phone
patch into a separate enclosure .

The audio distribution control unit
described here is designed to be used as a
phone patch, audio distribution system, and
co ntro l of transmit /receive functions.
Connections to the desired equipment are
made by front panel lever switches which
incorporate a lamp and different colored
filte r for each sw itch position. Different
colored filters are supplied with the swi tches
allowing those in different positions to be

-

- " ,~ "
.- " "i ; )~- ' .-" • • r'" :,:.....•

"
, ••• --

Front view o f Audio Distribution Control

R ear view of Audio Distribution Control.
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Alt ho ugh there arc many differe nt
approaches to construc tion, the fo llowing
procedure assures that no necessary steps are
left out and that the end item presents a
good appeara nce as well as being functional.

Fig. 2 shows the chassis and bo ttom cover
with the necessary measurements for
drilling. All views of the chassis are sho wn
with the open side down, and all measure
me nts are to the center of the ope nings to be
made. Before starting to make measure
me nts, mark the chassis for front, back, and
right side . Beginni ng with the right side,
mark and drill the relay moun ting screw
hole. The sma Il rectangu lar slot, which keeps
the rela y from turning aft er mounting, may
be made by drilling one 1/1 6 inch hole on
eit he r side of the cen te r point and squaring
with a smaIl flat file . Hold the relay in
mounting position to be sure that the holes
match, then clean all burrs from the edges of
the o penings.

Mark t he rear of the chassis fo r the jack
openings as sho wn. The diameter of the tape
recorder jack, J I , wiIl be determined by the
type of jack used . It may be a normal
3-connector jack, Jvconncctor microphone
jack , or European-type jack as shown in the
picture of the audio distribution control unit

Drill the holes for the jacks and assu re
that they are large enough before deburrjng,
The terminal board , TB, is fitt ed with
wrap-around posts which ex tend through the
chassis. Two methods, depending on the

receiver and transmitter. A VU meter is
availab le to assure t hat the audio level being
coupled to the phone line is not above that
specified by the telephone company. The
meter operates whenever a signal is applied
to the hybrid transform er and may also be
used to mo nitor the tape recorder inpu t and
output. When 52 is in the Aux/ Patch
posi tion, the microphone input is dis
connected from the transmitter and a DPDT
relay is activated. Each of t he two activated
relay co ntac ts are connected to three
term inals on the rear panel and to ground.
This arrangement allows transmitter power
relavs, receiver muting rela ys, and antenna
relays to be activated by the audio distri
b ution contro l unit when they are
connected to the terminal board on the rear
panel. This is a good method to activate t he
transmitter and auxiliary equipment fo r
RTTY operation.

Construction

,
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Fig. 1. Schematic of audio distribution control:
T - ell1 Telephone Retardation Hy brid Trans
former, Herbert W. Gordon Company: $5.95.
K - 12V, .13A , Sigma Relay Number 50F2,
Allied Radio ; $3.60. M - VU Meter Number
24A9332, Allied Radio ; $3.50. R - Included
with VU Meter . S I , S3 - Switchcraft Lever
wlLamp Number 25308, Allied Radio ; $3.30.
S2 - S witchcraft Lever w/Lamp Number 253 12,
A llied Radio; $3.60. S4 - Switchcraft Lever
wlLamp Number 25306, Allied Radio ; $3. J3,
J5 - 2 Connector Phone Jack. Jl , J4, J6 - 3
Connector Phone Jack. (Do not use long patch
panel jacks.) Jl - see text. TB - Cincn-Jones
Terminal Barrier Number 8-140·Y, Allied Radio ;
$.88. Chassis - Bud 7 x 11 x 2 in., Number
A C·407, A llied Radio; $ 1.80. Bo ttom Plate
- Bud 7 x 11 in ., Number BPA-1594, Allied
Radio ; $.90.
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co lor coded simi larly when connected fo r
normal operation, pho ne patch, etc . No
ext ra controls are included for audio level
adj ustment, since this can be done at the
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Bottom view with cover plate removed.

centered in the opening. Clean any burrs
from the edge of the opening. If a nibbling
tool is not available, hold the terminal board
to the chassis so that the wrap-around posts
are on the horizontal line and the outside
raised Bakeli te insul ator of the right hand
terminal corresponds to the I 1/8 in ch mark
on the line. Make points on the line at the
center of every wrap-around post and drill
1/4 inch holes at all these points. Hold the
terminal board to the chassis and mark
points for drilling the mounting screw holes.
assuring that the terminal board is parallel to
the chassis and all wrap-around posts are
centered in the holes. Deburr all openings.

To mark the front panel for drilling,
measure 1 inch from the bottom edge of the
chassis and draw a horizontal line from one
end of the chassis to the o ther. Make cross
marks on this line at all points corresponding
to the measurements on the diagram. Check
the diameter of the meter housing before
making the hole. Points for the meter
mounting screw holes can be marked where
the screws touch the chassis when the meter
is partially inserted in the opening. Be sure
that all screws are perpendicular to the
chassis and meter plate and the meter is in
the correct position before marking the
chassis. An alternate method is to make a
paper template from the meter or use the
cardboard mounting strip from the package.
The hole fo r J6 is drilled similar to those on
the rear panel. The openings for the switches
ma y be made by drilling a 1/4 inch hole on
the point and using files or nibbling tool. In
either case lines designating the perpendi
cular sides of the switch openings should be
drawn on the chassis to preclude making an
angular hole. Points for drilling the switch
mounting screw holes can be found by
inserting the switch lever through the hole
from the outside and marking through the
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Fig. 2. R igh t side, back , an d fron t, bottom plate
chassis layou t.

tools available, can be used to make the
necessary opening. If a metal nibbling tool is
available, mark a horizontal line I inch high
and approximately 4 inches long from the
right-hand edge of the chassis. Make a mark
on tbis line I 1/8 inches from the chassis
end. Holding the terminal board to the rear
of the chassis so that the wrap-around posts
are on the line and the right hand terminal is
approximately 1/16 inch to the left of the 1
1/8 inch mark , make a point on the hori
zontal line approximately 1/16 inch to the
left of the left hand terminal. Drill a 1/4
inch hole anywhere between the two points
on the center line , and use the nibbling tool
to make a rectangular opening between the
points as shown on the diagram. Hold the
terminal board to the chassis and mark the
points for drilling the mounting screw holes,
assuring that the wrap-around posts are
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holes on the mounting plate. Be sure that
the switch is right side up when inserted, if
the chassis is in this position . File all sharp
edges and deburr all holes.

An additional three holes are necessary in
t he bottom cover for mounting the
transformer. Mark one long side of the cover
"front" after placing it with the boltom side
up. Make all measurements with the front
side of the cover facing away from you as
shown in the diagram. After marking the left
edge hole, place the cover on the upside
down chassis, assuring that the front of the
chassis corresponds to the front of the
bottom cover. Square the cover on the
chassis and clamp in position before drilling.
The holes may be drilled separately if
clamping is not possible. The diameter of the
two center holes will depend on the size of
the screws to be used . Their length should
not be over 1/4 inch . Self-tapping metal
screws should be used for attaching the
bottom cover.

1/ 0 ',
T ,

2 -.t..
o · 0 1/""

T

Fig. 3. Transformer bracket drawing.

The shape of the hybrid transformer
presents some mounting problems. To
overcome these problems, the clamp shown
in Fig. 3 can be made from thin aluminum
shee t, tin , or some similar material. Exact
measurements will depend on the material
used, since a lighter metal will bend easily
without much loss in dimensions. The
V-shaped section fits over the flat top side of
the transformer, then both ends are bent
down. The holes designated by the number I
on the diagram are drilled in the center of
this section to fit over the bolts on the base
of the transformer. The original nuts are
used for fastening. Sections numbered 2 and
3 are then bent up so that they arc flush
with the bottom of the transformer. Place
the transformer with clamp attached on the
inside of the bottom plate so that sections
numbered 2 on the clamp equally cover the
center holes and section 3 covers the hole
drilled on the edge of the plate. Be sure that
the transformer is parallel to the edges of the
cover before marking sections 2 and 3

84

through the bottom plate holes. Drill holes
corresponding to screw size and deburr.

Wiring

The wmng of switches always requires
concentration and seldom is completed
without at least one pair of wires reversed.

A ground bus wire is used at the
switches for the connection of the shields of
all audio Cubics terminating at the switches.

As can be seen from the schematic, the
phone patch output to the transmitter is
direct. For transmitters with high impedance
inputs, a matching transformer or transistor
preamp will probably be necessary. A
diagram for rewiring the first audio stage of
the transmitter is included with the hybrid
transformer when supplied by Herbert W.
Gordon Company. This solution may assist
builders with high impedance tube input
stages. The .1 ~F ca pacitor o n S4 matches a
tape recorder input impedance o f 2 kn
while the 62011 resistor will allow the
transform er to see an almost equal imped
ance with a slight loss of gain due to the
mismat ch of most recorder outputs. How
eve r, gain is not a problem since regulation
at the re corder provides more than enough.
These values may be changed to su it the
builder 's needs .

Mount all switches in the chassis, using
one screw for each. Since the chassis is
upside down, be sure that the switches are
the same way. Push the · VU meter into
position, but do not fasten . Loosely mount
all jacks, the terminal board, and the relay.

Cut a piece of number 12 or 14
copper wire or bus wire approximately 1
inch longer than the distance from the first
to the last switch. This ground bus should
run along the rear of all switches about 1/4
inch from the bottom contacts and all cable
shields should be soldered to it. All audio
cables should run along the rear of the
switches to a point in front of the trans
former.

The transformer may be temporarily
placed upside down in the chassis and a
pencil line drawn parallel to and approxi
mately 1 inch in front of the transformer
terminals. All audio cables from the switches
to the jacks follow this line to the rear panel
where they branch out to their respective
jacks.

If cable lacing or clamps are to be
used, remember to leave enough slack at the
switches, places where the cable run turns,
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and the jacks. Begin the wmng with the
front panel jack, J6, and continue with t he
other wiring. The filter components for t he
phone line may be mounted behind the jack,
14, and the two-conductor shielded cable
from the filt er to the switch.

The capacitor and resistor for the re
corder lines may be mounted between the
switch and shielded cab le. After completing
the audio cable hookup from the switches to
the jacks, the audio wiring from the switches
to the transform er can be done.

Measure the meter resistor fr om the neg
ative meter lug to the closest meter mounting
screw and cut the leads to this length.
Shorten one lead and connect to a solder lug
to be placed over the meter mounting screw.
Do not connect the meter at this time. After
all audio cabling is completed, with the
exception of the transformer connectio ns, a
continuity test should be performed with an
ohmmeter to assure that all connections are
correct. When this check has been com
pleted, the cables, with the exception of that
section of the cables leading to the trans
former, may be laced or tied wit h cable
clamps.

Wiring from the relay to t he terminal
board should be done next. Do not solder
any wires t o the terminal board posts until
so stated. Keep the wires along the bottom
edge of the chassis.

A wire from the open contacts on the
relay can be run to t he grou nd bus and
soldered. Run two wires from the switching
relay contacts to terminals 2 and 5 on the
terminal board . Mount the t .ss: resisto r
on the bottom edge of the chassis and bend
one lead to nin 7 o n the terminal board.

Place a piece of spaghetti on this lead . Run
a wire from the remaining side of t he relay
coil to pin 7 on t he terminal board. Attach
one wire to pin 8 and one wire to the other
end of the dropping resistor. Use insulat ing
tape or shrinkable tubing to prevent the
solder joint from inadvertently shorting to
the chassis. Run these two wires along the
bottom edge of the chassis to the lamp
contacts on S I and connect. Twisted extra
pairs can be used to continue the lamp
wiring in parallel. Solder all lamp connec
tions. The power wires may now be laced or
clamped from S I to the ter minal board if
desired. If the previous instructions were
followed the lamp wiring will no t be laced or
clamped with the audio cables and burned
out lamps can be easily replaced .

I,

Only
$32.50
fless batt.riesJ
PosrPAID USA

• Precision cryslal

• Fully guaranteed

RELIABILITY SUPPLY

Light Emitting Diodes
Popular Man -1
Equivalent - 14 Pin
Dual-I n-Line Pack
age - Operates on
standard 5 volt IC
log ic supply -

LOWEST PRICE
ANYWHERE $3.50

T2L IC'S
7400, 7402, 7404, 7405, 7410, 7420,
7430,7440,7450 30
7473, 7475 65
7474 50
7441 , 7490, 7491 , 7492, 7493, 7495,
7496, 8281 ,7475 1.40
74192,74193,8270, 8271 ,8251 . . 2.00

P.O. Box 805. San Carlos, California 94070
Phone: area code 415 591-0703

TERMS ; Orders over $ 10.00 will be post
pajd - add $.35 handling and postage for smell
er orders. C.O.D. - add 250;0. Califom ja resi
dents add 5% sales tax. MONEY BACK
GUARANTEE.

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025

FREQUENCY STANDARD

• Marhrs at J 00, 50, 25, '0 or 5 kHz se
lected by 'ront pan.' switch.

• Zero adjust sefs fo WWV. Exclusive circuir
suppresses unwanted markers.

• Compact rugged design. Attractive. com
pletely self contained.

• S:!'nd 'or 'ree brocftur&.
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FOR SALE NEW
MOTOROLA
OA442JGR

2m AMPLI FI ER
A pair o f 4 X 150' 5
d eli vering 250 w att s
output with 5 .......atts
drive . Simple modi 
fication will enable
amplifier to deliver
1000 watts .. $365.

Fa R SALE USED
T S40 3 j U Sign al G enerator 225.00
TS1 4 7 /U P Signal Genera tor _ . . 1 50.00
TS155/U P Signal Genera t or 125 .00
URM·25 D Signal Generator 2 0 0.0 0
UP M·33 Spect rum A nalyzer 175 .00
FRR·3 3 Re ce iver co n t rol u nits including d ial
p ulse deco d ing u n it for frequency a n d trans
m itter selec t io n . These u n its are idea l for a ny
app licat io n where remote function se lection
over a ny a u d io s ign al p a t h is d esired . Un its a re
capa b le with sligh t modification to control u p
to 99 se p ara t e functions .

We are look i ng fo r airc ra ft electro n ic equip
ment and tes t equipmen t and will consider a
trade for th e above equipment.

TETERBORO AVIONICS, Inc.
481 Industrial Ave. Teterboro, N.J. 07608

PhOrl!: 201 -288-1619

DX WORD GAME

(see page 145 )

Rober t H. Nickel WA80XS
21346 Pembroke Road
Detroit MI 48219

There are probably m ore O X cou n t r ies in h ere 
b ut these a re all WI' cou ld find .
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When prepanng the audio cables for
con nec tion to the transformer terminals,
keep in mind that eno ugh slack must be left
to allow a hand and wrench to be inserted
between the chassis and hottom cover to
tighten the transformer clamp nuts to the
screws which still will be inserted through
the bottom cover. At least I Yz inches
clearance should be allowed. After solderi ng
the audio cables to t he transformer, run a
wire from the ground bus to the nearest leg
of the transformer clamp. Solder one end to
the ground bus and the other end to a sold er
lug large enough to fit the transformer clamp
screw. Be sure that all terminals used as
shield grounds on the transformer are also
connected to this lug for grounding. A small
bus wire will work well. Check J 5 and turn if
necessary to keep it from shorting to the
transformer mounting clamp when the
bottom cover is attached .

Operation

To use the phone patch, place the PTT
microphone switch to Off. Dial the given
number on the telephone. While explaining
to the pe rson on the o the r end of the line
what is happening and why he must say
"over," turn the audio gain on the receiver
down to about one-fourth of normal and put
S I in Patch position. When you are ready to
start, put S3 in Line position. The phone
line is now connected to the audio dis
tribut ion control, and throwing S2 to
Aux /Patch will activate the transmitter. You
may identify through the microphone of the
telephone handset and monitor through the
earpiece. The receiver audio gain should be
set so that peaks are not above "0" on the
VU meter. The transmitter audio should be
set for a normal meter indication.

To use the audio distribution control
unit as a station transmit/receive relay, as in
RTTY or CW operation the PIT switch on
the microphone sho uld be Off and S2 moved
to the Aux /Patch position. All other
switches remain in their normal position. In
those stations where VOX or break-in CW is
desired, the relay in this unit may be used
with your existing circuit ry, with minor
circ uit changes in the relay connections.

With this new unit patching, audio
anywhere necessary is a simp le matter, and
the relay offers versatility in controlling
station functions.

. . . K 31'UR
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James J. Wenskus, Jr. K2BEH
329 Ballad Avenue
Rochester NY 14626

ECONOMY

VOLTAGE MULTIPLIER

FOR SCOPE HV SUPPLIES
Smile when your power supply burns up and fills
your shack with evil-smelling smoke.

T he bulky and expensive high volt age
transfo rmers quite ofte n used fo r

scope power supplies are unnecessary and
obsole te. Here is a modified voltage multi 
plier circuit that will replace them . It even
uses fewer components than the standard
voltage multipliers.

Recently my 20-year-o ld osci lloscope

main po wer transfo rm er developed an
intern al short and burned up . I was rath er
dismayed , as I had bu ilt several scopes
myself and was qui te familiar with the
problems involved in the scope power
supplies. The power supply was always the
least enjoyable , most costly, and most
frust rat ing part o f the construc tion . In this

02RI CI
..........-1f--rl~.--o-900Y

B>-----

02.,

RI - 1.51<
C I - .25 IIF. I ev
C2 - .5 ).IF, 1.5 kV
C3 - .25 ).IF, I kV

Fig. 1. Stan dard voltage doubler circuit.

Fig. 2. Modified voltage multiplier. It is now
opera ting as a voltage trip let , If T· l had a higher
rating, such as 375V, this circuit co uld well be
adeq uate for most scopes.
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co D3 "'
CO D3

"' "A ~ -soov A -1700V

"

r
C2

DI t ' OJ ~
D'

~

I" -l"-t-

®. . 1 * USE TO REDUCE
~ Eo TO 1.4 kV

*

.. .K2 8EH-

Fig. 3. S tandard voltage trip ler.

particula r case, the possibility of directly
replaci ng the t ransformer was not practical
as it ha d a special winding to supply the
HV to the scope rect ifier along with the
B+. This meant, of course, that two
transfo rme rs would normally be required
for replacem ent . With the curren t cost of
transformers as h igh as it is, the repair
prospect was quite gloomy .

I have built several special purpose
RTTY oscilloscopes and ha ve always found
a considerable magnetic disto rtion problem
to exist wh en they were complete d. In all
cases these problems were t raced to the
1500V transformers used fo r the scope
power, even though th ey were described as
"shielded." To compound the problem,
the re is usually very little choice of
alternate locations further away from th e
CRT fo r this tra nsformer in most scope
cab inets. Using CRT magnetic sh ields was
never more than par tially effect ive in these
cases. Since these scopes were usually for a
relat ively non-demanding display , I usually
just decid ed to live with the problem an d
ignore it. Unfo rtunately , this was my main
develo pment scope that had just q uit, and I
couldn't stand any magne t ic distortion in
its disp lays.

Since high voltage semiconductors are
now rea d ily ava il ab le a n d q uite
inexpensive, I decid ed to go the voltage
multi plier route for scope power. I
insta lled a 300-0-300V power transforme r
to take care of th e B+ req uirement and
started trying the voltage multiplier
circuits.

The first circuit that I tried was a
voltage doubler. It worked and provided
600V. The sco pe trace, o n a 58P l, could
generously be described as feeble. For
some reason I felt pa rticularly inspired that
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Fig. 4. Modified voltage multiplier. It now
appears to operate as a voltage sextupler.

day , so I tried an experiment. J lift ed the
grounded end of D~ 1 and con nected it to
the o pposite side, poin t B, of the power
transform er. Well ! T hree very interesting
things happene d:

(I) 900V was generated.
(2) The scope t race im proved from

fee ble to mediocre.
(3 ) Smoke ~ the 600V capacitor, C- I,

shorted .

I o btained so me 1 kV capaci tors and
continued experimenting by going to a
voltage triplet to see wha t it would do
under similar cond it io ns. The standard
tri pler gave 900V as was expected . I lifted
the grounde d end of C-3 and connected it
to point 8 of the power transformer an d:

(I ) Pinned the needle on the 1.5 kV
sca le o f the VTVM .

(2) The trace became bright and sharp .

(3) Smoke - all the I kV diodes short
ed ou t.

The circuit was rebuilt and installed in
the scope. I used I kV bath tub capaci tors
fo r C-2 and C-3 and two series connected
diodes for D-I - D-3 . Shift ing to my YOM
which has a 2.5 kV scale, I fou nd lhe
out put of the circuit to be approximately
1.7 kV. As my original filter capacitor, C-2,
was o nly ra te d for 1.5 kV, I had to red uce
th is voltage in order to keep fro m
overstressing it. This was done by pu tt ing a
47K resistor in the "8" leg of th e
multiplier. This brought th e voltage down
to about 1.4 kV.

I am not familiar with the analysis of
this circuit, but I fee l ce rtain that so meone
will eventually supply a nice erudi te
complex analysis of it , as well as extending
its applicat ion and modifyi ng it for
improved performa nce.
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Ralph Orozco, Jr. WB6FVW
2081 Bolero Avenue
Hayward CA 94545

VFo OPERATION
FOR THE

TWo'er

T his article may be of some inte rest to
newcomers in the 2 meter band , or

even some ama teurs who might be tired of
being rock-bound. Maybe you might want to
check in on a club net , o r break in o n an
interesting QSO. Yfo operation would be
handy on Field Day , or to do a litt le DX
chasing. If yo u were to buy hal f a dozen
crystals or so, you would have spent enough
money to build a good solid -sta te vfo or
perhaps buy one cheap at a club auction .

For this article I used the eq uip me nt o n
hand, which was a Heath HG I0 vfo and a
Twoer (HW30). The receiver being what it is,
there is a disadvantage not being able to spot
the vfo frequ ency on the B-R-O-A-D regen er
ative receiver. There is a way to solve this
broadness. If you haven't already conver ted
you r Twoer receiver, as described in an
art icle titled " More Selectivity For The
Twoer" in the June 1963, 73 I recom mend
the conversio n. It is well worth your effort !
It makes the receiver usable .

AUGUST 1972

I might add that several members o f the
lIayward Radio Club, including mysel f, use
Twoers o n the club net, with the receivers
converted as described in the article . We are
very sa tisfied with the results.

The vfo coupling circuit description is
simple and parts cost little or nothing. The
HG I0 vfo covers 80 through 2 me ters and is
a fairl y stable vfo. The output circuit is a
low Z cathode follower, with a common
ground return . The Twoer uses a Pierce
oscilla tor which does not have a com mon
ground on the crystal oscillator.

This means tha t the vfo output cannot be
directly coupled to the Pierce oscillator.

The vfo was link coupled to an 8 MHz
series tuned tank fo r load isolation and
impedance matching. I found it necessary to
isolate the 8 Mllz tank from the screen de
voltage in the Twoer. C l o f the 8 MHz tank
is the de blo cking condenser. The 8 Mllz
tank was built on a crystal socket holder, so
it could sim ply be plugged in and out.
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Fig. 1. MHz series tune tank.
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LI - 0f'E TURN LINK
L2- 40 TURNS C.W. 28 AWG

ON 3/8 in. DIA. CERAMIC
COIL FORM 1-30 Ml-Iz
JW. MILLER NO. 42AGGCBI

DOTTED LINES INDICATE CIRCUIT
ADDIT ION OF A SPOTT ING SW ITCl-I
AND COUPLING TANK.

see
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CI

vfo
the
bus
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more

B+

th e

o nce
th e
the

sharp and
Keep

make
DPDT switch .
make su re

m oving

tan k is
det u ning .

to

ca use
IS

Perhaps

one
One

you might want
pcrmancn t set up and use

thing of im po rtan ce is to
tu rn link is kep t fro m

tuned . The 8 MHz
moving t he lin k will
the link secured well.

Tune the 8 MHz tank fo r resonan ce In

mid dle of the ban d. The length of
o utput cable from the vfo will change
somewha t from the value shown .

The method used for spo tt ing
freq uency on th e receiver is to key
Twoer osci lla to r coil ( LI) and the
from the transmit func tio n switch. In
forward direction , the transmitter with the
diode works n ormally . In the reverse direc
tion , it keeps B+ from the rest of the
transmitte r circ u it when the o scillator IS

keyed . I might add , other types o f vfos
co uld be used with the T woer as lo ng as the
cou pling circ ui t re mains the same.

As a fin al co mment , I also canno t
why the Sixer (HW29A) will no t work with
a vfo the sa me as the T woer, since the circuit
is basically the s~ me.

.WB6 FVW
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AI Shawsmith VK4SS
35 Whynot s i., West End 4101
Queensland, A us tralia

I 'II bet you have a secret desire . Every
man has his unspoken yearnings, be they

paranoic dreams or just wishful thoughts. We
all want, at some time or another, to escape
from this crazy. phoney rat ra ce or from
some personal predicament.

Well , my craving is simple and virtuous.
I'd lik e to sail a small ship and o f course
equip it with a good ham rig and go /rnrn.
I 've never dug deeply in to myself to find the
real reason , but for years this longing has
persisted ; it's co mmo n enough to many men .
Maybe my ancestors were seafaring folk or
perhaps it 's that ete rna l sit uatio n that man
fo rever creates for himself - a challenge. So
whenever the emo tion takes me I simply
vacate the office and drive down to th e city
docks and spend rapturou s hours watching
the small craft co me and go . Some from just
across the bay. o thers from across the world .

You might say - "So what ? Such a desire
sho uld be easy enough to sat isfy . Use your
spare cash and buy a boat." Yes, but there 's
one snag; I'm absolutely t he worst sailor in
the world . The wash fro m a rowb oat is
eno ugh to send me to th e rail to th row up. I
can, if th e weather 's pe rfec t and I'm dosed
with sea sickness tablets, take a trip across
the Tasman in a ship ab out the size of the
Queen Mary . However, come the slighest
swell and I'm like the proverbial Alb atro ss
who as soon as it lands on a vessel is
immediately disoriented .

In fact I've been the object of med ical
investigation and discussion over my prob
lem. At the City Hospital a panel of doctors
examined me closely . How can an yone so
apparently healthy get so violently sick and
go so jelly-like so quickly at sea'? Eventually
a diagnosis was made and given a medical
name . (D on 't ask me to spell it , I can't even
pronounce it.)

"It 's an undue sensiti vity, like an allergy,
to movement o r motion of a certa in rhythm.
Just keep both feet firmly planted on terra
firma," was the pro fessional opinion.

Now what sort of useless advice is that?
It's like telling a man with diabetes to eat no
sugar. The craving remains, so does the
illness - and grows worse.

One day at the off ice I was having a chat
with a psychologist friend of min e, and I
told him of my passion for small boats, but
that I was an armchair sailo r, as they did
terrible things to my innards .

"Maybe, but a suppresse d desire is bad. In
fact, " he said, " deny it long enough and
you're psych osomatic ."

"I'm wha t?"
" Stck in the head - and all over."
" Really !"
"Yeah . That's what 's wrong with half of

us. We're too inhibi ted ."
Was he, in a kind way , pointing the finger

at me? It seemed I had more t han a desire : I
had a problem. The conversa t ion was getting
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out of my depth, so I was about to change
the subject, when he said: "Take my advice
and gratify your urge , OB. Try a trip
somewhere; a litt le motion sickness wo n 't
kill you ."

"Wanna bet '?" I said , trying to make light
of it.

The phone rang. It was the YF , Helen.
"AI, y ou haven't forgotten that auction
sale?"

"Oh , the auction - no, not at all ,
Ho ney ," I lied . My spirits weren't particular
ly up . I'd drawn a blank with my last do zen
clients and that puts any real estate man
down. Auction sales are another form of
challenge , but o h no , not today . I wasn't in
the mood to face the piles of junk, the stale
and musty sme lls , the odd-bods and general
confusion in a big, dirty hall . But the voice
on the phone persisted . The YF was not to
be put o ff. It would have been easier to stay
the tide .

"Now reme mber, it's the Oriental five
-piece period sun room suite, No. 377 in the
catalogue."

"Our su n room's OK," I said hopefully .
My rig was set up in a corner of it, and I had
no wish to be demo ted to the bone-c h illing

den downstairs . But the YF , determined to
carry o ut her house-pro ud scheme to every
room, had decided to 'restore' it. T he
renovations wo uld no doubt be artistically
done, but my comfor t would go in the
process.

"Clare Jones and he r fr iend from down
the st ree t are going, so see you out-bid
them"

So that was it.
" Why aren 't you there no w? We'll miss

ou t. "
"AII right Honey.Tll go along and look it

over." I replaced the phone ; argument would
have been useless. My psy chologist friend
had ta ken his leave . Outside , the bright
sunsh ine warmed a crisp, clear morning.
What the he ck was I doing sitting in th is
dingy , unheated o ffice trying to make a fast
buck?"

Delegating the bu siness, such as it was, to
my typist for an hour or so, I picked up my
hal and headed fo r the car. "To hell with the
auction sale ," I mused . "I'll say the bidding
was too high ." Ah ead of me there appeared
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an expanse of blue water and a fl otilla o f
sh ips. Stimulated by th e tang of salty air I
saun tered o u t along a broad jetty , its ro ugh
planking bleached white by sun and fl ying
sand. Thirty o r fo rty small boat s, co mmer
cia l and private, were tied up and in th em
zestful ac tivity raged. So me of the frate rn ity
were scraping, painting and renovat ing ;
o thers load ing and unloading.

A wide varie ty of odors, colo rs and
sounds assa iled and quickened my senses.
Two blocks away roared a car-crammed
asphalt jungle ; here was a new and st imulat
ing horizon . Adventure called.

Every man , they say , has his suscep tib ili
ties. Today, the wide expa nse of b lue water
see me d irresistible. The vitality and gaiety o f
those who live in sma ll ships is alien to the
average inhibited city dweller. For the pass
ing ho ur, a t least , the business rat race was
unsupportable . Oh . just to get away from it
all . Not far north were palm-studded tropic
isles, golden sands and an ete rnally warm
sun. I was really letting my self go, mentally .

The sound of lo ud pro fanitie s reached my
ears. From the cabin o f a co mmerc ia l type
40 ft cruiser, a voice was raised in fru stra
t ion .

"The blasted thing was serviced o n the
last trip . Are you sure it won't 'G' '!''

"Yep, Skipper, it's dead as that cra te o f
mulle t , aft ."

"We're supposed to sail on the tum of the
tide. Try the su no fabitch again. "

The s h ip's name, I noticed was
"GIDUP 'NGO ," but so mething inside
wouldn ' t. Two men were bent over the rad io
gear. Poking my face through the Bridge
window , I said, "Can 1 help?"

"Er, yep . If yer a radio man , come
aboard ." A swarthy , mahogany-t anned little
man, in a skipper's ca p, eyed me , fo r the
moment, suspiciously.

"I'm AI Shawsrni th ."
"The nam e's Bums, and this is my mate,

Eddie:
I ex plaine d my q ualifica tions . The Ski p

per waved a hand toward the eq uipme nt.
" Take a look - and there's a box of

spares if you need so me thing:'
The rig proved to be a modern powerful

o ne , with several fixed frequencies as well as
GP cove rage : also , the ham bands were
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clearly marked . A nick o f the o n /off swi tch
showed th e prio r b lasphemies were j ust ifie d.
A cou ple o f bumps with th e palm of the
hand o n th e Gem-motor, and it moaned
sickly. Further in spection showe d a su spect
co n nec tio n in the circuitry . Soon it was
h u m ming musi cally and very mu ch a live .

" It really need s a te st out in the bay ," I
shouted above the aut o and lo ca l QR N.

"OK - will d o : ' sa id th e Sk ipper. lo oking
pleased . and mot ioning Eddie to th e mo or
ing: ropes.: Corne for a spin?"

Apprehensively I gazed at the res tless
mass of ope n blu e wat er.

" I' m a very bad sailor - really bad -' ," I
begall.

" Wha t ! On a day lik e this '> Why . there 's
hardly a white horse to be seen."

Yes, it did see m too good to miss : the
advice o f my medical friend wa s st ill fresh in
mind . "Right ;" I sa id, " Let's go ."

The speed of GID UP'NGO surp rised me.
There was no wallo win g. She rode smooth
and fas t. As expec ted , the gear tes ted o ne
hundred percent o n a ll fr equencies . It sure
wa s a natty piece of eq u ip me n t. and I
decided to case the ham bands ; so me thing
might be audible and this wa s an o p po rtu ni
ty too good to miss - reception being so
mu ch bett er at sea level. The only signal o n
40 Mll z wa s weak and unstable , bu t th e call
b rought me to an inst ant ale rt.

" MAY DAY, MAYDAY , VK4 -- calling

Cou ld I believe my ears'l. Ou ickly I tuned
th e t r a nsmi tte r and re p lied o n the
frequency, with QRZ.

"Roger, Roger, AI, VK4SS . This is lIa rry
YK4ZZZ . My car has crashed und er Barro n
Bridge. Do you know my position - over'?"

" Roger , VK4ZZZ . Your sigs are very
weak, but I ca n co py. Yes, I kn ow Barron
Bridge. Are you inj ured - over'?"

" Yes, my leg is jammed u nder the mo tor
bu lkhead . The trans mitter power is faili ng
and wate r is ente ring the floor - the tid e .
Please help urgently !"

The voi ce was strai ned with pain and
shock . Skip Burns appeared at m y side. "was
tha t a di stress call '!"

"Yes, a chap - a ham like mysel f - says
he 's under the Barron Bridge , in the river,
and trapped in h is car. He's hurt and the

. "wa ter IS ...

" Yeah . the tid e is o n the turn . Hmmm,
tha t's a colossa l drop; must be eigh ty feet o r
mo re. Why hasn 't someone seen him? " He
paused and engaged me with direct quest ion
ing eyes. "Could be phoney , hu h ? Che ck it
out ; call him again and see ho w long he 's
been th ere."

" VK4 ZZ Z de VK4SS . Harry , do you
read ? Please say when accid en t o ccured ?"

" About two hours ago I guess. Didn ' t
smash through bridge but wa s side-swiped by
so me speed maniac; missed viaduct app roach
and rolled d own steep ban k in to thick sc ru b
and mangroves. Guess no o ne can see me
from ab ove . Have been calling into this
tran sceiver for nearly an hour. Can't see the
mobile whip a t rear . T hink it 's broken or
maybe this deep gorge is b lanke ting the sigs.
Was about to throw in the towel wh en I
heard your QRZ. For God 's sake get help if
you can. Are you o u t at sea or in the
vicini ty? I seem to be OK excep t fo r my
ja m med foo t ... "

The signal disappeared into th e hash . Mr.
Burns gazed a t the st ip pled ha ze o f a
mountain spu r across many miles of open
b lue water. "wbaddya reckon." he queried .

" Well I'd say he was a ham righ t enough .
bu t . ....

"Anyway . we 'll have to report it. no
matter who he is. Tell him help is o n the
way."

" VK4 ZZZ d e VK4SS. Roger, Harry. we
are in the area and will co n tac t land base for
im media te help . Please QSL?"

