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Ham Jamming

Th e service nets on 4 0m have been
havi ng trou bles with jammi ng ... ca t
calls . .. music . . . the wo rk s. Hope
fully, all involved will recognize there
is much to be said on both sides o f
this con troversy, although the situa
tion may look black to one side and
white to the o ther.

The net ops feci th ey arc spending a
lot of their time and money providing
a valuable pu blic service and that th is
should no t only be appreciated by
othe r amateurs, but they should get
some cooperation, to boo t. The nets
are , in fact , providing valuable services
in many instances and , if all ama teurs
would cooperate, could be o f tremen
dous value as a public service and as a
proof of the value of amateur rad io.

On the other side are ops who are
indignan t th at any group has the
audacity to "own" a frequency. The
frequencies are free and ope n to any
one and they ge t madder than hell
when a net opens up and demands
they move off the net "frequency."
Then again , there are also those o ps
who feel that any thing organ ized
should be dest royed . If anyone is
doing good or being helpful, th ey
sho uld be stopped . In th e past these
people have broken the noses off
statues, burn t books, shredded paint
ings and smashed babies in front of
their mothers . .. they are still at
work , even in the ha mbands, making
life misera ble for as man y people as
possible .

What is the answer? Or better, what
are so me answers? May I suggest some
possible avenues for the service ne ts.
High on the list I would pu t PRo PR
on the air ... cou rtesy above and be
yond th e bounds of reason . PR in the
med ia . . . see th at the ed itors of ham
magazines and club bu lletins get info
on services rendered by the nets. As
an editor I ca n affirm t hat this PR has
been sadly absen t in the past. Wi th
only a little effort and organ iza tion
any or all of the nets could have had
considerable coverage in 73 . . . and
probably the o ther magazines as
well . .. perhaps even with month ly
columns. PR is the name of the game.

The recen t appeal to the chairman
of the FCC for help in figh ting the
jamm ing of one of th e nets did not
seem to fallon receptive ears wi thin
the FCC ... and seemed ill advised to
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me. One o f the basic benefits of the
amateur service has been our boasted
ability to be self-policing ... so when
we run into a problem we make a b ig
stink and pu t the pressure on the head
of the FCC for help. Nuts.

Is it rea lly impossible for us to be
self-policing'! Must we turn to th e
FCC to police our bands and so lve our
problems .,.. recognizing that the re is
mo re than a little possibility that o ur
problems arc to some degree self
ge nerated? Are the net members rea lly
impotent to help themselves? Have
they no possible way to organ ize a
sys te m for lo cating jammers and
quieti ng them? I think all o f us
recognize that this is ridicu lous o n the
face of it.

If we find that our ne ts are being
jammed we have to do something
about it . The techniques for locating a
jam ming station arc not all that diffl
cu lt for us. Direc tion finding is simple .
Not only is it simple, it is fun . Once
the o ffending ama teurs have been
loca ted there are several ways of
handling the situation . I do not think
that brute force sho uld be called for
except as a last resor t ... cutting of
feed lines. pins in coax , bloody noses
sho uld be avoided.

There is no reason why illegal acts
sho uld be necessary to stop jamming.
The great percentage of jammers will
sto p their nonsense once they have
been un co vered . The few remaining
bad guys should listen to reason if
visited by a committee.

Isn ' t th at better . .. and more sa tis
fying ... than asking the FCC field
engineers to spend the in credible
amoun ts of time it takes them to
chase down our jam mers? Let 's do it
ourselves.

Repeating Non-Amateur Stations
The regs are clear on th is...it is

illegal. Yes, I know that some o f the
two me ter repeate rs are set up with
tone coding wh ich connects them to
the time signa ls from CHU. I don't
see the harm in th is...and I certa inly
appreciate the u tility of it. I spend a
lo t of my time within range o f a two
meter tr ansceiver and a lo t of it o ut
o f range of a short wave receiver.

By now everyone mu st be familiar
with the time signals from CHU...on
3333 and 7335 kHz comp le te with

ticks every second and VOKe an
nou nceme nts every minu te .

Ano ther pop ular public service
tha t is being toned on by so me
re peater grou ps is the weath er
Bureau broadcasts on I(12 .40 or
161 .55 MHz. depend ing on where
yo u arc located . There are over 60 of
these sta tions around the cou ntry
and the y play tapes o f the weather
report continuously ...and most of
them upd ate it every half hou r or so.

Perhaps we should give some
thought to proposing an official
change of the regulations to penn it
short rebroadcasts o f public services
such as these.

