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10 OR 1 WATT POWER OUT/SWITCH SELECTABLE /
FULL 12 CHANNEL TRANSMIT AND RECEIVE CAPABILITY

All the advantages of 2 Meter FM . . . away from the crowds.
With the HR-220. Regency pioneers the way to put you out on
the most excltinq ham band ever. The HR-220 is equipped with
all the quality features you demand-<:ompact design. big signal
power at low current drain. HI/lO power switch, crystal clear
reception, superb sensitivity and low price.

$23900
AMATEUR NET

includes plug-in ceramic mike, dash mounting
bracket and factory installed transmit and
receive crystals for 223.50 MHz.
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Phone & CW
3.775- 4.000
7.1!lO- 7.300

14.200-14.350
21.250-21.'150
28.500-29.700
50.100-54.000

3.800- 4.000
7.150- 7.300

14.200-14.350
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SO.100-54.000

SSTV Frequencies
Suggested

3.845
7.220
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21.340
28.680

CW Only
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7.000- 7.150

t4.000-14.2OO
21.000-21 .250
28.000-28.500
50.000-50.100

3.700- 3.750
7.100- 7.150

21.100-21.200
28.100-28.200

3.525- 3.775
7.025- 7.150

14.025-14.200
21.025-21 .250
28.000-28.500
50.000-50.100

3.525- 3.775
7.025 - 7.15(,

14.025-1 4.200
21.025-21.250
28.000-28.500

U.S. AMATEUR
FREOUENCY

ALLOCATIONS

3.775- 3.890
7.1~- 7.225

14.200-14.275
21.250-21.35C
28.500-29.700
SO. tOO-54.000

LICENSE FEES
Initia l License .•. " $ 9
Renewal .. .....•............$ 9
New Class . ......•...•.......$ 9
Modification .••..... ... .... ..$ 4
Special Call Sign $25

Use FCC Form 61 0 and mail with
appropriate fee to :

Federal Coavranicstions Commission
GettysburgPA 17325

Advanced
C~a

Novice
Class

Extra
Class

General
Class

rules of the FCC. These alerts are
keyed to the weather bulletin with a
"Green Alert" for severe weather
watch. a " Yello w Alert" for a severe
weather warning and a "Red Alert"
for a severe weather condition existing
in the Ft. Worth-Dallas metropolitan
area. Reporting for this network is
eccomtished via the WA5YTM repeat
er that is located on the KWXI ·KTVT
(standby) 1000 foot tower just north
of the Ft. Worth terminal of the
turnpike. The first hand weather in
formation is relayed to the weather
service through the amateur station
located in the Emergency Operating
Center at the Civil Defense Office.
The volunteer amateurs, after re
ceiving weather training, offer a highly
sophisticated and reliable network of
both co mmu nications and weathe r ob
servers.

--

The Ft. Worth Chapter of the Texas
VHF·FM Society (amateur radio club)
has o perational in the FL Worth
Dallas area a network o f approxi
mately 200 trained weather obse rvers.
These amateur radio operators have
attended the Skvvem spot te rs schools
presented by the Ft. Worth- Tarrant
County Office o f Civil Defense and
the Ft. Worth Off ice o f the National
Weather Service . After tra ining is com-
pleted these radio operators are
equipped with knowledge of weather
situations that allow them to relay
reliable information to the National
Weather Service. They act as the
"eyes" for thi s agency. When the
Nat ional Weather Service issues a
severe weather bulletin the Skywarn
network is alerted and goes into
operation under the Radio Amateur
Civi l Emergency Service (RACES)

AMn Slw wsmrh VK4SS' is an OT Br.uspounder wIlo collecr.sMOf'Slt Keys - any t~, a~

cr condition. hand, 'bug,' novelty, etc. He is pictured here holding a miniature which is
not a toy but a complete key used by thlt militMy. Alan's collection dat"s back 100 yean:
and incJud," ,inta~ overland telegraph 'pumps,' an asscrtment of 'bugs, ' 0lMI (X two
no'elti," and a 'ariety of keys used in the nilitMy services. VK4SS is oil! ",,·PMG
empbyer (B 'casting p~·waT 2). H" tus also been a ham fa over 35 years and during this
rime poundltd a ,ari"ty of brass. H" is keen to hear from anyOM with a similar inter"sr
and to add to his collec tion, and wiU swap or buy anything in bys - ancient ex lJ1Odl,m,
homebnlw (X commeTdaI. PI"a. write to 35 Whynot St., West End, BrisbaM, Qld. 4101
Australia_

CANADIAN RTTY NET
The Canadian Amateur Radio Tele

type Group has inaugurated a national
RTTY traffic net and bulletin service.

Operating on 14.08 MHz every Sun
day at 1930 GMT with VE5KE as net
control station. the CA RTG will not
only pass traffic but has received DOC
permission to broadcast bulleti ns.
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FLOOD ASSISTANCE
The Moncton Transcript, Moncton,
N.8. Mav 5, 1913. During the last
weekend in April, two easte rn New
Brunswick amateu rs spent 36 hours in
the Fredericton area aiding armed
fo rces personnel in rescu ing people
and livestoc k from th e rapidly rising
Saint John River.

They were among dozens of other
hams from all over New BrunsVoAck
and Nova Scotia who participated in
the coordination of rescue efforts
through the use of mobile. portable
and station radio equipment.

Earl y Sunday morning, Ron Hesl er
VEl SH, learned there was an urgent
need for hand-held 2m transceivers in
the st ricken area.

He immediately volunteered his ser
vices and equipment. Getting in touch
with Norman Roach VE1ACA in
Mo ncton through the repeater
VE1APToftheMaritimeVH F Associ
ation, Mr. Hesler arranged ".,,; th him
th e o rganiza t ion o f perso nne l and
eq uipment in Moncton.

Mr. Hesler then immediately de
parted with his equipment for Monc
ton, where he picked up Reed Park
VE1NU Moncton, on the Trans
Canada highway. Among the equip
ment procured by Mr. Roach for the
trip were portable transceivers owned
by Ray Hickey VE1SL; George Battis

Lew McCoy of the ARRL HQ Staff
spoke up at the Dayton Hamvention
to call the latest FCC regulations on
repeaters "asinine." He further noted
tha t as far as the ARRL can see we are
only at the beginning of the trou bles
we wi ll experience wit h d estructive
regulations.

The latest FCC pronouncements
vvould seem to back up this evaluation

The recent virtual elimination of
remote base operation and the limit 
ing of control operators to six per
repeater are just two more unbeliev-

J ULY 1973

VE1AO H; and Bill Horton VE1WU.
He sler a nd Park arrived in

Frederic kton in the latter part o f
Sund ay afternoon.

As soon as th ey arrived, th e two
men were pressed into service as a
communications link between relief
boats and barges and the base station
VE 1AVA at the Emergency Measures
Organization field headquarters, and
they remained on the job throughout
that night and the following day.

Liaison communications back to
Moncton for relief operators, equi p
me nt and welfare messages we re re
layed to Mr. Roach tbrouq't th e ama
teu r station of AI Breen VE 1ANW,
located on Mount Champlain .

Ron Hesler and Reed Park re
mained at their assigned posts with
less than two hours sleep until late
Monday afternoon, when they were
relieved by two Moncton amateurs,
Gary Cepson VE 1AHM and Don
Comeau VE1WT, who arrived with
three additional porta ble transceivers,
Later that night , Fred Stevens VE 1OK
fro m Truro arrived with ye t another
portable transce iver.

Ron Hesler , Reed Park and No-.
man Roach were only three of the
hundreds of volunteers who spent
hours and even days without sleep,
food or shelter to help those affected
by the ris ing waters.

able jokes added to the others - all in
bad taste.

This application of incredibly bad
rules has not only hit the repeater
groups, The phone ops got jus t as
much o f a jolt to their hopes fo r an
orderly development when th e recent
new phone band allocations were an
nou nced - ditto the Novices. And so
it goes, with each new regulation
offending and damaging a new bunch
of amateurs.

The troubles seem to stem entirely
from A. Prose Walker, the Chief of the

CB
News

The FCC issued the following news
release dated May 4, 19 73:

In an l 1-eoun t indic tment returned
today by a Federal Grand Jury at
Detroit, Mich., George Bennett of
Detroit and the United CB'ers of
America , a Michigan non-profit cor
poration of which Bennett is Presi
dent, were charged with violating vari
ous provisions of the U.S. Code by
distributing counterfeit radio station
licenses pu rportedly issued by the
Federal Communicat ions Commissio n.

Add it io na lly, the d efendan ts a re
cha rged with making false statements
to the FCC in an application for a
license in the Citizens Radio Service.

The indictment further charges the
defendants with a scheme intended to
defraud members of the public and
the Government of the United States.
The indictment further alleged that the
defendants' activi ties had interfered
wi th and impeded the lawful regula
to ry funct ions o f the Federal Com
mu ntcatlons Commission.

Bennett and the United CB'ers of
America were also charged with viola
tion of the mail fraud statute and
conspiracy. Named as co-conspirators,
but not as defendants, were : Art
Dupon , Lucilie F. Mancinelli ,
Anthony R. Mancinelli, Joseph
Gotetz, Thomas Walton, El mina C.
Ben ne tt, Joseph Smartt, Daniel
Delao, Mary Jean Hess, Ana P, Smith,
Jerrv C. Hoosen . A.B. Cole, Rose tta
Aman,and Lo hman Ballard.

Citizens Band and Amateur Division
of the FCC. There is more than one
amateur who wishes that Mr. Walker
would devote even a small part of his
time to giving the CBers as much
"progress" as he has the hams. With a
litt le of his expert attent ion they
would soon be off th e air.

The motto sprang up at Day ton
almost spontaneously among the over
500 repeater ops present at the FM
meeting - " Prose Goes ," McCoy indi
cated that the ARRL is doing every
th ing in its power to see that Prose
gets ousted.

3
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Continued on patl'! 16

Now, about those appliance opera
tors. Immed iately after the Walker
speech, the Rochester club gave out
awards to a number of amateurs who
had performed outstanding service
during the recent floods - including a
plaque to one of the top amateurs.
Sure, we talk a lot on the air - but
when we're needed we are the re. A
show of hands was asked for - how
man y here have two meter FM mo
bite? Over half of those present raised
a hand. How many have been involved
in a serious emergency in which ama
teur radio has helped - almost the
same number of hands. A lot of us
may buy rigs and spend a good part of
our declining years putting out hot air
on the ham bands - but most o f us
are ri ght in there when we are need·
ed - and by virtue of the equ ipment
we use for gassi ng ' we can do a
bang-up job when the chips are down.
My hand unit has only saved a life
once - but how many times is
enough? Even if nine out of ten hams
are never needed - it still is enough.

And about that building - while
not many of us build our t ransmit 
ters - there are more counters and
synthesizers being built in hamshacks
today than transmitters in the 30's.
There are mo re builders today - not
only in number, but in percentage, if
you count the innovative bui lders and
discount the kit assemblers (which is
about what building was like in the
30's - and I was there) .

EDITORIAL BY WAYNE GREEN

The manufacturers could be gotten
behind this scheme by getting the
power limit raised to one kilowatt 
VFO operation anywhere within the
band - etc. They cou ld quickly sell
ano ther billion dollars worth of hard
ware.

To those few readers who tend to
ta ke all of my suggestions seriously,
may I point out that sometimes I am
just being sarcastic. In this case I hope
that you real ize the above suggestion

most amateurs are aware - and ob- was not seriously tendered. I don't
viously more than the Commission is think the FCC has the guts to make
aware . any change in 27 MHz. That's a rough

Since this was a banquet speech, no bunch down there on eleven and they
one cou ld jump up and point out the can set up a squawk in Washington
obvious fal lacies in what Walker was and via the EIA lobby that the Com
say ing. As one fellow said afte r the mission wi ll avoid at all cos ts. The
banqu et, sure the re are lots of CBers FCC doesn' t li ke congressmen calli ng
crammed onto 22 channels - but this up with complaints.
is not the same as one million hams on
22 channels on 75 meters, as suit
gested by Walker . When you consider
that a five watt CB rig normally has a
range of just a few miles, under the
best of circumstances, you see that
there are several thousand separate
cit ies and towns where CB can com
mu nicate. If you figure a 2().mile
range fo r a CB rig you end up with
abo ut 15,000 such communi ties
around the country. l et 's say that we
only consider 3000 of those - 22
channels per area - and 100 users per
channel (a repeater with only 100
users is occupied only a few hours a
day on the average and the range is
ten times that of a clear CB chan
nel) - you fi nd that you can hand le
6.6 million CBers . .. without any
need fo r serious interference. Of
course high power, beams, excessive
use, and such wou ld eat into that
number - and it has - it has.

The one billion dollar investment
story seems to be Walker's answer to
suggestions about eliminating 27 MHz
CB. May I remind Walker that there is
good and adequate precedent to make
a small change in this band which
co uld cure the problem - and not
interfere with the bill ion investment.
Remember that not long ago amateurs
were forced to either upgrade thei r
licenses or else move out of the bands
they had been using - and I don't
recall any concern over the amateur
investment involved. General licensees
were forced out of the choicest parts
of the phone bands, right across the
board .

Suppose the Commission decided
to change 27 MHz back into an
ama teu r band - pe rhaps a Novice
Class band with the simple Novice
technical and code exam? Upgrade or
get out would be the message - just as
the Commission told the amateurs. No
loss in investment - even a seven year
old child can get a Novice license. The
one billion doll ars is protected.

WALKER SPEAKS
The guest speaker at the Rochester

Hamfest this year was A. Prose
Walker, the chief of the citizens and
amateur division of the FCC. Walker
spoke before a full house at the
hamfest banquet.

Walker had qu ite a lot to say to the
crowded room full of amateurs. He
explained that in his view amateur
ra d io was no longer justifying
its-elf - that appliance operators
seemed to be in the overwhelming
majority and that amateurs no longer
were making significant contributions
technically and that in the eyes of the
Commission there was some question
about the value of the amateur ser
vice.

He read off parts of the FCC rules
pertaining to the reasons for amateur
radio existing and indicated that in his
opinion - and probably also in the
opinion of the FCC commissioners 
amateurs were not shaping up and
we'd better do something about it.

Walker went on to extol the merits
of the citizens band - and to point
out the extreme difficult ies they have
to work under with only 22 channe ls
for over 800,000 li censees and some
4,000,000 base and mo bile stations
licensed . A tear dropped down each
amateur cheek - partly for the poor
CBers and partly for Walker and his
concern.

Walker pointed out that these
chaps have over one billion dollars
invested in their equipment.

How I wou ld love to get Mr.
Walker o n a platform in a debate . I am
sure tha t many ama teurs sat there and
listened with increasing fury to find
that the top man in the Commission is
so opinionated - and so terribly
wongl This is the man who has the
ear of the seven Commissioners! Ap
parently this is the ONLY man who
has their ear, for when you write to
any of the Commissioners your
answe r comes back from Walker.

If Walker nad not been too busy to
attend the talk I gave earlier in the
day he would have gotten some data
which would have shot holes in his pet
theory that amateurs are no longer
making contributions technically. I
cited chapter and verse on amateur
development in the development of
CW, of sideband, RTTY, and even
FM! The involvement is deeper than

4 73 MAGAZIN E
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NEW! SOLID STATE 2M REPEATER SC·ARPT-l

Complete packaged repealer designed for today's popular 2M FM
band. 12 vee . Ideal for new system or emergency portable operation.

FEATURES:
o Ad justable C.O.A.
o Time-out timer. adj ustable 0-5 min.
D Ad justable carrier delay.
o Remote Control and accessory provisions.
o 10 watt R.F. output.
o Receiver: 0.4 Jlv or less.
o Maximum 3 amp current drain.
o 19" Rack Panel Mounting .
o Size: 19 "w x 5"h x 9"d.

SuU,.,.,,..d
Amat....r

1'1..1 Pric.,

220 MHz & 450 MHz versions available

SouU ,..s t ...d
Atn.al"" r
1'11'1 Prino

2M FM TRANSCEIVER SRC·146A

Solid state, 2 watt , 5 channel,
hand held transceiver.
UHF version available

Write for complete specifications.

Standard
Communications Corp.

213 /775-6284 . 639 North Marine Avenue, Wilmington, Cal ifo rnia 90744



Dave Ingram K4TWJ
Rte. 11, Box 499, Eastwood ViI. SON
Birmingham AL 352 10

A frequently raised subject among
Slow Scanners is how fairly weak
signals often produce good pictu res,
while occeslcnauv a p icture cannot be
obtained from a reasonably st rong and
clear signal. Reports of this have been
received from alt over the world, and
from owners of f!IIery type of Slow
Scan gear . There are two possible
causes of this phenomenon. The first
and most common is sync cancella tion
due to multipath propagation. If the
two signals received at your QTH (two
instead of one due to the multipath
propagation) are out of phase, they
Vtlill cancel. Further, if this multipath
" loss" is only around 1200 Hz, only
sync pulses will be lost (thus no
picture), but the signal will still sound
like a good Slow Scan signal. Shou ld
you look at the signal right out of the
receiver's i·f Vtlith a spectrum analyzer,
you cou ld see the sync is no nexistent.
There is no simp le solu tion to multi
path lost sync. Fortunate ly, however,
the problem is not encountered too
often ; thus we can live with it (also,
later in the sunspot cycle it will be less
noticeable).

The second cause is limiter " latch
up." Most solid state monitors use
e ither a 709 or 741 op-amp in their
" front end" in a limiter conf igu ration.
Should latch up occur, no output will
be o btai ned f rom this stage. The
so lutio n is simple: Drop the Slow
Scan irout level to the mon itor, the
limiter operates aga in, and the pictu re
appears (assuming latch up is the
problem - remember, mu ltipath pro
pagation is the more likely cause) .

Word is just in from Franta
OK100, who writes the SSTV
column for Amateurski Radio, that 40
or 50 Czechoslovakian hams are build
ing monitors, and about 10 are
already listening and watching. We
should be hearing quite a bit from
them in the near future . Also, they are
quite interested in the direct fast to
slow scan conversion technique,
probably due to the scarcity of
plumbicons there. Their monitor cir
cu its are very modem and elaborate.
For exerrole. phase locked loop IC
and magnetically deflected electro
statically focused CRT are becoming
common,

Wayne W2NSD/ 1 recently brought
up an idea which could further Slow
Scan popularity worldwide if success
fully initiated. He su ggests starting
some tape services to help chaps with

6

only mo nitors to get on th e air. Robot
proved this point a whi le back, when
they made tapes for new monitor
owners. The results proved successful,
as most of these fellows now have
their ow n Slow Scan picture generat·
ing gear . How about some tapi ng
volunteers? If you would like to help,
let me know (and whether or not you
plan to charge for the " tape se r
vice" _. . althou~ I will not mention
exact prices} . I will run a SSTV tape
service list in 73 if th is pans out.

This year's Dayton blast was the
grea test yet. W4TB introduced his
"Trix Box," which is capable of
numerous low Scan special effects
including special " wipes," video inver
sian on f!IIery other line , mixing black
and white lettering on white and black
backgrounds, " checkerboard" effects,
etc . Although Bob Suding W0LMD
couldn't make it , he sent a wealth of
handout information on his projects.
These included a SSTV sync generator
with a frame time elapse readout and
automa tic tape reco rder start/stop
cont rol, quite a few thou~lts on Scan
conversion (both fast to Slow and
Slow to fast) plus in fo on his direct
Fast to Slow Scan converter, (that
proverbia l "black box" , • . in goes a
fast Scan TV signal and out comes a

Slow Scan TV signal) , plasma
panels - replace you r C RT with these
1/4 million neon bulb panels for a
"su per pic tu re" - a SSTV keyboard
for typing messages ac ross the scree n,
and much more.

Cop Mc Donald presented a superb
program o n using Slow Sca n com
munications as a modern bridge over
(our world's ) troubled wate rs - truly
m eaningful communicatio n rather
than just as an expensive toy. Ralph
Taggart disp layed his moni tor (article
o n it comin g up in 73) which, with
the flip o f a switch also d isplays a
vi deo analysis of the received signal.
Very nice! Don Mi ller had his Slow to
Fast scan converter (its heart is a
single ended sto rage vidicon) feedi ng a
regula r television, and K4JPE brought
a storage tube monitor.

Natu rally all the Slow Scan manu
tecturers were there With their new
gear .. . Fast scan moni tors, nice cabi
nets, low light came ras, etc. I will go
into de tail on all the previously men
tioned items within the next few
mo nths.

However, one item of immed ia te
concern is STTV frequencies. In order
to atteviate the present c rowding on
20 me ters. plans were made to move
the Slow Scan net to 14.240 kHz ,
This should give more room {even ± 10
k Hz of 14.240 is better than everyone

•
congregating on just 14 .230 ) plus less
QRM. Also, remember Slow Scan ac
tivity is no t confined to only specific
frequencies ... it can be ru n anv-

where in the Advanced class bands 180
- 15 me te rs). Let's get away from the
.23 0 sy nd rome and start occupyi ng
the .230 to .2 50 region .. . and for
Pete's sake, don't Q RM the ne t! Move
o ff frequency ! It's legal. When will the
net change occu r? Maybe by mid-July,
depending o n worldwide not ifica t ion.
If you don' t hear the net on .230 next
time, check .240 (and this colu mn
next month). Also, many of the fe l
lows, especially the west coast, are
havi ng problems with the trash on 40
meters, thus a new frequency of 7171
kHz has been chosen. Le t 's see more
use 0 f this choice band, especially
now while the sunspot cycle .is against
us. Remember, we can use 7150 to
7225 kHz for Slow Scan, so don't just
sit o n 71 71 and wait for a clear
frequency.

K4TWJ

AMSAT
NEWS

Michael Frye WBSLBP
640 Deauville Dr.
Dayton OH 45429

Orbit Date Time Longitude of Eq.
(July) (GMT) Crossing 0 W

323 5 1 0036.9 56.6
3248 2 0131.8 70.4
3260 3 0031.7 55.4
3273 4 01 26.7 69. 1
3285 5 0026. 6 54.1
3298 6 0121.5 6 7.8
3310 7 0021 .5 67.8
3323 6 011 6.4 66.5
333 5 9 001 6.9 51.5
3348 10 0111.3 65.2
3360 11 0011 .2 50.2
3373 12 0106. 1 64.0
3385 13 0006.0 48.9
3398 14 0101.0 62.7
34 10 15 OO.9סס 47.7
3423 16 0055.8 61.4
3436 17 0 150.8 75.1
3448 18 0060.7 60.1
3 461 19 01 4 5.6 73.8
3473 20 0045.6 58.8
3486 21 0 140.5 72.5
3498 22 0040.4 57.5
3511 23 0135.3 71.3
3523 24 0035.3 56.2
3536 25 0130.2 70.0
3548 26 0030.1 55.0
3561 27 0 125.1 68.7
3573 28 0025.0 53.7
3586 29 0 119.9 67 .4
3598 30 0019.9 52.4
36 11 31 0 114 .8 66.1
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From the net on Monday nights a t
9 :00 EDT, I have learned of t he
forming of a much·needed western
net . Amateurs in New Mexico and
surrounding states have had p roblems

RKTZ PF 100Y BSOM FTZGPZJ

KOR DMOOU UKDU WTUPUPOZ,

Contacts we re made as far south as
N.C. (K4LWZ) and audio quality was
excellent with signals ranging from
5/5 to 10/9. Over the period men
t ioned the band was open to the 2nd,
3 rd , 4th , 8th and 9th ca ll areas. Art
wo rked KBBa N for the first ti me o n
April 8 th - they had been trying to
make a CW scatter contact all winter.
Maine had its first Es open ing of the
year on April 20th with 20/9 signals
from Georgia, Alabama and Flo rida.
As is usual fo r early season openings,
not many stat ions we re active.

Art passes along a hint which is sure
to be of interest to the many owners
of Heath SB series gear: "Many opera
tors have had problems with the ale
refusing to work o r working only
intermittently . . • on investigation I
found that the pot used to control the
voltage fo r ale action had th ree short
bronze pieces eveletted to the alumi
num co nnectors for ease of so ldering
the pot to the ci rcu it board. When the
two dissimilar me tals a re placed in
contact with each other, oxidat ion
occurs to such proportions as to cause
inte rmittent ale action. This can be
ci rcumvented by bridging so lder
across the dissimi lar metals or by
substit uting a good grade encapsulated
pot in the board f rom the top fo r ease
o f adjustme nt . I passed th is to Wl ELP
who in tu m passed it to 10 operators
of Heath equipme nt . . . of the 10, it
cured 8."

As always, we need your reports of
activity, you r comme nts, answers to
techni c al pr ob le m s yo u have
solved - and in fac t any thing which
would be of interest to other act ive 6
me ter ama teurs. If you have a local
net going, let me know. If you make
an unusual contact, drop me a line 
others are interested in ac tivity in
your area. If you have a question
about equipment, ac t ivity, a rig prob
lem, jus t ask. If I d on' t have the
answe r, someo ne amo ng the reader
ship will. If you have a TVI problem, a
SASE will brin g you a few hi nts on
how to cure it, along with a list of
manu fac turers who provide high pass
filters free or for a token sum.

How would you like a new all solid
state station runni ng 120W PEP out
put and available NOW from comme r
cial sources? Details next mo nth. Also
next month some very in te resting
co mme nts o n 6 me ter activity in
Australia from Geoff VK3AMK.

. . .WA0AEsI

PU?

50 MHz BAND

__W 88 L8P

Bill Turner WAOABI
Five Chestnut Court
St. Peters MO 63376

hearing the net and I hope that those
who have the in forma tion and the
capabilit ies will mo ld one together.

Included is a partia l chart of
OSCAR 6 teleme try. Stat ions that
have te leme try-gathering capabilit ies
p lease send yo ur reports to AMSAT
T eleme t ry Dept ., P.O. Box 2 7,
Washington DC 20044. Many stations
are needed to help with this. If you
have the capabilities or would like to
t ry, send a letter to me along with
SASE and I will send you complete
info rma t ion.

Next month I will present a special
sectio n on OSCA R mobiling and plans
for OSCAR 7.

Jess WB4ZUO wou ld like to let
everyo ne know he will be monito ring
50.150 SSB from 2300 to 2330Z on a
daily basis. I am sure Jess would also
be happy to make schedules - you
may write him at Route ::-2, West
Green, Georgia 3 1567.

I attended the Dayton Hamvent ion
and the associated techn ical semi nars.
The VH F semina r featu red K2T XB,
OL3WR, OJ0801G3JVO and W8KPY.
While not stric t ly a 6 me te r affa ir, it
was interesting, informa tive and a
most pleasant way o f meeting a num
ber of you. There were several pieces
of new 6 mete r gear on display.
Regency was showing the HR-6 FM
transceiver ; Ge nave. not to be ou t
d on e , w as showing their new
GTX-6oo, and Linear Systems featu r
ed the new S B·50 AM and SSB t rans
ceiver.

Happened across seve ral of the 6
me te r crowd o n the disp lay floor
Wayne KBLEE was there as was Bob
WABPEB. Met WBBJHT at the flea
ma rket and saw Fran k K9H MB in the
Imperial House . 73 was represented
by Wayne and Keith ... ho pe to see
you t here next year.

Didn't attend t he West Coast
VHF/UHF Conference? Here are some
of the th ings we missed: Powe r tran
sistors for VHF/ UHF - W6FIG, Solid
State Receivers - W6 FZJ, 50 MH z
Pro pagatio n - W6ABN , EME (50
MH zl - W7FN. Sorry I couldn' t make
it.

Art WA1EXN comments that the
April 1st au rora started around 1800
in Maine and lasted about 4 % hours.

V
V

V
I {mAl

mW

mW

'C
'C
' c
I (rnA)

v
V
V
' C
'C
'C

The really new item is tha t the
OSCAR 6 schedule has finally been
stabilized. The new schedu le will
a llow enough air t ime to be useful and
it wil l allow t ime for the onboard
batteries to recharge.

OSCAR 6 ON-TIMES
Thursday 0000-2359 GMT
Saturday 0000-2359 GMT
Monday · 0000--2359 GMT

On all o ther days the satellite will
be o ff t he air fo r regula r t raffic.
Should you hear the sate ll it e, please
do not try to use it. Members of
AMSAT are conducting tests and
gathering telemetry for future use in
trying to determi ne exactly what the
overheating problem is. Certain sta
t io ns have been designated as " Satel
lite Official Bullet in Stations," one of
these being W3TMZ. Thei r purpose is
to tell a nyone t ry ing t o use the
sate lli te on its off times of the new
schedule and to ask them to p lease
leave the air.

The satellite appears to be stabi liz
ing with regard to battery drain and
high temp eratures that have been ex
perienced recently . The new schedule
is designed to provide a more lasti ng
charge to the batteries and prevent
them fr om discharging until t hey are
d angerously low.

OSCAR 6 Telemetry Data
Chan. Parameter Un it
1A Total Array I (rnA)
1B +X Solar Panel I (rnA)
lC -X Solar Panel I (mAl
10 +Y Solar Panel I {mAl
2A .Y Solar Panel I (rnA)
28 +Z Soler Panel I {mAl
2C -Z Solar Panel I (mAl
20 Bat . Cha:ge or I (rnA)

Discharge

Unregu lated Bus
% Battery
Switching Reg.
Battery Temp.

Baseplate Tem p.
Transponder P.A.
Temp
+X Panel Temp.
+Y Panel Temp.

+Z Panel Temp.
Transp. P.A.
Emitter
Transp. Sw. Reg.
Instr. Sw. Reg.

Transponder rf
POM r
Beacon rf
POMr (435. 1 MHz)
Transponder age
Midrange Cal.

3A
38
3C
30

4A
48

5C
50
6A

4C
40
5A
58

68

6C
60
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BY: Gus M. Browning, W4BPo
Drawer " OX"
Cordova, S.C. 29039
I wonder how many of you have
ever been to the Dayton (Ohio ) Ham
vent ion ? Th is year it was the biggest
ever, so they told me. The attendance
was something around 6,400 and I can
tell you that when you get that many
hams together . you have the damoest
t ime, shaking hands, slapping backs,
yelling, Hello Ole Buddy , and an
awfu l lot of other shenan igans . f'eggy
and I drove our Mustang to the Ham
vention loaded up to the brim with
printed matter, QSL samples, etc.
Everyth ing we brought with us was all
given out in the first 4 hours Satu rday
morning. We could have passed out
well over twice that many without
any trouble. I tried to visit every
display and spent well over two hours
and only got to see about half of them.
Wayne Green was as busy as a cat on
a tin roof selling 73 magazines like
they were going out of style! At the
price he was selling subscript ions (on ly
$ 3.00) may have had something to do
with the mad rush of business at the
73 magazine booth . Wayne looked
like a Harvard professor with those
reading glasses (the upper part missing).
There was so many Dx'ers the re that
you couldn't st ir them with a stick !
The OX foru m room was full of them.
Stu Meyer, W2GHK did a very good
job acting as MC for the enti re forum.
Two o f the gang that went to Spratley
Island were there with some very fine
pictures of the entire trip. Sure d id
make my feet itch seeing them and
their troubles getting there (3 tr ials,
the last one a soccess.) The only thing
on the island (before they got there)
was a few million birds and so they
say, the birds did a little " dumping" ,
I suppose the birds didn't like int ru
ers on their private island. It's a pity
we cant h ire these birds to do the
same to int rude rs o n our ham bands!
Also present was the fe llows that went
to J uan Fernandez, St Felix and a few
other islands. Many f ine pictures and
even movies was shown, all very inter
est ing and making a fellow (like me)
want to be on the other end of a big
" p ile-u p" again , the sooner the better.
A ' lot of talk about maybe another
big OX organization being formed one
of these days, with by-laws that wou ld
make the books wide o pen to every
one, all the t ime, may be some kind of
an award for working "OX", etc. You
may (or may not) hear more about
this as things progress or again all the

8

talk may be "day-dreams" by "a few
fellows that is ho ping to put some
new life blood in the art of DXing.
Lets all hope for the best, because if
its good for OX, its good fo r all of us.
At the present time there are too many
right up to the top in the OXCC and I
guess we need something more or less
new to get everyone again interested

in DXing. Lets wait and see what
devel ops (if anything at all.)

So far our 73-73-73 cert ificate has
been earned by the following fe ll ows:
(in the o rder as listed) :
No.1 W4NJ F
No.2 ZMIAMN
No.3 W5NQR
No. 4 K4CKA
No. 5 W2GA
No. 6 WB6JQP
No. 7 ZM IAMM
No.8 K2HWF
No.9 K61LM
No.lO W2PMK
No. 11 K4TWJ
No. 12 PA~ALO

No. 13 ZL2GJ
No. 14 VK6CH
No. 15 WA8U UY
No. 16 W8J FD
No. 17 W5B PT13
No. 18 DKIYG
No. 19 W3JZJ/8
No. 20 WA2EJS
No. 21 5WIAU
No. 22 VK2BJ L
No. 23 WB~HPL

Th is is not too bad, but we have a
number of certi ficates on hand that
we will mail out to those of you who
qualify by having wo rked 73 cou nt
ries in the fi rst 73 d ays of 1973. Send
me a list , showing the sta tions you
worked, the country , etc. Have your
list certified by 3 hams or your clubs
secretary. KEEP IN MIND th is is a
ONE TIME CERTI FICAT E, you get
it now or you NEVER GET IT.
Please send along $ 1.00 to partly
cover our costs and I will do the rest.
All WTW (Wo rked The World) cert if
icates will have been mailed a mon th
or so befo re you are reading this.
The backlog of certi ficates work has
now been caught up and I am QRX
for anyo ne who has worked the ir 100
or more countries. We need a copy of
you r count ries alphabetically arranged
BY PREFIXES, showing dates, bands,
mode used and name of count ry, also
cert ified as above al ong wit h the $ 1.00.
DO NOT SEND ME YOU R CARDS
if you can have the m certified. Your
QSL cards shou ld be on hand fo r this
one and they should be certified.
MOUNT ATHOS: I hope those of
you who needed this NEW ONE had
a QSO with the recent DXpedit ion
to th is spot. I had a number of fellows
complain ing that they never had a
chance to work them due to what
SEEMED to be caused by lack of

activity. Th is seems hard to believe
when you consider that TEN fellows
was on the oXped ition to this rare
country . I can assure you , that as far
as I know this has not ever happened
to me when I was on the other end on
a DXpedt t ton, and I AM ONLY ONE
PERSON, withou t 9 others to "assist"
me 1 I am not saying who is at fault,
I only pass on what was told to me.
I wonder what some of you " out
there" think about this?

Please keep me in mind when you
come across any OX news that I can
use , but keep in mind that I have 60+
days date line. I need particularly
news of any upcomi ng events .most
certa inly news of any Dxpedulon
plan ned somewhat in the future and I
always need news that is not " da ted"
Naturally I can always use your co
mments and suggestions to improve
this colu mn in this magazine, as long
as they are of interest to other Dxers.
QSLINFO:
IS lA - (Spratley Island via WIYRC
SVIDB/A - Mt. Athos via

SV IDB · Constantine Psuovanbes.
P.O. Box 1442, Athens, Greece

YKI OK: via Jenda Bubenicek
Box 35, Damascus, Syria

HB - Switzerland, worlds highest OX
percentage count ry ! Tha ts right,
accord ing to a note I received from
HB9J which says: If you wiil add up
all the count ries they have worked
and divide this number by the number
of hams in Switzerland you will have
a higher number tha n any coun t ry in
the world. I have took the wo rd of
HB9J that this is t rue , bu t it wou ld
be interest ing to see some actual
num bers to be 100% convinced. h i.

If you really want to work a LOT
of countr ies try this : When you have
rece ived a card from any certa in
count ry DO NOT EVER WORK THAT
COUNTRY AGAIN. Use your t ime
LISTEN ING FOR NEW COUNTRI ES.
If no thing new is on spend that t ime
LI STENI NG AND LI STEN ING!
A FEW oX ING SUGGESTIO NS:
1. Do not ever call the OX stat ion on
the exact frequency the last station
was on if its a split frequency deal,
remember that many, many other
stations are doing the same thing.
2. Make your calls short , he knows h is
call GIVE HIM YOURS. be sure you
use STANDARD PHONETICS.
3. Obey HIS INST RUCTIONS, he is
running the show NOT YOU.
4. Listen for a while and see how he
SEEMS to be tuni ng, and select a
freq uency YOU TH INK he will be
tuning to. (Out guess the gang on this.)
5. DO NOT start anything like rag·
chew ing. giving your " handle". or
QTH. etc. NOT UNLE.SS he indicates
that this is what he wants from you .
DO NOT BE A OX HOG!

73 es OX, de~ W4BPD
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not one damn thing you can do about
it.

Walker was sched uled to speak for
one hour. Everyone expected a oues
ricn-eod-answer period would be most
fru itful. Hov.evel'", Walker kept look
ing at his watch to ma ke sure his ta lk
las ted the full hour and that there
wo uld be no t ime for Quest ions. Due
to a mistake on his part , there were
about five min utes left afte r his talk
fo r questions. A few questions were
put to Walker. The first ; " Mr. Walker,
don't you thi nk it unreasonable that
one individual can shu t down a repeat
er by simp ly talking on the output of
the machine? Is it no t possible for
someone with a personal gripe to
make il rough for hundreds of repeat·
er use rs?" To this Walker said no one
has an exclusive r ight to a rrecoeocv,
The fellow on th e ou tput has asmuch
right to be there as the hundreds of
repeater users. In other wo rds,Walker
ope ned th e door to those very few
wh o can now delight in shutt ing down
all the repeaters they want, simply by
calling "CO" on a repeater output
treqcercv. Another fellow asked
Walker wh y 18803 is so restrictive.
Walker had no good answer other than
to imply that if we don't like it,
tough! It could be worse. I asked
Walker if there was any way amateurs
could change 18803. He said sure, all
you had to do was file a petition. I
sa id, " Did you not say a few minutes
ago that you had considered a ll there
was to be conside red and that you will
reject all petitio ns for reconsidera
t ion?" He said that they had co.....
sidered all there was to be considered
and th at petitio ns for reconsideration
would be returned to the sender.

All I can te ll you about Walker is
what I heard and saw. What I heard
was the biggest pile of c rock I have
ever hea rd . What I saw, in my opin ion,
was an egotistical monarch delighting
at the despair of the amateurs. I th ink
Walker has a one-man, one-sided idea
of what he think s ham radio is all
about and that nottl ing short of get·
t ing him fired is going to save our
hobby as 1M! know it . Don't thin k for
one minute that Walker will stop wi th
18803. He will no t.

Those of you who were at
Rochester now know A. Prose Walker.
Those of you who were not a t
Rochester, don't take my word for it .
Ask around. Ask about A. Prose
Wa lker. Then it is up to you - if you
want to lose your hobby as we know
it, fine. Just sit back and say to
yourself that everythi ng is o kay. If
you fee l tha t your hobby is worth
someth ing to do, do somethi ng about
it. Write you r congressman, write
Barry Goldwater, even write Spiro !
00 some th ing, for god 's sake.

...W7DXX / 1

An
Appreciation

by Eeith Lamonica
t W7DZZ/l ~

.- - t="
generated by some. I hoped tha t the
obvio us faults of 18803 could be
ironed out. I envisioned a modified
18803 in the near future that would
echo most needs and supply us INi th
what we needed to continue what we
had started on 2 meters.

I QUietly listened as A. Prose Walke r
told us how 18803 was the best th ing
that could have happened to FM. He
said we should forget about the nega
t ive side of 18803 and recognize the
positive side. He said we can now let a
fellow fro m anywhere, even if he has
no license , come into our shacks and
operate CWo Don't ask me . I'm st ill
trying to figu re that one out. Walker
told us ..w should consider ourselves
lucky that 18803 is not mo re restric
t ive. He told us th at we should appre
cia te the fact that 1M! have our own
commo n carrie r sys tems in th e ham
bands wi th which we can link up to
telephone lines lor autopatch. In the
same breath he told us~ will probab
ly lose our autopatch privileges be
cause some people are abusing them.

Walke r spent a great deal of time
telling us how ham radio has changed.
He accused us of all being a bunch of
appliance operators with no desire to
build o r experiment. In the same
breath, he told us that 18803 would
stand. This virtually eliminates any
experimentatio n and bu ilding in th is
phase of the hobby.

We were to ld that if we d id not like
18803 we should peti tion the FCC to
change the rules. Nex t he to ld us that
a ll such petitions would be rejected
without consideration since the FCC a
few months ago rejec ted - ac ross the
board - all petitions to reconsider
18803.

We IM!re accused of le tt ing the
public down as far as emergency
public service is concerned by not
providing the commu nica tions need
ed. But he rejected the Idea presented
by one indiv idual that repeaters
should be able to interl ink to provide
eme rgency communications. Afte r the
Walker circus had been in progress
fo r 55 minutes, I was actually getting
a little sick to my stomach. Walker
was threatening us. He told us that we
had better shape up or things might
get worse. Actually, what Walker was
saying to the many repeater owne rs
and users present was, Tough - this is
the way I (Walke r) IoWnt it . . . this is
the way it is going to be and there is

'~~~~O~~~~~~~~~~~~~~~OOO~~

Although I am not from Missouri I
do like to give people the benefit of
the doubt. As you may know I have
been ac tive on FM for many years. In
fact. I put up one of the first repeaters
when that era was just starting. I
enjoy VHF, FM and repeaters. I enjoy
the challenge of experimentation in
one of the newest areas of our hobby.
Dh, I like opera ting 20 CW and Slow
Scan but the po ten t ial of VHF repeat
ers excites me . I get a little bo red on
the lower bands - no t so on VHF.
There a re still so ma ny areas of
experimentation.

I remember ..wll two me ters prior
to Docket 18803. We ..wre hav irtg a
few growi ng pains, but on the whole
the situation was no t bad at all. lNhat
problems ..w were having were being
ironed out qu ite nicely by individual
repeate r owners or repeater cou ncils.
As I recall, most of us were simply
ask ing for FCC recognit ion of FM, the
c larifica tio n of ce rta in FCC rules and
the impleme ntation of a few new
regu lat ions to cover these a reas of
repeater operation where there were
no rules. As you remember, before
Docket 18803 the word " repeate r"
did not even show up in the rules and
regulations o f the Federal Communi ·
cat ions Commission as fa r as the
amateurs were concerned. Anyway,
we al l expected 18803 to provide us
wi th some guidance in the licensing
and installat ion of FM repeate rs. Boy,
were we ever wrong. Docket 18803
hi t us like a rude noise in church.
Doc ket 18803 as it stands virtually
means an end to experimentation on
VHF as far as repeaters are concerned.
The rules are now so restr ictive and so
rid iculous as to make it almost impos
sible to get anything other than a
simp le (very simple) repeate r licensed.
Am I exaggerating? He ll , no. Those of
you who live in California are well
awa re of the fantast ic work being
done in the way of repea ter interlin ks.
It is possible to sit in downtown San
Diego and talk all th e way up the
coast to Northern California and be
yond with your walk ie. lNhat a great
public service these systems are during
times of emergency. What about the
O1icago Repeater Group with their
fine machine? The one with the
several rece ivers and tran5mi tters tied

I
together wi th an ingenious voting
system - I could go on and on de
scr ibing some great achieveme nts on
FM and repeate rs but suffic e it to say
that these achievements mus t now
stop. There is now no way for us to
build the ultima te repeater. Why ?
Docket 1B803 and A. Prose Walker,
th at is why. I mentioned earlier Mis·
souri and the fact that I have always
given people the benefit of the doubt.
When Docket 18803 came out I tried
to stee r away from the hysteria being
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Dateline Los Angeles, May 9 ,1973:
Another chapter in the history of
amateur FM co mmunicat ions was
written into the books at 4 :00 P.M.
P.D.S.T. when the WA1KGS repeater
in Waltham MA was successfully
lin ked vi a te lephone with the
WA6TDD Mt. Wi lson repeater in Los
Angeles. To our knowledge th is is the
first time that two open repeaters
separated by some 3.000 miles were

~~~~ From the highest point in the
- . ¢S Smok ies he worked through K4HXD

Due to the unbelievable slow « 34-94 Knoxville TN and stayed with
ness on the part of the FCC to it over a long st retch of road. Continu-
issue new repeater licenses, 1M! ing o n the t rip he worked th rou gh

~ have been forced to begin run. W4 RF R 34-9~ Nashville and K.4 IKU
~ ning ou r Repeater Atlas Regis- 34-94 Huntsville AL. Fo r a while no» tratinn Form every other month. « repeaters were heard, until WA5Z HD
~ « 34-94 Baton Rouge and a 34-76
~~~AA~~~AA~machine in New Orleans. There is also
great city in wh ich to start a trip to WSUK, a 34-94 whistle-up repeater
Canada in that city. Driving along the Gulf of

There are two repeaters in Detroit. Mexico, the next repeater contacted
KBVLN o n 04-64 and WB8CQS on was the 34-94 machine in Mob ile AL.
16-76, both reQtJiri ng a 100 Hz sub- Fl orida was fo und to be full of
audibl e tone for access. The 04-64 repeaters. He fo.u nd a 34-76 (P L or
repeater will only relay tranmissions 1.8 kHz burst) In Fort Walton Beach
accompanied by the 100 Hz tone, ~ear Pensacola .and W84HA E 34-76
whi le the 16-76 one will rela y about 10 Tampa, which could be accessed
3 to 5 seconds of transmi ssion not from St. Petersburg. When he got to
accompanied by the tone, after having Mia~i he found WB~HAA on 34-76.
been keyed up by the tone. It is thus . H I~ nor.t~bound Journey beqa n at
possible to tail -gate or work through Mla":,l . Drivlnq uP. the Atlantic ~oast,
the repeater provided someone else Mern t Island p rovided coverage 10 the
keeps keying it up every 3 to 5 Cape Canave ral area. He also worked
seconds o r so. The 16-76 crowd are through Daytona Beach 34-94 and
very friendly and usually don't mind WB4QEL 16-76, Orlando. WB4QE L
doing the necessary for transients (or ~ou ld also be ~ssed from the park
othe rs). The sub-audible tone require- 109 lo.t ~t Walt DIsney World..
ments were added to the repeaters . Drivinq north c;>ut of Flo~da noth
because they were experiencing inte r- Ing was heard unti l he ca~e mtc range
ference from users o f the Toledo and of the 34-94 repeater In Cha rleston
Cleveland (Ohio) and Sarnia (Ontario) SC, and nothi ng from there until
repeaters. Fayetteville NC 1 ~-76.

WB8BDD 25-85. a carrier operated WA4DGM pointed out that .he
repeater in Clarkston, Michigan, about passed throu.d1 ma ny cteces .du flrlg
15 miles northwest of Detroit is normal working hours, so It IS very
workable from the Motor Cit;. I possi~le some ~epeaters were not on
could get into it from the second floor th~ air at ~e ti me.he ~rove th~ough .
in northwest Detroit using TR-22 Still , he enJ.oy~ hIS tnp, and If you
when on a recent trip. WB8CSC do foll ow his t ire tracks . . . have fun.
37-97 is in Ann Arbor, about 35 G3ZCZ!W3
miles southwest o f the city and not
too far from the airpo rt. It has good
coverage of the west side o f Detroit.
but you wHi normall y need more than
a TR-22 to get to it from Detroit.