No reply . so I tried again , but only QRN
crackled in the confined space of the cah in. I
swit ched to crystal co n tro l and the shore
base frequ en cy an d QSP'd the d etails of th e
situa t io n and the me ssage rece ived. I turned
to the Skipper for furt her o rd ers . His steady
gal e st ill searched the horizon . "Ho w far is
the Barron Bridge fro m th e city - by road ?
What t im e would it take by car to res
cue - -'!"

" Abou t three hours o n the mounta inous
st rip; that is. if they don't wast e time with
red tape . It 's nearly a hu ndred miles from
to wn and I can' t reco llect any nearby se rvice
stat io n eithe r."

Mr. Burn s rema ined silen t, evalua ting the
situa tio n. Fin ally he sa id. " We can cu t an
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hour o ff that time. An yway I could n't let
any poor bastard drown like tha t. Edd ie,
unlash the dinghy , sto w it with resc ue gear
and make it ready fo r launching." T he mate
moved with sud den alacrity.

Long since h ave 1 been humbled b y the
whims ies o f Fate. The circ umstances of any
life can change dramatically a t any moment.
An ins tan t ago this was a pleasu rable jaunt ;
no w we were o n a desp erate dash to save a
man's life. G IDU P'NGO was picking up
speed and as we neared the o pen wate r I
con te mplated the crash ing su rf with abject
horror. I had been through t his be fo re and
knew of the conseque nces. "Oh for terra
firma," I said to myself, and then feIt guilty
at the thought. Right no w the rat race
see me d less repulsive and the challe nge of
go ing to sea in small ships, mu ch less
roman tic. All tha t was left was to put o n a
brave front. Already the land scape was
beginning to sp in and nausea cram ped my
mid riff. I turned the receive r u p in case
YK4 ZZZ should ca ll aga in, and fe ll prone on
the nearest bunk . Here the mate fo und me.
" Hey, what's up?" he queried .

" l ust q ueasy , I guess." How co uld J
exp lain to a man o f the sea my 'thing' abou t
mo tion sickness.

He stood over me , his fa ce a mixture o f
incredulity , pity and curiosity. " Bu t we
haven' t hit the rough stuff, yet," he said. I
must have loo ked bad, becau se he d is
appeared fo r a mo ment , and returned with a
bro wn paper bag, which, of all od ou rs, smelt

of dead fish . Suddenly th e boat began to
pitch and roll, spray and blue waler thudded
against the porthole. The little sh ip fe ll in to
a trough between two rearing Pacifi c roUe rs,
and at the same ti me, the bo ttom dropped
right out of my sto mach. I turned my face
to the wal l.

After what see me d an ete rn ity, the drive
of th e p o w e r e ng ine ce ase d, and
GID UP'NGO se ttled, and began to wallow.
For so me time , the ever-increasing sound of
in termittent gunfire had been audible above
the ro ar of the win d and sea, but I was to o
ill to questio n it. Now , sensing action was at
hand , I st ruggled u p fro m under a blan ke t of
sea-sickness, .and stood propped alongside
the Captain a t the wheel.

" Was that gun fire?" I ask ed .
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" It was, and we have a pro ble m. T he
Barron River for ms one boundary of a
restric ted military area. The Army carries
out manouevers here, fro m time to time.
The rookies learn ho w t o handle twenty-five
pounders and other heavy st u ff. All ships get
prio r noti ce . I should have remem bered, but
we don' t h ave to actually en ter the zone,
o nly skirt it. If they kee p to their range,

, f"weresae.
"Could we call land base and request help

from the Army ," I suggested.
'Yep," the Skipper glanced at h is watc h.

"It crossed my mind , too , but time is d ead
against it. We're behind schedu le as it is."

GID UP'NGO uosed slowly toward the
river bar. The little cra ft rose and fe ll
alarmingly in the steep and heavy sea. My
mouth was hot and dry ; also I had lost
con t rol over my knees and remained upright
only because there was a stanchion handy
for su pport. I reali zed that o ur momen t of
tru th was a t hand . Would she clear the bar?
At that instant the sound of gunfire bro ke
out again ; so close now it perc ussed o ur ears.
Shells struck the wate r with a whine and
crump.

" Ignore it ," commanded Mr. Burns, his
eyes glue d directly ahead . "We're still o ut
side the offici al area." Like a plane at
unst ick speed we were now co mmitted past
the point of no re turn to nego tiate the
narrow chan nel. Sud denly there were two
grinding and sh uddering bump s.

" She 's aground ," yelled the ma te. Bu t
GIDUP'NGO rose manfully again, back ing
up the nex t roll er almost on her bowspri t.
T hen th e d eck seeme d to exp lode under me
and I was fla t on my back in the scupper
with the mate bellowing, " Skip, we've been
hit. Holed in the po rt bow by those crazy
bast ards!"

At th is point the world and I began to
part company . Vaguely I reme mber so me
th ing being dragged over my head - a Mae
West. I was eithe r dumped or fe ll in to the
dinghy; an oar was thrust in my hand s and
Mr. Burns was bawling, " Pull, for Christ's
sake - ROW!" I mad e one desp era te effort
to o bey befo re final o blivio n b rought b lessed
release.

. . . . . . . . . . . . . . .
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Consciousness returned rapidly (so I was
told) as soon as they got me onto dry land. I
had lain prone for over an hour, like a
beached dugong in the bilge wash of the
little dinghy while the Skipper and his mate
strove valiantly to prise Harry from the
crushed car. Suddenly the world around me

•
reappeared as if from nowhere; there was a
bedlam of noise , people shouting, car motors
being started and the crun ching of feet. The
moment was the sweetest of my life ; or so it
see med . No movement; I was lying on a.,
st retcher on solid earth . The voice of Skip
Burns was giving details to someone. "T he
other bloke' s OK, just a busted ankle 
lu cky, huh. We 're gonna take a lottery ticket.,
on it , but this ch ap , 'well, I dunno . He just
came along for the ride , to test the radio
gear , but he's got a thing' about the sea, and
passed out. " Someone undid my soaked
shirt and something cold was pressed against
my chest; a stethescope.

' 'I'm OK , Doc," I mumbled.
"Yes, but you'd better go to hospital to

see why y ou collapsed - - "
A surge of irritation and shame passed

through me, at my poor showing. "No," I
said, a trifle piqued . " I'm going nowhere but
home - but home. "

"If y ou wish it , but I advise y ou to rest.
You're st ill showing signs of stress." The
doctor signaled the ambulance man.

On the trip .back to town , the moments
o f t ru th, born in the crises when
GIDUP'NGO was headed for Davey Jones'
Locker, had time to sink in. My passion for
life on the ocean wave and going f mm had
vanished; it was useless pursuing the impos
sible. In a way I was grateful to my
psychologist friend, whose advice had been

to give it a go, and find out. To come to
terms with one's self, is to be at peace . I'd be
happily content in the shack from now on,
even if I had to move it downstairs.

The ambulance drew to a halt. We were
horne , but my arrival was badly timed, to
say the least. Two doors away, at the
Joneses, a van was unloading the su ite I was
supposed t o snap up at the morning's sales.
The YF had been phoned so she was
waiting - but HOW was she waiting , Human
like, I could have used a little sympathy or
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congratulations over the past happenings.
But she stood like an untamed shrew at the
head of the stairs, and who can be angrier
than a jealous, deceived woman '! Before I
could open my mouth , she pitched right in.

" Yes, I kn ow all about it. You sneak off
to sea when you're supposed to stay put :
what a drag you must have been . For one
who can't even watch The Cruel Sea on TV
withou t being sick , I must say y ou 're
game - or stupid ."

How mu ch does a man stand ! It was time
for my ange r. " Look," I said, "quit raving.
You 're bugged because you lost out on a
little odious game of oneupsman ship with
the Joneses. My seamanship's got nothing to
do with it. We all might have drowned , but
all yo u can think of is your house-proud
status. The sun room stays as is, with the rig
in it. " Feeling I had said enough I mad e for
the bathroom to change and clean up . As I
peeled off th e wet duds a QSL card fell to
the floor. It was Harry's, and on the ba ck
was scribbled " Salesman for contemporary
and peri od furniture ." Someone must have
slipped it in to my pocket whil e I was 'out .'
So that was his line of busin ess.

. . . . . . . . . . . . . . .
Helen and 1 were dressing for a party ; a

special occasion. Six weeks had now passed
since that fateful day . I say fateful , because
Lady Luck seemed to have smiled on every
one as a consequence of the rescue .

The impasse between the YF and me over
my use of th e cosiest room in the hou se as a
shack had been unexpe ctedly resolved.
Harry phoned with a plea , that he be
allo wed to make me a little gift of so me
sort: o r, was there something Helen could
use in the home. What transpired between
them, I'll never know, but I'm sure my ham
friend is a diplomat as well as a furnitu re
salesman . Yard s of lush , rich drapes and
carpets arrived for bedro oms and lounge.
This was his " lit tle" gift , and it set th e YF to
redecorating . The sun room was forgott en ,
and I was left in peace.

Harry presented me with his old mobrle
rig which worked perfectly, in spite of its
dunking. His business firm had given him a
new car, comp lete with a new rig, and to add
to th e lucky turn of events, between us we
had landed a sha re prize in the city lottery.

96

Now here we were at an on-board , or
ship-warming party to christen GIDUP 'NGO
2. The sleek new 55 footer was a blaze of
lights, and the small ships' fra ternity was
there in force . Skip Burns. a bottle of
champagne in hand , and looking keen to
pour the contents over someone at the first
excuse, exchanged banter with all and sund
ry . Eddie , the mate, already three sheets to
the wind, pitched and yawed among the
guests; his duty , to keep the glasses full ,
including his own . Even landlubber Harry
VK4ZZZ was there, showing off his plaster
ed leg, and telling an audience how he was
gargling the Pa cifi c by the time Mr. Burns
'sprung' him from the car. Cub an Rum
punch in hand , he kept the pace with the
best of th em, gett ing as high as the mainmast
as he told of his lottery win with the

. Skipper.
A voice broke through the hubbub and

salty slang - "Hey Burns, where didya pick
up this pretty little packe t'? Piracy outside
the 12 mile limit , or have ya got into the
contraband racket?"

" Neither, Bud," The Skipper waved a
sheaf of newspaper cuttings. "Haven't ya
read all about if! The Army came good with,
compensation; co llected some insuran ce,
too . Then I raised the wind at the bank and
Harry , AI and I had a win in the lottery .
You'd heardly believe it , would ya?" He
waved an arm around at the plush fittings 
" So I bought GIDUP'NGO 2, all rigged ,
furnished , and set fo r deep sea fishing
parties. Got it mad e, Eddie and me."

Someone suggested a sp in . The mate
un steadily prepared to cast off. Those ropes
were my umbilical co rds to safety - land . I
felt a t rauma coming on , so it was time to
leave. With good luck wishes all around, we
waved good night. I knew the friendships
mad e would remain.

Back a t the car the YF sai d casually , "In
a hurry to go home ?"

"Not really. Why'?"
"There s a real super study desk that

would just suit the shack. It's on display
downtown ."

I smiled into the darkness. So th e sun
room was now my shack. My stin t in the dog
box was over .

. . .VK4SS.
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The outer corona a t the time of a to tal eclipse on Aug. 3 1, 1932 in Fryeburg, Maine. Witho u t an
eclipse or special instrumen ts, the corona is not seen because of the brigh t light from the photosphere.
The shape of the corona changes with the nu m ber and posi tion of sunspots. (Lick Observatory pho to.)

radiates some 5 billion horsepower per
square mile on the earth and would take
100 eart hs placed side by side to make up
its diameter.

If an observer in a neighbor galaxy were
to look in the direc tion of our Milky Way
all he would see would be millions of tiny
specks of light , each one a separate sun.
Among the specks would be one indis
tinguishable fro m all the others - our sun.
Possibly. if viewed fro m another galaxy,
our solar sphere and its nearest neighbor
sta r group Alp ha Centauri would not be
distinguishable as separa te objects they
would appear so close. However, to give an
illustration how far away Alpha Centauri
really is, let us imagine that the earth and
sun in a model are one foot apart. At this
scale, the neare st star would be fifty miles
away . The human mind can only quiver at
the thought of such vast ness.

This tiny speck in the universe IS In

reali ty 8 65, 0 0 0 miles across and
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9 3,000 ,000 miles removed fro m the eart h.
When we observe the sun, we see a large

yellow disk (and we never observe the sun
with the naked eye or a telescope not
equipped with a good solar filter ), called
the pho tosphere. The photosphere is the
visible portion of the sun. It appears solid
but in reality is gaseous like the rest of the
sun. The photosphere has a temperature of
7,600 to 11 ,700° F.

Above the photosphere is the chromo
sphere. This layer, some 1000-2000 miles
thick , reaches a temperature 20 times
hotter than the surface. Normally the
chromosphere cannot be seen because of
the bright light coming from the photo
sphere. However, during eclipses of the sun
and with special instruments the chromo
sphere may be observed.

An interesting note is that in 1895
helium was discovered in the chromosp here
of the sun before th e element was found
on earth.
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Prom inences. Whole edge of sun taken with calcium K line, Decem ber 9, 192 9. (Moun t Wilson and
Palomar Observatories.)

La ter we shall delve deeper into the
chromosphere because th is layer has a
tremendous effect on radio conditions at
the earth .

America n astronomers Harkness and
Young first discovered the corona (which
extends above the chromosphere) during
an eclipse in 18 69. This layer reaches
outward several million miles above the
photosphere, and sears at a temperature of
one million degrees.

Where does the sun gain all its energy?
Over the past 150 years nume rous theories
have been expounded sta ting that the sun's
energy co mes from comb ustion , electrica l
process, and gravitational contrac tio n.
None have proved satis factory . During the
last 50 years the nuclear fusion theory has
become the standard explana tion for solar
energy.

Energy comes from the fusing of fo ur
hydrogen atoms into t wo helium atoms.
During the process two helium atoms
weigh less than four hydrogen atoms. This
extra mass is t ransformed in to energy

according to the fam ous equation derived
by Albert Einstein and known to every
junior high school science student: Energy
is equal to the mass t imes the square of the
veloci ty of light.

Naturally t his process needs very special
conditions to occur. The temperature mus t
be at least 20 million degrees and the
elements carbon and nitrogen are involved
in the reactions.

Each star has a lifespan ; like people,
plants, and everything else, sta rs are born,
grow, experience a middle age, grow old ,
and die. Each stage in the life of a sta r has
it s own special characte rist ics.

A star starts out as a large mass of
hydrogen gas , very low in density but
spread over an area about three lightyears
across. Local co ncentra t ions or clumps of
hydrogen form and, if the concentration is
large enough, more and more hydrogen is
attracted to these clumps by gravity .

This new star, termed a red giant, is
relatively cold and gives off a reddish color.
The pressure of the star's material clump-
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As the sun becomes older. it will be
come hotter and more luminous, until in
a few billion years the earth will experience
a temperature far greater than that at
which life could exist. The oceans, rivers,
lakes, and ice caps will bo il away leaving
only a scorched rock orib it ing the sun.

After the sun's day of glory , it will
become fainter and much smaller. It will be
known as a "white dwarf" - very hot and
very dense.

Finally the solar furnace will fade away,
leaving the planets circling a cold, dark
mass and the sky in that celestial vicinity
will be as black as a moonless night forever.

The Sun and Rad io Communicati ons on
Earth

T he ionosphere exists because of the
action of ultraviolet energy fro m the su n
on the oxygen and nitrogen atoms in the
up per atmosphere. The ultraviolet energy

SOLAR FLA RE photographed in red light of the hydrogen a line. 195 9 July 16. (Mount Wilson and
Palomar Observatories.)

ing together causes the surface temperature
to rise to about 1000oF. At the core the
temperature might be a million degrees.
The process is similar to a bicycle tire
pump. When the air pressure in the pump's
tube is increased by pressing the plunger,
the temperature inside the tube becomes
hotter.

After the star has been well formed , the
temperature keeps rising. At birth the main
source of energy was gravity , but then the
temperature increases to the verge of nuc
lear reaction. This alternating between
sources of energy is thought to cause the
variability in brightness observed in some
stars.

When the temperat ure reaches 20 mil
lion degrees, most of the star's energy
comes from nuclear reac tions. This is a
full y grown star and where our own sun is
now in its lifespan .
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Solar corona photographed at the total eclipse o f June 8,1918, Green River, Wyoming . (Mount Wilson
and Palomar Observa torfes.}

frees the electrons from some atoms, caus
ing a layer of ionized atoms and charged
particles.

The ionosphere will reflect radio signals
if only the right amount of ionization
occurs. If the sun releases too much ultra
violet energy the ionosphere will have too
many ions. When th is happens our short
wave signal is exhausted in the interaction
with large numbers of the charged par
ticles.

The ionosphere is divided into several
layers, the lowest of which is te rmed the E
layer . The E layer forms at the maximum
of 70 miles. At 70 miles the air is so dense
that free electrons have only to move a
short distance to recombine with another
atom. Because of this ultravio let energy
must be present at all times to form the E

layer. This means that the layer forms only
during daylight with the highest concen
tration of ionization at noon .

During daylight hours, the D layer
forms below the E layer. The D layer exists
only during daylight and tends to absorb
the daylight 80 and 40 meter signals. This
is the reason distances on 80 and 40 meters
are much less during the daytime hours.

The highest layer is the F layer, at an
average of 175 miles. The air at this
altitude is so th in that ions recomb ine
slowly . At night, the ionizat ion level slowly
decreases, reaching mini mum about 4 a.m.
At night the F layer is one layer, however,
in the daytime the F layer breaks into two
parts (FI and F2) . The F I is at a height of
about 140 miles and the F2 is at 200 miles.

Sporadic E is another part of the iono-
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sphere story. Sporadic E patches occur as
dense clo uds at approximately the same
altitude as the E layer. These clouds may
occur at most irregular intervals.

All of these layers of the ionosphere
occur because of ultraviolet energy from
the sun. During times of solar disturbances,
sunspots, solar flares, and solar promi
nences the level of ionization tends to
mcrease.

Heinrich Schwabe , a German business
man and. amateur astronomer, in 1843
published his conclusion that sunspo ts tend
to follow an Ii-year cycle. Sunspots had
been known for over 200 years since
Galileo had first noticed their existence.
Schwabe, however, first noticed the sun
spot cycle.

At various times correlations have been
attempted between sunspots and a variety
of happenings on earth , from the price of
wheat to the average jumping distance of
the Australian kangaroo.

However, the sunspot cycle does have a
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definite effec t on radio communications.
During periods of maximum sunspots, the
lowest frequency that an ionospheric layer
will reflect is increased. Conversely , the
frequency is lowered during minimum sun
spots.

There has been a correlation between
the number of sunspots and magnetic
sto rms which disrupt the earth's magnetic
field. Magnetic storms are most likely when
large spots are near the sun's equator and
last up to 4 days even after the spots have

. disappeared.
Sunspots cannot always be relied on for

predicting magnetic storm s. On November
13-14 i 894 a large magnetic storm occur
red but not a single sunspot was observed.
Just the opposite occurred on Decemb er
i 7- 20 1946 when no magnetic storm
occurred but several huge sunspots mo ved
into the right area of the sun to cause
storms.

Sunspots exhibit one of the mo st pow
erful magnetic fields in the solar system.
When a pair of spots appear a very strong
polarit y is set up . This fie ld is much greater
than anything maintained on earth and
several times stronger than the sun's nor
mal magnetic fie ld. The sunspo t itself is a
mystery 35 0 years after Galileo's first
observation. We know that the sunspot is
actually an area that is about 3000°F
coole r than the surrounding photosphere,
but exactly why sunspots exist we do not
know.

The sunspot only appears dark because
it is cool in contrast to the hotter photo
sphere, however, if the sunspot were re
moved from the surface and put into space
it would shine rather than appear biack .

Sunspots occur at different positions on
the sun during the cycle. During the
beginning of a new cycle , most spots occur
about 30 degrees north and south latitud e
on the sun's surface. Toward the end of the
cycle most spots have come down to about
15 degrees of the equator. The iast group
of spots usually turn up at iess than l 0
degrees in latitude from the equator.

An interesting fact has arisen about the
sun from the study of sunspots. The sun
being gaseous doesn't revolve at the same
rate on each latitutde.
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time an elec tron changes orbits a quanta of
energy is either released or absorbed . If the
electron falls to a lower orbit, energy is
released ; however , if the electron jumps to
a higher orbit, e-nergy of a specific wave-

Emission of Ultraviolet Energy

Of great important in radio commu nica
tions on earth is the emissio n of ultraviolet
energy from the sun. Increases in ultra
violet emission occur at various times
usually asssociated with large sunspots and
solar flares and can cause commu nications
diffi culty . However, a constant level of
ultraviolet radiat ion is needed to maintain
the ionosphere.

Let us find out why the sun emits this
ultraviolet energy.

The arra ngement of hydrogen parti
cles - one electron circling a nucleus 
was first described by the Danish physicist
Niels Bohr. Bohr' s atom has since proved
to be inaccurate , th ough we can use his
familiar description of the atom as the
nu cleus being similar to the su n with th e
elec trons being the planets.

Electrons do not alway s stay in th e
same orbi t. For hyd rogen , there are seven
orbits, o r "energy levels," in which the
electron may be at any given time . Each
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tion. This is one reason why the radio
astronomer says that the " rad io " sun is
several times the "optical" sun in width .

The o pt ical sun is very stable. We know
this simply by observation. The sun doesn't
appear to change in size or shape but the
radio sun varies widely in size, shape, and
intensity.

When the sun is disturbed, radio noise
increases in signal level by a fantastic
amount. At times, increases of a million
fold have been recorded . Radio noise
seems to increase with sola r surface pheno
mena such as flares, prominences, or sun
spo ts. When large sunspo ts appear, radio
noise can be detected severa l days before
the spo t appears and several days aft er the
spot has disappeared.

We ofte n take the sun for granted, little
reali zing that it is the ma ster of o ur sola r
system. It is so ma ssive that it makes o ur
sma ll planet look microscopic. Yet com
pared with the universe. the sun is so small
that the English language has no words to
express its sma ll size. Truly ) its proportions
defy description, be they considered rela
tively as massive or minuscule. Yet none.
could deny the gargantuan effect of o ur
tiny giant o n earthly communications.

. . .Johnse

The Sun as a Radio Source

Radio waves make up a small part of the
electromagnetic spectrum. The spectrum
consits o f radio waves, infrared , visibile
light , u lt raviole t , X-rays, and gamma rays.
There is no d istinct boundary between
these forms ; each fad es from one form to
the next.

The sun radiates all forms of energy
alo ng the elect romagne t ic spectrum. How
ever, the su n itself - alo ng with the earth's
atmosphere and ionosphere - filter o ut
most of the energy.

The quiet or undisturbed sun radiates
with a constant signa l level over severa l
frequencies, o rigina ting from the chromo
sphere at temperatures between 10,000
and 40 .000

o
K. T hermal st imulation of

charged part ides cause this rad io rad iat ion.
In the corona - several million degrees

and several million miles out from the
surface - is a st rong source o f radio radia-

length o f energy ' is absorbed by the pro
cess.

One o f these jumps is termed the
Lyma n Series. Only about one atom in a
million in the sola r atmosphere is excited
to this sta te . However, this is enough to
emit energy in the ultraviolet portion of
the electromagne t ic spect rum.

Along with sunspo t cycles , sola r promi
nences and solar flares influence terrestrial
radio communica tion .

When a solar flare occurs, great quan
tities of ult raviolet energy are ejected into
space. This ca uses radio signals to be
absorbed or reflected erra tically. destro y
ing reliable communica tions.

During disturbances of the sun's surface.
charged particles are often spread forth.
These particles, upon reaching the earth,
arc cha nneled by the earth's magnetic field
to o ne pole or the o ther , depending o n the
polarity of the pole and particle - thus
producing the "a urora."

Every good VHF man knows that th e
aurora ca n be used for radio propagation
just by pointing the an tenna at the "cur
tain ." However, good auroras tend to
occur about tw o years after the sunspot
maximum. Why'! We don't know. Nobody
does!
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BjIJ Garfield WB9FOP
1704 E. English S tree t
Danville IL 61 832

POOR MAN'S

TRANSCANNER

B eing an active FM'er, already the proud
o wner of a Regency HR-2 that was

chock full of cry stals, you might say I felt as
though I were in F~I heaven . And I was,
until tha t day in September wh en I spotted
the new Regency Trun scanner at the Cincy
stagfest. Wow, what a rig ! With all the
frequencies in use back home , I could sure
put o ne of those to work . Hardly a day goes
by that I don 't miss a call o r two , just
because I m listening to the wrong
frequency .

Like the rest of you pro bably, I su re
didn 't have the $300+ necessary to buy such
a rig. What was worse , J couldn't even find
anyone who would make a decent o ffer for
my HR-2 . It seems at a hamfest everyone
wants some thing for nothing. Anyway, I
spen t the fifty hard-earned bu cks I had with
me for so me useless knickknacks and left for
home.

A few months later, still dreaming of the
"super-rig," a friend of mine came to the
house to show me his latest plaything. A
Regency TMR-8H high band sca nne r. I
thought to myself, " Now isn 't this just what
this knothead needs - a super-glo ri fi ed,
ligh t-flash ing, CB'er's delight fuzz monitor."
It wasn't until so me time after he left that I
started thinking, "Wonder if one of those
would work on two met ers?"

The next evening after work I dashed to
the lo cal CB esta blishme n t and aske d the
guy at the counter to " Lemmesee o ne-a
those - instruction books fo r one-a dem
scanners ." The fello w was a littl e
apprehensive at first , but I managed to get it
across to him that I had a particular idea in
mind, and I wanted to see if this gadget
would work . He consented. My hopes were
well-founded . The Regency TMR-8I1 would
work - perfectly . I handed the guy a check
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Ed. N ote - Sin ce many o ther tran sceivers
have extra relay contacts, similar m odif ica
tions can be made. If trade-in value is Oil

your mind, th is m odif icat ion is easily
undone.

spare con tac ts. Co nnec t the norma lly open
spare contact to terminal 4 of the ex te rnal
speaker block . Connect the normally closed
co ntact to terminal 2, and the relay tongue
to terminal 3 . Remove the 10.24 5 MH z i-f
crysta l and put it aside for safekeep ing. It
won 't be needed, and may cause problems if
left in . Unsolder the coax from the rece ive r
rf d eck and reconnect it to the phono jack
installed earlie r. This comp le tes mo dif'ica
tions to y o ur I-IR-2.

Terminal
3
2
4"

"

,.
I
2
3

On the Scanner, temporarily remo ve the
speaker, leavin g the wi res intact. Add a 3 to
Sf! 2W resist or between speaker terminal
st rip lugs 3 and 4 (ground ). Remove t he
exte rna l jumper fro m terminals I and 2 . This
co mpletes modifications o f the Scanner.

Assemble a short coax jumper with a male
RCA phono plug o n o ne en d , and a male
car-rad io an tenna plug (Cinch # 13B or H.11.
Smith # 1200) o n the other. This jumper will
be used to co nnect the antenna switched by
the T/R relay of the IIR-2 to th e Scanner.
Using st randed hook-up wire , co nnect the
following terminals together :

Scanner Terminal to HR-2

That's all! Now hop in the ca r, in stall the
two rigs, and have a ba ll. You ma y want to
co nnec t y o ur HR-2 power cord to a
switched position on your car 's fu sehlo ck ,
and the Scanner to an un-switched po sition .
That way , you o r anyone e lse can list en , but
transmitting ca n o nly take place when the
key is in the ignition .

You 'll have a little getting-u sed-to-it to
do. as you've gained a few knobs and
switches. Don't forget to sy nchro nize the
transmitt er with the chan ne l you 're being
called o n. Otherwise you may find yourse lf
answe ring a guy o n 82 when he is calling you
o n 94 . Don 't feel too bad if you do, th ough.
I s till do it occasio nally.

for the purchase price (sligh tly greater than
o ne-t hird the cost of the "super rig" I had
dreamed about) and headed for home .

Insid e the house I declared the kitchen
table a disaster area and scooted the XYL
into the boob-tube room . Next came the
scro ungi ng of tools and leftover parts from
past projects. I took a seat amidst the chaos.

I hurriedly removed the cab inets from
both rigs. and began ·t ransferr ing the receive
crystals fro m my HR-2 ove r to my new
Scanner. Then the big moment - the little
telescoping antenna in place, the ae cord
plugged in, and the power o n. IT WORKS'
That's Doc working Woody through the
seven-six machine twenty miles from here .
Not bad!

The sensitivity needed a little improve
ment though . I instructed the XYL to touch
nothing on th e table and headed for the
local Motorola repair sho p. The fellow there
is a ham. too , so a quick realignment of a
couple o f front-end slugs was obtained easily
enough . "Gee, sure was way off," I said
meekly . "Let's see h ow the th ing ch ecks out
no w .. , not bad . An easy 0 .3 /l V fo r a good
20 dB of q uiet ing . See you later, and
thanks!"

T he next ste p was to provide for mu ting
and antenna changeover. No problem a t a ll.
T he HR-2 antenna lead is already switch ed
by the T /R relay, and loo ky there . .. an
extra set of SPOT contacts that will handle
the muting job perfectly . This mu st really be
my day .

In an effort to make a long sto ry short,
we 'll take up from here with the meat of the
conversio n info rma t io n, without all my con
jectures.

Start o n the fIR ·2 : Disconnect and re
move the speake r co mple te ly, leads and all.
It will no longer be needed . Next, unsolder
and remove the little ground lug from
terminal 4 o n the external speaker blo ck .
Add a 3 to sn 2W resistor between terminal
I and the nearest ground. The ch assis will do
nicely . Now remove the external speaker
jumper fr om terminals I and 2 . Care fully
drill a Y.t in . hole in the back plate, between
the power plug and the speaker terminal
board . Mount an RCA type phono jack here,
Carefully remove the relay cover and observe
the switching arrangemen t of the SPDT
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Ron Sebol W3HXO
8444 12th Avenue
Silver Spring MD 20903

FOR KILOWATT POWER SUPPLIES

O ne evening when John (K3SGB) and I
were talking about our luck in collect

ing parts for our linear amplifier projects,
the conversation eventually turned to the
power supply section. We considered the
merits of both choke input supplies and
capacitor input supplies and found both
kinds lacking in one or more ways. For a
given capacitor value, the capacitor input
supply had more ripple than a choke input
supply using the same or even sma ller value
of capacitance. In addition, the capacitor
input supply had a starting current surge
problem and poorer voltage stability.

For example, in a 2.5 kV supply, it is
common to see 500V variations and
extremely heavy starting surges. On the
other hand, a choke input supply requires
very high bleeder current to obtain the full
voltage stability the supply is capable of.
Even with a swinging choke, critical cur
rent bleeders can waste hundreds of watts.
Since John and I wanted to use inter
mittent-voice-service rated transformers,
fixe d chokes of about 4H, and a filte r
capacitance of about 10 J1F, we decided to
give some thought to voltage regulators

because a simple supply represented to o
many compromises. We soon realized that
a regulator would not only eliminate the
need for some of the design compromises,
but that it would solve the problem of how
to reduce the supply vo ltage during testing,
tuneup, and other instances of reduced
power operation . For this purpose a Variac
is usually used, but it does not solve any of
the other design problems and it would
cost as much as a regulator. What was
needed, we decided , was a regulator which
would allow us to vary the power supply
output from a few hundred volts to several
thousand volts, while providing excellent
regulation and high operating efficiency.
With these thoughts in mind I went to
work and about one week later had a
regulator which satisfied our goals with
wide margins .

Since the type of regulator which was
built is one which is rarely seen, even in
co mmercial equipment, I have emphasized
the manner in which it works rather than
the mann er in which it was buil t. This
regulator is unusual because it operates on
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wave shown by the dotted line, less dc
voltage will be produced by the supply .
This is an important point so let's see what
makes it so. In a capacitor input fiJter, the
capacitor charges toward the peak voltage
produced by the rectifier diodes. Since the
peak voltage of the waveform shown in
Fig. I A is less than the peak voltage of the
dotted sine wave , the capacitor input
supply output will be less.

In the choke input supply, the dc
output voltage is more closely related to
the average value (which is proportional to
the area) of the rectifier waveform than to
its peak voltage. If you look at the area
marked II in Fig. I A, you will see that it is
smaller than the area marked I in Fig. lB.
Hence , in both types of supply, less voltage
will be produced by the partial sine wave
than by the full.

How do you produce this waveform?
Equally important, how do you cause the
points marked AA and BB to move auto
matically to the left when the supply
voltage is too low and to move to the right
when the supply voltage is too high? The
answer is that you place an SCR in series
with the I 15V line and the transformer
primary. In this circuit, the SCR behaves
somewhat like a single-pole switch . The
SCR switch "closes" when it" is triggered
and "opens" when the voltage across it
becomes too small or reverses in polarity.
This switch-like behavior of the SCR
explains the peculiar appearance of the
waveform in Fig. I A, the voltage at the
transformer side of the SCR. Due to the
high currents which have to be switched,
several SCRs have been paralleled. Figure 2
shows where the SCR bank fits into the
circuit. Now let's see how the SCR trigger
pulses are generated.

The SCR bank is shown in detail in Fig.
3. In it, the various SCR trigger pulses have
to meet several different requirements. The
more obvious of these is that the amplitude
and duration of the pulses have to be
tailored to the individual requirements of
the six prime SCRs. Secondly, since these
SCRs are combined into a bank, their
individual requirements will translate into a
combined trigger requirement for the bank.
In turn, this will, as you shall see, intro-
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Fig. 1. Pertinent waveforms.

the primary 'ide of the high voltage supply
power transformer and manipulates the
waveform which is applied to the trans
former.

When a voltage such as the one shown in
Fig. I A is applied to the primary of the
power transformer, instead of the sine
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the sma ll a mo u n t o f base cur ren t which
flows. The e mitte r and base potent ials o f a
silicon t ransistor d iffer by on ly O.6V so we
fi nd that the e mitte r volt age is very nearly
the vo ltage w hic h t he resisto r divider a t the
PNP base would produ ce if no transistor
were a ttached to it. T his behavior ca uses
the e mitte r c ur re n t to be det ermined by a
base vo lt age, since the e mitte r lo ad is a
resist o r whose o t her end is a ttached to a
fixed Il+ sup ply.

Fi nally . since t he PNP collec tor cur re nt
is almo st eq ual to the e mitte r curren t , it
too will be de term ined by the base voltage
(as lon g as the collecto r voltage remains
mo re negat ive than t he e mitt e r voltage) . If
no o t he r co mponen ts were present. t he
tim ing ca pacitor would charge consta ntl y
unt il i ts vo ltage reached that of the PNP
e mitt e r and then it wou ld rema in a t the
e mitte r potentia l ind efinite ly . This b rings
us to the 2 N2646 . a un ijun ctio n transistor.

The un ijunction t ra nsisto r , lik e t he
SC R , is also a swit c h of sor ts . However , th e
co ndi ti ons which cause it to switch are
different from t ho se in an SC R. Unlike a n
SC R, w hich switches whe n suffici e nt cur
rent flows fro m ga te to catho de , a unijun c
ti o n transistor switches w he n its em itte r
voltage becomes approxima tely 60 % o f the
voltage at base two . When a u nijunctio n
transist or switches, the resista nce b etween
its e mi tte r a nd base one terminals changes
sud de nly from tens of megohms to a few
hundred o h ms. Since the base two voltage,
in t his part icular circuit, is never mo re than
4 .0V, the timing capac ito r is never a llo wed
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Fig. 2. A c line connections.

duce a n eed for t wo add itional SCR s wh ich
serve as tr iggers fo r the o thers. In turn
aga in , the trigge ring uni ts wi ll have trigger
ing requireme n ts o f the ir o wn. F ina lly, and
mo st im porta nt, the trigger pu lses mu st
occur a t the co rrect ti me in each "half-cycle
o f t he 60 Hz powe r line . Let 's first
consider the timing pro blem and then turn
to the lesser trigger require men ts.