New 73 Staffer

Keith Lamo nica W7DXX has jo ined
the 73 staff in the posit ion of
Managing Editor. Keith has been quite
active in FM, having set up repea ters
recently in Oregon and Te nnessee. He
is also quite in terested in DXing and
will be working hard to organize some
73 DXpeditions. Say, wo uld it be
possible to have a " DXped ition of the
Month?" Le t's see, Bajc Nuevo in
November - maybe Serrana Bank in
De c em be r - Ca y m an Island s in
January - Grenada in February - and
on around the rarer Caribbean islands.
Hmmm?

Keith is hopelessly addic ted to ama
teur rad io. In the short while he has
been with 73 he has gotten one
repeater on the air and is almost up to
DXCC from Peterborough. He's got
several more repeaters in the works,
together with a lot of in teresting
repeater fu nc tions, so the amateu rs in
northern New England will have so me
ad vantages over those elsewhere, being
ab le to down link .

Why the FCC Hassles Hams

A recen t rash of harassments of
hams. by the Michigan FCC Engineer
in Charge , who seemed to have noth
ing better to do with his governme nt
financed time than to dema nd log
books from .FMers, made me wo nd er
why he wasn' t devo ting some of his
time to trying t o clean up the CB
pro blem which is really miserab le in
his particular area .

A letter fro m an ama teur who
works in broadcasting and who has
asked no t to be identified ex plains the
situation. He talked with a pa ir of
FCC fie ld engineers and they said that
they could care less what happens on
2m FM. . .that if any th ing illegal was
going on they depended upon ama
teurs to take care o f it and . at worst ,
if reported to the FCC, they wou ld
look into it. They also do not chec k
CB. They do check the broadcast
sta tions in great detail , runn ing audio
proof of perfo rmance ; they checked
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wo-wuy commcrciul ll~l'r~ lor frc
uc ncy and proper o pera t ion . But
I1l'Y just d on 't check th e CH ban d
ccausc if they d o catch a violator it
1St mca u-, mo no' wo rk for t hem. With
nc broadcast <J 1ll1 busi ness ba nd they
1'1.' dealing wit h intelligent J IHI rcspcc
rhlc people wh en they issue a cit a
on. Wi th C B th ey arc dealing. mo rt'
n ell than no t. with id iots. To make
reir jo b eas ier th ey j ust d on't me ss
.it h Cbcrs.

T h is makes sense, eve n if it is
bviously un fair. Perhaps the FCC
eed s a s taff o f field engineers j ust to
heck up o n Clsc rs?

tandard Repeater

Stand ard Commu n icario ns h as been
-o r k ing hard 10 firm up t he design on
repeater package for a co mplete two

ie ter repea ler sta tio n. In ea rly May
ley a nnou nce d th at prod uction had
arted on the first ru n o f th e u nits
ad t hat the first del iveries we re
'heduled for ea rly Ju ly , pa rt s su p
hers will ing. The basic un its are tile
ru ndurd model 803 co m me rcial V HF
unsceiver board s an d th e tran smi tter
illS ten wa tts outpu t. There is a m ik e
ck fo r a regul ar Stan d ard micro
hone and a speaker jack for an 8n
-eaker.
T he wh ole pa ckage wi ll sell fo r

595 ! At that price th e n um ber of
vc meter repeaters ma y start zo o m
g . T ha t is mighty attractive for a
implctely so lid sta te u n it. Man y o f
tc Progress Line repeaters m.1Y
la nge to so lid sta te - it d ocs hold
-o misc of need ing a 101 less main
nance . It is a bore to get to the top
, your mounta in thro ugh six feet o f
lOW to p ut in a new pa ir of 6146's
hen the old o nes go so ft.
Will the new repea ters sell'! Well.

re d ay they were announ ced by
.andard there were at least Ih ree ru sh
-ders placed .

ew FM Transmitters

A letter arrived the other day from
rte rna tional Signal - the same com
my that makes the n ne Clegg eq uip
cnt. It see ms they were co nsid ering
~ing so me li ttle transmitters avail
ile to the amateu r market an d won
-red what th e reaction to them
ould be . The re ac tion of the o thers
ho received the ma ilin g mu st have
'en abo u t li ke mine . .. I sen t in a
reck immediatel y for a bu nch of
.em.
T he little rigs arrived in d ue course

rd t hey are fascinat ing . They a re
nnplct c with crys tal an d m icro
tone . All you have to do is con nect

to an 8-vo lt battery an d an tenn a
nl yo u an' o n two me-ter F ~-t - or s ix
e rcrs - or eve n ten mete rs. The re
c th ree different model s ,
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TIll' trun smi t tc rs a rc quite \Vl'JI

bu ill. T IlL'Y usc an 8 \ l ll l crystal
osci lla tor. ru n the rf thro ugh two
triplcrs .1lH.I 'I doubler. 'I bu ffer an d 'I
powe r ampli fier - with an o ut pu t of
0 .1 wa tt. The mik e is 'I s ma ll flu t jo b
with high impedan ce o u tp u t and feeds
i nto a n a m plifl er . limi ter and
Da rlin gto n a mp lifier to the phase
modulator .