Now consider a different part of
the count ry, the southeast. WA4DGM
drove fro m Mary land to Florida a few
months ago, worki ng two meter FM
with about 25W output. While on his
indirectly routed tr ip he was able to
work through a number of repeaters.
For those intending to foll ow in his
t ire tracks (in England we'd say " fol
low in h is footsteps," but here every'
body d rives), here is a repeate r by Bill Pasternak WA2HVKI6
repea te ~ replay of .his t rip . . 14732 Blythe Street # 17

Leavinq Washington talking on Panorama City CA
WB4QFP 31 -91 and WA3SFG
28-88, he drove down to Richmond,
Vi rginia 34-94. From there he made
his way along the Blue Ridge Parkway
throu gh Virginia, North Carol ina and
east Tennessee. working through the
following repeaters whi lst up in the
mou ntains : WR4AAA 28-88 Salis
bury NC, WA4NUO 34-94 Ashville
and a 16- 76 machine in the Ashville
area, as vvell as a 16-76 in the
Roanoke area.

LISTENING
94 76 88 73 70 64 82 . . . /

• '3 "'" '" ",,",' u_

Joe Kasser
1707 East-West Highway, Ap t. 205
Silver Spring MD 20910

This month, let's look at the two
mete r FM activity in and around
several areas of the USA. Consider
Detroit: Detro it was recently de
scribed in an article in Time as the
Murder Capital o f the United States.
Time also reported that the majority
of homi cides were committed by
friends or relatives of the deceased, so,
if you are going to o r through the
Motor City, know who your friends
are. Seriously though , Det ro it is a

REPEATER APPLICATIONS
In order to build a literature of

acceptable methods of getting repeat
er, cont ro l stat ion and auxi liary sta
tion licenses. it would be greatly
appreciated if anyone or any group
managing to get a license application
approved would send a copy of the
application to us here at 73 Magazine.
We11 t ry to pass along the info we get
in this way through th e pages o f 73
and in person at hamfests and club
meetings. Eventua lly we may be able
to put out a handbook of accepted
application answe rs and reduce getting
a license through Mr. Walker to a
rubber stamp procedure.

CT WAI PHX delete 141.16-146.16
CT WR1 AAE Lil dlf lleld 141.49- 146.49
CT WA1PX O Roxbury 147.90-141.30

'A WA' VVQ Ottum_ ll4-64
Il WR9AAO MUlphysbofll 25-85
MA WR1AAC Sl I,m 28 -B8
MA WR IAAH M,o rlbolo 01 -61

u-WA1QIZ., WRBA AA Mli lord 146.1 9-146.19
n-KBSWW 141.19-146.19

Ne WR4AAA Sllnbury 21-11
u ·W4EX U

Ne WA4BVW MI. Piiflh 222,46-224.06
NV WR2AAB Yonk,n 31-91

•• ·WB2BLQ
OH Abon 1)4-64

OH wstoo delete

'A ~.d¥illl 04-64
UT WR1AAA Ced. , City 34-84
CANADA
NS VE1HR f " . "sMounli ln 28 -81
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REPEATER USERS

REPEATER OWNERS

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHONE: (405) 224-&180
TWX-910-830-6425

Don't Take Chances. SENTRY offers custom made crystals made exactly
to your specifications. When it comes to crystals for your repeater, BUY THE
BEST - SENTRY.

If you want reliable access to the repeaters in your area, you want and
need SENTRY CRYSTALS. SENTRY CRYSTA LS are custom made for your
rig. Y'Je don't stock a large quantity of crysta ls for a certain frequency and
hope you can tweak them to frequency in your rig. We do o ffe r FAST service
on crysta ls made especially for you and your rig. If you want reliable,
on-frequency operation, INSIST ON SENT RY.
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Aug. 4-5
Aug. 18-19
Sept. 15- 17

interconnected in order to give the
users of both a chance to exchange
calls and get to know one an other.

At fi rst it sounded like 20 meters
on a Su nday afternoon, but George
K1MON and Wayne K1MUC, who
acted as control in Waltham, and
yours truly acti ng as Los Angeles
control, were able to imp rovise a
system that allowed all participating
stations to get in a transmission or
two.Among those on hand for this
event was Wayne W2NSO/1. I was
personally delighted that he was in
volved and than kfu l fo r the encour
ageme nt he has given me in this
project.

Thou!tl I have yet to go through
my log tape, I can accurately estimate
that in addition to Wayne, some fifty
other stations participated in todev's
bit of ham history. To any o f those
who tried to get into the system and
couldn't make it for one reason or
another, we do apologize. This. how
ever, is only the beginning and the
future holds mo re. The system has
been proven viable and the road is
now open for o thers . A few years ago
no one even dreamed that a two wart
hand unit would span a continent.
Today a ham at a restaurant in Boston
using an HT can talk to a mobile on
the Hollywood Freeway. Dreams do
come true.

Some of the amateurs calling in on
the historic roundtable were
WA 1QNN, WA11ML, WA1LMJ,
Kl ETT, W1BHD top of WR1AAA) ,
WA1LSO , W1Y HM, WA 1GXN,
WA 1 HX Z, K 1 HBJ, WA6JGW,
K 6 BWJ, W 6 U T E, K6 LQK,
K6PFW - all in addition to K1MON
and K1MUC of the.WA1KGS repeat
e r, and, of course, W2NSD/ 1 and
WA2HVK!6.

I have spent a number of spring
seasons on the 'Nest coast, but by far
this one is the most colorful I've seen.
It 's also an anniversary for us; six
mo nths in ou r new adopted home
state . Sharon and I were d iscussing the
past six months the other night , and
'Ne both agree we made the right
move. We' re happy here and are going
to stay.

A recent event out here was the
surprise party given by members of
the Pallisades Amateur Radio Club
(WB6ZDII for one of their members
who is about to be married. The lucky
couple is Ward Hill WA6FUH and his
soon-to-be bride, Barb Goldie. This
party was the best secret ever kept
amo ng the Z Ot mem bers. and was a
real su rprise to Ward and Barbara. The
event was held at the home of John
WA6A BW, and a quick head count
revealed that some fifty people
showed up to help ma ke the evening
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merry. I have said before that amateur
radio breeds good friendsh ips.

Whi le on this subject. may we also
send congratulations to another newly
married couple, Warren and Lorraine
Andresen, Mr. and Mrs. WA6JMM.
They have just returned from their
honeymoon traveling th roughout
Arizona, and Warren reports that most
of the repeaters in the Phoen ix area
are back in operation. Thou!tl for
obvious reasons Warren spent little
time hamming this trip, he did come
up with the foll owing: Both 34/94
and 16/76 in Phoenix are back on the
air, though they operate on a limited
time schedule. The 16/76 channel is
mainly for auto-patch use while 34/94

is the general meeting frequency.
Coverage at this ti me is not good as it
could be since these mach ines are
located within the city on an office
building rather than at their old
mountetntop location. Both machines
operate under the call K'VOR.
Warren also te lls us that there are
plans for a new wide coverage moun
taintop machine to be put on 04/64 in
the near fu ture . He could not get an
exact date. At this time it leaves only
the 450 MHz machine out of opere
tlo n. and it is my hope that by the
time this article reaches you, it too
will be back o n the air. Good luc k,
Phoenix .

Warren also tells us about another
repeater in Arizona with near fantastic
coverage. This o ne, K7E IK
(146. 16-146.76) is located in King
man and is usable not only through
out Arizona, but as far away as Las
Vegas and in parts of southeastern
California as WIllI. Sure wish I had that
pair of crystals in my RCA when we
were d riving cross-country. That' s
what I ca ll coverage. Warren says the
people on this machine really vent
out of their way to be friendly and
helpful.

WR6AAA, the Catalina repeater, is
on the air and open fo r genera l use.
The frequencies: 147.69 in, 14 7.09
out. Coverage: well , the word fantas
tic would be an understatement!

The new NTW 220 machine is
coming along. Warren has already fin
ished the ID unit and Bill just abou t
has the transmitter strip ready to go. I
do not know how well the other 220
machines that are being brewed up are
coming along. Six meter AM and SSB
has been fairly active and in tuning
around th e band I have located a 6
meter FM repeater. Perhaps those who
own it YJiI I contact me and give me
more information on it. I know it's on
Mt. Wilson , but that's about all the
information I have .

. . .WA2HVK/6

Tom DiBiase W88KZD
708 6th Avenue
Steubenville OH 43952

Contest Calendar
July 28-30 CW County Hunters

Contest
Illinois QSO Party
N.J. OSO Party
Washington Sta te
QSO Party

Sept. 29-0ct. 1 Delta OSO Party

This Month
CW County Hunters Contest

From 0000 GMT July 28 to 0600
GMT July 30. 1973. Call "CO CH."
Exchange 050 number, category (if
portable or mobile. If portable send
'P' - if mobile 'M'l, RST, State (or
province or country) and cou nty (if
U.S. station). Stations may be worked
once per band and again if the sta tion
has changed counties. Sta tions chang
ing counties may repeat contacts fo r
050 points. OSD's with fixed stations
are 1 point ; OSO's with portable or
mobile are 3 points. Multiply total
l)SO points times total of U.S. cou n
-les wo rked. Portables and mobi les
calculate their score on the basis of
total contacts within a state. Sugges
ted frequencies are 3575, . 7055,
14070, 21070, and 2B070 kHz. Ap
propriate troph ies and certif icates will
be awa rded. Logs must show category,
date/time in GMT, sta t ion worked,
exchanges, band, OSO points, locat ion
and claimed score. All entries with
100 or more OSD's must include a
check sheet of counties worked or will
be disqual ified. Enc lose a large SASE
for resu Its. Logs must be postma rked
by Sept. 1, 1973 and sent to: CW
County Hunte rs Net, c/o Jeffrey P.
Bechner W9MSE, 64 North Pioneer
Parkway, Fond du Lac, WI 54935.

August
IIlnio s aso Party

From 2000 GMT AU!J.Ist 4 to 2400
GMT August~, 1973. Stations may be
'WOrked once per band and mode.
Illinois stations contact any station,
cut-of-staters wo rk o nly Illinois. Score
1 poi nt per eso and mul t iply total
eso points times total Illinois coun
ties 'WOrked. Illinois stations use total
of states (including Illinois) , provirces
and countries (including USA) worked
for their multipl ier. If powe r input
never exceeds 5 watts, mu ltiply score
by 3. Also, each group of eight con
tacts with the same Ill inois county
counts as an extra multiplier. Remem
ber, USA, Canada, Hawaii and Alaska
count again as states. Exchange QSO
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When the Clegg engineers sat down
to design a 220 ri g, they most ce rta in
ly a t one poi nt went the route th at is
the industry standard - one crystal
contro lli ng the transmitte r and
another fo r the receiver. That the

crysta l switch is now numbered con
secutively from one to twelve. The old
arrangement allowed only 6 crystal
pairs to be insta lled, with 6 extra
positi ons o n the panel swi tch for
re-pairing the same crysta ls. Regency
has increased the number of separate
receive and transmit channels to 12
for the obvious reason that most 2m
activity is via standard frequency pairs
through repeaters. The switch can still
be wired so you can use a crystal

•
twice, bu t the fact remains, the
HR·2B gives you twice as many
crysta l sockets !

The t ransmit crystals used in the
HR·28 are 8 MHz as opposed to the 6
MHz rocks required by its pre
decessors. This is a reasonable change
at a time when most 2m equipment
uses 8 MHz as a starting point and
increases you r chance o f being able to
wa lk into a radio sto re and find a
particular c rystal in stoc k.

The o utput is about the same ali the
HR-2A, 15-20 watts. Added, how
ever, is the HII LO power switch which
reduces the power output to 1 watt.
This featu re is becoming inc reasi ngly
popular with FMers because it allows
a standard mobil e o r base station rig
to dou bl e as an over-the-shoulder
portable un it when co nnected to an
external battery pack . T hat one watt
level also lets you keep the battery
size down to reasonable proportions.

The receiver is still rated at the
excellent figure of 0.35 JJ.V for 20dB
of qu ieting and t he selectivity has
been improved by the addition of a
series "E" filte r in the i-f fo r less
cross-channel interfe rence.

Fo r a rig that has been improved
and made mo re versati le, Regency is
ask ing the same price . ..
$229.00 - this includes the HR-28,
mike, crystals for 94-94 simplex and
mo bile mou nt ing bracket.

For mo re i n fo rma t ion write
Regenc y Electronics tnc., 7900
Pendleton Pike. Indianapolis IN
46226.

CLEGG FM-21

.m

WA2FSO 617J
SUIte un.... 617J
of NY (Albanyl

WlLNI
WA6WOA

WA8GVK

Clegg 22er No. 1900·678 WID HP 2f7J

St&nd.d 826M.No. 112007 WA8PCG J/7J

.173

.173
FM278 No. 2701].1141
FM·1410l No. F4S9
NPC 107", PM supply
2. 5.uPL 0 .... G....
No. 321885
R48 No. 11578G
uxe No . 11801 G
W4 _it_till" No. 8390
Sw~n 250 No. Fl 54806
SwlIn ee pwr. wp. No. 0663556
HR-2 No. 04-C2879 W6QSA
SB-J4 No. 211828
STO 828 No. 011 288
HT220 No. GJ7327

Blvd., Annandale VA 22003. Pho ne
704-560-5229_

A Clegg 2 78, ser. no. 27013-1068
was also lost by Bob Edelman W2BXL
last Ap ri l 29th. His add ress is 408
Valley Run Dr., Cherry Hill NJ and he
may be reached at 609-665-4321 du r
ing t he day and 609-667-3645 at
night.

The followi ng gear was stolen from
WB2D EWs car on May 11: Standard
826MA ser. no. 208078 with P.T.
mi ke (new s ty le) and 11 crystals
includi ng 147.21 / .210; 147.81 / .210;
16 /76; 147.93/,330; 147.99/,390;
25/85. The 9th posit ion has a bad
crystal socket and the channel selector
dial o n the number 7 position has a
deep scratch on it. Johnson Messinger
11 1 w/mike, converted to 10 meters
with 28.730 and 28.650 crystals in
stalled. Both rigs have "Stolen from
WB2DEW ' engraved in ' many places
o n the chassis and c ircuit boards.
Contact Andy Drautz W82DEW at 4
Pine Rd., Kings Park, N.Y. 11754.
Lm from Past 1_,
Mfr•• Model. s.. No. Ow.- 1_

AF68 No. l0U88 K5LKl 1nJ
....,.A8 No. 10918
M1070 p*" wpply
Trio TR2200 No. 241969 WA2ZeV lnJ

Keep ing up WIth the amateu r tradi
t ion of technological advancement,
Regency has hit the market with a
third generation model o f the ori ginal
HR-2 - the HR-28.

A quick lo ok at the f ront panel tel ls
the story. Aside from the mo re pro
fessional looki ng black panel, the

HR-2B

Tom WB 8KZ D

number, RST, and state, province or
cou ntry (cou nty for Illinois stations) .
Suggested frequencies are 3 560, 2725,
3900, 7060, 71 25, 7260, 1406~

14275, 21060,21110, 21360, 28060,
28160, and 28660. Phone o n the
hour, CW on the half hou r. Appro
priate awa rds. Logs must show date
and t ime in GMT, stations worked,
exchanges, band, mode, and claimed
score. A separate summary sheet is
required, showing opera tor's name
and address in block letters, whether
single or muttl-op. eso p oints, multi
pliers, and score clai med. Logs must
be postmarked by Sept. 15,1973 and
sent to: Radio Amateu r Megacycle
Society, K9CJU, 3620 N. Oleander
Ave., Chicago I L 60634. Enclose
SASE fo r results if desi red.

Not much to report this month, but
th is is the first o ne o f 73 's new regular
contest column. and it does ta ke time
t o get going st rong. You ma y look
forward to bigger and bette r colu mns
in the mo nths to come. As editor, ,
welcome any and all comments, sug
gestions, and Questions about contests
and about th is column. If you have
informa t ion on a particu lar contest,
p lease ma ke su re I have it a t least
three months prior to the date of the
co ntest (the sooner the better,
thou gh). All correspondence should
go to my address, which is: Tom
DiB i~, 708 6th Ave., Steubenville
OH 43952. With your support, th is
column has the potential to become
the finest ham radio contest col umn
ever to hi t the pages of a magazine.

Until next month, good luck in the
contest p ileups !

The HGmburvlar

STRIKES AGAIN !

Bill Grenfell W4G F is offering a
reward for informatipn leading to the
recovery of the fo llowi ng equipment
stolen fro m his ca r at Dayton OH
onApril 29th : Yaes u FT-101
s/n82G12279/CW, 1.8 MHz & CW
filt er ins talled ; Regency HR-2,
s / n 0 3 - 02 03 0 , xta ls 147 .0 0,
146.97/94l91 n6/37/34/3 1/1 2 MHz.
Contac t him at 7216 Valleycrest
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system wo rks well is attested by at
most every ccrrsnerciat FM rig on the
market today . tn fac t, on 2m. any
system that does not allow indepen
dent selection of transmit and receive
frequencies via separate crystals is
bound to cause trouble when t ryin g to
work into oddball·paired repeaters.

At o ne point however, someone at
Clegg with sense. realized that the 220
MHz was fast becoming or
ganized . . . everyone was agree ing on
a standa rd 1.6 MHz spacing between
the inputs and outputs o f repeaters.
Since a transceiver was now being
designed to wo rk within an accepted
set of frequencies, the designers de
vised an ingenious system that sets the
transmitter outpu t o n one frequency
and gives you the choice of receiving
on tha t same frequency fo r simplex or
1.6 MH z h igh er f o r repea ter
wo rk • . . a ll with a single crystal! This
is accomplished by judicious mi xing
du ring both modes.

On t ransmi t . the swi tch selected
channel crystal 145 MHz for examplel
is first doubled to 90 MHz. Then it is
mixed with a crystal controlled 20.5
MHz signal to produce 110.5 MHz
which is ready for doubling again to
22 1 MHz.

The receive process is slightly more
complicated . The al ready dou bled
channel crystal frequency is dou bled
again to 180 MHz and injected into
the first mixer. If you are working
simplex, the 221 MHz received signal
wi ll be mixed wi th the LO signal to 41
MHz in the f irst mixer, and it is mixed
again with a 30.3 MH z signal in the
seco nd mixe r to ready it fo r the 10.7
i-t. If you are worki ng in the repeat
mode, the receiver will need the capa
bility to handle a signal that is 1.6
MHz higher. This is accomplished by
switching in a 3 1.9 MHz oscillator to
rep lace that on 30.3 - thus the se
cond mi xer can now only convert a
42.6 MHz signal to 10.7. Working
backward to the antenna. or adding
the original LO signal of 180 MHz to
42.6. gives you the signal that will be
accepted and received - 222.6 MHz,
which i$ .exectrv 1.6 MHz hi~er than
the t ransmit freq uency of 22 1 MHz
produced by the same 45 MHz crystal.

The receiver is rated at 0.25 J1. V for
12 dB SINAD with adjacen t channel
rejection down 50 dB at 40 kHz. The
audio output is an adequate 1.5W.

The transmitter delivers 8- 1OW
output and is pro tected against any
rash swr cha nges due to forgetfulness
on the part of the hand that usually
screws a coax connector down tight.
The supplied noise cance lling mike
work s in conju nction with a dip ping
circuit that is adjustable to provide up
to 10 dB of cl ipping action and
deviation may be set anywhere from 0
to 7 kHz.
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Crystals aren't a problem as they
can be ordered on a 24-hour basis
from Clegg for $4.95. The u nit comes
read y fo r 6 channel operat ion and 5
extra channels. can be added wit h an
in e xp ensive conversion kit . One
needn 't wo rry whether or not 220 will
remain wit h 1.6 MHz spaci ng, for the
rig can be easily modified for receivel
transmit channel spacings from .1 to 3
MHz. For more information, wt te
Clegg Division, Internat ional Signal
and Control coro., 3050 Hermtend
Road. Lancaster PA 1760 1.

TAPE SOLDER

Ever wi sh you could solde r a con
nection with a match? Now you can
with Archer Tape So lder, from Radio
Shack. Simply twist you r wi res to
gether, wrap them wi th a piece of
Tape SolcEr, a nd melt it with a match,
ca ndle or cigarette lighter flame. No
soldering iron needed. Tape Solder
seems ideal fo r on-the-spot wiring and
repairs, sl icing wire, fixing roto r cables
half-way up a towe r o r any normal
so lcE ring job out of reach of a so lder
ing iron. Arche r Tape Solder co mes in
a resealable plastic pouch of 100
pre-cut pieces for 8ge.

Tape Solder is available from rrore
than 1800 Radio Shack and Allied
Radio Stores in all 50 states and
Canada.

LOW PRICED DEVIATION METER

The ECM Corporat ion has an
nou nced a deviat ion meter designed
especially for the ham. The ECM-5
covers all ham bands between 52 MHz
and 450 MHz. and fea tu res a peak

•

reading meter. Devia tion of any FM
transmitter can be accurately adjusted
between 5 kHz and 25 kHz in seconds
using voice or tone modulat ion.

The Model ECM·5 closely tol!o.....5
the circuits used in professional equip
ment except frequency select ion is
crystal contro ll ed. This allows the
elimination o f many expensive circuits
needed when frequency selection is by
VFO. The ne t result was a tremendous
red uction in price wit hout sacrific ing
q ualit y .. . $75.00 less batteries and
crystals !

The frequ ency sel ecting crystals are
the pop ular, subminia ture type used
in teday' s FM rigs. These crystals were
chosen for their low price and avail
abili ty.

The peak reading meter has a
spec ial time constan t circuit th at
causes the need le to deflect upscale
rapidly and downscale slowl y. This
allows the needle to follow voice
pea ks easily and increases the
accuracy of readings when checking
devia tion using voice modulation.

Othe r featu res indude bui lt-in or
external antenna, all solid state cart
st ruc t ion, battery powered by inex
pensive AA pencetls, and a ba ttery
condit io n indicator.

For mo re informat ion, write ECM
Corporation. 412 N. Weinbach A ve.,
Evansville, Indiana 47711.

NEW VOLTAGE REGULATORS

Many times the need arises for a
simp le. tow cost voltage regulato r
which can provide a moderate amount
of current without complex current
ro ost ing circui try . The MC7805124
series positive voltage regulators can
supply in excess of 1 cmp at nom inal
voltages of 5, 6. 8, 12, 15, 18 or 24
volts (as designated by the last two
d igit s o f the device number) . How
eve r, u nuxe most vOlta~ regulator
ICs. these devices have o nly three
terminals - In p u t , Output and
Ground. They req uire no external
components! They can be easi ly
attached to a heat sink surface wi th a
ma ch ine screw through the hole in the
package to attain higher maximum
cower dissipat ion. The maximum in
put voltage is 35 volts on all types
except for the MC7824 whic h is
speced at 40 volts.
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All seven members of this inexpen
sive regular family are presently even
able from warehouse stock.

For further information please con
tact the Technical Information Cen
ter, Motorola tnc., Semiconductor
Products Division, P.O. Box 20912,
Phoenix , Arizona 85036.

LEE SERVISET

When something goes wrong with
t he test setup for the 73 Crystal Bank,
it has to be fixed quickly. Here's
Wayne using the lee Labs Dynamic
Serviset in one of its many functions
as an rf siglal tracer. The Serviset has
the ability to t race rf etd af signals,
check ec or de voltage levels and
subst itute resistance a nd caoacltarce
values by sifTl)ly changin g a test lead.
It takes the place, o n a basic level, of
at least three or four expensive pieces
of test equipment.

The unit is entirely self-contained,
which means the cords that usually
dangle end cause problems in most
test setups are eliminated. Printed
circuits are tested with ease for the
main test point is long enough to get
into the tight spots where a cl ip lead
cannot go .

Fo r more information about this
versatile piece of test gear write Lee
Electronic Labs, 88 Evans Street,
Watertown MA 02172.

HAMBURGLAR HQ FOUND! W7AYQ
SlNmf to think M has found the Mad offi~

in FJore1lC6, Oregon.

JULY 1973

GI6YM AWARD
1973 is the golden jubilee of the

city of Belfast YMCA Radio Club
GI6YM, Northern Ireland, and the
members are celebrating the occasion
wi th a number of special activities.

This club jubilee also happily coin
cides with the 75th ann iversary of the
wireless tests carried out by Marconi
and Kemp on beha lf of Lloyd's, be
tween Ballycastle (Co. Antrim) and
Rathlin Island off the North Irish
coast, to report ships passing the N.E.
corner of Ireland .

These tests were successful and
established the "first public service"
of wi retess in the year 1898.

To commemorate both these mile
stones, the Belfast YMCA Club will
issu e an awa rd certi f icate between tst
July and 30thJ une, 1974.

Activity from GI6YM will be at a
high level throughout the period. In
conjunction with members of
GI3 FFF, the Ballymena Amateur
Radio Club, a special station will
operate from Ballycastle on a II hf
bands during the first week in July
with the call letters GB3MKB
(Marconi Kemp Ballvcastlel .

It is known at this point that one
requ ireme nt fo r the award wil l be
contact with both the YMCA Club
Station (GI6YM) and the Special Ac
tivity Station at Ballycastle during the
period of the town's Marconi-Kemp
celebrations, This award 'Nil! also be
available to shortwave listeners.

HAMFESTERS
The Hemtesters 39th annual ham

fest and picnic ..... 11 be held Sunday,
August 12, 1973, at Santa Fe Park,
91st and Wolf Road, Willow Spri ngs,
Illinois, southwest of Chicago. Ex
hibits fo r OM's and XYL's, famous
Swappers Row. For information con
tact John Raiger K9DRS, 8919 Golf
view, Orland Park IL 60462. Tickets:
write Joseph Poradyla WA9IWU, 5071
So. CAlifornia AVe. , Chicago IL
60629.

JUNCTION, TEXAS BAR-B·O
The third annual Amateur Radio

Appreciation Day will be held in
Junction, Texas Ju ly 29, 1973. This is
3 FREE Bar·B-a for anyone holding
en amateur license, and their family .

The day is sponsored by the Kimble
County Chamber of Commerce to
show its appreciation of the many

public services and disaster assistance
amateur radio operators provide.

For complete information contact
WB5BBT, Lewis Ransom, Junction TX
76849 or the Kimble County Cham
ber of Commerce, 603 Main, Junc
tion.

TWO RIV ERS MEET
The Two Rivers Amateur Radio

Club will conduct its ninth annual
hamfest on Sunday, July 22, 1973.
The event has grown to be one of the
largest hemtests in Western Pennsyl
vania, and this year will be held at the
Green Valley Fire Department
grounds, o ff U.S. Route 30, near
Mc Keespo rt , Pennsylvania. For com
plete details w tte Robert E. Zimme r
WA30GS, 205 Commonwealth Ave.,
West Mifflin PA 15122.

TU RKEY RUN-FEST
The Wabash Valley Amateur Radio

Association will hold the 27th annual
VHF pic nic and hamfest on Sunday,
July 29, 1973, at Turkey Run State
Park near Marshall, Ind iana. Registra
t ion is $1.50 o r 4 fo r $5.00, with no
advance registratio n.There will be
prizes. XYL Bingo, huge flea market
and plenty of good fel lowship. Talk-in
is on 94/94 and 52.525 MHz.

SWAPFEST 73
The South Milwaukee ARC pre

sents its annual hamfest on Saturday,
July 14, at the VFW Post 434, 9327
Shepard Ave. in Oak Creek, Wiscon
sin. Admissio n is $1.00. There wi ll be
food and prizes available. Talk-i n on
146.94.

MT. A IRY PICNIC
The Mt. Airy VH F Radio Club

(Pack Rats) will hold the 18th annual
family day and picnic, Sunday, Aug
ust 12 (rain date August 19) at the
Fort Washington State Park, Flour
town. The event features games, enter
tainment, and free soda. Talk-in sta
t ions will be on 50.2 MHz AM , 52.525
MHz FM, and 146.52 MHz FM.

INTERNATIONAL HAMFEST
The 10th annual international ham

fest will be held Ju ly 7 and 8, 1973, at
the International Peace Garden be
tween Dunseith, North Dakota and
Boissevain, Manitoba . This event has
grown from a sma ll taml rv picnic to a
gathe ring of radio operators and the ir
families from California, Washington,
Minnesota and Saskatchewan as well
as from North Dakota and Manitoba.
There will be activities, prizes and
general hamfest fun. Contact Mel
McKnight WA0SJB, 909 Main sr..
Bottineau, ND 58318 for further de
tails .

15



W2NSD/J COlltinued (rom page 4

Wal ker came down hard on mail
order licenses - saying tha t a high
perce ntage y,e re fraudulently ob
tained . Th is was a bitter pill to have to
accept out there in Western New
York - where a fair percentage of the
amateurs present at the banquet we re
Conditional licensees. Obviously there
is no way to know this for su re, so
this is merel y a matter of opinion. In
talking with Walker I've found that
this opinion appears to have been
derived from the number of Condi
tional and Technician licensees who
refuse to appear before an FCC exami 
ner when called in.

As I have pointed out before, there
are other possible and reasonable ex
planations for this and the assumption
of gui lt on the part of those who
default is unfair. On ly about 50%
(tops) of the licensed amateurs are
active in the hobby. Can we expect an
inactive amateur to go to all the work
it takes to prepare for the license
exam? By the time he's gotten a book
with the latest ques tions and answers
in it and started to bone up, the date
for appea ring is past. Of cou rse his
decision to give up without trying
co uld be based upon the t remendous
changes in the exam since the time
when he took it - which in the case
of most Conditionals was many years
ago. Many years. One look at the solid
state questions - the RTTY ques
tions - the sideband questions - and
it's back to stamp collecting or wench
ing.

How ma ny wives will be interested
in the trip to the FCC office? A great
many hams have coached their wives
so they could pass the exams on
memory alone. Naturall y this sho rt
term memory material is long gone
and, if the wife has to do it over, she
'Nill have to start from scratch. The
answe r is phooey.

The word is getting around too of
the high percentage of hams who are
flunking their re-exam. In some re
ported cases over 90% of those who
did make the try to hold their license
were failed . To say that amateurs,
some 'Nith over twenty years of ham
ming - some experienced build
ers - a re upset over being fai led is a
gross understateme nt. How would you
like it ?

As far as I know from talking with
Walker most or all of these chaps are
considered by him to be obvious cases
of fraudulent licensing. Oldtimers who
have even the slightest question in
t heir mind about what Conditionals
and Techs face in the present day
license exam would do well to get a
copy of the 73 license study course
book for the General license. The
book simplifies the understanding of

16

the material - st ill, it is going to take
some time.

The introductio n to Walker opened
some eyes. FMers have been wonder
ing what possible reason the re was fo r
all those antenna radiation patterns
for the repeater antennas. The intra
explained it - Walker has been work
ing up unt il taki ng over aschie f o ft he
amateur and citizens d ivisio n of the
FCC making such patterns - it is a
special inte rest of his . Now te has the
amateurs over a barrel and is forcing
them to provide h im with data for his
own pet project at the expense of the
amateurs. No other exp lanat ion ma kes
any sense .

And just in case anyone present
thought that they somehow might be
able to manage to live with the regu la
tions Walker has already put out, he
hi nted strongly at some he has in the
works - 1ike the type acceptance of
ham gea r - a power/bandwi dth limita
tion - stuff like that. Then, with a
smirk , he threw down the gauntlet to
the ARR L by suggesting that if we
did n't like it, sue the FCC and see
where that wou ld get us.

It was a bitter pill for those qathar
ed at Rochester for fun and camara
derie to have to sit at the banquet and
listen to Walker drone on with his
prepared speech for one full hour,
tak ing ama teur rad io to task from
every angle and then goi ng over the
talk a second t ime and repeati ng
everything just to make sure the mes
sage was loud and clear. Even if the
things Walker was saying were t rue the
whole ta lk was in exceptionally bad
taste.

Walker revealed himself tothe en
tire group as an opinionated, close
minded cantankerous old man wh o,
through some dreadful bureaucratic
error, has been put into the worst
possible job.

After t he banquet the hamfest
co mmittee , despite bei ng angry at
Walker speak ing for one hour when he
was supposed to tal k for 20 minutes,
managed to spiri t him qu ickly out of
the hall past the sme ll of hot tar and
the sound of clucking chickens.

FENCEOIN

Repeater groups have run into the
biggest wall of paperwork in the his
tory of amateur radio. Attempts at
penetrating the wall have been vigor
ously fought off by Walker wth inde-

crsron and vacillation. This is most
frustrati ng when you consider that all
of th e decisions have to come from
Walker - he is the on ly gate in the
wall - and he is becoming known as
the Walkergate of the FCC.

The Walkergate Is closed most of
the time - about 95% of the repeat er
app lications have been refused. Per
haps an investigation is in orde r. Many
clubs a re asking more and more point
ed questions about the need for show
ings on antenna patterns - they want
to know whether these are for 'person
al p rivate projects of Walker and
wh ether th ey might be material for a
book he personally has in the works.
This is the f irst explanation that
makes even a shred of sense, even
though it raises serious questions of
impropriety on Walker's part.

The Walkergate has closed on re
mote base operation as it has been
developed over the years, shutting
down some of the most innovative
amateur work eve r set up.

The Walkergate has closed o n cross
ba nd repeaters - and is closing on all
crossband developme nts - despit e the
hobbling effect t h is obviously wi ll
have on amateu r ingenuity and errer
gency service.

The Walkergate appears to be
swinging open to accept the limitation
of twe ntv feet above exist ing stru c
tures for amateur towers and antennas
and also appears to be opening wide
for giving more channels to those poor
crowded CB'ers.

TWO METERS GOING THE
CO ROUTE?

The two meter repeater regulations
are, to quote A R RL staffer McCoY.
"asinine." The fact is that you will
no t find one kno'NIedgeable FMer
who does not agree with this est ima
t ion.

The result of this is that repeater
councils are now thinking more and
more in terms of outright violation of
some of the new regu lations. They
protested the new ru les as soon as,
they were a nnounced, but Walk er
refused to even acknowledge the ama
teurs - throwing out each and every
plea for reconsideration . Thus the
worst regulations eve r put through by
the Commission were followed up by
the biggest slap in the face amateurs
have ever received.

Amateurs felt that this was one hell
of a wa y to be rewarded for being the
most v.,ell behaved group of licensees
the FCC had. On the one hand ama
teurs coul d see t he CBers ru nning
wild, with the Commission turni ng
their face away from the mess they
had generated - and even getti ng
ready to reward this bunch of hooli
gans with a good part of an un
developed amateur band - o ne which
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$129.95

FCC so Mr. Walker could throw them
down the d rain with the garbage. I
intend to do wha t I can to see if there
is a ny possibili ty of getting ac tion
some other way . I want the -biggest
pile of petit ions I can get to carry
with me to Washington when I ta lk
with as many senators as possible
about the te rrible situation amateur
rad io is in today.

If I can talk with Senato r John
Pasto re of Rhode Island, t he chairman
of the Senate Communications SuJ>.
committee and explai n what the prob
lem is - why it is important - and
show him a sheaf of Rhode Island
signatures, then it [ust might get
ttl ings started . I have 48 signa,tures
from Rhode Isl and so far - and I need
more - lots more.

If I can talk with Senator Howard
Baker of Tenessee. the man who heads
up the Amateur and CB Division of
the FCC - and show him names of
const ituents, it could help. I have only
five signatu res from Tennessee so far
and I need more - lo ts more.

:f I can arrange to ta lk with Senator
Kennedy of Massachusetts and explain
the rami fica tions o f the situation,
together with a bunch of signatures,
he might be able to put in a word that
would help to get Mr. Walker trans
ferred . I have 37 Massachusetts signa
tures 50 far and I need many more .
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considering breaking their long stand
ing pattern of being the least trouble
to the FCC of all their licensees.

THE PETITION
Many have ar rived - and I need

many, many more . Please make up a
sheet of paper with " I petition the
FCC to reconsider docket 18803" on
top and have as man y ama te urs sign it
as possible - please include their calls,
addresses and zip. Send them to
me . . . Wayne Green, 73 Magazine,
Peterborough NH 03458.

Several readers have called to tell
me that ARRL officials have been
telling clubs and hamfests th at the
petit ions are a waste of time and
effort - that they will do no good. If
I was no t su re that they could do
some good I would not go to all that
work. The fact is that we have no
other way to go that holds any reason
able promise of success .

Pet it ions to the FCC will not do
any good, I suspect. Mr. Walker is too
powerful there and may be able to get
any a nd a ll petitions thrown out
without even the slightest considera
tion as he d id the last batch - includ
ing the hundreds of letters of p rotest.
No, I can't see any good to come from
going the "official" route.

Fran kly I have never had any inten
t ion of merely fil ing them with the
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TH E NEW .. . KLI\1 VHF and UHF Boosler Am plifiers
C heck t hese "no compromise" features:
e N o l u n ing •
• No Damage at any VSWR
• F ixed Tuned "Micro-Stripline" Circuits for

R eliability and Optim u m Performance
• Au to matic Antenna Switch in g with L o cal or

Remo te Override - PA 2-12B a u toma t ic o nly
• Models Compatib le with A U Popular F M

Tran sceivers
• Wananty: 90 d a y s on p art s a nd labor
• D C Inp u t : 1 1 .5 to 14.5 Vd c

t.
~

"

See the KLM ad in this issu e for o ur HF
..,d VB F antennas.

Extend y our VHF range without

overextending your budget . . . " .

KL~ ELECTRONICS

LICENSING REPEATERS
As mo re and more repeater groups

get fed up ....; th the seemi ngly total
insanity issui ng from the FCC, and as
the deadline for having a license for
the repeater nears - frustration, re
sentment and a tc-hell -witb-them atti
tude seerrs to be gaining ground. They
are not unaware of the annoyed arro
gance reported by A RRL staffe rs to
be the attitude of Mr. Walker.

The groups are Questioning the
ability of the FCC to make the ridicu
lous rules stick. Aher all, they muse,
if the FCC is totally impotent in the
face of the mess on the CB band 
there isn 't much they can do to
enforce senseless rules on hams.

It is sad to see the closed-mi nd ed
attitude of Walker's o ffice turning the
most behaved group of licensees the
Commission has into a bunch of revo
luti onaries who are so furi ous they - .~

is fi nally getting ready to be seriously
used by the amateurs. On the other
hand the Commission lin fact, Mr.
Walkeri was moving to shut down
repeaters - to ma ke remote base sta
t ions virtually impossible - stoppi ng
experimentation - discouraging inven
t ion and development of emergency
services - and making life miserable
with a mo untain of paperwork and
license fees.
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. M'A·22 DUAL VERSION
AIM Availabla MfA·2 SINGLE VERSION

• Transmit and Recelva Operation: All units
have both Simplex and Rep••'er Mod..

• Accurate Frequency Control: .0005% ac
cu racy

• Stable Low Drift Oytputs: 20 Hz per degree
e typical

• full 2 Met.r Band Cov.,.C.: 144.00 to 147.99
MHz. in IOKe step-II

• fut Actinl CirCUit: 0 .15 second typical set·
t1 ing time

o Low Impedance (SO ohm) Outputs: Allow Ion,
ca b le runs fo r mobi les

• Low Spurious Output Level: similar to crystal
output

• PRICES
M FA ·22
MFA -l
Shi ppi ne

SUPER CRYSTAL
THE NEW DELUXE DIGITAL

SYNTHESIZER!! fRO" FP--. ",.-... ... .....-..-

~ Electronics
Box 1201 B
Cha mpaign, IL 61820

SEND FOR FREE DETAILS

I'd certain ly want to see what 1M!

can do with Senator Goldwater, but
with only ONE Arizona signature I
don't have a very loud voice yet. Is
the re only one conce rned amateur in
all of Arizona?

Please see what you can do to get
signatures on petitions. When getting
noo-F Mers to sign, point out that the
disastrous rules are hitting all aspects
of the hobby, but that we are choos
ing this one docket to ma ke the fight
because it is so clearly detrimental to
amateur radio in SO many ways. If we
try to fight many diffe rent dockets all
at once we will lose o ur punch.

To date I have a little over 1000
signatures on the petition from 38
states. Michigan is leading with 257
and Ohio is second with 213 - and we
nave 56 from Utah, so let's get crack
ing!

Put it this way - what have you to
lose?

AIRBORNE REPEATERS?
While rrarch of the country is

presently served by repeaters, eme r
gencies and disasters can strike any'
where - even where there may not be
an open repeater. In the recen t past
amateurs have responded by going
into the emergency area with a por
table repeater and setting it up - this

is what was done duri ng the floods in
Pennsylvania.

A faste r way of getting a repeater
into service where needed would be to
have one that can be set up in a p la ne
and flown around ove r the area need
ing commun icat io ns. This would be
able to serve a much larger area than a
re~lar repeater - wou ld not go off
the air if powe r fails (as it usually
does) - and could be available any
where.

•

A commu nications system built
upon an airborne repeater would be of
incalculable value. The wide area it
would serve would enable hand units
to be used to talk with other ha nd
units (or mobiles o r base stations)
over a range of two or three hundred
miles, if needed.

Such a system is not likely to spring
fro m nothing into fu ll bloom. The
fact is that though 1M! know 1M! can
set such a thing up, there are a lot of
experimental details that will have to

be ironed out before it would be
dependable. This means experiment
ing - trying it ou t - encouraging re
peater groups around the country to
se t up ai rborne repeate rs an d use
them We have to find ou t how best to
separate the transmitter and receiver
so the repeater is sensitive and effec
tive - we have to know what ranges
we can depend upon from various
altitudes - etc.

Keith W70 XX, the ma naging editor
of 73, has a small Piper Cherokee
plane and the interest to set up such
an ex perime ntal system. We even have
a n ice sma ll Standa rd two meter
repeater (now in use as WR1AAB)
which cou ld be pressed into service to
check out the idea. We're not sure
whether it would work better with a
small diplexer or wit h a t railing anten
na for t ransmitting, getting the sepa ra
t ion that way.

Before any experimenting can be
done there is the problem of licensing
the repeater - and th is is such a ma jor
problem that it may be insurmoun
table. Keith called Walker to find out
about getting the license and was
advised that he would need a separate
license for every call area ove r wh ich
he would fly. This wou ld mean at least
five licenses, min imum, fo r the
Wl·2-J.4-8 areas are all within a short
fly ing distance of New Hampshire and
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• TEN crystals ... (now that alone is going to save you about 540.00) easy to hold
noise canceling dynamic mike . . . a qu ick d isconnect mobile mount battery sav ing
HI (10 watts)/ Lo (1 watt ) power option. • Yo ur IC·22 will have a receiver that just
won 't quit with a super hot masfet front end, S heli cal resona tors (you can forget about
inter-mod}, and a large spea ker that will pu nch out plenty of audio for the car.
• You 'll also be on frequen cy With tr immer caps on both tr ans. and rev. on all 22
channels.... with a d iscriminat or output jack in the back to let you gel on and stay on
t ree . • PLUS the '22' is one good lookin ' compact rig that you WIll be proud to put tn
your car -ctthe XY L wo n' t mind it either) -with soft green back lighti ng on the front
panel and a light to si lently le t you know you are getti ng out .. , and a second li ght to
let you know there is an incom ing signal (even th ough you may have the volume do wn}.
• There is much , much more to tell you abo u t th e IC·22, but suffice It to say, the IC·22.
wi th all of its un ique featu res and performance recor d at 5289.00, has go l to be one of
the best all -around va lues avai lable on two meters today!
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COVERS COMPLETE 2M BANO

All p rices FOB San Martin a nd are
su bject to change without notice.

"THE COMMUNICATIONS EaUIPMENT INNOVATORS"

1600 Decker. San Martin, California 95046 ~:~c!pC
(408) 6834240 or (408) 842-7349 K6K BE

COVERS COMPLETE 420-450 MH' BAND

KL~ ELECTRONICS

KLM 42().45().14 I deal f or FM
or the DXer. $16.95 Now
Rea r-moun tabl e.

Kit Price- Less Boom $34.95
NOT E: Boom Oia. 1%" , No
boom brace rqd.

KLM 144-148 -16 Optimumtv
Designed f or D Xers, Trope.
Sa telli tes, M eteors, M oon
bou nce. $44.95 Complete.

KlM 13-30-7 For the man who
wan ts an antenna farm on one
boom, this log periodic covers
13-3 0 MHz con tinuous with
max VSWR under 2: 1 and is
supp lied with a 4 KW pep
broad band balun .

-Attention 6 Meter Enthusiasts
Take advantage of sporadic E and tro pe
ope nings with our Super 1 1 E leme nt
B sndpass Antenna o n a 3 0 foot
boom priced for ever y o n e f o r every
o ne's pocket at $ 7 9 .9 5

• Write for fuJJ Antenna Line Catalog
• See KLM ad this issue for our compatible

VHF Po wer Am p Line

The Famous Oliver Swan
"Band Pass" Designs

now imp roved by
KLM Electronics

SEE - IT'S NOT SO BIG

all get visited Quite a bit. That 's $45 in
fees. plus the piles upon pi les of
peperwcrk .

The FCC is making the develop-
ment of innovat ive systems such as
this extreme ly difficult to set up and
license. When you consider the value
of an emergency repeater that is air
borne, something is seriously wrong
with the FCC when they interfere to
that extent.

One of the basic reasons fo r erne
teur rad io 's existence is the develop-
ment of equipment designs and tech
niques which will be of value and
furthe r the state of the art. The degree
that Walker's regulations are making
this difficu lt is such that the effec·
nveness o f the ama teu r service is bei ng
seriously impaired.

AMATEUR RADIO HERITAGE
Presen t day amateurs may have

forgotten some of th e invaluable wo rk
of earlier amateurs. The fact is that
ama teurs have done a great deal of
develpment of radio cc mmc nica
ticns - not only in the remote past,
but in the rece nt past.

We are all familiar wi th amateurs
being thrown upstai rs into the unwan
ted short "Waves a couple of genera
tions ago. Okay, so be it - and we got
to wo rk and made the frequencies
valuable. As VIle increased their value

VIle were gradually th rown out 
finally to be left with littl e slivers here
and there.

But what have we done for radio
recently? A lot - a whole lot .

Let's go back not very ma ny years
to the begin nings of sideband . How
many of you know how SSB got
started? You 've probably heard that it
was in comme rcial use for many years
before ama teurs started using it . What
you may have missed is that it was in
use on the low frequencies, and that
until an amateur (Villard) invented
the phasing type rig it wasn 't practical
on the high frequencies. Once ema
teu rs got going with sideband it swept
amplitude modulation right o ut the
window. Sideband was, in all practical
senses, an amateur radio invention.

How about narrow band FM?
Another ham first . Jack Babkes
W2GDG d id the gro undwork on this
in the late 40's and founded Sona r
Rad io to build the first NBFM gear.
And what are we using on two meters
today? NB FM.

Have hams invented anything else?
You be t - Sam Harris W1FZJ inven
ted the parame t ric amli fier o n six
meters - and that was in the late SO's.
And how about most of the present
da y commercial RTT Y c ircuits 
designed by hams for ham RTTY.
How about slow scan television? Hams
aga in.

Did you know that vi rtually all of
the repeater c ontro l circuits being
invented today are coming from
hams? We' re still a t it .

But the end of the line is approach·
ing unless the re is a basic change at
the FCC. The new regulations are
crush ingly restrictive - they thwart
and prevent experimentat ion and
development of new circuits and
ideas. They d iscou rage innovators.

THAT EXTRA CLASS LI CENSE
Judging from talks he has given, the

Extra Class license is dear to Walker's
heart and he is dedicated to its
furtherance.

Judging from the growth curves
from the FCC, amateurs could care
less about the Extra.

The Extra Class license was first
available in 1952 and about 4000 who
had previously held the ticket v.ere
grandfat hered into it. No privileges
were given to licensees, so interest in
it was about zilch.