In Fig. 4 , a bove the ca pacito r marked
" t imin g ca pac itor, " there is a PNP t ra n
sistor. Th is transist or is part o f the sect io n
o f the regula to r which tra nslates a co n tro l

, . ..~ R EG ULATOIi I

voltage in to pro port ional tim e d elays. In
par t icular . the PNP tra nsisto r acts as a
variab le sou rce o f co ns ta nt cu rre nt. Th is is
no t se lf-co n trad ic to ry; the collec to r cu r
rent is consta nt with respect to the
collector voltage of the transist or. no t its
ba se voltage.

Since a t ransisto r has curren t gain , a
sma ll ba se curren t ca n pro duce a large
emitter curren t. Consequent ly . th e vo ltage
esta blished by the resisto r div ider at th e
base o f t he PN P is not cha nged much by
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Fig. 3. The SCR bank.
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to charge until it reaches the PNP emitter
potential because the unijunc tio n transistor
will always switc h and discharge the timing
capaci tor to ground first.

Once the "switch" closes, it will remain
closed until the curre nt flowing through it
fa lls be low a critical value, called the
"hold ing curren t. " T he value of the PNP
emitter resistor was chosen so that the
co llector current of the PNP would always
be less than the unijunction transistor
holding current, thereby insuring th e turn
off of the unijunction transistor after the
discharge of the timing capacitor. There
fore, if we start following the action at the
timing capacitor, a litt le while after the
unijunction transistor has turned off, we
will see the voltage rising linearly fo r a
while and the n sudde nly dropping to very
nearly ground . This can be seen in Fig. 1C.

The charge sto red in the timing capaci
tor is dumped in a few microsecond s;
during the du mp, a current of tens of
mill ia mperes flows into the base of the
2N2297 transistor from the timing capaci
tor. via the unijun ction transistor. The
2N2297 furt her am plifies the capaci to r
dump current and drives the primary of a 5
us pul se transformer . The secondaries of
the pulse transformer, XI-X2 and YI-Y2
of Fig. 4 , both produce 25V SCR trigger
pulses of about 5 Jl S duration . The emitte r
current waveform of the unijunction tran
sistor can be seen in Fig. 1D. The smaller
ramps and current pulses which you see in
the two figures will be explained later.

As you probably have guessed , all of
th is switching canno t take place without
some sort of re lation to the ac line. All of
the wavefor ms in Fig. I A through 1E d o ,
in fact, show just such a relationship.

The manner in which the u niju nct io n
sw itching is sy nchronized to the ac line is
shown best in Fig. 1E. This waveform is
the vo ltage which exists at the base tw o
term inal o f the unijunc t ion transistor. This
vol tage is obtained by full-wave rec tifying
the 24 V transformer and clipping the result
with a 4 V zener. Remember that the
unijunction switches when its emit ter volt
age is 60%of the voltage at base two. Since
the base two wavefor m become s zero every
time the ac line goes through zero, the

110

unijunction transistor is forced to sw itch at
the zero crossing of each half line-cy cle . As
a result , the timing capacitor will alwa ys
have a new voltage ramp beginning at the
zero crossings of the line . (If the timing
capacitor is charged rapidly enough, the
unijunction transistor can be caused to
switch more than once during each half
line-cy cle. This explains the prese nce of the
smaller ramps and current pulses men
tioned befo re.) Since the SCR bank is
turned on by the first capacitor dump after
a zero crossing of the ac line , the seco ndary
ramps will have no effec t and are not
importan t. Now let's ge t back to Fig. 3 and
see what the rest of the SCR story is.

At 2 kW, assuming a power transformer
effic iency of 80%, over 2 1A must be drawn
from the ac line. Since an SCR o perates in
only one direction , there are tw o of them
required , one for each polarity o f the half
line-cycles. Therefore, each SCR on ly
needs to be rated at half this value (abou t
lOA ). T his would still provide about a
2-to- l safety fac tor because a normal voice
waveform has about a 0 .5 duty fac tor. To
be ext ra safe, an SCR rated at 15A should
be used .

As for it s voltage , 400V gives a go od
safe ty factor with respect to the peak
voltage of the power line. Rather than buy
a pair of new units I used some SA units
which happened to be on hand . As you can
see, I hedged the safe ty factors even more.
The bank is equivalent to a pair of 24A ,
400V units. The 0.1 6rJ resistors in series
with eac h 2N4443 SCR insures equal
division of the load current. These resistors
must not be o mitted in parallel o perat io n if
a lower current type of SCR is employed.

Due to the leakage reactance of the
power transformer, the current drawn from
the SCR bank during the 5 us trigger
interval is quite small. Another type of
SCR, a C I06B I , with a holding current of
only 1 rnA, is used to get the bank star te d .
The 1aan resis tors att ached to each
2N444 3 gate lead equalize the gate cur
re nts so tha t each SC R in the bank gets an
equal share of the triggering current. The I
kn resistors, co nnected to the gates o f the
Cl 06B I triggering SCRs, prevent the load
which is reflected back to the pulse trans-

73 MA GA Z INE



former primary from becoming too la rge.
In order to further insure turn-on of the

SCR bank. a resist ive load was pla ced in
parallel with the prima ry wind ing of the
power transformer. It was found that a
60W ligh t bulb worked quite well as the
resistive load . Without the resistive load the
SCR bank would not always behave
properly , especia lly whe n the high vo ltage
su pply was o nly loaded ligh tl y .

To review, a constant curren t source, a
timing capacitor, a unijunction transistor,
and a 2N2297 genera te SCR trigge r pulses
once per half line-cycle. Earlier, it was
sta ted that the supply ou tput co uld be
varied by causing poin ts AA and aa (Fig.
I A) to mo ve to the right or left. More
orecisely, the t ime which elapses between a
line voltage ze ro, crossing and the first
trigger pulse to fo llow , wi ll determine th e
supply output vol tage. This time delay is
inversely pro po rtional to the magn itud e o f

•
the consta n t cu rrent prod uced by the PNP,
transistor. That is, to make the t ime delay
ha lf as large , double the constan t curren t.
Since the charging rate o f the t iming
capaci tor is con t ro lled , ind irectl y , by the
base vo ltage of the PNP transistor, we mu st
co nsider the manner in which t h is vo ltage
is varied. This brings us to the next major
section of the regulator circui t , the IC
differential amplifie r.

Ext ernally , the differential amplifier
loo ks so mewhat like a convent io nal tran
sisto r, except for its add itional lead s.
Elect rically , there is a vast d ifference.
Within its metal ca n there are over a dozen
tra nsistors and as many more resistors,
connecte d together to form a n en t ire ci r
cui t. In sho rt , it is an in tegrated circu it.
Specifically, it is a di fferential amp lifier. A
differential amp lifi er, by definition, has an
ou t pu t volt age which is proporti onal to th e
d if f eren ce of two input vo ltages, rather
than to the voltages themselves. In the
Nationa l Semiconductor LM 20 I , the kind
which was used , the output vo ltage is
typica lly 25 ,000 tim es the difference o f
the input vo ltages. In this circuit, o ne side
of the amplifi er input is con nec ted to
ground via a 1 kn resistor. The other
amplifier input is con nected to a minus
voltage reference and the positive vo ltage
o ut pu t o f the high vo ltage su pply, Th e
resistor values have been chosen so tha t by
vary ing the po te ntiometer, marked "volt
age adj us t. ' (F ig. 4) the supply output can
be varied fro m Jess than I DOV to o ver 3 .5
kV. If the in put of the amplifie r, at which
the minus reference and the positive ou t
put voltage are co mb ined, di ffers fro m
ground potential by even a few millivo lts
then the amplifie r will prod uce several
volts o f correct ive act ion at its ou tput.
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This particular diffe re ntia l amplifier
costs about $ 13, a price which some of you
may prefer not to pay. This amplifier is so
good that it a lmost overkills the problem.
Since the regu lator circuit will work with
other amplifiers, you may want to try a
cheaper unit just to get the regulator on
the air. There are many fine IC amplifiers
available at less cost; if you use another
type be sure to get the data sheet for it
from its manufacturer. Follow the manu
factu rer's recommenda tions or you will
probably end up with an oscillator instead
of an amplifier.

If you would prefer to build your own
amplifier, yo u can try the one show n in
Fig. 5. It shoutd cost less than $2 even if
you buy all of the paris ne w. I did not try
the cheaper amp lifier so it may no t be
completely compatible. If any tweaking of
values is required, the parts which arc most
likely to need the tweaking are the 6 .8 /IF
feedback capacito rs and the 10 kn resistor
in series with them.

I have used the three-transistor amplifier
in other circuits and found that it usually
has a gain of 300.

Wit h a constant load on the supply . yo u
should see a voltage of nea rly zero at pin 2
of t he differential amplifier. Yo u may
wonde r why this pin is no t simply
grounded. The reason is that the speed of
response of the amplifier must be reduced.
Due to the high gain of the amplifier and
also the fact that only one corrective
decision can be made in any given half
line-cycle, the regulator would hunt around
for the correct voltage without ever finding
it. During one half line-cycle the regulator

~....__~DO~IT NOW::!:.:;!! -....-

ON HENRY RADIO'S
BIG NEW
DESIGN-IT-YOURSELF
ANTENNA PACKAGE
FOR FIVE YEARS HENRY RADIO HAS BEEN

PROVIDI NG A BEAM-ANTENNA TOWER PRO

GRAM FOR AMATEURS WHO WANTED AN EFFI 

CIENT BUT ECONOMICAL PACKAGE. THOU

SANDS HAVE BENEFITED FROM THIS OFFER IN

THE PAST. NOW HENRY RADIO HAS RESTYLED

AND UPDATED ITS PROGRAM TO ALLOW THE

A MA TEUR TO DESIGN HIS OWN PACKAGE AT

SAVINGS EVEN GREATER THAN IN THE PASTI

JUST FI L L IN THE COUPON BELOW, MAIL, AND

BY RETURN MAIL WE WILL SEND YOU OUR

UNBELIEVABLY LOW PACKAGE PRICE.

~
--------- ------------~
I Please send full in forma t ion as advertised in 73 '
I I
I I
I NAME I
I I
I STREET I
I I
I I
I CITY I
I I
I STATE ZIP I
I MAIL TO YOUR NEAREST I

: HENRY RADIO :
I 11240 W. Olympic Blvd.. Los Angeles , Ca lif. 900641
I 931 N, Euclid , Anaheim. Calif. 92801 I
I Butler, Missouri 64730 I--- ---------------- .
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would produce a rmmrnurn time delay and
in the very nex t o ne it would produce a
maxi mum delay . The three components
which are connected to terminal 2 of the
amplifie r prevent the ove rcorrec t io ns from
occurrmg.

Fina lly, we get to the regulator power
supply. There is nothing unusual about it
aside fro m the fac t t ha t one o f its outputs
is an unfilt ered full-w ave rec tified sine
wave. Zener diodes and emitter fo llowers
provide a regulated B+ and two regulated
B- voltages. The complete power su pply
circui t is shown in Fig. 6 .

ou t put to the amplifi er inp u t , in o rder to
stay well within the resistor manu facturer 's
maximum voltage and power rat ings. The
2W size is fine .

Now I am sure you will wa nt to know
how well the regulat or circu it works. To
test it , I borrowed a Heath model HP-24
kilowatt power su pply. This is a capacito r
input filter su pply which has a no-load
o utpu t of 2 .5 k V. A kni fe-swi tch
con tro lled dummy load , which d rew 600W
from the su pply , was assembled . (For
safe ty, the knife switch was o pera ted with
a I ft wooden dowel.) Witho ut the regula
to r, the supply dro pped fro m 2.5 to 1.9 kV
whe n the load was swit ched in. With the
regulator , the su pply was se t at various
voltages below 1.9 k V with no load . After
the load was swi tched in , there was no net
vol tage change d iscernible - not even one
meter pointer's width! I checked the tran
sien t respon se at a 1.9 kV sett ing scope and
fo und that the supply voltage dropped SOV
whe n the load switch was first closed. One
ha lf line-cycle lat er, the voltage had
recovered 40V out of the SOY, and during
the next half line-cycle, the remainder was
recovered . I had no way to test the su pp ly
with voice modulation ; ho wever . I t h ink
that the 600W test was severe eno ugh to be
representative. As a gu ess, I would expect
to see about ±50 V variations with the
Heath su pply and voi ce load ing.

The swit ching hash level was chec ked
with a receiver which was plugged into the
same line as the regulator. With no line
filtering, there was no hash on the ba nd s
above 40 meters and the hash was o n ly
about 57 on 40 meters. On 80 meters it
was quite lo ud . If you use the 0 .1 IlF line
fi lters and keep the rest o f the circu it in a
small chassis, you sho u ld not have any hash
problem on any band .

As a final check, a 14A electric heater
was used as a load and the regulator was
run for 15 minu tes. Aft e r the 15 min ute
trial , noth ing was more tha n lukewarm,
except the elec tric heater.

If you do decide to try building this
reg ulator, do n ' t make it your last
pr oj e ct - 3000 V power su pplies are
dangerou s!

. __ W3HXO •

- REF( 6 V )

G( I ~Vl

'REG( I!l V l

\~20UI 10K
T3~V

IN96~ B .... k:
"V

11'12071

IN2071

Fig. 6. Regulator power supply.

IN2071

2 N390 6 -"to«
IN~11 - 20 ul

T3~V
10.,1. ,,", 1~6~B -

"V ",
•

IN7!l 3 , ..:. v 2 N 3906

-

"

There is no t a grea t deal to be said
about cons t ruc t io n of th is circui t , beca use
there are no hidden t raps awaiting you.
Obviously, with a very high gain amplifie r
you should keep the lead lengths a t its
input short. Also , since large curren ts are
being switched , you should use sufficiently
heavy wire, fuses, switches, etc. Finally ,
again because currents are being switched ,
you should enclose the circu it and not
om it the 0 .1 flF line filte r capacito rs. The
unit I built was contained in a 2 x 5 x 7 in .
chassis and the regulator circuit was pla ced
o n a 3 x 3 in . printed circui t.

One more caut io n: Usc ten 200 kD.
resistors in se ries, rather than a single 2 MD.
resisto r, in the re turn from the su pply
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A message from ...._._

ED JUGE, W5TOO/W5NGL

ED JUGE ELECTRONICS, INC.
3850 South Freeway
Ft. Worth, Texas 76110

Phone (817) 926-5221

Until recently, "Juge" has been a new name to most of you, I'm sure. The first
question we get is "How do you pronounce it?" Answer... it rhymes with huge",
In order to induce you to trade with that guy whose name you can't pronounce,
we've gone overboard to provide something different in ham stores. We starred in
business just over eight years ago , and buill our new building two years ago. II has
been called the best looking of its kind in the U.S. by every single factory man or
out-of-town visitor who has seen it. We stock most major brands. and a good
selection of used equipment. We select our merchandise carefully... as if we were
going to use it ourselves. (All of our sales and service personnel are licensed hams.)
We specialize in personal service to our customers, and treat each one as an individ
ual with his own special interests and his own unique needs. We also realize that
when you write to us for prices or information, you want an answer now, not two
weeks from now, .. and you'll get it! When you order from us, we know how it
feels to finally decide to make a purchase.. . your only regret is that you didn't
order last week so you could have it now. Normally, your order will be shipped
the day it reaches us, the following day at the latest, unless of course, as will
sometimes happen, we're out of stock on your item. When that happens, we order
your item immediately via telex or telephone, and when possible, request the
factory to ship directly to you to avoid delays. We do all we can to cut any delays
to an absolute minimum. When we deliver an item to a customer over the counter,
we normally open it and check it for him to be absolutely sure it is right before he
leaves.. .. we'll do the same thing to your mail order, if you will request it when
you order. Some hams do not want the factory-sealed box opened, so we ship that
way unless you ask us to check it (and we would prefer to check if you don't
object). We have an excellent service department, should you han any problems
with new or used gear, and we maintain a good parts stock . too. If vou wish to
purchase your gear on time payments, we accept Bankamericard or Master Charge,
or we can finance through General Electric Credit Corporation with 10% down and
up to three years to pay. For those who prefer "cash discounts", we do offer them
on those lines commonly discounted. Such prices are competitive, but firm. We are
in business to make a profit, and know what it takes to stay in business, so we
don't try to beat... just compete. On "cash" prices, we do not pre-check gear, nor
do we offer our store warranty. In other words, we offer competitive service to go
with competitive prices. We close on Sunday and Monday to give us time to catch
up with our paper work so we can continue to provide the kind of service you
want. Our phone is answered automatically 24 hours each day while we're closed
and after regular hours so you can call in your order. Phone us at (817) 926-S221.
Telex us at 7S·8329. Write to the address above. You'll find "southern hospitality",
personal service, and a real friendly bunch of hams who sincerely want your business.



Bill Hoisington KI CLL
Far Over Farm
Peterborough NH 03458

THE 1296'er:
IDEAL CRYSTAL OSCILLATOR

r o
,

C2
!'~!7' pF

'--.... !lOA
CABLE OR

TAP 2 ,..... NO. 48m PILOT
LIGHT

+12V
10 - 20 tfIA

TAP I

cr
'00
,F

C,
MOTOROL. A

I-IEP"

4'c::::J M 1-1r

"'

RI, R2 - SEE TA8 LE I
LI -8 TURNS, 8 TPI, ' /8 iI\.OO,

A1R'NOUHO
TAP 1- 2 T FOR MAX. SELECTIVITY

:5 T FOR MAX. OUTPUT
TAP 2-2T

+12V

Fig. 1. Ideal crystal oscillator.

emphasis on transistor units. And the last
few days full time to bring you a low-cost
excelle nt design. If it isn 't the ideal, it's
awfully close!

How It Works

Referring to Fig. I, NPN Q I is turned
on by supplying positive voltage to the
collector and base, causing current to flow.
Turn on current and "graininess" in the
collector curre nt of LI is fed back to the
base circuit through the co ntrol crystal,
which reverses the phase (see detail below).
QI amplifies these minute pulses which in
tum resonate in the L I,eI circuit, and the
oscillator ta kes off, on the crystal fre
quency only, however. A piezoelectric
crystal such as quartz operates by means o f
compressio n and extension waves in the
crystal. These are also known as sound
waves . They are in the form of maximized
standing waves which bounce back and
forth between two crystal surfaces (outer

T his details the design of a crystal
controlled oscillator especially de

signed fo r 1296 multiplier service , and
begins a series on the construction of a
complete solid state low-cost rig fo r 1296
MHz. With tra nsistors that work well in the
2400 MHz band, 1296 should be easy.
Well, it isn't all that easy, but with a lit tl e
care for detail it can be do ne. A large part
of the receiver starting from and including
the 28 to 30 MHz tuneable i-f section,
through the 1.65 i-f, the 135 kHz i-f, and
the audio, all using IC's (integrated cir
cuits) has or will be detailed in articles in
73 Magazine. All you need to complete the
receiver is the converter and one or two
low noise stages on 1296, and lhese will be
described later on.

We will go into this 1296 in easy stages,
with an " Ideal" crystal oscillator first.

Towards An Ideal Crystal Oscillator

This just happens to be the best crystal
oscillator I've ever made. Ac tually it didn ' t
just happen . I worked hard on it. We're
going up to 1296 so we need all the "sock"
we can get and still have a good, reliable,
sta ble oscillator. This one has the punch 
168 m W rf output at last measurement, it
stays right in the pass-band of my lab
receiver, comes on the air every time the
switch is thrown, and uses the Motorola
HEP 55 tra nsistor (only $1.20). This is my
Universal Device, which seems to be good
for almost any stage any where.

This oscilla tor works with full power on
all the crystals I have around in the shack
from 45 to 54 MHz, and is the result of
over thirty years of working with control
crystals. Off and on I should say, and for
the last ten years with greater and greater
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Crysta ls

Using the fi nished circuit of Fig. I , four
crystals o n 48 o r 4 8. 1 MH z were tested . A
3~ in . sq ua re one was excelle nt, and th ree in

Emitt er Bias

T his is no t in the least critical either.
Smooth control of the curre nt and the
output rf power is fou nd with R2, varying
from 160 mW down to less than 10 mW.
And that's it for bias.

Base Bias

This was quite a revelation . I fou nd that
almost any combination of Rl and R2
could be used as long as the voltage was

right, and this was not critical, except for
push ing maximum power out. T able 1
shows rep rese nta t ive values for R I and R2
that resul ted from the test ru ns o n th is
parameter. There appears litt le difference
in power output so you can use any of the
values shown . I generally slap in a 5K and a
I K and that's it.

wall, or air surfaces) which furn ish a high
degree of reflection . At one part of the
cycle (48 million per second in this case)
one side of the crysta l is positive and the
o ther negative. The next half cy cle, the
polarities are reversed under the influence
of the ac voltage. Also in th is case there is
more than one cycle through the cyrstal
thickness, but as long as there are an odd
number of half waves (sound waves) it will
work. This hasic action of cont ro l crystals
thus causes a 180 degree (or nearly that
amount) phase reversal from o ne side to
the other, the fee dback path fro m the
collector coil Ll , which started ou t in
phase, reaches the base out of phase, which
is the proper condition to cause oscillation.

Power can be adjusted by the emitter
pot R2 , and a fairly good outpu t match
can be o btaine d with tap 2 and C2 . Good
luck.

The Induct ance

Several coils were tried in th e L1 posi
t io n , as you may not have some of those
air-wound jobs on hand, o r you migh t want
to save space and use smaller coils. Co il B
gave the same output of 160 mW of rf, the
same as coil A, as far as I could determine,
which is about plu s or minus S mW, but
did not tu ne qu ite as smooth as I would
have liked. It had a tendency to jump a
little in power as R2 was turned do wn.

Coil C behaved exactly like coil A, so
use C instead of B for smaller size work .
The Q of a sma ll size oscillator coil in the
maximum load condition is eviden tly no t
very different t han thai o f a large r coil.

Feedback tap. This is not too crit ical,
hut it shou ld be positioned for Ihe results
needed . T he ratio of tu rns from Tap I to
the cold end, to the n umber of turns from
Tap I to the high end is about one to
three, as you can see in Fig. I. This is for
maximu m ou tput. For maximum selectiv
ity and sha rper luning a slightly large r
ratio, with the tap nearer th e cold end, is
preferable.

Plenty of fee dback (lower ra t io) is
probably best fo r d riving a t rip Ie r, which
likes a lot of harmonic content.

Output tap No.2. This is mainly a
question of loading and matching, and the
series ou tput capacity C2 plays an impor
tant part here. A good match to a No . 4 8
test bulb for mill iwatt determination ca n
be o btained with between 50 and 100 pF .
For a son cable, more capacity may be
needed.

An excellent crystal coni rolled oscilla
tor for t riple r driving has bee n described in
detail , which should sta rt you off o n th e
way to ward an int eresting so lid st ate 1296
Mllz rig. . .. K I e l l -

the small case size l> in. long by 3/8 in .
wide worked just as well with full power
out.

Note that the circui t is usin g q uite a lot
o f feedba ck, with good ou tput loading
also. This ca n be desirable for mult iplier
service which we are build ing he re, but if
you don't need maximum output you ca n
drop both Tap 1 and Tap 2 down on the
coil towards the cold end.

R 2
1K
2K
5 K

10K

Table I
R1

5K
10 K
25K
35K
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Jim Reichler WN2R EW
P.O. Box 1S3
Stony Brook N Y 11790

FOR FRUSTRATED NOVICES:

istenin to
,

one wit t e

T he Heathkit HW-16 tran sceiver is a fin e,
inex pe nsive rig for CW, and fo r th is

reaso n many Novices use it. It s excelle nt
selectivity (500 li z ) makes copying CW easy
and pleasurable.

However, it is a rare Novice who doesn 't
get bored occasio na lly with code and would
prefer to listen on the phone bands for
awhile. It is here tha t th e good selectivity of
the HW- I 6 works against the Novice . T he
rig's na rrow ban dspread makes copying SSB
o r A ~f nearly impossible .

Since the HW- 16 covers a portion of the
40 meter phone band , de creasing the rig's
select ivity would allow th e Novice opera to r
to list en to the goings-o n o n th is pho ne

C~,~

~o .oo~
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'" r -----..,
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." I
" 00 I

.0.
I, I

L _ _ _ _ -.J
339~ _ 450

'H,

... .. T.. c w T"ANSC .''''.''
-~... -~ .

"«)TCH

The switch can be placed on the rig as shown or in
any other convenien t location .

band . Happily a si mple modificati o n is all
that is needed to provide this decrease in
select ivity wh enever the o pe rato r desires it.

The lead wires can be soldered to the circuit board
and run up to the switch through the opening in
the chassis for the tuning dial.

Fig. 1. The new swi tch runs from
parallel with the upper crystal.

AUG UST 1972

C65 to C66 , in As can be see n in the accompanying
sche ma tic (Fig. I) , ca paci to rs C6 5 and C66
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CUTTING
HOLES
IN YOUR
CAR! ! !

Mobile Antenna
(,jutt er Mou n t

Also . tr unk lid mount! Installs qu ick ly with
only a screw driver. Surprising signal results are
received using a small spring and resonator only
mounted o n the 3/8-24 stud - no mast section
is required $7 .95'
... .(Spring, resonator and coax not included.)
Rejsa Engineering Co., 7632 P1ymouthAve. N
Minneapolis, Minnesota 55427

FM Schematic Digest
A COLLECTION OF

MOTOROLA SCHEMATICS
Align ment , Crystal , and Technical Notes

coveri ng 1947·1960
136 pages 11 y," x 17" ppd S6.50

S. Wolf
Box 535

Lexington, MA 02173

on the receiver circuit board are con nected
th rough an SPST switch. When the switch is
closed, this new circuit decreases the effec
tiveness o f the crystal filter enough to allow
perfect copy of SSB and AM signals. When
the switch is open the original CW selectivity
is no t affected.

The new switch can be mounted on the
front panel of the HW-16 as shown.

There are o ther uses, "byproducts," of
this modification . It can be used in the CW
bands to scan a much large r portion of the
band than would ordinari ly be possible with
the rig's no rmal select ivity. Another possible
use is listening to the foreign broadcast
stations on 40 meters. And what about a
Novice net where all the stations aren't on
the same frequency? It 's very conve nient
there, too.

This is just a minor modification, but it
can take a deficiency of your HW- 16 and
change it into versatility, thereby making the
rig easier and more enjoyab le to own and
operate .

My thanks go to Steve (WA2J ZJ) fo r the
excellent photographs. . ..WN2REW

WE PAY HIGHEST CASH PRICE
for Electron Tubes & Semiconductors
Im mediat e Payment on Unused Tubes

H & L ASSOCIATES
Elizabet hport Indust rial Park
Elizabe th, New Jersey 07206

(20 0351 ·4200

roOLS
HARD"TO-fIND PRECISION TOOLS

Lists more than 1700 items- pliers , •
tweezers, wire strjp~s, vacuumsystems , .,-
relay tools, optical equipment , tool kits
and cases. Al so Includes four pages 01
useful "Tool Ti ps· to aid in tool selection. c

THE EASV WA'i!
• No Books To Re..d
• No Visual Gimmicks To

Dist ract You
• Ju st Listen And l earn
Based on modern psychologiul
t ech niques - This cou rse wi ll take
you beyo nd 13 w .p.m. in
LESS TH AN HALF THE TIME !

A \II i lable on magnetic t ape
$9.95 - ea.-ttl.$ 10 .95

,.'

508 East Washington St., Arcola, Illinois 61910~_-.:..-~....,,,,,, _

@ OIH AIrH)
EXCLUSI VE 66 FOOT 75 THRU 10 MET ER DIPOLE

NO TRAPS - NO COilS - NO STUBS - NO CAPACITORS
Full y Ao j, r " liled - rhou lio nds "'''eod in Us.

Al bum contains ttnee 12"
l P's 2%hr. Instruction

*16 40% Copper Weld wire annealed so it handles like sott upper wire- · Rated lor better than fu ll lela l power AM / CW
or SSB -Coalli l or Ba lanced 50 to 75 ohm teed hne-VSWR under 1.5 to 1 at most heights-Sta inless Stte l hlrdwl re
OI OP Proof Insu lators-TerrIfIc Perlorml nce-No coils or t raps to break down or chanle under welther condltlons-Comp ·
letely Assemb lp.d rudy to put up--G uaranleed 1 year-ONE DE SIGN DOE S IT All : 7S·10HO- ONLY $12 .00 A PANO!

Model 7S-lOHD $60 00 66 Ft 75 Thru 10 Meiers Model 75·40HD $40.00 66 Ft 75 Thru 40 Meters
Model 7S·20HO $50 .00 66 f t 75 Th ru 20 Meter! Model 40·20HD $33.00 35 ft 40 Thru 20 Meiers

Model 80-40HD $42.00 69 Ft 80·40·)5 Meier (e W)

ORDER DIR ECT OR WRITE
FULL IN fORMATI ON

f OR 3 0 0 S hawnee S

leave nworth. Kansa s 66048

OR THIW yOUR f AVORITE
DI STRIBUTOR
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Richard R. Hay WI L E
P.O. Box 2031
Fall River MA 02722

requency m odulation o n the 2m band
is increasing in popularity . One o f the

reasons is the aV~ ilab il it y o f surplus PM
equipment which can be co nverte d to this
usc. However, th e principal advantages of
the FM mode are:

I. Im proved signal-to-noise ratio .
•

2 . Freedom from pulse-type in terfe rence .
3. Reduction in TV!.
A large percentage of the VHF receiver

systems used by amateurs co nsis t of crystal
controlled conve rte rs ahead o f a co nvention
al hf receiver. It is possibl e to receive FM
signals on such a system by detuning sligh tly
so that the ce nter frequency of the F M
signa l is at the steepest pa rt of the i-f
resp onse cu rve. However. the noise and
interferen ce reduction advantages of FM
cannot be realized under th ese cond it io ns.

To realize the full merit s of F M recep
tion , an FM adap te r ca n be used with a
conventio nal hf receiver. The adapter to be
descri bed operates at an intermediate fre
qu ency of 4 55 k llz with a low impeda nce
input. The latter pe rmits use of coax cable
connect ion to th e hf receiver with out disrup
ting th e normal operat ion of the latter.
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TOP Q UALITY - LOIVEST PRICES
new catalog - $.25 handling

$4 .50
4 .50
150

1.50
.; f or 5.00

2.50
1.60

4 for 5 00

DIVISION OF BOa
WHAN & SO N

EL ECTRO NICS . INC .

2400 Crystal Dr.
Fort Mvers

Florida 33901
(813) 936-2397

Send 1DC for new
catalog with

oscill ator circuits
and lists of
thousands of

frequencies in
stock.

SPECIALS I CRYSTALS FOR :
FreQuencV Stan dards

100 KH · (HCI J I Uf
1000 KH · fHC6 1 Ul

AlmoSI All CB Sets , Trans . or Ree.
iCB Synthe Si zer Cry stal on request!

Any Amat eur Ban d in FT ·243
{h t t pt 80 me te rs !

80 Meter Ra nge in FT ·243
Color TV 3579545 KH · {wi re lea ds l

Depend on ...

We supply crysta ls fr om
16 KH? to 100 MHz in
many types of holders .
Over 6 mi llion crys tals
in stock . We man utac
ture crystals for almos t
all model SCANN ERS ,
MONITORS, 2 -WAY
RADIO, REPEATERS, ETC .
Inqu ire about special
quanti t y pr ices. Order
di rect wi th check or
money order.
For f i r st class mail add 1St per
crvs ta l...tor ai rmail add 20C ea .

EXPERIMENTING IN FACSIMILE?
T h e le ading m anu factu rer o f IS " Iaesimlle weath er

c hart recorders is in the p roc...S5 o f con vertin g an e xis tin g
network for full y a uto mat ed w ...ath ... r chart transmusion.
T his conv...nion will m ake a\'ailab l.. a num b er o f used I S"
w...ather m a p recorders ideally suited for u se by anyone
inter est ...d in e xperimen ting wi t h fa esimile.

Th...y inelud .. th.. r.-.co rd in g head . all neees:sary elec
tro n ics including automatic start . phaso> and stop circu itl.
Operating at speed s o f 60. 9 0 o r 120 r p m (d e pending on
model). th l"Se r...co rd ers. with suitable receiver a nd FSK
con vert e r. C-oln be used to monit or radio weather c har t
b roadcasts fro m stations loca t ed around th.. world o r
modtfted to accl'pt p rl"ss wir.. ph o to t ransmissions o r
m odifil"d to recetv.. transmissi o ns fr o m o r bi t in g weath..r
sa telli t es,

These record ers are availablt' s tric tly on a t trst-come .
ttrst-served basis .

Call or write Mr. Armand D. B ou cha r d
ALDEN ELECTRONIC & IMPULSE

RECORDING EQUIPMENT CO., INC.
Washington St.....Westboro , Mess. 0 1581

6 1/-366-885 1

SURPLUS ELECTRONICS
TUBES
PARTS

SEMICONDUCTORS
TEST EQUIPMENT

JEFF-TRONICS
4252 Pearl Rd ., Cleveland , OH 44109

CRYSTAL BARGAINS

JEFF-TRONICS

Fig. 1. Schematic. Parts List : Rl , R25 - l OOOn
~W resistor; R2, R16 - lSOOn ~W resistor; R3,
R 14 - 470, OOon ~ W resistor; R4, R23,
R32 - 2200n ~W resistor; R S, R 8, R9, RIO, Rll,
RJ2, RJ9, R2J, R24 - JOOO,oool1 l> W resistor;
R6 - 21,000n ~W resistor; R 7 - 68,000n ~W
resistor; R 13 - 1 Mn ~W resistor; RI S -IOOOn
4W variable resistor ; R17 - 330,000n ~W resistor :
Rl 8 - l OOn ~W resistor; R20 - lS, OOOn %W
resistor; R22 - SOO ,OOOn p o te ntiometer:
R26 - 390,00011 l> W resistor; R27 - JOol1 J W
resistor; R28, R29, R34, R3S - S In 1W resistor;
R30 - SOOOn lOW resistor; R31 - l OOOn l OW
resistor; R33 - 470,000n ~W resistor; Cl, C2, C3,
C4, C7, CJO, CJ3, CJ7, CJ9, C20, C2J - ..OJ IJF
disc ceramic SOOV capacitor; CS, C6 - pF m ica
capacitor; C8, C9 - 200 pF mica capacitor;
Cll - .15 /IF paper capacitor; C12, C14 - .05
ceramic capacitor 300V: CIS - 25 J1.F, 2SV, elec
trolytic capacitor: C16 - .003 /IF mica capaci tor
600V: CI8A , C18B - 20 f.lF, 4S0Velectrolytic
capacitor; Tl , T2 - 455 k Hz in terstage trans
former. MIL LER No . S12C2 or equivalen t:
T3 - 455 kHz ou tput transformer. MILLER N o.
S12C3 or equivalent; T4 - SOOOn primary, SOOn
secondary, audio transformer. STANCOR A3841
or equivalent; TS - Power transformer. Primary
117V 60 cycle. Secondary #J. S20V C.T., Secon
dary #2 6.3V, 4A. THORDARSON 26R3J U or
equivalent ; Sl - Single pole, single throw toggle
switch ; 52 - Single pole , 3 position, lever switch ;
53 - Single pole, 2 position, rotary switch ;
CR I - Plugin, octal base, rectifier tube sursn tute
I N 238 9 or equivalent: Fl - Fuse, 3A, src-bro.
F 2 - Fuse, lI8A, sio-blo , M1- Microammeter, zero
center, 25-0-25; PI - Power plug, Grounding type;
JJ - BNC R F Receptscte, UG·6 25I U; J2 - a-yin
socket, Jones S-304-AB or equivalent; J3 - Phone
jack.