T he who le rig is 2Yz x 3 x I in . an d
is built on e xcelle n t PC board . Wit h
that sma ll size you co u ld easily insla ll
thi s in many o f the receivers t o mak e
a transcei ver . .. in a hat fo r co nven 
tions ... in a little ti ny repea le r pack
age which would make it po ssible to
have a repea ter in your car . . . e tc.
T he mi nd boggles.

The two meter tra nsmitters will be
selling for about $33 ! Line fo rms to
the right ... o f me .

Equipment for 220 MHz

The Te mpo 220 transceiver IS

sched uled fo r deli veries s ta r t ing in
J ul y . T h is $120 AM-F~-t transceiver
shou ld he exceed ingly po pu la r. A re
cen t po ll in the midwest sh o wed Ihat
abo u t 80';' o f the ac tive two me ter
gro up 'Ire plan n ing o n going o n 220 as
SOOIl as eq ui pme n t is generall y avai l
a ble

T he Clegg ~ I IS schcdu l...d to be
avail a ble a bou t the same t ime . T h is
u nit has so me very in terest ing feu
ru rcs. suc h as using one c rysta l for
bo th t ransmit an d receive. It will be
p riced u nder $300 according to pre
sen t pla ns.

T he Drake 220 unit wi ll ho pefully
be arriving from Japan in reasonable
quanti t ies this su m me r and help a lot
more fell o ws get o n the ai r. T he price
is no t firm o n this one.

Surplus fans ma y be interested in
the Cornea 278 tran smi tter-receiver
on sa le by Fa ir Radio for $4 0 . Th is is
probably an AM j o b , but cer tain ly can
be co nver ted easily fo r the new FM
re peater service. It is tubes. an d runs
from 6, J 2 or 24 volt s. It lo o ks li ke
fun . It might be made in to a low cost
repea ter .

Tell Our Adverti.lers
Y Oil Saw It in 73

Un used Cit ize ns' Band ?

Thc Hccr rouic ln cl us trics Associ.r
non pro posal for lak ing ti ll' atuurcur
220 ban d and turning it in to a new
citizens ba n d is eve n more curious
when you look into th e use th at has
been made o f the 460 MHz ci tize ns
band . Here the ru les are q uite similar
to those proposed for the desired ~.20

band , yet activit y is negligible in this
band . Most o f the very few users of
the 4 60 band see m to be busin esses
which co u ld easily be moved to busi
ness bands.

A cha p I know has J re pea ter set up
in the 4 60 band , licensed by h is wife .
He has the channel virtu ally to hi m
self. eve n though he lives ill a major
city . He says there are a co u p le of
other licensees fo r the chan ne ls he is
using, bu t on ly o ne has any activ it y at
all ~ a poli ce department a t a lo cal
university .

Perhaps interested a ma teu rs sh o u ld
bring th is situat ion to the a tten tion o f
the EIA and so me o f the congressmen
thu t arc ge tting to pressure the FCC to
sho ve through the 22 0 band stea l
from ama tcur rad io .

Lo oking for Work ?

If yo u wo uld rather work for a ham
magazine than an ythi ng else , y o u
might thin k abou t the possibilit ies of
comi ng to New Ha mpsh ire an d work
ing for 73 . We are growing and ex
pa ndi ng an d arc looking fo r licensed
amateurs to fill seve ral posit ions. We
have a spo t o pen ing as an a dver t isi ng
ass istant. T his wo uld pay o n the order
o f $75 J wee k o r so. We can use so me
help in the art depar tmen t wit h lay ing
o u t page s an d d oing finishing paste
up . Th is star ts a bou t th e same rate. A
go o d typist for se tting o ur type on the
IBM Composer would be worth a b it
more as a s tar ter .

T he pay is not grea t. to be su re, but
thin k of the fringe benefit s - the gear
we ge t to play wit h here' - the repea t
ers we can set up ~ ex tra good deals
on personal eq u ipment - even the
possibility o f ge tting to go on a trip
n o w an d then .

If you are interested p lease d ro p us
a line wit h your resu me and tell us
abou t y o ur ham background .