The punishment licensing regula
tions went into effect in 1967 and this
forced a few amateurs to take the
Extra Class exam in order to cont inue
to use the frequencies they had been
using previously on 75m and 15m.
There was a li ttle spurt as a result of
this change in band allocations. This
soon settled down t o a miniscule
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OPEN LETTER TO OANNALS
Harry, I understand that you have

been speaking at ham conventions and
telling listeners that I was deceitful in
getting my repeater license WR1AAB.
I know that you would not dare to
face me publicly with such a cha rge.

T he license was in no way decei t 
fully obtained. After talking at great
length with Mr. Walker I determined
what I considered the simplest system
for getting a repeater license. I wrote
about this in the Repeater Bulletin, in
73 and I expou nded on it a t two FM
sy mposiums put on by 73 Magaz ine
and also at several ba mtests and con
ventions. I did exactly what I recorn
mended others do: apply for a very
simple license so as to get a call and
then hassle over remote control and
special antennas later on.

The fac t is that WR1AAB was
licensed to my home in Peterborou m
with no remote control and ""';th a
half wave dipole. The repeater is on
the air from my home under my
direct control and using a half wave
dipole for the transmitter, as licensed.

It is also a fact that the b ulk of the
repeater licenses issued by the FCC
went to !TOups that followed t he
system I have propounded. I believe
that WR1AAA. WR2AAA, WR3AAA,
WR4AAA, and WR8AAA all used this
sytem to get their calls.
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WB5BBY wins a one year subscrip
t io n to 73 for submitti ng the mos t un
usual entry this mo nth . WB010K receives
an honorable mention for submitting the
most •.. well , how could we resist?

Send your OSL to: QSL Conrest, 73
Magazine, Peterborough NH 03458.

CONTEST

Richard Madsen,~o.
e 9 NOTTINGHAM ROAD
AMARlUO,TEXAS 79106
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ham popu lat ion they have cha nged as in General and Conditiona l. The 7.8%
fellows: Novices are up 3.5% - Techs Adva nced increase indicates that this
are down about 3 % - Conditionals are class of license has been acce pted,
down 4 % - Generals are down thou!tJ not to any degree as expected
7.3% - Advanced are up 7.8% and by the Commission. That evens out to
Extra are up 2.9%. The total ham about 1% per veer - so all we have to
population has gone down by 112 in do is wait one hundred years, right?
seven years .

The resul t of th e policy of virtua lly
eliminating all Conditional licenses
which went into effect several years
ago can be seen to be choking them
off gradually.

The number of Advanced and Extra
increases are about equal to the losses

EXTRA CLASS

Abo.!
SO/month

...
V

tz/
tz/
~

New Regs.

growth of about 50 licenses per - r----------------------------~
month - and that comes to an irl
crease of 0.019% (and if that isn't
miniscule, what is?). That comes out
to a one percent inc rease in about five
yearsl

That also equals about the biggest
bomb ever laid by the FCC - unless
you count the recent repeater regula
t ions, which still is u nknown as to end
results in number of hams forced out
of the service and number of people
kill ed by the lack of repeaters on the
air to save their lives. The results of
the pu nishment licensing bomb are
now known and proven - and even
the worst predictions have been ex
ceeded by the test of time. In the face
of this catastrophe ""'; 11 Walker con
t inue to punish us or wi ll reason at
long last p revail and t he ru les be
changed to benefit the amateur service
instead of louse it up?

If you've invested in one of the new
calculators you can have fun with
those figures. You can figure out the
yearly and total inc reases or decreases
for each class of license - and overall.

When you lo ok closely at the Extra
Crass licenses you find that there has
been an increase - but it is less than
3% of the ham population over a
seven year periodl You will also note,
perhaps, that the increase was briskest
about five years ago and that it has
tapered off substant ially to where it is
going up about 1% of the ham popula
t ion in five years at present - unless it
drops off even more.

Looking at the other classes of
license we find that in terms of the

5K

10K

1965 66 67 68 69 70 71 72 73 Cont 'd. on page 93
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Another American Favorite!
A discriminating ham and Yaesu prod
ucts go together l ike th at old Amer
ican favorite , ham and eggs, That's
why th ere 's an ever- increas ing de
mand for the complete line of amateur
radio products now available from
Yaesu Musen USA Inc,

Yaesu products are a natural for
American hams because of their strict
standard of high quality, And because
Yaesu now has its own factory in the
U.S. to provide direct service and to
back up its dealers throughout the
country.

Another American favorite, Ham and
Yaesu.

•

\

YAESU

V

YAESU MUSEN USA INC.
7625 East Rosecrans Ave.,Unit " 29,
Paramount, Cal ifornia 90723
Phone: (213) 633-4007

YAESU DEALERS:

HENRY RADIO STORES
Los Angeles, Anaheim, Calif.; Butle r. Mo.

HAM RADiO OUTLET
Burlingame, Calif.

RACOM ELECTRONICS
Renton. Wash .

WILSON ELECTRONICS
Pittman, Nev.

22

ED JUGE ELECTRONICS
Fort Worth . Dallas, Texas.

AMATEUR ELECTRONICS SUPPLY
Milwaukee, Wis.; Cleveland. Ohio.

FRECK RADiO & SUPPLY
Asheville, No. Carolina.

HARRISON RADIO
Farmingdale. New York. Valley Stream, N.Y.

73 MAGAZINE



TUNABLE

Bill Hoisington KICLL
Farover Farm
Peterborough NH 03458

RECEPTION

FOR

T 0 METER FM
The two variable oscillators described can be plugged into the crystal

socke t o] any receiver or transceiver using 45 MHz receive crystals. The
result is a highly stable tunable receiver covering the entire two meter band.

•

T h iS art icle describes a working, tunable,
IC local oscillator covering 146 to 148

Mllz, that can be plugged into a crystal
socket of almost any of the 2 meter FM
receivers sold in the USA. You can build a
few fo r yourself and friend s, but please note
that a patent has been applied for on this
unit and its uses.

Design Theory and Philosophy

A lot of tunable oscillator design, includ
ing my o wn up to now, has suffered from
precedent , habit . and a general lack of
innova tion. Long-time and sound considera
tion brings to light certain fundamental
facts, as follows:
I. It is hard enough to make a simple L-C

circuit stand still by itself, even without
hanging a variable capacitor around it,
such as a transistor.

2. To make a very good oscillator, you do
no t have to do that.

3. Use a basic L-C made o f the best possible
components, temperature wise , along with
the best possible mechanical construction.

4. Use a high-gain stable, compound ampli
fier, o ne that is good to at least 50 MHz,
because we are going to use it around 22
to 24 MHz, as a driver for the L-C circuit.

5. This amplifier should have a bandwidth
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which at least covers the frequency range
we will use , in a reasonably flat fashion.
This wilI only be some 200 kllz or less at
22.7 Mllz, so it is not difficult.

6 . Use the maximu m gain of the amplifier,
and minimum feedback to the L-C so that
the L-C will control, by some 98 to 99%,
the frequency of the oscillator.

7. Run the oscillator at a frequency where it
will not jump around. Inasmu ch as good,
stable oscillators for receivers on 30 MHz
have been made fo r at least 35 years that I
know about, anything there or lower will
do nicely.

8. Start off with at least a reasonably good
and rigid mechanical foundation.
I bolted a thick piece of copper-clad on

top o f alumi num chassis. A Miller dial ,
slide-rule type, was bolted on top of that
with heavy angles , and that did it. It tunes
nicely up and down 2 meter PM sidebands,
and beat a 147 MHz signal with precision.
The tie points I used are my regular ones,
.0 2 1 common pins, hammered into .020
holes in fiberglass strips. I actually used
glass-epoxy with the copper pulled off (just
because I didn't happen to have any arou nd
withou t the copper).

I put in a simple 6V zener to keep the
voltage both down and constant. This oscil-
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Fig. 1. Pictorial layout of the single Ie plug-in local osciJJator. See Figs. 2 an d 5 for ci rcu i t detail s. Th is
layout will lend i tself to a compac t constr uc tion l im i ted only by the size of a go od vernier dial.

lator is extre mely unresponsive to voltage
changes, but mo st IC amp lifiers use 6V
maximum and you do have to run from
12V, for car and battery operation, which
may go from II to 15V, so at least o ne
zener is indicated.

Couple the IC to the L-C in a manner so
that the least frequency change possible will
be produced . Once you have done this, and
the o ther things mentiond above, you will
have a vfo that is a pleasure to use. Mine is
o ut in the o pen like all my bread board jobs,
but you can put your hand anywhere o n it ,
except within an inch of the primary L-C,
and not notice any cha nge in frequ ency
when listening to 2 meter FM stat ions. What
more can you ask?

Layout

Figure 1 shows th e layout used. You can
put it in a small box or case if you wish, for
use on top o f the receiver, but better get o ne
working first. in o rder to have all the
components tested and ready to go. Once
you get them into that small case it is not so
easy to modify or exchange those small
units. Just be sure and o bserve the guide
lines, and it will work for you, too. But
don't leave any ou t!

Circuit

Please refer to Fig. 2 for the circuit. To
be noted first are a number o f capacito rs

24

across the L-C circuits sta rt ing wi th LI . C I is
ope rated by the d ial. You have the choice of
tuning over 2 MHz, 146 to 148 MHz, or
using a switc h and putting in two capacitors
at the C3 position , one to set the receiver for
146 to 147 MHz and the other for the 147
to 148 MHz range . Of course the mixer
injection is actually on 146 to 148 MHz
minus the 10.7 i-f frequen cy . Suit yourself
on the question of one or two MHz ranges.

Using the whole dial for each MHz makes
the tuning easier but requires a few more
parts. Remember tha t the oscilla tor is ac tual
ly on 22 .7 16 for the receiver to be receiving
on 147 MHz.

TO
.....T.....
0 '

IT&T

'"""'"LATER)

sv
ZOO

C3 8 C6 "RCO 423
7-100 pF

HEP 590 AS SHCM'N IS eoTTOM VIEW

."
Fig. 2. Ultra stable oscil lator shcema tic. L1 , lOT
No. 24, 1.3 cm long, 0. 5 cm I .D.; L 2, 2T over or
close to cold end of Ll, couplin g should be
adjusted for minimum reac tion while maintain ing
good oscillator ou tp u t ; L3, 13T No. 24, 1.3 em
long, 0.7 em I .D., tap at 3T from ground end.

73 MAGAZINE



C2 makes it easier to set C3, which has
to o much capacity to set easily . It can be
done, but sett ing the dial with C2 is bett er.
C4 is an ad di tiona l fixed capacitor to bring
the C up to the desired point of bandspread
so that C I will cover o ne MH z, with about
5% to spa re o n each end . I trust you are
familiar with this method. The more C you
put across L I. the wider on the dial is spread
the one MHz you are looking for.

The tu ned circ uit of this oscillator is not
connecte d to the collector o r the base of a
transistor. It is connected, via a low im
pedance link , to the inpu t of an IC co m
pou nd amp lifier. The ou tput of this high
gain Ie goes to a non-eri tical tu ned circuit.
L2, which is quite separate from the fre
que ncy determining Ll. A one pF capacitor
couples energy from L2 back to L I . In this
manner the IC ou tput circuit is very lightly
coupled to Ll. This is made possible by the
high gain of the 59 0 lC and its very low
reverse transconductance. This parameter,
gen erally written as " Yr," is the one that in
any usual bipolar transistor is high enough to
cause self-oscillation unless neutralized. The
different result. in a compoun d amplifier
device such as the IC use d in Fig. I , is a very
sta ble oscilla tor which handles in a superb
fashion as a tunable L. O. for 2 meter FM
recervers.

Details

Ll is no t critical. However, it should be
no ted that there is 'q uit e a large C and a lo w
L. In fac t the inductance of LI is so low
that , if used with a low C it will tune way
over 100 MHz. So we find about 200 p F
across LI , which puts it into the 22 to 23
MHz region. It is then mult iplied in a
doubler to 4 5 mH z which is cabled in to the
receiver crystal socket. This is then used for
the tunable L.O. of the receiver. which was
previously crystal controlled. and becomes
multiplied to 136 MHz in the receiver. With
any su ita ble slow-motion dial. the tuning is
now about as easy and non-critcal as on any
band in the hf region o f 2 to 30 MHz. I used
a 2 5-year-old Bud 3 plate variable in parallel
with all the o ther ca pacitors across L I.
to talling arou nd 200 pF. This produced a
tuning ra nge o f a litt le over a MHz when
multiplied by six. landing in the 13 5 to
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136.3 range for use as a 2 meter L.O. wit h a
10. 7 i-f freq ue ney .

C4 should be a silvere d mica o r any othe r
non-shift ing-with-temperature capaci to r you
may favor. C3 is a trimmer for use in se tting
the dial for 146 to 147 MHz. the second
from 147 to 148 MHz. if you use th e switch
method to cover the 2 MH z range. C I is the
8 pF you tune with, co nnected to your
favori te dial. One of the nice th ings about
this L.O. is that , taking all the items to
gether. there isn't anyone of them alo ne
reaJly critical. I just mounted the 8 pF on a
rigid sub-panel of co pper clad in back o f the
front panel (sec Fig . ] again) , and that was
it. Dividing the I MHz L.O . tuning range by
6 comes out arou nd 166.5 kHz, which is all
t he tuning ra nge req uired of the 8 pF
variable at 22 .7 MHz.

Internal schema tic of the Motorola HEP
590, shown in Fig. 3, discloses 0 I as the
commo n emitter amp lifier driving 0 2, a
gro unded base stage in the cascade configu
ration. This is ca lled a co mpound amp lifie r. I
have used the 590 for several years no w. as
73 Magazine readers know, and it has always
performed well. It has high gain and requires
no neut ralizing. due to the low reverse
transconductance of the uni t. Tha t means
the internal feedback is very low, even
though the gain is high. Q3 is used to keep
the current constan t if age is used. Agc
would be applied in positive-going form to
pin 5•.if req uired, which is not the case here.

+6., p
----- -------..,I . R,f-:

I I , COUT

I !oK 18K I
~ I I ~-J

I 3K I-r- 1 1
rn I :

I 1
-r- 13K ISt.eSTRATE

RF, IN m l 1

~ I Ql I

:.Jj,'-'+>-+:..... :
'----, -- ; _);'

FEEDBAO< ~TH FOR OSCILLAT(lft

Fig. 3. Internal connec tions of the HEP590 and the
feedback path used for oscilJa tion.
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Full gain is used by grounding pin 5. If you
play around with it all, note that that pin 1
return must go to pin 4 .

Operation

As usual, an oscillator should be running
when you start to talk about it, so here we
go. Referring to Fig. 2 and also to Fig. 3 for
the internal workings of the 590, we see the
22.7 Mllz signal entering the 590 on pin I ,
the base of QI. Here it is amplified , goes to
Q2 for more amplification, emerging o n pin
6. the collec tor. and from there on o ut to L3
and L6, which are also tuned to 22 .7 Mllz.
Some 2 5 to 30 dB of amplification is
available, and the feedback path from L3
through C5 to Ll thus takes only a small
amount of the possible output power, which
is not the case with many known oscillators,
some of which use nearly all their entire
dissipation limit just to maintain oscillation.
This oscillator section, including the zener,
should take about 5 to 6 rnA. The value of
CS is quite important , and the needed value
can be adjus ted by varying the tap on L3. If
C5 is connected to the high end of L3 less
pF will be needed than in the indicated tap
position, at 3 turns from ground. The overall
phase is important of course, but shows
interesting evidence of what may be called
"phase-slip" as the ac around the total path
C5-Ll -L2-Q I-Q2-L3 and back to C5 finds
plenty of places for incidental phase shift ,
both plus or minus. This is evidenced by the
reversability of the connections to L2 with
out stopping oscillation. Connec ted in the
best way. the opera tion is cleaner. This is
not the case in most digital work where
inverting and non-inverting inputs are seen
to be very strict in their operation because
of the de type all-or-nothing operation,

Tune-up and Test

I used my regular tuned diode detector
for this. As you go down in frequen cy from
147 to 22 .7 Mllz, these become easier to
construct, as in Fig. 4. These things are of
great value for crysta l tune-up as well as for
vfo 's lik e this o ne. They can be easily
calibra ted with a $4 0 sign al generator. o ne
piece of test equipment you really should
start with. There is quite a bit of adjustment
to do between C4, C3 and C2, in order to
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cc ,

1
Fig. 4. Tuned diode detector (21 -75 MHz) used
for checking oscilla tor and doubler ou tp u t. LI , 2T
movable near L2; L2, 7T No. 3 003 miniduator (16
TPI, 1.3 cm diameter), diode tap a t 2T from top.

get the I MHz or 2 MHz spread out o n the
dial at 147 MHz that you are looking for.
Also you may have to change LI quite a bit.
It's well worth it . though, because once you
get it you can leave it, with slight touch-ups
on C2.

Feedback

After a few adjustments on CS you will
soon get the hang of it. Too mu ch feedback
will cause too great a rise in milliamps in the
590. Too little feedback will result in weak
oscillation. Ju st be su re and peak C6-L3 to
the same frequency as Lt . C7 will have an
effect , though small, on L3, so it should be
connected into the doubler which should be
operating also. You can connect another
tuned diode to the doubler output if you
wish. I always do that, because as y ou jump
around in frequen cy during the first tune
up s, y ou may easily hi t an undesired. har
monic and unknowingly stay there. The
tuned diode detectors give you relative
power and frequency at all times. Make sure
of a good repeatable dial and mechanical
stability before you star t assembling and
wiring.

Calibration

If you are in a region where there are
plenty o f repeaters, like here in Peter
borough with Massachusetts. New Hamp
shire and Vermont mountains, and Connec
t icut hills, y ou can pick up ten o r fifteen at
almost any moment mornings and evenings.
and will have no trouble calibrat ing th e dial.

If not . star t out with the indispensable
signal generator. which should put y ou quite
near 147 MHz, give or take half an MHz or
so. You may have to find a friend who can
help a little, with some thing on Two , and
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Fig . 6. A daptor for connec ting the 45 MHz o utp u t
o f the oscilla tor to a 2m receiver.

with self-oscilla tion showing up at times, I
fou nd the simp lest way to d o it. Figure 6
shows that (a t least in th is case) the simp lest
is the best. The two series ca paci to rs C I and
C2 take care o f any de vo ltage wandering
around be tween the unit s a nd elimi nates
self-oscilla tio n in the receiver crys tal circu it
(from which t he crystal has been removed,
o f course ). Reme mber that a crystal is a
"perfe ct " ca paci tor as far as de goes, so
there is no de component to worry about.
The crystal is often use d as a dc block ing
ca p. My usual oscilla tors a re almost always
that way . Even in t he good old days with
tubes and a hundred volts or so, crys tals
were always good a t block ing d e. Afte r all,
it's quar t z, isn' t it '!

If you ru n the doubler outpu t circu it
C I-Ll in Fig. 5 wit h the cable output tap
fa irly high u p o n L I you will get quite
e nough voltage at 4 5 MHz. The cable should
then be as short as p ossible and run int o the
receiver crys ta l socket. I fou nd quite a lot of
leeway , with nothing critica l e ncounte red
except if you get a lit tle off fre q uency with
a ny thing o pe n , such as rece iver wi th top
open or u nshielded wires, y o u will hit
co m mercia l FM stations o n 99.3 MHz. Th is
is the 22 .7 MH z energy ti mes fo ur doing it s
job. Wit h every thing buckled up, only the

Fig. 5. Doubler for 4 5 M Hz ou tp ut. L4, 7T No. 24,
2.3 cm long, 2 em l .D .
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then someone is sure to have on hand some
old two meter crystals which can be put to
good use to calib rate the dial, if by cha nce
you live several hundred miles from the
nearest re pea te r. (Just where wo uld that be
today"}

You will also want to spread 2 MHz, say
146 to 147, over the dial. This tak es a li ttle
more do ing, bu t wit h so me freq uency p oints
fou nd, a simp le graph can be se t up wh ich
will help. such as 146 = 15 on the dial 14 7 =•
9 1 o n the dial , etc . At least one crys ta l
probably ca me with your receiver, which
will help , or you can o rde r o ne o n the
frequency o f your nearest repeater, and this
crystal can be used la ter also .

Crystal Socket Adaptor

I e x pec te d co mp lica tio ns w hen
connect ing the oscillator-doubler unit to the
r e c e iver c rys tal socket , such as se lf
oscillatio n in the crystal tra nsistor, with the
crystal out , etc . So me did show up, but they
were soo n elimina ted. Afte r a few t rials wit h
tuned circuits and certain o ther met hods.

Doubler

Most receivers use a crys ta l in the 45 MHz
range , so you're most likely afte r a 45 MH z
o ut put here . There are a few receivers with
15 MHz rock s, Ino ue a nd Sta ndard fo r
example, but most u se 4 5 MHz. So a simple
doubler as in Fig. 5 does the trick. An HEP
55 is used, but almost any 200 MHz NPN
will do . A lead from C7 to the base o f t he 55
from C7 in Fig. 2 brings the 4 5 MHz in to
the doubler. The collec to r goes to C I and L I
in Fig. 5 , with a tap on L l and series C2 for
the matching and loading of L I. Do no t lo ad
LI too heavily. If you usc the tun ed diode
detector me thod y ou will be able to adjust
this to the right poi nt , wh ich is a co mpro
mise between maximum output and maxi
mum Q. You should be sure a nd have good
tu ning in orde r to boost the 45 MHz and
drop the rest. Loading to o mu ch will no t
produce this ha ppy cond ition. That 's about
it fo r the doubler. Be sure a nd use a dio de
detect or to check o n relative po wer while
tuning up , and check the af to be su re noise
is kept out. This doubler circ uit is about as
simp le an rf circuit as can be fo u nd, so good
luck .
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Conclusion

Two integra ted circuit oscilla tors have
been described which are suitable fo r use as
tunable local oscilla to rs for FM receivers
which are presently crystal-con tro lled. The
outp u t, usu ally in the 45 MHz range, is
plu gged into any crys tal socke t of the
rece iver and allo ws tuning over the range
146 to 148 MHz. A two position switch,
optional, may be used to sp read 14 6 to 147,
and then 14 7 to 148 MHz, over 95% of the
dial , for greater ease o f tuning and
re peatability . T he fir st oscillator uses one Ie
for simplicity, while the second uses two for
greater stability. Alt ho ugh all const ruc tio n
h ere has bee n of the breadboard variety, the
layout of t he oscillators as described could
lend themselves well to PC board construc
t ion.

Ultra-Ultra Stable Oscillator

This vfo is quit e similar t o the o ne
described previously in th is art icle , except
for the use of two fC's instead of one . T he
purpose of COUJ1je is to provide more gain
and less feedback in order to h ave greater
isolation of the frequency setting circuit
L l-C ! in Fig. 7. This results in even grea ter
stability than furnished by the single LC
oscillator. F igure 7 will be seen to h ave only
slight changes fro m Fig. 2. The coupli ng
links are only one tum compared to the two
turns in Fig. 2, and C4 is a gimmick about
I /l Oth of a pF. Also , Ll must be well
isolated and /or shie lded from L5, due to t he
large gain involved in the use of t he cascaded
59 0 stages.

The doubler to be used ca n be the same
as in Fig. 5 , and the same procedu re for
t uning up each doubler can be used . T he
same tune-up method as used for the single
IC oscillator can be used for t he two IC job.
A Little more atte ntion must be paid because
of the three tuned circuits to assure enough

Fig. 7. Ultra-ultra stable oscillator schematic. This circuit offers superior performance over that of Fig.
2 d ue to th e greater isolation between L1 an d LS. Ll and L3 : 1ST No. 24, 1. 2 cm long, O. 7cm I.D. ;
L2 and L4 : 1T at cold en d (check opera tion with leads reverse d); L 5: same as L l with tap a t cen ter.
Isolate o r shield L l from LS. C4 is a piece of wire positioned near L l.

two meter statio ns are received. Figure 6 bandwidth as C l is tu ned. This whole
also shows t he way t he two caps a re circuit, having much mo re gain, can be
mounted , and the pins which take the place broadened out in bandwid th a great deal by
of the crystal pins. I d idn ' t have a "dead" putt ing low ohmage resistors across L3 a nd
crysta l, so I used the pins fro m an old L5. You ca n see a 5K already o n L5 . You
seven-pin plug from th e o ld tube days. It can go as low as 300n or even less. At that
pay s to have a large junk box. Mine has it's value the tuning of L3 and L5 will be seen to
own bedroom ! T he pins of the crysta l used be qui te broad. An interesting me thod for
in the receivers I tried -vere all .040 0 0 . I tuning up L I, L3 and L5 is simp ly to hoo k a
imagine sets of pins spaced, in a header , are signal generator into LI by a one o r two
readily available but I have not checked on turn link around it and tune everything to
it. 22 .7 MHz. Use the test ou tput jack shown in

Fig. 7 coupled to a tuned diode. O f course,
re move t he feedback line from L5 to LI
when you do this! This circuit is a good one
for a 30 MHz i-f fo r 1296 a nd microwaves.
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A TV has become so me thing of a step
~ child of amateur radio in the last
couple of years, as least as co mp ared to its

•
younger sibling, SSTV. There are several
good reasons why this has happened. First of
all, it is considerably more dif ficult to get
any kind of a signal at all on the air in the
fast scan mode than it is with slow sca n.
Second, and more important, there never has
been much literature availa ble that dealt
with the subject. Even the most recent
AR RL handbo ok makes o nly casual refer
ence to the subject, and refers the reader to
one article, published more than ten years
ago, that describes a very primit ive system
using equipme nt that is not readily available.
73 ha s published so me good art icles on the
subjec t, notably those by Tom O'Hara
W60RG, but none of t hese has dealt
thoroughly wit h the problem o f getting a
reliable transmitter o n the air at a d ecent
power level. It is my inte nt to remedy at
least a part of that problem in this article .

JULY 1973

Dale Ulmer WB~FQF.

5736 Connell
Shawnee Mission KS 66203

In dealing with the problem o f putting an
AT V signal on the air , there are five things
that must be given serious consideration:

I . Camera
2 . Transmi tte r
3 . Modulator
4 . Ante nna
5. Sound transmission

The camera doesn't present much of a
problem. There are a great many o f them on
the mark et. If you d on't like the prices you
ca n purchase them in kit fo rm o r as surplus.

The availability o f surplus FM eq uipment
has helped greatly with the t ra nsmitter
problem, but o ne most choose wisely in this
area. I'll ret urn to this subject sho rt ly.

W60RG has designed a couple of excel
lent video modula to rs capab le of applying
excelle nt modulatio n to p ractically a ny
t ra nsmitter. See the bibliography, or write to
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Tom. Be has wired and tested units for sale
at reasonable prices ( S15 to S20). I'll return
to this subject too.

Antennas can be a very sticky problem in
ATV, because of the grea t ba ndwid th need
ed for a standa rd TV signa l. Most hams tend
to shy away fro m the yagi because o f its
na rrow band reputation . Collinears are un
wieldy and very difficult to get working
properly . Oh, they'll do some radiating, but
getting the currents in all the sectio ns equal
so that the patte rn is pred ictable and the
gain is what is should be can be a knot of
Gordia n co mp lex ity. The log periodic has its
poin ts, but it is di fficult from a mechanical
standpoint. The helix , also difficult mechani
cally, presents loss problems when working
stations with uniplaner (I think I made that
word up) polarization. Corner reflectors are
h uge and the gain is quite low in view of the
size of the antenna .

So what do we do fo r an ante nna'? Let's
take ano ther look at the yagi, Ou r init ial
reject ion of it was d ue to bandwi dth con
siderations. In reality much of the vagi's
"narrow bandedness" is due to the rna tching
arrangement , rather than so me inherent
quality of the antenna . If we're willing to
settle for an swr of somet hing a bit greater
than u nity, but not so high that it wo uld
cause serio us losses, the yagi will do an
admirable job in ATV.

I have had excellent results using yagis
made up just a shade shorter than the
handbook dimensions (they're usually cut
for 432, while in the Kansas City area we 're
operating at about 440 MHz) and using a
folded di pole fo r the driven eleme nt. The
impedance of almost every mult ielement
yagi is in the ne ighbo rhood of 20n. The
standard four to one folded dipole steps this
up to about 80n. Coupling this to a son
lin e through a bazooka easily made from
aluminum foil and plastic tape results in a
1.6 : I swr. T he swr on a 75n line would be
less than 1.1: I . Another scheme is to stack
two such ante nnas o ne wavelength or mul
tiple thereo f apart and ru n open line of not
more than 1.25 em spacing between them.
Now the impedan ce at the center of this line
will be about 40n, fo r an swr o f 1.25 : I on a
50n line. This approach has been verified
experimentally , and it work s very well .
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There are three distinct systems of adding
sou nd to video in use among amateurs
today, no t counting just sending the au dio
on another ba nd . Closest 10 the rea l thing,
and most ex pensive as well, is to use a
separa te FM tran smitt er and ante nna, 4 .5
MHz higher than the video carrier. Some
ATV enthusiasts FM the video carrier wit h
aud io, detecling the sound o n a surplus FM
receiver and feeding its first i-f to the TV set.
This is a clever arrangement , b UI the FM
receivers have terrib le noise figures and
limited band width , making a poor TV con
verter, and the TV set will usually detect the
au dio as sou nd bars in t he picture , if o nly to
a small ex tent . The third approach is to use a
subcarrier generator. Don't let the term
intimidate you. It's just a 4 .5 MHz o scillator
with a simple FM modulator. Its output is
fed to the video modulator along with the
camera output. If the video modulator has
the proper bandwidth capabilities, any ham
who can receive your video will also copy
your audio on his TV set. The bibliography
gives an excellent circuit if you like to build
from scratch. ATV Research has a kit
available for less than $20, and W60 RG sells
a wired unit for a few dolla rs mo re.

Now let 's get back to the subject of
t ransmitters and video modulators. Your
best bet is one of the surp lus FM rigs. They
will all put out about 15 or l OW, and some
can be made to deliver quite a bit more. You
are most likely to encounter GE, RCA or
Motorola rigs. The GE and RCA units are by
far the easiest to work wit h . They use dual
pe nto des (5894's or 6907's) in the final. I
don't recom me nd them. If that sounds a bit
stra nge , let me expla in. First , these rigs use
tu ned lines for the input and output. This
system is horribly inefficent as compared to
either the coaxial or strip line methods.
Second, the screen grid must be bypassed for
video, using an electroly tic capacitor in
ad dit io n 10 Ihe rf bypassing. Tuning for
proper modulat ion is very critica l and diffi
cu lt to ma inta in. Worst , these tubes heat like
crazy. I had a 5894 that melted the solder
o n the tuned lines after about five minutes
o f continuous operation .

The Motorola T-44 transmitter strip, al
though so mewhat more difficult 10 rewo rk
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Antenna Systems

The design, craftsmanship and
t echn ical excellence of Telrex-

Communication Arrays
have made them the standard of
comparison throughout t he world!
Every Telrex antenna model is
engineered, precision machined,
tuned and matched, t hen calibrated
tor easy and correct assembly at
your site fo r repetition of our
specifications wit hout 'cut and
try ' and endless experimentation.
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Fig. 1. Circuit m odification of the T-44 transm it
ter strip to increase modulation bandwid th.

mechanically, makes a much better TV rig.
It uses a 2C39 in grounded grid in the final.
These tubes, with proper cooling, can dis
sipate 100W! With 1000V on the plate, it's
not hard to get SOW of video modulated rf
out of one of these rigs. The real disadvan
tage of the T-44 is that gro unded grid
circuit. Since the easiest method of video
modulation is grid modulatio n, this poses a
problem. Actually, the 2C39 grid is not
grounded for de. It is connected to a copper
ptate that is separated from the chassis by a
sheet of mica. My grid dipper shows the
value of this capacitor to be about I SOO pF.
This value is large enough to bypass much of
the video . Grid modulating the T-44 as it
stands, I fou nd that the frequency response
began to roll off at about I MHz, and tha t it
had cut off co mpletely by 2.5 MHz. The
video definit ion was poor, and the audio
subcarrier wasn't there at all.

Happily there is a way out. Take the
output cavity apart (easy), make a couple of
narrow shims from an epoxy PC board to
space the copper grid plate further from the
chassis , and put it all back together (hard). I
found that tacking all of the copper and
mica and stuff together with a few dabs of
rubber cement made it possible for one
human being with two hands to put it
together again. This operation decreased the
bypass capacitance to about SO pF. Any
thing between 30 and 100 pF should do.

The above modification makes the final
somewhat prone to self oscillation when the
video lead is connected to the grid , so some
rf filtering is necessary. Figure I shows the
circuit.

ADDED
CIRCU

__L,
I
I
I ~20

I MHI
I RF'C
I,,,,
IL... _
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Fig. 2. Video m odulator. Both transistors are RCA
2N3439 or 2N3440 with heat sinks.

620n OUT~T TO MOM
lTOR Of!' SCOPE

4 .111.

--{

T IOP F

•

just after the video detector, or use a general
coverage receiver to set it at 4 .5 MHz. Then
set the level. With the TV set you sho uld be
able to hear the audio and adjust the level so
the audio does not upset the picture. On a
sco pe. the trace should thicken just a bit
during the blanking pulses.

Now, connect the camera and audio unit
to the modulator and fire up the transmitter.
Tune for maximum o utput while staying
within the tube ratings. Watch the scope or
monitor as you adjust the modulator gain
control. When you reach 100% modulation
the top of the wavefonn on the sco pe will
flatten o ut. and the whites in the picture will
become washed o u t. Back off the gain
control slightly . This is the time to play with
the capacitor that sets the frequency re
spo nse of the modulator. At the same time
carefu lly tune the final around both sides of
maximum output. The object is of course to
get pleasing video and audio on the monitor,
or on the scope, a pattern almost identical to
that at the input to the modulator.

I have experimented with several ATV
transmitting arrangements, and the system
I've described . using the Motorola T-44
transmitter strip, out-perfo rms the o thers by
a considerable margin. I suggest that you
read as mu ch of the material in the biblio-
graphy as you can get your hands o n before
gett ing started . But do get started. ATV is
the mo st exciting aspect of our hobby that
I've encountered. and I think you'U agree.

. . .WB\lFQF

Fig. 3. Transmission line video detector.
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I am using a slightly modified version of
o ne o f W60RG's video modulato rs. The
circ uit given in the bibliography is a good
o ne. but it is im perat ive tha t the lead from
modulator to final grid be very, very sho rt .
This is difficult to accomplish with the T-44,
so I used the two transisto r versio n shown in
Fig. 2. The second transistor is an emitte r
follower that lowers the o utput impedance
so that a longer line can be used without
degrading the video. It ' s st ill a good idea to
keep that lead as short as you can .

The capacitor that bypasses the emitter
of the first transist or in the modulator plays
a large role in determining the frequ ency
response. W60RG suggests a value o f 470
pF. I am using about 1500 pF. It is best to
play with th is valu e once the system is
operat ional. Too sma ll a value will limit the
defini tion. while to o much capacitance will
lead to video distort ion.

It is possible to put a signal on the air and
carefully tune the final and adjust the
frequency response of the modulator while
another ham monito rs your signal. but it's
not easy. The strong lo cal rf will overload
your receiver so you won' t be able to tell
what's really going on as yo u make each
adjustment. Your best bet is to use a
transmission lin e detector (Fig. 3) and watch
the signal on a monitor or scope. While not
an absolute necessity . a wideband scope will
save you a lot of trouble. I'm using an RCA
TM-6C Master Monitor, a combinat io n video
monitor and waveform analyzer. I bought it
for $50 from a local TV sta t ion, where it
had been replaced by a solid state unit.
Denson has surplus units, although their
price is higher.

To put the system in o peration. first get
the audio subcarrier oscilla tor on frequency.
Either feed the signal into a standard TV set

32
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A grid of small dimensions in place of the usual
parasitic element will increase both gain and FIB ratio.

A Solution

An ideal (infinite) screen reflector anten
na has the basic properties summa rized in
Fig. 1. Thanks to the inverse square law,
among other physical phenomena, a practi
cal reflector can be made relatively small in
terms of wavelength and yet be nearly as
effective . Moullin has shown both theoreti
cally and by experimentation that there IS

By P = E2 /R, that's a meager fiftieth of a
microwatt , o r 160 dB less than came out of
the transmitting antenna . When conditio ns
are marginal , or the competition fierce , it is
then that the extra care paid to, say, using
RG-1 7/U (low loss) instead of RG-58 /U,
Type N (constant impedance) rather than
UHF con necto rs and o ther "small details"
pays off.

Every decibel counts. As applied to an
tennas this means the best gain and FIB ratio
available per usable area . But a limited space
ham need not settle for a limited perfor
mance antenna.
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M any hams face the problem of con
structing an effective low band an

tenna within a limited space - the roof of a
row house for example. Long Yagis are
clearly ruled out, an d cubical quads are not
without their disadvantages. However, by a
simple adaptation of the screen reflector
principle long in use in amateur VHF work
and currently popular for UHF TV rec ep
tion, the performance of a larger array can
be approached.

The Problem

The trouble with all (particularly small)
parasitic arrays is that neither forward gain
nor front to back ratio can be maximized
independently of each other, or of useful
bandwidth either. Use of a screen reflector
element of moderate size as described below
will permit the user to obtain close to the
full theoretical value of gain , and better FIB
ratio than can be realized with a single
parasitic element in its place. But does a
decibel more off the front and a few less off
the back really matter?

I believe it does. Particularly in the
ama teur service ~ where power input is
limited by law, and contacts are by chance
and the vagaries of the ionosphere. The radio
transmission loss (defined as the ra tio of
radiated power to re ceived power) typically
observed in long distance communication is
tremendous. Suppose your good friend in
QZ9 land is putting a modest two hundred
watts into the aether , and one microvolt of
it finds its way into your receiver.
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10 X 25 CM METAL PLA TE
CURVED TO FIT REFLECTOR

U.BOLTS<

BAMBOO POLE

REFLECTOR

Fig. 3 . Typical honzontalradiation pattern.

270"

Construction Notes

My original antenna was a two element
homemade 15 meter beam with the parasitic
element tuned as a director and spaced
O.lI"'A.. fr om the driven element. A forward
gain o f 4 dB and a FIB ratio of 12 dB was
realized ; these figures can be taken as a
typical compromise.

Two bamboo poles (chosen for lightness
and cheapness, for this was just the proto
type) somewhat over ten feet in length were
mounted vertically on the ends of the
parasitic element, now tuned as a reflector
and spaced O.15X. See Fig. 4 . Twelve lengths
o f #15 solid wire , each the same length as
the relfector, were stru ng parallel thereto
and spaced about ten inches (a bout X/50 )

180"

Fig. 4 . Mounting of the vertical member on the
reflector.

1.00.'
SCREEN HEIGHT, HI}.

o

'" o·•"
Sbo
"•"e 10•

Fig. 2.

no substantial difference in performance I
between an infinite reflector and one slightly
over 4/5 wavelength in height and 1/2
wavelength in width .

That 's still fairly big for 15 meters, my
favorite band. However, performance still
drops off fairly slowly beyond this point.
Figure 2 shows the variation of front to back
ratio with reflector height for a fixed spacing
of l iS wavelength .

Even so, one surely can't erect a large
reflector made of aluminum foil! Theoreti
cally , a parellel wire grid will appear the
same as a solid sheet if the self inductan ce of
the wires is equal and opposite to the mutual
inductance between them. (The an tenna is
then properly called a grid reflector.) For
small values o f wire diameter relative to
wavelength, the proper spacing o f filaments
is S = 15D/4 , where S is the spacing and D
the diameter of the wires , both expressed in
the same units. Still, that 's a might light
(and bulky) network.

Experimental Results

To determine the effect o f increased
failment spacing on performance, scaled
down models for the 432 (3 /4 meter) band
were constructed . Because of the simp licity
of the equipment employed only relative ,
not absolute, field strength measurements
could be made . Nonetheless, I have deter
mined that regardless of wire size , inter
filament spacings of about "'A../40 of less result
in the same polar radiation pattern as the
theoret ically dictated one. (Vertical radia
tion patterns could not be relaiably deter
mined , however.) That pattern is shown in
Fig . 3 . It should be noted though that the
tuning stub on the driven elemen t had to be
adjusted for minimum standing waves each
time the spacing was changed , indicating
slight impedance variations with inter
filament spacing.
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1002-3 5·25W 100-135W 146 $ 220.00
1002-38 1· 3W 120·130W 146 $235.00
802 5-12W 70· 90W 146 $180.00
8 0 2 8 1· 3W 70· 90W 146 $195.00
5 0 2 5-12W 40· sow 146 $105.00
5028 1· 3 W 40· sow 146 $130.00
445-30 1- 3W 2 5· 30W 450 $ 215.00
445-308 4 ·10W 2 5 · 30W 450 $235.00
501 0 5 -1 2 W 100·120W HF $149.00

Prices su bj ect to change wunout no t ice

with TEMPO I'1'P£
biBb po_ ..

lID alDpIUI .

Add a Tempo VHF or UHF amplifier to your
present transceiver and give it the range of
today's best.
Economy, small size and reliabi lity has been
achieved through the use of many unique
engineering concepts. Microstrip ci rcuitry is
used throughout. Only balanced em itter silicon
transistors are used and are 100% tested before
being installed , Antenna switching is accom
plished through a high quality plastic encapsul
ated relay, act ivated by an AF sensing circuit
consist ing of a diode detector and transistor
amplifier ,
MODEL POWER rowER BAfIID PRICE
NUMBER I ....UT OUTPUT (mbl)

•
•
•

" W orld' s Largest Ihslribu.tor of Amateu.r R adio Equipm~nt"

.r WIRE GRID
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apart. The antenna was then raised to its
original height of forty feet , with the
point of support having been shifted con
siderably toward the grid.

INSULATO RS

Fig. s. Possible alternate configuration for lower
frequency ban ds.

Findings

On the air testing followed . comparing
the performance of the new array with that
of the dipole relative to which the original
antenna was proved . Forward gain is in the
order of 5 dB, and front to back ratio 20 dB.
More subjective tests indicate that it com
pares favorably with a neighbor's com
mercial tribander for both short and long
haul communications.

After successfully wea thering a
Philadelphia winter , the antenna was
lowered for inspection and dismantled. New
construction techniques are being developed
for using this limited size grid reflector
method on lower frequency bands. Shown in
Fig. 5 is a sketch of the configuration
currently under investigation for 20 meters.

For those many hams who. like myself,
simply don't have the space available to
lengthen their array , the type of antenna
described in this article provides one further
step toward full-size performance . Construc
tion is simple, and the results are en
couraging. Try it and see.
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FM-21 22' MHZ TUNSC£lY[Jl

escape from the 2 meter crowd

The all new

220 MHz Clegg FM-21 Transceiver
puts you in tomorrow's channels today!

220 MHz FM Is the early solution to
overcrowded 2 meter channels. Here's
your chance to get in on the ground
floor of the FM future. The new FM-21
all solid-state transceiver is an oppor
tunity to "do it right" this time and
start with the leader. The FM-21 uses
only 1 crystal in any channel . .. one
crystal gives you a separate transmit
and receive frequency as well as auto
matic 1.6 MHz programming in the re
peat mode. We call this unique triple
duty crystal feature Clegg Crystal Saver
Frequency Control. For the complete
story, see your Clegg Dealer or call or
write us today for detailed data sheet
and avoid the crowd.

Amateur Net $299.95

CHECK THESE FEATURES

• 8~10 watts output (minimum).

• Speech clipping.

• Sensitive recelver-.25 p.v (max.)
for 12 db Sinad.

• Selectivity-Adjacent channel (40
KHz) down 50 db.

• Each crystal does triple-duty, pro
viding a transmit and receive fre
quency (Crystal Saver Frequency
Control).

• Monolithic crystal filter.

• Compact, 7" x 2%" x 9"

_______ rfti!:~ L/!!l.f.'--_D_'V_'_S_'O_N _
~.' • 3050 Hempland Road, Lancaster, Pennsylvania 17601..".", .0

Tel : (717) 299-3671 Telex: 84 8438
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AN ACCURATE
J.G. Sanders W4HSA
303 Norton Circle
Smyrna GA 30080

FRE UENCY

STANDARD
ted devices may be satisfactory even up to
15 MHz.

Before presenting an y detailed informa
tion it migh t be worthwhile to explain
several points of interest about the circuit.
Firs t , the reader wilJ note that the crystal
oscilla tor circuit has been omitted . We as
sume that the average builder has a pet
transistor oscilJator circui t which he knows
will work fo r him. Also, the circuit will
depend upon the frequency of the crystal
employed. Capacitor C l was placed across
the outpu t o f the unit to reduce switch
ing noise appearing in the ou tput wave
form. For this purpose it works satisfac-
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T he fo llowing material describes a ver
sa tile test inst rument which may be

const ructed by the average amateur. It may
be used as a calibration standard fo r receiv
ere, VFO's, transmi tters, audio oscillators,

Fig. 1. Simplified block diagram of frequency
stan dard.

Fig. 2. SV dc power supply using voltage divider
network.

and oscilloscopes. While my particular cir
cuit used a I MHz crystal, there is no reason
why a 100 k Hz,S MHz, or other unit could
not be su bstitute d. The IC's in the circuit are
suitable for operation up to l O MHz. Selec-

torily . However, in applications where high
harmonic content is desired C I should be
removed. Notice that no ou tput coupling
capacitor or o ther means of isolation has
been p rovided. This unit was to be used with

OBTAINABLE SWITCH·SELECTED FREQUENCIES

1,000,000 Hz 500,000 Hz 250,000 Hz 125,000 Hz 62,500 Hz
100,000 Hz 50,000 Hz 25,000 Hz 12,500 Hz 6,250 Hz

10,000 Hz 5,000 Hz 2,500 Hz 1,250 Hz 625 Hz
1,000 Hz 500 Hz 250 Hz 125 Hz 62.5 Hz

100 Hz 50 Hz 25 Hz 12.5 Hz 6.25 Hz

10 Hz 5 Hz 2.5 Hz 1.25 Hz 0.625 Hz

1 Hz 0.5 Hz 0. 25 Hz 0.125 Hz 0.0625 Hz
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Fig, 3. Frequency standard wiring diagram.

other integrated circuit equipments and
therefore nothing was required. Do not
apply more than 5V de to the output
terminal at any time or destruction of the
IC's will result. Some builders may require a
more stable output voltage. The power
supply shown is satisfactory for most appli
cations of the frequency standard. A UA723
voltage regulator and pass transistor may be
added, if desired, to yield a stable pulse
amplitude.

If built as shown in the circuit diagram,
the unit will produce a 2 volt square wave at
the frequencies shown in Table 1. The
accuracy of the higher frequencies will de
pend entirely upon how accurately you zero
the crystal oscillator to WWV. A good idea is
to listen to WWV on 25 MHz and work for a
25th harmonic zero beat, or as close as you
can get. 'Back down at I MHz this will be a

quite reliable signal. Division of the I MHz
signal even further by the unit results in a
highly accurate standard for the average
amateur station.

All integrated circuit devices are 14 pin
dual in-line packages except the 7476 dual
J-K flip-flops which use a 16 pin package . A
prototype printed circuit card for dual in
line package IC's was used for construction
with wires run as shown on SK-3 . Some
builders may desire to fabricate their own
boards and elimina te the wires.

Numerous modifications of the basic cir
cuit are possible. In the interest of low cost
and simplicity, most of the frills of com
mercially available pulse generators have
been left ou 1. What remains is an accurate
source of frequency, TTL logic pulses, time
interval markers, and audio.

...W4HSA
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A TTL identifier that can be assembled, program
med and put into operation quickly. Adding a f ew
components transforms th e unit into a self -identi
fying electronic keyer.