Figure I is a schematic diagram of the
adap te r. Metal work consists of componen ts
from the Lektrokit * chassis sys tem. Four 4
x 4~ in . chassis plates were used as fo llows:

Plate No. I carries the 6C4 buffer ampli
fier , first i-f transformer, 6AU6 first limiter,
seco nd i-f transformer, 6AU6 second limiter ,
discriminator transform er and 6AL5 discrim
ina tor.

Plate No. 2 carrie s two 575 J tubes,
com prising the squelch and first audio sec
tion , the 6 BQ5 audio power amplifier and
the audio power o utput transformer.

Plate No. 3 hold s a plug-in 20/ 20 IJF
450V electrolytic capacitor, a plug-in recti
fier assembly , IN2389, and an OA2 regula
tor tube.

The fou rth plate is taken up by the power
transformer .
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Fig. 2a. Original schematic GPR·90
b. Modified schematic, GPR:90.

Fig. 3. Audjo circuit wi tho ut squelch .

The i-f input receptacle , J I the accessory
output receptacle, 12, and fuse, F I , are
mounted on the rear panel of the chassis
assembly. The front panel carries the audio
output jack , J3 , the power switch, S I ,
volume contro l, R22, AM-FM switch , S3,
squelch adjust , R I5, meter switch , S2 , and
the tuning meter, MI .

Buffer stage, V I , provides a low imped
ance in put and isolates the first i-f trans
former from the influence o f external con
nections. If the hf receiver does not have a
low im pedance output, one can be provided
fairly sim ply. Figure 2 shows how this was
done fora C PR-90 receiver. Figure 23 is a
partial schematic of the third i-f stage.
Figure 2b shows the cha nge to give a low
impedance output; the bypass capaci tor for
the ca thode resistor of the third i-f tube was
lifted off ground and taken to an output
jack. A shorti ng plug can be applied to the
output jack when the FM adapter is not in
use. It should be noted that the bandwidth
at the receiver out put jack is governed by
shorting plug can be applied to the output
jack when the FM adapter is not in lise . It
should be noted that the bandwid th at the
receiver output jack is governed by the
preceding stages. If wideband response is
required, the takeoff should be at an earl ier
i-f stage (with subsequent loss in gain).

V2 func tions as a conventio nal amplifier
limiter. Its input and output uses conven
tional 4 5 5 kHz i-f transformers. V3 acts as a
limiter for FM reception , but is a detector
for AM reception . In th e latter case, the AM
envelope is taken off the grid resistor, R5,
for V3 .

*A.P.T. Electronics Industries, Ltd., Chersy Road
Byfleet , Surrey , England.

A discriminator transforme r, T3, was
produced by adding the phasing network C6,
R7, to a standard full-wave detector tra ns
former. V4 is a Foste r-Seely discrimi nator. It
provides the following o utp uts:

I . Audio signal thro ugh coupling capaci
tor CI O.

2. AGC voltage through RIO and 12 to
the hf receiver.

3. Squelch voltage through RI O, V6B and
RI 2 to the squelch tube, V5A.

4. Tuning indicator voltage through RIO
and R 13 to the tuning meter, M I.

5. Discriminator voltage through R II to
the tuning meter for tun ing or adjustment of
T3.

V5B is a sque lch-controlle d audio ampli
fier which is used o nly for FM reception .
V6A and V7 form the remainder of the
audio system. The cathode resistors for V7 ,
R27, R28 and R29 , fo rm a voltage divider to
obta in approximately +2.5V delay voltage
fo r th e squelch tube, V5 A. V6B is used as a
diode to isolate this positive voltage .

With no input sig nal to the adap ter, the
positive delay voltage appears at the grid o f
the sq uelch tube , V5A, causing the tube to
draw maximum current. The current flowing
through its plate resistor, R1 7, produces a
voltage drop at the grid of th e first audio
tu be, V5 B, thus cutt ing off ope ration of this
tube. For signal condi tions, the negative
sq uelch voltage, applied through the diode,
V6B , overcomes the positive de lay voltage .
This cuts off squelch tube, V5A , and the
first audio amplifier stage operates at normal
gain . The se nsitivity o f control for V5A is
adjusted by R1 5.

In case it is not desired to incorporate the
squelch circuitry. one 575 1 tube can be
elim inate d. The audio sche ma tic would then
be as ind icated in Fig. 3.
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LCOMMUNICATIONS

Circuit board wired & tested $75.00
With rack w/cebinet $115.00
TTL logic. Pow er line f requency counter f or 3
minute or less t im ing and co nt ro l. Easil y reo
programmable diode ROM uses on ly 27 diodes
(depending o n cal l) t o send DE " any call". Low
impedance aud io w ith vo lum e and tone cont ro l.
Al l c ircu it ry including PS on small G 10 gl ass PC
board. Wri t e f or full detai l s. HAL COMMUNI 
CATIONS, Box 365L, Urbana IL 6 180 1

HAL COMMUNICATIONS
Box 365L. Urbana IL 611iol • 217·359·7373

2 METER PREAMP
More Gain, Less Noise For The Money!

20 db gain
Noise Figure 2.5

12 VDC Operation

Small Size: 1% x 2% x Y, Only . . S 12.50
Kit S9.50

Option For 150- 250 VOC Operation - S1

DATA ENGINEERING INC.

1I 0T CA~R IE R DIODES: IlPUOL.,S .90.IMil0 ,00 M' l< h«l b¥ IIA L.. , . 41$4,25

_

lfNf~ S I N4129IJ h).IN41JJISlvI .I N41lSI6h).I N41U{l h l.'
, IN4139!1,1YI. l N4142ll2' 1. I N414211hl. I l ., S .15

lI NEA~ IC$ , 1119N ,S ,J5 10U.J IO N " ,., SU5 141N " "...• ,$l.SO
I MCI4Z9G.,S] ,J5 MC14906 G ,S1.25 MCI590G ,SU O

OIGIT AlICS: F"l923....__S ,90 M. 761P, SJ.JO MCJ2JP " S ,9S

MAn , MC181P. "..$\ .JO Mcaa op",.." "" Sl50 MCI9llf' ", S200
Mcn4P MC12! P MCI89P, MC192P , " " ",Sl.05
Mc m p·.",Sl1S · MCI10P ", , SUO MC9160P " "SS.4S

DI P TTl : 1400 J401 J402 J410 1420 1430 1440 .." ,.. ,..... ... " ,."" $48
140': 140S· ",,5 :60 . JUl . 1415, 1496 , $300 1442 ..", , Sl.2S
14JZ "S ,15 J41J , /414..." , "..51.05 141S", " S2.40
l U 6 ,S1.l5 J490 1491, 1493... ." ".. S2.10 141Zl" , S140

HTS' 40613 MOSHT ,.... S1.60 . MPf l 0L ,S 60 2N381L , "SS5

l OAOlD$: Ind,.., G'.t ,,1 CF102·06. Cf 102,Q1, CF 101,02. . ,.,..",..."__. ,, . ." .."" ....,..",S ,SO
CF102·0J "....SI ,25 H A~OXCU8E f EA AITE BEADS ,..IOIS I ,25

CI NC II IC SOC KETS 8 ICS, 14·D IP "..,S ,60 101CS. 18- DIP ..,.$ ,10

MAN Y OllilA DEVICES AN DCOMPO NEJHS INSTDC ICWAITE FDA CATAlOG.

VHF CONVERTERS

COMMUNICATIONS
HAL 10·1 REPEATER IDENTIFIER

We manufacture a complete line of
converters for 50 th rough 432
MHz. Models to suit all needs. DX,
FM, ATV, MARS, etc. A postcard
will bring our new FREE CATA
LOG with pictures, schematics,
specifications and prices.

JANEL P.O. Box 112
Succasunna , N.J. 07876

LABORATORIES TEL : 201-584-6521

It should be noted that all stages, except
the audio power amplifier, operate from a
regulated plate volt age of 150. The PA stage
has a SOOn output. A 5000n t o Voice Coil
transformer m ay be substitute d for T3 if
desired.

In order to insure com patibility with the
hf receiver with which this FM adapter is to
be used, it is desirable to use all the receiver
during the alignment process.
Set the signal generator for any convenient
frequency within -the range of the h f receiver
and turn on the tone modulation. Tune the
receiver for maximum response as indicated
on the receiver 's S-meter. Set adapter mode
switch to FM and the meter switch on
TUNE. Adjust T I , T2 , and T3 for maximum
response on the m eter. Throw meter swi tch
to DISC. and adjust the secondary o f T3 so
that the meter reads zero center. At the
same time, m onitor the audio output which
should decrease in level as the meter needle
is centere d. Turn off the signal generator and
adjust the squelch control, R1 5, so that the
background noise in the output of the FM
adapter just fades out. This completes the
alignment.

In ope ration, the meter switch is normal
ly left on TUNE. However , the discriminator
adjustment should be checked occasionally
by switch ing the meter to DISC.

This unit should provide quiet, effec tive
reception o f FM signals. All parts are readily
available and the chassis system makes con
str uction simple.

. . .WI LE

References:
1. Reception of F.M. and P.M. Signals. The Radi o
Amateur's Handbook. ARRL, Forty-six th Edition.
Pages 128-129.
2. Reception of FM Signals. The Radio Handbook.
Editors and Engineers, Ltd. Seventeen th Edition.
Pages 319- 324.
3. F .M. Reception. R.S.G.B. Amateur Radio Hand
book, Third Edition. Pages 338-341.
4. Frequency Modulati on. John F. Rider Publisher,
Inc.
5. Frequency Modulation. August Hund. McGraw
Hill Book Co., In c. First Edi tion. Chapter IV.
6. ' Radiotron Designers Handbook. F . Langford
Smith . Fourth Edition. Pages 1088-1105,
1149-1150.
7. Handbook Preferred Circuits, NAVWEPS
16-1-5 19, National Bureau of Standards. Pages
60- 2, 60- 3,64- 2, 64 -3 .
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RADIO BOOKSHOP BIG DEALS

ATV ANTHOLOGY $2.95
Invaluable book if you are

interested in amateur televi
sio n. This book co n ta in s re
prints of the most important
material from the now defunct
ATV Bulletin.

COAX HANDBOOK $3.00
Invaluable book for the

ham or the lab and for everyone
else who doesn't want to have
to keep a whole library on hand
Cor reference - or even worse
have to write to the manufac
turer for coax sp ec .

Diode Circuits Hdbk $ .95
There are 115 diode circuits

in the handbook, including
power su p p ly applications.
regulators, ac meter applica
tions. all sorts of receiver detec
tors (AM-FM-SSB). noise limit
ers, squelch. AGe, varicap tun
ing, audio clippers. compres
so rs , FM modulators, RTTY
keying. varactor multipliers.
field strength meters. wave
meters. noise generators. and
many etc. Very enjoyable
book. Cheap too .

VHF ANTENNA HoBK $2.95
If you are now or ever in

tend to be active on any of the
VHF bands can you really af
ford not to sp e n d a lousy $2.95
for a complete and detailed
book on VHF antennas? You
will find descriptions. dimen
sions. tuning data . and diag
rams of all types of antennas in
this book. From an instant
coathanger antenna to a giant
collinear beam. it is all here.
Your antenna is the cheapest
amplifier you can build. Get
this book.

Transistor Circuits $.95
Audio amplifiers. preamp

lifiers. clippers. filters, modula
tors. receiver bro. AGC,
squelch/ tuned audio amplifier.
crystal Ilters , su p er-regen , 2m
preamp. 220 MHz preamp. os
ciliatorsi; variable crystal oscil 
lator, HF o scillator. 10m
transmitter. 6m transmitter.
2m transmitter. sign al tracer. 1
kHz and 100 kHz calibrators.
sweep frequency generator,
sawtooth generator. test equip
ment of all kinds. s tu f f. Fun.
Inexpensive.

108 Q's and A's $:1,95
Discussions of transmitting

receiving. antennas. power and
audio measurement devices
etc. Circuits. gadgets. smail
construction projects, profuse
ly illustrated. A wealth of inter
esting information and reading.
Cheap. too. considering.

RADIO HANDBOOK $7.95
The book has been national

ly advertised at $12.95 ; how
ever we have a few copies avail 
able at this special price as a
close-out on the 17th edition.
850 pages of handbook data
and co n structio n projects. This
is one of the best book bargains
you 'll find - while it lasts!

SIMPLIFIED MATH $.50
Does math scare you? It

shouldn't. This easy-to-under
stand book explains the simpli
fied exponential system of
arithmetic. simple formulas.
10garithms

h
and their applica

tion to the am shack.

TV INTERFERENCE $1.50
Why suffer with TVI? It is

curable and this newest and
most complete book will help
vou get rid of that pesky
nusery .

Transistor Projects $2.95
Crammed, with home con

s t ru c tio n projects su ch a s a
co m p le te communications re
ceiver. a converter converter,
CW filter and monitor.
lO-15-20m FET converter. 40
& 160m converter. 2 -6-l0m
converter. 30 MH z i-f s t r ip .
audio bandpass filter 6m
FETS. audio derived AGC. 432
MHz converter. 2m converter.
megaphone. 1296 MHz conver
ter. Simple 10m receiver, FE'I'
preamps for 144 & 432 MH z.
noise clipper. SSB transmitter.
6m sta t io n . 6m ultra-midget,
160m transmitter. 432 MH z e x 
citer. varactor tripler for 1296
MH z , FET VFO for 80m. VFO
for HF and VHF. VHF para
metric amplifiers. diode co n 
trolled break-in. slid e bias
modulator. modulating transis
tor transmitter\ FET audio
compressor- p us technical
and theory material on design
ing rf power amplifiers, ze ner
diodes. integrated ctrcutts.
simplified transistor design for
the amateur, CW monitor.
R TTY indicator, c r ysta l oscula
torss and more .

DX STUFF
WORLD DXMAP $1 .00

This is the same walt-sized
DX map that is included with
the OX Handbook except it
comes to you roBed up instead
of folded. This is so you can put
it on the wall or have it framed.
The map is designed with all
country prefixes mdicated and
space for you to color in the
countries as you work them.
Visitors can see immediately
how much of the world you
have co n ta c te d ! The zones are
on the map as well as prefixes.
Maybe you need several maps .

CUSTOMIZED DX BEARING
CHART $4.00

This is not available on the
su b scr ip tio n bonus because it is
provided purely a s a ser vice of
73. An amateur who works for
a big computer company has a
program which permits him to
plug in your location and have
it print out the bearings of all of
the countries of the world from
your shack. Once you have this
list you will use it for every OX
contact. The chart gives the
bearing and distance to all
major cities and countries. Be
patient when you order for
these have to be run through in
groups at this low cost to you .

DX HANDBOOK $2.95
How to work OX. how to

get QSLs co u nt ry lists. award
li sts. postage lists. QSL
bureaus. maps of the World.
North America. Caribbean.
South America. Africa. etc.
Great circle maps centered on
major U .S. c it ie s. bearing charts
for beam headings for major
cities . how to go . on your own
DXpedition. and much. much
more. This is the biggest selling
OX Handbook ever published.
written by 73 's editor-publish
er who has DXed from nearly
100 countries. This book in
cludes a wall sized DX map of
the world. itself worth the price
of the book.

U.S. MAPS Four for $1.00
These wall size d maps show

the states and call areas. They
are specially designed for ector
ing to sh o w the progress toward
the Worked All States award of
ARRL or the Worked Almost
All States award put out by 73
(for proof of contact with 49
states). Since you will probably
be wanting to work for the
award on several bands you will
want several maps . They come
in groups of four.

73 BINDERS $4.95
These are not available as a

su bsc ri p t io n bonus. But you
st ill need them to make your
issues of 73 stand up on the
shelf . It also helps keep hack
issues from getting lost or spilt
on. Or into the hands of the Jr
Op The binders are a gorgeous
red and come with the nicest
se t ofyear stickers you 've ever
see n . Dress up your shack with
these binders.

LAPEL BADGES $1.00
Name and call identifies

you at club meetings. hamfests.
busted pot parties. Hand en
graved by skilled New Hamp
sh ire craftsman with loving
care. Only one lousy dollar.
Send first name and call.

Call Letter Desk Plate $1.95
How about dressing up y o u r

operating table with a desk
plate sh o w in g your first name
and call ? These embossed desk
plates are nice - and inexpen
sive . No zero available. so rry.
There is room for twenty let
ters and sp aces total.

Sideband LO$ Book $2.00
Are you tlred of using a log

book designed back in the
1920 's? Try one of these
1972-t'ype logs designed by
W2NSD /1. A pad of 125 log
sheets, 81ft x 11. with 20 con
tacts per page will last you tor
2500 contacts. Try this fir st
really modern log sheet.



FM BOOKS
FM AN T H OL O G Y 1 $3 .00

This b o o k is la r ltt"l y a co llec
tion from FM Bulle t in , edited
b y K6MVHan d WA8UTB. T he
materia l is taken fro m t h e edi
tio ns of F'eb ruarv 19 6 7
through F ebruary 19 6 8 .

TH E BEST OF FM $4.95
A h Uf t' selectio n of th e best

lech nica a nd constructiu n ar
t icles from th e r'M Jour nal In
cluding da ta o n the formation
of a repea ter grou p, licensing a
repeater . tran sistor sw itch ing
for receivers , 4 50 MH z gain an
t ennas , a di ust tng d eviation
without t est eq u ip me n t, n ar
ro wban d vs w ideband , crystal
product ion f r om ra w Quar tz
through final inspec tio n. tran
sisto rs ove r vibra tors fo r rno
b ile. sa t ire o n th e 41 V . elimi na
t ing tubes in early h ybrid h and
u nits, tra nsistor preamp (or
mik es, fr eq uency divisio n a nd
m ultiple xin g in repea ter con 
t rol, a djacen t rep eater prob
le ms , m u lti-fr eq uenc y for the
GE, ac supp ly for t he H 23han 
die-talkie , narrow ba ndi ng the
Pre-Pro g 450 u nits, converun a
4 5 6 Pro g Line Te lep ho ne m o 
b ile s fo r h am use , imp ro ving
the Gonser Fl\.1 Commu nicator,
improvi ng 450 Pr e-Pros receiv
ers, Wichita repeater, A REC
ne t a nd pu b lic ser vice , q u ick ie
Tt-po wer a nd whi ne fil t er: lo gic
eleme n ts for t o u ch tone d eco d 
ing, F M vs other modes.
sque lch fo r Moto rola Pa ger, in
s t ru ct io ns for repea ter owners.
pr iority in pu ts for a repeater ,
four freq fo r Pn·-Pro g). 6-Fn'q
esc fo r 8 0 D an d 14uD, Fl\l
clinic , FM takes ove r AM,
chcckt na crvsra t ove ns, nl-cad
charger , m o bile hin ts , a n d etc .

FM Rptr. Circ. M anu al $4 .95
Hardbound Edition $6.95

This 300-plus page b ook h as
ma t erial o n b asi c I-~M repeater s ,
na ti onal sta n d ard s for F M re
p eaters. carrie r operated re 
peaters , to ne d eco d ers for re
peaters, controlli ng repea ters
with tone s, im p ro vin g rep eater
intell i~ibility . m inimizing d e
sen sitiza t io n so lvi ng Intermo 
dulation p rob lem sA digital iden
tifica t ion. th e WBt) BFM tdentt
fie r I a compu ter-optim ized di
i ita iden ti fier WAOZHT d e
sign data, t.he Curtis identifier ,
the K 6MVII au topatch , the
Zero O K U au topa tch, the
touchto ne au topatc h , set ting
u p a m obile sta t io n encoders
for su b-eu d tb te t one burst a n d
wblsue-on use , mu ltic han nel
scan nin g, RI-~ preamp lifiers fo r
repeaters, a n te n nas fo r 2 m FM ,
collinear gain an ten n a fo r re 
peaters , weld in g ro d gro u nd 
plane , high ga tn m obile a n ten 
na , p o or man 's frequency m e
ter, signal ge nera tor circu its.

R epeater Bulletin $2 .00 yr
Monthl y bulletin o f n e ws

a n d activities of th e New
Engla n d Re pea ter Gro ups. Lots
of opin ions, con troversy , re
ports

h
eve n t echnical ar ticles

a n d t ink pieces. T his b ulletin
is availab le free to all a ma teu rs
li ving in the New En gla n d sta tes
wh o are active on 2m FM Out
s ide of this area t h e su bscr ip 
tion price is $2 per year . Issue
n u m ber o ne was Ja nuary 1972.

T he Bulletin is the pla ce
where the m ass o f FM info rma 
t io n is pu b lished tha t d o esn' t
make it in to 73 b ecau se there
just isn ' t e nough roo m. It ru ns
abo u t 24 pages per m onth (8112
x 11).

If you are in terested in a
su bscr ip t io n , sen d you r name ,
call , ad dress

1
_includ ing zi p , a

list o f the FM eq u ip me n t you
are u sing, th e repeaters yo u u se ,
a nd any repeater cl u bs o r o ther
amateur rad io clubs th a t you
are a member of.

Atlas of FM Repeaters $1.50
Listing , b y st a te an d ci ty, o f

a ll rep eaters, both o pen a n d
closed, in the world, com p le te
with cover age m aps o f m any o f
the major repeaters. Maps a re
inclu de d sh o win g the sta tes an d
cou n t ies, with the a reas o f re
peaters indicated .

FM R epeater Handbook $6.95-
This hardbound b ook from

Howard Sams is n o t availab le
o n the subscrip tion b onus d eal.
Sorry 1 b ecause it is o ne yo u will
wan t if yo u intend t o set up a
r epeater .
FM ANTHOLOGY $4.95

R eprints from the F M Bul
letin (Feb 67-Feb 68) includ
ing the new regs for 150 MH z
marine two-way co m mun ica
tions, mobile noise su ppressio n
t ech niq u es, a direction-finding
antenna for 146 .94 MH z, four
transistor crystal controlled
conver ter for 2m FM , three
oscilla t o rs for tuning up F M
receivers, ine xpensiv e preamp
fo r 2m and 6m, design mfo on
an te n na m atching, discussion
o f repeater proposals before
the FC C, d escription a n d d e
tails o n Baltimore repea ter
WA3DZD , firs t fi ve chap ters o f
t h e infa mo us Chronicles o f 76,
a si m p le T V I eliminator , con
verting the GE m obile su p p ly
to ac operation , com m u n ity
p ublic service, good and b ad
po in ts o f popular sur p lus 450
equ i p m e n t , d escription o f
W6FNO repea ter, using differ
en t m odes in a repeater con t rol
m obile , ho w frequent sh o u ld a
repeater 10 b e? , using 2 m FM
betw een planes, m ulti ple re
peater power o u tp u ts. plans
a n d circ uit for a hand tra n s
ceiver, ho w about a cross cou n 
try 2m F M n et? , m obil e tele
pho ne setup using a 450 rep eat
er , d escription o f Buffalo re
peater, 12 foot omnidirectional
antenna a la Camprod and Pro 
d e lin , plans for enco der a n d
d ecoder , SAR OC goings on
(ahem!) , power a mplif ie r fo r
home builder , n e w t ele phone
regulations for a ttach me n ts,
etc .

73 Back Issues Vol. 1 $3.95
This is a n asso r t me n t o f

twelve diff erent b ack iss ues o f
73 from the years 19 60
through 19 64. Norma lly th ese
back Issu e s would cost you
$1.00 o r m ore each , b ut since
this assor t me n t is our ch o ice
instead o f yours, thus the bar
gain . H ere is a good way to
build u p you r tech n ical libra ry
with hundreds o f interesting
a n d valuab le technical a r tic les
a nd constructionJ rolects. Y ou
m ay h ave mi sse th ese grea t
issu es when th ey o rij:tina Uy
came o u t , but d on't miss the
fun o f reading t he m n o w! T he
e m phasis o n art icles with n o
operating n ew s o r m onthly
colu m ns me ans th at little of th e
m at erial is d at ed .

73 Back Issues Vol. 2 $ 3 .95
Twelve diff eren t b ack issu es

o f 7 3 from th e years 19 6 5
through 1967. These are the
real vintage years o f 73 fo r
home builders o f transistorized
gear. Lots o f VHF projects an d
gad gets/ al ore. See for you rself
w hat 7 was d o in!; b a ck when
QST was s t ill b ringing you o n ly
tubes. At this pr ice yo u get o ur
cho ice o t b a ck issues . T h is is a n
exce lle n t way to fill i n missing
b ack issues , If yo u like to
ga m b le .

73 Back Issues Vol. 3 $3.95
Twelve different back issu es

o f 7 3 from t he years 19 68 to
1970. The se b undles are al
ready m ade u p so you h ave to
accep t o u r choice at this p r ice .
Indi vidual issues fo r m ost
m onths a re st i.1l availab le fo r
$ 1 .00 each for these years.

BUMPER STICKERS 4/ $1.00
Stick the se b right stickers

o n yo u r car bump er o r win 
d o w to le t pas."li ng FMers
k no w wha t c han nel you are
m onito ring . A va ilab le in any
co m binatio n o f the follo w ing
chan nels: 70

l
7 3 , 76 , 8 2 , 8 5 ,

8 8 , 91 a n d 9'1 .

CLOSEOUT
We h ave o nly a limited

n urn b er o f the following
ite ms. H urrl a n d o rder y o urs
befo re t hey re a ll gone .

CLOSEOUT
4 Pair : Walkie -Tal k te T R -3 Els·
co - per pa ir : $ 10 .0 0
8 T ravel Clock Radio Model
BNC~1 15 $10.00
30 13" Globes $10.00
B l 8 " Globes $17 .50
14 Classics Ed . A tlases $10.00
3 Im perial Edition $ 5.0 0
18 10 Transistor AM-FM-AFC
oAC Model 10FD-212 Digital
Time r : Clock Rad io $19.00
4 North American Solid S tate
AM Cloc k Radio ILa m p Model
No . LC9898 $1 5 .00
13 K-12 Prep S lide Rules $3 .0 0
2 Poloroid Swinge rs $17 .50

Mail to :

RADIO BOOKSHOP

P e terb or o u gh , NH

0 3 4 5 8

Name _

Street _

C;t, _

State Zip _

Call _

Please e nclose separate shee t
listing b o oks o rdered .



~~.~~~m~5 $249.95*
, eeel• • chln"_•• . • 2 m eIe r transce iver. ·Suggesred .'11 price

tiP E A R C E - S IM P S D N
DViSO'J o t:lLA~~ C(;l(fO<ATCN

P,O. Box BOO B iscayne Annex Miami, Florida 33152

R E A D T H IS BY "GUS " W4 BP D
(Actually an advertisement in "disguise "l. YOU spend
hundnds o f S o n gear. a ntennas. m ikes. etc. then Y O U
spend countless hours o f li stening " H OPI N G for some OX .
WH Y NOT d o i t the easy way? Subscribe to the WORL DS
O NLY weekly O X Magazine and d o it T H E E AS Y WA Y.
O X ne ws in d e p th. , u pco min g events, da t es, trees. tim es ,
O X Q SL info, stories " articles by D X ers. p ictures. ALL
you wan t to k now A BOUT O X ! NOT H ING E L S E! OU
Y ES - I also pTin t F B Q S L's , p riced right. Send 2501 for 25
sam p les a n d pr ice list. H o w about it? SUBSCRIPTION
R ATES ; First Class Ma il t o USAl. Canad a &: Mex ico 6 m o .
$6.00 o r 1 y r . $ 1 2.00. T Ut; D X E R S MA G A ZIN E.
D R A W E R " OX", CORDOVA, S .C. 29039 - U.S.A .
(TH A NKS)

.

FIAM,ElectroniCY ' ) FIELD INTENSITY AMPLITUDE MODULATION
250~W: T ha rpe // )- ) Amateur Do-lt-Yourself//1.T al lahassee / I:::;,f Directive Displacement ModulationF L~2303/ / rH o . to O rder : /f'. / Guaranteed FlAM Specifications:
send~r M.O kno wn modulatio n system th at is comoat -1- The o nl y

( f / 7 i b le w t h AM & SSB.
2. U se F I AM secret com m. system betw een t w o stat ions.

Paten t 3. Uses the same F IAM contro l unit f or 6 t h r u 2 0 m .
App l ied ../ Vag i A nten nas.
For. ,. \ ..... j .-/

Slend for: ~ :
T ests i n d icate less c ross ta lk.r-> ( Free typ ica l F lAM R eceiver Ad aptat io n d etai ls.
Po stage .... ........... .... . ........ . . . $ . 10

3 Watt SSB o r CW AM & SSB 2 . FlAM Co nst ru ct ion & Operatio n Man u at. (P ostage
Audio Amp. Transce iv er TRANS~

Inclu d ed) . .. .. .. .. . .. .. .... . . . . . . . . .. , 1.2 5
S INE Wave CEIVE R 3 . 2 Modulation Cont ro l u n its. ... ........... . 36.95

TONE GEN. 4 . Postage & H.C . for item 3 . . . . . . . . . . . . . . . . . . . .~~
5. A d ditio nal compo nen ts (purchased from o t hers). 40.0

,

TRANSCEIVER POWER SUPPLY
he po wer supply shown in Fig. 1 from old TV sets. Diodes and capacito rs are
delivers 700V de @ 200 rn A, 250V de available from surplus outfits for very low

@ 300 rnA, and - IOOV de. It works very cost. The total cost should be less than $15.
well with the Heathkit SB and HW series The Cinch-Jones type plugs used in many
transceivers. It also works fine with the rigs are available fr om John Meshna ( 19
National NCX-3, NCX-5, and 200 trans- Allerton St. , Lynn MA 01904) for 50¢ each.
ceivers and any other rig requiring these Doug Pongrance WA3JBN
voltageds. The transformers are salvaged

01 THRU 011-1100 PIV, IA

O.
lOO K,.+ CIO

I """3~OV

-roo vee
' 7 "110 )IF lOOK
400V ,.
" 0'
110 )IF lOOK
400V

,.
GROU NO

-100 vee
II IAS• "1 8O )l F

I>OV

0'
~OOA

"

' H
3 0 0 mA. ,.

1
40 jlF
3~OV

~-~4/20 H~-~----~:::-----o
30 0mA

cs
8 0 )IF
I ~OV

,H
300m"

cs

200 PIV...

,.
"T"OOO !!lOO PIVm I kV IA

:.::~-------------------------------o 12 .6 VAC

117
VAC

TI

'"V>,

Fig. 1. Power supply.
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ectric

G. S . Corpe W6LM
P.O. Box 308
Wdghtwood CA 92937

•
uner

H ere is a pract ica l, useful lit ti c gadge t
that is easily co nst ruc te d , and is so

simple, it is id eal for a first cons truct io n
project fo r a Novice . Just a simple timer tha t
will turn a rig o n automatically so when
yo u r sked time arrives . the rig will be all
warmed up and help avoid und esirable fr e
quency drift .

The heart of this tim er is a cheap alarm
clock . One that , whe n the alarm goes off, a
key o n th e back o f the clo ck turns o r
u nwin ds. My clo ck cost $ 1.98 and has
wo rked perfec tly no w for fo u r years. When
the key turns , it drops o ff a sho rting piece o f
metal. closing the ac circ uit, as explained
below.

The base board may be of any material.
Mine is just a small boa rd , 5 x 7 in . It s size,
and the a rrangement o f parts, is not critical.
If yo u wish you may rig a dust-co ver, using a
card bo ard bo x painted with black pain t.

You will nee d these parts : clock , ac plug
and co rd to reach from timer to elec t ric
o utle t su p plying cu rren t to your rig, DPST
switc h to o pen the ac line, socke t to p lug
you r rig in to and a fuse h older and fuse , if
you wish o ne. The swi tch tha t do es the
turn-on job is made from 2 lengths o f .~

round woo d, about 3 in . o r so long. You will
need a fe w square inches of co p per foil to
co ver the .% round wo od pieces.

•
Glue a brad abou t 3 /8 in . o r so long o n to

the key o n the back o f your clo ck . Use

I
I
I
I

~~o-.l-<

Fig. 1. Tim er. Parts: 1. Socket to plug transmitter
into . 2. Fuse - any kind is OK. 3 . Switch - 2
pieces of ~ round, copper covered. 4. DPST
switch. 5. Cord long enough to plug in to electrical
ou tlet. 6 . Plug.

epo xy glue, and it will hold for yea rs. Cu t a
brass or copper d isc o r sq ua re piece of stock
about 5/8 in . o r so , ro und or sq uare , a nd
drill a small hol e in it toward o ne side, to fit
easily over the brad o n the clock key .

Cove r the two pieces of ~ round with
copper fo il and connec t a wire to each and
fasten the ~ rounds to the base , very clo se
together. The distance apart is such th at
when the metal piece d rops o n the two 14
round pieces, it closes the circuit across the
two pieces. Leave room for your clock to sit
on the base, d irectly in f ron t o f the J4 rou nd
" swit ch ."

Se t the ala rm o n the clock fo r the desired
turn-on ti me; pu t the piece of metal o n the
brad o n the clo ck key , and Se t the clo ck on
the base so that the brad is u p above the ~

round "switch." When the ala rm sou nds, th e
key will tu rn, dro pp ing th e metal piece off
the brad and letting it fall o nto thc
"s witch. " closing the circu it. That's it !

I leave the rig switch o n , and tu rn the rig
o ff by o pen ing the DI'51' switch , which
takes all cu rre n t off everyth ing so yo u can
pick up the metal piece and have it read y for
the next t ime . ;Be su re to use a d ou ble pole
switc h so that both sid es of the ae line an'
en t irely cu t off. If yo ur junkbox won' t
provi de a DPST switch , yo u can buy o ne at <.I

very lo w price.
My timer uses a DP DT switch with o ne

pair o f con tac ts not used - j us t beca use I
11a,1 t l1is swi tcl1in thejul1kbox .

. ..W6 LM
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J J •••
T he followi ng circuits have appeared in the referenced books, m agaz ines , applica tion notes, e tc.

Wh ile we t ry to rep roduce all of t h e informa tion t h at shou ld be needed by a n experienced construc tor,
readers m ay want to avail th em selves of the o riginal sources for peace of m ind.

R eade rs are reque sted to pass along any in te reettne circui ts th at th ey disc o ver in sources o ther than
U.S. ham m agazine s. Circu its should be oriented to w ard am a teur rad io and experimen ta t ion rath er
tha n in d ustrial o r compu ter tech nology . Su bmit circu it w ith all parts values On it, a very brief
exp lana tio n o f the circu i t and an y addi tional parts in fo rmation required, give th e source and a note o f
permission to reprin t from th e copyrigh t h older, if any . and th e reward (or a p ublished circuit will be a
choice of a 73 book. Send y o ur circuits to 73 Circu its Page. 73 ,Magaz ine . Peterborough N lI 03458 .