. . .Wayne

KC4DX OSL AOORESS:

Bo x 11 555
Atla nta GA 30305

Please inc lud e IRC a nd SASE, OX
O pS, two IRC and add ressed e n
elope . Gorgeo us color QS L card
o rthcoming. Expensive. Also fan
astic ce rtif icate in t he wo rks.
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•
on a ace

isten
to anyone

ese?
W6AM doesn't have to, since he began
using our professional quality V H F
FM 2 meter transceiver with exclusive
Astropoint. The precise and powerful
Astropoint system actually blocks out
all interference. So when one of the
nation's number one hams is having a
2-way conversation he won't have un
wanted interference.
Astropoint is featured on all standard
transceivers including
the rugged, 12 channel
SR-C826M.
It's not only a compact
mobile but even fully
portable with the addi
tion of a battery pack.
And there's a lot more
that appeals to Don
about the SR-C826M

than just Astropoint. All silicon semi
conductors with solid state circuitry.
Ten watts of R.F. output power com
bined with low power consumption.
MOSF ET R.F. Amplifiers and mixers.
And the list of features goes on.

Which is why Don Wallace hasn't been
listening to anyone else lately. Not that
he's choosy about who he listens to.
Just whose equipment he listens on.

For complete specifica
tions and the name of
your nearest dealer,
write:

STANDARD
COMMUNICATIONS
CORP,

639 North Marine Ave.,
Wilmington , Calif. 90744
(213) 775-6284
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Part 2 of 3 parts

Fig. 3 . 0-20 MHz (low frequen cy) input circuit.

0-20 MHz Input Circuit (Fig. 3)

This circuit is one of the mo st tricky
circuits in the counter, since it must convert
a variety of input signals, large and small,
simple and complex, into digital pulse signals
of just the right voltage and speed to operate
the counter. Th is job is considerably simpli
fied by a Schmitt t rigge r IC, an SN741 3 N,
designed just to interface TT L digita l logic
to the o utside world.

The low frequency input circuit starts off
with QI. a 40673 RCA dual-gate-protected
MOSFET transistor which provides high
input impedance and a useful amount of
gain at a very low price. The input signal
fro m the HI-LO input swi tch is applied to
Gate G I through a lOOK current limit ing
resistor . Because of the diode-p rotected
ga tes, the lOOK resistor allows inputs up to
, OV wit hout damage to the FET.

The 5K bias po tentiometer varies the bias
voltage to gate G2 to allo w the Schmitt
trigger , ICI , to o perate in the middle o f its
range . The pot should be adjusted so the
voltage on the FET drain is about + 1.3 V
with no signal.

The 0.1 pF de blocking capacito r reduces
response below about 20 Hz. For o peration
below this freque ncy the capacitor could be
bypassed , but it performs a valuable fun c
tion of preventing external de voltages from
cha nging the bias o n Q I .

VHF Pre-scaler (Fig. 4)

The VHF pre-scaler accepts input signals
from the low rf range up through about 200
MIIz - depending o n the IC's you get - and
divides the input frequency by 10. This is
done by two special-purpose - and expen
sive - l'C's.

IC2 is a high-frequency amplifier which
allows the use of quite low voltages. It is not
really needed . In fact , to get the scaler to
work at 300 MIIz and sligh tly above , it
shouldn't even be used, since it limits the
high frequency response . But it is very useful
at lower fre quencies, below about 180 MIIz,
and it provides a good buffer fo r the really

s

S N741 3
SCHMI DT
TR IGGER

+2' V y O,1
•,.

8 1AS +'V

I MEG

I MEG

IOO pF

lOOK

°I 'I'

'ow
FREQ
INPUT

T wo months ago we sta rted describing our
frequency counter design , showed how

to use it, and gave a complete parts list. This
month we will provide the comp lete logic
and schematic diagrams, and describe how it
works, and next month we will have the
printed ci rcuit board layout, parts layo ut
drawings, and construction and operation
information.

Figures 3 through 18 show t he d iagrams
of the va rio us parts of the counter. To see
how these parts fit together, refer back to
Fig. 2, the blo ck diagram, in last month's
article .
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Inpu t Selector (Fig . 5)

At fi rst glance , t he inp u t se lector ma y
see m a little overdes igned . Sure e nough, it
could be re placed by a sim ple SPDT switch
to select the ou tput of e it her the lo w
freq ue ncy in pu t ci rcu it or the VHF pre scu ler
and feed it t o the cou nte rs. B!.I t to avoid
problems . that switch would have to be
mounted rig ht o n the p .c , board . near the
circuitry co n nected to it, and away from t he
input leads to prevent the possibility of
fee dback osci lla tio ns. To avoid the whole
pro ble m of sh ielding the leads and sw itc h,

expensive l e 3 against burnou t due to high
in put vo ltages.

l e 3 is a special VHF presca ler tC made by
Fairchi ld just fo r th is use . It replaces fo ur
sepa ra te IC's used in so me scalers , ami even
at $ 16 is actually chea per than the fo ur IC's
it replaces. This part icula r IC is rated to
work up to about 3~O MHz. and some
samples may work even higher than tha t.