T he automatic generation of call signs is
not new and a great many methods

have been offered in the past. The older
designs used often unreliable mechanical
means. while most of the new electronic
designs, although reliable , require several
sheets o f paper to figure out the program
mingo The unit to be described here uses
state-o f-the-art , inexpensive TTL logic and
can be programmed in your head. To date
nine units have been in use for almost a year
in repeaters, RTTY sta tio ns, a CW sta tion
and a VHF beacon without any failures or
wrong caUs observed . After collecti ng all the
parts and the PC board, the unit can be
asse mbled , programmed and operating in less
than 4 5 minutes.

How it Works

Chip V I is a type 7400 quad two input
nand gate. Sections a and b are set up in a
free running multivibrator. Its o peration is
exac tly like the transistor versions in the

handbook . Pins 9-10 and 12-1 3 act as the
bases and pins 8 and J J act as the collecto rs
o f NPN t ransistors. The emitter is grounded
intemaUy. If the multivibrator should hesi
tate to run, momentarily connect a jumper
between ground and the positive side of
either capacitor. Because this circu it is ac
cou pled , it can turn on in a stable state .
Once it is running, however, it won't stop
until power is removed. Sections c and dare
redundant and were used because they were
in the chip and might provide some noise
immunity. The clock pulse enters sect ion c
at pin 2. A control signal enters at pin I . The
co ntro l signal is a logic 1 (+5V) while the 10
is running, thus allowing the clock pulse to
exit at pin 3. When the ID is hot running,
the control signal is a logic 0 (OV) which
closes the gate. This con trol signal is brought
o ut o n p in V along with it s inverted funct ion
o n pin U to contro l o ther low level fu nctions
that you might have need fo r. Section d is an
inverter. The gated clock pulse enters on
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Fig. 1. KIOZS diode programmed CW identifier.

pins 4 and 5 and exits at pin 6 with the
opposite phase .

Chip U2 is a type 7490 decade counter,
Pin 2 is a reset to 0000 co mmand . When it is
at logic I, as when the ID is stopped, the
output count is forced to 0000 and cannot
change even if clock pulses were applied.
When the ID starts, the con trol signal goes to
a logic 0 and the decade can count. Pin 6 is a
reset to 1001. It is not used in this applica
tion and must be grounded. The 7490 is
built in two sections internally and needs to
be joined at pins 12 and J to get a decade
count. When the ID is started, the clock
pulse enters at pin ]4 and the output counts
in b inary code, as shown in Fig. 2 . Each time
pin I I goes from I to 0 it trips flip -flop U4.
The four outputs from the decade counter
go to the four inputs of U3, a 74 145 one of
ten decoder. The ten o utp uts of U3 are the
collectors of ten NPN transistors, o nly one
of which is on at any one time . that o ne
being determined by the binary code at the
inputs. If the input were 0000 and you were
to measure all the outputs, you would find
that pin I would conduct to ground and all
the others would measure open. When the
count changed to 1000 the on transistor

would move from pin I to pin 2 and so on
up to 100 1 where the on transistor would be
at pin II with all t he others being off.

U4 and U5 act as an eight counte r and
contro l the start-stop fun ctions o f the ID.
When the unit is at rest the outputs from
U5b are : pin 9 = I , pin 8 = 0, Pin 8 is the
origin of the control funct ion that goes to
UI and gates the clock . It also goes to U5a
pin 2 and U4 pins 2 and 6, forcing the
outputs of these flip-flops to equal 000. Pin
9 is the control fu nction fo r the 7490 that
forces it to 0000 output. Pin 6 of U5b is the
reset pin and is co nnected to +5 V thro ugh a
I K pull up resistor. If pin 6 is ground ed for

pIn lZ 9 8 11
0 0 0 0
1 0 0 0
0 1 0 0
1 1 0 0
0 0 1 0
1 0 1 0
0 1 1 0
1 1 1 0
0 0 0 1
1 0 0 1
0 0 0 0

Fig. 2. U2 7490 output.
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Overall view of component sace.

1 u sec. or more, USb will reset , thus
inverting its ou tpu ts. This removes the reset
from U4a and b and USa, allowing gate Ulc
to pass the clock pulses and allows uz' to
cou nt . Each time pin 11 o f U2 goes from 1
to 0, U4a flips ; each time U4a pin 12 goes
fro m ) to 0 U4b flips, which in tum does

•t he same to USa which eventually does the
same to USb as shown in Fig. 3. When USb
flip s, the control signals change back and
sto p every th ing until US pin 6 is again
grounded .

Chip U6 is a 741 51 , an eight channel
multiplexer. It has eight input chan nels, any
o ne of which ca n come out with t he same

U4 US
pIn 12 9 12 9 8

0 0 0 1 010 stopped
0 0 0 0 1 start
1 0 0 0 1
0 1 0 0 1
1 1 0 0 1
0 0 1 0 1
1 0 1 0 1
0 1 1 0 1
1 1 1 0 1
0 0 0 1 010 stops

Fig. 3. U4 and 5 ou tpu t .

JULY 1973

phase as it went in or can be read on t he
other output pin inverted. What channel is
on t he output depends on the BCD code on

pins II , 10 and 9. If they eq ual 000 only
informa tion applied to pin 4 will appear on
pin 5 and its invert ed form on pin 6. All
other inputs will be ignored . If the code
changes to II = I and 10 and 9 = 0 only
information applied to pin 3 will appear on
the output and so o n up to I I , 10 and 9 = 1
at which time only information applied to
pin 12 would appear on t he out pu t. All
inputs are connected to +5V t hrough l K
pull up resistors to assure that they return to
a I state quickly.

T he diode matrix is the memory and is
read by U6 a nd driven by U3. Figure 4
shows a simpli fied version that will be easier
to follow. It is read from le ft to right, top to
bottom, just like a book . For an examp le.
Let's program this small matrix to send dit
dah dit dah. Before the start signal is given
the ID is at rest and pin I of U3 is grounded
because that tra nsistor is turned o n. Chip U6
is liste ning o nly to channel one on input pin
4 which is pulled up to a I by the IK
resistor. The relay is connected to +5 V on
one end and +5V through the chip and a I K
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He'll beat any deal anywhere!
Telephone liS at NO CHARGE anywhere in the U.S.A.
If you make an order, send us a copy of your telephone bill and we'll send you a check.

PLUS, we ship FREE anywhere by U.P.S.

4033 BROWNSVILLE RD., TREVOSE, PA. 19041
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Hallicrafters' Best - the
SR-2000 with AC sup
ply & a FREE Bird 43
wattmeter with Case &
l000W Slug.

'1645 00

* HALL/CRAFTERS' BIGGES7 - with the BEST to m;a-;'r~ it!

The Cyclone III-with the A.C.
Power Supply & FREE MorGain
75-10 Folded Dipole Antenna, 100
ft of RG8 & A W2AU Balun.

..

'1124 95

* A DXER's DELIGHT- plug in the mike and go!

Halli's Latest - & Most Versa
tile To Date - with FREE
Hustler mast & full set of 5
resonators. (Specify deck or
bumper mount)

{includes Mobile Kit}

COMBO - coming or going!

PHONES
(215) 351-1400 (215) 151-5300
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Circuit board, component side (full size).

resistor on the other end. No current flows
and the relay is open or "key up ." When the
start signal is given the first clock pulse steps
U3, Tl turns off and T2 turns on, grounding
the line connected to its collector. Current
now flows from +5 V through the relay to

01 and ground, thus closing the relay. The
second clock pulse turns T2 off and T3 on.
Now no ground path is present for the relay
and it opens, having co mpleted the first dit
of our character. The next clock pulse turns
T3 off and T4 on, again providing the
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Circuit board, reverse side (full size).

grou nd path and closing the relay . The nex t
clock pu lse turns T4 off and T I on. When
T4 goes o ff it ste ps U4 which advances U6,
so it is now listening o n ly t o signals ap p lied
t o p in 3 which in th is case is ground ed
t hrough D3 and T1 , which causes t he relay

JU L Y 1973

to remain closed. Because of the speed o f
the switching, the re lay doesn't get a chance
to o pen while U6 is changing channels. T he
next clock pulse t u rns T l o ff . and T 2 o n, so
the relay st ill cond uc ts through D4. The
next clock pulse allows it to open. T he
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Close-up ofmatrix programmed for mark to send WAIOMS.

remainder of the rna trix is read in the same
manner until it gets to 08, at which time the
relay is conducting. The final clock pulse
turns T4 off and Tl 00. Wheo T4 goes off it

Fig. 4. Simplified version of the matrix. It is read
from left to right, a horizontal row at a time, and
is programmed to send dH dah dit dab. Dl is the
first dH, D2, 3, 4 is the first dah, D5 is the second
dil, etc. The blank areas between the bHs are spaces.

Programming

There are two ways the diode matrix can
be programmed, mark or space. Mark pro
gramming is like that described above in the
small example matrix. Diodes are placed
where you want the relay to close. To get a
dot , use one diode, for a dash uses three
diodes in a row. Spacing between dots or
dashes in the same character is one space and

trips U4 which returns U6 to channel I. and
sends out the control signals which stop the
10. As you can probably see, if a diode were
placed at the intersection of U4 pin I and
U6 pin 4. the relay would be on even though
the ID were stopped. Therefore this position
must be open or it will keep the key down
when not in use.

The output relay used is the same size as
the other chips, and it is sufficient to .key
the audio line from an oscillator or grid
block key a low power transmitter. If higher
power is to be keyed. a larger keying relay
must be used with a transistor driver. Printed
circuit for the driver and room for a larger
relay are provided on the PC board.
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Close-up of matrix programmed for space to send deKl OZS.

Fig. S. Method of mounting the matrix diodes.

Construction

The value of all components are marked
on the PC board so placement should be no
problem. The chips should be mounted in
sockets, but may be soldered in if you are
sure of them The best type of socket to use

in this case would be Molex pins because
unless your PC board has plated-through
holes, the pins must be soldered on both
sides if a track comes to that pin on the
co mpo nent side. The board I used did not

P-.O WITH TR-'CK
SOLDER

""0 WITH TR-'CK
SOLDER

""0 WITH
NO TRIoCK
00 NOT SOLOfR

between characters it is three spaces. When
marks are programmed, connect the low side
of the relay marked as C on the PC board to
M which is pin 5 of U6. Because U6 also has
an inverted output it gives us the option of
programming for space. To do this simply
put the diodes everywhere you would not
put them when programming for mark, and
leave them out where you would have put
them when using mark. Connect the relay
terminal marked C to S, which is pin 6 of
U6. Note also that when programming for
space a diode must be included at the
intersection of U3 pin I and U6 pin 4. The
capability to choose which way to program
is handy if you are short on diodes, as one
way usually uses fewer diodes. To decide
which way to go , write your call out in code
as in the example. - . - and count up the
number of diodes needed for mark. One
diode for a dit and three for a dash. In this
case we get eight for this one character. If
the number is forty or less, program for
mark: if it is over forty subtract the number
from eighty and that is the number of diodes
to use to program for space.
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Fjg. 6. One chip and two transistors add an elec tronic keyer to the IV uni t a t the three poin ts marked
with an "X."

have plated-through holes, and I didn' t have
any Molex pins. I found that by elevat ing
the socket with a piece o f board and bending
the iron tip , the pins could be soldered
without much difficu lty . Solder the compo
nent side first so the joints are reheated
when solde ring the back . thus reducing the
possibility of a cold solder joint. The diodes
are mounted as shown in Fig. 5. All diodes
used were IN277 but many diod es were
tried and they all worked. The card plugs
into a Vector #980 socket.

Three methods of speed control are provi
ded : (I) a small Bourns trimpot may be
mounted on the card or (2) an external pot
can be run between pin Z and ground. (3)
Once the desired speed is found, the pot can
be measured and a fixed resis tor chosen and
mounted on the PC board at the location
marked " R fixed speed ." No mo re than o ne
method can be used at anyone time.

No 5V su pply is shown, but it should be
capable o f 300 rnA. A simple regulator
works well. For addit ional pro tec tion a Yz A
fast blow fuse fo llowed by a 6 V zener to
gro und can be used . If the power supply

48

should go above 6V the zener will draw
enough current to blow the fuse.

Other Applications

To make the ID useful to the CW statio n,
o ne chip , two transistors and a few corn
ponents need to be added so it includes an
electro nic keyer. No PC board has been laid
out at this time, but the schematic is
included in Fig . 6 for those who would like
an electronic key that at the touch of a
button would send out their call at the same
speed the electronic key is runing! Note that
when using this schema tic the matrix mu st
be programmed fo r mark. The circuit may
be broken at the points marked X, and you
have a TTL version o f the W9TO keyer.

Circui t Boards

Etched and drilled double sided circuit
boards for the digital id entification unit
described in this article can be had for $8.95
postpaid from MFJ Enterprises, P.O. Box
494, Mississippi State MS 69762.

...K IOZS
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Kenwood Dealers : CALIFORNIA H am R ad io Out let, Bu rlingame . H enry R adi o, Ana he i m _ Hen ry
Radio, L os Angeles • Webster Radi o, Fresno • C O L O R A D O Radio C o m m u n ic ati o n C o ., Arvada
FLORIDA Amateur Electron ic Su p p ly, O r lan d o • Amateur-Wholesale Electronics, Miami • S lep Electron
ics Co•• Ellenton _ ILLINOI S Erickson Commun ications, Chicago • Kl aus Radio, Peoria • INDIANA
Graham Electronics, I nd ianapolis _ Radio Distributing, South Bend • IOWA H obby I n du st ry , Cou nc il
Bluffs • KANSAS Assoc iated Radi o Com m u nic at ions, Overland Park _ LOUISIANA 't rtontcs, New
O r leans _ MAINE D own East Ham Shac k , L ewiston • MARYLAND Professional Electronics, Ba ltimore
MICHIGAN Electronic Distributors, Muskegon • Radio Supp ly & Engineering, Detroit _ MIN N E SO T A
Elecbonlc Center, Minneapolis _ MISSOURI H am Radi o Center , St . L ou is _ H en r y Radio, Butler
M ONTANA Conley Radi o Su p p ly , Billings _ NEW J E RS E Y Simon Si deband , Oak Ridge _ NEW YORK
Adi rondac k Radio Su p p ly , Amsterdam _ Harriso n Radio , Farmingda le and NYC _ N ORTH C A R O LI N A
V ickers El ectronics, OUr ham _ O HIO Amateur Elec tro nic Sup p ly , Cl ev el and _ Com m u n ications World,
C level and _ Queen City E lectron ics, Clncl n n at tl _ Srepc o E lectron ics, Dayton _ O K L A H O M A Derr ick
E lectroni cs, B r oken Arrow _ Radi o tn c., Tulsa _ OREGON Portland Radi o Supply, Portl and _ PEN N
SYLVAN IA JRS Dist ribut ors , York _ Kass E lectron ics , D rexel Hill _ SOUT H DAKOTA Bu rg hardt Ama
teur Cen t er, Watert own _ TE XAS D ouglas E lectronics, Corpus C h r istl _ Industr ial Distr ibutors , Da llas
Ed Juge E lectronics, F ort W orth and D all as _ Madison Electronics, H ousto n _ UTAH Manwill Su p p ly ,
Salt L ak e City _ WI SC ONSIN A m at eu r Electron ic Su pp ly , Milwaukee
(Prices subject t o change withou t notice)
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REPEATER
MAPS

These maps are part of the Nat ional To pographic. Map
Series published by the Geological Survey. whic h includes
several series o f quadrangle and o ther topographic maps of
the Unit ed States, Puerto Rico, Virgin Islands, Ame rican
Samoa. and Guam.
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HOW TO ORDER MAPS
Published maps are ind icated by name and date o f su rvey. Where two da tes are shown, the first

indicates the last year of survey for the basic information and the second date, the year in which
limited revision was made. This revision generally consists only of the addition of suc h feat ures as
major highways, airpor ts, dams , and reservoirs.

Most topographic maps are available either with o r withou t green woodland overprin t. Specify
which ed ition is desired and whether substi tution of the o ther edi tion is acceptable.

The list price of each map in the 1:250,OOo-scale series is $ 1. Prepayment is requ ired and may be
made by money order o r check, pay able to the Geological Survey , o r in cash - the exact amoun t - at
the sender's risk. Postage sta mps are not acceptable.

50 73 MAGAZINE



be
at

In
at

ad-

Ma ps ca n also
bought directly
U.S.G.S. Public
quiries Oflices
the following
d resses:

. "'...,,,

1012 Federal Building
196 1 Stout Stree t

Denver, Colorado 80202

IC45
1100 Commerce Street

Dallas. Texas 75202

678 U.S. Courthouse
West 920 Riverside Aven ue

Spokane. Washingto n 9920 1

51

8 102 Federal Office Building
125 Sou th Sta le Street

Salt Lake City, Utah 84 11]

108 Skyline Building
508 -2nd Avenue

Anchorage, Alaska 9950 1

76 38 Federa l Building
300 North Los Angeles Stree t
Los Angeles, California 900 12

504 Custom House
555 Battery Street

San Francisco, Califo rn ia 94111

.."
.,,.., ....

.•

"'..'......
"".,.;:-, "

-"\'-.. ." ..

-,.'

.,

......... ...."..._ • ••_ _ ·K. '"
_ • .....: M .~

..- '".'
....'- "',- "

"", ..

I "f'::,', ..

"

.•

.. ", '".-
_.--

'''' - ',.." .",-" .- ..." ....".. - " -".." ,.. " ,.-
• ,.,

4 ."....,.... .'- - '• ••

.~ ~ ..,,-..- -. •- • •

"'~
.-...

~
-- •

J..!!"'" ..~:.':':'........ .. ,.., ..
•• ....... ,.......

........-
•

..- .." ..... . \"-•. ,... "

- .., ..-, ~~,...... ,.

~:.\:....., . " ."
-k

_.. ~,

u::
A ... _ _ -..:...-

• • - "'. ...'.- .- . -

.. ....--
••••••

----

For transmittal o f maps outsid e th e United States, (except
Canada and Mexico) a surcharge of 25 percent of the net amount is
added for su rface transportation . If purchaser pays air transporta
tion costs, the surcharge is waived.

Send to U.S. Geological Survey, Washington DC 20242.

•

JULY 1973

At a scale of I :250 ,0 00 , I inch on the map represe nt s about 4 miles
o n the grou nd . Because of the limitat ions of this scale, detail is
somewha t ge neralize d and some small fea tures a re omitted. These maps
are useful in planning projects ex te nding over large areas, such as
se lectio n of rad io sta tion sites, and absolutely necessary in pre paring
re peate r license ap plicat ions.
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$259·95

2 Meter FM

THE BIG THREE
FOR '73!

GTX·10
10 watts output power nom.; ae
comodates 10 channels ; rotatable
frequency selector; adaptable for
portable operation (with HamPak.

below). $199.95
(Includes 146.9.4 MHz)

GTX·2
30 watts output power nom.: ae
comodates 10 channels; push
button frequen cy selection; back
lighted for night operation.

$249·95
(I ncludes 146.94 MHz)

GTX·200
30 watts output power norn.: ae
comodates 100 channel combina
tions; features independent selec
tion of transmit and receive fre
quencies, and switch for pre
selected pal ring .

(I ncludes 146.94 MHz)

HamPak
Battery pack tor GTX-10
portable ope ration. Uses
10 0 cells (not included).

$39.95
(Includes porta ble antenna ,
carrying hand le & mike clip)

L
0-.

Made in U.S.A.
In Facilities In
spected by U. S.
Goy't.

Additions I
Crystal s
lor Xmlt or

$6.50
per crystal

rece lye
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VISIT YOUR LOCAL AMATEUR DEALER

AND MEET THE "BIG THREE" IN PERSON!

GUIlaI Aliation Ellctronlcs, ne, 4141 Ki ngman Drill, Indianapolis, Indiana 46226 - Area 317 - 546 ·111 1

73 MAGAZINE



Dave Ingram K4TWJ
Rte. 11, Box 499, Eastwood ViL 5 0 N
Birmingham AL 35210

MOBILE --AND DXING TOO

PL ATE BOlTED
TC' FE NDE R
C:.IRVATURE

'v .e e SUPPLY
1oI0 UN TED TO
PL AT[

own power supply, Triad's TY series of
toroids are very nice and come wit h a
complete schematic packed along with them
for typical power supplies. If you are really
gung-ho, uncased toroids are quite plentiful
these days. There have a been a number of
articles on using these in de power supplies,
so it won't be covered here.

When you mount that supply , remember
to put it under the hood against a flat
surface to dissipate the heat into the car
body. If your fenders don't have " a flat
surface, use a Seezac plate mounted onto the
curvature of the fender, and mount the
supply onto this.

Bonding is important, not just to elimi
nate ignition noise, but to give a more
uniform ground and thus a lower swr. Using
heavy braid, such as the shield ing fro m a
length of RG-8jU, ground the hood on both
sides near the windshield at hinges to body,
motor front and back on both sides to body,
tailpipe in at least three places to body, and
trunk, both sides at hinges to body. Be sure
to put braid under the bolts in all cases for a
solid contact - and for pete's sake, ground
the mobile rig to the car body.
Antennas

The antennas manufactured today are
much better than the old "whips," and it's
well worth the cost to invest in one of the
new chrome jobs; again, if you want to try a
dandy antenna, why not a phased pair? Use
two identical antennas and mount as far
apart on rear deck or bumper as pract ical.
Feed each with eq ual lengths of tran smission
line (50n, like RGj8U or Belden's low loss
8214) spaced on each side of the car (length
is approximately 640 em). Terminate each ina
PL-259 at rear of rig and use a tee connector
(Amphenol 83 IT) for connection to the rig
(see Fig. 2).

----- - ~

(:....- - -.;'.,,,,,,

I"'SIOE VIEW OF LEF T F RONT H NOER

Fig. 1. Power supply m ounted against metal car
body for maximum heatsinking.

Say , have you been thinking about going
mobile but have been pulling it off

thinking possibly th e cost wouldn 't really
warrant it? Possibly you feel you're not
really in the car enough to enjoy mobile
operation. Maybe you've heard it's too much
of a disadvantage to make it worthwhile .
Mobile hamming does have its advantages,
though.

You can, for example, take advantage of
a good location, like atop a choice hill in an
ex tremely quiet place. And usually a DX
station will try a little harder to pull a
mobile through to prove his rig is top-notch.

If you're running mobile now, you may
not really be pleased with the way you get
out. You say you're not working much DX
mobile? Afraid to get in the pileups or go
after the semi rare "goodies?" Well, read on,
amigo.

Let's take it from scratch and assume you
have the ba re essentials (an auto and the
desire).

If you want an inexpensive rig, you can
pick up one of the used single-banders for
under $ 100; the popular Heath power sup
ply will power practically all the medium
power transceivers. If you want to roll your
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QUAL ANTENNAS

(JJ -\J/)REAR BUIIl"ER

L m m-
Fig. 2. K4TWJ's phased mobile verticals.

The swr is worked out by connecting.
each antenna, one at a time, to the rig,
trying to get each swr as low as possible,
then connect the two into the tee and
measure the composite swr between tee and
rig. This little system has worked quite well
for me, and I have even tried adding a
quarter wave to one leg of the feedline to
change directivity . When doing this be sure
to remem ber the one quarter wave also has
to take in account velocity factor of the
coax, thus one quarter wave X velocity
factor of coax = actual length . The only
problem with phasing is that it makes the
antenna system basically a single band job
whereas feeding both in phase will work all
bands. Naturally the system is at a disadvan
tage due to the close spacing, but it still gives
good gain. Of course , the antennas will work
better on say 10 meters than on 80 meters ;
but even on 80 meters-it will surprise you.

If you're running mobile at all be sure to
throw in a compressor. This will prove to be
your best dollar-for-dollar investment for the
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mobile rig. A compressor very often makes
the difference on those OX QSOs. I have yet
to find a time my compressor didn't give me
at least a 5 dB gain and often up to 10 dB
gain. I've found most units very nice
and fairly inexpensive, but for the home
brewers there is usually a good compressor
circuit in practically any ham magazine you
pick up. I keep mine between the bucket
seats so it is ready for those OX QSOs.

If you would like to know what it's like
"being DX" or to be on the other end of a
pileup, try the county hunters nets while
mobiling through those off-beat counties;
but be prepared - sometimes the pileups get
heavy and it's up to you to handle things
efficiently without letting the calling get out
of hand. Good locations are on borders of
two or three counties at one time, thus you
pass out three counties instead of just one.
These guys are usually sharp on QSLs too,
sending you blanks to fill in and sign, so cost
is nil for you. The CHs are on 20 meters and
40 meters every day and always listening for
the rare mobiles.

Mobile Speakers

A speaker on the seat is handy when
digging for that weak OX, but a bit awk
ward - first thing you know you either have
the speaker to your ear or are leaning over
like a typical drunk. I especially have a
rough time because noise is extremely heavy
in a convertible with the top down, thus the
"OX Speaker" was born - the speaker (see

Fig. 3. Mobile speaJcer acts almost like headphones.
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If you want test gear
for the shack with
famous Heath quality and
performance at low mail order
prices, but don't have time to
build a kit, try us.

The Hams al
Healh/SchIUmberger* .
havea
counler
oner:

functions. And it's only $795". We also
have a 200 MHz counter (our SM-110A) for
just $495" . .. an 80 MHz model (SM-105A)

We're Heath /Schlumberger Scientific In- for only $295" .. . and a scaler for $365'
struments, a division of the Heath Com- that will extend the range of your present
pany . . . the kit people. If you hold a ticket, counter to 600 MHz.
you 've probably heard of the Hams at We've got other goodies for your shack
Heath. too: VOMs, DVMs, scopes, generators,
But you've probably never heard of us. We power supplies . .. textbooks on basic and
deal primarily with industry, r&d labs and advanced electronics, digital techniques
colleges and universities. And we don 't and computer logic ... a complete line of
make kits; we don 't even make ham gear. plug-in digital and analog function circuit
What we do make is some of the finest test cards . . . all designed and manufactured in
and design gear on the market .. . all tac- our own facil ities ... but all with the famous
tory assembled and tested . . . all specifica- Heath quality and value.
tion-guaranteed for one full year ... all sold Use the coupon below to send for our free
at low mail order prices. 1973 Electronic Instruments catalog now.

Our new SM-110C Frequency Counter pic- "The Hams at Heath/Schlumberger: Chas,
tured above is a good example. It provides W8IAI ; Tom , WBJAN; Norm, W8EEF; Jerry,
600 MHz range, 15 mV input sensitivity, 7 K8KHS; Bob, K9EQB/8; Bill, K7IRC/8;
digit LED readout and total computer or Mike, WB8CDU; Owen, K3SJL/8; Lee,
manual remote control capability for all WA8PHL

FREE r r;.;;I;;;S;';';;;;';;~";;";;;-;;;;;;;;;;;;;;--~-l
• • • I Dept. 531-611

Benton Harbor, MichIgan 49022 I
1973 I 0 Please send 1973 Electronic In struments catalog, I
Heathl \ , I IName _

Schlumberger ',•• ~":' _ J I I
Electronic = I Ad,,,,, I

I t t I I City State Zip Instrumen s ca a og - I I
I

Prices and specifications subject to change without notice. I
send coupon now. -Mall order pricesi F.O.B. factory, EK·360L J



Fig. 3 ) is made from an auto accessory "slip
onto th e seat" type of headrest , and a
chassis. These slip-on headrests are readily
available at most auto accessory shops and
many large department stores. Since we
don't use the top part o f the headrest , o nly
the bottom (the piece that slips over th e top
of the sca t and has adjustable top extenders)
a damaged headrest is the ideal bargain . Most
sto res will sell them for what they can get as
it wouldn 't be worth it to ship it back to the
factory . I found a tan headrest with th e top
slit, and bought it from the manager for $ 1.
Another dollar for a spray can o f leather dye
and it 's black to match the car's interior.
Now, measure for the "speaker cabinet "
(chassis) leaving ample overlap for the mount
ing bracket. Drill the chassis in a pattern
for the grille , mount the speaker, close the
bottom (or rear) with a bottom plate and
cover with vinyl to match interior. Now you
have a fine looking speaker whi ch, being
right at your ear, is just like earphones. OX
comes through like a pa ir of professio nal
cans and with volume to spare when o utside
noises are high. (Stereo owners could put
two speakers, one left and one right, rather
than one in the middle, and wire it to their
stereo).

Other Ideas for Better Mobile DX

Carry an ,ac supply in the trunk for those
spontaneous portable excursions o r when
you are near ac lines. You would be su r
prised how often it will come in handy and
give vou a chance at DXtna you otherwise

,
III

Phased verticals are quite an improvement over a
whip .
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wouldn 't have. You don't need a fancy
supply, just one from ju nk parts - min e cost
$5 and will run an y tran sce iver unde r 300W.

Next time you need a battery try the
Delco Energizer group (used in police cars
and ambulances, these batteries have a high
ampere hour rating and are quite beefy).

Extra sulfuric acid is available from bat
tery rebuilders an d make nice, stro ng,
healthy batteries out of the older ones.

Also , 24-hour clocks are fairly commo n
for DX-mind ed autos. These 24-hour docks
are on deluxe models of ca rs an d are usually
interchangeable with the "economy" coun
terparts - for instance - the Pontiac GTO
24-hour clo ck and Pontiac Le Mans or
Tempest are interchangeable . A salvage yard
is an inexpensive source of these .

Most cars which have the antenna moun
ted on the rear have a sligh t gain over the
right front fender, so try to face th e car
toward the direction you are calling. lt 's
ofte n possible to get a reflection off water
tow ers or buildings fo r a little extra gain 
by putting the car about 20 - 30 ft. fro m the
water tower, with tower behind antenna,
and car pointe d toward statio n yo u are
calling.

And, if you try CW mobile and don't
have a CW monitor , try picking up your
signal on the AM radio - usually I can get
my keying with a fair tone toward the high
end of the band (1400 -1600 kllz).

Procedures

A little fin esse is in order when operating
mobile - if you indulge in pileups. Be su re
the word "mobile" makes it in during a lull
in the pack calIing. Often I find things like
"Alabama mobile " foll owed by my call
(which I know gets drowned out) catches
the DX attention enough so they will give a
special list en for me (this is when that
speech compressor comes in handy) .

So there you have it , and the ne xt time
business calls or your vacation falls unavoid
ably during the DX contest , at least all won't
be lost , and you may soo n find DXing
mobile is not just a novelty . I still need
things like YB~ VU and 9N I mobile so the
next time you hear me in a pileup give me a
chance .

...K4TWJ
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450 z

Ron Whitsel WA3AXV
209 Frog Hollow R oad
Churchville PA 18966

IVIDER

T he 420 MHz band IS a mecca for
amateurs who wish to co nstruct elab o

rate antenna systems without undue strain
o n both their pocketbooks and towers. A
common method o f ac hieving this goal
involves the stacking of many sma ller arrays
to form o ne high gain antenna system. Such
a system requires the effective and efficient
distribution of arriving energy in order to
fully realize maximum p otential p erfo r
mance. This article describes a " power divi
der" which meets the above requirements
and is easily constructed in the home work
shop .

The design shown is for use with four
identical 450 MHz antennas, each with a
son unbalanced fee d . The basic idea cou ld
be extended to o ther bands and impedance
combinatio ns.

Basically , the device is two parallel con
nected quarter wavelength coaxial transfor
mers in an integral section of Son coax ial
line . Each quarter wave transformer ste ps
the' parallel co mbinat ion of the son anten
nas (2Sn) up to l oo n . The transformers in
parallel t hen result in an impedance of Son

JULY 1973

to match the transmission line . Figure I
illustrates the basic arrangement.

Constructio n of the device is re latively
simple and requires only a few basic ha nd
tools, electric drill and a soldering torch. All
necessary dimensions are given in Fig. 2. All
join ts are sweat soldered as you would do
fo r any home plu mb ing job. The end caps
and access hole cover are fabri cated from
copper flashing material.

One further cautio n comes to mind. If
the anten na ends of the homemade hardline

•

Fig. 1. Basic arrangement of the power divider. L l =
L2 =L3 =L4.
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are to be exposed to the wea ther they mu st
be completely sealed. This can best be do ne
with silicone rubber, remembering to cover all
the dielectric rna terial projecting fro m the
j acket. If a 4 to I balun is to be used , it can
be made from the same r iate rial as the
hardline and likewise care fully sealed. With a
little imagination, ordinary type " N" plu gs
can be rna ted to the copper hardline if
required of your installation. Also, K2KVT
has developed a simp le gamma ty pe feed
system which uses homemade hard line. The
extensio n of the dielectric and cen ter con
ductor, into a concentric metal sleeve, form
the gamma capacitor. Food fo r thought.

This feed system is presently in use at my
QTH with four commercial 8/8 slot-f ed
antennas, The installation is very neat in bo th
appearance and performa nce and sho uld
remain so fo r many years to come. Keep in
mind that the o nly really unique feature of
this device is the construction techniq ue.
There are no expensive "N" co nnecto rs
(except for the feed line) and the syste m is
completely weatherp roof. The ho memade
copper hardline is very low loss and will not
contaminate nor degrade in performance
over the years. Rememb er, a watt saved is a
watt radiated!

Fig. 2. Construction details of the 450 MHz power
divider.

. . .WA3AXV
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FCC ROLE An in depth took by

Wayne Green
W2NSD/ J

Perhaps I am just too conservative
for this modern progressive world, but
my concept of the amateur regula
tions is that they should keep step
with the needs of the hobby - not try
to guess the future - and not fall too
far behind. This is why I have on
several occasions edito rially suggested
that so me sort o f yearly or semi
yearly convention for considering rule
changes might be advantageous.

The recent rules seem to be wr itten
in an attempt to set up protection
against some far distant future prob
lems that amateu r radio might have
rather than meeting the exingencies of
the present. Since few people have
had any success in divining the fu ture,
I believe we have a right to object to
Mr. Walker's attemp ts alo ng this line.

The recent rules certainly appear to
have little bearing upon any present
problems as far as repeaters are con
cerned

Outside a t a need to have the
regulations catch up wi th the fact of
repeaters, li ttle legislat ion was needed
to preserve order. Repea ter councils
had taken on the job of smoothing
out ou r growth problems and the
result was probably the least painful
rap id growth in the history of amateur
rad io . I suspect tha t the main people
crying for rules were those who were
able to cooperate the least with o ur
repeater councils. They probably
wanted governme nt rules to force
others to accept their way of doing
things rather than their going the way
of the majority.

So here 1M! are with repeater
growth vi rtually stopped - crossband
operation illegal - most experimenta
tion either illegal or so bound in by
paperwork that it is not wo rth pursu
ing.

Does anyone agree with me about
the purpose of the FCC rules and
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changing them only when absolutely
necessary?

The Paper Barrier
The new rules would .seem to

generate a barrier of paperwork fa
the repeater group or even control
operator who is anxious to abide by
t he book. For instance, as I read the
rules, every time I want to change the
locat io n of my repeater I must f ile
first with the FCC and await their
authorization. It is not yet known
whether this will require the usual $4
modification fee, but I expect it will.
As the rules are written I would
expect that even movi ng my repeater
to another building a few feet away
from its present locat io n would re
qui re this application and fee and wait
for Washington to act.

The 73 Radio Club repeater may be
different from many others, but one
fact of life for us is changing antennas.
We try one fo r a week or so and then
a not he r .. . a n d a nother . .. and
another. We've had over two dozen
d ifferent antennas on the repeater in
the last two years that we've kept
track of. From now on we will have to
file for a repeater mod ification for
every antenna change - with a
fee? - and await permission to make
the change! J ust movi ng the antenna a
few fee t h igher is another mod ifica
t ion - complete with fi ling, · fee and
wait.

Now let's say that the final ampli
fier goes out and we have to operate
on reduced power. Is that legal? I
th ink not l I th ink we have to file for a
modified license, with fee, and await
authori zat ion. In the meanwhile we
would have to stay off the air.

Each time a control operator
moves, a new one is added, or an old
one deleted, I bel ieve this requires a
modification of the repeater license,

with fee, and wait for authorization
fro m the Commission.

Now perhaps you thi nk these li
cense apoticetions and changes are
simple to apoly for . The fact is that
some 500 repeater appl ications have
been processed by the Commission so
far and the last I heard over 90% of
them had been rejected. Some day it
may be relatively si mple to apply for
and get a repeater license - a cont rol
station license - or an aux iliary link
license - but that day is not yet with
in sight .

Delays
And what about the delays. Our

commercial brethren, who have been
suffering unde r this type of paper
blight for years, tell us that weeks and
even months can pass before authori
zat ion is received. To get righ t down
to the facts of today - we sent in a
telegram requesting special temporary
authority to operate a new repeater
experimentally fo r one day. We
followed th is a few days later with a
phone call and were told that we
could expect about eight to ten weeks
delay before getting ,an answer to ou r
telegram.

You probably know that if you are
going to become a control operator
for more than one repeater that you
must have a sepa rate lice nse for
eac h - with, I suspect, a separa te li
cense fee.

And suppose you want to have a
remote base station? This means that
you must file for a remote control
station as well as an auxil iary link
station for your home location plus
the remotely controlled station license
and another auxiliary link statio n li 
cense fo r the remote location . You see
it is ill egal to talk over the remote
control station I You use one stat ion
to turn the remotely controlled sta
tion on and off, and a second station
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for the up lin k to talk through it.
Le t 's see, at $9 each, that comes to
four extra license fees, $36. And that
is going up soon , right?

With each remote control station or
aux iliary link stat ion applicat ion you
have to make a comple te sho""'; ng 
sy stems d iagram - bands to be

used - monitoring provisions - power
justification - measures to p rotect
aga inst unauthorized access 
measures to protect aga inst unautho
rized operation - provisions for shut
ting the system down in case of
fa ilure :- means of monitoring the
link - and plenty e tc .

Now do you see why this nightma re
seems completely insane and why we
put that logo on the FCC news sect ion
of the 73 news pages? Talk about Alice
in Wonderland !

Some fellows who have pushed Mr.
Walke r say that he has relented on the
control channel aspect of the above to
the ex tent tha t he might accept a
system which used just one 450 MHz
transmitte r fo r both con tro l and
auxiliary link . providing that different
frequencies were used for the two
functions . Got that? Talk about
wasting channels! So what is wrong
with using the link channel for con
t ro l? Only that it is not legaL It is
preferable that you use two separate
transmit te rs.

Getti ng back, fo r a moment - at
our repea te r site we have three sepa
ra te locat ions aro un d the top of the
mountain - a bu ild ing with a 50 foot
tower - a fire tower - and a small
ranger shack. All have been used for
repeater receivers a t o ne t ime or
another. We like to t ry spl it site and
see what we ca n do with that - then
try everything at one site with anten
nas on the top and bottom of the
tower - then in goes a diplexer for
aw hile. From now on each of these
changes will require pounds of
paper - many dollars in fees - and
eons of waiting.

We're tried the G.E. Progline gear at
the repeater - we 've tried Mot orola
gear - the Standard repeater - and
even the Dvccmm repeater (that's a
whole ' ne ther story - and a grim
onel. We've t ried small experimental
repeaters - repeate rs made from two
t ransceivers - repeaters on 450 - on

220 - on 52 an d even on 29.68 MHz.
The prospect of conti nuing such ex
perime nts in the future is dim in
deed - we just don't have the paper
work time and the pat ience to wait
forever fo r au thori za tion. I don' t
thin k we could even hack the license
fees.

No Crossband

When the crossband restriction
went into effect we dec ided that
perhaps we would then have to go the
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remote base ro ute . The fact is that
after try ing out twenty meter side
band via a two meter link we were
agon izing over its loss. How can you
even begin to. exp ress the fun of
sitting at the big rig. talking through a
hand un it ins tead of a regu lar mike 
getting up - walking out in to the
yard - taking a mile hike - all the
time continuing the 20m contact? Or
wa lking out, getting into the car 
switching over to the car rig - driving
up to a nearby mountain - getting
ou t and taking a nice hike up the
mountai n fo r exercise. talking all t he
while on 20m? Once you do that fo r a
day or two you are hooked!

So okay - new regs - we ca n't use
2m any mo re for the remote opera
tion. We can use 4 50 MHz now, right?
Wrong. It seems tha t while it is legal
to remo tely control the 20m station
via 4 50 MHz, it is not legal to talk
over it since th is wou ld require an
auxiliary link station and that cannot
be mobile - only at a fixed land
location . Damnation!

And what about our plans to get
220 MHz repeaters on the air, tied in
with 2m repeaters at the start to help
speed the opening of the band? All
gone out the window - illega l. Not
many mobile operators will go the
220 MHz route now. There isn' t room
in most cars for both 2m and 220 MHz
t ransceivers - and the investme nt for
two makes it worse - plus the grea ter
chances of being ripped off. Two
antennas o n the car should be qu ite a
hoodlu m macnet.

Please serto a note ot sa rcastic
thanks to Mr. Walke r via your senator
or representative. I may be over
reacting, but this lo oks to me like the
worst blow to amateur experimenta 
tion and development in the history
of the hobby . I don't think I am
over-reacting.

Six Control O ps
Now I hear that Mr. Walker has

dec ided that a repeater should really
have no more than six control opera
tors. If any attempt is to be made to
keep the repeater on 24 hours a day
this means that each cont ro l operator
will have to handle 28 hours each per
week . That's okay for some - hard on
others. And what happens when one
or two are ou t of town on business or
vacation? The n the average per week
goes up to 42 hours each per week.
That's a fu ll t ime job !

No reason has eve r been given as to
why Mr. Wal ker wants repeate rs to be
turned off whe n th ere is no contro l
operator ac t ive ly monitoring. This reo
quirerre nt. if enforced, wilt requ ire
most repeaters to shut down during
much of the night - and probably a
good deal of the day . This means that
as a safety or emergency service reo
pesters are going out the window.

There is no way to even est imate
how many lives have been saved be
cause repeate rs have been th ere ready
to use 24 hours a day. It is a fact that
lives will be los t because of this
regulation, if it is enforced. Each t ime
such happens I suggest that those
involved send a letter to Mr. Walker
with copies to Barry Goldwater.
ARRL. me . and President Nixon and
explain that a life was lost - a loved
one is dead - because Mr. Walker has
insisted on asinine regula t io ns which
have no possi ble useful purpose .

And how many of you have run out
of gas - had ca r trouble - or in some
other way used a repeater late at
night? The first t ime you need one
badly - when some berserk gang of
teenagers is chasing you down a back
road and you need help and need it
right now - and the repeater is off 
please write about the situation and
send those copies as above (if you
survive).

Phone Bands
Mr. Walker's recent emasculation of

the docket to expand the phone bands
is another case where the work of
years by many amateurs has gone
down the drain - and fo r no appa rent
reason other than a whim on the part
of Mr. Walker.

It was proposed to ex tend the 20m
phone band down 50 kHz mo re. An y
phone DXer who has been at all active
in the last few years knows that this
part o f the band is little used and that
continued lack of use will invite even
mo re int ruders. In my operat io ns in
rare spots I have noticed that the
ac t ivit y in the 14,150-14,200 kHz
segment of the band is so low that it is
d iff icu lt to make many DX contac ts
when operat ing there. As soon as I
moved above 14,200 the action
began - and that was not only to the
U.S., but to all other areas of the
world!

I realize that our Canadian frie nds
would like to have this spot as a
private preserve and that they will
oppose U.S. expansion. But I think
they ""';11 agree that with sideband
there is litt le reason to have separate
bands - and that virtually all DXing is
done in the transceive mode these
days. Mos t o f the VEs seem to be
right up there in the U.S. band when
the DX is comi ng in anyway .

The General portion of the band is
so crowded that it is o fte n almost
useless to even try to make a contact.
This has come about main ly, I sus
pect, because all of the nets wh ich
we re sp read out over th e band have
now been comp ressed into half o f the
hand. Nets must permi t Genera ls to
call in fo r it is t he newer amate ur who
usually is more inte rested in jo ining
them By the time you have tr aff ic
nets. missionary nets. medical ne ts ,
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Jesuit nets, YL nets, county hunter
nets, certificate nets, ad infinitu m,
there is Iittle room fo r rag chewi ng.

The extra 50 k Hz co uld have bee n
used as incentive for Extra Class - it
cou ld have been used to allow more
roo m fo r Generals - mostly it should
have bee n used .

A Personal Decision fo r Me

During the last two years I've
watched with growing horror as the
FCC has loosed a flood of asinine
regulat ions. I've tried to talk with the
man responsible for th is, Prose
Walker, but found him to be virtually
impervious to reason or argument. I've
bee n distressed by th is since it was my
concept that Mr. Walker was a public
servant and as suc h should be wo rking
in the interests of those whom he
purportedly is serving: the ama teurs
and the CBers.

First there was the Eyeban k doc
ket, 19245, which stressed the Imocr
ranee of not ha nd ling any traff ic
which could be o f pecuniary interest
to anyone . T his was a completely new
concept. In the past amateurs have
been able to help reporters get stories
from disaster areas - ca ll in for a
South American ham an d find o ut
what happened to an o rde red piece o f
gear - things like that where the
operator involved had obviously no
pecun iary in terest. But the new requ-

lat ions are so mething else . We 've yet
had no interp re tation of them, but as
writte n it appears that it co uld be
against the law to report an accide nt
si nce th is cou ld mea n money for the
wrecke r or a doctor o r perhaps a
hospital.

Then the re is the environme nta l
protect ion docket 19 555. Some read
ers t hought I ove r-reac ted on the
January cover to that. But here is
what Bob Booth W3PS, the legal
counsel fo r the League, had to say
about it. " The proposed rule, if adop
ted and ap plicable to the amateur
service, may be the greatest threat to
the continued existence and growth of
the ama teur radio service in the
United States since the p roposal fo l
lowing World War I to abolish amateur
rad io entire ly."

The crowning effort of Mr. Walker
is the repeater docket 18803. Now,
while I may have my areas of incom
petence, no one can honestly call me
dumb. Yet. a ll of the efforts that I
have expended toward trying to u n
derstand the new repeater rules have
brought on ly fru stration and bewilder
ment. The more 1 ask q uestio ns, the
more I seem to f ind that not even Mr.
Walker understands wha t he has
dreamed up for us.

To me it is a fac t that we had about
o ne thousand amateu r radio repeaters
active in th is country before 18803

and they were all living pretty much
in harmony with each other. Sure,
there we re little problems here and
there, but for the most part these had
been or we re being solved by regional
councils o f repeater operators.

Am ate ur ingenuity was be ing
demonst rated to an ex ten t withou t
precede nce in o ur h istory. I've talked
fro m a hand un it in Las Vegas via a
ham network t o a mo bile in Los
Ange les - to an o ther in Phoenix 
anothe r in San Diego! It worked and
worked well - and it is now abso
lutely illegal. Th is does not seem sane
to me .

We had more an d more groups
experimenting with ' e mergency sys
tems of commu n icat ions which per
mitted repeaters to be connected cross
band to other repeater systems - to
low band systems - to the service nets
on 40 meters. We were st arting to t ry
out repeaters on ten meters so that we
could interconnect two meter repeat 
ers over thousands of miles in case of
emergency. All this is now illegal.

To me it is a fact that the only
emergency service which can provide
sha n , mediu m and long range com
munications is amateu r radio. It is a
fact for me that every time there is a
serious emergency the telephone
sys tem fails and radio is all that is left .
Where will we be if the primary
emergency rad io serv ice, amateur
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radio, has its growth stunted by
severely restrictive regulations?