ON-OFF

" TO

110 ......e

II"' 12 .• .2
VA<

"
IA

"
.3 ••'lOA 2 .4 A

"

+CI +(2
1000~ SOO JlF

I -t-P)0'
• HEP 2~

*
+---- --0+9 VOC

~D3

HEP 104
ee
4 .7K

'-- - - --....--~~ .....__....----~>_--.,._-<J GIWUND

* THt: HoEP 2'4S SHOUl.D 8E MOUNn:D ON ... HEP ecc
HUT SINK FOR ADEQlI...n: HEAT DISSIPATION

Simple power supply .Circuit courtesy of Motorola Construction Projects.

-,
PHONE
OO A

0 1 ,...
SIGNAl.
OIOOE

V
(360 pF ;: :::::: .001 ;; "u ?

/
,

''"0
20

~TERNALrh aROU ND

Cry stal diode receiver, the sim plest radio possible,
runs forever without batteries. Signal diode is
Calectro K4·S50. Circuit courtesy of GC's
Calectro ·Handbook.

curve a t left shows this effect. For example,
note that a rod driven two feet down h as a
resistance of 88n; the same rod driv en 4 feet
down has a resistance of abo ut SOn Using the
40% red uc tion rule, 88 X 0.4 = 3 Sn reduction. A
4·foot deep rod, by th is calculation would have a
resis tance of 88-35 or S3f2 - comparing closely
with the CUIVe values.

EXTERN...l.
"'NTENNA

~

0 -
0

0

0

0

•

''0

20

,.

o I 3 4 0 • 1 • • 10 II

DEPOTH " ..-00, I"~ET •

E...ATH M SISTAHCE DECMAsn WITH DEPOTH " t:l.ECTI'tOOf
IN E"'R TH .

When you fin d that yo ur earth-electrode reS1S·
tance is not low enough, there are several ways
y ou can improve it : 1) Lengthen the earth
electrode in the earth ; 2 ) Use multiple rods ; 3 )
Treat the soil. As yo u migh t suspect, driving a
longer rod deeper into th e earth , materially
decreases its resistance. In general, doubl ing the
rod length reduces resistance by abo u t 40%. Th e
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OU1

- 12'0'

+12V

",K 22K
K><

"OY
- 12V ,

T 10K 10 K

~
'OOK :5 741

•
'M + 12V

-12'1
r; a 1 a

NON- INVERTING 141

INVERTING
,., •

0-100",INPUT
« IOV
PEAK

O.
K

n 0 1
'I'70A

.: , "'OK
0 '

ta H, 2.71< 1

"' a' DO

0'
IK

c .,
•'\J7 100 IlF \"1

01-1 /2A,100 PRV
1<1-12V. I ~O.l'l. RELAY
QI-2N:54Ie l PAEFE~EDI Of 2N3!8!
Q2-2N2648

re-

TH

Low speed counter, scope or audio de inpu t level
and polarity switcher. This circuit will change the
level of th e in put signal by means of the p o t. The
polarity (rise and fall ) may be in verted by means of
the switch . (Thanks to W0LMD)

I;')
..,

'" '[\CHARACTER IST ICS
I

ftji
\ ,\/, :[\

I

I I I \
"AGC ·O~!v l I I

3 .0V ~J I I I'
3,~V 4.ovA

0 " 0 on no O T'

ee
0 Q2 ~E TO
TO 0v

al

.. " cr 0' 01

,
E

QI~8
c I 0 1 I

HO O Ta

Timer board, adjustable 0 ....... 20 seconds. R l - 12V,
l S0n relay ; D1 - % amp, 100V ; Q1 - 2N34 16
(preferred) or 2N3393; Q2 - 2N2646 (K6AE1-p.

' 0

•
~20
z
•o
••
~IO

'0 30 4 0 eo 60 70 8 0 9 0 10 0
FREQUENCY (MHz)

i. a cs /V

''''' I,. AGe

" ce
"VeeI,. ". -,

'OA
LOAD

IC'

HEP ~90

01
~I O.n..

ICI

HEP '90

8 10 2,3,1

!~I~

U
0.,42

"
-: !:- C3lOO'

Wide ban d 45 MHz arnplWer, with chart sho wing A GC ctv erecteristics, Circuit courtesy of Motorola.
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K'

T~

"SECRET
RESET sw.
NORMALLY
CLOSED

0<
HEP,..

+9 TO 12 VDC

.3

.BO~

A D'
HEP 320

>-__",G C

.,
'O K

..
'K

lAMP AND LENS
ASSEMBLY FOR

FOCUSING
LIGHT ON

PHOTOOIOOEr--- - .., 01 r-+;HfP

i~o !e-:"
L~~..:~~ L_--<l~>-__- - --1

O.
HEP~

1. --0 TO SPEAKER

L-<'~ VOICE COIL0'
HE P K l
.. ,-U

POTTER 8 BRUMFIELD
RS50 6 VOC ( 335 .1\. COIL )

.,

0'
HEP312

E

.,
VOC

T. V. commercial killer, wi th no interconnecting
wires. Use a flashligh t to key relay. Circuit
features low bat tery drain , auto reset. Courtesy
Motorola construction p r oj ects.

E

V'
~

"
.,
3.3 1<

••6.7K

..

1(1 - POTT ER Il BRUMFIE LD
RS50 6 VOC (3 3 5 .... COIL )

ALL RESISTORS ° lnw

A

,---.,---+- •

'K
HEP 55 SENSITIVITY

CONTROL

'--4-_C
TH IS CIRCUIT MAY BE INSERTEO FOR
INCREASEO AND AOJUSTA81.E
SENSITIVITY.

2 transistor - 2 resis tor equivalen t of a program
mable unijunction transistor (credit WB2VKU).

Burglar alarm (photoelectric) will actuate alarm
when light .beam is broken. Courtesy Motorola
construction projects.

"

- . 50 ".
100 kHr 10 kHr

ICI - 7473
1C2-74~

IC3- NSO

""-""'"""-7404
Crystal caJibrator. This circuit gives symmetrical square waves out on 100, 50, 25 & 10 kHz. The
treouency switch may be any distance from the to tal1y shielded calibrator, as the lines have only dc
levels. (Thanks to W0 LMD)
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+9 \lOC

orrwt

-- ., a,

\!

.. .,
~.,

••
,

tet ••
-- --

''''''''

' . 0 TO CONTROLlING
I L....<>OEVICE

KO

POTTER 8 BRUMF"IELO
RS!50 6 \lOC
(33!5.1\. COIL)

so
RESET

0'
HEP".

D'
HEP 320

C

A

"K
SENSITIVITY

G

.,

.,
.aOA
1/2*

a,
HEP 312

E

v-
-,...----,0-- - -0 +12'1

L--~OOOA

Headlight operated garage door or light switch.
Relay contact will close when light hits photo
diode. Sensi tivity adjustment is provided to pre-
ven t false triggering. Circuit courtesy of Mo torola
construction projec ts.

....

a,
e..,..

••
OK.,

,00<

. 0
'60A., a,

2H37'02

741 used as a high speed comparator. The output
of this circuit varies from +12 to +2 volts and back
with extremely fast rise and faU times. (Thanks to
W~LMD)

Two transistor video amplifier, medium inp ut
impedance (SK) and lo w output impedance.
Almost any small signal HF transistors wil l work
in the circuit but ideally they should have a high
cut-off frequency, reasonably high curren t gain
and low output capacitance. In deciding on
circuit values, the value of R3 should lie between
about 2211 and lOOn and the value of R2 chosen
to suit tlle gain required. Courtesy, Journal of BATC.

- 12 '1

ce
ooסס • •
~ 600A
ev ...._

ca1'0.,
t!, .'

-12'1

,

SK

741

•SK

'K
INPUTS

35-36 144 - 148
Power 42-441.6- 3.5 28-29.7 150.8 - 161 .6 450-460
Watts 50-54MHz MHz MHz MHzMHz

10 40 100 40 15 10
50 90 220 90 35 20

100 125 360 130 50 30
180 - - - 65 40
250 200 490 205 75 45
500 - - 290 - -
600 300 760 315 11 5 70

1,000 400 980 410 150 90
10,000 1,250 - 1,300 - -

Recommended safe distances, in fee t, from blasting sites for mobile transmi t ters.

Reprin ted from the British Columbia FM Comm. Assn .
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+3_~

VOC

C~ C6

r r
'0 ,, • T>

IO'OA'" LOAO
OlfTPUT

4 6 10:1

• 2 ,3,7

C4

AL L RESISTORS · 112 W

• • "
" " " " ee
4 7 0 .1\. '.K 330 K 470 .1\. zr «

62
., ,e 0' -

0' ' 30K E HE'

~o" 0
P310

18~61 ; " b- ~2 B
}::~OF ::: r:: ,OO~

ee ' .,
4 ' A '" " ., 33K

'" "A
' J,

GFlOUND

cr
AUOIO (3 )

'n.,
~'"

1: 3

Siren oscillator with an atten tion get ting rising and
wailing outpu t. Use wi th burglar alarm . for insta nce .

41.1\. V

AL L RESISTORS : 1/2 W

HEADPHONES MAY BE
SUBST UTED FOR
SPEAKER

tOO .I\.

SPEA KER

C2

-IE- SIGNAL
- - - ....... GENERATOR

."

+ 9 - 12
VOC

+ 9 TO
25 VDC

.. CI-
METRONOME - 10 IJF
COOf PRACTICE OSC. - .01 IJF

SIGNAL GENERATOR -
VALUES BETWEEN T HOSE
SHOWN ABOVE MAY BE
SWITCHED FOFl FREQUE NCY
OfSIRED.

KE;"

" 0-

.,
6.8K

f- •6
,;, 0 ' >-HEP3 10

' OK
' ....... B2

E
er

z
~* CI ~,

Metronome or code prac tice osciltetor and audio
genera to r.

ICI- HEP ~90

CI -I IJF
C2,C 3 -0 .41 ).IF
C04.C7-0.I j,lF
C~ , C6 - I. ~ TO to pF

CTUNE TO ~2 . 2 ~ MHzl

T I - 6 : 18 TURNS NO. 32 AWG
WIRE ON MICROMETAL
T- 12-2 CORE ,

T2 -28 :3 T URNS NO. 36 AWG
WIRE ON MICROMETAL
T-12-2 CORE.

6 m eter A M m odulator using a Mo tor ola HEPS90.

ec es
1111 ...
VPl:
.YNC

,.,
I~ HZ
HQRll
SYNC

1/8 &

11:\ Hz

SYNC

." .,V

~ PF VKA7fF
,

" 9 10 II 4 " e 9 10 11

IN914

74 12 1 7473 74 12 1

470.11. , s , •ICI 10 'm',
IN914 -

,JJ ~ IC5

55 U ~4 55

r.
I' 4 I' " r .,v

r r: ." r. e " e
'" • ~, '"

, •
'" c

e ' I:"cl~,
e r

." ." r-
112 -' I e 1r2 I I e ,.

7492 1490 74 121

14
IC '

, 14 , • ,
ICO ~o mS

ev

1
u ICO

-:-1 2 -:-10 55

I' 1'° 1 '1' e 17 110
IC7-7402

ev r ,
•

•

SSTV frequency stan dard. Th is simple circuit provides the n eeded pulses for slo w scan TV cam eras,
fl yin g spot scanners, and pattern generatorS (thanks to W0L MD).
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Semiconductor Supermart
• MOTOR OLA . RCA. FAIRCHILO • NATIONAL. HEP • PLESSEY

OIGITAL REAOOUT
At a price

everyone $3.20
can afford
• Operates from 5 VDC
• Same as TT Land DTL
• Will last 250,000 hours

Actual Size

SPECIAL OFFER
• Digital readout
• BC Dto 7 - Segment

Decoder/driver
. 7490 Decade Counter
. 7475 Latch

Only $8.20

PLESSEY
SL4030

3.5 WAUOIO AMP IC
HI·FI DUALITY

$3.95
with 12 pages of

co nst ruction data

The MINITRON readout is a min iatu re direct
viewed incandescent filament (1-Segmentl d is
pl ay in a 16-pin 01 P with a hermet icall y sealed
front lens. Size and appeara nce are very s imilar to
LE D readouts. The big different is in the price.
A ny color filter can be used .

NATIONAL OEVICES
LM370 AG e /Sque lch amp $4.85
LM373 AMfFMfSSB st rip $4.85
LM309K 5V 1A regulato r. If you are u sing TTL
you need this one. . $3.00

MC 1550
CA3020
CA3020A
CA3028A
CA3001
MC 1306P
MC 1350P
MC1357P
MC1496
MF C9020
MFC4010
MF C8040
MC1 30 3P
MC1 304P

POPULAR IC's
Motorola R F amp $ 1.80
RCA Yl Waudio $ 3.07
RCA 1 audio $3.92
RCA RF amp ..... . •. ... . $1.77
RCA. . . . . . . . . . . . . . . . . .. $6.66
Motorola Y, W audio $1.10
High gain RF amp/ IF amp . . $1. 15
FM IF amp Quadratu re del . $2.25
Hard to find Bal. Mod $3.25
Mot orola 2-Watt audio $2.50
Multi -purpose wide band amp$ 1.25
Low noise preamp $1.50
Dual S tereo preamp $2.75
FM mu ltiplexer stereo de mod $ 4.95

CORES AND BEADS
T20().2 $ 2.00
KW Balun kit only 53.50
T68-2 3 co res 51 _00
T 50-2 3 co res $1 .00
T 50-6 3 cores $1 .00
T50-10 3 co res $ 1.00
T44·1 0 3 cores $1 .00

BEAD SPECIAL
Ferrite Beads 1 doz $ 1.00

MOTOROLA TUNING DIODES
FETs

MPF 102 JFET $ .60
MPF 105/2N5459 JFET $ .96
MPF 107/2N5486 JFET V H F/U HF $1.26
MP F 121 Low-cost d ua l gate VHF RF .. S .85
M FE3007 Duel -qate $ 1.98
40673 Dual -gate $ 1.75
3N 140 Dual-qate $1.95
3N 14 1 Dual-gate $1.85

NEW FAIRCHILD ECL
HIGH SPEED OIGITAL IC'S

9258 Dual " 0 " FF toggles beyond 16 0 MHZ
....... . .. ..... .. .. . . . . . .... $4.65

9582 Mu ltdunction gate & amp lifier $ 3 .15
95H90 3 0 0 M Hz decade co u nt er $ 16.0 0
A 95H90 & 9582 makes an excellent p resca ter
to extend lo w f requency co u n t ers to V HF - o r
use two 9528s for a 160 M Hz prescale r .

SIGNET ICS PHASE LOCK LOOP
NE56 1B Phase Lock Loop $4.75
NE562 B Phase Lock LOOD 54.75
N5 111A FM/IF Demodu lator 51 .50
NE566V Funct ion Generator $ 4. 75
NE567V Tone Decoder $4.75
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Silicon voltage variab le capacitance d iodes in
TO-9 2 plasti c case like plastic transi stors. Both
standard Motorola and HEP numbers are listed ;
dev ices are same . Capacitance value is typical at
- 4 Vdc. Tuning ratio is approx. 3 :1.
MV2101 /R2500 6 .B p F $1.10
MV21031R250110 pf $1.10
MV2105/R250215 pF $1.10
MV2109/R250333 pF $1.10
MV2112/R2504 56 pF $1.1 0
MV2115/R2505100 pF $1.10

FAIRCHILD RTL DIGITAL IC's
UL900 Buffer 80
UL914 Dual 2-input Gate 80
UL923 JK f lip -fl op $1.50

Please add 3 5£" f or sh ipp i ng

Circuit Speciolists
Box 3047, Scottsdale , AZ 85257

FACTORYAUTHOR/ZED o/STRIBUTOR FOR
Motorola HEP - Circuit-Stick - Plessey
All devices are f irst quality and are
f ully guaranteed.
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WORK ED OHIO'S HIGHEST POINT
AWA RD

Sponsored by the Cham paign
Logan County Amateur Radio Club.
Will be Issued for co n tac ts made dur
ing! field day and one of the VIIF
co n tes ts with the club sta tion
W8 EBG; o perati ng at Ohio 's highest
point located in Belle fo ntaine . Ohio .
Onl y con tac ts made after J une I .
1972 will count. Send $ 1.00 o r seven
IRe s -to covet cost of handling and
mailing to : J ohn L. Wentz, Bo x 102.
West li berty , Ohio 43357.

RAD I O CLUB OF TACOM A
HAM-FAIR will be August 19th and
20th a t the Sportsmen's Cha teau.
164th and Canyon Road. sou th o f
Tacoma. Activities will include con
tests, transmitter hunts. tech nical
talks and displays. manufac turer's dis
plays. auc t ion . coun try store . beauty
con test, and door prizes. Grand prize
will be a so lid -state 2 me te r t rans
ce iver . Talk-in frequencies - 146.76
and 3965. Camp ing-$ 1.50 per n ight
with elect rical hoo kup. Advan ce regis
t ration will cost $5. 00 and includes
Saturday even ing d inner. or $3 .00
without di nner. Con tact Emil Koth.
K7GPK , 136 16 10th Ave. East .
Tacoma , Wash ington 98445. fo r regis
trat ion fo rms o r mo tel info rma tion .

ROCKFORD AMATEUR RADIO
ASS 'N The Bel-Rock Hamfest wil l be
held August 20 at the Boone County
Fairgro unds just north of Belvidere .
Illino is o n h ighway 76. Free coffee
and don ut s from 9 :30 to 10 :00 AM.
There is no set-up fee and plen ty of
free parking is available . Talk-in on
146 .94 MJlz. Advance t ickets are
$ 1.00, $ 1.50 a t the ga te. For fu rther
information . contac t : Lee Gehlause n.
WA 9WVY, 4610 Cay uga, Rockfo rd ,
IL 6 1ID7,,

SWAPFEST & PICNIC Sund ay
August 13 . at the City Par k in
Levellan d , Texas. Sponso red by the
Nort hwest Texas Emergency Ne t and
the Hockley County Ama teur Radio
Clu b. This even t is for the en tire
fami ly . Bring your o wn picn ic basket.
Free registration begins at 0900 .
Lunch a t 1300. Swapping all day.
Mob ile talk -in freq uen cy is th e Net
F r e q u en c y of 3950 k H z &
146.28 -88 , the Levelland Repeater
(WB5E.\ t R) or 146 .34 - 94. through
the l ubbock repea ter .

AUGUST 1972

7 T H. ANNUAL MELBO UR NE
HA~fFEST sponsored by th e Platin um
Coast A.R .S., will be held Sep tember
16th and 17th at the Melbo urne
Florida Civic Audi to rium. Ho urs : 9
AM - 4 P~1. Bring your gear to sell or
t rade . Plenty of paved parking. Regis
tration $1.50 for each adult . Children
free . For more informat ion write
Do nald E. Sanders W4BWS , 14:!2
Virginia Drive , Mel bo urne, F lorida
32935.

The ann ual Io wa 75 meter phone
ne t will be held on the th ird Sunday
in August. August 20 , 1972 , a t River
view Park in Marshall town. Io wa . All
ama te urs and their families are cor
d ia lly invited, o r anyone interested in
ama te ur rad io . Each should bring a
covered dish and his own service.
Fest ivit ies will begin around noon.
Prizes will be offered and a swa p tab le
will be availab le.

P RA IRI E DOG AMATE U R
RADIO CLUB of So u th Dakota will
hold its Summe r 19 72 picnic August
19th and 20th a t the Isaac Walt on
League Club House o n Lewis & Clark
Lake wes t of Yan k to n, Sou th Dako ta .
The festivit ies will begin at I :00 PM
Saturday with a talk -i n o n 3955 KHz
and 146 .94 MHz. There will be swap
tab les and a social get-toge ther. t rans
mitter hun t, films , tours o f Elec
t ro nics manu factu ring plants and the
Gavins Po in t Dam. Specia l in teres t
sessio ns, programs for th e ladies,
bingo , and nearby swimm ing fac ilit ies
promise to make this th e even t o f the, ,
year. To pre-registe r, send $4.00 to
P.D.A.R.C:, PO Bo x 321 , Yank ton.
South Dak ota 57078.

The Shenandoah Valley Ama teur
Radio Club will hold their annual
Harnfest in Winchester , Va . the week
end o f August 5 th and 6th.

A kick off Dinner will be held
Saturday nigh t, ticket s 5 .00 each.
The Hamfest will begin Sunday a t
10 :00 AM at the Winchester National
Guard Armo ry ad mission free . Regis
t ra tion for door prizes $ 1.00 each (no
limit ). For further in forma tio n wri te
fo r flier .

Shenandoah Valley Ama teur Radio
Clu b Inc. PO Box 13 tJ , Winchester,
VA 2260 1.

The fo urth annua l Danville Ham
fes t will be held Sep tember 3 a t
Douglas Park . 146 .94 will be moni
to red along with the Danville 22/82
and the Champa ign - Danville 3 4/76
mac hines for talk -i n traffic . $1 ad
vance registration and S1.50 at th e
ga te. For further in fo rmatio n write
Alan Woodrum WNHAC, 16 15 N.
Bo wman , Dan vi lle IL 6 18 3 2.

The Zero- Beaters An n ual Hamfest
will be held Su nday , August 6 , 1972
in th e Ci ty Park at Washingto n ~Io .

Door prizes, free ha m gea r auction,
free bingo for the ladies. Cake walk,
fre e candy scramble for the kids.

The HA~I FESTERS 38th Hamfcst
and Picnic will be held on Su nday,
August 13, at the Santa Fe Park,
Willow Springs, IL, so u thwest of
Chicago . Exh ibits for Oxl' s and
XYL's famo us swappers ro w. For
informa tio n and t ickets write to
Joseph W. Poradyla. WA9IWU , 570 1
S. Cali fo rn ia Ave . Chicago , IL 60629.

The Tex as VHF-FM Society will
hold its annual summe r conven tion
August II , 12, and 13 at the Villa
Capri Mo tor Ho tel in Austin . Texas.
Techn ical sessions, manufacturers' dis
plays. door prizes, ladies ac tivi ties.
Call- In will be through the Austin
34-94 repeater. For mo re informa tion
wri te Gene Chapline , KSYFL, 2206
La Casa . Austin , TX 78704 o r La rry
Higgins. W5QM U, 2522 Old Hicko ry
Trail , San Antonio , TX 78230.

The Burli ngton Ama teur Rad io
Club , Inc , Burl ington , Vermo n t, wi ll
spo nsor the 1972 INTER NA TIONA L
FIELD DA Y a t the Old Lantern ,
Ch a rl o t te , Vermont. o n Su nday
Augu st 13 . 19 7 2.

Outstan d ing features include the
Flea Marke t. Con tes ts. Demo nst ra
t io ns, special even ts fo r th e Lad ies and
the Rock Crowd. Refreshments ava il
able all day, excellen t camp ing faci li
t ies o n grounds. Sa tu rday Nite Happy
Ho ur from 6 to 12 PM. Come a fe w
day s early - talk in o n 34-94 , 22-82 ,
16 -7 6 , 28-88, a ll mo untain-top
machines (na tch).

Registratio n 53.50 at the ga te ,
S3.00 early bird. Write to : AI Sno w,
K I S LU , J 2 Du che ss Ave. S.
Burlingto n , Vermo n t 0540 1. For
more info rmation con tac t IFD chair
man Bo b Hall , WI DQO, Ge nera l
G ree n R d Shelburne , Vermo n t
0548 2. Pho ne (S02) 985 - 2235.

On the 23 rd and 24 th o f Sep tem
ber, 197 2 , the North West Amateur
Rad io Conference is being held a t the
University o f Lancaster, and they
would like to ex te nd a warm welco me
to any America n ama teu rs wh o will be
in Britain at th at time to attend th e
conference . Any in terested ama teu r
may write to Me. Philip Jones. Depart 
men t of Envi ro nmen tal Sciences. Th e
Universi ty , Bailrigg, Lanca ster, Eng
lan d .
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VAN W2DLT ELECTRONICS
302X Passaic Ave.
S t ir ling , N.J . 07980
Phone : 201--647-3639

'1'-'"'1~ "'" rrr SEND STAMP FOR
W"'" """ J..»~ NEW PICTURE CATALOG

•

DESKFAX 6500 TRANSCEIVER
Conversion in May '72 QST
Complete Unit: $15.00 , 2 /$25.00

• MACHINES
• PARTS
• SUPPLIES

f TOROIDS--88 or 44 mhy
Never potted--center-tapped
Ppd in USA only. 5 for $2.50
30 for $10.00

• Ribbons for all teletype (nylon) 12 for $3.50
ppd

.11/16" paper tape : 40 rolls-FRESH , $S.OO

.Single sheet roll paper (SW ') --FRESH. c ase of
12 for $12 .50

.SPECIAL: 60 speed mod 15-19 gears
(74912-74913). $3,50 set ppd

• Manual (TM 11 -225S) for TXC-1 , A, 8, C , 0
Facsimile Transceivers. $7.50 ppd

• Fax paper . 12" x 19" for T XC·1 , Cut up for
Deskfax, 250 sheets. $3.00 /pkg

FACSIMILE &TELETYPE

PARTS! TUBES!
\~""""send For ....,pi'i' - 36t;per

CORNELL'S 3~ tube
New Color .- t~~re ~

Catalog IF NOT SHIPPED
48 Pgs. New Itoms IN LOTS Of 100 IN 24 HOURS!

4215 S University Ave. San Diego, Calif. 92105

ttennon
Buyers, Engineers, advanced Technicians:

We have the best test-equipment & oscilloscope
inventory in the country so ask for your
needs . . . don't ask for an overall cataloi ._. .
we also bu so tell us what ou have. Price it.

HIGH·SENSITIVITY WIDE·BAND RECEIVER
COMMUNICATIONS. BUG DETECTION

• SPECTRUM STUDIES
38-1000 MHZ AN/ALR -S: Consists of brand new tunerr
converter CV·253/A LR in original fa ctory pack and a n exc.
used. checked OK & grtd main receive r R-444 m odif ie d fo r
1 2 0 v. 50/6 0 h z , The t uner c o vers the rang.. in 4 b ands;
each band has its o w n Ty pl." N A n t . input. Packe d with each
tuner is the factQD' illS-IIector'~ ch ecko ut sh eet. The one we
opened show ed SENSITIVITY: 1.1 UV a t 3 8 .4 mh >; , 0 .9 a t
133 mh z, 5 at 538 mh >; , 4 L;, at 778 mhz, 7 at 1 ghz . The
rec e ivf'r is actually a 3 0 mhz IF a mp!. with aU that fo ll o ws,
including a d iode meter for relative signal st ren gt h s : a n
attf'n. calibrate d in 6 db steps t o - 7 4 db. follo wed b y a n
AVC posit io n; Pan.. Video &< A F out.p uts; sw it c h se!~ct pass
o f ± 2 0 0 khz o r ± 2 mhz ; and SELt:CT AM or FM! With
Handbook & pwr . input plug, ali o nly 375.00

CV-253 Converter only . good u sed w /book 99.50
STODDART NM50A Receiver 300-1000 mHz 95,00

BRAND NEW FREa-$HIFT TTY MONITOR :
NAVY OCT-3 : FM Recei ver type, Ire q . range 1 t o 2 6 Mlh
in 4 bands. can t. tuning . Crystal ca li b. Rl.'ad s u p to 150 0 H l.
deviation o n b uilt-in VTV M. Cost S 1100.00 each ! In
origin,!,' b o x , w it h inst ru ct. bo ok & cord 1 fo b MariposaJ Cjj1.
MIn. signal ne t."ded : 1 5 m y. Sh p g wt 110 b s . . . . . • <f9.t10

R. E. GOODHEART CO., Inc.
Box 1220 GC, Beverlv Hills. Calif. 90213
Phones: Area Code 213, Office 272·5707

We have p. X eeeivers. s .
SENSITIVE RECEIV ERS f rom 3 kH z 10 75 Hz __ . ASK!

REGUL. PWR SPLY FOR COMMAND. LM, ETC.
PP-106 / U : Me tered . Knob-adju stable 90-270 v up to 80 rn a
de : a lso select an A C of 6 .3 v 5 A, o r 12.6 v z , A 'Or 28 v

~6" I ~S. ~i.t~. ~~~i~.g . ~~t.p.u.t . ~ 1.U ~. -. ~l~ .t ~~~ . ca,a ~ ~~I:~ 9~h
BARGAINS WHICH THE ABOVE WILL PUWER:

L M-( *) F req. Me t er : 125-20 MH z, .0 1<;>. C W o r AM , wit h
ser ial' match l'd calib. bo ok , tech . d ata , m " ting p lug. Sh ippin g

T~J~~~re~;. M';t ~~ : ' 20-:'480~h~ . '001% . : : : : : : : : : : ~~:~8
R23AIARC5 Command c -e-ee 190- 5 50 xn a.ex c. cond 16.95
A .R.C. R15 ~lIL R · 509 )Command 108-1 3 5 MH z new 17.50

Meas. Corp. #59 Gnd D'ooer.2.2- 420 mHz 75.00

NEMS·CLARKE m670 F r.:1 R c vr 55·26 0 MH z
like new .. ...... . . .... . ... . .. .... • . ... .. . . 275.00
WWV RcvrlComDarator aw - 20 MH z. w /scope .. 250.00
Empire Devices NF ·114 R,." ml"ter is a red-hot rl:.!:.~lver
f r om 150 KH z to 80 MH z . ~~.OO

the April meet ing has not increased
overall confi dence in the Association.

. . .Wayne

W7DXX (continued f rom page 160)

all the reps of the manufacturers for a
very good "Kass-vention ." W(: 'II see
you there nex t year.

With both the Editor and Managing
Editor of 73 avid DXers we decided to
update the 73 hamshack . So , we
replaced the Galaxy V, which has
given years of faithful service, with
the Kenwood Twins from Henry
Radio. The trusty 3 element 20 meter
beam, the one with the driven element
40 degrees off horizontal since the last
snow storm, is being replaced by a 7
elemen t 20 meter beam from Wilson
Electronics. We have two other sta
t ions under construction . One is a .. .W7DXX/ I

136 73 MAGAZINE



u a e
P. O. Box 1, Lombard , Illinois 60148

312-627-3540

LO BAND 30-50 MC

RCA CMFL-50A; 50 watts out, 6/12 volt vibrator
power supply $45.00

CMFW-4; 40 watts out, vibrator power supply 40.00
CMFT-50; 50 watts out, transistor power

supply, partially transistorized
receiver 65.00

GE MA/E-16; 60 watts out, 6/12 volt vibrator
power supply with accessories 75.00

TPL·100; 100 watts out, with accessories 150.00
MOTOROLA T41GGV; 30 watts out, 6/12 vibrator power

supply 55.00
T5IGGV; 60 watts out, 6/12 vibrator power

supply 75.00

HI BAND 150-160 MC

RCA CMC20; 20 watts out, 6/12 volt vibrator power
supply 45.00

CMCT-4; 40 watts out, transistor power supply,
partially transistorized receiver 65.00

MOTOROLA U43GGT; 30 watts out, transistor power supply,
with accessories 110.00

T53GAD 50 watts out, 6/12 volt power supply 70.00

UHF 450-470 MC

RCA CMUW·3; 15 watts out, 12 volt vibrator
power su pp Iy 35.00

MOTOROLA U44BBT; 18 watts out, transistor power supply,
with accessories 75.00

L44A6; 110 volt table top base station 100.00

Same items are ane afa kind. Please give secand chaice if passible.

Terms: All items sold as is. Allow three weeks for delivery. Accessories not in
cluded unless listed. Money back if returned in five days shipping charges pre
paid. Illinois residents add 5% sales tax.
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CORNEL.L.-DUBIL.IER EL.ECTRONICS
DI VISI ON OF F ED E RAL P AC IF IC ELECTR ONIC COMPANY

SO PARIS S TR E ET. N EWA RK . N . a . 07101 • 624-7500

Big enough to do the job on
almost every size array. Yet
features automatic control.

Rugged enough to handle
... the biggest of antenna

arrays.

The Incomparable HAM M
HAM M &AR22R

""," "Why play hide and seek - --~

with that repeater?

AR 22R

The CDE AR33 gives you push button
control. Simp Iy press the button
under the repeater call and you zero
in automaticall y.
Push button control or compass dial
control. The AR33 rotor is just the
thing for repeater users.
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A grid dip per is a great piece of test
equipment and belongs wherever rf

equipment is to be designed , constructed . o r
service d. All writi ngs on the subjec t seem to
be prefaced with this comment, and I
hesitate to break tradition . Now tha t the
formalities are over, we wil l proceed with
the subjec t matter.

Probably the o ne most inconvenient fea
ture of all grid dip meters is the physical size
of the inst rument. This holds true for the

•
two unit co mmercial mod els as well as the
more com mon self-conta ined types. It is not
so much that they are large but rather that
the head will no t always fit in to the nooks
and crannies which seem to be designed into
most equipment. Th is sit ua tion will more
than likely become more severe as in tegrated
circuits co me into more general usc . At
lower freq uencies the coil asse mbly is us
ually long enough to reach to within shou t
ing distance of the desired circuit, but as the
freq uency is increased the dipper coil shrinks
to perhaps an inch protruding fro m the case .
Try getting this even near a circuit buried 2
or 3 in . deep in a chassis and you will fully
appreciate the magni tude of the problem.

There is a way of relieving the difficulty
which requires neither a grea t deal of t ime

N I N
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. .. WAIlABI

nor ex pense. It is o nly necessary to put to
use some basic theory which each of us was
req uired to know in order to get a ham
lice nse. Required are pe rha ps a 3 ft length of
small coax ( RG l 74 /U ), 6 in. of hookup
wire and a ballpoin t pen casing. The innards
of the pen are removed , and the business end
reamed slight ly to accept the ends of a Y2; in.
diameter one turn link fo rmed of hookup
wire . Inside the barrel of the pen the ends
are solde red to the coax , insulated, and
cemented in place. The remain ing wire is
fo rmed into a 2 turn link which fit s snugly
on the coil form of your grid dipper. This
link is soldered to the opposite end of the
coax and secu red . Shrin kable tubing is per
fec t to cover th e join t.

William P. Turn er WA0ABI
5 Chestnut Court
Saint Pe ters MO 6 33 76

The next time you face this perplexing
problem hold yo ur head high and fea r not.
Merely slip the lin k ove r the co il fo rm, place
your probe so as to allow coupling into the
desired circuit and proceed as usual. The
only difference will be a more or less fixed
load on the oscilla tor which doesn ' t affect
its ability to indicate resonance. As always,
best results are obtained with minimum
coupling.

TE ·35A UG UST 19 72
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MEGAHERTZ DX
Paul Schuett WA6CPP
14472 Davis Road
Lad; CA 95240

A fter I worked some fin e DX on six
this summer, I have come up with

Some conclusions to pass along to o ther
VHF devotees:

It would appear that the band is open
more than most of us suspect. The problem
is that there is nobody around working the
openings. Of course, there are lots o f people
listening - it's just that they are all sitting in
the shack minding their o wn business with
out even knowing about the opening. Since
most openings come to light when you hear
some exotic contact making some noise,
take advantage o f the situation and make
some noise yo urself - so the o ther fellow
can hear you.