These two IC's are EeL (emitter-coupled
-logic] IC's , w hich need special interfacing
with t he rest of the co un ter. wh ich uses TTL
IC's because of their muc h lo wer cost. This
is d one by 0 2, a level shifter and amplifie r
stage .

Counters. Latches. Decoders
and Overflow (Fig. 6)

Now we co me to the heart of t he
co u nter. w here the actual co u n ting is done .
T his circuit is divided into five almost
ide ntical stages. o ne for eac h digit display ed .
plus three extra flip-flop s. Mo st o f till' work
is done by three types o f ~IS I lC's. The five
SN7490 I("s ( IC6 . IC9 . ICI 2 . le i S. and
l e I 8) arc deci ma l cou nte rs wh ich cou n t,
d igit by digit . the act ual numbe r of in put
cy cles .

As soo n as a co un t is co mp leted . it is
tra nsfe rred in to the five SN747 5 latc hes
(l C7 . ICI O. ICI 3 . ICI 6. and IC I9 ) when a
st ro be pu lse arrives from the con tro l c ircu its.
These latches act as temporary mc mo rtcs to
a llow nonflic kering display of th e coun t
even while til l' counte rs are reset hack 10

we simp ly add IC4 , a quad 2-i npu t nanu gate
IC costi ng less th an 40¢, wh ich d ocs th c
actual switching. Now a simp le SPST co n tact
o n the I1 1-LO switc h contro ls a sma ll de
volt age , whic h e nergizes either gutc 1(,4 h or
gate IC4d . 1\ commercial counte r would
proha h ly so lve this problem hy us ing a
t wo -deck rotary switch wit h five inches of
sha ft sepa ra t ing the two decks. with the
fron t deck switching the inputs betwee n the
t wo input c irc uits. a nd t he rear deck . nea tly
po sitioned just above the circuit hoa rd ,
co n t ro lling the out puts. Bu t for our p ur
po ses usi ng IC4 is a lot more pract ical u nless
you ha ve a switch factory ne xt doe r.

lncid ent ully , we a re go ing to use thi s Irick
o ne more time later. in the time buse
se lec to r. w he re a n SPST sw itc h a nd two 4 0¢
IC's d o t he work of <I DPDT switc h , fi ve
coax leads. a nd a lot o f headac hes.

TO COUN TERS
(IC~ )

' 0 0
PIJII 14 • • !) If

PI '- 7· G"'OVJIIO

Fig. 5 . Inpu t selec tor.

SIG JIIAI. FROM
P"'E SCAl E'"

IGNA I. FR OM ,
OW FREQ IN PUT •."

IC4 11 • IC 4~

'" , ,
P- •

.1 0'
z IC 4~

,.
"

"1"'1 "
"1 IC 4 • SN7

"'

5
L
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LAMP
VOLTAGE

,"