1 know it is not only me ask ing
these questions for when I spoke to
the FM gathering at Dayton I asked
for a show of hands - first I asked to
see how many of those present we re
the ac tual representatives of repeaters,
not just users, but the fellows who
have to license t hem and keep them
on t he air - I saw ove r 200 hands po p
up. I t hen asked how man y o f t hose
present thought that there was any
way that they could manage to live
with the presen t regulations - no t one
hand went up - NOT ON E!

We all know that our country de
pends upon us to provide communica
tions when we have disasters and we
know that the worse the disaster, the
more amateur radio is needed . With
CD virtually impotent, there is no
other communications system except
amateu r radio available for the ulti
mate eme rgency . The repeater regula
t ions, unl ess changed, could lose not
just a few lives now and then wh en a
repeater is off the ai r fo r lack of a
control monitor, but cou ld lose
thousa nds u pon thousands o f lives
because the amateu r systems tha t we
migh t have to meet the emergency
will never be built .

Some amateurs seem to see a sin is
ter plan in this - a plan to kill off
troublesome amateur rad io and get rid
o f it . I don't think so. I think we are
faced with one problem: Mr. Walker. I
suspect that he has worked up repeat
er regulations to fit t he ama te ur ex
perience in his pas t - fo r th e recula

tions ma ke sense if you th in k of t hem
being written fo r 75 mete r phone
repeate rs. Mr. Wal ker had had virtu
a lly no contact with two mete r FM
when he wrote those rules.

The A RR L is as frust rated as 1 am
about what is happening. They have
sent McCoy to Washington to try and
reason with Walker - and he has got
ten nowhere . The AR RL answer was
to issue the sharpest den uncia t io n of
t he FCC in the history of the
League - and to start t he d irecto rs
around to the clubs getting the wo rd
to them abou t Mr. Walker. I have
received tapes of some of these talks
and t would ap preci ate getting tapes
of o t he rs - my friends, please note . I
wish that I had the space in 73 to
rep rin t these talks verbatim - it might
shake a few more amateurs into the
realization that this is not something
that can be shrugged off and left to
someone else .

One di rector recently said that our
representatives in t he FCC have a
responsibility to listen to us and have
no right to ignore us o r to retreat in
pe t ulance when we try to a rgue
against new regulations. He was talk
ing about Mr. Walker.
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I gather that I have gotten on Mr.
Walker's not too favorite list - if I
may be guilty of an understatement.
This is unfortunate, but I could not
face myself or you if I d id other than
try to bring reason out of the madness
that has descended upon us. I have
not been able to achieve any reason. t
now find that there seems to be a
re luctance on the part of th e FCC to
provide info rmation on the latest
twists and turns of divination o f the
entra ils o f docket 18803.

Rather than getting repeater licens
ing informa tion from t he Com mis
ssion I now find that I am getti ng
some news from th is club - from that
club-from repeater newsle t te rs 
talks at conventions! T his seems odd
to me since I have tried to have 73 be
as up to date on repeater info as
possible and the Commission is well
aware that they can get thei r tntorrna
tic n to t he maximu m nu mber of
amateurs if they provide it to t he ham
magazines - incl uding 73.

In the past I have gone to Wash ing·
ton and talked with Mr. Walk er and
bro ught the resul ts o f th is to the
repeate r groups via FM symposiums,
t he Repeater Bulletin and th ro ugh the
pages of 73. This has resu lted in me
becoming a sort of information cen
ter - with phone calls at all times of
the day and night, letters by the gross,
and even lo ng visi ts from repeater
operators.

All th is has made it more d ifficult
fo r me to wo rk o n 73 Magazine and,
though some readers have gotten the
imp ression th at 73 is p rimari ly an FM
ma gaz ine, th e fact is that about 20%
of it is so oriented - and tha t is about
righ t, consideri ng the number of ama
teurs involved with FM today. I rea lly
should not spend as mu ch t ime on FM
problems as I have.

If the situation were clarifying, I
might see some end to it. But it
appears to be getting worse instead of
better. If there were some way to talk
reaso n with Mr. Walker, I migh t be
encouraged. Reason in t his case not
being Way ne Gree n's ideas, bu t ideas
agreed upon by most repeater groups.
The League has the same probl em and
apparently hasn 't figured anyth ing to
do about it e it her.

I am as upse t as anyone when I hear
about repeater councils dec iding that
if t he FCC is going to ignore the needs
and the pleas of the repea ter groups,
then they are going to ignore the FCC.
The example of the citizens band is
brought up constantly and amateurs
ask why they should have to obey
stupid rules when the CBers ignore
virtually al l thei r ru les. Th is is diffi 
cult to answe r.

It seems a p it y that th e ama te ur
and CB d ivision of the FCC should
choose to ignore th e CB pro blem

entirely and spend all of their time
dumping on the ama teurs. Mr. Walker
has a serious situation on eleven
meters and th is is his responsibility to
solve - yet he appears to have come
up with absolute ly nothing to .help
this problem

Getting th ings straight at the FCC
Obviously is important to more than
t he FMers - witness all of the o ther
rules that have been comi ng out, none
of wh ich are mu ch better than the
repeater regulations. Really, before we
turn to anarchy, we should ma ke a
determined effort to ei ther b reak
through the seemi ngly impervious wa ll
Mr. Walker has built around himself or
else work diligently to get someone
else into his job.

Now I don't know if the AR R L is
going to get to first base in their effort
to unseat Mr. Walker. I suspect that
t hey would make more headway if
t hey concentrated on informing
Se nator Goldwater and the senate
commi tee that runs th e FCC of the
situation than trying to stir up grass
roots reac tion among the me mber
clubs as they appea r to be doing.
Again , this would be ideal work for
that Washington lobby that we don't
have. I won't belabor that poi nt
further .

If I were to drop the reins at 73 and
just concentrate on solving the Walker
problem, I probably could manage it .
I'd see every senator on the FCC
committee . I'd try to get on television
whereve r I could and talk up amateu r
rad io and poi nt with anguish a t the
FCC - a posture that might be most
accepta ble to TV stat ions. I think I
wo uld in te rest a lot mo re people in
ama teu r radio in t he process and I
th ink I could get Walker out as Chief.
But t he fact is that until quite a few
more major manu fac turers advertise in
73 and clubs get the ir members to
subscribe to the magazine, I have to
work my usual 90 hour work week
just to keep our head above the water.

Of course I wo uld enjoy talking up
t he hobby on television - ge tting to
conventions for talks "':" putting on the
pressure in Washington - I get a kick
out of that now. I used to be sca red
silly to ge t up in front of large groups
and ta lk, bu t now I enjoy it. It's fun
to get across my ideas - to ma ke
everyone laugh - to entertain. I used
to freeze up and not be able to thi nk
of anything to say in front of an
audience - now I'm a bit tense, but
my talks are unprepared other than
for a note or two and I can go on fo r
hours at a time - I haven 't heard any
complaints.

It is growi ng increasingly obvious to
me that I m ust stop spendi ng so much
t ime t rying to personally do some
th ing about th e FCC in Wash ington.
The ARRL has vol unteered to get this
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attract several million new hams . We
cou ld use them. And th e 220 MHz
band certainly cou ld accommodate
them Figuring th at they might spend
only half the amount of money pre-
sently licensed amateurs do ($400 per
year average). this would mean sales
of abou t $200 million per year for
each o ne million hams. This could
easily grow to a market o f $500
mill ion per year.

Few ama teu rs are interested in the
market dollars invo lved, of course, but
th is is the key to getting freq uencies.
The spin off fo r hams wo uld be a
return to growth of th e hobby and a
lot less c hance o f having further
t roubles from men like Mr. Walker.
You 've ' noted that he doesn't do
anything to anger the 1,000,000
CBers. just the 100,000 or so active
ama teurs.

Thus manufacturers wou ld certa in
ly have thei r sma ll business band,
though it might end up in an unused
televisio n channel, complete with the
$500 million per year in sales from
th at bonanza - p lus another $500
million fr om t he new ham band.
Maybe more.

I had th is scheme in mind several
years ago when I submitted a petition
fo r using part of the 220 ham band
for a hobby class of license - one
which would primarily req uire an
exam on operati ng techniq ues and
regulat io ns rather than code and
theory . It seemed like a good way to
get teuows started the right way.

Frankly I th ink it is very short
sighted of the manufacturerswho are
back ing the EIA plan for putting the
CB band on th e low end of 220 MHz
rather than my hobby band idea 
with a separate band for small bust
ness-type CB.

Every t ime I p ick up a hand uni t
and talk through a repeate r I get to
th inking that it is almost unfair for me
to have so much fu n when it is
prohibited to all but the handful of
people who have passed the tough
ham exam I climb u p my local
mou ntain , FM H with Waller touch
tone pad gemounted in hand , and ta lk
all over central New England - make
phone calls in Boston - and I just
know that this is something that could
attract millions of people. Boy, if
Wa lker knew how great a feeling it is
to do th at he might get ri d of FM
entirely!

Now, to backtrack through a few
digressions, I think I'll leave Mr.
Walker pretty much up to the
League - and try to stop as much
extraneous exercises as I ca n and see
what I can do to get 73 into every
act ive ham mailbox in the country.
It's just too much for me to keep up
with everything.

same path, with the only major article
being about a charger for th e Motor
ola HT·220 and req uiring a Motorola
charger th at is available o nly from
Soectronics, to the best o f my know
ledge.

Speaking of the 200 MHz cit izens
band proposi t ion - one fu rther digres·
sion should be imperceptible after this
long series of th em, so let 's air my
views on 220 MHz - part icu larly since
I have been misquoted and misrep
resented almost universally on this
subject.

It is difficult to speak o f ci t izens
band withou t bringing up th e spect re
of th e present 11m band and th e
chaos presen t. It is all too easy to
equate the mess with the term CB and
dismiss th e idea perfunc torily. I don't
thin k it is fair. Eleven meters is the
way it is, I believe, fo r two reasons 
b ad rules and littl e enforcement . If
rag chewing and h igh power were
permi tted on the band I doubt if you
would have illegal stations , bad
language and all the other miseries. I
am not suggesting such, on ly getti ng
at the problems.

I do believe that there is a great
need for an inexpensive commu nica
t io ns band fo r small businesses 
someth ing li ke the original CB con
cep t. I believe tha t there is such a
need for this that even if it is not put
in th e 200 MHz band it will find a
place in the spect rum. Obviously then
th ere is a question , do we have any
thing better to do with 220-222 MHz
than put in a small busi ness band? I
thin k we do.

It would be dishonest to say that I
th ink tha t th e present ama teu r popu
lation will move into the 222 MHz
band in sufficient numbers to crowd
the band. Wi th the recent ruling
against c ross band operation I feel
th at the development o f the 222 MHz
band has been stabbed in the bac k.
Mr. Walker, again . I expect th ere will
be some development o f the band, but
I think it will be slow and frustrati ng.
We don't have enough hams licensed
now to even fill up two meters, much
less 222 MHz.

If we were to start think ing in
terms o f try ing to attrac t newcomers
to our hobby - possibly looking to
the Japanese system (they have over
350,000 licensed hams today to o ur
26 5,0(0) for ideas - we might take a
band such as 220-225 MHz and open
if for a special type o f new amateur
license - a band where newcomers
cou ld meet and talk with amateurs
and be inculcated with the ama teur
spirit - where they cou ld hon estly
have th e fun of being hams and be
encou raged to join clubs and get a
higher grade of license.

A rea l begi nner's license, simila r to
th e o ne used in Japan, could well

done and I probably would do best to
sit back and let them do it and tend to
73 ' Magazine - make it be tter - help
get more advert ising - more su b
scribers - be tter articles - things li ke
that.

It is difficult for me not to get
wrapped up in new ideas. For instance
th ere is the Repeater Bu lletin. Th is
was originally designed as a co mmu ni
cat ions medium fo r the New England
repeater groups to help th em iron out
their problems. Now, with but a few
instances, these p roblems have been
solved and we have about 50 repeater
groups ' wo rking in wonderfu l her
many. Obviousl y there is not a lot
more need fo r the Bulletin.

Unless some important need arises
for the Repeater Bulletin I think I
shall spend less time on it - perhaps
continuing it every o ther month 
and work harder on 73. I did consi der
for a while the possibility o f making it
a newsletter for all repeater opera
tors - but then I remembered how
difficult it is now to get informa tion
from the FCC - o r even from repeater
groups. I'm not sure that a rehash of
material from repeater group news
letters wo uld be of much value - and
it is expensive enough to publish a
newsletter so there shou ld be some
darned good reason befo re going
ahead.

Yes, I know about th e remcarna 
tion of RPT from the bowels of
Dycomm down in Florida - I've seen
the first issue with my good old
buddy Rob Waters on th e cover - and
th ere is an Interv iew with him insi de
where he admits to fail ing at manu
factu ring ham gear (remember the
Waters switches?) - and says he
thinks that the Class E CB band on
220 will be a good thing.

A good FM magazine could ma ke
it, I think - but one pu t out by
Waters (who is not overly popular
with many FMersl - J im Penny of
Dycomm - and Art Housholder of
Soectrontcs would not seem to have
much of a chance. I remember th at
Will Rogers said that he never met a
man he d idn 't like - well I try to
follow th is ideal no matter how d iffi
cult the above th ree make my resolve .
Seldom in my life have I been put to a
greater strain .

Throu gh the Repeater Bu lletin I've
tried to show what fo rma t would
make an FM magazine successful 
some articles - repo rts from repeater
gro ups - FCC news - and lots of
opin ions and ideas. Any signs th at the
magazine is " owned" by one or two
comme rcial interests will, I suspect,
fold it th e way this did rpt---. It jus t
looked too much as if Dycomm and
Spectronics were partners in the ven
ture to sit right with ether companies.
The new RPT seems to be taki ng th e
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Two Meter-S.2 db Power Gain
Colinear Mobile Antenna

5.2 db ga in over 1/4 wave ground
plane

! SWR at resonance ... typically 1.1:1
I Bandwidth .. . 7 MHz for 1.5:1 or

better SWR
I Power Rating .. . 200 watts FM

Height. including mount .. . 78"
I Radiator . . . 17·7 PH sta inless steel
I Field adjustable for lowest SWR

CHOOSE FROM TWO VERSIONS

MOOEL CGT-144 (i llustrated) antenna com
plete with trunk lip mount for easy. no holes
Install at ion on side or edge of trunk lip. 180·
swivel included for adjustment of antenna to
absolute vertical. Supplied operational with
17' MIL spec RG-5B-U and PL-259 transceiver
connector factory attached. Antenna is remov
able from mount . Shpg. WI. 3.34 Ibs. .

MOOEL CG-l44-Antenna only with W'-24
base to fit all standard mobi le ball mounts.
Shpg. WI. 1.84 Ibs. . . .. . .$24,95
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give your mobile signal
the big push!
this large aperature,
two meter
antenna will create
a new dimension
in amateur
mobile communications.
-where action counts,
get the
decisive advantage
of colinear power gain
performance;
transmitting and receiving!
Available f rom All Distributors I

who Recognize the Best.

NEW-TRONICS CORP.
15800 COM MERC E PARK DRIVE

BROOK PARK, OHIO 44142
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A. F. Stahler W6AGX
5521 Big Oak Drive
San Jose CA 95129

AN EXPERIMENTAL

COMPARISON OF

CW AUDIO FILTERS

_ _++ _j INPUT - .201/ RMS

Horiz - 20 mslcm, BW=160 Hz

FREOUENCY IN H.

o L-'---""-r-T-r-,...,.-- - - .--

.0 3

Fig. 1. Filter characteris tics of th e passive surplus
range filter.

3. The insertion loss, or gain o f the filter, i.e.
a comparison of the input signal to the
output signal.

4 . The cost and size of the components
comprising the filter.

5 . T he power supply requirements , i.e.
passive vs active filters.

T he add ition of a CW audio filte r to a
receiver can greatly improve its noise

response and selectivity, particularly if it is
an older or inexpensive model. Although
homebrewers usually include such a filter in
their original design, the average ham
probably adds a filter to his present receiver.
But which one? There have been numerous
articles and circuits presented in the
literature over the years. I have had mo re
than thir ty articles published on this subjec t
alo ne ! The o bject of this ar ticle is to prese nt
some of the best circ uits wit h their test
results so that hams can select the best CW
aud io filter for their needs.

There are several facts that must be
considered when one rates the valu e of such
a filter :

1. The bandwidth or select ivity of the filter,
which determines the width and steepness
of the skirts of the filter passband.

2. T he slope of a keyed wave form after
passing through the filter. Sharp rise and
fall times yield clean, crisp signals while a
slow rise and fall will ring and sound
distorted.
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At Last .
Repeater Soph istication

Is HERE .....
Now at a realistic price you can have
"Touch-Tone" command fu nctions,
autopatch, and control. It's t he Signal
Systems Decod er.

6 . The flexibility of the filter. i.e . fixed
characteristics o r variable selec tivity .
variable frequency or both.
The surplus range filter has been used by

amateurs for more than 25 years. It is
passive , plugs directly into the headphone
jack, and inexpensive ($2.25). The charac
teristics of this filter are shown in Fig. I.

MOOEL TTO·l
12/16 BUTTON OECOOER

•
INPUT ."':---...,..__Dl'----_+-_---1~---'OU:oTPUT

41'

••mH

.S

"mH
410 '

Board $10.00
Kit : 12 button sn .oo

16 button $88.00
Wired : 12 button $85.00

16 Button $98 .00

• ROM·2 REPEATER·IOENTIFIER ICW·RTTYI

Fjg. 2a. SchemGt!r. of the 88 mH toroid filter.

Hofiz - 20 mslcm, BW=35 Hz
•

SIGNAL SYSTEMS
2650 Durango Dr.
Colorado Springs,
CO 80910

FREQUENCY IN Hz

INPUT · ,10 IJOLT .MS

.04 f"~~-
~
~ .0>g
z
~ .02
~ 3d.
~ BW - 3!5 Hz
~
0

~w .01
~
~

Board 8.00
Kit 25.00
Wired 29.00

Here is the greatest buy on an identifi
er you'l! ever find.

Look for product review write-ups an
these and ather exciting new products
from . . .

•••• ••••• •
•••• ••••

• ••••• ••••
Phone tall free 800-525-5890

Fig. 2b . Chara cteristics of the passive toroid filter.
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Of

Here's the book for every ham who
wants to design and build a digital
repeater control 'system (or who
wants to just think about doing
that). Contains ections on repeat
ers, basic logic functions , logic cir
cuit design, control. systems, sup
port circuits, mobile installations,
touchtone, plus a special section on
a "mini" repealer control system.
224 pages.
Hardcover $7.00 Paperback $5.00

NEWEST

r ---- ------ ---- -------- j
: 73 Magazine, Peterborough NH 03458 :
: Enclosed is $ . Please send - D ha rd- i
I cover ($7)/Dpaperback ($ 5) copies of I

; "Digital Con trol of Repeaters" to : l
: Name Call :
I Address I
I I
I City I
I I
I State ZIP _
I
I 7173

• 3 dB
ew-142 Hz

_7'I.",INPUT . ,2 Y R!lS>....Jt-_

./ "-
FREQUENCY I N Hz

.7

z

Fig. 3 . Characteristics of the 4 section, T wi'n-T
ac tive f il ter (Ref. 2).

.8

Hor i z - 20 mstcm, B W= 142 Hz

JULY 1973

The in sertion loss is high and the bandwidth
fairl y broad . The keyed wave fonn is sharp
and CW signals sound good th rough this
filter.

Figure 2b shows the filter charac te ristics
o f a passive filter design that has been
popular for th e past few yea rs". It uses
inexpensive, su rplus 88 mH toroid cond uc
t OTS. This filter is very sharp , 35 Hz band
width at 3 dB down , and it also h as a high
insert io n loss. The keyed wave shape has a
slow rise and fall so CW signals have a
pronounced ringing.

Figure 3 shows the cha rac teristics o f a 4
section, twin-T, ac tive filt er2

. This filt er h as
been designed to provide a reasonably nar
row ba ndwidth and a clean keyed signal.

w



e s ecc

>O K

• 0I K ADJUST

>_+---,OUCOTPUT

2.7 1<

.0 06

Horiz - 20 mslcm, BW=75 Hz

1.1

1.3

1.2

Fig. 4a . Schematic of the variable Q active filter.

INPUT 2 .71(

•

mple p-te-date list of repeaters
e entire world! Maps pinpoint
nd Canadian repeaters and all
s include call, location, fre

encies and access requirements. The
tlas features a concise history of 2m
M repeaters and a How To Use
epeaters section by W2NSD!1. If
ou're using repeaters now. . .if you're
lanning to join the fun on FM. .•you

need this book now! Send the coupon
in today.

73 Magazine, Peterborough NH 03458
-- ---------------- --- -- ------ - ------,

City Sta te__Zip _

Enclosed is S . Please rush__
copies (@ S1~. 5::0::-)-o f the 1973 FM
Repeater Atlas to :

Name _

Address _

7-13

I
I
I
I
I
I,,,
I
I

- '

.2

.I

N

Fig. 4 b. Response of th e variable Q filter.
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400

2.ev

r

!---R- ~.4 K
BW-9 Hz

200 300

FREQUENCY IN Hz

Hcriz - 20 m slcm, BW=242 Hz

1.2

1.4

.2

I.'

••

Fjg. Sb. Responses of lhe variable Ql frequency
fil ter at cbfferent bandwidths.

variable Q3. The keyed wave form is a slo w
rising and falling wave fo rm, but its slo pe is
good co nsidering the narrow (75 Hz at 3 dB)
band width. The cost of the filt er is low since
74 1 operatio na l amp lifie rs are availab le fo r
approximately 3 5¢.

Figure 5 represents a single active filt er
that has variable se lec tivity and variable
frequency. The bandwidth can be made
ext remely sharp, less than 9 Hz, or very
broad, greater than 300 Hz. The keyed wave

iii 1.1

•
~1.0

~

~.
z ..

iFa.•

>+-..-__oo:.<;TPUT

10 '"q'
10 ,

.O~6

Horiz - 20 mstcm, BW=18 Hz

Horiz - 20 mslcm, B W=S6 Hz

Fjg. Sa. Schematic of the variable Qlfrequency
active tilter.

This filter provides signal gain and is fixed in
frequency and selectiv ity . The d esign is
fai rly comp lex , requiring 9 transistors, 15
capaci tors, and 30 resistors . CW signals
sou nd good through this filter.

Figure 4 b shows the fil ter charac te ristics
o f an ac tive filte r of fixed frequency but

INPUT
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2.2 I( 2.2 I(

INPUT

2 .2 I(

200

>OK

,

' 80 IN0418

IN418

2 .2 K

200

>OK •

I

100

200 I K 200 2.2 K

Fig. 6a. Schematic of the two stage active filter with a threshold detector between stages.

Horiz - 20 m s/cm , BW=16 Hz

_-",.:cPUT • .2V ~M"S,-_

1--"8BW- 16Hz

2. The Radio Amateur's Handbook, 1971 edition,
" An Active Fill er ," pp. 131 -132.

3. Russell, H.T., "Single Amp tifier Active Filters
Give Stable 0," EDN/EEE Jan. I, 1972.

...W6AGX

tionable. The gain of this filter is strongly
dependent upon the Q sett ing, requiring the
operator to adjust gain, unless the filte r is
followed by an audio stage with au to matic
gain co ntrol.

The data shown in Fig. 6b is fo r a two
stage active filte r with a diode th reshold
detector betwee n stages." The dio des prevent
low signals (such as QRN) fro m passing
through until the CW signal of the desired
frequency is present , which provides quiet
tuning between signals. The bandwidth of
this filt er is sharp (I6 Hz) and the keyed
wave form is good for this ex tre me band
width . Signals through this filter do ring
so mewhat and an interchange o f capacitors
to o btain a sligh t mismatch and broaden the
bandwidth would help . The gain o f this filter
is near unity , and the freq uency and Q are
fixed.

I hope this discussion will help in the
selection of the most suita ble filter fo r your
applicatio n.

References
I. McCoy , L.G_, "The Selec tcroid , A Simple Hi~h

Performance Audio Filter ," QST, Dec. 1966.

8
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FREQUENCY IN Hz

.20
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2
~ 18-
~ "
z .12
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Fig. 6b. Resp onse of filter with thresh old detector.

forms are particu larly sharp, considering the
narro w bandwid th s. The overshoot a t a
ba ndwidth of 56 Hz should not he objcc-

4 . Art usy, M., " Tunea ble Active Filter Has Con
trollable High 0," Elec tronics, Jan . 31, 1972.

5. Andes. C B.. "Threshold Detecto rs In A CW
Audio Filter," QST, Dec. 197 1.
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George F. Ledoux KITKJ/WA2SUR
P.O. Box 5 7
Bantam CT 06750
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Fan tastic Breakth rough !

T he following art icle describes how to
make a mobile two meter anten na with

a measured gain o f 85 dB ! Yes, that's right,
eighty-five dB gain.

This antenna results fro m my need for a
high gain mobile antenna to go with a not
too sensitive mobile rig . After mu ch experi
mentation, machin e shop work, and exhaus
tive lab te sting, the fo llo wing anten na
emerged.

Const ruc t ion should take o nly o ne even
ing and the parts sho uld not be difficult to

get. The inst ruc t ions sho uld be followed
closely if o ptimum result s are to be
achieved.

The base of the antenna is an SO-239
connector. To this, fou r 50.80 em copper
radials a re soldered into the holes provided
in the SO-239. Care should be taken to see
that a good grou nd connect ion is made to
the body of the connector. Now the main
radiator can be fabricated out o f the same
material (#10 wire does nice ly) , the length
o f the radiator being 46 .99 em. The eleme nt
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should be soldered securely to the center pin
of the SO-239 and be perpendicular to the
radials.

SWR measurements can be made and the
SWR adjusted by changing the angle o f the
radia ls to t he body of t he S0-239 and
trimming the main radiator if necessary . T he
antenna was fabricated and taped to a
wooden st ick attached to my car in order to
make the following gain measurements.

The out put of my Hewlett Packard mode l
608A signal genera tor was connected to an
ante nna and a signal level se t into t he mo bile
rece iver. The gain ante nna was connec ted to
t he mo bile at this time . The gain antenna
was removed and a lab quality 50n load
installed in its place. The signal generator
output was raised to achieve the same signal
level as before. The signal level out of t he
generator had to be raised 85 dB to get the
same reference level in t he mo bile now wit h
the 50n lo ad co nnected. This proved that
the gai n antenna has a 85 dB gain over the
son load. What? You thought that it was
gain over a dipole. or was it over a quarter
wave whip , o r was it o ve r a n isotropic

d · . ?ra iator, or was It over . . . .
All too often this is the case. Gai n figu res

are bandied about without te lling what t hey
refer to . Think of the term "dB gain" as
meaning " more gai n T HAN." More gai n tha n
what? Do they tell you'? Is this "system
gain?" Is this power gain or voltage gain?
These questions should be asked when you
are told "This antenna has - - dB gain:'

Dr. John D. Kraus in his Book, "A nten
nas; ' McGraw Hill, 1950, says. "Gain is
always measured with respect to some re
fere nce antenna . Since an iso trop ic source is
a hypothetical standard , it is common prac
t ice to make actual gain measurement with
respect to a 1/ 2 wave reference antenna ."

Unfortunately this is not always the case.
esp ecially in the ham antenna field . Some
rna nufacturers rate their antennas over an
iso tropic source, while o thers rate them over
a grou nd plane and o t hers may eve n rate
theirs over a 50n load! There is no agreed
upon standard .

Let's look at the various st andards and
compare them to o ne anoth er.

An isotropic source is oft en used as it
gives the highest gain figures, i.e., a 1/2 wave

72

dipole ha s a 2.15 dB gain over an isotropic
source (this is not the reaso n that all
ma nufacturers use isotropic source as a
standard , but the reason t hat some do ). For
all practical purposes , let's say that a n
isot ropic sou rce has the lo west ga in figures ,
high est numbers, of any antenna sta ndard
t hat radiates efficiently. An isotropic source
exists only in theory. It is a point source,
infinitely small, that radiates equally well in
all directions of all planes. Think of the sun
as an isotropic source radiating light in all
d irectio ns throughout space.

A dipole , on the o ther hand , has d irec tivi
ty - therefore gain . If you put the same
amount of power into a 1/2 wave dipole and
all of it radiates, and you put the same
amount of power into an isotropic source
and all of it radiates. you will get more signal
broadside off the dipole t han from t he
isotropic source. You will get less signa l
fro m the ends of the dipole than from the
isot ropic source. A dipole has 2. 15 dB gain
over an isotropic source . 2.15 dB is equal to
increasing the power 1.64 times. Another
way to say this is an isotropic source with
164 W will be equally as strong as a 1/2 wave
dipole with 100W in the dipole's best direc
tion. Of co urse. the same dipole will be
much weaker than the iso tropic so urce o ff
the ends of t he dipole.

A quarter wave whip is someti mes used as
a standard . There is no exact measurement
o f the gain of a quarter wave whip. It
depends on the size o f the ground plane and
the height above ground. The Electronic
Industries Associatio n Subcommittee has
agreed t hat a quarter wave whip mounted on
a grou nd pla ne 137 em sq uare and 152 em
o ff the ground , operated in the 150 MHz
ba nd has + 1Y: dB gain over a 1/2 wave
dipole . Related to an iso tropic source this is
+.65 dB gain .

Some manufacturers , in o rder to play the
numbers game , speak of vo ltage gain at the
receiver. A rece iver connected to a 1/2 wave
dipole will h ave a voltage gain of 4 .3 dB over
one connected to the imaginary iso tropic
source (2.15 dB X 2 = 4 .3 dB voltage gain).
Voltage gain as expressed in dB is twice that
o f power gain in dB. For example , to double
the power is to increase it 3 dB . To double
the voltage is to increase it 6 d B. To increase
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WIRE COllECT IMMEDIATELY FOR TOP PRICES!

HI RAN
AN/CPN-2A

GATEWAY
ELECTRONICS

8123·25 PAGE BOULEVARD
ST. LOUIS. MISSOURI 63130

13141 427·6116

THUM BWH EEl SWITCHES
• O.5x2. 125x 1.78 - 10 posit ion deci mal $3.00
· 10 posi tion BCD & Comp liment $4.00
- End Plates (per pai r) $1.45

MINIATURE SIZE
- 0.31 2x1.3x1.3 - 10 position decimal $2.50
· 10 position BCD & Compliment $3.75
· End Plates (per pair) $1.00

0.1 Mfd 25 volt disc capacitor - y,, " d te. lanse
100/$ 5.00

$5 Minimum Order. Visit us when in Sr. Louis.
Please include su fficient postage~

ULTRA·SONIC RECEIVER - Ideal for remote
control projects, remote controlled TV, etc.
Complete with transmi tter transducer, sche
matic and instr uc t ions - 11 5 volt AC ope re
tion, 5 lb. $6.00

L E.D. 7 SEGMENT READOUT - MAN 1 TYPE 
NEW $2.75

L E.D. SINGLE SEGMENT - STANDAR D SIZE 
RED - NEW 35013/$1.00

MJE·340 TRANS ISTOR - 300 Volt NPN $1 .00

1000 PIV 2.5 Amp Sil. Droce - 35tt 10/$3.00
l00/~25.00

Needfld immediately. Hund.e.h 01 dollars pa id. Wanl complele unit. 01

parll in any condilion. ANJAPN·84 conlin. of lP·1861AP N·84 Ree.iv.·
Indicator end T·342/APN-84 Tranlmitl8r. AN/CPN·2A consin. of IP-ti8!
CPtoV2A Ree.....·lnlheatOl. T·230 A Transmitter end G- 1a OteiU8tor.

SPACE ELECTRONICS
div. of Militarv E lectronics

76 Brookside Drive
Upper S ad dle A lver, N.J. 07458

( 201) 3 27-7640 TELEX 134-599

4Iso _,,<0'<1 , RADIO SETS: RT,sal/UFlC·9; AN/G AC·l06; AN/A RC-51 A.X;
.a...NIARC-l 02; AN/A AC-9of; ANIA AC·131 ; ANI.a..PN-I :JJ. AECEIVEIIS: A-IJ88I
ARNn; R·1391 /AAN8J; TACAN; AWARN-S2; P1..0TTING TAIlLES: "-434/
AS.a..-U . AN/ ARIol-22; IolD_83A1ARN; SQ·2AJG AM. $G-1.a..lARN, We "so IlUfd'l_
oU Coil,,,. IIIodul•• ofld P1uu 'n U,, ''' . ...11 .. h>di<:.l' '''' ond C"",."... Who' h... you
\10' i" "",Ii' ory oqu,pnw" , l

SHORAN
AN/APN-84

HIGHEST PRICES EVER!

. ..KITIO

the power ten times is 10 dB. To increase
the voltage ten times is 20 dB. Voltage gain
can be used if a manufacturer wants to show
large " dB numbers."

Another popular numbers game is to talk
of " system gain." Add the dB gain of the
two antennas together, one on each end of
the circuit, and a dipole now has a system
power gain of 4.3 dB over an isotropic
source. It has 8.6 dB gain if we start talking
of system voltage gain. Remember that this
8.6 dB gain is the gain o f a dipole! Just think
of the numbers that we could come up with
for, say, a yagi.

One popular 5/ 8 wave antenna on the
market claims 3.7 dB j!3in (3.65 dB rounded
off) over an isotropic source. This comes to
1.5 dB over a 1/ 2 wave dipole, and you will
only realize that if you mount the antenna
1/2 wave above a ground plane. The 1/ 2
wave support pipe acts as part of t he
antenna to give that additional 1.5 dB gain.
If you don't mount it on a meter- long pipe
on your car (and who does) it's only a 1/ 2
wave dipole with 0 dB gain over a 1/2 wave
dipole. This acts mu ch like the coaxial
antenna where the whip portion is one half
o f the antenna and the 1/4 wavelength sleeve
is the other half. A coaxial antenna has a
gain approaching that of the 1/2 wave dipole
it electrically resembles.

These large differences in gain measure
ment are one of the reasons the FCC has
required amateurs under the new rep eater
rules to know what gain their antennas
actually produce.

As a rule of thumb, a given antenna will
•

give equal gain as an antenna of similar size
if both are of good design. Don't be misled
by SWR as a measure of antenna efficiency.
Remember that a son load loads well and
has an excellent SWR, but does not radiate
well. The gain of an antenna is directly
related to its size. You will no t get 16 dB
gain from a four fo ot vertical two me ter
an.tenna unless its gain is related to a piece
of wet st ring. Beware o f small antennas that
have big gain figures.

•
So the next time one of your friends, or

even an enemy, tells you that his Super Wave
Grabber has 14 dB gain , ask him, " 14 dB
over what?"
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SEND FOR NEW

1973!-7 CATALOG
Phone 12011 489·9000

GENERAL ELECTRIC

VOICE COMMANDER III

$138 tncruces """,eaorenickel cadmium bal-
• tery pack and charge r.

Crysta ls and lun ing, add 550.

• Full Sol id State FM Transmitter-Receiver
.132-150 and 150-174 MHz/Size: 9.5 " x 5.3" x 1.7"
., watt output, .5 micro-voll sensitivity.

High performance, complete ly self-contained two-way
FM rad io. Compact, lightweigh t. easily operated and
hand-carried. Housed in high-impact, 2-section case.
All external hardware polished stain less steel. Top
section has transmitter and receiver modules, built-in
mike and speaker, antenna, carrying handle, all
switches and controls. Bottom section has battery
power supply. Power connections to top section made
by plug and jack connection.

GREGORY ELECTRONICS CORP.
The FM Used Equipment People.

243 Route 46, Saddle Brook, N. J.

Proper chargers available
separately, each $15.

Lots of 5 less 10% - $124.20
Lots of 10 less 15% -$117.30

TWO METER MOBI LE UNITS
General Electric
Progress Line

14" or 1r ease, completeaccessories, fully narrow band.

MT/33, 12 volt, 30 watts, transistor
power supply $1 58.
wi th wide band receiver $143.

MT/ 33

MA/E33, 6/12 volt, 30 watts, vibra-
tor power supply $88.
with wide band receiver. . . .. $73.
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•
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John J . Schul tz W2EEY
1829 Cornelia Street
Brooklyn NY 11227

COMPROMISE

MULTIBAND

ANTENNAS

Ideas on antennas to lise for the "impossible QTll"

M an y ama teurs, even when living in
private houses, encoun te r very diffi

cult antenna installation situations. For in
stance, supposing one has available only a
single eleva ted point to which an antenna
can be attached, o ne desires multiband
opera tion , there is no direct ground connec
tion available at th is point and one desires a
reasonably small and inexpensive antenna
structure.

It is assumed tha t one has tried a ra ndom
length wire or o ther antenna fo rm near the
ground and found it unsatisfactory for
reasons of performance or because of TVI or
BCI problems. There have been many an
tenna forms developed to satisfy the above
difficult installation conditions and their
designs have ranged all th e way from h igh
quality trap or loaded de signs (corres
pondingly expensive) to fanciful " magic"
designs where full details o f cons truction are
not made public .

This art icle does not describe any
"magic" type o f antenna but rather tries to
go through a brief analysis of the various
antennas that one might co nsider for use
under the condi t ions stated and which can

JULY 1973

be simply home built and provide reasonable
performance . T he form of antenna finally
arrived a t is a triangular loop with some
special ma tching baluns. However, that is
getting so me what ahead of the sto ry and one
should first become acquainted with some of
the considerations involved with other an
tenna fo rms under the installation condi
tions that are p ostulated .

Remembering the installa tion conditio ns
and assuming that trap o r loaded designs are
no t considered because of their cons truc
tional difficulty , tuning requirements, etc.,
the first antenna form one might cons ider is
a shor t dipole.

Short Dipole

By a short dipole is meant one that is less
than a YzA long. For ins tance one might have
a YzA long dip ole on 10 or 15 meters and
then consider opera ting it on the lower
freque ncy bands where it becomes a !4 or
even l i SA long di pole. Naturally, the reed
poin t impedance o f the dipole o n the lower
bands will no longer rna tch the coaxial
feed line to the dipole and a definite swr will
exis t o n the lin e. Perhaps one quest ion that
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Fig. J. Transmission line losses alone and addi·
tional loss for SM 'S of J0: 1 and 5: 1.

should be explored immediately, since some
compromises are going to be necessary in the
antenna design used, is the effect of swr on
the line and how mu ch swr can be tolerated.
If the antenna/feedline system is a balanced
one where a balun is used to go from a
balanced antenna fonn to an unbalanced
coaxial transmission line, the line is run for a
reasonable distance at right angles to the
antenna plane, etc.; the power reflected back
from the antenna which it won't accept
because of the feedline/antenna impedance
mismatch will be dissipated mainly as a heat
loss . This heat loss will occur in the line and
in the matching network used between the
transmitter and the line. Only a small
amount of loss will occur because of radia
tion from the line.

So swr on the line need not necessarily be
a cause for worry regarding TVI and BCI
generated by excessive line radiation. The
main compromise that one has to accept is
regarding how much transmitter output
power it can be tolerated to have lost via
heat loss . The exact loss accumulated with
any given type of transmission line and
under any given swr condit ion can be found
in antenna manuals. Figure 1 gives a brief
summary of the losses that can occur under
some typical conditions. For instance, if one
used 30m of RG 58/U cable and the line
had a 10: 1 swr, the total loss would be 6.5
dB. In other words, sligh tly less than 25% of
the transmitter power would be accepted by
the antenna for radiation. If RG 8 were
used, the total loss would be 2.8 dB or
slightly over half the transmitter output
power would be accepted by the antenna.
The advantage of larger, low loss cable, if
one can afford it, is apparent when dealing
with a line having a high swr . For instance, if
a 30m RG8/U line has a 5: I swr, its total
loss is only 1.7 dB which means that about
2/3 o f the lransmi tter output power still
reaches the antenna. This loss may be quite

loss for 30m of
cable at 20 MHz

RG 58/U 2.5 dB
RG 59/U 1.5
RG 8!U 0.8

Additional loss
for 10:1 swr
4
3
2

Additional loss
for 5:1 swr
2
1.5
0.9

acceptable if it means that one can operate
on several bands with a compro mise anten
na.

To return to the short dip ole, one can
find the input impedance o f such an an tenna
described in great detail fo r various lengths
of dipoles in many engineering texts . When
the dipole is a VZA long, its impedance is
between 50 and 70n , depending upon
height above ground and the size of the
tubing used (a dipole const ruc te d o f tubing
and supported in the middle is assumed).
When the same dipole is used on a lower
frequency band, where its total length be
comes ¥.s A, the input ·impedance rises to
about 800n . Used on a st ill lower band,
where the total length is 1/8A, the im
pedance becomes about 1300n. These input
impedances are also highly reactive. Ob
viously the direct connect ion of a coaxial
line to suc h an an tenna would produce
excessive swr's if the antenna were operated
on some band where its total length was less
than l>A. One idea that might be ex plored is
the use o f a reverse type of 1.4 balun. That
is, step down the impedance by a factor of 4
on each band including the band on which
the dipole is l>A long. Theoretically , this

should produce an swr of from 4 to 5: I on
each band, but in practice it is doubtful if
any balun will function properly with the
highly reactive impedance present. Also, the
performance on the band where the dipole is
l>A long is compromised. The short dipole,
as such, constructed from tubing, would
appear to be a poor solution to the com
promise antenna problem. The only excep
tion would be it the dipole could be con
stru cted sufficien tly large from sheet metal
or tubing to form a broad-band bow-tie type
dipole. However, this would require con
siderable mechanical effort.

Short Vertical Antenna

The short vertical antenna deserves brief
mention because it has frequently' been
accepted as a compromise multi-band an
tenna for military applications. But usually a
good ground system has been available , and
under such a condit ion the use of such an
antenna is feasible. A good example is
shipboard usage with steel-hulled vessels.
Some ama teurs may have come across sur-
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Fig. 2. Ferrite loop antenna for single band
operation.

3

10

100

0.3

Loop Antennas

A loop ante nna is not normally thought
of being much of a transmitting an tenna,
excep t in its larger forms when it is the size
of a Quad elemen t. Some designs using small
loops fo r the frequen cy of operatio n in
volved have been developed for military
purposes where a high angle o f radiation was
desired and the loop used as a field an tenna
located close to the ground. In this case, the
loop was resonated for each particular
operating frequency using a tuning network
located at the base o f the loop. Some twenty
odd years ago some amateurs experimented
with extremely small lo ops (on the order of
60 em diameter) for apartmen t ty pe usage as
transmitting antenna. Such experimentation
con t inues even today. Several European
amateu r magazines have described ferrite
stic k loop antennas, suc h as shown in Fig. 2,
for use as transmitting loops for difficult
antenna locations. Such loops are tuned for
operation o n one band only, although of
course they can be bandswitched once the
constants fo r each band have been found by
experimentation. The capacitor divider net
work shown on the loop in Fig. 2 is used to
resonate the Joop on the operating fre
quency for ma ximum outpu t while at the
same time using the variable capacitance
divider t o match the impedance o f the
coaxial feedline fo r a I : 1 swr.

.2 .4 .6 .8 1.0 1.2
CIRCUMFERENCE OF LOOP IN )..

Fig. 3. Radiation resistance of a loop as a funct ion
of its size.

1000

-
,3--6 FERRITE RODS

BUNCHED TOGETHER

r) (\ (\

~ \....

.:rtr
COAX UNE

plus A N/BRA-6 tuners which belonged to a
standby HF antenna system. A vertical
antenna (unloaded) o f so me 5- 7 m in length
was connected directly to a coaxial cab le,
when possible of up to RG l 7/ U size. and
the tuner used at the end of the coaxial
cable run next to the ship board transmitter.
Such a syste m was feas ible since if o ne looks
at the base impedance of a vertical antenna
it will be found to vary from abou t 30n
when the antenna is ¥.sA at the opera ting
frequency. to Ion when the ante nna is 3/8A
long, to some wha t less than sn when the
antenna was 1/16 A long. So, even as a short
vertical , the an tenna did not produce swr's
of muc h mo re than 10: I on the transmission
line . The overall result was that wi th an
inh erently low- loss transmission line, a good
portion of the transmi tter power was ac
cep ted by the vertical radiator which in
itself, since no base tuning or loading was

involved, could be temporarily clamped to
any elevated portion of the sh ip's struc tu re.

If o ne does indeed have a very good
ground system that is large enough to be
effe ctive (Y.sA or longer) even on the lower
frequency bands, a remotely tuned, non-base
loaded vertica l is a good compromise anten
na to consider. A tin shee ted roo f, fo r
instance, might provide such a grou nd. How
ever, if one does not have an adequate
ground, the vertical with short rad ials will
not wo rk any better than a short dipole . T he
o nly type o f vertical that might be satisfac
tory without a ground system is one Y2 A
long. Such an antenna is not physically
feasible normally o n the lower frequency
bands.

SUFFIOENT TURNS
TO RESONATE ON

/ DESIRED BAND
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Tom O 'Hara W60RG, 102 53 E.
Nadine St ., Temple City CA 9 1780.
Communications engineer. RTIY,
TV, AM , SSB, VHF antennas, trans
mitters and receivers for HF through
UHF, solid state, and general help .

The Technicet Aid Group is a group design of equipment, computer pro- William Welsh W6DDB. 2814 Em-
of hams who have ind icated a willing- gramming, and signal circuit (failsafe ) pire Ave., Burbank CA 9 1504. Elec
ness to share their knowledge and design. tronic engineer. Beginner's problems ,
skills with o the rs. They have volun- John Teich h'8 :JJA tl6 Ruddock, code instruction , theory and regula
teered to be of service to fellow hams Cal Tech . Pasadena f A 9 1109. Novice tions.
and do so without compensation. If ami ri g probl ems. solid sta te and logic Ken Kneclu W2GYF, Box .19.
you have a technical question , look circui try . Cl intondale NY 125 15 . Tetevsion
over the list 10 see who has compete n- David Felt WB6ALF, P.O. Box 261, e ngineer. TV video, logic. and d igital
cy in the area of your q uestion. For Sierra Madre CA 9 1024. Electronics techniques.
many of the TAG members, descrip- enginee r. Qualified help in logic, digi
tions of all areas o f expertise would be tal and analog design , so lid sta te, AM
lengthy , so an abbreviated description and TV .
is given . When stating your problem, Robert Groh WA 2CKY, 65 Rox
give as much Information as possible borough Rd. , Rochester NY 146 19.
and clearly state the difficulty . En- Communications engineer. Bob can
close a SASE for reply . lend a hand in HF and VHF transmit-

For those hams who have a desire ter and receiver design as well as Bn:~e Creigh to.~ WA 5JVL. 25 17
to share , the TAG is the thing for you. solid-state logic and digital techniques. M~talTle Ct:, Metairie LA 70002. EI~c
Send a brief note request ing the mem- earl Miller WA 6ZHT. 334 Paragon tncal englne~r . Antenna~, N~~lce
bership fonn, fill it in and send it Ave., Stockton CA 95207. Co mputer probl:ms, solid s ta ~e , logic, digital
back . It asks a few q uestions abo ut technician . Carl' s specialty area is techniques. test eq uipment, and gen-
your qualifications, and there is a solid-state QRP. eral help .
check-list to indicate your fields of George Daughters WB6AIG. 1560 Tom Bo.rok WB2PFY 2 15-33 23
compete nce These co ver all modes h D Si CA 94087 Rd., Bayside NY 11360. Student.. Klamat r., unnyva e . T ' . II IT d h 1
curre n tly used by hams, an tenna de- Research associate. HF transmitter N°~ IS e s~ehcla hY.qua lib" to : Ph
sign and theory transmitter and re- d ' SSB d lid ovrces Wit t err pro ems WIt

, an receiver, , an SOu state , are I ' I I d iv HF d
ceiver design for HF. VH F, and UHF, George's field s. ransnu ers an recer ers: an
logic, ICs, general help, and o ther D Hausma n VE3BUE 267 North- VH~ antennas, HF receivers, te st
areas As more members are added . PI W I 0" C d equipment . and surplus, Morse code. , crest , ater 00, ntano , ana a. . t ti
their. names and addresses will be Student. Novice transmitter and re- ins ruc Ion . I K9ALD 28 1I
published. ceiver. problems as well as logic, digita l Wi~i~~erst.Talh~~paign IL ' 61820.