The easiest way is to engage in a local
Q50, but o rient your antennas in various
directions. Now and then I'll talk with a
fellow eight mil es away . Aligning the ante n
na on a precise aximuth for such a distance
is not necessary (the signals are so good that
they come in o n the noise blanker), so o ne
of us aligns the antenna northeast ; the o ther
southeast. We cashe d in on this with a
breaker from Albuquerque.

There is no need to run out of things to
talk about, unless you are particularly boring
yourself. Talk about anyt hing - the weather
(yesterday, today, tomorrow) ; articles in the
current issue of 73 (if he doesn't have it , you
can read the article to him) ; discuss para
graphs from the FCC Manual (it is surprising
the number of people who have forgotten
some of the rules, or at least don 't use them
consistently); practice code , or anything
else. We had a 3-way round tabl e that had a
break-in from Colorado in this manner.
When the other guy hears you, he will come

m.
It's a good idea to use your VOX instead

of PTT, since you can hear the breaker and
not ramble on for another five minutes or so
and miss the DX because o f changing condi
tions.

Nobody to talk to? Then make a lot o f
noise every ten minutes or so . A CQ only
takes one line in the log, and you might turn
up something fascinating. A fell ow from
Texas heard my CQ one morning - neither
of us had any idea the band was o pen.

The call CQ OX is silly . If any OX
stations hear, you can be sure they will
answer; they are as anxious to work double
hop as yo u are. Most o f these calls end up
with a local contact anyway, so we are back
making noise , which will be picked up on an
opening.

Be a gentleman when the band is o pen. It
is amazing how many nice guys turn into
fiends with sharpened teeth when the band
opens.
I. Don't tune your transmit ter on (he

working frequen cy. Move up a way ;
things won 't change that much , and the
rest o f us won't have to work through the
carrier.

2. Don't send on top of so meone except to
give your call. One fellow was calling CQ
in CW on top of a OX QSO, making it
impossible to hear the stat ions' IDs.

3. Wait your turn in a pileup. If someone
else is transmitting, bite your fingernails
until he 's through .

4. Don't ragchew in a pileup. Others arc
waiting. Remember the Golden Rule.
Ragchew when it is apparent everybody
around has checked in and you have a
roundtable going.
My first Ohio contact was marred by

somebody hollering INTERFERENCE IN 
TERFEREN CE INTER FEREN CE . . . .. all
the way through the 4-minute QSO . If this
guy has a gripe, let him get on the air and
tell me - I'll apo logize. Meanwhile, like the
rest of us, such a person should simply wait
his turn, then give the desired station a call.

These suggestions have been successful in
detecting elusive 6·meter o penings. Let's not
sit around listening - let's make some noise
to let the DX know we're around .

. ..WA6CPP
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F The FM Anth 
o logy h as repr ints of
all the articles and
tech nical data from
t he early i ssu es of
t he FM Journal. No
F M library is com
plete without this
data. much of it just
not avai lable else
where. $5.95 v a lu e.

E T he 73 OX
hand b o o k h as every
O X aid you could
h o p e for .. .QS L
Bureaus, postage
rates wo rldwide,
O X C C and W TW
cou ntry li st s and r e
cord pages, maps of
many areas of t he
world with p ref ixes,
pi usa complete
wall -s ized world
map with each
book! It is profusely
illustrated with pic 
tures of many of the
top OXers, plus art
icles on work ing OX
on the different
bands. There are
great c i rc le bearing
maps and charts.
and more•..more
.. .more.

G The BEST of
FM is a c o m p il a t io n
of the best arti c les
that appeared in the
FM Journal from
March 1968 through
June 1969. the last
of the magazine.
Read the extremely
controversial C hron 
icles of 76. Plus do
zens of technical
and circuit articles
availab le n o w h ere
e lse . $ 4.95 va lue.

H T ran sistor Pro 
jects fo r th e
Amateu r is cralno
med with over 40
interesti ng co nstruc
t ion p rojects cover
ing receivers, co n
verter s a nd tra nsmit
t er s, many i n the
V HF regio n . If you
like to build you
will blow your mind
over this book.

..c:z:cII••
,

------
B The 73 General C lass
Study Guide has helped
tho usands to easily pass
their General License the
first t ime through . At $9 a
whack , isn't it foolish not
to hedge your bet with this
c o m p reh en si v e and simple
book? No other study
guide is as complete or as
easy to read. None. A
$4.95 value.

A The Novice Class Li 
c en se S t u d y Guide has not
yet been pub lished in 7 3 or
in any other magaz ine.
This book contains all the
bas ic technical information
need to pass the Novice
License with flying col 
ors. ..and is invaluable as a
b asic text for understand 
ing t he General Class Study
Guide. Profusely i llustrated
and so clear ly written that
j u st reading it is enough to
permit most ap pli ca nts to
pass th ei r exam. $3.95
va lue.

o T he Extra C lass L ic en se
Study Guide makes all t hat
complicated electronic the
ory seem simple . A little
study with t his book and
you will be ready to face
the FCC examiner with
co n f id en c e. A $ 4.95 value!

AMATBJIl RADIO
OYIlI.aASS I.H1II

SllJOT

" ' j( ,, ,

AMATEUR Ii
RAOIO Ii

AOVANCED 'I~
CLASS

LICENSE
STUDY
GUIDE

AMATEUR
RADIO
EXTRA ?
CLASS w.)
LICENSE I
STUDY
GUIDE

AMATE UR RADIO
GENE RAL
CLASS
LI CENSE
STUO Y
GUIOE

C The Adva nced Class
Study Guide has proven t o
be the o nly comple te text
for preparing to pass the
Advanced Class license
exam. Never before has
radio theory been made so
simple . After just reading
this book it is almost im
possible to fail that exam.
And remember that in ad 
d it ion to the trouble of
going to the FCC to take
that exam, there is a little
matter of $9 you have to
ante up . Why take a chance

I.!,===== ==;'!:==' on failing? $5 .95 value.
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New 0 Renewal or Extension 0

Circle boo k wanted : ABC 0 E F G H I II III

73 Magazine, Peterborough NH 03458
New 0 Renewal or Extension 0

Offer expires June 30, 19 72.

Please enter subscriptions for
the following, starting with the current issue.

r---------- --
I
I Na me Call _

I Add ress ,.- _

I City S ta te Z IP _

I
I~ :.ar $6 0 ChOO~ book L~ $73 0 ChO,:: any 3 bOOk~

I

II Name 'Call _

I Add ress _

I City, State ZIP'-- _

I C ircle book wanted : ABC 0 E F G H I II III

I 1 year $6 0 choose 1 book life $73 0 choose any 3 books

1__ -

K The Fascinat ing
World of Rad io
Communicat ions is
an int roduct ion to
r ad to commu nica
t ion. Th is book gives
you so me of t he his
to ry o f radio co m
municat ion and an
idea of what you can
expect from your
new hobby . $3.95
value.

SOLID-STATE PRQ IECTS
b' the Experimenter

.....:::.,--
J Solid-State P r o 
jects f or th e Expe r i
m enter con ta ins ove r
6 0 projec t s tak e n
f rom the pages o f 73
Magazin e . Bu ild a
Six-Meter Fet Con 
verter. Or, maybe a
h am TV rec eiver . l t 's
all here. $3 .95 value.

The Fascinatinl WolId 01
RADIO COUMUNICATIOftS

L IC Projects fo r
Amateu r & Experi
men ter is an antho l
ogy of IC co nst ruc 
tion projects taken
from 73 Maga zine.
Ed it ed , by Wayne
Green it s a mu st fo r
a ny ham libra ry .
$ 3 .9 5 value.

That's right, all you have to do is buy a o ne yea r $6 subscription to 73 and you are eligible fo r a free
book (postpa id) o f your c ho ice, o r a set o f bac k issues (FOB 73 HOL You say you wa nt two books? Fi ne,
no trouble whatever, ju st buy a littl e old gift su bsc rip t ion for a fr iend or OX buddy and ask us to send
you the boo k o r back issue package .

Can you buy two years fo r $ 12 a nd get two boo ks? No , sorry abou t that , bu t t he whole purpose of
this u nusual o ffe r is to increase the circu latio n o f 73 , not to just give away a few thousa nd boo ks free of
charge. We know that o nce an active amateur starts reading 73 he has a hard time ever being withou t it
again a nd so , though we pay dearl y for that f irst SUbscri ption, we eventually ma ke it up co me renewal
time . And keep in mind that t he more subscr ibers we have for 73 the better magazine we can give yo u.

Over 3 000 great articles have appeared in our bac k issues and most o f them are just as good today as
the day they were printed . You will have the time of your life readi ng all those wonderful issues you
missed. We have sepa rated the back issu es into three packages, issues from 1960-1 964 (II, 1965-1 967
(II), and 1968-1970 Oil). These back issue bundles are put together by illiterate apple pickers borrowed
fro m other ham magazine staffs and thus there is no possib ility o f o u r guarantee ing any part icu lar issue in
you r bu ndles ... you take pot luck. Due to the $ 12 va lue tha t we are making avai lable in these back
issues packages (12 d iffe ren t back issues in each package ), we must ask t hat you foot the shipping charges.
Please inc lude $ 1 to cover handling and mailing of these great big packages of back issues.

If you prefer that we send a book o r back issues to your buddy a lo ng with his subscr ip t io n , just
ind icate this o n the fo rm.

A ccept O N E BOOK FREE with our c o m p lim e n ts to r eac h d ifferent $6 subscription you e n t er . F re e
GI ft Books c a n be sent to each subscriber or to the donor. O ne g ift book per $6 subscriptio n , w herever
they g o . A ll subsc r ip tio n s will be entered to start with c u r r e n t 1972 unless otherwise noted . O n
renewa ls o r extensions of subscr iptio n s please include the addre ss label from the magazine wrapper o r
renewal not ice. This offer good in North America o nly . Foreign readers may participate by add ing o ne
ex t ra do ll a r per o ne y ea r su bsc ri ptio n .

GET ONE BOOK FREE WI TH EACH DIFFERENT SUBSCRIPTION.
GET THREE BOOKS FREE WITH EACH LIFE SUBSCRIPTION.

~eFreeFreeFreeFree



Microwaves
The microwave ne ws this month

revo lves around a Idler sen t by Dean
Lewis (WA INOQ) describing a series
of comme rcially availab le Gunn Oscil
lators that ap pea r 10 be cheap. cheap,
cheap to make.

Before describing the Gunn oscilla
tor. perhaps it would he of so me
intere st 10 define exactly what We'

mean by a "Gunn" oscilla to r, or an
"lmpatt " oscillator. In fact. perhaps
this is as good a time as an y to ma ke a
small comparison be tween the micro
wave power genera ting d iodes.
Bulk-Affect Diodes

The bulk-effect devices, made pri
m ari ly f r o m Gallium arsenide
(GaAs)" - because silicon and germani
um won 't work - arc d ivided in to two
major catego ries: Gunn devices and
1im i l ed supe rcharge accu mu lat io n
(lSA) devices.

Gunn d iodes. invented by 1. B.
Gunn o f IBM in 1963 , ma ke use o f
the fact that a microwave osc illa tion
will " rip ple" thro ugh the en tire semi
cond uc tor, much as a wave ripples
across a swimmi ng pool. Placing a
voltage source across the diode causes
these ripples to build up in amplitude
un t il a large usefu l o scillation resu lt s.
Voltages required for these devices are
low (less than l5V) and arc applied in
the forward direc tio n at curren ts up
to o ne ampere. Ou tpu t powers arc
fro m one wa tt at C band to Y.z wa tt at
K band. This is CW power.

LSA devices operate at lo wer fre
quencies (L band). higher voltages (up
to I kV) and higher PULSE power
ou tpu t (2 kw) . but do not operate in
the CW mode. They were inven ted in
1967 by John Copeland o f Bell Labs.
Although they will work well into
Lband. they are mu ch more efficien t
at 8 GHz and above .

Say, Oldtimer, do you remember
the good o ld days when hams were a
frie ndly. happy . ex trover ted bunch:
Remem ber when you would attend a
clu b meeti ng o r a h amfcst. and fellow
ship would be boili ng over every
where'? When yo u knew every ham in
the en tire area. and all it took to get a
coffee klatch going was a !lip of a
switc h and a couple of words into the
mike? Or when you would join a
half-d ozen friends on a Saturday
morn ing to help some fellow pu t u p a
better or higher an tenna? Do you
recall being saddened when a fello w
ham suffered an illness o r a reverse , or
rejo icing with him in his triumphs? Do
yo u reme mber when becoming a ham
made you a member of a very special
fraternity with an informal motto of
" AII For One and One For All! "

Hello , young ma n ! So you're a
brand new ham, huh? Gee. I'll bet yo u
are proud o f that ticket! I notice you
are sort of wandering around all
alone - where are all you r friends?
Oh . you don't know any o ther hams
excep t on the air! Do you wonder
how you can break in to that loud
mouthed group having so much fu n
over there? You say you haven 't been
ab le to fin d any mem bers of that
hap py. unselfish group that you have
always heard made up the wonderful
ama teur radio fra ternity?

We ll , here s news for bo th o f you!
That fraternity which you so fervently
see k is alive and doing well! You
haven 't been able to find it , simply
because the particu lar type o f ham
that makes up the majority of such a
group moved o ff the ham bands and is
now o perating as a member of the
Military Affilitate Radio System 
MARS!

It s not that these people arc no
lo nger. hams ~ heaven forbid! They are
st ill interested and ac t ive in all facets
of ham radio - it s j us t that they have
banded together with others who have
similar interests , such as emergency
c o mmu nications. hand ling mora le
type messages or phone pa tches from
overseas mili tary personnel, while at
the same time learning to he rap id ,
efficien t commu nicators. and having a
ball on the mili tary two meter repeat
ers !

The MARS membersh ip includes
teenagers and o ctogenarians, generals
and privates, housewives and career
girl s - people from all walk s and
economic strata, bound together by a
simp le and sincere love o f the MARS ·
way o f life. Nor is o urs a sta tic (sorry

(continued on page J46)

A valanche Uioaes
The avalanche devices make USt· o f

the fact that a reverse biased d iode
will reach a ce rtain point wh ere the
cu rren t will increase astronomically
for a sma ll increase in reverse voltage.
Some peo ple call this the zenering
point . and have noticed th at diodes
used as zene rs generate noise . Th is
"noise' is ac tually oscillation in the
avalanche mode. There are two main
mod e s o f avalanche o scillation :
Impatt and Trappat.

Impatt (IMPact Avalanche Transit
Time) diodes o perate on the princip le
of d rift across the reverse biased junc
tion. The time necessary for a pa rticle
to cross the ju nct ion is the so call ed
tran si t t ime . a nd hence the nam e
Impatt. These particles give rise to a
negative resistan ce characteristic, and
hence may be used as amplifiers or
oscillators. Impatt devices o pe ra te
from about 100 volts. and put o ut
oscillator powers (CW) of one watt ar
S band , rising to 3 watts at X band .
Pulse powers o f 10 watts and X band
and 5 watts at K band have been
reported .

Trapatt (TRApped Plasma Ava
lan che Triggered Transit) d iodes typi
cally o pe ra te at 1/3 the frequency and
3 times the effi ciency of IMpatt de
vices. In the trapatt. instead of the
normal zenering action . a plasma is
ac tually fanned which supports the
oscilla tion . CW ou tput powers o f 10
watts at I GHz and 2 watts at S band
have been records..d .

Now. what Dea n Lewis sent me was
the method used by Fairchild and
Microwave Associates to get powers o f
50 milliwatts or so by means of a
Gunn flange oscilla tor. These oscilla
tors are meant for low power tran s
mitters and local osc illa tors in su per
heterodyne receivers, and are quite
adap table to amateur X band . (For an
excellent set o f references see: Etec
trontcs magazin e, I March 1971 . the
Fairchild d ata shee t , " Go (x }- IOO
Series X-band Gunn Flange" Novem
ber 1970. and Gunn Diode Circu it
Hand bo ok by the Microwave Asso
cia tes people , February IQ71.) The
ma ch ining necessary to build one of
these devices is extn..mely simple (see
sketch) and should be well within the
capabili ties of mo st microwave ama
teurs . The only t rou ble is the cost of
the Gunn d iodes. The ind ust rial net
price in o nesey-two seys is still around
fift y bucks. Hey , how about some o f
you scroungers digging up a good ,
cheap so urce o f Gu nn diodes. If you
dig up a few or a few hundred , I'll be
glad to co me up with an article for 73
with co mp lete cons truc tio n details for
this particular diode . Until then .

Jim Weir WB6BHI
P.O . Box 2323 3

San Diego , CA 9:! 123
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OX WOROGAME
Buried in the maze below are the names of at least one hundred "goo d" OX countries.

The names may read forward. backward. up . down and diagonally, A letter may be used in
mo re than one name. How many can you find?

" tu r."T R A L I " N 10 W I ~ ~ "T E eN,.. 'R f ,. I '" P f C f 0

'R Fit. ... L L A 'j' N E~ R " /'\ NED '" Co 0 I .,. I " HoE " 0 A
~M~H"N"£~UN~~L~ERIA~"OC IO'j'I~M\

~£~~NIOHWTE£UL"ISN~OOfL"TLPOEHO

!li11t 0 o " \J L " So L E Ill. E eo Po 0 0 A U C E I I 0 0 0 Ff. tt. P 0
~'RR"TN\"ITYE l"AnANAPHPEN\~~U01~
, R 0 ~"T I It. 0 ~~ A N ~~ R 0 P W " '" N F 0 )C. 0 J: ,.,..
" 0 c U h..dM 0 50 & P T 0 1 0 E 0 1. 0 I V 1\" I " l. l!:l " N \ I ""

" 6 t ~....J..aIM It. 0 "T M [" ~ lsi E l. ~ ... 2. E K ,.. ~ 1"\ U l. 0 C
~O~"BU~M"OREAtYEOI~ODR\BIURU~DI
Pro B 0 E Po 'T 1\ " I;) L E ~ L N E I~ \<. ~ w E 0 E ,., 1\

Il!-J" S L G. I ,., C s~11 ,., 0 T E 'Y 10'" F LA'" U'" R 0 PO
I~EL~\ UMFVI~UM ROE\UR~CO RAEANI

L ,.. Co. Eo N [" So E 0 L " I 'R E~ I N I Co. ERIe. 0 C 0 UNO 0 ~

'NO ENW'j'''''OR~EAUIsI\IE05i'',E~I~RO

1 I... 1 F 0 'R CAE Ii E !'oJ 0 L A. P E IN 0 'R ~ " V f I'll A -rJh. " H C
E e s \01 I T 2: E. R L '" Ii {) E R 5 I 1 ~R 0 REO U L ~ \.. H~

~KI~fOWIER"'W"'HONTC""T\vlFMO"LEL U

, E I ..... E E N L '" C R It " C \ " M " ,J E E C '" 5 P" 1 N Po E ...
I... L T lsi Ii In 11\ E Q. H U 6 U L Go A P. I " A. 0 L \,j E Ip N \\ \ 0 .,
l'j'I'j' IYR"~NUHHOEIYE5N"ORO~"P"N""TRUE

uELOI NOTVTHS, l" O~~Es.ELFRY£M["'E~

~~ CU8"OE1VHOLEN"UN\S\""-"UON1I"

~~EO~~NO"T""~UO"E"~OFCAOU6~~~1L
~ u ..... '£ A. [ R , P" C Al " R 1 \I N NOM u w t-r t>l~ 0 R '" A E
L'T~NJ!"'N ~RIC.U"H. DL .... NDW"TLOEARN

IA M E U R W 0 R I lAD Go. A 6 <: l'.. "( L S. H " L R I L Po P o,..
" U ELI 1'\ C M 0 5 I V U A '" N o 1 -r K R I E. \ V & S. H N Y
'L"M~8H~NOUR""~OU~~"'F RICA'o~"' Cu

"L~ENoDN l"oR""'Co"'~ .... ,-SBt U"EN\ uG.

(For our best effort, see page 86)

50MHz BAND
Bil l Turner WAj1i\B I
:; Ch", ~t l1111 Court
51. I'd l' P , ~10 h.H7h

VE4 "Mornmg A ft er " has been
joined by VE4 " Morning Pr ior: ' bo th
from Win nipeg. ~likc run s a mod ified
SB·] 00. welcome to h, Mike - ve ry
pleased 10 be your fir st con tad .
An other VE4 hea rd for the first time
from th is QTII . is VE·l.Y\\' .

VP5RS was worked immediate ly
follo win g th e above con tact wit h the
beam stil l nor th . Signals were 5-9 in
that di rection. climbing to 25 over
when ti ll' beam heading was opti
mized . Bob reported 550 con tac ts
during the first 50 hou rs o f o pera tion.
Arizon a wa s the best DX 10 th at t ime .
This stat ion made contac t fou r of the
first five days o f operation . but signals
never aga in ap proached the level of
the first day . Thanks arc due to Ho b.
Happy and J Ot' , as well as Bert and
Tt'X of XE2XN and Allan 9P63N. for
provid ing a little spice to what in th is
area. at least. wa s a rather blah
co ntest week end . It is understood
that Allen is to be a per manen t fixtu re
o n Barbados, has a code whee l going,
and may be expected to su pply ma ny
interesting co n tac ts in the future.

In con nec tio n with the a bove, spli t
frequency operation is difficult fo r
th e tran sceiver owner. but there is a
way around this if the r ig is an SB·I IO
and there is ano ther SB series rig in
the sh ac k (100 - 300-400) . A short
length of RG 174/U with a phono
connector on o ne e nd is plugged in to
the LMO o f the low band rig. The
o pposi te end is con nec ted to ground
and the co ax remo ved from th e PC
board pad which for ms th e junction
o f C38 and C39. After thi s installa ti on
it is possible to transceive on either
LMO o r o pera te split freq uency using
th e internal LMO for receive and the
low band LMO fo r t ransmit . Plugging
the LMO into the crysta l socke t or the
crys tal oscilla tor grid and ground will
not work . T he ro tation direc tion in
the low band LMO is reversed . making
it necessary to tune backwa rds
(50 .1 10 is .]90 o n the LMO dial.)

Nume rous re por ts this month of
KL7 c o ntac ts f rom th e west and
south west - calls me n tioned incl ude
KL7GFB. KL7GLL KL7I1IF. and
K7WXW/KL7. KL7DFE was also
men tioned , but I suspect th is is a
misunderstanding. GFB and DFE
sound "cry mu ch alike. W4-GnS final
ly QSO'ed a VE 7. Bo b need s on ly
KH6 and KL7 for WAS. A nu mber o f
Ca lifornia sta t ions made the WAS list
by con tac ting Art, WA I EXN , of
Maine. Dave \\ 'A 7JEI tells me he
worked PY9G~1 on CW ~lay 27 th
with 3-3-<) /4--4-9 reports cx hcangcd .

K~R:'\ G. the only rebel fro m O hio. is
bac k o n the a ir on ;J lhnit ed ha,;j s. I
urn su re fr iends all ove r the coun t ry
wish Lcs a vpcedy and complete re
covcry. Six meters hasnr been the
"ame with out him. VE 5 US remains
active with Doug d oing m o st of the
mit' work . SYL is , till arou nd but
deepl y involved in o ther projects and
no t getti ng o n the air mu ch .

WA0TXV points {Ju t some thing
whi ch is o bv io us yet co mmo nplace.
Bo b mentioned the practice of man y
worki ng sca lier during th e contest to
repeat the callsign of the called statio n
ove r and over again after the e ffo rt to
pass info rma tion was under way . As
Bo b says. " The sta tion called knows
his cullsign. he wa n ts to know yours."
To th is I would ad d the advisability o f
always calling o n th e same frequency
(except in the case of QRM I during
skip and sca tter operation . All too
often you hea r a signal. get a port ion
of a callsign and are wa iting fo r a QSO
to end or for an opportu ne mo men t ,
o nly to have the signal d isap pear
completely . Aft er waiting for a pe riod
o f ti me and n ot hearing an ything
further . you tunc a litt le and discover
the desired sta tio n up or d own the
ban d . then the whole proced ure sta rts
over. Tune if you will. but return to
the same frequency 10 call and you
will receive grea te r benefi t s for the
hours spen t.

On th e 27 th o f .\by . white in QSO
with WB~WXZ. ·' \, UQ <) W" j oined in.
lI is conversation. as relayed by Dan'.
consisted o f the in fo rmatio n tha t be
was locat ed 0 11 an island o ff Australia
, 0 sma ll there was no cu llbook listing.
T he tra nsm it ter was 5 watts A .\1. solar
ba t te ry powered because there W ;J :s no
so urce o f comme rcia l power available .
It was s ta red tha t no QSL shou ld be
sen t because there were o nly two mail
deliveries per yea r. "J ohn" was
comi ng home in five mon th s and
wou ld ut that time con tac t a ll s ta tio ns
worked . Over the period o f the next
hou r and ;J half or so. this sta tion
made nu mere us con tacts with F lorida
sta tion s, a ll strangely reporting 5·l)
signals with their bea ms North. T here
mu st be a truly bright mo on ove r till'
South Pacific ! I trust th e FCC noted
the strik ing similarity in callsign to
that of a well-known SSB ha ter in the
north-ce ntral area .

Many th an ks to those who included
an SASE with their request for the list
o f T V manufactu rers who su pp ly l VI
filt ers or help on problems re la ted to
50 ~ I H z o pera tio n. It has been a
pleasure correspo nd ing with man y o f
yo u and I nope it h as been wort h
while fro m your viewpo int , too. As
always. activi ty repo rts. questions
a bo ut 6 me ters. TVI pro blems. and
what have yo u. are we lcome .

73 ... WA0AHI
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THE TRAVELING HAM

OR, THERE'S MORE THAN ONE WAY
TO GET A OSL CARO
Ric/lard Musicer WB 6URS
} J9 70 Montana A venue
Los Angeles. CA 90049

There is no need to tell th ose o f
yo u wh o t ravel OVl'TSeaS the ad van
tages of being a ham. If you haven' t
yet been abroa d. le t it suffice to say
that the enjoymen t and education
provided by any t rip can be multip lied
man y times over by eye- ball QSOi ng
with hams o f o the r co un tries. How
ever. there are important d o 's and
d on' ts when attemp ting to meet our
fo reign bre thren . If you fo llow the
fo llowing suggest ions I've care fu lly
outlined. your chances of a successful
encounter will be much greater.

Harry Simpso n A4SC F
c/o 73 Magazine

Peterbo rough , NH 03458

MARS (continued from page 144)

abou t tha t'} organiza t ion - ou r me m
be rship includes some o f the finest
technical brain s to be fou nd any
where! Example : Third US Anny
MARS owns the world 's en t ire su pp ly
of 2300 MHz moon-bounce o pera
tors - A4HHK and AA4RJ ! Anny
MAR S became opera t ional in Feb
ruary , 1948. In order to keep the
organization abreast o f the times and
sta te-o f-the-ar t. period ic meet ings and
conferences are held at all levels wh ere
problems are o utlined and solutions
offere d . Such a confe rence was recent
ly held in Wash ingto n - and attended
by every Comma nd MARS Directo r in
the Un ited Sta tes, Europe , Asia and
the Pacific !

If you arc st ill not convinced that
such an organiza tion exists. that there
is such camarade rie, fellowship and
goodwill, just walk over to the MARS
meeting being held at th e next ham
fest you at tend - you will be wel
comed ! Ho w can you beco me a part
of th is outs tanding ham organiza tion?
Simp ly addressa card, letter or rad io
me ssa ge to :

nizablc. The beacon will operate on
29.45 MHz wit hin the repeater pass
band and will have an ex pec ted ou t
put 0 ( 0 ,2 wa tt s.
COOEstORE

CODESTORE is a Morse code mes
sage storing system. It is a sta tic shift
register me mory which is loaded from
the ground through the AM SAT co m
ma nd netwo rk . After load ing CO DE
STO RE will repeat the same message
u nt il change d by grou nd command.
CODESTORE will o pera te on the
29.45 MHz CW beacon . llle memory

______________-t length of A-O-C"s CODESTO RE is
768 bits, th is is su fficien t to perm it
sto rage of approxima te ly 15 words in
Morse code . The device is set to
retransmit messages at 13 .4 wpm, at
th is speed te letype charac ters can be
recorded in CODESTORE and re
transmi tted to the grou nd at one
quarter s tandard 60 wp m teletype
speed. To d ecode th e tele type, one
need only to tape record the message
at 1-7/8 ips and play it into a teletype
system at 7-1 /2 ips. It will be en tirc ly
possible to store telety pe messages u p
to 96 charac ters long by this me thod .
A good example of the use o f CODE
STORE is shown in th e following
message : "orbit number 2 I09 had an
ascending mode equa torial crossing at
110I GMT at 101 degrees west lo ngi
tude. For la ter o rbits add II S.1 13
minu tes to the time and 27.781 de
grees to the longitude per orbit." This
would be read as: " O RBIT 2109
I IOIZ at IOIW AD D 11 5 .1 13 MIN
AN!l 27 R78 1 !lEG PER O RBIT. " In
add it ion , eme rgency and req uest mes
sages can also provide CODESTORE
wi th many uses.

A Morse bea con operating on
435 .10 MHz is also planned fo r
A-O C. If it 's co mp le ted in time it too
will be used for telemetry or CODE
STO RE CW transmissions.
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KLEINSCHMI DT TELETYPEWRITERS

Model TT·98/FG & TT·100/FG
Capable of sending 6 0 · 10 0 WP M , 11 5v ., 60 ev e .
Self contained power supply, S h iPPl.'lR..."""jght -
70 lb, ::>~!J.:IU ea.
Model TT-117JFG same as above except n o
power supply . T h is unit used wit h Model
T T 179JFG Heperfora tor-Transmitter which
contains the power supply for both u nits
. . . . . . ..... .. . . . ... .. . . .. . . . .. .. $49.50

A wide range. high ga in,
portable test unit fo r
observa tion of pulses
short-pe riod electrical

r-:~::-:--::=:_-==::-:=::::::=--::~~~-=-=---1di st u r b an ce s, si n e
TELETYPEWRITER TABLES wave" Band width 3

Heavy duty construction, shpg. wt. 20 Ibs . for cyc.-15 me. 105/1 25
. 22" 18" 27" h $1595 VAC, 50-10 00 eye.page printer. x x t. . . . . . AN/USM50 . . . 579.00

AN APN-12 RADAR SET
Consists o f rec-trans. RT1 1-A and 10 ·169
indicator. The transmitter interrogates a
remote radar beacon by pulse ty pe RF
signal, pulse reply from beacon is received
and d ispla yed o n the indicato r to show
dist a nce and le ft or- r ight head ing for ho m-
ing 10 locat ion o f re mote beacon. HIe T OP · 1 3/8" o .d. - bottom 1 3 /8" i.d .
rec.-trans. conta ins 1-24 V.D.C. gea r-head 16~" long - S hpg. wt. 8#$4.50 ea .
motor, l ·blo wer and tubes : 2 x 2, 2C26A. !-"=
9 0 02 , 5R4GY, 6SN7GT , 6V6, 6E5.
2·65 L7GT. 2·6AK5. 6·6AC7. lndicator con
tains motorized coaxia l switch and lubes :
3BPL-C.R.T.• GAS6, 6AGS. 6 x 4 , 2·5726.
5-12AU7. Power reqmt. 115 V.A.C. 400 cv. Vo lt a nd
and 24 V.D.C. Ireq . range 160-240 MH z. ammeters
RecArans. shpg. wt. sQ# S 18.95 Ma ny types
Indicator shpg. WI . 35# $14.95 and styles

REPERFORATOR·TRANSMITTER
Model TT-179/FG Mfg by Kleinschmidt
T a pe pri l1ting & punching, also transmitter
distributor, 11 5 volts. 6 0 eve. shpg. wt. 90 100.
Used . excellent cond., Iqov't cost $2,0001
. . . . . . . . . . . $59.50

j
F ib e rgl a ss shell ~

with . _ ...~""' ...'-~
retractable

,haded V;'O'. AUDIO OSCILLATOR 2-METERVHF
b o o m type APN·9 LORAN BC·640 X'MITTER

• carbon micro - TS-382,20CPS·200KC, A rece iver cperet- 50 watt . CW and AM .
variable o-10 volts, pow- ing in the marine Freq. range 10 0 -156phone a nd ear- MC crystal c o n t ro lled

Ph o n e headset. er input· 115 VAC, 60 band to provide Pw r, rornt. 100/1 2 5
I 17" 10" 1 I " boats and a irc ra ftUse in c a r, plane, ey c e . x x . . . . 6 0 e yc . Crated w t ,

boat , motorcycle. S hpg . WI . 65# used. ~;~~~~eSh~~c~~- ~~~e. Ib s. 6 ' $492~~
used . $ 15.50 good cond $65.00 4 5 ft used..$ 49 .50 .

•

Th is unit is ideal fo r HAM use
on 80, 40, 20 and 10 meters. It
has a po wer output o f 100
Watts, AM. CW and MCW in a
freq , range of 2·18 MHz and ca n
be preset to the desired frequen 
cies on any of 10 preselected
c ha n ne ls. Complete with cscute
tor# 12 " x 16' x 24" , shpg . wt .
75 ' $49.50

.........F.;::LYING HELMET

T-142 ART-13 Transmitter PANORA ICRECEIVER
R3561A FI R-8 29 0-5 20
MHz T uning range in 2
bands - Di rectly c ove rs
420 -450 MHz Ham
band, AM . Contains 5
stage , 52 MHz I F Amp.
power supp ly module,

tu ner with moto r dr iven sweep capacito r, 2
mixer sections, 2 ·R.F . pre-amps a nd tu bes:
3JP l - C.R .T., 18 3 , OA2 . 6AK5. 5654 .
6096.6097, 5 Y3, 2 ·6AK6, 2·6AL5W. Power
inp ut 115V. 400 cy . Also available 70·3 00
MHz and 730·960 MHz. Ex cellent co nd it o n.
ShP9_wt .40';;- $18 .95

/biANDY ELECTRONICS64 27 Sp,;nge, Houston,Texa,77017
/.1+..\ 713·645-7057 Richard Hall - W5ZJG
~ (OJV. OF ANDY IN TERNATIONAL, INC.) F.O.B. Houston, Tex. - Payment with order
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Indiana. PA
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Si nce Indian a. Pennsylvania is
known as the " Chris tmas Tree Capital
o f the World ' I have o ften thought
how great it would be if there were a
call available with the wo rd TREE in
it. The n along came the FCC with
the ir special ca ll signs.

I plan ted and nurtured the idea o f
the specia l even t call of WT3REE in
many dub meetings and suddenly it
bore fruit! Helpers and club sponsor
sh ip were o btained.

TIle next hurdle was the FCC and
their permission. Letters and phone
calls established the fact that suc h
specia l calls were getting harder to ge t.
Bu t - o ur request was a little
unique - so permi ssion to use it for
four days in May to coincide with O U T

local Christmas Tree Candlest ick Fcs
rival .