~ OvE RFLOW
:J LAMP

~ ca
r~--flr ) 2N5 172

c
~~~~; 3

, C ,

14 ' :5

lCZIg
5 5 N 74 7 3 "

CJ K C J.
7 ~o 6 ~

,,
STAGES 3. 4 ,5
SAME AS STAGE 2

•

•

• 8 n
• C 0

I IC6
.........:. bol 5N74 90

"

CONTROL CIRCUITS

•

J'-
COUNT EN ABLE
FROM CONTROL
CIRCUITS

NOTE: r-- - ------~TO RE AOOUT- - ' - - ro REAOOUT---~_'--- -'

'¢" IS A GROUNO CO /liNECTEO'III' • : III' .. I.I III' :11 11' I
TO SYS TE M GROUND ONLY AT I I I I r : I I I
POWER SUPPLY. I •• o Dc def 9 1•• 11 ob ed e' ll I

I · 5"':: . 5'1- I
I IC8 I Ie II I ... 0
I 5 ,.74 47 I 5 N74 4 7 I • N

: t A, 8
1

c~ 0, ~ 11., 9, ' 2 0, I U <,:! 'i

1 I I
1 I ,

'

I " ' 0 9 1~ : 16109 15 I
JL AC OS ACDB

1 I 1
.. le1 I " Ie 10 1 L-~~J;-fSTRO BE FROM ' 3 5 N1475 I 13 5 1\1 7475 .. 13 • :

CONTROl,. CIRCUITS ----0 '2 I ... '"
. !5 V 5 A COB .5V 5 A CO B to? I U U 'i I

~ " T5 ·~ Z 67 3 ~ 1 I
1 I
I 1

'.1' 98n I I
' ABeD I I

l>d res I I... '" III I
14 a 5"7490 R 1 ~ ~ f ~ i
6,T,IO,* 2 .5 :5 I I i

I 1 I
L ~ _sE'~.!. ·':! .i~~!.~_.. ;, vv +--~.J....~~~L•.JJ

JL
RESET B FROM RESET A "I]"

COUNT PULSE S
FR OM INPUT
SEL ECTOR

Fig. 6 . Coun ters, latches, deco ders, and overflow.

zero by a pulse' on the reset B line , and then
take the next co unt.

The BCD (binary-coded-decimal) digi t
from each latch is connected to the SN7447

'decoders (IC8, IC I I , IC 14, IC17, and IC20),
which translate the BCD cod e into t he
seven-segme nt code needed by the readouts.

The five stages of the circu it are the same
except for stage I . Part of IC6 (using pins 12
and 14) is instead replaced by an ex te rnal
flip-flo p, IC5a. This is done because we need
a foolproof way of enabling and disabli ng
the counter for a l-second (or I millisecond)
intervals without disturbing the count or
adding extra pulses . This is done by the
Count Enable signal applied to t he J and K
in puts of IC5,

IC21 keeps track of any overflow fro m
the last decade counter, ICI 8. If the numb er
of cycles counted during the time period
exceeds 99,999 , ICI 8 sends a pulse to pin 5
of IC2 1a which turns on. IC21b acts as a

one-bit latch which then re me mbers this
condit ion, and lights the over flo w light
through 03 .

IC5 and le 2 1 are reset by the Reset A
pulse when the counters start on a new
count.

10 MH z Crystal Oscillator ( Fig, 7)

The basic time reference for the co unter
is an AT-cut series-resonan t 10 MHz crys tal
in a simple circuit using four ga tes from an
SN7400 rc, Although a 2 MHz or eve n 100
kHz crystal could be substituted (wit h the
saving of one or two SN7490 fC's in the
time chain divider) , it appears that 10 MHz
crystals are mo re stable and need less te m
perature compensa tion. Besides, the 10 MHz
crysta l provides a better signal for zero
beating against 10 MHz WWV .
Time Cha in Dividers ( Fig. 8)

The 10 MHz signal is divided down to I
kHz, 10Hz, and I Hz by seven identical

,

•N
V

OUTPUTS TO TI ME
BASE SELECTOR

, I " Hz

SN 749O'S , SAME
AS STAGE I-,"A ..

"
10 M Hz " .''"'" ----''1. 0 NCRYSTAC v
OSCILL ATOR IC2 ;'

SN7490

S a.s.• .7, 10

.sERIES-RESONANT

' "

1.7- 14 pI"

IC2 2 9 IC22~ ICU;! IC22&, • " •, no • P- o
'0, L!. " " "";H pJ'

PoI,~ SN74 00

" 0 :!t: ATCUT

PI NI4 · ·~V
PIN 7 .GAOUNO..

"

Fig. 7. 10 MHz cr.ystal oscluesor. Fig. 8. Time chain dividers.
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counter, while the S signal is eventually used
to strobe data into the latches.

A

·0

•
...-s

Jl

Jl

e
TO AI.. I..
I..ATCHES

5 N74 76
le33.1

Fig. 10. Control circuits.

." COUfrrl T ENABLE '>V, TO 1Ct> . 0 "'"c 2N~ln.,. , p.ipF
RESE.~• 'to

'" -+ 5. '
'C3Zloo '>V SN104005••

1C32,

•
SN10400 1>IC321t

" RES:T" " 'to