R obert Perlman WB2VRW, 3 techn iques and lCs. . '..
Josten Place , Hudson NY 12534. Elec- Hugh Wells W6WTU 14 11 18th St. SESn"'Bneer. Roger l~dadePt w,lt~ . AM

d
,

" . . . ' " • an tennas, SOu state , OgiC an
tnca engmeen ng student . WtlJ help Manhattan Beach CA 90226 . Elec- di I hni IC I I '

ith N ' I ' II d . . . .. igtta te e iques, s, es equip-WI ovrce ransnu ers an receiv- trorucs instructor. Hugh can help With d h I h I
d hel f b ' , h ' ment, an a t er genera e p.

ers, an any e p or egmnmg ams. AM . NOVIce problems, VHF·UHF re- O ' G fshei WA 6UYD 1427
.Thomas Laffin WJFJ~, ~ox 1 3 ~ , ceivers and converters, so lid state , test W. ;;k ~~. ,s ~~i CA 95240. TV

Hillsboro NH 03244. Radio communi- equipment FM and repeaters and hni 0 " b' f ". .... . ' , tee ntClan . m s IS capa e 0 assrsnng
cations technician: Special aid to ex- general help . . II fi Id f k DC

. In a Ie s 0 amateur wor ,
CHers and those who need terms 111 Charles Hill WA lLQO 4005 Camp- h gh UHF " II N '

ilv understood termsr ai . t rou ogle as we as oviceeast y understood terms; aid to Nov- bell St ., Baker OR 97814. Student. hI '
ices and Techs interested in MA~S , TV , Novice t ran smitter problems, and ekhn Allen K1FWF. 11 2 Edgemoor
RACES, CD, and CAP; how to build logic La I h NY '4850 T h ' I

d . ' ne, t aca . ec mca
an scrounge parts; assistance on ham }"I", P,',I,.,· "'A"DGII' Route 4 di J h . f assi I'. . ". . irector. 0 n s areas 0 a ~ls ance are
history, ATV, microwave , and general Owaton na MN 55060 EE technician VHF d UHF I 'h I I • . an an ennas, receivers,

e p. Joh n will help wit h RTTY . AM. SSB. and transmitters, solid state and digi-
Theodore Cotten W4UMF. 8603 Novice gear , HF transmitt ers and rc- tal techniques. ICs, and SSB.

Conove r PI. . Alexandria VA 2230H. ceivers. soli d state, ICs, and test eq uip- Eugene F!t' lflillg WfJIIMK. 1327
Geophysicist. Specially prepared to rnent. Prai ri e Rd., Colo rado Springs CO
answe r q uest io ns about SSTV and ROil 77l1mrJS W8QYRj fJ , 1928 S. 80909. Rad io and tel evision repair
ATV . Beverly Glen Bl vd.. Apr. 12. Los experience. Eugene wi ll be glad to

J. Bradley Flippin K6HPR, 11 6 Angeles CA 90025, tel. 55 h-272 1. help with fI F transmitters. receivers
Mo ntecito Ave.. Apt. M., Monterey Commercial co mmunicalions experi- and test equ ipment. In add itio n to
CA 93940. Elect ron ic engineer. Help ence. Ron is willi ng 10 assist with letters. he will accep t open reel tape
with RITY, data processing and pro- beginners' problems , th eo ry and rcgu- ann braille co rrespo ndence.
gramming, general. lati ons. RORer A. tto ini W/N UDP. 2753 W.

Ira Kavaler WA2ZIR, P.O. Box 54, Jim Jin dri ck WA9QYC. 801 CoyIt." , Ch ica go IL 60645 . Electrical
Flatbush Sta., Brooklyn NY 11 226. Florence Ave., Racine WI 53402. Con- e ngineer. Roger conducts Novice and
Electrica l engineer. Assistance o ffered suiting engineer. General help as well Ge neral Class code and theo ry courses
in theoretical aspec ts of elec trici ty as HF, VHF, and UHF antennas, and will he happy to assist those
and elec tron ics from de to UHF, transmitters, and receivers. seeking licenses .

7B 73 MAGAZINE



•

UNBALANCED
TO

lfolEW.ANCEO
1'4 STEPUP

~31 4

ANT.

~ .J

BALANCED
TO

lfolBALANCED

I ' I

COAX
LINE

the c ircu mfe re nce is . ~ 5 A wi t h un im pedance
of a bout 1- 1r2 .

Feeding such a loop with a coaxia l line
directly (but thro ugh a balun fo r sy mmet ry )
would not produce a n intolerab le SWf on 15
or 20 meters but there would hardly be too
much hope o f any performance on 40
meters. Since a balun ha s to be used anyway .
it would be better to raise the impedance of
the loop by a fixed factor to provide a
somewhat better match on 40 meters. For
instance , if aU impedance levels were raised'
by a factor of four, the 15 meter impedance
would be 160n, the 20 meter impedance
48n and the 40 meter impedance 4 - 8n.
The 15 me ter swr still remains tolerable, the
20 meter matching has been conside rably
improved, and a t least there is a bettcr
chance of getting some power into the
antenna o n 40 meters.

The method to accomplish these im
pedance changes is a little bit different than
the usual 4 : I balun which goes from say
50n unbalanced to 200n balanced. Here we
would like to raise the balanced (antenna)
impedance while going from a balanced to
unbalanced condition. This can be done by
using eit her o ne o r two standard toroid
balun kits but wound as shown in Fig. S.
What is .done is that the balanced load
(antenna) is first transformed to an un
balanced load by o ne toroid winding. Then a
4 times unbalanced to unbalanced step-up

79

Fig. S. Two baJuns are requ ired. Each can be
wound on half of a toroid or on two separate
toroids.

'-TUBING

'-TUBING

I
( B) 1_ -WOOOEN CENTER Sl.f'F'OOT

I _TUBING OR WIRE

I
I

Such rrumature loops work to a degree
but no one will deny that they are extremely
inefficient. If, however, one star ts to investi
gate the lo op possibilities somewhere be
tween those o f the quad size lo op and a
miniature loop, some interesting results oc

cur. For ins tance, Fig. 3 is a plot of the
impedance of a loop as a function of its
circu mference in wavelengths. The im
pedance for a loop Jess than a wavelength in
circu mference is approxima tely eq ual to :

197 x (Circumference in X)4
The impedance fall s off very rapidly as

the size o f the loop be comes sma ll in terms
of wavelengths. But , nonetheless, the values
themselves do rema in within managea ble
limits if the loop is not made extre me ly
sma ll.

There are many designs that one can
develop from the lo op antenna idea if one
studies the cha rt a nd some of the impedance
ma tch ing transforme rs described later. For
instan ce , a " loop" usin g th e forms of Fig.
4(A) or (B) and having a total circumference
of from 9 to 12m are quit e feasible usin g a
combina tion o f alu minu m tu bing and heavy
wire construction. Such a lo op o n 15 meters
will have a circu mfere nce o f about a .75
wavelength and hence an im pedance of
ab out 40f2. On 20 meters it is about .5X
wi th an impedance of J2n. On 40 me te rs

TO BALUN
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( A )

Fig. 4. The forms of triangular loops which lend
themselves to single point support at the base.

TO BALUN



to roid winding is used to go into the coaxia l
line. The two windings may be placed on
one toroid core by having each winding
occupy half of the core or separate cores
may be used.

The low base imp edance of this type of
antenna allows construction to be simplified
since the ba se insula tor need not be a good
RF insulating material. For instance, if the
antenna form o f Fig. 4(A) is const ructed by
having each of the V arms being a length of
TV mast or o the r tubing, the base plate
where they corne together can be a hard
wo oden board to which they are bolted .

Theoretically the efficiency o f such a
loop antenna, except for the line lo sses, can
be quite high since it is depend ent on the
ratio of the ohmic losses of the antenna
structure to the imped an ce on each band.

If the antenna structu re is construc ted
carefu lly such that the ohmic loss is a small
fraction of an ohm, one can even expect that
on 40 meters most of the power accepted by
the antenna will be rad iated . In practice , of
cou rse, the theoretical efficiency is never
achieved for a number of reasons. The
baluns do not fu nc tion exactly as desired
with low impedance loads, the bond ing
between an ten na sections will invariably
introduce so me ohmic loss, etc . Nonetheless,
the antenna will radiate and definitely get
so me signal -coupled into space from ho pe
fully a n elevated position from which it can
do so me good.

As was mentioned before, one can de
termine various other small loop de signs,
depending upon the space available to con
struct the lo op and the bands on which o ne
wants to ope rate.
Transmission Line Tuner

A tuner is invariably required in the
transmission line if one is going to accept a

@ COAX LHE
J1., TO ANTENNA

Fig. 6. Simple transmission line tun er to couple
coax line operating at a high swr into a transmitter
requiring 50-7on load at a low swr.

80

coaxial line opera ting with a high swr. Some
transmitters will accept and load into coaxial
lines directly which have a high SWf. This is
particularly true for some low-power Novice
class designs but is gene rally not true for the
usual SSB transceiver which will not tolerate
a line swr of over 2 : I . Usually, however, one
also has to use a low pass filter in the line
after the transmitter to eliminate TVI prob
lems. Such filters if they are to operate
properly and provide their design harmonic
attention must be opera ted in a "flat" line.

There are various fo rms of tuners that
one can find described in the various hand
books and magazines. I have used the design
o f Fig. 6 very successfully with a number of
experimen ta l antenna designs and with co
axial lines operating at high swr's. It is the
familiar "trans-match" design. Extra capa
city has to be added ac ross the terminals
" XX" fo r u se on 40 and 80 meters. The
exact value depends on the impedance being
matched and will vary from 100- 500 pF.
An other variable capacit or in ser ies with the
output is some times shown with this design
coupler but I have rarely found it to be
absolutely necessary if the coil tap point is
carefully adjus ted . The variab le capac itor is
set at maximum to star t the tuning process
and the coil tap point , using the minimum
amount o f indu ctance found which produces
the minimum swr on an swr meter located
between the tran smitter and the tuner ( the
transmitter was initially tuned up using a
dummy load). The variable capacitor is then
tuned to further lower the swr and the
process repeated until the lowest possible
swr is ob tained. As a final che ck, a field
strength meter should be used to check that
the coil tap position used also provides the
best field strengths.

Summary

Under the initital environmental and con
struct ional restraints stated, a small loop
appears to offer the best chance of achieving
a degree o f satisfactory multi-band operation
until a more sophisticated multi-band an
tenna can be installed. The ch arts and
examp le presented should allow one to
arrive at a design which satisfies almost any
immediate need .

. ..W2EEY
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$255

$250

Tt'BE~ . RECEI\I;'\'G A:'IiD TRA:\ ~·

\ Il ITI:'\ G . Many oldies. What do you
want and what wi ll you pay . B. Weed,
283 Davis St., Northboro. Mass.
01532.

GIANT N.!':. CONVENTION spo n
sored by FEMARA Sept. 29& 30 at
Dunfey's Hyannis Reso rt o n Cape
Cod. Huge flea market, semi nars, FM,
SSTV, NEDXCC, AMSAT, YL trips, 2 .
pools, golf, beaches, sailing. Early bird
registration still only 53 fro m
Wl ZOO. 17 Barnes Ave., E. Boston,
Mass. 02128. Special early bird hotel
discount available.

C:ANA IHANS, FREE 120 page elec
tro nics catalog, ETCO· B 464 McG ill,
Montreal.

IlA\ln:s n :n s 39th Hamfest and Pic
nic, Sunday, August 12. 1973. Santa
Fe Park, 9 1st and Wolf Road. Will ow
Springs, Illinois, southwest o f Chi
cago. Exhibits for OM's and XYL's .
Famous Swappers Row. Information
contact John Raiger K9DRS, 89 19
Goltview, Orland Park. Ill ino is 6046 2.
T ic ke t s write Joseph Poradyla
WA91WU, 5701 So. Cal ifornia Ave.,
Chicago, III. 60629.

21\1 FM T HANSCE IVER - Denshi
(identical wi th Ross-White - see 73's
rev iew, April 19 72 , p.99)' 13
measured watts output. 12 channels,
Se n t ry precision, .OCXJ5 crystals,
146.04/64; 13/73; 16176; 19179;
22/82; 25/85; 28/88; 31/91 ; 34194;
94/94 ; 52/52. Accessories, ma nual,
extras. original carton. Phelps-Dodge
5/B wave 3.5 db gain antenna , tru nk 
roof mou nt. Two months old - too
muc h traveling non- repeater-served
areas. $355 comp lete. Delivered con
ti ne n ta l U.S . WA 1G NX, 8 0b
Rei nhart, 11 Old Fie ld Road, Rowa y
ton, Conn. 06853.

" UO-" A:'IiI) non" new guaranteed
buys. Triex MW50 Tower 250.75;
MW65 331.50; W51 (FOB Calif.)
386.00; HAM·M 99.00; TR44 59.95;
AR22 R 3 1.95; HyGain TH6DXX
139.00; 2048A 129.00; TH3MK3
114.00; Mosley CL35 149.00; CL33
124.00; TA33 114.00; MCQ38 91.00;
S402 143.00; MP33 90.00; Belden
8214 RG8fU foam coax 17df ft ; 8448
8wi re rotor cable 101if ft ; Mall ory
2.5A11000PI V epoxy diode 29d;
Wri te specific needs new panel meters,
many stock: . Quote disconti nued
tubes; Quote Clegg FM27B; Halli
crafters FPM3OOA; Standard; Regen
cy; Eimac ; Midland 2MFM; Coll ins
and CDE replacement parts stock;
Hardbound techn ical magazines, many
types f rom Pet ro Library 3.00fy r,
write needs. 9pin ceramic 6 L0 6 sock
et 5Od; 6V112V124V/ 1.5 A tran s
forme r 2.49 ; 135 V/ 500MA-6.3 V13A
2.95; All items guaranteed, Shipping
charges collect. Madison Electronics,
1508 McKinney, Houston, Texas
77002 (7131 224·2668.
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$400
$265

$250

EQUIPMENT FROM 73
The following list of gear, unless

otherwise noted, consist s of brand
new equipment purchased for testing
purposes a niy. Some have been tested,
some remain u nopened in o ri gi nal
cartons. We are offeri ng this gear at a
c onsiderab le discount on a first -come
first-served basis.
Heath IB 101 and
Vanquard Scaler
Miida Digipet 60 counter with
Digipet 160 converter
Tempo CL 220 220 xcvr
HR2MS 8 ch scanning 2m xcvr
15W
TME ·H-LMU 16 ch scanning
rcvr 6/2 1'%/m $255
Digi tal Logiclocks $80
Midland 13509 220 xcvr $200
Midland 1520 hand-held 2 meter $ 190
SBE 450450 xcvr $340
Clegg 278 2m xcvr $380
Dycomm 2m repeater $425
Standard repeater $550
HR~6 25W $190
Wi lso n 6 el. 20m beam $250
(pick-up only)
Wi lson 7 el. 15m beam
[pick-up only)

RARE HARGAI:'Ii ! 500 milliamp RF
meter with 12 watt 50 ohm dummy,
9 .50. 3. 10, Or 15 amp RF, very few,
act fast. at 3.75. Aemit Money Order
or bank check. Shipped postpaid.
SSTV, P7, 5 to 10 inch electromag
netic and electrostatic foc us, 13. 50 to
26.00. 16d SAS E complete specs,
prices all ty pes. Lotz W5HCO. 750
Flo rida Blvd., New Orleans, La,
70 124.

REWARD for informat io n lead ing to
recovery of stolen YAE$U FT-101
s1nB2G12279fCW, 1.8 MHz, CW filter
i ns t a ll e d ; AEGENCY H R-2
s/n03-02030. W4GF, 72 16 Valleycrest
Blvd., Annandale VA 22003 (703)
56Q.5229.

WARR E:'\' fI:\\I FEST, Largest family
style Hamfest in East. Sunday. August
19th, @ Famous Yankee Lake Park.
Giant Fleamarket. Swimming, Pic
nicking - All Free. Details QS L
W8VT D.

1I00SIER EL ECTRON ICS - Your
ham headqu arters in the heart of the
Midwest where only the fines t arne
teu r equipme nt is sold. Ind ividual,
personal service by experienced and
active hams . Fecto rv-eutnortzed deal·
ers for Regency, Genave. Drake,
Standard, Clegg, Ten-Tee, Kenwood,
Tempo, Midland. Galaxy, Hv.Gain,
CushCraft. Mosley, Ham-M, Hustler,
plus many more. Orders for in-stoc k
merchandise shipped the same day.
Wri te o r call today for our quote and
try our persona l, friendl y Hoosier
service. Hoosier Electron ics, R.R. 25,
Box 403, Terre Haute, Indiana 47 802.
(8121·894·2397.

ACTIVE IIA\lS - Monthly mailer of
reconditioned and new equipment
specials. Sell - Buy - Trade. Write
Associated Radio, 8012 Conse r, Over
land Park, Kansas 66204.

FO U.'\D:\TIO~ FOR A\ IATEU R
RAmO annual Harnfest Sunday 21
October 19 73 at Gaithersburg, Marv
land Fairgrounds.

We canno l chec~ ,n lO a;odl _'1_. so c.,.".... ,

Emplor .

for $ 1 ..xlr' we C... ma,n l.,n. ' ''Ply bo. fo,
YOu _

We w,lI be 'he j" d ll" 01 $U"ab,I>I., of ad •. Our
rl!'Sl>on.,b,hlY fm e<rors e . ",nd. only 10 p"nl ·
ing . correc l ad ,n . lale r ' ssue,

01<:1.1\11\1{ VA IIAi\1FEST, August 19,
1973 . Harr ington Fairgrounds. Aegis
tretion fee $2 advance, $3 at the gate.
For information. write Delmarva
Hamfest . tnc ., Route 2, Box 90,
Laurel, Delaware 19956.

Typo> c o p y. P",aoe and puncTu.le .. . ltClly ...
yo u w"'" ,I ' 0 appe a ,. No al l-caPl lal ad•.

ONd" ne l Ot _ .. Ihe hI 0 1 ' he man ,h 1-.
monl '" 1'1"'0< '0 publ",a llOn For e xample
Janu;t<y 151 .. Ih.. deadhM 10' I" . M,,",ch .. ......
......"'" w ,W"'" ma ,1ed on Th.. 101" 0 1 FlPb<u,,",y .

Price _ $ 2 po>r 25 w ord. 10< no n-co'nme rc'ai
p ; $10 po>r 2 5 word. 10< bu..n Pn venlu ' ''' No
d,,,,la y ad. Or .ncy d 'ocou n l In<; Iude yo u.

chec ~ W'I" 0<"'"

CO\1 PLETE SET: 73 Magazine, Vol·
ume 1, Number 1 to Present, $100
p lus postage. Arthur E. Boyers, 719
Randolph, Topeka, Kansas 66606.
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PC HOARDS, CW Time Identifier
$ 12. 50, RTTY Speed Converter
$5.00, TT Decoder $5.50 300 MH z
Decade Scaler $ 1.95. All boards sent
ppd & drilled. Many others available,
Charles R. Sempirek/KBWDC, At 3,
Box 1, Bellaire. Ohio 43906,

SSTV FOCUS/UEFI ,ECTlC):\" COi l,
KIT fo r K7YZZ l "4"Plumbicon type
camera circui t (re. 73 Magazine, Sept.
721 co mplete with repri nt arti cle.
$19.95 postpaid in U.S. and Canada.
Also fast scan 1"4" coil kits as well as
many other SSTV kits, parts and
plans. See regular ad elsewhere in
magazine. Write or phone for free
catalog. ATV RESEARCH, 1301 N.
Broadway, Dept. 73C, Dakota City,
Nebr. 68731.

GREAT ER INIlI 1\NAI·OI.IS 111\\1 
Ff.ST, August 12, 1973, Gas Co.
Recreat iona l Area, 2 miles east of
Emerson Ave., on Thompson Rd.,
P.O. Bo x 19449, Indianapolis. Ind.
462 19.

•



DRA KE 2C Xtal Galb. with 2C a and
Drake 2NT xmtr. $295.00. Like new.
Bart Burne, 1725 Wyoming Ave.•
Scranton PA 18509.

FOR SALE! Hammartund FM50A. 35
watt FM transceiver with remote and
manual, very good condition, $135.
Wi th xtals fo} C.A.P. $ 160. Shippi ng
paid. Pat rick Butler. 1833 N. Indiana,
Peoria. 111. 61603.

WANT HP-35 CALCULATOR, certain
toy trains ; cash o r trade FT-1 0l,
ML-2. Describe trai ns by letteri ng!
numbers. not by age . K9CMN, 3381
Ho\WlI. Milwaukee, Wis. 53207.

WA NT ED ! ! Eng in e er / Tec hnician
ready to meet t he challenege of
exciting new products. We want a
sharp man with experience and ideas
to join t he technical staff of
ISC/Clegg. Great opportunity for the
right man. contact Ed Clegg at ISC,
Clegg Division, 3050 Hempland Road,
Lancaster, PA 17601. (7 17·299-3671)

COMP I,ETE STATIO:"! $525 fir m or
separate as listed , HT 3 7 $185,
SX10'A S155, HA 2 ";th PS S125,
Home Brew Linear (ma tches HT 37
1000 Watts) $100, 0104 $15, John
son Matchbox two element 2 mtr
collinears with stacking kit $25; will
not se ll separate before chance to sell
complete. Also have back issues of
OST from 1925 up - most complete
- send SASE for list - would prefer
to sell comp le te . Write K1VN E,

MIX PLEASURE wrru PLEASURE. Tom, 22 Lockwood sr, Bellows Fa lls,
Vt. or call days 802-254-9988,

19 73 Ham burg Interna tio nal Hamfest 802.463.4209.
on Sept. ~5 only 4 5 minute~ from WILL PAY $4.00 each for magnetic
fabulous Niagara Falls. R'( parking for tapes for IBM MT/ST Se lec t ric Com
weekend onl y. $2.50 WIth book-up. poser. Must be in top condition. Box
Details: Valerie Orgera K3KGC, 187 UN11M, 73 Magazine, Peterboroum
Ma in, Ham bu rg, N.Y. 14075. NH 03458.

HP4 16A ratio me te r $ 125. Gt"rt~h

RT-5R ratiot ra nsfo rmer like new
$1(X). Beckmen 7250 BR counte r
$35. Freq uency standard - late model
NAVY - VRG·9. 5. 1• •001 MHz
output. 220 VAC or 24 VDC errer
gency input. Similar in specs to a
Sul tz e r 5 with 5P su pply $ 1000. Wi ll
consider t rade fo r surplus video eq uip
ment.. Norman Gillaspie, Box 2 124,
M ontere y , CA . 93940.
1-408-375-7424.

FIN DLAY ANNUAL HA,\IF Io:5T,
Riverside Park , Find lay. Ohio ....
Sunday, Sept. 9 - Advance Donation
Tickets $1.00 from C. Foltz WBUN,
W. Hobart, F indl~y. Ohio 45840.

GONSET Communicator III 2 meters
$100, Gonset 3063 2 meter power
amp lifier $75, package $150; Motor·
ola p-33BAC with Ni-Cads 94/94
34194 S125; Heat h HX-20 S" O.
HR-20 S75, HP-20 S25. HP-10 $35,
Hustler 8G- l0 mobile antennas mast
mount $35, package $145; you pay
shipping - W5PNY, 2506-A 35th St.,
Los Alamos, New Mexico 87544.

WANTED OLD RAD IO TR ANSCRl p·
T ION DISCS. Any size or speed. Send
list and details to Larry Kiner, W7FIZ.
7554 132nd Ave. N.E., Kirkland,
Wash. 98033.

ROANOKE IJI VI SION CONVEN
TiON - Sept. 14-16, 1973, Reston,
Va. (near Dulles Airport) Unusual
wide interest programs and sessions.
Write K4MD. Box 7388. Warrenton,
Va. 22186.

BA HAMAS. Great Exuma Hillside lot
three way take-off, 80 feet by 125
feet, S3,ooo or nearest. Photos avail
able. Talbott, 940 Denwood. Victoria,
British Columbia.

PLASTI C ENGRAVED CA I.L
PLATES w/pin S1.25. WA2UUY. 15
Vincent St .. Par lin NJ 08859.

HO~IEHREW IKW LINEAR W/PS
$85. ATV camera #XTlA $65. Home
brew ATV 15W xmtr $30. Christie.
92·25 175th St., Jamaica NY 11 433.

$29.95
postpaid

Model 432PA

Mode1 432PA-113.5dB NFl 554 .95
Model 432 PC-l 0.5 10 2.0 dB NF l $94_95

Write to, our new Cdt6/0g of

JJAntl VHFIUH;~n;~:~;1P",mp,
n n Succasunna NJ 07876

laboratories 201 ·584-6521

Preamps with aU ,.... aDOW features plUS Ie Po_r Supply ana Dill'
Catl Cab,nel :

•
Two mge II. MC BiPOlar and MOSFET Preilmp lor IJX. FM. ATV &,
Spio&t' Work. Typically 3.5 dB Nf for ellcellent _ilk signal
reception. 20 dB Gain, 20M Hl Bandwidth, 12V dc, with metal e.se.
postpaid and guaranteed. Model 432PA Only $29.95.
Super $l!ns; ';ve Model 4J2PC _ as ebove bu t very low noise K6001
input stage, 1.5 to 2.0 dB Nf S69.95 .

$54.95
postpaid

Model 432PA·l

NEW!!
440 MHz PREAMPS

PQWE R (inloul' PRICE
1W/25W $ 85.00

lOW/SOW IOS.oo
IW/5QW 130.00

lOW/8S+W 180.00
l W/85+W 195.00

lOW/12()+W 220.00
lW/120+W 235.00

MOO
252
502

5028
802

8028
1002·3

1002-38

M
E
T
E
R

4657 No rt h R a ve n swood Avenue
Chicago, III. 60640 (31 2) 334-3200

TALKPOWERf

Solid State
Micro-Strip Circ ui t.
Readv-to-qo,
cables s up p lied.

All U.S_Made .
In stock. Shipped
t he same day U .P.S.
p repaid , Cashier 's
Check or M.O.

ERICKSON
COMMUNICATIONS

TEMPO POWER AMPS up to 135 W
output with 1 to
25 W drive
from mobile. 1111
base or HT.,.
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SPINOFFS:

FROM NASA

TO THE

Charles J . Vlahos WB21CV
15 Indian Drive
WoodvJjf[ Lake NJ 07675

RADIO AMATEUR

•

P robably better th an anyone else , the
radio ama teur fully recognizes that one

of th e grea t sophistica tions of our space
program has been radio comm un ications.
The many successes of our manned and
unmanned capsules and satellites are old hat
by now, but consisten t success obviously
would n ot have been possible withou t sig
nificant advances in tel emetry . communica
tions, and more spec ifically, elect ronics.
Probab ly no industry in the world , at any
time , has advanced the sta te of the art of
elec tronics as has NASA, th rough its vast
network of contractors and subcontrac tors.

Fortunately fo r general ind ustry - and
for the radio amateur - NASA and the
Atomic Ene rgy Commission have estab lished
a program to disseminate mu ch of this
in forma tion to t he genera l public . NASA
calls this program the " Technology Utiliza
tion Program." Its purpose is just what it
says, to pass on to the public those develop
ments wh ich cou ld have potential use out
side th e aerospace and nuclear com muni ties.
The o bject of all this is to allow NASA and
the AEC to earn for the public an increased
return on the public's investment in aero
space and nuclear research and development
pro grams. The wh ole concept is often refer
red to as the "spinoff's" from space.

In the course of my work, I have been
privileged to review many of the publica
tions published for this purpose by NASA.
While many o f the o fferings are highly

JULY 1973

specialize d and mostly applicable to indus
try , we did note a few that are worth passing
on to the radio fra te rnity.

What follows are selected extra cts that
appeared in recent NASA bulletins, more
specifica lly, SP·5942(O t) and SP-5943(0 I).
The first bulletin is e ntitled, " DC Power
Circuits" an d the second, "Testing Methods
and Techniques : Testing Elec t rical and Elec
tronic Devices." Both bulletins are available
through the National Technical Information
Service , Springfield VA 221 51 , at $ 1.00 a
copy . Each bulletin also includes a reader 's
service ca rd fo r additional infonnation.

" A

1"
ea

•
1"

Fig. 1. Dual-voltage power supply with increased
efficiency.

Yo u will note in each case values of
elec tronic componen ts are omi tted. This was
not an oversigh t, as the bulletins do not as a
rule show the value of the specific compon
ent to use . It 's qui te possible that sending in
the reader's service card mentioned above
will bring the rea der this addi tional informa
tion. On the o ther hand, the more know
ledgeable and enterp rising amateur can sub
sti t u te his own values and st ill get the
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WRITE FOR NAME OF NEAREST OEALER

ELECTROLYTIC CAPACITORS

--0+4 TO +""r YOC

•
211 voc SOUFIC£
(CENTER TAPP£OI. n

YOC-

This circ uit can be used In lieu of
relatively complex and expe nsive voltage
regulators to supply dual voltages wherever
precise voltage regula tion is not required .

Figure 1 shows the primary winding of
the power transformer is connec ted to the ac
source, and the secondary winding is con
nected to the full-wave rectifier consisting of
diodes D1 and D2. The unfiltered output
from the full wave rectifie r is fed, in pa rallel,
to a conventional choke-input filter branch
and a diode-eapacitor branch. The diode,
D3, in this branch conducts on the peaks of
the full-wave - rec t ifier current and charges
capaci tor C1 to the peak voltage across
one-half of the secondary winding of the
power transformer. The voltage at te rminal
A is ap proximately 40% greater than at
terminal B. The required peak inverse
volt age rating of diode D3 is only one-half
the peak voltage across the full secondary
winding. For maximum voltage output at
terminal A, a high co nduc tance semiconduc
tor diode is used in the branch . Source :
Lewis Research Center (LEW-90 107) .

Dual-Voltage Power Supply

desired results. The code following each
project is a NA SA code fo r reference pur
poses.

NOW ....

J.......!io".. ~(MJ 111(1-110 I' f. R......n~t 1 ~ 1"". t ....amit ino"bli".. . 2 3/4" ~

3 118" , ..~.. I.. 3ffl" d. , :W,"l. ..... r' r~d"t...l lo '4".r ..nd . U .50

5·.....' ;" ... ..un pl. ..... ......h"". C.....d ~mtr l....din.: r . p. 3Y." h . \ 2 314-
.. . \ 6" I. ~ h.ofl JI8" d. , 5/ 16- I. :'h~ I. -Ilho. Onh 25 in
otorl. . . ..-h S3.95.

\ll'l .H t RF. Q :R-\ \lIC TRI'l ' IUt . h ...t 9-3511. 7·.,J,'i 1'"
3/S" d. ,110" h _ h .SlIt

3.••·<-li""•. 2U I'f. I"" -ri" "jlh m;", <lri G.."d fur . hI' h,,,... ..
rnn rt l IS" d. ,t,.H 151 :1 fn' $ I.H.';

""OR f 118- "".f1.bl..I. ""."" 1~1""..• .• .•••••••••••... llW

VARIABLE CAPACITORS

Bomar Dealers have am ple stock
fo r all popula r 2-meter transceiv
ers and scanners pill s certifica tes
fo r special crystal needs.

the "longplaying"crystals
BOMAR CRYSTAL COMPANY

201 Blackford Ave., Middles... N. J. 08846
Phone 1201l 356-7787

~d lor our ~ flyer lu ll of b¥gains in surplus pa rts & eQUi pmen l,

JEFF-TRONICS
4252 Pearl Rd .. Cleveland . QH 44109

Fig. 2. Dual polarity power supply•

Dual Polarity Power Supply

A majority of elec tronic systems use
in d ivi du al oscillator-transforme r-rec tifier
power supplies, operating fro m 28 V dc to
supply a positive and negative voltage fo r the
subassembly units. In Fig . 2, the dual polar
ity power su pply provides a +1 4 and -14V to
ope rate the va rious subasse mbly elec tronic
modules directly, instead of using a 28 V de
supply with the negative terminal grounded.
Other 28V accessories; I.e ., motors, relays,

•
Mmimu m o rde r $2.00

Plea-;e add g, iPf),ng cha rges 10 order .

~nnn mI . 25 uk. Ind. (:. 1. r I , /8 , I'","" iliad" bak..lil..
.._ h S 1.541

znl)() mi . :In , do' . ~ ,...~.... I JtS- :1: 3/ 1" T ..;~t ,....""C •••....• IlW

100 mi . lUll , .... . (;.,on. Inol r. PIlip in lo , ....1.1 ......1....1. I 3/S" d , J W ·•
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . •• •• ...a.... "(~

III ml ... :!O ",r. ·ISO " I,·.•\ .."'".... . I :1/8"' ... :r', ..·j lh "" ""'l ing
..Iall'l" •..••• ,., . . • . •. • . • . •. .. • . • . . Ilkl h . 6 I... $:1:.un

:>lIn mf . :1:5 , do,. (;.,on. f lr. 1" ' d :1: Il lot" 6 for 52.1111

In ",1 ... :1ll ",I" :.'U mI . ,jIlU , r irI. I .lIS" " J" r ....""pronc
. • . • . • . . . • . • .. . . . • . •. • • • • .. . . . • . .. 75~ f' a<·h. .1 Inr 1 1.9(1

:W nll ... In mi . 15n • . '" :1:11 ml'. :1:5 .d,'. ' laU,,') FP. 1" d . ... :1" J.
T .. i-. II'"," g. ....... .. .. .. • .. . • • • . • . . • •: \.~' pa.• :1 Inr $UHI
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MOSF ET Improves Performance of Power
Supply Regulator

T he circu it shown in Fig. 3 provides a
h igher degree of power su p ply voltage regu
lation and te mperatu re compensa tion than a
conve ntional circuit usi ng a ze ner diod e as a
voltage reference. The improvement is made
possible by usi ng a MOSF ET. Q4 . as the
volt age reference in place of the zener diode.
As in the case of the conve nt ional regulator,
the improved regulator utilizes a bridge
circuit R I , R2, Q4 (i n place of a zener
diode) and R3 , and a di fference amplifier
consis t ing of Q I , Q 2. and R4 . and R5
allowing initial opera tion at power turn-on.
The regulator performance is determined by
the vo ltage difference between VI and V2
produced by a change in regulato r supply
YR . The diffe rence amplifier gain and cur
rent gain of transistor Q3 amplify this
voltage difference to determine the closed
lo op performance. Cross coupling of the gate
o f Q4 to the base of Q I allows Q4 to serve
also as an addit ional amplifier.
Source : D.C. Lokerson, Goddard

Space Flight Center (GSC-IO022)

T est ing Sem ic onductor s Without
Disconnecting Them From Circuit

An oscilloscope, togeth er with the test
circuit shown in Fig. 4 , can be used to check
semiconduc tors that are wire d into a circuit.
For transistors , approximate gain and linear
ity can be determined ; for diodes, open

. vs

"'

·,

(0 (2) CO CQ ([) 8 CD
'"' ..... NON-LINEAR GOOD OIOOE ""'. SHOAT

TAANSISTOR ntAHSISTOR TAANSISTOR 01 00£ AEVEASEO CIRCUIT CIRCUIT
IN TESTER

Fig.4. Circuit fo r testing semiconductors "in circui t. "

~

±"
7\J)

.. ...,
( ,

.' .,
vr r;,J ~.,

••
,

TAANSISTOR ..
UNOEA TEST , f,

....
sa S3 TRANSISTOR

~ - , OOOOE

': (
,

CAL8AATE, ,,
I TRANSISTClA,
I r~

OROUND

~
, j OIOOE_ ', ~ CAL.

II
I

UNOER
GAIN TEST

HQRIZONT

Fig.S. MOSFET improves power supply regulator.

and solen oid valves can be ope ra ted on a
28V input, with the return to -14V. Using
separate supplies provides a measure of
redundancy and minimizes ele ct ronic inter
ference from closing relays and switches.

The circuit performs the fun ction of a
power distribution network fo r the other
modules, without the need of a tran sformer.
Important advantages of the unit include
significant reductions in weight , size and
costs, and internal power dissipation.
Source : G.O. Bohot , P.E. Fincik , and A.L.

Varneau of No . Am . Ro ckwell
Corp . under contract to Manned
Spacecraft Center (MSC- 17072)
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Fig.5. Economical weatherproof helical an tenna .

circuits, short circuits, and reversed polarity
are ind icated clearly. The quality and break
down point of low voltage (less than IOV)
zener diodes can be measured .

The idealized oscilloscope traces show the
types of waveforms to be expected under
various circ umsta nces, p rovided that the
impedance of the externa l circuit is much
greater than that of the componen t under
test. If this is not so, the waveforms will
vary , depending on the externa l c ircuit
properties. In either case , when an assembly
to be tested contains mult iple identical
circuits, the test er may be employed to
identify a defective component.
Source : B.C. Allen of No. Am . Rockwell

Corp. under contract to Marshall
Space Flight Cente r (MFS-1163)

Besides the reports men tioned above,
NA SA also published periodic "Tech
Briefs," short data sheets which describe
specific solutio ns to specific problems. One
such Tech Brief - #70- 100 16 - describes a
simple and econo mical helical antenna that
has application to amateur rad io :

The Problem : To provide an inex pensive,
weatherp roof, helical anten na which requires
minimum maintenance and which can be
easily transported and assembled.

The Solution : Previously, helical antenna
elemen ts have been fonned fro m soft coppe r

tubing, shaped with a customed-machined
mandrel. Antennas made by this method are
very expensive, and furthermore, are suscep
tible to corrosion . Both of these problems
have been solved by using a semi-rigid
coa xial cable to fo rm the helical elemen t.

How It 's Done : The helix o f the weather
proof antenna illustra ted in Fig . 5 is made of
foam dielec tric, heliax transmission line that
has been shorted out at each end . The helix
is fo rmed by mounting the transmission line
on standoff insulato rs, which are attached to
the antenna shaft. By this technique, the
helix can be formed with any diameter,
pitch, or taper without requiring expensive
tools or techniques. Because the p conduc
tors are sealed in plastic, the result ing
antenna element is highly corrosion resist ant
and may be used at seacoast facilities or on
range tracking sh ips with minimum main
tenance.

Note : No addit io nal doc um entation is
available. Specific questions, however, may
be directed to : Technology Utiliza tion Offi
cer, Kennedy Space Cen te r, Florida 32899 ,
Reference: 870-10016. This invention is
owned by NASA and a patent application
has been filed .

...WB 2ICV
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P. Fischer VE3GSP
1379 Forest Glade Road
Oakville, Ontario
Canada

•

T hiS article describes an effective pro
cedure of tuning the radiators and

parasitic elements of a quad antenna with
the aid of a grid-dip meter. It is important to
tune not just the radiators but also the
reflector and director elements for optimum
results.

Some time ago, I ordered my 3 band , 2
element spider type fibergl ass quad . I assem
bled it according to instructions, fit the
toroid balun to permit a single feedline and
put it on top of my tower.

Then I asked a friend to supply me with a
steady carrier signal on the 3 bands to adjust
the reflector stubs for opt imum front /back
ratio.

On 15 and 10 meters I couldn't reach a
maximum since there was not enough to
shorten out , and on 20 meters I had to add a
few em of stubwire to reach a maximum.
My front /back ratio was less than 2 S-units
for the 15 and 10 meter band and between 3
and 4 S-units for 20 meters.

After this tedious tower climbing exercise
I checked my SWR on all bands. It was 3 :1
on the average. The feedline was shortened
foot by foot and eventually I reached a
glorious SWR of 2 : I on 20 and 15, and
2.8 : Ion 10 meters.

JULY 1973

Well, I wasn't pleased with it and there
was a long way to go for the manufacturer's
spec of J.14 :1 on all bands. 1 borrowed an
antenna bridge (antenna-scope) to measure
the antenna impedances at the various
bands. The results were inconclusive ; maybe
the bridge didn't work well or the radiators
were too far off resonance. After that 1

•

The author contemplates the problem of getting
his new quad to die top of his tower.
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FM YOUR GONSET
(OJ VO U! (l l.' ljl} 22".., . Puly Cum m 2. PC 62. Juhu\ on

6rn. At" Ullun 500. HA 460. IX 62 111 VHf I )
Radiator Resonance Measurement

I connec ted a 5 turn " pick-up" co il to the
end of the coax feed line down in my shack
and dipped the resonance frequencies of the
3 bands carefully . The dips were weak but
readable. Before measuring each band I
calibra ted the grid-dipper on my rece iver.
Only the 20 meter rad iator resonated with in
the ama teur band, while the 15 and 10
meter radiators were 500 and 900 kHz
below the band edges.

To measure the reflectors I climbed up
the tower and tried to dip the reflectors by
coupling the grid-dipper to the reflector
loops. Unfortunately I couldn't get a dip at
all. Upon this I took my quad down and
stuck it o n a 3 meter pipe in my back yard.
Down there I measured the radiator reso
nances to know the ground effects on the
resonance frequencies. The resonance fre
quencies were about 100 k Hz lower than up
in the air .

All radiator wires were readjusted to give
resonance readings at 14.05, 21.0 5 and 28.5
MHz (this measurement was done with the
feed line connected). Up in 'the air this
should give me my desired cen terband fre
quencies of 14.1 5, 2 1.1 5 and 28.6 MHz.

Reflector Resonance Measurement

My next problem was to measure and
optimize my reflector elements . To do this I
replaced all tuning stubs with 10 tum, 1 em
diameter wide spaced silverware coils. These
coils were supported on the original nyl on
stub spacers. See Fig . I . The reflectors could
now be dipped easily by coupling the grid
dipper to the end of the stub-coils.

While my 20 meter reflector resona ted
350 kHz below the according radiator ele
ment. the 15 and 10 meter reflectors reso
nated to o low by 900 kHz and 1.8 MHz
respectively. Since the 20 meter band per-

decided to use a grid-dipper to check the
resonance frequencies of all rad ia tor and
reflector elements.

FAST- EASY

with DATAK's

• Newl Plug--in modulator
puts t he
C ommuni cator
transmitter on FM.

• No modification or
rewiring on your
Com municato r. Just
plug into mike jack
and aystal socke t.

• Compact self-con tai ned
modu lator measures
4 " x 3"xlY,·· .

EASY-patterns rub down
directly on the copper
board and connec t with
rub-down lines or tapes
supplied .
FAST-safe new etchants
will etch a 2 oz. copper
boa rd in 30 m inutes.
ACCURATE- ± .OO2 " p r int
tolera nce so parts and
connecto rs mate wi t h no
errors. Circuit Made With ER·l

• WOfks wIth Commun~to' I, II , III , IV
and GC- 105, and o thltf rigs listed.

• FM al II tenth the cost o f II new ftg.
• Frequ ency adjust for netting built i n.
• $34.50 postpaid U.S .A. $ 36.50 for PC·2.

PC-52. HA-460. S pecify transmitter
model. California residents add 5%
sales tax . (H C-6 /U crystal and 9 1I'01t
transistor battery not supplied.)

• Send for free descriptive bro chure.

COMPLETE ER·' SET conta ins h undreds of dry trans
fer DIP, f la t pack. TO-5. IC. and transistor oatterns;
){." and Xt" etch resist tapes; 4 copper clad boards;
Y. lb. dry etch; t ray and inst ructions. $4.95 ppd.
IN STOCK AT ALLIED AND OTHER DISTRIBUTORS

WRITE FOR FREE CATALOG listing this and many
other dry tran sfer mark ing sets.

The DATAK Corporation
85 Hilhl.nd Avenue • P....ic, New Jenel 07055

"""'''W''' t3~--i3~-

Fig. 1.
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Results

Now I measured the SWR again. It had
decreased to : 1.25 :1 (20) ; 1.15:1 (15) ; 1.3:1
(10) ; centerband readings, and, at the lower
band edges: 1.5:1 (20 ); 1.4 :1 (15); 1.6:1
( 10). The front /back signal ratio improved
also: I measured 3-4 S-units on 20 meters, 4
S-units on 15 and 10 meters. At the side of
the antenna I measured signal rejections as
high as 10 S-units (60 dB).

formed best before I readjusted the other
reflector loops to give resonance frequencies
of 400 kHz (15 meters) and 500 kHz (10
meters) below the related radiator resonance
frequencies.

I checked and rechecked aU resonance
frequencies and raised the antenna gain.
Then I redipped all elements "u p there."
This is easy with a 2 element quad since each
element can be reached from the tower.
Only the 15 meter reflector required some
adjustment. I shortened 5 of the 10 turns of
the "stu b coil" to increase the resonance
frequency by ISO kHz.

11240 W. Olympic Blvd., los Angeles. Calif. 90064
213/477·6701

931 N. Eucltd, Anaheim, Calif. 92801 714/172·9200
Butler, Missouri 64730 816/679·3127

13.85113.61
14.2(14.2)
14.6114.9)
15.1115.7)

The tuning procedure for a quad antenna
with a grid-dipper is very effective and gives
superior results. All antenna elements are
tuned individually; this definitely beats my
trial and error technique. Three and four
element quads can be tuned the same way.
As a matter of fact, grid-dipping is the only
way to tune the director elements, since
neither the F/B ratio nor the directivity
pattern can be measured sufficiently accu
rately to permit precise conclusions.

The resulting performance and low SWR
are certainly worth the effort.

The table below gives suggested resonance
frequencies for the various bands and ele
ments of a quad. Two sets of values are
given. The values in parentheses give your.
quad a wider bandwidth and slightly lower
SWR over the entire band. In return the
front /back signal ratio and antenna direc
tivity decrease somewhat.

Center frequency
20.8(20.51 28.1127.7)
21.2(21.21 28.6(28.61
21.7122.01 29.2(29.61
22.3122.91 29.9(30.7)

. . .VE3GSP

Reflector
Radiator
Director 1
Director 2
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ROHN manufacturers
towers that are designed and
engineered to do specific jobs
and that is why we have the FOLD
OVER TOWER . . . designed for the amateur. •
When you need to "get at" your antenna just turi
the handle and there it is. Like other ROHN big
communication towers. they're hot dip galvanized
after fabrication to provide a maintenance free.
long lived and attractive installation. ROHN towers
are known and used throughout the world . . . for
almost a Quarter century . . . in most every type of
operation. You'll be in good company. Why not
check with your distributor today?

RDHN MANUFACTURING
~ DIVISION OF c!f~••

P.O. Box 2000 I Peoria, III. 61601
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FCC RULES

AND REGULATIONS,

PART 97 II
Continuing from last month the complete text of the FCC Rules & Regulations
pertaining to the Amateur Radio Service.

CONTENTS THIS MONTH

• 97.29 Manner o f tttnd urling examinationa.
(a) ExCt"pt all peovlded by 197.28. tbe t"uminaUon

for Amateu r Ext ra, Advau<.'ffl find Genera! Cla8..~ of
a ma teur operator uceaees wit! tw conducted by an
authorized Comml!l.\lloIl employee or repretleutatlve at
tcce t tous a nd a t time" apectned by the Commhlsioo.