Why a Christmas tree celebra tion in
May? Easy! It's too cold in December.
In addi tion , we a rc too busy cutti ng
and sh ipping nea rly a millio n planta-

Johannesburg and Salisbury . If there
are very many hams and also a large
number of visitors . you will sti ll have
an enjo yable time. This applies to
Japan and Australia. In the case of
coun trie s where there a rc on ly one o r
two hams. but ve ry few visitors (i.e .,
VR4 . ZDS. VK9) . you will probably
enjoy yourself the most. Usually the .
hams in these places arc the nicest
you' ll meet anywhere since they
generally have much free time with
little ou tside pressures or exci tement
which means th at your arrival merits
mo re attent ion . Needless to say, it's
also more fun to get on the uir from
these places.

As a final h int. never expec t anyone
to do anything for you - you'll be
mu ch happier this wayc And if noth
ing else . remember that you are the
guest in any other country. and that
whe n you travel you are your cou n
try 's number one ambassador to the
people you meet. Your actions .cour
tesy , and politeness relleet on every
one of your co untryme n and if you
act like you do in a pile-up , you'll
hear your friend in the foreign. and
not in the Ame rica n phone band.
Have ;1 good time!
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Scan con test this winte r , T hese ca rds
arc ou r " poll" on how well the con
tes t would be received .

V ER HAVE A DRE AM COME TRUE?

t continued {rom /1I1[:t' J./ S)

hop... to QS L 100'/ with all contacts. I
hope th at patie nce is a virtu..' of all
hams I it is isn't if.ll.

Thc ou tstandi ng even t was a VISI t
fr0111 A rin Parks. t he newly elec te d
Q u..·... n Evergreen IX to ti ll' ham shack.
She had never hcurd o f ham rad io so
was du ly impressed and surprised to
fin d herself in co nversat ion with
WB4Q WW dow n in St . Pe tersburg.
Florid a. She mcntioned thai she had
an uncle down there , AI t hi s point.
Jim. W840W\\ ', spen t mu ch time in
tracking down th e phone n um ber of
t he elusive uncle.

Finall y the young lady jumped
u p and down wit h youthfu l joy and
ent husiasm cry ing: " That's my Uncle
Bo b !"

And it sure was! The little Queen
wa s able to tell her uncle o f her
elec ti on to Q ueen the n igh t before .
Bo t h J im an d the local ops were
proud and ho nored t ha t we were able
to ma ke a litt le lady happy by he r
introductio n to ha m radio . Who
knows: maybe a future YL op"

We made many mistakes - an d
many sins of o m ission! Bu t we di d
m ake many con tacts and helped ma ny
hams with a ra re and exo tic ca ll sign.
It is a grea t fee ling to be on the o ther
end of a pile-up .

One o f the big - really big 
o utc o mes was th e cooperation and
help fro m our o wn dub mem bers as
wel l as assista nce from t he local V HF
club. It was a great way o f coordi
na ti ng a nd co nsoli dating club me m
bers a nd increasing clu b mo rale .

TIll' local public relatio ns with
he lp from the loca l news media - was
also a pl us to t he eve nt.

Yes. dreams do come true !
, ..Davis

that's not your next door ne igh bo r,
Paul o? Any rate. a very high reso lu
tion pic ture, with good gray scale and
no QR~I , Yo u non-slow scan ners 
y ou a re to o close - hold the book at
arm's length and look at ti ll' p ic
tu re - do n 't read it.

Incidentall y , a lot o f fellows h ave
been having a ball photogra phing pic
tu res di rec tly off the scree n . Th is is
mo st easi ly accomp lished wit h a
Po la roid camera (sin ce t he results can
be see n im media tely ). Set the came ra
speed Ior u t ime exposure so when the
shu tter i" ope ned it will stay open
un ti l you release it . A camera shop
can make th is modifica tio n if your
camera d oesn't h ave it. Openings of
F4 or larger arc sufficien t for photo
graphs with 4000 speed film. Place t he
ca me ra sq uarely in front o f the mon i
to r ( a t ripod o r stack o f books ma y
help) and o pen t he shut ter a l a slo w
scan p ic tu re to p . wh en you hea r the
ver t ical "b li p," le t the trac e sweep
down the screen its X seco nds. th en
clo se it . ( VOU did remo ve t he yellow
fi lter did n 't you" ) Y o u will pro bab ly
need 10 tum th e brigh tness down.
producing a d im pictu re o n t he scree n.
since the blue in it ial trace produces
the pic ture o n t he fil m. and too bright
a t race will "bloom" and not leave L- ---------_

dark areas (washed o u t pri n t), A
clo se-u p le ns ad ded 10 t he camera wi ll
p roduce p ictu res alm ost as good as the
ones on the screen, and will fill t he
p ho tograp h al most en t ire ly. W4R KS
made a n ice monito r camera using an
old Po la roid camera (le ns swapped to
SOm m. and re focused on fi lm to
produce close-u ps ) with a m in ibo x
bolted to the fran I. The m in ibo x then
fi ts o nto the monitor firml y and the
screen is viewed th rough a peep ho le
in t he to p . I believe Tecrromcs makes
one like this, bu t the cost is around
$300.

The o ther picture t h is mo nth is
from Franco , I I LCF and is a .pho to
o f th e 1st prize of CQ Electt ronica's
slo w scan con test, a Silve r T haler of
Maria Theresa . It wen t to Don Miller,
W9 NTP. Co ngra tula tions Do n !

Don 't forge t to d rop me a card if
you would like to see a U. S. Slow

II i-, rc ... Hy fa..cmatmg to sec the
program- "Olll\.' of the slow scan hoy ..
have wo rked up. Here one really ha.. a
chance to ..how o riginali ty. (Woe be
unto LIS if K IYSD eve r ge ts o n slow
st:an!j Here's eomc though ts 10 keep
in mind when reco rding th em when
th e ban d is dead and yo u have t ime .
Try fo r till' same aud io level 0 11 all
pictu res. Clean the rape reco rde r
heads (a nd de-magnetize if necessary )
before starling to reco rd . If you are
using a battery operated recorder
make ..ure fresh batteries are installed.
or else. taler when you install fresh
batteries you'll pick up hum bars like
in the June column picture. A lso,
make sure the slow scan syste m is
prope rly calibrated; i.e .. sync 1~OO
Hz. black 1500 and white ~300

Hz. Yo u might a lso chec k the 15 HI.
hori zo ntal sy nc rat e (by re fl ec ting a
smal l amo un t o f ligh t from a lamp or
V R tu be onto th e came ra o r ph o to
tu be. or by pu ll ing a ground o n th e
video loose tcmporarily j. Fo ur ver tical
hu m ba rs indicate 15 Hz. They tear to
the righ t o r left if the frequency is too
high or too low. If you haw Ro bo t
gear. tu m th e contrast to 9 o'clock
and adjust the camera's co n trols to
p roduce the best p ict ure de finition.
T his will assure max imum frequency
devia t ion fro m the camera. A few
minu tes to chec k these few poin ts w ill
repay you ten-fo ld with.... qualit y pic
tures yo u'H e njoy sharing wit h o ther
SSTV'e rs fo r many t imes to come. And
do n't be afra id to sp lice 'p ic tures 
they'll ma te up quite easi ly with a
little experience. Tapes not only pro
vide a large r picture to time ratio, but
they a lso free the camera and/or
fl ying spot scan ner fo r live relays.

I recently tou red the radar facili t ies
of an a irport con t rol to wer, an d a
rather large sh ip. T hose 14 an d 16
inch P7 lubes reall y caugh t my eye.
They a lso carry a fe w spares. A
possib le source o f large scree n P7s?
Check around. , .they are ma n: plenti
ful than th e o ld 7~90 slow scan
vidico n.

Say, when a re some of you YLs
going to ge t on SST V'? If you think
you rock pile-ups no w with the femi 
nine voice wait 'til you try slo w
scan and show yourself around. Gals
are better to wa tc h than receiver dials
anytime! Come on - get "in" and
o n...SSTV,

The slow scan p icture this month
comes fro m Paulo . PYI DCB . Th is was
sent fro m W6T EZ and was Pau lo 's
first a ttemp t at slo w sca n photo
graphy. No w he is in t rou ble with t he
XYL an d wonders if anyone knows
wha t magazine the pix was in . Su n:

SSTV SCENE
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FOCUS COIL FOR 1" VIDICON
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$12.95 each ppd. USA except Alaska & Hawaii. Mfg. quantity 10
for $100.00 CWO - transp. collect.

Brand new Syntronic Focus Coils (360n) made for Fairchild
TC-175 cameras with camera schematic.

Matching Deflection Yoke only $19.95 .
Either Tube or Solidstate type (specify).

Free Flyers 972#3M & 972#6 now available. Loads of Bargains in
CCTV Cameras, Lenses, etc.

THE DENSON ELECTRONICS CORP.
PO Box 85, Longview St. Rockville, Conn. 06066

Tel. (203) 875-5198 .
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a t yo u pr- Ln i VI

dor ' t

Rega rdi ng t h e c om ment by
K9 MGX on page 4 o f the June issue,
for your informatio n. a 73 dB ucous
tic level certainly is no l ncar what is
normall y considered the point of ear
damage . (although this is loud). In
addition. this figure is meaning less
unless you specify whether it is rrns o r
peak. But. either way . a symphonic
orchestra is well-capable of levels in
e xcess of th ai figure in an acoustically
" live" auditorium al SO feet! Arc you
trying to co n tribu te knowledge or
ignorance?

Clydf' Wad..
Little RlH'k AR

I'm no t the type o f person to write
k ttcrs, but I must write and congrat u
la te you in respect to the articles on
old radio pioneers and especially the
art icle on lightning in the June issue
(written by W2FEZ).

I'm fascinated and awed when read
ing these a rt icles by Mr. William
Hood . These are a lways the fir st
articles I read , when I open the pages
of a new issue. I have re-read many of
his articl es several time s.

Please publish more of th is type of
art icle if possible.

W,Rui'lh WnWAT
TIl('~H1 AZ

With the increase in use of Progress
Line units, I thought I would mention
a fe w pointers o n convert ing them for
2 meter o pera t io n. In the 4ERC 25B2
receivers both co ils in the an te nna
transformer T 301 shou ld be padded
with 4 pF ceramic tubular capacito rs.
The whole transfo rmer can be re
moved by di sco nnec ting the co ax lead
and unsoldering one lead of C5 , wh ich
co mes out o f the bottom of the can
and goes to Pin I o f the 6AK5.
Remove the 2 mo un ting screws fro m
the bo t rom o f the can and lift the
transforme r o ff the main chassis. Re
mo ve the 2 su b-assemblies from the
can by tak ing o ut the screws on the
sides. The padding capaci to rs can now
be placed across each o f the trimmers.
If any o f the rf trimmers (C305, 307,
o r 3 10) o n the main chassis do not
tune. they ca n also be padded with 4
p F. In the 4ERC25D2 receiver. only
the an te nna tra nsformer T 336 has to
be padded (using the above pro
ced ure ). as eve ry thing else will tune
ok. In the 30 wa tt t ransmitte r the
final will have to be pa dded wit h a 4
pf capacitor so ldered directly ucro ss
the plate trimmer C 157 . The 50 watt
and 80 watt transmitters genera lly
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d on t req uire any pa dding al a ll.
Jim I\I (' CIIII"II~h VE3CSO

I would like to than k you for
publishing the General and Advanced
Class License Guides. They enabled
me to pass my exa m.

Also . I believe that the June, 1972
issue is the best, or one o f the best.
you have ever printed .

Bub 'ft'Cormi,·... WB911FD
Cha mpaign II.

You 've finally d one it. After a ll
tho se articles on FM , I have no choice
b ut to go FM . The God s have willed
it. an d who am I to argue wit h them'!
"Very good ," say all you FMers out
there . But here 's the problem. Being a
stu den t. money 's a little hard to come
by. and when it does. it doesn 't go to
ham radio . So . if somebody would
like to take my Swan 270 B off of my
h ands. I'll use the money to go FM.

I reall y enjoy 73 but what hap
pened to all o f th e chic ks on the
cover"? And Wayne is so crazy that I
call h im the Eve! Knlcvcl of ham
rad io. Any takers'!

Scot t Li.·hlill~ WA ;WXG
Pitt sburgh rA

I read so me time ago th at RCA is
phasing o u t the 2N39 8A, wh ich has
been popu lar for qu ite a wh ile as a
grid -block keying transistor. It was
o ne o f a very few cheap. h igh voltage.
PNP transisto rs. Some o f th e gang
may be in te rested to kn ow that the
2N 541 5 has come on the mark et
recen tly . and at just about the same
pri ce . There are a few d iffere nces to
be aware of. however. The 54 15 is a
silicon transistor. and its maximu m
safe reverse bias on the base is 4V,
versus 50V for the 2N39HA. Its sa tu
ra tion voltage is high er, 2 .5V instead
o f 0 .35V. Thu s, so me circuits may
need a little redesign before the su bsti
tution will work . On the o ther hand .
the 2N541 5 can switch WOV. which
is nearly twice as great as the
2N39 8A. There is an NPN which is
comp leme nta ry to the 2N54 15: the
2N3440.

J ohn A. Carroll K611KBI1
)1alcl"n 1\1 ,\ 0 2 148

I am not a life sub scr iber to any
magazi ne, bu t if the May '72 issue is
representative o f your standards, you
will have my life su bscr ip t io n when
my cu rrent one ex pires.

Bill Winsteatl WA5TNU
Philadelphia ~I S ;\9350

It would be ap precia ted if yo u
would announce the forma tion of the
"Purple Marrm Net ' whic h will be o n
7 .25 1 ~IHz every Sunday afternoon a t
4 PM CST. The purpose of th e net is
to bring together those ama teurs who
are interested in th is wo nderful litt le
b ird . WA5MPQ is the NCS and I
(W5BW) will be the alt ernate. Thank
you fo r yo ur a tten tio n.

Thomas W Braidwuutl W5BW
AlINnatt' NCS - I' urplt' Martin NI'I

YOU 'I' (' got ( 0 be kidding.' A sst. Ed.

Note Asst. Ed itor. QST and Ham
Radio did not th ink so. See page 57
J une QST and page '87 June Ham
Radio ~ Now who is kid di ng. W5BW

Well. different strokes fo r dif f erent
folks! Keith . Ma"axi"g Edifor.

Thought I'd QRX from work and
drop you a line to tell you how
pleased I am wi th my subsc rip tio n to
73 . I find it not only in terest ing. b ut
prac tical. I t's well worth the money
(no mailer how lo ng it takes to scrape
it up }.

Whilst d own at the Dayton Ham
fest , I th ought I'd try a little cxperi
mcnt - I subscribed to every major
ham mag while I was there and th en
waited to see who was "on their
toes." Congra tu la t ions! I received my
copy o f 73 first . Nex t in o rder was CQ
QST (renewal) and last (even th ough I
had re-cei ved a po st ca rd saying my
su bscript io n would star t soon ) was
/lam Radio .

Righ t now I III working abou t II
hours a day at my present job: which
leaves a lmost no t ime for ama teur
rad io or any thing else. But rest
assu red that I ce r tainly will find time
for each issue of 73.

Keep plugging on Wayne. you're
doing a great job!

Charles J. Rabie,' WA8 RUO
Grt"t"m ille 0 11

MORE K1YSO?

I was at my friend 's house readi ng
through the Ju ne issu e 73 and hap
pe-ned to notice the K IYS J) article . [
read it. Two hours late r , after re
ducing my laughing convu lsio ns to
shor t bursts o f sn ickering, my frie nd's
pare n ts asked me to remove myse lf
fro m the- premises. while walking out
tlre door I heard them mum ble some
t h ing lik e "moron" and "bad
example." Now I guess I'll h ave to
subscr ibe, since whenever I go over to
his ho use , they lock the d oor and
won't let me in .

JtM' D. Hi111M,1 WB81MG
Cha~ri ll Fall!! 011

Step on the Klu tz has to be the
funniest thing written in. 73 Magazine
since Bob. Bo b . Bobbin ' Along.
C' rno n Wayne. MORE. MORE!!

Gordon Bello WA IJWQ
Brooki ine ' tA
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.9 5 ..

.9 5 ..

.9 5 ..
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$9.50
5 .0 0

7 .0 0 ea .
8. 7 5 ..

25. 0 0 ..
25.0 0 ••
25,0 0 "
25.0 0 ..
25.0 0 "
25.0 0 ..
17.50 "

9 .50 '
5. 5 0 ..
8 .50 ..

3 5. 0 0 ..
2 0. 0 0 ..

2 .0 0 ..
1 ,2 5 ..
1.2 5 ..
2 .00 ..

.3 0 •.

.3 0 ..
1 .2 5 ..
2 .0 0 ..

.6 5"
2 .0 0 ..
9 .50 ..

25.0 0 ..
35.0 0 ..

9 .50 ..
8 .50 ..

6 0 .0 0 ••
40.00 ..
6 0. 0 0 ..

5. 5 0 ..

2.00 ea.
2 0 .0 0 ..

.7 5 ..

.5 0 ..
1.50 ..
6 ,5 0"
.2 5 ..

fo r 3 5 0.0 0

100
3 0 0
2 0 0
2 0 0
30 0

New
U sed

10 0
100

2 0
2 0
2 0

5
25
12
15

100
100
100

10
10

100
20 0
2 0 0
200

5000
3 000

150
1000
1000

50 0
10
2 0
40

100

75
100

5000
2 0

100
4000

Wanted : AS Calibration Manuals, NAV 16 -30 / A A C . 38-50 FeR , C 1398/AAC 38
ALSO other types of manuals
T -17 H a n d m ik e
T - 17 H and m ik e
R 101/A RN ·6 R ec eiver , 100-5 50 KC
A 23/A AC -5 R ec e iver, 190-550 KC
AT 66/G RC 2 0 -27 .9 Me
RT 6 7 /G AC 2 7-389
A T 6B1G RC 38-52 -9
AT 175/ PRC·9 with CY 7 44
AT 196 / PR C-6
RT 176 / P A C -1Q with CY 74 4
A A 63A Rectifier
Be 453 R ec e iver , 190-550 KC
Be 4 58 T ransmitter 5 .3-7 Me
B e 6 0 4 Transm itter 2 0 -2 8 KC n ew
Be 22 1 f req . meter
B e 11 OA swbd-C battery 5 0-60 e y e. 3 0 m agnet o 1 p h .
H 1 13 Headset new
M 95A!U microphone with boom
M 96fU microphone with boom
Canadian m icrophone type RS -38 with F ·' transmitter with push to talk switc h
M Sl!UA microphone
Me 41 9 lip micropho ne
Microphone cord wit h PL-68 , JK 4 8 switch #4956 1 for UAA
M 52 microphone
A NB MC-l m ic rop hone
M 29A/U
OAP-Test sets ra d a r
TS· l31AP signal gen~ator 11 5 V . 1 ph 6 0-80
TS·15C/AP Fluxometer
A5 580A/ARN ·30 Antenna, new, boxed
HS 33 Headset n ew
164-4 Connector on 27 ft co rd, CX 4 6 3 9
164 -20 1-15
C D 807 ,100 ft long
U 77/U & U 7 8 o n 3 0 ft cord
Cable3E7350 -1-83.3 ; 14 cond o #16 ; 8 1t lo n g w it h O P O M 1 2 A 33S-1A,

CPO M 12A 3 4P-1A
R G 8A/U Cab le. CG 399A, 10 0 ft long, new
H 601PT receiver c ap, new
TA-182 Converter c o mp le t e
TA 182 c ases
164 -3 c o n n ec t o r on 9 ,~ t c a b le, new
Heavy cable 14 cond #16; 3E7350-1-83 -3 with 2 c o n n.
CD 3 16 c o rd with 2 plugs, P L -5 5 , n ew
CX 4 6 3 9 c a b le wit h 164-4 cq rmec t o r 164 ·20 1·1 5
C X 3 639 27 ft long , 4 cond H 16
CG 530 FlU Cable, 9 1t lo ng with 2 ea : UG 260 D/ U ca n.
T h roat mikes T -30 n e w
Navy Lip mikes, T ·4 5
U 78!U c o n n ect o r ; 164-3 0
164-42
164 ·1 01-35
164 -3
U W 2 020F80 0 1100
164-9 7 0 0
164-10 700
2 ea: 164·3 o n 9 It co rd 400
U G 254A, n ew 1000
Plu gs: PL ·147. P L · 148 . PL-1 51 A , P L -152A, P L-153A , PL· 154A , PL -1 5 6 A new . total6M
Canadian Royal Air Force h eadset , 6 00 o hm w ith 2 rec eiver units -

co rd a nd microphone u nit with push to talk switch
A AC· l T ra n sce ive r . 100-1 56 MC·25 watt c o m p le te wit h all tubes
U P M ·6 Test set
UP M 1 1!T S ·73 8 R ange cal ibrator. 11 5 V at 5 0-T6 0 0 c y c
U PM 18 /TS ·3 5 9 t e st set
UPM 19 Test Set cpmctete, 2650 M e , 160 w a tts, 11 5V A C a t 1 .5 am p
Bendi x A m p lifi e r ID6 1 1 w it h tubes and motor 2 4 V a t 1 .2A ; 220 V at 0 .60A

INC.co. ,
300 7th Street, Brooklyn, N.Y. 11215

499·6300
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Although I hated li ke fury to cu t
up my new 73 and my 193 5 Ray o
catalog, I just had to d raw your
atten tion to how lit tle the venerable
104 mik e has changed in 35 years 
pract icall y none !

Odd ho w the pictures were taken
from the same perspective and that
the price is virtually the same . The
only difference in the 1970 mo del
apparently is the omission of the
eyelets for ring suspension.

Bob Kuehn W0HKF
St. Paul MN 55 118

J ohn Hun t
Pittsburgh PA 15236

ANS. A round rob in takes n(n- ])12
games.
So nJn-1J12 = 153 given 18 men.
A 9 man round robin plays 36 games.
Two of these plus the play off gives
36 + 36 + J = 731

mo dels) These particular mo dels have
the battery on the righ t, the altern ato r
and regu lator excep t star ter motor
curren t, is fed thru a n umber 12 or 10
red wire that goes ' across the to p o f
the radia tor frame . The factory option
ammeter uses the voltage drop in th is
fou r foo t wire . This method puzzled
me fo r a while , a few years bac k,
when I removed the idio t ligh t clus ter
and replaced it wit h an o pt io n gauge
cluster fro m a wrec ked Impala Super
Sport , and I could not find the meter
shun t !

We had an odd sit uat io n here in
NYC Marc h I I th oI was on du ty in the
Empire State Build ing at alt it ude o f
1000 ft and could see the snow
coming down in a real blitz , no t only
nice white snow, but also big blue
lightning flashes . . . on my way home
I notice d that two cars wit h "burglar
alarms" were blasting away. The guard
at the exit of the bu ilding told me
that they went off when "we had that
big blue flash ." So it seems these
devices are capable of bei ng t riggered
by external fi elds o f ex tremely high
amplitude , transient natu re.

Neil W20J, U
NYC

Solid state alarm control systems can
respond to transients caused bv etec
trontc fields such as lightning.

Sheldon Daitch WA41\1ZZ
Lou i1'<"Ville GA

I have come u p wi th an id ea. Maybe
it will or it wo n 't work , but anyway ,
here it is . Since it is possible to
t ransmit SSTV on the HF bands, why
not have SSTV on FM subcarrie r
transmission on the VHF band s. It
cou ld be demodula ted through a re
ceiving setu p simila r to that of FM
stereo. The ma in carrier co uld have a
pilot signal or su bcarrier of say 2 k Hz .,
or possibly a su baudible freq uency, or
maybe a radio frequency in the VH F
range , say o f about 10 or 20 o r 30
kHz. The only problem being that
most FM signals are now being trans
mitted on narrowband devia tion , and
not wideband , in order to comply
with " t h e-st a t e -o f -thc-art" and
modern receiver bandwid ths. Th is
sys tem, of course , could be used o n
1296, 220, or 450 MHz, or even 2
meters (in an unused portion o f
course) .

Ge tting back to demodula t ion ,
however, the pilot signal would be the
" television" video and the main " cor
ner" the audio ' port ion . This, o f
course, co uld be ma de narro wband by
using a "pilot " signal or subcarrier o f
about 1 to 2 k Hz, way below the
standard deviation o f 5 k Hz, in use all
over the cou n try to day . Is th is pos
sible? It co uld be, if some o ther hams
who are interested could write to me
at 50 Sou th Porter St . Man Chester

• •
NH 03 103 . An y sugges tions o r com-
ments wo uld be welcome.

Michael J. Kane WAIPJ G
Manchester Nil

From Astalic ad,
J 935: $25.20

From Hiltn Buerger
ad, 1970: $ 25

May I bring u p one small point not
mentioned in the aritele "Easy Amps"
in the May issue? This metering circu it
monitors the curren t from or to the
auto battery by measuring the voltage
drop in the ground cable. This ground
cab le also is use d in the start ing mo tor
circuit, and starting motors pull on
the order of 200 amp s when the
starter has a normal load and much
highe r u nder abnorma l conditions (the
engine stalled in the mi ddle of a
tra ffic intersection on the ho ttest day
of the year, and the air condit ioner
has been on all along !). One migh t
wish to check this ou t before com
miti ng a good meter. Of course , it will
depend on what kind of overload the
meter will take.

A similar curren t monitor scheme is
used on many la te mo del fu ll size
Che v r o le ts (especially the 1965

Ho w about a 73 orien ted brain
teaser?

A group of chess playing hams
planned to have a round robin chess
tourname n t on the air. When the
schedule was set u p, 153 games were
just too ma ny. So they split in to two
equal grou ps and p layed two round
robins, and the winners met in a play
o ff. How ma ny games did that
arrangeme n t take'?

S. L, Gravely , Jr.
Rear Admiral, U.S. Navy

Director, Naval Communications
By direction o f Chief of

Naval Operations

This is in response to your letter of
22 March 197) concerning ama teur
radio opera tions aboard U.S . Navy
ships and the morale benefits afforded
by such operations.

The morale benefits derived from
shipboard ama leur radio operations
are well recognized . It is the policy of
the Department of the Navy to sup
port and encourage amateu r radio
activities, including those on board
our ships. Shipboard amateur radio
opera tions are generally allowed only
during extended unclassified ship
movements. This limitation is neces
sary in view of the requirements for
communications security, as plain
language com munications to an d from
natal sh ips at sea have been d eter
mined to adversely affect OUf ships'
operational security.

Amateur radio operations , as well
as o ther means used for plain lan guage
commu nications to and fro m our
sh ips at sea , have been a major con
cern to F leet Commanders in "Chief
and to the Chief of Naval Operations
from a security standpo in t, particu
larly in times of crisis , and on a
continuing basis in the western
Pacific. From time to time it is neces
sary to cur tail these opera tions to
preclude the transmi ssion of infonna
t ion over unauthorized circuits , which
in the aggregate would be of value to a
poten tial enemy. In area West of 160
degrees East Longitude have . been
curtailed consistently . Continued se
curity difficu lties in the Paci fic area
caused the Commander in Chief, U.S.
Pacific F leet , on February I . 1969, to
p romulgate a direc tive curtail ing
afloat and airborne amateur rad io
o perations , hospit al sh ips excepted,
within the Pacific Area un til such time
as active hostilities in that area have
cease d . Since that time , the ex ception
has been ex tended to include all ships
on special unclassified opera tions such
as the Apo ll o Prime Recovery ships.

The policies governing shipboard
amateur radio opera tions are periodi
cally reviewed . After a recen t revie w,
it was determined that , although the
morale benefits derived from ship
board ' amateur ra dio opera tions are
considered to be substantial. the com
mu nication security aspects are para
mo un t. Therefore , the cu rren t policy
will be contin ued.

In the even t an article is pu blished
in your magazine , I would apprecia te
it if you would express my profo und
gratitude to the many amateur rad io
o perators, inclu ding those affili ated
wit h MARS, for the services they are
providing our Navy peo ple and their
loved o nes.

MORE LETTERS
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CA LCU L A T O R CH IP ~ 40 DIP "Calcula tor on a chip" the manufactu rer will no t let us adver t ise
the number of thi s item but we provide full dat a and in structions for building a 12 digit calculato r
. ... .. . . . . .. .. . .. . . . . . . . . . . . . . . . . . . , $ 14 .95ea.

EPOXY TRANSISTORS
Popular numbers. all factory -marked with 2N-type
numbers. Guaran teed min im u m o f 40 pieces of
TO ·S and TO-18 mixed. Untested. but sampling
ind icates Over 85% good.

approximate ly l -ou nce-40+ transist ors
for only $1.89

DIGITAL SPECIAL
T en b ra nd new (on car r iers) duet -in -line JK f1ip 
fl ops-LU 3 21 w ith data sheet and tw o p ages o f
applica tio n notes describing hookups for - divid e
by three through ten . and t w elve. Al so self
correcti ng r ing coun ter hookups. etc .

10 LU321 W /data $4 .00
TT L d ua l-in -line

7400.7401,7402, 7404,7405 ,74 10 ,
7420. 74 30 , 7440 ,
7450.745 1, 7453 . , ea.S..25
744 1 BCD decoder driver 1. 15
7442 BCD decoder 1. 15
7473 dual I K flip-Ho p 65
7474 dual ty pe D FF 50
7475 q uad latch 1.1 5
7476 d ua l I K F F 65
7480 gated fu ll adde r 80
74RJ 4 bit full adde r 1.60
7486 quad exclu sive o r gate 65
74H9 64 bit RAM 4 .00
7490 decade counter J . 15
7491 8 bit shift register 1. 15
7492 divide by 12 counter 1.15
7493 4 bit bina ry count er ' 1.1 5
74 154 one of 16 decoder 3 .00
74 19 2 up/ down de cade co un ter 2.25
74193 up/down binary counte r 2.00
741 95unv . 4bitSR 1. 15
8 220 parity gen/checker 1.00
8200 4 bit magnitude compara tor. 1.60
8280 preset decade coun ter 1. 15
8 28 1 preset binary counter 1.15
8520 25 MC divide by " N"

2 toI5 2 .00
7495 4 bi t SHIFT REGISTER 1. 15
85908 bit shift regist er 2 .00
8270 4 bit shift register 2.00

LI NEAR SPEC IA L
Te n ( 10) Teledyne TO-5 74 1 o perat ional amplifiers
wi th a two-page sheet of applica tion notes covering
the basic c ircuits using op-amps , $.65 each
Op-amp package 10·74 1'5, da ta sheet and applica-
tion no tes only 56. 00

LINEAR IC's (dual- in-l in e)
L\ll (Il l posi tive vo ltage reg 80
747 dual 74 1 op amp DIP 1.1 0
L~IJ02 vo ltage follo wer o p-a mp : 1.25

704 o pe ra t ional amplifie r ·w
7 J U vo ltage comparator 75
L~t309K 5 V-I A power supply module 2.50
DIGITAL COUNTER MODULE 30MC ( t I
u nit includes board , 5N7490, 1" , /
5N7475 Quad latch , 5 N 7447 ~ ,
7-segmen t d r iver and RCA 4~~~c;.. ".,
" nu mi t ron" d isplay tube 1*'''1''' _
W/d ecimal. l " x 4 .5 " modu le .....4 ' ~ - '

w ill mou nt o n 1" centers. ~

ki t S I O.Y5 - wired and tested S 1:1

LAST MINUTE ADDITIONS '
NE565 Phase lock loop. TO·5 $ 4.25 ea.
NE566 Function Generato r. DIP (8 pi n) $ 4.25 ea.
NE567 To ne decoder. D IP fa pinl. $4 .25 ea.
7447 7 segment decoder d river $ 1.60
741 81 A ri t hmenc Logic U nit. 24 p in. D IP $6.50
826 1 fas~t.. carr y for above $2.00
8223256 b it bipolar field program mable.

read -cn tv rnernorv $ 10 .00
8570 8 b it 5 1, PO , sh ift register $2.50

LE D Red Emitt ing Lamp 60

All Ie's ar e n ew and fully t ested - leads are plated
w ith gold or solder . Orders for $5 or more will be
shipped prepaid. Add 35~ handling and postage for
sma ller orders. California residents add sales tax. Ie
orders are shipped within two w orkdays of receipt
of order - kit s are shipped w ithin ten days of
receipt of o rder . Money back guarantee on all
goods sold .

SEND FOR FREE FL YER
P.O. Box J

CARMICHAEL, CA 95608
(916) 966-2111
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P.,ce $1 pe' 15 wo.ds 10' non ·co",",...c,al
_. S 10 pel 15 ....Otd. 10' b".,n~ venlu''''. No
d,."lilY ad. c- ilOjency d,seounl Include YO,,'

check "", Ih o'de.

~adhn.. 101' ads '. Ih.. hI 01 Ihe monlh IWO
monlh. plIO' 10 pubhcal,on Fo, e .ample

Jiln"ilfY h' '. Ih .. deadl,,,,, 10 ' Ih e MilfCh ' ......
wnocn "",II t-... mil,led On lhe 10 l h 01 Fehl'uil'V ,

Type copy Ph._ and punch.ille ...octlv as

vou wISh ' I .0 ilpj.>eil' No all'CilPf lill ad.

w.. w,1l be Ih e ,udge 01 , I;sb,h IY 0 1 ad•. Our
''''POns,b,Io IY lor ....on ,end. onlv 10 p ..nl·
"'9 it COffee l ad 'n il lOll.... ,ss.ue

Fo< $ 1 " ."01 _ can mil,nu"n ••eply 00. 1m
,~.

'101.. cannol cl>e<;k ,n lO ..8Ch adve.. '...... :so C<Neal
EmplOt

2 :\IETER FI\I TltA I'I ~CEI\'lm 5 150.
Inoue FDrM ~5. So lid s tate. 5 wa tt s,
(, channels ( ~ provid ed l. w/Fu rncr
3 50 mic . M tn t co n ditio n.
:!1 3- 7t19 -6 54 3 WB 6 t\LS. ~O~3

Huntington , Sou th Pas;Jth..nu. CA
9 1030.

A .'\ Y R Er\ ~O .' '\B I. E OF n :H ;h..•...cp
ted fo r DX I 00. SX 100, DX..IO.
TBSSO. Globe 90. BC.~.J 8 . 85008.
8503. 88 LF. TI S. TI 9 , T~O . Bo x
8 35 2, Savannah . GA 3 1 40~.

FACSI:\IIU: Frequen cy Shift Fae
sim ile Converter CV"::~ A . in like ne w
p hysical con dit ion - S58: Full size
AN/TXC· j facsimile reco rder (weath
e r map type! ~ $99. Bo th together
S1 45. Small size "Desk-Fax" t ranscei
vers - S15. two fo r S15. Also , va rie ty
of fax papers . S ta mp for lis t. J im
Cooper. W2HVF . 1'0 Bo x 73·M.
Paramus, NJ 0 76 7 2.

FOH .... .\I.E Hallic nutc rs S R..L~a anti
HA 2h wit h four crystals. mike. auten
11'1 and handbooks. Comptcrc two
rue ter st at ion. Min t condit ion in o rigi
n;11 ca rton .... Will pack to sh ip freig ht
collec t. S155 ...cmficd ...hcck o r
money order. K6 lJQC. h02X Ellen
vic ....'. Woodland Hills Ct\ 91.1h4.
(213 ) SXS-1522.