'>V 5H10413

" ,
"

IC33~
5

22K
SN104

R • •
~ 5TH..

• O.OI...F..

eR

••
"•
~
• 5

SN7490 decade counters. As mentioned
above a I MHz crystal could be used , in
which case simply omit IC23 and jumper
pins II to 14 in its place.

Incidentally , this is a good place to get
accurate frequency markers for calibration;
here is a partial list of frequencies available,
and where to get them :

10 MHz IC23 pin 14
(Zero-beat against WWV , 10 MHz)

5 MHz IC23 pin 12
(Zero-beat against WWV , 5 and 15 MHz)

I MHz IC23 pin II
100 kH z IC24 pin II
50 kHz IC25 pin 12
10 kHz IC25 pin II
5 kH z IC26 pin 12

(Zero-beat against CHU, 7335 kHz)

tc 3011

Control Circuits (Fig. 10)

The control circuits receive the CR and S
outputs from the time base selector, and
generate the count enable, resets, and strobe
signals for the counters and latches.

The best way to understand the operation
of this part of the counter is to look at the
waveforms generated . Figure II shows the
various signals which exist when the
Hz-kHz switch is in the Hz position (they
are slightly idealized - they don't always
look quite so neat).

In the Hz position, the CR and S inputs
are both I Hz square waves, though they are

•, •
0 lC3O,

IC31.1! • • '"• 1C311i• •
0 ? le31!!. IC32.!!• •

" }>- , I',...
le31, " 5

•, •,

$
4.7 K

'5V ALL IC'5- 5 N7400
PIN 1 - GROUND
PIN 14· .~v

", H,

0.'

Fig. 9. Time base selector.

••
~
>
o
z

~
U I HI
•S
"

"H

Time Base Selector (Fig. 9)

The time base selector receives 1 kHz, 10
Hz, and 1 Hz square waves from the time
chain dividers, and sends two signals, de
pending on the position of the Hz-kHz
switch, as follows, to the control circuits:
Switch Position CR Output S Output
Hz I Hz I Hz
kHz I kHz 10 Hz
As mentioned earlier , the switching function
could just as well be done with a DPDT
switch, but this would require more wiring,
coax cable, and even so might cause some
problems. At the expense of tWQ IC's (IC30
and IC31 , about 804), we simplify the wiring
and eliminate some headaches as well.

The CR signal at I Hz or I kHz is
eventually used to enable and reset the

Re
s

COUNT -l I I LENA81..E
-ooll SEC "'-

IC32 -.J U U UPIN3

RESET 8 n n n n
Rf SET .. ·u u u U

1--2 SEc---l
QOUTPUT U U U LOF 1C33~

STAoeE n n n IL,

U
,,

"
,

z ,, ,
0 ,
u • • ,

" . ,
• • ,,

- 2 SEC----.,
1COMPl..ETE
MEASUREMENT

Fig. ll . Control circuit wavefonns in the Hz
measurement position.
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6-10·15 -20
METERS

The time proven
B·24 4-Band an
tenna combi nes
maximum effi·
ciency and com
pact des ien to
provide an ellcel·
lent antenna
where space is a
facto r. New end
loading for mex
imum radialion
effic iency . No
center load ing.

Model B-24
Net $62.95

52 ohm

7'

13 Ibs.

1.5 to 1.0 mu.

6-10·15·20 Meters

11 '

1400 Watts P.E.P.

• LEAD[RS IN COMPACT ANUNNAS •

Power Ralinlil: 1400 Wetts P.E.P.

Total Weighl 6 Ibs .

SWR at Resona nce 1.5 to 1.0 mall.

Heilht II'

Sinlre Feed line 52 ohm

MULTIBANO COAXIAL ANTENNA
lor 6· 10·15·20 METERS

Needs no ground plane radials. Full electrical
If.! wave on each eend. Excellent quality
construction. Mou nt with inexpensive
TV hardware. Patented .

Model C4 Net $36.95
see our entire line at your nearby (tist ributor
or write the factory for further info rmation

and lite ra ture .

Patented

1·24 + U·3 C.mbi..ti" KIt 594.95
U·3 Rolloctor K" ("~I Kot 536.95

Bands

Power Rating

El. lengt h

Tolal Weight

SWR al Resonance

Single Feed line

Turn. Radius

n,,
....../IO SEC- ' COMPl ETE MEASUREMENT--i,,
I - I IT t,T IT!
~~~ ............ ~ ... .
Jll §~~ ~ It: ~ ~ 1: 1
... o ...... o ... o ... lS
II: u II: II: U II: U II: U