(b) Unless otherwise prescribed by tbe Com mission ,
IlD examination tor tbe Conditional, Tecbnicia a. or
Novice otaee tteeese will be conducted and ecpeerteed
II>r a volunteer (Oxamln{Or eelecred by t be applicant. A
eotueteer examln{Or sball be at least 21 yea rs ot ace
a nd shall be t he b ordee ot an Extra, Advanced, or
General Cla~ A.mateur Radio operator Ilceese, or
lIba lt bold a Commercial ndiot.ele~pb operator II
eeuse INUed. by the CommLssion, or shan be e mplo1ed
In the eeretce ot th e United Stat,.. &II t be operator ot
• ma n uaUr operated ndiot.elerrapb .tattoo. The
wettten portion of the examination IIball be obtatned,
.Ul~rvlsed, and lIubmitteil In a ccordance w ith the
following procedure :

( 1 ) Witbin 10 d ays after passing the requtred code
test, an a pplica n t s ha ll s ubmit an application (FCO
"orm 610> , together with a ny IIling ree prescrtbed,
to the Comml~i1 lon'8 offiCi" at Gettysburg, Pt'Dnsylvania.
1732:). The appltcat ton sha ll Include a w ritten re
q uest rrom the eolunreer exemtner t or (he appropr ia te
""amlnaUon papere, The esemtnee'e wrttteu l'I:'Qu{O>lt
mall include ( 1) the name'S and permanent addresses
of tbe examiner and the applicant, ( 11 ) a descrfpt lon
ot tbe examin{Or'lI quallfieatlonll to admlniltt{Or tb{O
examination, (U1) tbe E'lI:llmint'r's ,,(a(('mt'nt tbat th~

a pplica nt b aa pn811E.'d tbe code te"t for t he class or
license Involved u nder h ili s upervis ion within t he 10
d ars priQr t o submlulon of the r t'{lu" ll t , and (Iv) the
e :l8 wlner's w rl tt('D signatu re. E:m roillation papers
w tll be f orwardE.'d only to t he volun twr I"XII m lller.

97.29
97.31
97.33
07.85

M.37
97.so

Mannl'r of eond uc ttng examrnauons.
Grading ot ean mtnnttons.
Eligibility fo r re-exe mt n e tr on.
Additional emmt nutton for hohl t'r!! of oper a t or

lI N' IlH'S obtained by mall.

S TATlO:'i' LICE~ 6t;8

Generej e ligiblil ty (or station U('t>Il8E'.
Eligibility ot eorporattons o r o rgani za tions to

hold s tation uceuse.

NOTa : W h f'n tht' applicant IH l'nt ltl l'd t o e rnmtnat ton crl'dlt
f or the ('(ld l' tl'Mt undl'r (llIl' ot till' pro l'lMlon~ o r f 91.2:1. a ll
1 r>ll lk a tlo n mil,. be ubrnl ttl'd wltholl t rt'f:lud to t he lO ·dJI,.
l im il:l tlou . 'I'b l' I'x/ll nl nl'r' s rl'q u f' ~t Mhould t b eu HI ll te t h ll t a
eoue t p~ t ....a~ n ot ndDl ln i~ tl'rl'd for tlld rt"n ~<)o. Tbl' lIPII!lellot
8h cIllId furo l ~h dp tll llll 118 to th l' ('Ja8~, n u mber , and \"l lll raUoli
d ate of aDy CODlIDl' relnl rlldiotf>Il'("llI.ph IlM DMl' 11l'l"oll'rotI.

( 2 ) Tbe vot unteer examiner s h u tl be responsible for
tbe proper conduct and n('("(";;,:;n,ry su (...·rvlslon of the
exam ination. Adm inistra tion or Ibe examination
snan be in a ccordance wltb rue tnst rucnons Incl uded
w ith the examrne t tcn paper", and a !cl prescrfbed In
II 97.~ ( c ) a nd (d ), 97.31. and 91.3.1.

( 3 ) The examf nat tnn Ila[ll"rs , ettber com pl et ed or un
opened in the e vent tn e exam tu e non Is not taken, ,.ha ll
I... re t urned loy the volunteer exuml ner to t he Commts
Nloll'S ottle!:" nt Gdl.rl>burg. I'a., IIU lu te t- than 30 d lly ll
nrte r the IIM t" the pa lw rs a re ma iled II)· the Eeuiur b-slon
(the da te of lIIulll ng Is nOrillllll)' atnmped /ly t he Com
uusstou on ti lt" ou tstde of tue esn unnut tou envetope j .

(c ) TIl{' cede text required of an a llillil'ant for ama
teur radio opera tor uceuee. in eceoruance with t be
provisions ot II 97.21 and 91.23 aha II de-te rmine the
applica n t 's ability to transmit by band key ( 8t ra ll:bt
I;:"y or. if supplied by tne appllen nt, any otber trre
of hand opera ted key s uc b all a eemt-e utoma nc or
etecrroetc key) a nd to recetee by ear. In plain tea
gunce. 1Il(>s>'Jl!WN In the I nterna tiona l Mo rNe Code- at
not tess t ban the prescetbed speed. r ree from omission
or other e r ror tor a connnnous pertod of a t 1(O:Hlt 1
ennute dur ing a tear period ot 5 m inutes ("ountlng
tiVl" r -baracters to t ue word. eacb n umer al or punctua
tlon ma rk coun ttng a l'l two ctm rncters.

( d) All w r it ten por tions of t be em mtuanona for
amate-u r operator prtvlteges sha ll be com pleted by the
applica n t in leg'lhle hand writi ng or ba nd pri nting, nnd
d iagrams !>ba li be drawn by band, by means of eU b..r
pen and ink or peecn. wueaesee the- applicant'.
s lgna t ur l" is r t'Qui red. his normal Itignatu re sha ll be
used, Applicants unable to compl,. with these requi re
me-nt s. because of pbys ical disability, may d ictate thei r
aO'lwef'S to the e xa mi na tion qllf.>stlons and tbe re
~iYing ('00(' te l'lt a nd If unable to d raw r e-qu lreil d ia
grams, may dictate a detalll"d. dl"S<'rlption esse-nUallr
p,.lulvale-nl. If tbe exam ination or any par t tbe-r l"Ot is
d lctat!:"d, thl" (Oxamlner sha ll C€'rtl ty th{O na ture of the
ap(llirant's d ll<8bl llty a nd the name n nd a dd re-s.i of
tbe 1)e-rson (8) tak ing and trao!'lcriblng tbe appllraut's
dictation .

=
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SPECIAL 73 CRYSTAL BANK
GIFT SUBSCRIPTION OFFER

Provide o n e full year of enjoyment for a fr iend
with a veee'e subscription to 73 Magazine - all
in exchange for the insignificant sum of $2 and
one of your unused two meter FM c ry sta ls.
The follO'llOi"9 ~liu";lI KC'ue from this e_cn.nge:

1. You will soon hwe " lot mor, good Iriend$ as.....,..d IJrU 0U1 th~

you Me gr. ing ...... '1' subloeriptions to 13.

2. 73 "';11 "- .. 101 more ....... re.oe~ - 8fNIteUfS who will hopefully
~ p$yd>oI09ically dependent upon the magaline "nd renew III
me end of the gifl ye. ill the 'f9.'I.. subscription rate · thereby
ev_ually making this de•• worthwhile t"" 73.

3. You will have II way to gel rid of all those crystals that haV1! been
kicking .round after repeaters have changed channels. or you have
moved from ooe repeater area to another .

4 . 73 woll build up a crystal bank for whllMVer devilish purposes they
may Mit in mind -wtlelher it be __iii of crystals for ....teurl on
trips · or perhaps even the outright ~ 01 them They mighl ""en
took UP "lme "'" of wbscription p~um arra"v"",,,"t. You never
k_.

WHAT YOU SEND:

1. The name and address, including call letters and lip. of the friend
to be endo...ed with Ihe gifl suhscriptlcn 10 73. If yoo send Ihis in by
June 30th. they shoold star llheir subscripncn with the August issue.
This ofler is valid fo r new $Ubsc rip tions only, not for reneWil Is or
ell tmsions. For 51 we can't stop and look them up in the computll'l'
to see if Itoey are alreadv in there.

2. Soond 52 in cash. eheck. money orOer, IRC's. or anything
negotitble for e.en gift ..bscription.

3. T_ Nd't gysuol 10 e 3 l< 5 card end mark on the card Itois date:
make of sel the crysl. _s made for · trensmit or receive frequency ·
yoor name. address. and call on lhe Citrd in case the Cryslitl is it
bummer. in which CnII we'lI need another one. or 54 to buy iii new
one 10 replacl! il in Ihe crystal blink , Crystals for Ihe following
Iransc"iver1 are lICCepuble: Clegg, Drake. Getlave, Gladd ing,
Inooe(lcom). Grove, Pearce-Si""4'son. Ross and While, S8E, Simp
son. Sonar, Standard, S_n, T" lecc-..n, Te""4'o, Varilronics, Y;leS.U,

Use enouWl upe to hold Ihe crystal to the cllfd. but please do not
ovl/fdo n t

§ 97.31 Grading of naminations.
(a l Code teste tor BeDding and recet ... lng sre graded

s{'parately. Failure to paS8 the required code teet tor
either sending or receiving will terminate the exam
ination.

(bl 8eventy·four percent (14%) h the pu'Slng grade
for written e:umlnat!OD3. 10'01' the purpose of grading.
eacb ele ment required In quali(Ylng for a particular li

cense will be considered as a separate e:umlnaUon. All
writte'D examinationa will be graded only by Comml..
eton personnel

191.33 Eligibility for re-examination.
An applicant who fails examtnettcn tor an amateur

operator license may not take another examInation for
the same '(II' a bieber erase amatenr ope-rator ucenee
within 30 days, except that this limitation shall not
apply to an examination t <lr an Advanced <It' General
Class license t<lllowing an exa mina tion conducted by a
volunteer examiner tor a Novice, Technician, <II' Con
ditional Class license.

§ 91.35 Additional examination for holders of operator
licenses obtained by mail.

(a) A Hcensee wbo bolds an amateur license wblcb
was obta ined by a mail examination under the super
vision ot a volunteer examiner may be required to ap
pear for a Comeoteston supervised license examination
at a location desJgnated by the Commtsstou. It the
ucensee talls to appear tor this examination wheD
directed to do 80, or fails to pass such eaamlnatlon, the
operator license Involved shall be subject to cancella
tion. When a NGvice, Technician, or Condttronat cteee
Iicense Is cancelled under this provtetcn, a new license
will not be issued tor tbe eame class operator Ifcense a8
that ca ncelled.

( b) [Reserved]
(c) A bolder of a ConditJonal Class license, obtained

on the .basis of an @:lamination under the pr<lvlsloWl ot
I 91,29(b), is not required to be re-examined wben
cbanging residence and station location to within a
regular examination area, nor When a new examtna
Uon locatJon i8 established within 1.15 miles airline
distance nom sucn licensee's residence and station
Iccauon,

S,otho.... AIIJ FM II••.•With A lOll Channell..,1

GLB ELECTRONICS
404 CAYUG A C REE K ROAD-SOUTH CHEEKTOWAGA. N.Y. 14227

§ 97.31 General eligibility f<lr station license.
An amateur radio station rtcense wUl be Issued only

to a IICt'nsed amateur radio operator, except that a
mlUtary recreation station license may erso be Iesued
to an Individual not licensed as an amateur radio
operator (other tnau an allen or a representative of
an allen or of a foreign government), wbc Is In cllarge
of a proposed mllita ry recrea tion station not operated
by the U.S. Government but which is to be located In
approved public quarters.

[197./17 revised e11. 10-11-12; Vl(7!)-l]

§ 91.39 Eligibility of corporation8 or organizations to
hold station license.

An amateur s ta tion ttceese will not be Issued to a
school, company. corpora tion, association, or ctuer or
ganization, ex cept that in the case of a bona ade
a mate ur radio c rganl aa tfon or society. a sta tion IICt'D8e
may be Issued to a ltcensed amateur operator, otb""
than the holder nf a Novi ce Crase license, as tru stee
for suc n society.

[I 91.39 amcnded e11. 12-1-12; VI (72)-1]

'"_ltl.., MHZ Mo.... tOOl
129.951(il
189.95 Wi..d & T"~d

WRITE fOR BROCHURE
Avtil...... By Oi'''1 M.,t Only

WORLD OSL BUREAU
5200 '.nema A.... Richmond CA USA 94804
THE ONLY aSL BUREAU to h.ndle .11 of
your aSLs to .nvwh....; next door, the neJllt
st.te. the neit county. the whole world . Just
bundle them up (pi.....rr.no- .lph.betic.lIv)
.nd ..nd them to us with p.yment of 5i e8(;h.

• EASI LY CHANGED FROM RIG TO RIG
• FASTEST LOCK -Ul"
• CHOI CE OF 10 or 5 KHZ STEPS
• 5 PPM STA81LIT Y
• UNIVE RSAL SWITCHING
• DESIGNE D FOR MOBILE ENYIRONMENT
• .:10-"50 MHZ VERS ION AVA ILA8 LE

(To be continued nex t mon th)

92 73 MAGAZINE



TECO
ELECTRONICS

All ,t lN1lS ch«k~ M>d ~il(ing. rhiptNd FOB G.,.I..-J. T~J<4 10
d#y motJrY b«/c gu.,...~ ., nor S4/tl fl«J (,..rum~d lX~patdJ.

\11I1 ).\ 60 CUl: .. n :R " ... , .. c o -\ :1011 Q-",T " "C;. 60 " Ih -'"'01.111
-", noTE 50 \t"- SE :'IoS IT~\ln ••••••••••••••..• .. . . . .... $ 2'I'J.lMI

1,I{\I ·2;;O SIC' .\I. c;t:l\t:R" rOR. In 11.I10_ 52 "Hlz IItIUI C U I
IIKo\TU) Ol'TI' IIT. HULT-I:"! \TAL CAI.l IlH,n OH, ,," 'HlII.
S""'\ I.I. SIZE .. • •. • • . • . . • • • • • • • • • . • • • • . . • •. •. . • • . •.. $ 12:;.(14 '

I'K\I , In GRill IIII' Mt:n:H 2 "IHZ_·~IM I \lIlt.•..• ... . . . ... . . $ 611. 00
111' .5211I COlJ.~ TUt He -Ill \1Hz I\U)I\ KE,o,IllWT $ 9:;. 1I0
1I1'-524C C(}IJNTER IM-:- W 'lIh, Mxn: REAlIo t l'r S215.UO
/ll'·52.fn COUNTER nc-ru \llh. NU)1'o IU:AIlOIIT . • • . • • • • • $ 195.1" 1
11t'·:;:!.')"\' OR II PI.I IG ," III \III L TO 21M I vu, $ "Il.no
IlP_ 5~1" TR.\.'-"FUt o:-;C1 I.1.HOR H JR ,')25 COU" TERS
E\lK' OS R,",I\G£ 10 \I"~ 1'0 e n, $ 50.1111
1I1",5-l.llH So\ \I£ ",~ ,\ HU H: HtJT TO I ZA (; II~ •••... ..• _ $ IZ:',. II11
11I' ·233 -\ -\t 1lI0 (;t;~ t:R'TOR 50 Ib- 5l1lJ t.1l~ $ fo5.tllJ
HP·-lIIIIHR -\c \ 'n \I TO -l \l H~ 1\I \ '_ JlH.I\ .............•. S M .IIll
HP..J]IJC.J H PO'ltot:R \I f.n :R "' ,,) 'lOl; ~T $ 85.00
ole ';"O w \ SISTOK t IJIGIT 50 \lHt COli~T£K ..•..••.... $395.00
l -\\llIlIo\ 12\ '/11-\ es 0.02" REG. "'o U ' l .~ITS $ fo.~. tllJ

nt. 535 SCOI'f. OC II IJf.LA lED S"U~P ...........• _ $ 295.011
t ·l lll:.E 801 DC 1)\ \1 TO 500 \ 'OI.TS O.05~ ,00CC •••.•.••.•. $ "0.00
t'I .l ll:.f 8113 S.-\'ol E o\ ~ ,\Iill\·t: HliT -\C IK: $ 85.1111
Gt:RTSCH P.I·. & "" 3 t 'Rt:QlDCl , ,.:n:R SN5.00
fOlARAIl TS,vSTli ·1 SI'1-:I:1". A~o\ l. 10 '"Iz- 1 GIl. $~5.l11)

SURENSEN 500tlll PS 11-5UIIY/JUII" A fl.';" RH; S 15.1111
I.&N KJ UNIYt:JlS U rot. ,'H:W COM Jlll0N $27.~. ( M )

TEI£TYI't: CORP 1. ~ 2 f M I DISTORTION n :ST St:r S !'iIU M)
t :I.U :TKOi'liICS TL;IlE CO" I' IlIJAI. flEA\! ~( :()I' . : S I1 .~ . ()U

IIt'·650AR ..'tJIIIO Gt;~ t:KATOR 1011.-1 11 \ l lb. S 1.~ . UII

ItP·3:IlIBR U1STOKTI()~ AN 4.I.Ylt:R $ 225.IMI

~r 15,000 i/~ in stock, pric«l to sell.
Writ~ roct.r with rour requir_n/s or ".11

P.O. Box 1115I).A
Garland , TX 75040
214-276-4931

Store hours 11 am - 7 m . . . . Closed Sun & Man

CFP ENTERPRISES
866 Ridge Road

Lansing, NY 14882

Central Upstate New York's
Mail-Order Headquarters

Specializing in Two-Meter FM
and Quality Used Gear

Office and Salesroom Hours by Appointment Only
24·Hour Phone: 607-533-4297

Send SA SE for Hi-Monthly List ing of:
Used Equipment and Bargain Goodies

Trad.ins acc epted o n both new and used
equ ipment . Cash deal s get prepaid sh ipp ing in
the Cont inenta l USA pl us a 20% d isc o unt on
the items o n o ur regular list ing ll ll l

Total Tech General Ad vanced Extra
Supervised
Exams 2691 337 1582 511 261
Passed 169 2 277 838 371 206
Failed 999 60 744 140 55
% Failed 37% 18% 47% 27% 21%

I can understand why there may be
some irritation over th is at HC. The
League is supposed to provide feeder
ship and to know the answers - and I
ho pe I won't be accused of any
exaggerat ion when I suggest th at
AR RL could have done a lo t better in
this. I understand that all repeater
applications using the OST article on
determin ing height above average ter
rain are being rejected by the FCC. I
understand that the phone companies
are very upset over the CST article on
telephone remote control. That' s two
articles, and both bombs. But why
take out your fru stratio n on me? You
need someone on the staff with re
peater experience. Isn 't it time to look
around and get a staffe r who can help
CST get up to date on the largest
single face t o f our ho bby todev ?"

If there could be more positive
thinking - trying to help rather than
t ry ing to bad mouth me and shoot me
down - I trunk everyone would bene
fit . The reason that repeater groups
turn to me is because AR RL has
d ropped the ball. If they could get
enswers from HO they would.

Harry, as you know. I have offered
verbally and in writ ing to work with
the League in any way possible
toward their goal o f getting Mr.
Walker transferred so the growing
flood of restrict ive and asinine (to use
Lew McCoy 's word) regulat io ns will
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stop. I th ink it is important for all of
us to work together in this if amateur
radio is t o eve r get back o n its
feet - and I th ink you agree. Let's cu t
out the hatchet jobs and work to
gether - please.

BRAINS TU RN TO JELLY
An article in a recent issue of

Psychology Today backed up some
thing that I've always suspected; noise
gradually turns your bra ins to jelly.
This backs up my suspic ision that the
FCC is behind a plot to destroy
ama teu r rad io - it art fits in. Their
recent ru ling seems just to be
insane - it made no sense at all - no
one cou ld figure ou t why the FCC had
suddenly demanded continuous mo ni
toring of repeaters. Now it begins to
be clearer - th is is part of the plot to
tu rn the brains of repeater control ops
to jelly and thus insure the ir early
demise .

Look what rock music has done to
the kids !

FCC EXAMINATIONS
Let 's take a look at a recent

mo nthly report on license exams given
and see what sort of stat ist ics are
reachi ng the amate ur di vi sion chief.

Okay, let's just look at those figures
for a minu te. Note that high per
centage of Genera l failures. The report
goes on to show that about 60% of
those taking the written General exam
fail it . I'll bet they never read our
study guide book!

The 37% overall failure is interest
ing. That means that over one third of
those taking an exam fail it. If you
think of that in terms of what it costs
o n the average fo r erne teu rs to get
their license - at $9 per try - this
comes to $ 14.3 1 each. When the price
goes up soon to $10 that will assay
out at $ 15.90 average .

Note that 18% failure rate for
supervised Tech license exams. The
report form shows that 435 mail
exams were given for Tech and that
69 fai led th is - a failure rate o f 16%.
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licenses by Classes

Novice Tech Cond it . General Advanced Extra Total
3-£6 14862 58825 39780 105149 38781 4523 261,920
3·67 11 866 5856 1 37597 106957 37379 4796 257,156 -4764
3·68 12778 57002 35988 108089 37804 5881 257,545 + 389
3-89 1591 0 54675 33992 100064 45862 8405 258,808 +1 363
3-70 22694 53666 32730 95394 50736 10014 265,234 +6226
3-7 1 23305 52876 31706 91980 54692 10998 265,559 + 3 25
3·72 24118 52224 30726 89182 57283 11716 265,249 . 310
3·73 24052 51060 29198 85971 59288 12239 261,808 -344 1

70 726864 6662

then changed to 44- 50 MHz in 1945.
No TV stations ever used the channel
and it was reassi gned t o the land
mobile services.

If they decide to reassign Ch 1 for
ETV then th ey wo uld have to move
the land mobil e users to higher fre
quenc ies. It is possible that they might
decide that hams in between Ch 1 and
Ch 2 wo uld cause too much TVI and
elthe r :k ill the 6m band, make it
sma ller, or move it a bit.

We are not in a st rong position on
this because we have far too few
amateurs to keep this band active. It is
unfortu nate that attempts to open , a
new hobby class of amateur license
have been so bitterly opposed by the
League as this might have provided
the new amateurs which could have
occ up ied the 6m band. We do need a

6058565452

Punishment

licensing I ...
Announced

V

V1
I

V
1/

K

NEW CHANNEL 1 TELEVISION?

deaf ear t o amateur proposals for
encou raging growt h - and they have
come up with nothing on their own. It
is way past t ime for the Com missi on
to face its respons ibility and do some
thing - o r e lse change their basic
policy and stop preventing amateurs
fro m having a say in the thing.

It is time that amateurs sta rted
ma king it known to t he FCC that th ey
are fed up with "[he situation - that
new rules are n eeded which will en
co urage growth.

The broadcast magazines and news
papers have been reporting new FCC
interest in channel 1 television - for
educatio nal statio ns. Ch 1 was origin
ally 50-56 MHz back in 1941 and

This woul d seem to put the lie to the
theory propou nded by Walker th at a
high percentage of the mail exams are
pa sse d fraudulen tl y. Th ose per
centages are al mos t exactly the same!

The amateu r going for the Tech or
t he Extra has a pretty good chance of
making it. The most diffi cult one is
the General wit h the 47% failu re.
When you wo rk out t he cost of
getting that license it co mes to an
average of $ 16.98 at the $9 fee and
$ 18.87 when the price goes up to $ 10
per t ry. The fact is that it is going to
cost about half of th ose t rying $20, at
least. Mounts up, doesn't it?

KC REPE ATER SHUT DOWN
On my recent trip through the

midwest I got the report that the main
Kansas City mach ine had been shut
down because the local FCC official 300K
was pa rt of a small competing repeater
group and forced the big o ne to shut
down. It seems that some changes had
been made since the October 17th
deadline and thus the repeater was not
exactly the same as befo re - and th us 250K
could not be grandfathered along until
J une 30th. The FCC strikes again!
Why, oh why don't they devote even a
sma ll part of th is persecution to the
CB mess?

200K

FCC RESPONSIBILITY
Since the FCC has taken over co n

trol of new ham rules and regula
t ions - as witnessed by the punish
me nt licensing deal in the 60's and the 150K
repeater licensing recentl y, it follows
that the responsibility for the growth
of the service is the irs too. Obviously
it is the rules which govern, in the last
analysis, the growth or death of the
service. lOOK

Even a casual look at the graph of
the nu mber of amateurs over th e last
twenty years tells the storv. Punish
me nt licensing was proposed by the
ARRL in 1963 -the FCC futzed
around for four years - and look at 50
the curve ! Growth stopped short in
1963. Now do you reall y think tha t
was a coincidence?

The Com mission has done absol ute
ly nothing whateve r, after ten years of
total stagna tion, to get amateur radio
into gear again . They have turned a 1950
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lot o f new amateurs and it would
seem of first importance to figure o ut
how we are going to get them. We
don't need 10% more, we need 500%
more.

RIPPED OFF RIGS
Several of the Dayton Hamventio n

eers who were staying at the Howard
Johnson motel had the ir cars broken
into and their rigs ripped out. In one
case the burglars were not able to
eas ily remove the rig so they chopped
out the dashboa rd, rig and all, leaving
a shambles. Maybe we sho uld leave
the rigs on the seat, ready to go?

Mr. Johnson shrugged uts
shoulders, when asked about his lia
bility as hotel keeper. Those amateurs
who had made peace with their in
surance agents wi ll probably be reim
bursed to some ex tent. Obvi ousl y you
have a lo t to gain and nothing to lose
if you get together with your agent
before the rip off and make sure that
you are actua lly insured - and that
you will get enough to buy a new rig
when vours is stolen. Find out about
the equivoca tion before the fac t in
stead of fuming at the agent afte r
ward.

It doesn't hurt one bit to. make a
note somewhere of the serial numbe rs
of the gear involved - and what can it
cost you to write your name and
address inside the case with a vibrato r
tool? As soon as you d iscover the
tragedy notify the local fu zz and get
that event into the record. You cou ld
do worse than send the seria l numbers
to 73 - a couple of rigs have been
found this way so far - and if we
work up a truly definitive list it will
be used by everyone. As long as some
send a note to aST - some to CO and
some to 73, there are too many places
to loo k and it is all a waste of time.
Andnote that 73 is the ONL Y maga
zine that keeps the list going, month
after month.

Another idea - the next time you
• hear a strange voice on the repeat
er - someone who Obviously doesn't
know what is what - instead of scar
ing him, why not get into a conversa
t ion with a buddy a littl e bit later over
the repeater and mention that you are
really in the market for another rig 
have mo ney at hand to pay fo r it 
and give your phone number - you
might catch a thief.
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Once you have your insurance to
protect you, you still have every
reaso n t o try to keep from being
robbed. It does not do the car any
good t o have . th e wind wing bent
backwards - the clo th roof slit - a
wi ndow bro ken - t hi ngs li ke that.
And if you have to collect from ye
insurance company you can bet that
your premiums will soon be .prohibi
rive - not to mention any deductible
amounts.

Of course it is basic to make it a
pract ice not to wa lk o ff and leave
your ca r unlocked - tha t 's giving your
gear away - and perhaps the ca r too.
Make every effo rt to lock your car
even in lots where they wa nt you to
leave your keys - some of my worst
losses have been in these lots - and
they accept no responsibility when
they clean out your ca r for you. Do
they pay those boys low wages and let
them ma ke it up this way?

If you are going to park your car in
h igh risk areas (li ke within 100 miles
of Manhattan) it might be smart to
p lan ahead and make a fast removal
installation of the rig so you can put it
in the tru nk when you leave your
car - complete with the magnetic
mount anten na - you don' t need a
flag up there saying loo ky here , b read
for the taking. Ci garette lighter plugs
'NOrk fine and allow the rig to be
packed away in less than one minute.

Those power amplifiers can go
under the seat out of sight since you
don 't have to reach it to use it
anyway - or you can mou nt it in the
t runk - under the hood - etc.

Car burglar alarms are okay too 
particularly if you pu t in o ne that will
notify you by radio when you have an
unwelcome guest in your car. Lacking
the money, energy, or interest to
install one of these, you can sneak by
with some bu rglars by buying a sticker
that says you have an alarm. It can 't
hu rt . . . unless a chap happens along
who prefe rs a challenge in his work
and is looking for a decal like "that so
he can express himself. Mostly it will
turn off the run-of-the-mill crook.

MORE ROOM ON 20M?
Somehow I expect tha t the devel

opme nt of side band is not qu ite the
end of the line fo r amateur radio voice
commu nications. True, we don 't have
anything really in the works right
now - nothi ng with which amateurs
are experimenting on the bands in the
hopes of deve loping new techniques,
but I will be surprised if a group
doesn't come up with something soo n.

Back soon after WW 1/ we fou nd a
small group of amateu rs experiment
ing with narrow band FM. I remember
those ea rly trials, led by Jack B.abkes
W2G DG in Brooklyn. At first he got
special authorization from the FCC to

tryout the system - then, when it
proved workable, the Commission
opened segments of the bands for
NBFM and J ack was in business with
Sonar Radio making narrow band FM
gear.

NBFM had some great advantages
over. AM - no big modulator and
modulator power supply, for instance.
But it had one enormous disadvan
tage - unless you had an FM detector
on your receiver, AM would over
power the NB FM signal. And for
some reason, though the circuit was
extremely simple, the popular receiv
ers never incl uded th is FM detec
tor - so NBFM gradually died out.
Pity.

In the very late 40's and ea rly 50's
another group of experimenters start
ed 'NOrk o n sideband - single side
band. This was quickly grabbed up by
Art Collins and sideband too k over
not o nly amateu r radio, but the mili
tary too . Another system was being
pio neered by G.E. at the same
time - and it seemed to have some
important benefits over SSB - but
Collins had a lot more political S<NVy

than G.E. and the double sideband
sys tem •never got a good chance to
prove itself.

Before you jump hast ily to con
clus ions about two sidebands taking
up more bandwidth than one, you
should consider the importance of the
synchronous detector - a little gadget
Which permitted signals with ident ical
signals on both sidebands to come
through, but kep t ou t any which were
not o n both - with the result that
you could copy a DSB signal right
through a SSB signal - and could
copy DSB signals only a few hundred
cycles apart. It is possible that 1M!

could have a fraction of the aRM on
our phone bands if 1M! had gone the
DSB route.

There are some tech niques which
hold promise for allowi ng less conges
tion on our phone bands. Some ama
teu rs a re beginning to work with
digitalized voice systems. I don 't
know how narrow this wou ld make a
signal, but I suspect that it could get
down to less than 1 kHz. That would
help a lot.

Another possib il ity might be time
d iversity. I'm not sure what 1M! would
use fo r a standard cloc k to keep
everyone in sync, but we know that it
is possible to break voice up into small
segments and send just a part of them
and the result will sound norma l. We
cou ld probably get five to ten stations
on each frequency with th is type of
system.

Th ere are undoubted ly other ways
of going abou t th is - any news from
readers on this - or the above?

. . .Wayne
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260 Commercial duty 1/4 wave, claw mounted
roof top whip. Precision tunable to any dis
crete frequency 108 thru 470 MHz. 17-7 ph
stainless steel whip.

There's nothing half-way about the new Hy
Gain REPEATER LINE.

Designed for the man who demands profes
sional standards in 2 meter mobile equipment,
the REPEATER LINE is the 2 meter HAM's
dream come true. It's got everything you need
for top performance ... toughness, efficiency
and the muscle to gain access to distant re
peaters with ease. Reaches morestations, fixed
or mobile, direct, without a repeater.

The right antennas for the new FM transceivers
.. .or any 2 meter mobile rig.

Rugged , high rid ing mobiles. Ready to go
where you go, take what you dish out ... and
deliver every bit of performance your rig is
capable of.

Go all the way into
,

260

261 261 Same as above. Furnished complete with
18' of coax and connector.

262 Rugged, magnetic mount whip. 108 thru
I 470 MHz. Great for temporary or semi-perma

nent no-hold installation. Holds secure to 100
mph. Complete with coax and connector. Base
matching coil for 52 ohm match. 17-7 ph stain
less steel whip.

262

For the most powerful antennas under the sun
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263

269

264

from

2 meter mobile! with

265 Special magnetic mount. 3 db gain. Per
formance equal to permanent mounts. Holds
at 90 mph plus. 12' of coax and connector.
Base matching coil for 52 ohm match. 17-7 ph
stainless steel whip. DC ground.

264 High efficiency, vertically polarized omni
directional roof top whip. 3 db gain. Perfect 52
ohm match provided by base matching coi l
with DCground. Coax and connectorfurnished.

263 Special no-hole trunk lip mount. 3 db
gain. 130 thru 174 MHz. 5/8 wave. Complete
with 16' coax. Operates at DC ground. Base
matching coil for 52 ohm match. 17-7 ph stain
less steel whip.

WRITE FOR DETAILS

269 Rugged, durable, continuously loaded
flexible VHF antenna for portables and walkie
talkies. Completely insulated with special
vinyl coat ing . Bends at all angles without
breaking or cracking finish. Cannot be acci
dentally shorted out. Furn ished with 5/16-32
base. Fits Motorola HT; Johnson ; RCA Per
sonalfone; Federal Sign & Signal; and certain
KAAR, Aerotron, Comco and Renco units.

Top performance for 2 meter mobiles
THE REPEATER LINE

from
HY-GAIN ElECTRONICS CORPORATION
BOX 5407- GF LINCOLN, NEBRASKA 68505

•
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FT-101
4- 00

98

-

•Normal delivery time is 0 - 2 weeks. 10%deposit holds.

SP-l0l Speaker $19.00 SP-l 01P Speaker/patch. $59.00
FV-10l Ext. VFO for 101 .99.00 MMB-l Mobile bracket 9.00
FA 9 Fan kit for 101 ..... 19.00 FL-2100 Linear Amp 339.00

NEW Fldx 401 transceiver .. . same as 570 but incl udes built-in
CW filter. AC supply built in. In stock S599.00

SP-l0l Speaker $19.00 SP-401P Speaker/patch. $59.00
FV-401 Ext. VFO for 401.99.00 YD-844 dynami c mic . .. .29.00
FTV-850 8m Transverter. 149.00 FL-2000B Linear Amp . .339.00

YD-355D Digital readout freq. counter, good
5 Hz to 225 MHz. Very sensitive. Beautiful!
.. . .... ...... ....... .. . ..... . .$289.00

Fin ancing Through General Electric Credit Corporation
- Write For Application -

We service the Yaesu gear we sell!

SUMMER SALE - WOW!
We're clearing out many display units, out-of-date model s &
"white elephants" along with some slow-moving used gear. Low,
low prices - cash only, no trades, refunds or exchanges. Our loss is
your gain - act now.

Quantities limited - write for list.

ED JUGE ELECTRONICS, INC.
H ome off ice: Dall as o ffice :

3850 SOUTH FREEWAY 2860 WALNUT HILL LANE
FORT WORTH, TX 76110 Closed Sun. & Mon. DALLAS, TX 75229
817-926-5221 214-358-4641

Hours : 9;O~5 :30 Tues. thru Sat.
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SSTV·DXDC
Dress up the shack
with this award for
2-way slow scan
te levision commu
nications with 10
cou ntries. Endorse
me nt provisions for
s e pa r a t e bands.
Dated a nd signed
by Wayne Green .
Editor and Pub
lisher of 73 Magazine. Enclose postage for return of
QSLs. 8lA x I I, light green color, dark green printing, $ 1.

,

--
\NAAS. -

©rn[ll~illril©~~rn~

lJll,~
'iiI ""\

- ffL~~1kt-
WAAS Certificate

Th is Worked Al
most All Statescer
tificate is proof of
your having
worked 49 of the
SO states. It is for _
tho se who are just J:"

unable to get that 
las t slate con
firmed. Printed on
goo d paper, 8~ x ...
I I, dated and nu mbered and s~ned by Wayne Green.

Ordering this certificate is proof enough that you need
it. Light green, blac k printing $1

I
All Mod. DXDC ,e

H o w many can
qualify for th is e
o ne'? An award for
2-way communica-~
tiona with 10 coun
t rie s u sing
CW-5SB-RITY-SSTV ---modes . Certificate - - -=-~-=-:---~---

dated and signed
by Wayne Green ,

•

---- '

RRce Certificate ~.~.--T hi s Rea l Rag
Chewers certificate',
is awarded only for

f
..

the feat 0 a non-y
stop QSO for a
period exceeding -.;

six hours with no ~ =:::=::::=~=~~=lime out fo r any- - -
thin g. Order must
b e accompa nied ......
w ith date / ti me
(GMT) of start /end of contact , sta tion contacted , and
y our call. Signed by Wayne Gree n. Light orange color.
black printing $1

DXDC Certijicate '.; --if "":J3
Available for those ~'''' m_~. ~ '1I._+-t:::a.

n
who present proof' W _. UfIJ1... ::::-l
of contact (copy of , ~
log) with 10 di~fer- ~ ~-_._-- - - --- ,,'t
~:~rd~~ ~hr;:~~~~: -OX DC ~~
fica te makes you a ....A
me mber of the DX - - - - ~,
De c ad e C l u b . - ---- -- • ......:
Numbered and dat- . -:.~.-&it." .. ,t!i'\i~
ed a nd personally .".~ ~/ '
signed by Wayne Green, Editor and Publisher of 73
Magazine. Printed o n good paper, light purple co lo r,
black printing, 8lA x II. su itable for framing. ' $ I.

RTTY·DXDC
Frame and hang
this one above your
machine. An o pera
ting award for those
who have sub mi t
ted proof of 2-way
telety pe commu ni
catio ns with 10
co untries. Endorse
ment provisions for
different bands.
Dated and signed by Wayne Green , Edi to r and Publisher
of 73 Magazine. Enclose postage for return o f QSLs. 8Yl
x I I ,light blue co lor, black print ing, $ I



Fascinating World of Radio Communications $4.00
Novice Class Study Guide $4.00
General Class Study Guide $6.00
Advanced Class Study Guide $4.00
Extra Class Study Guide, reduced price $5.00
VHF Projects for Amateur & Experimenter $5.00
VHF Antenna Handbook $3.00
How t o Use FM, an introduction $1.50
FM Repeater Atlas, worldwide w/maps $ 1.50

* FM Repeater Circuits Manual $5.00
* Digita I Control of Repeaters, new $5.00

RTTY Handbook, radio teletype A to Z $6.00
ATV Anthology, fast scan VHF TV $3.00

* SST V Handbook, new, only slow scan ava il. $5.00
Diode Circuits Handbook, galore $1.00
73 Transistor Circu its, all usefu I $1.00
Transistor Projects, mucho 53.00
Solid State Projects $4.00
Ie Projects ~ $4.00
108 Q & A, transmitt ing, receiving, ant $2.00

' T V I Handbook, why suffer $1.50
Coax Handbook, cables & connectors , $3.00
DX Handbook, w/map , . , . . , $3.00
World DX Map, wall size, roll ed $2.00
Custom DX Bearing Charts, beam headings $4.00
U.S. Maps, for WAS, etc (4 ea) 51.00
Call Sign Badges, for lapel, black or red 51.00
Magnetic Call Signs, for autos $4.00
73 Magazine Binders, beautifu l red $5.00

* Hardbound versions ava ila ble @ $2.00 more. All items postpaid.
--- --- --------

BOOKS ORDER FORM

------

Zip _

Name _

Call _

Address _

City _

State _

$ enclosed

Books wanted:

JULY 1973

73 Magazine, Peterborough NH 03458 USA
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Would you believe that there are some of us who remember when 73
Magazine was only 37ri a copy? (How time does fly!)

At the present time our subscriptions are increasing over 1,000 per
month and we're beginning to realize that 1973 is our year (obviously).

In order to further accelerate this trend, we're rolling back the
calendar ... yes, back to 1960 ... and 37ri a copy. We realize that we
cannot get rich this way, but who cares when you can make so many
subscribers happy!

Now for a limited time only ... (until we regain our
senses) you can subscribe to 73 for only 37ri a copy on a 3-year
subscription. That's only $13.32 for 3 years.

Subscribe NOW and have it end in '76. That's the spirit!

AMATEUR RADIO
is more fun with

73

Th e regular newsstand cost for 3 years is
$36.00-subscribe Now and save $22.68.

---------------------
oNew Subscription

o Renewal or extension

D 3 yrs, $13.32

Order Fonn
73 Magazine

Peterborough NH 03458 USA

D 1 yr,$6

102

Nam8' Call _

Address _

City State__ ZIP _
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"INTRODUCTORY PRICES"

you
have been

;:'h.
Iit putting off buildingt-A,~~,_.

liM because of circuit board
M:Y.' .Ad layout; you have no problems
':';:"."'.'

.. . ... just send a schematic to PEMCO
and we will design and build your circuit
board to your specs using high quality GC10FR

Ii predrilled material .. . send the schematic and we do the rest.
«ft\
j",],.,esesa., :~:¥.

"·t,~

'rh-
-,~;~,
~~,~,

",~:~",.".,
~:w:
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:::~

.~:AA-"'~

.., '.'"''

JULY 1973 103

,



104 73 MAGAZINE



EICITING NEW'RODUCTS

VHF FREOUENCY
STANDAR 0 - FMS·5
Cal . rece rve and transmit
c ry st a ls in 10,6.2 and 1'.
meter FM bands. Markers
for all F M c h a n n e ls. Check
c ev ranoo. Precision 12
MHz c r y sta l. NO unwanted
markers. Osc . and output
buffered. Sh. wt , 2 Ibs.
( Less Batteries) . . $ 44.50
Kit . . $37.50

REPEATER 10
Highly stable oscillator for
automatic timing. AC or
DC operation . A O M o ro 
vides fo r more th a n 25
chara cters, mo re than
necessary for DC " a n y
c a ll " APT. AUX is auto 
matically added to 10 if
desired w h e n main power
is lost. Toneburst opera
tion available.
10 · 101 K Kit •.•.. $49.95
ID- 10 1 Wi red /Tested

$69.95

10-101 A asse mbled in 1W'
rac k cabinet , ... $109.00

AUTO~PATCHCO N SO LE
This m o bile or home con
sole includes a ll t he fea
tures you n eed for com
plete auto-patch operation.
A Touch-Tone Pad; an
automatic dialer for send
ing o ne access code plus
five Touch-Tone phone
num b ers: a single Idual tone
burst encoder adjusted to
your choice of frequency
a bove 500 H z . a nd a b u il t 
in motor . Co mp lete PTT
operation with o ne second
transmi t te r h o ld.
APC-4K Kit $ 84.500
A PC-4A Wired . ••. $ 98 .500

_._--

TOUCH-TO NE DECODER
A highly reliable twelve
digit decoder with input
p rotection , a n d PL L cir
cuitry for e xtremely stable
o p e ration. H ea vy d u ty out
put relays, small size. p lu g
m circuit b o a rd . All t h ese
majo r features at an UN
B E A T ABL E price.
TTD-12K Kit $89.~O
TTD-12 Wired 1l29.~O

~O"" , ..<-,I

TONE ENCODER
Eight p re-adj u s'te d t o n es.
D u rat ion and Output ad 
ju stable, P LL circuit ry for
ex t reme stability. Choice
of continuous or tone
burst operation, Tone
burst operation requires no
b atterie s. Easy to install.
Inc l u d e s t hree specia l
single o r du al t one s.
TE8-K Ki t $31.95
Wired $39.95

2·METER PREAMP
20 dB Gain, 2 .5 N .F .. 12 V
dc , Size t " x 1 ¥.1 ' · x Yo ",
D iod e protected MOSF ET.
9 0-day guarantee. Sh. wt. 4
oz. Major Components
Separately Shielded .
Kit $9.50
Wired $12.50

TONE DECODER
Versatile single/dual ton..
decoder. PLL c irc u it ry for
extreme stabi lity. 1 amp
output relay can be reset
automatica lly or ma nually .
Moni tor position . Ad ju s
table se nsitivity . In te rn al
strap selects single o r dual
tone operat ion .
TD-2K Kit $31.95
TD-2 Wired $39.95

_.

Data Engineering. Inc:. 5554 PorI

Ravensworth Industrial Park, Spn nl f ,e ld VA 221 5 1
Phone: 703-321-7171

TOUCH·TONE PAD
I n less t h an 15 mi nutes
you ca n convert you r por
t a ble t ra nsceiver t o Touc h
Tone ooeration.'0""" __..

TOUCH.TONE DIALER TIP Assembled $44.50
T h e electronic touch-tone TTP Kit $34.50
dialer for home and car . PAD-PULSER
It's safer a n d mo re accu - Now you can also obtain
ra t e to use tha n a p ad , pulsed operatio n from
Memory inclu d e s Acc ess you r Touch Tone Pad.
Code plus fiv e p ho ne n u rn- C onv ert T ouch-T o n e fre -
bers. Numbe rs easil y u p - qu encies to decimal pu lses
dated. B u ilt - in mo nitor . at 2805 Hertz with just a
C o m ple t e PTT operat ion flip of the switch, Option
with t ransmitter hold , ca n be added to TTP-2/K,
T TD-4K TTD-4/K and APC -4/ K.
. . . . . . . . WIRED .$59.00 $2295

9 00
PP-12K Kit. . . • . . .

Kit . .. . , .. •... . , $4 . PP.12 Wired ., ... $29.95

S-year guarantees. Send for Catalog
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Send your check or money order today to:

• ,

USED FM GEAR
Compare our prices on these fine pieces of FM gear...

General Electric Transistor Progress Line TPL.

These units have all solid state receiver, exciter and
power supply. Standby drain is under 50 mils which is
ideal if you are in the habit of leaving the rig turned on
when you leave the car, or if you have battery problems.

All are narrow band and can be used for commercial service if desired .

Model FE73JA6 80 watts output $195.00
Model TE63JA6 50 watts output $165.00
Model TE53JA6 35 watts output $155.00

These units are complete with mike, power speaker and cables when needed.

For motorcycle fans we offer a real deal!

Motorola T33BAT 10 watts out on two meters, solid state receiver and
power supply. Easy conversion to 12 volts if needed,
(see article on page 26 of Ham Radio for July 1972
for details). Most are complete with mcuntinq
brackets and accessories. These are a real steal at
only $65.00

T 33AAT with accessories $50.00

DuPage FM, Inc.
P.O. Box 1
Lombard, III. 60148
312-627-3540

Terms: All equipment sold as is. If not satisfied return for exchange or refund
within five days of receipt, shipping charges prepaid. Illinois residents add 5% for
sales tax.
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231 15 element high performance
beam. 17.8 db gain. Coaxial balun.
Beta Match. Unidirectional. Boom
length 28'. VSWR 1.5:1 52 ohm
feedpoint. Extra - strength heavy
wall commercial aluminum tubing.

267 Standard 1/4 wave ground
plane. May be precision tuned to
any discrete frequency between
108 and 450 MHz. Takes maximum
legal power. Accepts PL-259. Con
structed of heavy gauge seamless
aluminum tubing.

231

267

the
2 Meter Fixed Station

268 For repeater use. Special stacked 4 dipole configuration.
9.5 db offset gain. 6.1 db omnidirectional gain. Heavy wall
commercial type construction. 144thru 174 MHz. 1.5:1 VSWR
over 15 MHz bandwidth eliminates field tuning. Extreme band
width great for repeater use. Center fed for best low angle
radiation. DC ground. Complete with plated steel mounting
clamps.

Designed for the man who demands professional standards in
2 meter equipment. REPEATER LINE fixed station antennas
are the 2 meter HAM's dream come true. With everything you
need for top fixed station performance . . . toughness, efficiency
and the gain to gain access to distant repeaters with ease.
Work many stations, fixed or mobile, without access to a
repeater.
The right antennas for the new FM transceivers ... or any 2
meter fixed station.
REPEATER LINE Fixed Station Antennas
Tough, high efficiency antennas with a long , low radiation. For
the top signal and reception you want. . . and the top perfor
mance your transceiver's ready to deliver.