CI:\CY ST:\G II:\ ' IFEST: Till' 35th
Annual S1'AG Hamtc st will be held on
Sunday. Sep tember 24. 19 7 2 a t the
AL L ~EW Stric ker's Grove. on Stall'
Rou te I ~8. one mite west of Ro~...
(Venice ] Ohio . Check local area map
for new location. Door p rizes each
ho ur , ra nk. lots o f food. flea mark e t .
model airc ra ft Hying, and contests.
Identify \1r Hamfest and win prize.
S5.00 cost cove rs everything. For
furt her info. con tac t: Jo hn Bruning
W8USR. 6307 Fairh urs t Aven ue.
Cincin nati. OH 4 5 2 13 .

FOU;\IJ:\TlO\ fo r A mateur Rad io
Annual Hamfes r. Sunday 22 October
19 72 at G ait hersburg. Maryla nd Fa ir
gro unds.

F1(alT TVI with the R .S.O . Low Pa~'

Filter. See p1 15. March 197 2. 73.
Write for brochure. Taylor Commu ni
catio ns Man ufac t uring Co.. Bo x ' 2h .
Aginco urt . On tario . Canada.

II AM F EST ERS 3Sth Ham fcst ami I' il"
nic. Sun day . Augu st 13, 197 2. San ta
Fe Park . vl st and Wolf Road . Will o w
Sp r in gs . Ill i n o is. South west of
Chicago . Ex hi bit s for O \1' s and
XYL·~ . Famo us Swa ppcrs Ro w. Infor
ma tio n and Ticke ts . Jo seph W.
Porad yla . 'WA9 IWU. 570 1 S. Ca lifo r
n ia Ave . Chicago . IL 60h29.

J~ O QRN Wyo min g ranch lan d . Wild
Horses. An tel ope . Deer. 10 level ;ICl"e: S

S2 0 dow n . $ 20 mo nth. Mikl'
Gau th ier . K6ICS. 94 18 E. Flo rence.
Do wney C A 90240.

, "oun CALL LETTERS Two sets, fo r
win ds hield and rear glass. Smart wh ite
letters with red ou tl ine. Easily in
sta lled pressure sensitive decals . S1.0 0 .
postage pa id, any where. Sa tisfa cti o n
guara nteed . Like J ord an Arti st s.
Siapo ut AL 3609 2.

\'IIF ."01:- 1-: BL:\ ,'KEH Models ava il
a ble fo r VHF t ransceiver and receiver
conver te r systems. See adver tiseme nt
in Ju ly issu e 73. WESTCO\! EN
G INE ER ING. Bo x 1020. Escondido.
CA 920 25.

su pply.
S300.

WA~TEI) COI.UNS Mcch un icul Fil
te r 4 5 5-FC-60 o r cq uiv. 6 k ill. BW for
H a m m url u n d H Q 21 5 R cvr ,
WI r OT/ KV4 Bo x 3374. SI. Tho mas
USV I 0080 1.

will make hi m decide to dea l wi t h us
rather t han o ur competitors. and t he
best answer we 've fo und is service.
We 've bee n told as we grow, o ur
ability to o ffe r such fast perso nal
service will decrease . I hope not . and
am formulati ng -pl an s to insure t ha t it
won't . As o f now, however. we ca ll
and du p rovide it. an d le tters like
Dick 's a re an exce llen t way 10 ge t t h is
message over to t he ama te urs. and we
do dee pl y appre cia te your hel p in t hi s
rathe r u nu sual way!

Ed JlI~l' "' :;1'OO/ W5 :\ ( :I.
Furl Wurl h T\ ';(1110

NAT IO~AL A \lATEllH CHYSTAL
BA j\K A centra l rece ivin g. resting and
ma tc hi ng service for exchanging 2.
meter FM crysta ls. Send SA SE for
det ail s. Na tional Amateu r Crysta l
Bank . De p t. 73. PO Bo x I, Wy kagyl
Sta t ion . New Rochelle . NY IOS04.

FO R S,\ I. E: Telet ype tape prin te r .
S5: RT-1 59 / URC-4 walkic -talkic on
146 m c . w / b att c r il:s . SID:
R T-:~ 8 S / URC-1 1 wulkic-tul kic , S5:
M D -7 m o d u lat ion xfmr . 53:
AM -8jTRA- l 70 100 me. ampllflc r ,
58: 1-122 frcq . meier. $7: rKC-g
23 0-250 mc . an tcnna , SJ; 3~ 1. (1

meter antenna w/sparc c leme n ts. $4
Plus postage. WB4CEW. .1.14 4 High
Ho pe Rd .. Lexingto n KY 40 50 ~ .

SWA:\ ClG;\ET 260 ac /dc
Mic . 80 10 mo bile ant .
Phone : (603) 524-07 16.

SALE D r a k e N o vi ce X!\ITR
2·NT - S95: Johnson Viking I Kw
match box model 250-30-3 S125 :
Both mint : Walt WA6FAQ . 136
Bidwell . Vallejo CA 94590.

... AND MORE!
I alwa ys though t in you r magazine

and Repeater Bulletin. the " Letters"
sec tio n was d evoted to le tte rs to you,
but I find in Bulleti n No. 5 a co py o f
a letter to me fro m Dick Morris.
KIWZK co mp lime n ting ou r service.
Thank you ver y mu ch for in cluding
it "." .Ir was real ly a su rpr ise. alt hough
I no ted o n Dick's let ter tha i he did
send you a copy. To me. after putt ing F'I IC-20 &. REG E1\CY-2:\ ow ners.
in 10 and 12 hours d aily . then several Now Avai lable . 4 freq uency lone
slee pless nigh ts weekly d ue [0 ideas burst oscilla tor. in te rnally mo un ted .
"buzz ing around in my head" about 1_-::,....:-_:-_:-:-,...._.,...,...,..:-......, S~9.50. Bob Brunkow 151 12 S.E.
ho w we migh t improve o ur service to 44 th Bellevue . WA 98006. Pho ne
custome rs and bu ild our busine»... - 206-7 47-842 1.
after all tha t . the sweetest sound in,
the wo rld is a le tter o f apprecia tion
like this o ne.

We ' re bu ild ing o ur business on scr
vice. wayne. and I fed mu ch like a
frie nd wh o was recentl y try in g to
" dream up" a spare-t ime b usiness: He
sa id " I know there a re many peo ple
o u t there who a rc will ing an d anxious
to spe nd money o n so me se rvice l ean
provide all I have to do is find out
what it is:' In our case. ou r dec isio n is
wha t we can offer th e amate u r tha t

FOR SA t E HT ·220 ,' ..su WALKIE·
TAL KIE tu ned up a nd ready ro
go - SJOO . 4 Ch. Mor ran tu ned up on 2
meters - S300. Phil The is, K3TUF .
4 28 Este lle , Philadelphia PA

11 0 '1' AS A F IIU:CHACKEn T ha t 's
the upcomi ng ARRL Hudson Division
Co n ve nt i o n , Hilto n Mo to r Inn ,
Tarrytown , NY. Octo her 21-22 are
the happy days . So spend yo ur July
4t h wee kend an tici pati ng ex h ibit s. lee
turcs. :2 me te r FM RTTY . contests.
gabfests , New Yo rk sigh tseeing , fun .
It' s a blas t ! Write Dave Pop kin , 303
Ten afly Road , Englewoo d NJ 0763 1.
He 'll fire off t he in fo to you .
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disch arge
each $10

I

1

1.000p.F .SOV CAPS
For photo flash or linear power supplies
$1.50 each. 10/$12

lASER DISCHARGE CAPS
Brand new Laser Storage high speed
caps. 40lolF at 3KV.

GOV'T SURPLUS OPTICS

,

. . .
" .", ' ."... ""' '.'.-....: :.; ... ... '; .. : ". '.' ..: .•.• CI. .... .

• ••••• •••, .

All material t.o.b. Lynn, Mass. Send se lf·
addressed envelope for com plete list .

36" f/8 lens with con e, iris, and shutter,
Wit h electric h igh-speed Rapidyne shutter,
$49.00. Filters. red or yellow. $5.00 each.
Fibe rg lass trunk. 26" by 20" by 13". $25.00.

12" 1/4 Perkin-Eimer lens with electric high·
speed shutter. $40.00 each. Filters. red or

rellow. $5.00 each. Aluminum trunk. 21 " by
8" by 13" . $20.00.

6" '/6.3 METROGON wide-angie lens (73 - engle
of view). In cone with shutter; , fabric shipping
trunk Included. $15.00. Filters. red c r yellow.
$3.00 each.

6" f/6.3 METROGON wide-angle lens t73- angle
of vtewj, In cone with elect ric Rapidyne shutter.
$25.00. Filt ers. red or ye llow. $3.00 each. Ftbe r
glass shipp ing trunk, 21" by 18" by 13" . $20.00.

24" f {6 lens assembly in K-17 cone with shutter
and trts. $30.00 each. filters. red or yellow.
$5.00 each. With electric Rapldvne shutter.
$40.00. Fiberglass trunk. 26" by "30" . $25.00.

24" f /4 (w rit e for particulars), $100.00.

12" 1/2.5 Aero-Ektar K·37 camera. 41 - angle
of view. Wit h light-sensit ive shutter trip cont rol.
Choice of A5A or LA·21 m agazine. $125.00.
f iberglass t runk. 24" by 24" by 21". $25.00.

On it em s above. we can remove and ship lens
assembl)' i f the cone is not wanted.

FIBERGLASS shipp ing trunks. Lightweight and
rugged for protection of equ ipm ent on f ield trips.
21" by 18" by 13", $20.00.
26" by 20" by 13" . $25.00.
3 t ru n ks f or the p r ice of 2

JOHN MESHNA JR. ELECTRONICS
P.O. Box 62 E. Lynn, Mass. 01904

stack
to be

$100

$10

$5

$1.75

• •-•••• •,
. ' .

GE Y 4075 25V Miniature

$1.75
GE Y 1938 24V Standard

$1.75
RAY CK 1905 Standaro

$1.75
MAN-3 1.7V Miniature

$3.50 ea. 10/$30

GIANT ALPHA NUMERIC

•\ - \
TS 323 FREQ. METER

Simi lar to t h e famil iar Be 2 2 1 e x c ept this one
covers range o f 20-450 m e . Accura cy .0 05%
Used, guaran teed O K, less batteries, w it h
sc hemat ic . T S -323 sh ip s9t 35 Ibs.. ... $50 .00

COMPUTER KEYBOARD W/EN.CODER $35
Another shipment just received . Alpha -numerics
keyboard excellent condit ion . Once 8$a in we
e xpe ct an ea rly s ellout. Price of $35 Includes
prepaid shipment in the US and sh ipment made
within 24 hours of receipt of order.

DIGITAL READOUTS

POWER TUNEA3LE VARACTOR $5.00
Similar to MA·40GO. used in doublers.
trtpters. amplifiers. etc. Fully guaran
teed . with specs and some circu it s .
$5 each or 6 for $25 pp.

COMPUTER KEYSYOTCHES
Another f antastic bargain for the bui lder. We
have brand new bounce-less m icro switch keys,
spares from the above units, less key-tops.
Make up your ow n keyboard s. Made fo r PC
mount. Package of 48 brand new key·switches
only $ 12.00 po s tpa id.

LASER DIODE 3 WATT
RCA TA·2628 w/ specs.

ROPE MEMORY MODULE
From APOLLO project

8 7971

MEMORY CORE STACK
Complete brand new memory core
w/diode matrix. 65. 536 core. Appear
brand new.
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Alton E. Glazier K6ZFV
3154 Jordan Road
Oakland CA 94602

HOME AND AUTO

BURGLAR ALARMS

I n designing these circuits, the fo llowing
three points were kept in mind : One,

reliability; two, simplicity; and three, low
cost.

The home bu rglar alarm uses magne tic
reed switches (normally ope n). They are
composed of two halves. One half is a
magnet , the other half is a switch. One
complete unit is required for each door and
window. The magnet half is embedded in the
top of the door or window, the switch half is
embe dded in the top of th e door or window
jamb, with connecting wires.

The embedding is done with a router. The
relay is a single-pole contact with a 12V coil.
The contact rating is determined by the

amount of current necessary to activate the
alarm (horn or bell) . As will be noted from
the diagrams, no current flows until one of
the switches is activated. When this takes
place, the relay closes, th us completi ng its
own electrical path, so even if doors or
windows are closed after opening, the alarm
will keep going. The only way it can be
stopped is by either the key switch or the
battery running down. Naturally, a time
relay may be used to shut off the circuit
after a predetermined t ime. Ho wever, I
prefer continuous operation . Battery life is
normal shelf life unless the system is acti
vated .

The automobile alarm uses the existing
dome light switches which are embedded in
the door jambs, and in no way alte rs dome
ligh t function. Also, the alarm h orn is the
existing horn. The key switch to activate or
deactivate the system is placed in some
inconspicuous place on the body of the car.
If the hood is to be protected, use a
magnetic reed switch or a mechan ical switch,
so that when the hood is closed, the switch
is open. The wire from the battery to the
relay contacts and from the contacts to the
horn should be at least #10 wire .

DOOR MOUNTED DOME
LIGHT SWITCHES

HORN

x l ,,
, l ,, ,.
Xl ,,
Xl ,

r:,

,LAY

'L , ,),

I
12V ..

Fig. 1. Auto alarm. . . .K6ZFV
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S y snlll

,"M,",,..,.
-,"...

-.-.
BRADLEYIMICRO·POTS'

o l4·Ph•• dual I.. u_ . . S .45o III_PI". dual I" lI..a .. •110o TO-5•• Of' 10 pi"• • . . •29

LED READOUT
COUNTING
SYSTE.M

8.88 l lor .24

ALLEN

INTEGRATED CIRCUIT SOCKET

OP AMPS & PHASE LOCKS
SIA'netlcl and Natlona' Btl' 3 - Tak. 0.".

T,p.. De ac r ipt ion S .. I..

~
1131 HI .,. .. . ato op·.mp .... S:J.5.
113:J Mic:ro po"or 708 •••••• :J.II.
5311 "lET Input OP amp . . • . .. 4 .5 0
iloilO 70W p..r ...I..ar ....p • • •• 2 .04

§ SII5 Pha_ lock 1_ CA ) ..•• :J.S5
SIIII ' .....,ti ._ ( A, . . :1.55
SII7 T__ CA l •••••• :J .SII

0 5 9 5 Fo...r Q dr. ..t multipl i.,r . 3 . 3 5
0 5 5 0 Precision 7 2 3 V . R . . . . . 1.19

( AI 1'0· 5 <>r DIP dual I.. Ii.... pak

Sorry. " .... ·t llama U.S. m.ak.r! TyPO:' SD5 0 0 1.
Si mil ..,. to Mon ..k 5 0 12. OutPO:' r form. T."aa
8 -diSit TMS-1802 . Fu lure.; .O. pin Dll' ; not 5.
not a. bUI only a in.l. " " . leu la to• .,hip" . 12 ·
d iait ee.p a.,it y: adda• • ubtracta. multip lle.. di ·
vid.... ti ...d point ( 0 . 2. :I or 4 d.,.,imal pl..<:e.) .
.,h .. in op., ra t ion•• l.,adina: ".,ro bl .." kina:. 7 · ...R·
m.,lIt de.,od..d diapl . ,. outpUI. ov" rft"w lockout.
..nd n"ll.t iv., "i lln outp ut. Dr iv... in"and., . c.,nt ,
ftUO r.,B.,..nt , S ix i..B. and LJ:;O r., &<Io ut"• .,ompl..te
wi th I""t ruction bookln.

J -h: n ip flop . 3 9
J - K :Iola>lt",r s la,' ''' fl ip flop . . . .3 6
Dual J - K :101. slave flip flop . . ,44
H UIlI Il edl/:e tr iK. fl ip flop .44
Q u ud Bi. s t able la t c h 1.00
S S 7 4 7 :1 wi th p rellet a n d clear . 4 9
Gated full adde r- . • . • • •• . • . 7 2
2 Ili t b in a r y fu ll uddu r ••• .99
·1 Bi t b inary full ",ld.'r . . 1 ,49
(l ua" 2 input excl OR I/:ate . . 5 5
In ;CAllE CO UNT E I{ . . . • . 1.00
i'l Bi t s h if t re Kis l e r 1 .10
Uiv id e b y 1 2 1.10
4 Hit b in a r y counter ......•.... 1 .10
4 B it shif t r"'ltister 1. 1 0
4 llit 4 / lIbi!t. l / "hi ft rel/:ist",r 1 .10
:; Bit s h ift r e Kis t f'f 1 .10
4 Bit b i" table la t c h _ 1.4 4
Du a l J- h: :Iotaster Iilave fl ip flop .•. .49
:Iol o nostabl", multi vibra t or _. .7 5
R",trijt . mono. :101. V ibra t or / clear 1 . 21
8 CU-d",coder DR. ..... it b blanking 1.06
BCU·to·decimal dec odee-dr-ive r 1 .5 5
16 input m ult ipl",x"'r ..•.....•. 1.50
!'l B it rn uttiple xe r ...........•. 1 .13
8 In p u t multipleKer 1.29
Ilua l 4 Iine -ao - tine V&S m utt.ip le xe r 1 .55
D tv tde b y 1 6 3 .45
(J uml 2 In p u t mult ipl",xer 1.48
Syn c hronous d ",cu d e c o u n t e r 1 .7 9
Bin a ry 4 b it c o un ter . . . . . . . . . 1 .79
8 Hi t odd eve n p u ri ty Il: e n / c kr 1 .13
4 Bit h l - Iip e " d Ar i t h m e t ic IOl1:ic. 4.90
Lo o k ahead carry ,lten",rator . . . 1 .13
Up /Down decade counter ..• . . 1.87
Up / Down b inary c o unte r .•. . .. .. 1 .87
4 Bit s h if t r e g is t er ...•..•.... ~ 1 . 19

IT'S NEW! 12.DIGIT .... 0
"CALCULATOR
ON A CHIP"

.--!~ l"d u<1 S N7 49 0. d.c_
.d.. cou nter. S N7 47 5-

ill! 6.50 lat('h . SN7 U 1 BC/) d .. •"od... dri.... r . O_t <>_9
~ 0 :I ' 0111 Nix, .. tube. .ock.t ..
~ .Ia. l".lrucu ..... .

o S N7 47 0 N

8S N7 4 7 2
SN7413o S N7 4 7 4o SN7475

o SN7476o S N7 4 8 0o SN7482o S N7 4 8 3o SN7486
o SN7490

8SN7491
S N7 4 9 2

o S N7 4 9 3o S N7 4 9 4o S N7 4 9 So S N7 4 9 6

8 S N7 4 1 0 0
S N7 4 1 0 7

o S N7 4 1 2 1
o S N7 4 1 2 3o SN74141
o S N7 4 1 4 5o S N7 4 1 5 0
o S N7 4 1 S 1o S N7 4 1 5 2

§SN74153
S N7 4 1 5 4
S N7 4 1 5 7

o S N7 4 1 6 0o SN74161o S N7 4 1 8 0o SN74181o SN74182o S N7 4 1 9 2o SN74193o SN74195

TUBE SALE
0 5 2 .5 0

J I .. SII .

NIXIE

'JUMBO'
o LEDS

Bu. ...Ullh. B 7 9 7 1.
O. t o _O. ...· to _ Z .
21/0'" hillh ('har
WlIh . o c k ..t . 170V .

.... , a ..,

2 for $1

o 1,,'r.·R.d
.. 1..... I.Ibl...

o RI:U " Vi. ibl. "

EPOXY
RECTIFIER
SPECIAL

10 for $1
0 1 AMP
1000 PIV

$3.33

31orS7 .50

PlY 2 Amp 6 Amp
5 0 0 $ .69 0 $ . 8 8

100 0 .7 9 0 .99
200 0 . 9 5 0 1.2 5
400 0 1. 19 0 1 . 5 0
6 00 0 1.3 5 0 1.7 5
800 0 1. 5 9 0 1.95

1000 0 1 .7 9 0 2 . 2 5
Cod., : 2 a m p To_l'; "a~",

6 Amp 112 x 1.1:1 K 1/ 1 6 " 'I

PRICES ON

De"'~ ri p t ion S.le
Q uad 2 input l"AS n ~ate . . . . . . . S .24
SS7400S w it h o p e n collector . .25
Q uad 2 input NOR Kate . 2 5
SN7400N w /co11. o u t. 25V . 2 5
He x in ve rt .. r . . . . . . . . . . . . . . . . .. .27
lI .. x in\"t' r ter, w !opl'n colh·ctor .27
H e x in "erter, :\ 0 v o lt , " ., . . 5 0
Hex d ri ver , 3 0 volts . 5 0
Q u ad 2 in jlU l AND g a t e .. .29
Q u a d 2 input AND w /coll . out .29
Tri ple ;j i npu t N AN H Kat.. . .24
Tr ip le :i in put ASH g a t e ... r -.:",-s--i . 2 7
Dual SANU S c h mid t t riltge r Buy 3 . 5 5
H e x d ri"er / in"erter 15V . Of' _.. .50
H e >: d river 1 5 vo lt s . •. . . .. 10 .,. . 5 0
Dual 4 in put SASD l1:ate . . . 1IIIw_"t .24
Du a l 4 input ASD l1: at", .. •.... • _ .25
Q uad 2 inpu t II.V. SASD gate . ..• .32
l.ol In p u t NASH g a t e ..... _ . • . . . 2 5
Q u a d 2 input S A:-iD buffer .•• . 5 0
Quad 2 inp u t SA."D buff"'r ... .53
Dual 4 in put SASD buffer . • . .24
BC D- t o ' Decimal decoder.drh·er .... 1.00
BC D- t o - U",c im a l decoder . . . .. 1 .12
Exce,u , ::s to d e c im al d e cod"'r . .. 1.21
EXCe>l8 3 I{ ray t o d ec. decoder . .. 1 .62
BCU to dec-driver o p e n c .....• . 1 .17
ll cn to 7 s e lt dec-driver 3 0 V . 1.50
BCIl t o 7 >leI{ d ec_driver 1 5 V . 1 .38
BCD to 7 s e l/: deccde r-d rtve r . . . 1.38
EXP. d ua l AND o r I NVERT I{ a l e . 2 4
D ua l AN n o r I N VE RTt;R g u t e .. . .24
E XP . ·1 ..... id e AND or INVE RTER . 2 4
4 w id e 2 in . AND or I :-1 V t: RT . .24
EX P . 2 w ide .t - j n . A·O- Inv .24
Du a l 4 in p u t expander . . • . . . . . .24

SILICON
o IIU4 TUBES

g S lt4 ::···. S I . 4 .
866 :J.95

P.O. BOX ••2A . LYNNFIELD.MASS. 01."0 7.9$

PDLVPAKS

3S WATT AUDIO AMPLIFIER BASIC

"TRIACS'
• Two SCRs in one case! • Most complete listing!

PAY 3.mp 6.mp 10 amp 111 a m p 2S amp
110 0 $. 2 2 0 $ .3 5 0 $ .4 5 0 $ .6 5 0 $ .85

100 0 . 3 5 0 . 5 2 0 . 6 4 0 . 8 5 0 1 .05
200 0 . 6 11 0 . 7 2 0 . 8 8 0 1 .2 5 0 1 .4 5
300 0 .79 0 . 8 9 0 1 . 1 0 0 1.4 5 0 1.6 5
400 0 . 9 2 0 1. 15 0 1.3 5 0 1.85 0 1 .95
500 0 1 .2 5 0 1. 3 9 0 2 . 11 5 0 2 .2 5
600 0 1.50 0 1 .6 9 0 2 .6 5

Code : J & 6 <Imp TO-5, 10 amp TO 66. 15 & 25 <Imp st..d.

Typ.
0 5...7400o 5N7401

8 5 N 7 4 0 2
5N7403

o 5N7404o 5N7405o 5 N 7 4 0 6
o 5N7407o 5H7408o 5N7409

85 N7 4 1 0
5N7411

o 5N7413

8$N7416
5N7417

o 5 H7 4 2 0o 5N7421
o 5N7426o 5N7430
o 5 N 7 437o 5N7438
o 5N7440

8 5 N7 4 4 1
5 N7 4 4 2

o 5N7443
o 5N7444o 5N7445o $N7446o 5N7447
o 5 N 7 4 4 8
o 5N7450o 5N7451o 5 N7 453o 5N7454
o 5N7455o 5N7460

NATIONAL
VOLTAGE REGULATOR

Ta.m.: aoo po" tIl. Re . c od '" 2 5 o/~ . Ratad l ne t 3 0
Pho..oOroNs : W ak.!I\e lo , Ma .'!.... l l:i 17 1 :.l 4!'i -:J !'I 2 !l
Ratail : 2 1 t Al b ion S t . • W"k.. fi",ld . M " s ... .

C.O.D. 'S MA" HE PHO NED IN

L:Iol. 3 09 K 5 ,·olts . 1 a mp TO- 3 e llS"'. I n t",rn a lly
a",t. Ov",rlo a d and " har t ci rcui t p roof . So "", t",.· 02 75
nal c"mpon" nt.'! . With BI,ec " he e ts. a

LOWEST

II I .ORLD fA.ous 'DOLLAR STRETCHERS'• •-near § ' _ " " H ; _ '~'. oc~, ro_,._._._ ..
, - 7 0 :JC RF_IF. amp. 14 "ku. TQ_ 5 . . ilt

O n
2_ 709C Opfor ..lion.. laa>p CAl SI

m S
0 2 _ 7 1 OC D i lh~nti"'amp ( A) •.. .• . S I

P P 0 2 _ 7 t1C Dual di fJ."omp. ( A) . . • . . . . S I

81 _ 7 2 :JC ven... .. ..... ul..t .... ( AI •. .• SI
1_ TVR·2000 H, _po "'• • 72 3 ( A ) . ...SI

~=---.!D , - m , D••,"'C.ro·, ._._._..
, "'iA, - r] 2 - 74.C F~q d j . 7 " I C (A I S l

• 'ACTORY MARklD T.. " ' :J ~AlIIS_ ] I _ 7 4 1_ 7 4 1 Dual 7 H C (mi ni DIP ) .. St
• 'ACTORV n :sn:D • • 10 '1\0 Oi." .......t J 1 · _ 7 0 9_7 0 ' Dual 7 09C ( IlI P) •. •. • _SI
• ..ACTORY CUARAHTllD A l Choo~. TO_S or DIP ( flul l In Lin.. ) " ..u

......."', 0 15C CATALOG on Fiber Opt ics. ' Ies' , Semi' s , Parts

EPOXY
FULL WAVE

SILICON
BRIDGE
RECTIFIERS

~
o ~ f lO Poe ClaliOJ AH use , Ba s ic in c lude.. : Sig n e tic· 1 540 ao t ransis t o r hi,lth p ow",r d river T O· 5

" IC" . wit h a p ai r of compliment ary 35 •
. w a t t p lastic t r a n s is tors, L",. 2 N 5 2 9 6 npn

j~ J".I JII ~d 2.:-1 61 0 9 p np . Wi t h schematic s. p rinted
U~ U CirCUit a nd parts b o a rd la yo u ts.-_------.::

--------------------
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I have a little bad news fo r some
Technicians who use repea ters. Several
ci ta tio ns have been Issued to u sers of
the Los Angeles WB6ZDl machine
which uses 146.610 as the input and
147.330 as the output. Both Richard
Burton . WB6JAc' and Carl Sirni now.
WA6JOW were cited for "OPERA·
TING ON A FREQUENcY NOT
AUTHORIZED FOR TEOINlclAN
c L ASS LI c ENSE. NON·cOMPLI ·
ANCE WITH SECTION 97.7 (e) OF
THE FCC RULES AND REGULA·
TIONS." I W<lS under the impressio n
that a Technician cou ld legally be
transmitt ed out of his segmen t if the
licensee of the repeater had a General
Class license o r higher. No t so says the
FCC I had a very in terest ing tele
phone conve rsa tion with Mr. Jack W.
Bazhuw. K6FLO who is the Engi neer
in-Cha rge of the San ta Ana. Californ ia
FCC Mon itoring Post. Mr. Bazhaw.
lumsetf a repeater user . (W6 F NO )

exp lained tha t the FCC considers it
illegal fo r u Techn ician Class licensee
to be ret ran sm itted out of his freq uen
cy au thori za tio n. The important poin t
to note here is that the FCC puts the
burden of responsibility on the Tech
nician and not the repea ter owne r or
licensee . 1 know of several repeaters
aroun d the coun try wit h an outpu t
above 147 Mllz. I know there are
many Technicians innocen tl y using
these machines and nO I aware of the
Commission's decision. Hopefully,
Docket 18803 will so lve th is and
othe r prob le ms. However . un til 18803
is ac ted on , remem ber. it is illegal for
a Tech nician to use a repea te r with an
ou tpu t above 147 MHl. I realize some
of yo u are asking, " What if tilt' Tech
nician docs not rea lize he is bei ng
re tra nsmit te d out of the band'!" I
know there arc a few areas of the
co unt ry where , because o f several
repea ters using commo n in puts , you
can rran srnir and never know o n how
many frequencies you are being re
pea ted. 1 am afraid that there is just
no way you can be sure. especia lly if
you have a good inst allatio n fo r a base
station and ope ra te during th e fre
q uen t band openings on two meters,

Wh ile we arc awai ting the 'outcome
of Docket 1880.1 . the Euro peans have
made their decisio ns and ru le making
for re pea ters. Their new rules an d regs
parallel those of the Uni ted Stutes, in

many ways . 1 am told the delegation
used areas o f our country where the
repea ter opera tion is organized fo r
thei r guide. They used sou the rn
California to show how not to do it . I
grea tly admire the southern Cali forn ia
grou p. They were. for the most part.
responsible for the rapid growth and
accep tance o f F M and repeaters. How
eve r, ti mes are changing . The en tire
country. with the excep tio n of the
sou thern Californ ia are a has organ ized
and standardized. Without ruffli ng
any feathers. [ do urge the repeater
ow ners and operators in that area to
follow the t re nd of the coun try and
now Europe.

Back to the FCC. on another su b
jcc t, the Commission has authorized
U.S. amate urs to co mmunicate with
XV5AC near Saigon . So, ano ther re
stricted count ry is back on th e O K
list.

I was invited down to Philadelph ia
on June 17 for the fi rst an nual Kuss
vention. along with such people as
Bo b Cushman o f Cushcraft . Sam Rain
water for Henry , Doug Horner from
Drake , and man y o thers. Everyo ne
had a great time . Kass has, in my
opinion, one o f the finest facil ities
around. Just abou t anything needed
fro m co mplete sta tions 10 those ha rd
to get parts can be found at Kass.
Thanks to Vince and Al of Kass and

(conttnued on page I}n)
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Yaesu presents the great
two-meter leap forward

Since Yaesu makes and sells more factory-as
sembled amateur rigs than any other company
in the world, it follows that we'll only place de
pendable, fully-perfected products on the market.

So now, after more than two thoughtful years
of development, here are our entries in the two
meter FM field :

YAESU FT-2 AUTO

Great new features - like Auto-Scan and a spe
cial Priority-channel - pl ace the FT-2 AUTO in
a class by itself. These unique capabilities are
achieved with advanced digital-logic circuits.
Here's how they work:

With Auto-Scan on, the receiver scans all 8
channels at 20 channels per second, Indicator
li ghts provide a visual channel display, stoppi ng
on receipt of a signal. At the end of each trans
mission, the receiver conti nues to scan. (Just
push a chan nel button to skip over any channels
you wish eliminated from the scanning cycle.)
To lock on any frequency being received, simply
depress the mike button momentar ily. The lock
li ght then glows indicat ing that transmitter and
receiver are work ing together. To unlock, you
again hit the mike button and the receiver con
tinues to scan.

Only Yaesu offers this type of remote, one
handed control of the scanning function.

The Pri ority-ch annel feature allows automatic
monitoring of a pre-selected frequency. When
the receiver stops on a frequency other than the
Priority-channel, Auto-Scan wi ll check every two
seconds to determ ine If the Priority-channel Is
busy. If it is, the recei ve r reverts instantly to the
Priority-channel. Manual or Auto-Scan mode of
operation is Instantly selectable on front panel.
In manual mode. the push buttons function as
channel selectors.

SPECTRONICS WEST
1491 E. 28th. Signal Hill , Ca. 90808 I (213) 426-2593

SPECTRONICS EAST
Box 1457, Stow, Ohio 44 224 I (216) 923-4567

The FT-2 AUTO will operate from either 117
V AC or 12 V DC power sources.

Receiver/transmitter specifications include:
selectable 10 Watt or 1 Watt power-output levels:
a frequency-adjustable tone-burst generator for
repeater activat ion : 0.3 uV sensitivity for 20 db
quieting ; 10.7 MHz crysta l filter, in addition to a
455 kHz ceramic f ilter, for superb adjacent
channel rej ection; ad justable deviation and mike
gain control s; Hi-Q slot-coupled resonato rs used
in rece iver front end ; all solid-state construction,
with diode-protected MOSFET input stage.

This exciting new rig is avail able now. Just
send your check for $329.95 - or use Master
Charge or BankAmericard. We'll even include a
free anti-theft mounting bracket that locks up
your rig when its going mobile.

YAESU FT-2FB
This new unit features the same receiver/trans
mitter specifications listed above for the FT-2

AUTO
(without
the scan
feature).
but in a
compact 6%
x 2Y2 x 1D
inch package
that weighs only
4 Ibs. The FT-2FB
has 12-channel cap
ab ility, with illuminated frequency readout. It
operates directly from a 12 V DC source. This
rugged, handsomely-styled transceiver is yours
for only $229.95. (A matching AC power supply
with rechargeable batteries for emergency oper
ation is availab le for $79,95,)

Both units come with a one-yoar warranty and
are backed by Spectronics' fast. dependable
service system. Act today, and be glad you
waited for the fi nest in two-meter FM.

I-------------------~I 0 Send FT-2 AUTO_Enclosed find $329.95'* I
I 0 Send FT-2FB. Enclosed fi nd $229.95.'* I
I 0 Send more data. I
I ~me I
I Address I
I II City State Zip I
I ·Cali fornia residents add 5% sales t ax. I
I NOTE: Both units are su pplied wi th crystals for simplex I
1

operation on 146.76 MHz. 146.82 MHz, and 146.94 MHz. I
L~~~~cry~~~~~~~ ~



YOU'VE USED A

SENlflY CRYSTAL

IF YOU'VE

EVER
USED
A
REPEATER,

SENTRY

If you haven't

already received

8 copy of our NEW

1972 Catalog of Precision

Quartz Crystals & E lectronies

for the Communications Industry.

SEND FOR YOUR COpy TODAYl

Somewhere along the line. in VI"

tually every ham repeater in the
world. you 'll find a couple of Sentry
crystals.

Repeater owners and FM "old
timers" don't take chances with
frequency-they can't afford to. A
lot of repeater users depend on a
receiver to be on frequency. rock
stable... in the dead of winter or the
middle of July . The repeater crowd
took a tip from the commercial
"pros" a long time ago-and went
the Sentry Route.

That's one of the reasons you can
depend on your local repeater to be
there (precisely there) when you're
ready to use it. FM'ers use the
repeater output as a frequency sten
dard . And for accuracy. crystals by
Sentry are THE standard.

I F YOU WANT THE BEST.
SPECIFY SENTRY CRYSTALS.

"Ask the Hams and Pros

Who Build Repeaters!"

•

•

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHONE: (405) 224-6180
TVVX-910-830-6425
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