For the most powerful antennas under the sun

268
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362

341

338

340

WRITE FOR DETAILS

For top fixed station performance on 2 meters ...
THE REPEATER LINE

From
HY-GAIN ELECTRONICS CORPORATION

341 8 element high perfor
mance beam. 14.5 db gain.
Coaxial balun. VHF Beta
Match. Unidirectional. Boom
length 14'. VSWR 1.5:1. 52
ohm feedpoint. Heavy gauge
commercial type aluminum
construction.

P. O. Box 5407- GF . lincoln. Nebraska 68505

from aln
Antennaswith real PUNCH!

362 SJ2S4 high performance all-driven
stacked array. 4 vertically polarized di
poles. 6.2 omnidirectional gain. 52 ohm.
May be mounted on mast or roof saddle.
Unique phasing and matching harness
for perfect parallel phase relationship.
Center fed . Broad band response. DC
ground.

338 Colinear ground plane. 3.4 db gain
omnidirectionally. Vertically polarized.
52 ohm match. Radiator of seamless
aluminum tubing; radials of solid alumi
num rod. VSWR less than 1.5:1. All steel
parts iridite treated. Accepts PL-259.

340 3 element high perfor
mance beam. 9 db gain. Co-
axial balun. Special VHF
Beta Match configuration.
Unidirectional pattern.
VSWR 1.5:1. 52 ohm imped-
ance. Heavy gauge alumi-
num tubing and tough alumi-
num rod construction.
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New lower quantity prices on RF power transistors allows us to offer the
same quality transmi tter for only . .$29.95 ..

COMPLETE WITH DRILLED BOARD

...1 O~\'~n 9':J
~O'l' /£>'2-':J 0

.........

TX-144/220

• TYPICALLY 1 1/2 WATTS OU T P U T
A T 12.6 VOLTS 11 WATT O N 220)

• ADJUSTAB LE DEVIAT IONS T O 10
k H,

• AUDIO CL IPP ING AND ACTIVE
FILT ER

• CRYSTAL NETTING TRIMMER
• DOUBLE TUNED R F STAGES FOR

A C LEAN S IGNA L
• STA N DAR D 1 2 M Hz C RYS TA LS ( 14

M Hz F O R 220)
• ZENE R AEGULATEDQSCILLATOR

• PROVISIONS FOR METERING
EACH RF STAGE

• PRED AIL LED AND TI N NE D GLASS
C IRC UI T BOARDS

• MEA SURES ON LY 2" x 6"

A o ne watt exciter using four RF transistors , two d iodes, and one integrated circuit. The RF
transistors are operating well below their ratings allowing long keying periods without damage. T he
exciter ma y be used alo ne as a tra nsmitter o r wi th our PA 144 or 220 amplifier for a fiftee n watt
station.

15 WATT AMP
$29.95

PA-144/220

. 15 TO 20 WATTS OUTPUT WIT H 1
1/2 TO 2 WATTS OR IVE. ISLlGHT·
L Y LESS ON 2201

• USES TWO BALANC E EMITTE R RF
POWER TR ANSISTOR S ABLE TO
WITHST AN D A H IG H SWR.

• TYPICA L L Y DRAWS 3 AMPS FROM
A 12 to 14 VO LT NEGATIVE
GROUND SU PPLY.

• COMPLETE WI T H CIRCUIT BOAR D
AND A LUMI NUM HEAT SINK.

• A DD YOUR OWN M IN IBOX AND
RELAY AN D SAVE.

COMPLETELY PACKAGED PA144!220 AMP JUST $49.95 with soli d state switch
ing. 1- 2 watts in gets you 15++ watts out . Size 6%X2 5/a X2 with PL-259 in and out.

Order TX-l44 or TX·220, $39.95 PA-144 or PA·2 20, $29.95. Add 1.00 postage and handl ing for
each kit ordered. New York State residents add sales tax .

VHF ENGINEERING
320 Water Street POB 1921

BINGHAMTON NEW YORK 13902
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Surplus Electronics

10518 Connecti cut A ve.
Kensingt on, Mary land

20795

Send for our FREE Catalog!

SURPLUS

Test Equipment Sales
200 15 Telephone : 30 1-65 2-0996 -

-

UT-1
Portable T une Up Meter with cables to p lu g into Motorola.
l ink, GE . Standard . e tc . Th is u nit gives you the meter
functions o f the radi o being tested . It a lso o pe rates as a
portable d e voltmeter with the foll owing full scal e ranges:
1.5.5,15, 50.150,500.1 KV wi th a special 3 volt range for
GE Progress Line equipme nt. The UT-l can be se t zero cen ter
for d i scriminator readings. A lso featured in the UT-l is a f ield
strength meter.Place your order now. Kit form $42.50. Wired
549.95. Extra cabl es of YOUT ch oice (spec ify rig) . $5.00 ea .

($2 .00 for pastaRe a n d handlin,. )

TESCO-PAD
The " T ESCO- PA O" has no
tuned coils t o go o ff frequency.
no tuning necessary or even there!
It "s all in one " Black Box I .e."
ready to go. The "T ESCo-PAO"
has a 1 second hold-up for y our
t r ansmitt er, complete P.T.T.
operation, available wi th dual
audio output levels, 12 o r 16 tone
combinations.
KIT $34.95 $39.95 W;,ed

(A d d S1.00 for 16 tone version)
($2.00 for dual ou tpu t version)

(A d d $ 1.00 f o r p o slage and handlinR.J

NOW $85.00

Type

WERE 125.00

117aller Electronics

Late

P.O. Box 99 13, Chevy Chase, Md.

w/schemat ic while supply lasts!

Super Low CMOS PRICES

Computer Keyboard Terminals
New terminals include 88 character
EBCDI C keyboard, I.C. decoder &
control boards, display with 3 digit
numeric readout and alpha-numeric
Burroughs readout

R394U 150-174 M Hz receivers
(FM) special $15.00 ea.
12V 8 amp Power Supply Kits $8.50
RTTY Polar Re lays . _ $1.50 ea.
New ribbon cable S.20/ft ...
$15.00/100 ft (20 cond.)
36 cond .. . $.30/ft ... $22.00/100
ft
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LIGHT EMITTING DIDOES 31$1 .00
R u by red. go ld p lated leads . With m e rc u ry ce ll
for in st a n t t e s t in g.

H.H. SCOTT MULTIPLEX
Solid state b ra nd new mu ltip le x module w I
sc hema tic . P o ssibilitv of c o n ve rs io n of va rio us
m ono sets to stereo. $3.00 eac h 10 for $ 2 5 .00

OIL CAPS 16 MFD 5000 VOL T
R a re find . $9 .00 each 3 . $ 2 5 .0 0

NOISE ACTUATED SWITCH $1.35
S o lid state nOise actuated $Wlll.h tu lly WIred ,
Inc lu d e s mike pick -up, amphfier . se R SWitch .
Actuates bV noise or whistle . U se fu l f or burglar
et errrrs , lamp lighter, etc . 15 ft range.

$1.0087971

2M 1000 Neon $1.75

GE Y 4075 2SV Mmlature

$1 75
GE Y 1938 24V Standard

$1.75
RAY CK 1905 Standard

$1.75
MAN·3 1.7V Min iature

$3.50 ••. 10/$30

GIANT ALPHA NUMERIC

Numitron 5V 7 -Segment
___-~S::.'lim lin e or Regular $2.50 ea.

~:;.:.;.;;=:;:.;=.::~~-:-----.....::-:=:::......

Alpha-numeric keyboards. Excellent to new in condition. Styles may vary slightly
from picture. Two models available , one with ASCII encoder in base $55.00 postpaid
in the U.S. Keyboard with rio encoder in base 535.00 pOltp.id in U.S.

KEY BOARDS
$35.00 & $55.00

Postage extra on above. MESHNA PO Bx 62 E.lvnn Mass. 01904

7 SEGMENT LED

GIANT 7 SEGMENT
A s above only this one is the giant display
13/16 inches hgt of character. F irst time
o ffered and as far as we know, offered nowhere
else. This one is quite an attention getter. Also
available in this giant display numeral " one"
with "plus" and " m inus" sign. Aga in , these are
rejects. Giant d isplay $1.50 each 1210r $15.00

Hobby craft due to being factory rejects. Most
have a segment or decimal inoperative. St ilt a
great " buy" f or the experimenter. What an
unusual tie clip you can make with pocket
battery . . . demo display s, etc . In many appli
cat ions y ou don ' t need full 7 segments. $1.00
each o r $10 the d ozen. 0.333 inches high
character.

URC-11 WALKY TALKY
243 Me 2 way radio, hand held,
measures 3 x4 inches. Used for
survival in downed aircraft . May
be converted for other frequ en
cies. URC-11 $15 each or 3 for
.. .. .. . .. . ........ .. . $40.00

12VDC 3 AMP POWER KIT $5.00
Just right for powering car tape deck. CB
sets, car radio, etc. from regular house
current. We furnish parts - transformer,
silicon bridge, filtering caps, d irections.
All new parts. order # KT·3 at $5.00 ea or
6 for $25.00

AM·FM RADIO $20.00
Fully built chassis by Delmonico with
front panel, solid state. Also has stereo
tape and stereo turntable inputs, 115 VAC
power. Brand new with schematics.
$20.00. Made for console install at ion.
Cost over $100.00.

RCA MEMORY STACK 32x32.9
3rd generation, ultra c o m p ac t . M..sure. h :4
1/4x 7. Brand new . $ 50.00 3 for $125.00

CORE STACK
Late model memory stacks, unused.
1Kx9 $35.00
2Kx9 50.00
BK 4 bit Y-plane . . . . .•• . . 40.00
16K 4 bit Y-plane 60.00
147K stack .. ' 1
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COMPUTER KEYBOARD W/ENCODER $35
Anothe r sh ipment just received. Alpha-numerics
key board excellent cond ition . Once a~a in we
e xpect an early s ello ut . Price of $35 Inc lude s
p rep a id shipment in the US a n d shipm ent made
wit h in 24 hours of receipt o f o rde r.

POWER TRANSFORMER
115ac / 12V @3 amps . . . $2.50

POWER AMP TRANSFORMER
Bran d ne w compact , regu lar 11 5 V 60 cycle
inpu t . Output o f 40 VeT at 4 amp s p lus
another winding 6V at 2 .5 amps. Fine busin ess
for Power Amps, L ogic o r Op A mp sup ply .

$5.50 each or 5 for $25.00

12VCT 2A XFMR $1.50
Regula r 115 vo lt 60 cycle inpu t . 12 volt
t ransformers are always in demand, these are
brand new . $1.50 each or 10 for $12.00

IC SPECIAL - ONE MONTH ONl Y
Ou r regu lar $ 15 1C board with approx . 140 DIP
ICs on th em , Wi t h iden t shee t. Fo r o ne m o n th
o nly we are p rici ng them at $ 6 .50 per board to
reduce o ur inven to ry . .-:IC ·S $6.50 Or 5 for $25

COPPER CIRCUIT BOARD
Brand new G E 2,slded gla ss epoxy G· l 0 , the
standard of the ind ust ry , bright and shiny new.
6)( 12 , $ 1.00.12 )( 12 , $ 1.50.

AM·FM RADIO $5.50
Due to the West Coast sh ip st ri ke they c ame in
t oo late for the c ustome r. Now it 's you r
bargain . Use it a s is o r bui ld it in to you r own
cab ine t, desk , wal l, etc . Al l b ui lt , ready to use ,
w it h AC su pp ly . To m a ke it portab le all you d o
is power it wi th a couple o f "0" cells. Fu ll y
assem bled solid state c hassis wit h AC power
su p ply , less spea kers . Cove rs full AM as well as
FM broadc ast. The price. . .an astounding
m eager $5.50

PISTON CAPS 1·8 mmF
3 for $1.00

Unused Milita ry su rp lus. For h i treq . work . List
price over $ 3 .00 each. We have 1 size o nly,
1- 8,uF . No hard wa re .
#73 -18 3 for $1 .00

60-SECOND TIMER
A b onanza for th e photo lab or any req uire
men t for a precision sp ri nq-wound timer . May
be set a t any in te rva l 0 - 6 0 seconds. Contac ts
rated at 15 amps. Co n tac ts cl ose whi le runn ing
a nd open a t e nd o f t ime inte rval. Brand new.

$1 .50 each , 10 for$12

BATTERY ELiMINATOR
CHARGER

Plu gs in to 115 volt 60 cycle a nd puts o u t
a pp rox . 12 vol ts DC 10 0 mil s. Sufficien t to
power most a ny sm a ll t ra nsisto r radi o and also
useful fo r charging sma ll d ry ce lls an d small
m-eed cells. Fu ll y b ui lt, ready to U5e_

$1 .00 each , 6 fo r $5.00

455 KC IF ASSEMBLY

7400 SERIES IC GRAB BAG

GIANT LED 83t
Pr ic e bre a k a t last o n these giant LED w it h
1,000,0 00 hours o f life . Measu re fu ll 1/4 b y 1/4
inch. F irs t time offered .

RED $ 1.00
GREEN 1.25

S UP ER BRI G HT collima ted RE D wi th para
bolic refle cto r, m easures 3 / 16 di ameter. A re al
h i-in tensity red visible over 10 0 tt.

SUPER RED $1. 25

Postage extra on above . MESHNA PO Bx 62 E.lynn Mass. 01904

Camp tete m iniatu re 45 5 kc IF. amp assembl y.
1.5 inches lo ng, littl e over Yo Inch squa re. Ready
to U M w/schem. S im to Miller 890 2 ..... 2.5 0

Made for the AR T -13
go od for 100 watts RF ,
no dou b t h andles mu ~h

more Clue to be ing un
derrated for the m ili
ta ry ... #7 1-17 3/2 .00

Mix of 7400 ser ies DIP , unmarked u ntested .
Some sc hema tics provid ed _ 10 fo r 1.00

100 fo r 8 .00
1000 for 6 0 .00

RF VACUUM
SWITCH

MA RCH 19 73
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COMPUTER
KEYBOARDS
BRAND NEW

'50 postpaid
Just arrived, a superb batch of brand new keyboards still in original
manufacturers cartons. Beautifully finished in pastel colors with contrasting
colored key tops. Made for table operation with fully enclosed metal cabinet.
Two encoder boards mounted inside the cabinet with connections terminat
ing on Spectra flat cable with plug. Key operation with bounceless magnet
reed switch action. These computer keyboards were dumped as surplus by
one of America's largest electronic companies and we were lucky enough to
be on the receiving end. The price of $50 includes prepaid insured shipment
in the US and shipment same day as order received. Orders out of the US
require an extra $2.00.

LOGIC
POWER
SUPPLY
'10

With 400 of these power supplies on hand, we figure we'd better sell them
cheap and get them off the floor or all wi II collapse with a great crashing roar
and land in a heap in the cellar.

These are from computer power supplies, used, good condition. Operate
from standard house current. 4 output voltages .... MINUS 30 Vdc at 1 Amp,
PLUS 30 Vdc at 'h Amp, PLUS 10 Vdc at 1 Amp, MINUS 10 Vdc at 'h Amp.
Solid state construction with harmonic regulation on the transformer and
transistor regulation on the 10 volt outputs. This is one helluva bargain and
worth buying just to scrap for parts (if you're crazy enough to tear it apart).
You 've got 2 transistorized zener regulated plug-in boards with sockets and
by changing the zener you can regulate from zero to 25 volts, 2 husky filter
caps (18,000 Ilf at 35 volts), power transistors on heat sinks, a nice
transformer, and misc. other parts.
Ship. wgt. 37 Ibs (you pay shipping) $10.00 each or 3/$25.00

Postage extra on above. MESHNA PO Bx 62 E.lynn Mass. 01904
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Postage extra on above. MESHNA PO Bx 62 E. Lynn Mass. 01904

TH ESE A RE FACTORY REJECTS T A KEN OFF TH E LINE FO R REWORKING BUT
THEN THE FACTORY CLOSED. We have UNUSED Solid State AM-FM radios wi th
built in AC supply , extra outlets fo r tape, mike , or turntable. We furn ish the schematic.

These units made for console installation. Each with minor defects but we can furnish
most any part found defective.

For the photo enthusiast, elect ronic industry, people cooler, etc. Brand new assemb ly
made by HOWARD Industries, 3 fans per panel, 115 volt 60 cycle. Each fan good for 100
cfm and have blade guards both sides of each fan. To reverse flow of air , mount panel
backwards. All brand new, ready to use. Silver gray panel finish. Standard 19 inch panel,
5 1/4 inches high. $12 per panel of 3 fans or 2 panels of 6 fans for only $20. Ship wgt 7
Ibs per panel.

PAY TV
ASSEMBlY

$15.00
A "Super Value" for the gadgeteer. A complete Pay TV installation made for Z ENITH
and all in original packing (3 cartons - wgt 36 lbs) and all unused. Operates on regular
115 volt 60 cycle power. A wealth of parts, easily removed due to long leads on
components, most over one inch long. T he 3 uni ts consist of Transl ator, Adapter,
Decoder. T ransistors, tubes, solid state bridge power supply. geared clock motor, 35mm
geared transport, time recorder. solenoid, relays, hundreds of small parts such as resistors.
caps, etc. Our estima te as to cost to Zenith, approx $ 1,000 per set. Schematics with each
purchase. One set of 3 unit s $15.00 wgt of 36 IbS. Special . . . 3 sets $35 wgt of 106 Ibs.
All unused, original boxed .

COOLING FAN L
BARRAGE

$12.00

MARCH 1973

AM-FM STEREO RADIO $18.00 AS IS

•
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BUY NOW
and receive
your choice
of 2 extra sets
of crystals:

a Mosely MM144
or
a Ringo AR2

radio
WHAT IS THE MOST IMPORTANT ITEM A OEALER CAN SUPPL Y?

o
r-""'I

SB·144
$259.00

BANKAMERICARO

Most important of all, if you buy this month you get the free one year
service on your rig. We have many other great special values! Call now!

2602 E. Ashland, Fresno, CA 93726
d_'-'_. Call: (209) 224-5111 ,

P.S. WE SHIP ANYWHERE IN THE USA FREE VIA UPS '
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The GAM Line

.~'-"
~TG·2·R TG -2

MP-34

TG-2·R 3.7 db List $33.00
TG-2 3.7 db List $22.05
TG-4-MS 6.7 db List $55.00
MP-34 6.7 db List S34.65

TG-4-MS

In System Performance

(Using the TG·5S and the TG·4·MS)

GAIN OVER ISOTROPIC RADIATOR

14.9 db Omni-Directional Gain

TG·3
3.7 db

'-.-c.-' $38.75

Famous for POWER ' " powerful performance,
VHF/Antennas. BASE/MOBILE

144 to 160 MHz

TG-3S
6.7 db

L..U S72.60

••

191 VARNEY STREET
MANCHESTER NH 03102
TEL. (603) 627-1010

~

Electronics
L...!...J' TG-5S

8.2 db
$104.50
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U", 10 ,
ull 25 wans power. ALL SOLID STATE (no tubes]

539 95 reliab ilIty . 10 channels wIth 2 1/2 pairs o f c rvst aIs
("'</UM' INJ"~bJ. """""". e." ru'9 tr""dl; I> ",. j~ Ins talle d fo r call Ing anti den ess. weathe•. shi p · to shIP,
eh"J shlp lO coas t and p ubhe and pert o pere nons. Self

co n lamed , compact. P.e tuned. Von.,.1 covered urnt e
splash proof - 'mpacl. hum'dl !'" a nd fungus reSluan l.
Can be mounted on panel. on bulkhead. on or below
ta ble lOP wllh un,ve 'S<l1 mountI ng br scket Included
JUS T CONNEC T TWO WIRES ,md YOU 'RE reddv to
OPERA TEl

Optional Acce ssories :

. 3 ea. 6 ea, or 9 dB gain lay down
gleami ng wh ite fiberglass antenna

. 3 dB sailboat antenna. mounting hard
wa re and 60' of ma rine white cable

• c ha nnels 68. 26, 28, 12
PLEASE WRITE FOR OUR SPECIAL PACKAGE
PRICES '

8817 - .w . I:!l, TI·n ;wI·- \ liami . ... 1. :U l.i (,
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NO ONE ANYWHERE BEATS OUR DEAL !

AMATEUR-WHOLESALE ELECTRON I.~C~S....... ,

* FLASH * FLASH * FLASH *
lou '- dl ",h., you 9'1' 'o r NO REPEAT NO E XTRA
CH ARGE The GTX"1 .rnd GT X]()() h_". ~ '''P~'

wn,,"W 0".1 G«I. Mo, Fe t '''' d~.I, ' ,", BUll T IN ,he
'l'<:e,.er hOfll end tor ....pe.". len th ..n 25 m,or""o"
",n", '.'1. THE BEST ",.ce"e' no"" ~v"" '","e"

30 WA TTS OUTPUT. ALL SOUD STATE (no tubes ).
TR UE FM (no t Phase modulation ) for superb audio
uuatit v. f Ochannel?'with 146.94/146.94 incl uded. Three
pore tow pass f i lter on bo th transmi t and receive. 1 watt
low power posi tion . Provision for tone encoder. Simple
internal strapping prov ision allows multi -channel use of
any crystal. (GT X-2 and GTX·l01 Microphone and
mobile mounting bracket supplied . G·1D glass boards.

Professional level const ruction by
disti nguished Avionics Mfg. - Gene ral Aviat ion Elec
Ironies, Inc. The finest amateur FM transceiver available
at any price . Size: 9 )( 6 1/2 X 2 1/2. Weight 5 lbs .
Current Drain: Receive : .09 amps. Transmit : High 5.0
amps. Low 1.7 amps. * fGT X-2 and GTX ·1Q)
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AC 513100
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The NEW Excello Six Meter
Transmitter is the FINEST
TRANSMITTER in the VHF
field today !

Now you can QSO all over
your local community with
the NEW Excello Two Meter
AM Phone Transmitter!

All ci rc u its are s t ressed to th e fu ll est o u tpu t
to give Full Drive to the nex t s tage and fin al
outp ut .

M odu lat ion is pure and ful l using t he Finest
American Parts a nd Ameri can Labor . Shielding
is used between each stage.

Either Fixed Mobile o r Portable. enou gh
power to OSO yet No TVI. Un it Small a nd
Compact. enc losed in a perforated steel case to
p revent TV I a nd feedback.

95Net Price to Amateurs $
Comple te w ith Tubes
Less Power Supply
$9.95 Solid State

95Net Price to Amateurs
Complete with Tubes
Less Po wer Supply
$9.95 Solid State

Tube Co mpliment
6BA8 O,c- Mult.
GeXa Final Amp.
SADS Modulator
12AX7 Speech Amp.

• Base Station
• Mobile
• Aircraft
• Boats

.'

I /~
:/ie;, !f, !

-- /.~. '
: ..I} . ,'"

EXCELLO EX20S
Dealer In quiries In vited

• Base Station
• Mobile
• Aircraft
• Boats

Tube Compliment
6U8 osc
2E26 Final
12AX7 Speech Amp .
6805 Modulator

'"u

'"~o
f-

.....:I
'"

~
~

• '"0 ~ 0
0 Z If) Z
f- ~ o1l

'" ~'"C- '" > -e.- ~ ~ 0.<: ~ :;;If) If) U

•
•

..,•-...,

The New Excel lo Novice CW Transmitter
puts ou t a Fine CW Signal on the air. The u nit
is Small a nd Compact and Complete with
Built-in Power Supply. Tubes . less crysta ls and

key . $ 9r.
Net Price to Amateurs ~

Complete F .O.B. N.v .
See Your Dealer

lill@WIT@~o@W
80·40 METER

The NEW Excello CW Novice
Transmitter is THE ANSWER
to the New Amateur getting
on the air and enjoying the
GREATEST OF ALL hobbies!

Tube Compliment
5763 osc
616 Final Amp.
1 40 Melel Call
1-80 Meter Coil
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• •• •; e Windjammer Cruises. ;
• •• Post O ffice Box 120, Dept. 934 CM iomiBeochFlorida 33139 . •
• •• •• •
: Ca p'» 1\1 ike . send me your co lo r brochure on 10 day ' ba refoo t" vacations from S2;0. :
• •• •• •
• Name •
• •• •• A d,l rC' ~ ~ ,
• •
• c: Sr z", •• . Il y . <l e _ •

• •• •• •• •
: Meet us in Martin ique, at the dock 'barefoot ' and we'll :
: take you on a vacation of a lifetime. 10 Windjarnrnin' :
: days of swimming, snorkeling and prowling uninhabited :
: beaches. We'll take you funny little places with funny little :
• •: names .. .Mustique, Bequia, Saba. Carr iacou, Or to :
: G uadaloupe, St. Lucia, Grenada 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 fall :
• •: 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 52 50 . Send this :
: coupon to Cap'n Mike today for your color adventure brochure, :
• •• •• •

~ is coupon can put ~
~ ou on a schooner to 1
• •

~ aba,Grenada,Martinique. 1
j Tovolcanoes,pink,white j

1 and black sand beaches. 1
• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• ••• •• •• ••• ••• •• •• •• •• •• •• •• •• •• •
•••••••••••••••••••••••••••• •• • •••• •• •••••••• • • • • • ••• •• • • • • •• ••••••••••••• ••••••



HANIFIN Electronics Co.
1666 Kinsey St.

PHILADELPHIA. PA.19124

,1. 00
. 75
.75

1. 50
1.25
2.00

PR I CE EA

TfLU'l+Ot<E
A. U COOE 115

PIl- I UJ

MFR

GEN . INS'I'R.
SPRA IlU&-36D
G. E. -1I3F
JlALLORY
SPRAOUE-360
G. E . - 1I3F

200
40
25

200'0
25

VOLTSMFD

500
1500
2'00
2500
5000

19, 000

COMPUTER GRA DE ELECTROLYTI CI
CAPACITORS

Pric e
. J5
· J 5
. 40

Pr ice
• JO
• JO
.)5

Pletes
6

10
14

Plates
8

12
16

E. F. JOHNSON t;t
Ai r Va r i able
cepe c I tors

Mina t ure P C Moun t
Single Se c tion

TY PE U

Min Max
1.) 5.4
1.5 9.1
1.8 1) .0

TY PE V
Min Ma x
1.4 1) . 0
1.7 2 0. 0
2 .0 27 . 0

Su b

Ty pe
19)-4-5
19)-6-5
19)-8-5

Ty pe
189-2 -5
189-4- 5
189-6- 5

MFD VOLTS SIZE PRI CE
.000051 6KV 01 $2. 9 5
. 00018 6KV 01 3. 9 5
. 0002 6KV 01 l· 95
.00039 6KV 01 . 50
.0005 6KV 01 11. 50
. 00075 6KV 01 11. 50
.0039 6KV 01 ~ . 50
.00051 10KV 02 . 50
. 00015 20KV 03 19. 95

.001 mfd 25KV 18 Amp 8 1 mc .
1 Cerami c terminal
6;"x 6"x II " f ooted • •••••• $24. 95

nOMS ." 'O OAYS
TO OAH D ACCOUN TS

ALL OTl+U \ AOVANCE
CA~, Fo a "" 'LA

CAPACITORS - MICA 11

.35

.29

. 98
1.49

.79

.15

. 15

. 75

1.15
1. 10

SEMICONDUCTORS

( 8)- l SP) • ••••• •••••
(8 ) _ lR ). • •• • • • • • • • •
(B)_lAP). .
(8 ) - l T) ••••• •••••••
(8)-lJ ) ••••••••••••
( f or RG58/U}... ....
( f or RG59/U ) •••••••
Single ho l e mount ••
50 - 239 • ••••••••••••
Sing le hole mount ••
50- 2)9 wi t h ;"
de mountin g •• • • •••••
UHF DOU bl e ma l e ••••

SEND FOR FREE CATALOG
GET ON OUR MA I LI NG LIST

P12 59
502 J 9
M) 59
M) 58
PL258
UG175/U
UG176/U
CH2 39

5804

~ ADAPTERS 6lIim
BNC Female t o UHf' ma l e ....... 1. 50
ENC Ma le to UHF fema le ••••••• 2 .50
BNC Fe ma le to N ma le ••••••••• 1 . 85
BNC Ma le to N fe male •••••• ••• J . 20
e NC f ema le to BNC fema le • • • • • 1 . 40
e NC "T" ) fe mll l es 4.6 0
BNC "T " 2 fe ma le s 1 male •••• • 2 : 6 0
eNC Rt . angl e ma l e -fe male .... 2 . 00

I N3209 Sil i c on Re ctifier
l 00PRV 15A••••• ••• '. 60

I N3210 Sil i con Re ctifier
200 PRV 15A ••• ••••• $. 90

2N2082 High Power Tra nsi s t or
15A TD-36 caee ••• $1.20

Two 2N2082 Traneis t ore moun t ed
o n hea t sink•••••• $2.25

SINGLE PHAS E FULL WAVE ti
BRIDGE RECTIFIER .' •
Mototol a M~ 962 -11
10 amp 300V
••••••••••••••••••••••••• $3. 9 5 ea.

10 f or $35. 00

OM

STEP UP TRANSFORMER 292-5653Pl
PRI : 110/11 5/120 VAC
SEC: 24 0/270 VAC 8 650 MA

Se a l e d 45/8 " x 4" x 5" •••••• $2. 95

~ COAX CONNECTORS ~

POWER TRANSFORMER WITH COMBI NATI ON
FILAMENT WINDING

STANCOR P-6011 11 5 VAC 60cy input
Secondary : 350-0-350VAC 70mB

5.0 VAC 3.0Amps C.T.
6 . 3 VAC 2. 5 Ampe C.T.

Mtg centers 2 7/8" x 3 3/8"
SPECIAL••••••••• $l. 9 5 'ea.

TUBULAR CONDENSERS

TYPE PRI CE
TVA 1406 . 25
TVA 1410 . ) )
TVA 1) 08 . 2 7
TVA 11)0 . 27

CD -BR 1. 21
Nichicon . ) )
Call ins . ) 5

CD-BR . 75

10 TURN PRECI SION POTS
REMOVED FROM EQUIPMENT
WIRES ATTACHED
CHECKED & GUAR ANTEED

MFR & TYPE
HELl POT MODEL A
HELl POT MODEL A
HELl POT MODEL A
HE LIPOT MODEL A
HELIPOT MODEL A

YOUR CHOI CE $4 . 0 0 es.
4 f or $15 .00

METAL CABI NET RACK
Dim. 21" x 1) " x 8 )'4 "
Accepts 19" x 7 " panel .
Ha s hinged t op for e a ay
s e rvicing . S i mi la r t o

CR-1726 . New• • ••• • • • • • • $6 . 9 5

O""S
50 00
10K
JOK
50K
l OOK

ELECTROLYTIC
MFD VDC

10 150
20 150
50 50

1 00 12
200 450
500 25

1000 15
4000 15

BUd

HANIFIN ELECTRONICS co.
1666 Kinsey St.

PHILADELPHIA. PA.19124

FEED-THRU
CAPACI TOR <~

1000 mf d 500 VDC
ERIE #3 27-oo5-X5uo-I0 2M ••• $. 6 9

General Ra dio Type 97 ) -F
Pot enti ometer
50 o hms 8 wa t t e 1 )/4" d i e .
)/8" ahaft l R long • ••• ••• • . $1.50

100 0 ohm 25 watt Rheosta t
2 t e rminal me ta l e nc l os e d

)/8 bus hing 1" s haft . J f or $1 .00

Minia tur e 10 Tu rn Pot

10K . 5% lin . Spec t rol 570
Bushi ng mO'lOt . 3/8 " s haft 1/8"dia .
Re mov e d f rom equ ip•.•••.•••• $2 . 9 5

General Rad io Ty pe 214A
Potent i ometer
10 ohms 10 wa t t s IA ) "d ia .
i R s ha f t $1 .50

HELl POT DUODIAL
10 turn counting dial
alu min um fi n ish. b l a c k
knob , with brake
.......... $) .95 e e ,

1. 39

$1. 25

$2. 11 5

• • • • • • •

••••• ••

• • • • • • •

(215) PI s-3663

MINIATURE CERAMIC

DISC TRIMMER

METALLIZED BATHTUB
CAPACITORS

AEROVOX P30ZN'

11 rnfd 150 VDC
2 Side t e rmi na l s
1" x 1 3~1I " x 3/11 "

10 mfd 14) 900
2 Side termInals
2" x 1 3/4 " x 3/4 "

TRIMMER CAPACITOR

8 t o 50 mrnf N750
ERIE #557-000&-8-50

4 mfd 2000 VDC CP70EI EJIl05K
2 Porcelian t e rmi na ls
3 3/4 " x 5" x 2:" •••••••• $3. 50

1 mfd 10 KVDC Westi nghouse

2 Porcelian t e rminal s
8" x 9 " x 4" $1 9. 50

ERIE #538-011A-5. 5-18
5 . 5 t o 18mmf. Printed circuit
mount •••••••••••••••• 75¢ ea.
10 f or $7. 00 100 f or $50. 00

CAPACITORS - OIL FILLED

.2 mfd 50 KVDC D
GE 14p126

1 Porcelian terminel
13" x 13;" x 5:" ••••••••• $49. 95

.25 ere 20 KVDC [j
AEROVOX

2 Porcelian terminals
8 " x 11 " x 4 " $1 9. 50

.5 mfd 1500 VDC CP70BIEH504K
2 Rubber terminals
13/4" x 2 3/4 " x 1 " •• ••• $. 75

1 mfd 1000 VDC Aerovox 10090
2 Porcelian termi nals
1 3/.lI" x 2 1/8 " x 1 1/8 " ••• 90

8 mfd 600 VDC OE 23FI014
2 Rubber terminals
3 5/8" x 3:" xl:" •••• •• • $1. 5 5

7. 5 mfd 236 VAC Sprague Cl or' no l
2 Bakelite terminals
2 " x 2 3/4" xl:" •• ••• •• • $. 9 5
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1 .40
1 .25
1 .11I0
2 .10
1 .55
1.55
1.55
1 .55
1 . • 5
1 .•5
1 •• 5
1 . • 5
3 .50
3 .50
1 .20
4.50
1 .20
2 .50
2 .50
1 . • 5
1 .• 5
1 . • 5
1 . :15
2 .• 5
2 .• 5
9 . • '

III", ~-_.
•••,floc_

8~ 50'. 0 $ 11I 7 4 3 8 ••• o 5fr1l7481 1 .50 o 5fr1l741455N7400 10.30 B$N7440 .ae ~ 5fr1l7482 .' 5 o 5fr1l74151$N7401 .ae 5N7441 1 .40 SfrIl7483 1.50 o $frIl74153§SfrIl7402 .,. 8 5 N7 4 4 2 1 .25 5fr1l7485 1 .41 o 5fr1l741545N7403 .ac SfrIl7443 1 .35 5fr1l74•• . 5O o 5N74155It- 5N7404 . 55 o 5N7444 1 .35 B5fr1l74•• 3 .75 o 5fr1l74UIIIo 5N7405 .55 o 5N7445 1.311 5fr1l74.0 1.30 o 5N74157'C 0 0 5N7408 .5O BSfrIl744. 1 . • 5 8 5 fr1l 7 4 . 1 1 .50 o 5fr1l74U.:ft 0 SN7407 .5O SN7447 1 .• S 5N7482 1.10 o $N741.0:.: 0 5 N7 4 0 . . 55 o 5N744111 1 .50 8 5 fr1l 7 4 . 3 1.10 o 5N741.1ClI • 0 5 N7 4 0 9 .55 o 5fr1l74S0 . 5O $frIl74.4 1 .10 o 5fr1l741.Z.. ~ 0 $N7410 .ae o $N7451 . 55 8SfrIl74.S 1 .10 8SN741.3.. I 0 5 fr1l7 4 11 .,. o 5N74S2 .5O 5fr1l74•• 1.10 5N74184• 0 5 N7 4 1 3 .•5 o 5fr1l74S4 .5. §$N74100 1.4. o SN741.5~O §SN74U ••• ~ '." 5O . 55 5""74104 .5O o SN741.0r~ 5N741. . 5O SN7480 .5O 5N74105 . 5O o SfrIl7411111• 5N7417 .5 ' 5N7484 .5.
~ ..,.... 1 _25 o SN74182I ;-8 SN7420 .ae SN748S .5. 5N74107 ••• o 5N74184• 5""7421 .55 5N7470 .5. 5fr1l7410. 1 .2S o 5N7418S• o 5N7422 .5O 0 5 ""7 4 7 2 .5. 5N74112 1 .25 o 5N74192o SN742. .n 8 5 N7 4 7 3 .• 5 5N74113 1 .25 B5""741.38 5 N7 4 3 0 .,. 5""7474 .• 5
~ ....u. I.Z5 S111741..5""7432 .ae 8 5 N7 4 7 5 1 .30 SfrIl74121 .,. o 5N741.5o SN7437 ... 5N747. .n $N74122 .n 8 SN741••• "_tory M......U 8 S N7 4 7 8 .'5 SN74123 1 .20 SN741••5fr1l74.0 .n 5N74140 .5. o $N742oo

0 $1
••c. h

1'.... SlO.•

By RCA o r equ.1 2S 3632 .
~"N, 2 3 waUa. 3 amp.. .
TO·60 CaBe. w ith s tud mt&",
VeE\" ma" 6 6 .

'HAM'-UHF 400 Me
HIGH POWER
TRANSISTORS

rr

$3.95

LED .,._51l0MUn
III1lADOUT5 :J

MAN-4 [QUAL 3.95
0 - 9 pl ..a l.. tll· •• •

S a",'" in I ~ _p.n hi ..
.Dd,,, t, . ~~ .. ' :'~ 11. • • ~ ,

!t V 10 m.. wilh d .... im.1
poin t. Li .... ~lAS · Io Sed •• t , _ ......... SOc

POLVPAKS

..... i ll outp..rfonn any <>1.....
DClIf o.n til.. mark.. t today .
nol .....ou", DOt iac . nd.._
C.... I. bul a d.. viee lhat will
READ almoat fo r Ii' ... !olA...._
., )10_10 <'<tual .
Kit inc ladu: 3 " 2" priated
c a t board, wllb 1111_

,IIICLUDIS ~_C. IDGI[ ..... 1001 Sid.. _moulltla.
CONIIIIC.,.OIll _ .. 11I111 anc b l . )lA...._4 ..." Iaton.

7 4 4 8. 7 .. 7 6 .7 4 >1 0 . booklet .

LED MITY DIGITS
c "oeM'S"

9.~9
...,go
C_t .... . .

P .O. BOX .42" . LYNNFIELD. MASS. 0184.

---==.. HOT MOS FETS

IBz· M05 "IlT5. N "hannel I Ok umoa :l~ I :0: 11 . TU _I II, lteA SI
a- MO$ .. Il"'$. DU"L GATt. N ch"n.. a N 1 11 7 _I. TO- I II . SI

a Z-M05 "IlT5. DUAL ,","Til. N "h.n.• a N 14 0- I, TO-I ll . SI

T...-., Md 11'0_'8&" II.tH, a'" ~o "
""- Onlr..' W.ket; .. ld . M.... l ti l7 ) 2 4 1> - .\ 11 2 _rfi II.tail : 16· 1~ 0..1 Carmia.. S t . . W.kefi..ld. M....~.

, \o lt ......t .. . St r.... ' , C .O .D. ·S MAY BE PHO S lo;U

~ --------------------
.,:'" a Ise UTAtOC on Fiber oenes. ' les ', Semi's. Par"', .... C4 ,

~ n"'Q

'"

52.95
CI-,.

T.k. 10"110

Thia d i.play ia e1l.c ..lI..nt for
amaU p ortabl....tect r o niea.
a llch as DVM 's. c.lcul.tora .
..tc . Equiv.l .. nt to M o n aant p
MAN 3 A. Op..r a t ea from S \' .
20 mitliampp.-..s. w ith 4 7
o hm dropping re"i" t o r .

Buy 3 _ T. ... 10 ..,.

Poner & Brumfield 1'_~ $2 98
KAP RELAYS __ n .M "".

f:,"celleat lor "' I:fAlol'" .........tenll• • wit..hi ..... .latc h"~I: .
traftJlmit. reeelv....tc .• _d 100'a o f comme.re'a1. o r , .. _
d ...trial .....". laclllde. pL..." c d t -cover ""th d,....ram
...d h_kup 1"'0 . II -pia plul:.ia b Co'!tac~ movabl..
I:Dld naaht"C1 a ilv.r.•tatl.,...,. y o v.. rl.y . with a'l ....r cad;
m ium o"id. movablRJI. All cO"lacLa 10 amp 3 P DT. C?,"
d.ta lUVAC 2250 ohma. 17 .6 ma. 1 2 VDC 21 mI .
Itl8 ·ohma. Si&.. : 2'/4" It 1 6/16"'. Wt. 4 OU. ee..te r pi .. ~T
ml". lnl:. Com.... ),UI:. t,.-pe ..qual t_, O i l s WAC a 12 'tDC

3 "FANS
ON A RACK"
D On I, $12.00 ~~~'

Tri "prop" fIon. on .. silver-ltraY re lay rack pane l~
(Ill"), J::Kcell~nt fo r r o u e "dlt" . d a r kroom o~ any t ype .

of I!I.. ct rnni" work. "v.. n id ..al for ~obby proJecta. 2 00 Ir--:~::=:;:;'~::':~;;;;;;';;~;;';':::;:';';;";''';' _Cf'M p..r 4" fa n , ~:ach f ,m haa 6' cloae meah Itu ard
Oil .. acli ai d .. o f f..n. ~;aa il y r ..v .. r a ibl.. . 30 00 r p m
motor haa hI' o f 1/ 5 0 . Op.. r atea on 115/ 1 /60 cycl .. a.
WI , 7 ·lha. By llowa~'~'_'~'~'~"".~'c'"' .".C. -,--;- :::C"

Removed from n ew equlp- \

"

m .. nt ! I n c l u d .. s popular
o ""i> 2S17 4 'duorknob' tra n s is- .

$1.98 ~J to r TO - a6, Jl"erma n,!c".m
o

'
P S P 1 5 0 watts,

JU""j S4n< 1 5 amps . 40 hI For
HIGH POWER ipition. high pow.. r t n s -
TRANSISTOR 3 tor mitt .. r a . .. t c . Mounted

1
~n

WITH HEAT SiNK $4.50 h..at sin k 5 " 2 112 x 1 / 4 .

LlTRONIX FDL·7 LED
7·SEGMENT READOUT

Pin -I u r - p in au b llt i t u l e
f or (amuulI ~IAN_l.

E lectrically t h .. same.
Sn.p. i n l 0 14-pin DIP
soek e t , Requir..a s ame
drivers . i .e .• S N7 4 46
o r S N 7 4 4 7. Req uire"
f, V @ 20 m ils per
~,egmeDt . 0 . 30 e t ee
~ c harlOCt.. r w ith left

9 05 d ecimal. S in: */4 "
• 7 /1 6 x 3 / 16".
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OX CALLBOOK
(less service editions)

Just $6.95

OX CALLBOOK
(w it h serv ice editions)

$11.45
per CALLBOOK postage

--

•

Yes No

o 0
o 0
o 0
o 0
o 0
o 0

73 MAGAZINE
AMATE UR R AOIO

STAFF •• READE RS
I'

~ "

Frequ-~pet-60'-
Counter .. .
IKHz-60MHz
(130-160 MHI wllh opllonal c:onv.rt.r)

Reg. ·299s-No.... '72 CQ ~ APFil '73QSTR~iews
A ! 'eq~ncv counte, ....it~ • '"" QIO 01 1 kHz to 60 MH. lo, 130_ 160 MH . "". n
uNd .... iI~ au' O;; iJlO' I·IOO con_terl . W,,~ I 'e", luI;on all k Hz Of 1 H. (.1 1 mo.
0' I . , got. l im..1. II cln til Ope,.Ied on ei '~e' AC 0' DC, ~t~ complete "".,Iold
protec';on. Plus. st.bih tv aging r. t. 011 P' " in 1000/ .....ek, And 'h. ""ole un;t i, "
m,,,. 1"' deep bV 2.",.' ~'gh! Sup•• b p.eci,;onqull ilv.I LESS THAN KI T PRICE S
C. II Of ....ri t. 10' Ii...."',. I nd t'ld. in on Our LOW INTRODUCTORY PRICE, I
v." .....".nfy,

Also MIIDA PRECISION AU TORANGING DIGITAL VOL TMETER
(rog. $3 19) LESS THAN KI T PRICES. CompIJre before you buy!
1 YEA R WA RRAN TY. NO ONE ANYWH EAE BEATS OUR OEAl ! I

AMATEUR·WHOLESALE ELECTRONI CS
8817 S.w. 129 T'ffiC8, Mii rn" , FI 33 156

OirS (305) 233.J631
BANKAME RICARD Ni ts-I'hkBnds (305! 666·1347.

YAESU
N ewly appointed dealer for the
East Coast is now taking orders
on Yaesu equipment. Send for
literature and free list of used
equipment available.
FRECK RADIO & SUPPLY CO.

40 Biltmore Avenue
P.O. Box 7287

Asheville, North Carolina, 28807
Telephone: 704-254-9551, W4WL

•

In this issue, do you think there is a need for
more

Simple construction projects

Complex construction projects

General interest articles

Humor articles

Specialized columns

Operating news

Comments

know this sign
.~ \

I ·•

"'~.... . s .
.) '....~~
, .- ....'-.

\
To most people this is a symbol from
Greek mythology. But to hundreds of
thousands of active amateurs, Pegasus is
the symbol of the Radio Amateur CALL·
BOOK the single most useful operat ing
reference for active amateur stations.
The U.S. Edition lists over 285,000 Calls,
Names and Addresses in the 50 States
and U.S. possessions while nearly 200,000
amateur stations in the rest of the World
are listed in the OX edition.
Both editions contain much other invalu
able data such as World Maps. Great
Circle Maps, QSL Managers around the
World, ARRL Countries list and Amateur
Prefixes around the World, Time informa
tion, Postal Information and much, much
more. You can't contest efficiently, you
can't DX efficiently, you can't even oper
ate efficiently without an up to date
CALL800K.
To make the CALLBOOK even more val·
uable, three supplements are issued each
year which bring your copy complete!y up
to date every three months. These are
available at a modest extra cost. Full ce
tails in every CALLBOOK.
Get your copies of the big new 1973
CALLBOOKS today.

US CALLBOOK
(less service editions)

Just $8.95

US CALLBOOK
(wi th service edit ions)

$14.95
Mall orders add 50¢
and hi'\ndllng.

See your favorite dealer or send today to:

fOR RADIO AMATEUR 116 k
VlRIJ~EE 1.tcaDD INC.
8RoCHURE Dept .B 925 Sherwood Drive

lake Bluff, III. 60044
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READER SERVICE PROPAGATIO;'; CHART

J. H. Nelson

Good (O pen) Fa ir ( 0) Poor (0)

July 1973

Please e ither tear out this list of advertisers and send it
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BASSETT

• 2·6·10·15·20·40·75

MODEL DBA·2M

$29.50 postpaid

in U.S.A.

• Identical size, cost,
and appearance

• FULLY ADJUSTABLE
TO FREQUENCY
IN FIELD

• Low weight, low drag,
high strength
fiberglass

• Polished
chrome brass
standard %·24 thread

• High gain collinear
on 2 meters

High efficiency mobile
md portable antennas
for all amateur bands,
CAP, MARS, CB,
SECURITY,
~UBlIC SERVICE,
MARINE, AND
BDVERNMENT USE.

,
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