'L__' _J""""-- "" L-_

~. .~_..~
.... ....111000 SE",~, r-,

-----U--U'U U L -- '---U--

-----lL--JL--n n n....-----lL-
~_·u U Lr-" --U--

- ..-2/1"'000= ',,''1:'_ _ __ r - --l I -H ...J
,,

s
COUNT
E NA8I..E

IC32
~N'
RE SET e
RESET A

" OUTPUT
OF IC 33~

STR08E

r- 'I'2D SECOND , . /20 SECON01
1 "4 r- 111000 SEC I

RC ~- -,~_ ••J1..JL

out of phase. The count enable flip -flop,
IC33a , flip s back .and forth at a ra le of one
cycle every 2 seconds . One com plete mea
sure me nt takes 2 seconds, as shown . First,
the count enable signal goes plus for one
second, during which time the counters
count the input cycles. At the end of the
first second, the count enable signal returns
to zero . and a short positive strobe pulse
st robes the counter outputs into the la tches.
A half-second later the reset A and reset B
pulses reset the decimal counters and over
flow flip -flop, in preparation for the next
count.

In other words, although the actual count
interval t akes only one second, a complete
measurement takes two seconds, and the
decimal readout is updated only once every
two seconds .

As shown in Fig. 12 , the control circuits
work quite differently when the Hz- kHz
switch is in the kHz position. The count
enable flip-flop, IC33a , flips back and forth
and goes through a complete cycle in t wo
milliseconds. The counters count the in put
frequency for one millisecond, then the
count enable signal returns to zero , and the
counters slop. One-half millisecond later the
counters are reset back to zero, in prepara
tion for the next count. In other words, t he
counters take 500 complete counts per
second , each cycle of counting taking a total
of two milliseconds.

But the ' big difference rs in the st robe
pulse. Instead of coming every two milli-

Call 814·454·2171
Fig. 12. Control circuit waveforms for the kHz
switch posi tion .

1001 W. 18th Street· Erie, Pennsylvania 16502
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CRYSTALS

the "Iongplaying"crystals
BOMAR CRYSTAL COMPANY

201 Blackford Ave., Middlesel, N. J. 08846
Phone 12011 356-7787

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

17041 254·9551

Serving the amateurs for 43 years
Large Stock of Used Equipment. FREE list
upon request. We stock Collins. Drake.
Galaxy. Kenwood. Signal One eSwan
-Tempo. Hy·Gain. Newtrcmcs e Several
Others.

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

Tenny Freck W4WL - Sandy Jacbon Mgr.
Harvey Nations W4VOV

MINIATURE
SUB-AUDIBLE
TONE
ENCODER

• Compatible w i th all sub audible lone system s $Ocn ..
P r iva te L ine C han n el GUII'd . Qu ie t Chan n e l, etc,

- G lass E p o><V PCB , s ilIcon transi s to rs , lind tan ta lu m e lec tro 
ly t lCI used t hro u gho u t

- A n y m iniatu ro dual CO il cc r uac ness reed may b e Ul OId
IMotorola TL N 6824 A , TLN6709 B _ Bram co RF-201

• Pow e red by 12 vdc @3 m a
• Use on anv t o ne frequency 67Hz to 250Hz
• M inielure in lize 2 .5" .75" 1 .5 " h igh
• W ired end test ed S 14.9 5
• Comp'-ote less reed (Ava ililb le in 33 freql. fo r $17 .5 0 e ll!
• Output 3 v R MS line....ave. 10 .... d istort i. n
• Postp e id - e illif . resid e nts add !>% seles ra x

COMMUNICATIONS
SPECIALISTS

P.O. Bolt 153. B'IN CA 92621

10

seconds, st robe pulses t ome only 1/1 0
second apart , ten per second . Thus, even
though the counters take 500 counts a
second , only every fiftieth count is actually
displayed. A complete me asurement there
fore takes a te nth of a second.

This is done intentionally , to make su re
that the display fli ckers at a 10Hz rate if the
frequency is changing. This is important
when seven-segme nt readouts are used. Sup
pose the freque ncy is changing very qu ickly .
As it changes, all seven elements in each
readout will be turned on , in different
combinations. If this happens very fast, it
appears that all the segments are lit - the
readout contains all 8 's . For instance, sup
pose that the frequency measured is
16,999,500 Hz. In the kHz positi on , the
display will read either 16999 or 17000. If it
alternates very quickly between the two
readings, then all seve n segments in the
rightmo st four readouts will be lit , and the
readout will look like 18888 . The control
circuits purposely slo w down the readout
strobe rate to make sure that the readout
flickers between the two values at a notice
able rate.

Types of Readout Devices

Several different readout devices can be
used with this counte r, depending on your
desires and the condition of your wallet.

The pc board is designed lor the
SN7447 BCD-to-seven-segment decoders and
the RCA DR·20 10 Numitron indicator
tubes. The interconnections between these
two units are shown in Fig. 13. The
Numitron tube is a 9·pin miniature glass
tube with seven thin lamp filaments, viewed
from the side, which plugs into a 9-pin p .c.
mount socket. It could be soldered directly
to the board , but that's not a good idea sin ce
one of the seven filaments may bum out.
Because the readout is viewed from the side,
it's entirely practical to put the tube right on
the p.c . board , and mount the board hori
zontally in a ca binet. The decimal digits are

•
0.6 in. tall and quite bright. The price o f one
readout tube is about $4 .50 at the time o f
writing, making the total for five tubes
about $22.50 .

A slightly cheaper seven-segment minia
ture readout device has h ppn advertised u,
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IATURE
ADOUT
NITRON)

USE NO DIODE FOR
5 VOLTS ON BUL BS.
ADO ONE OIODE TO'*' ,._ - DROP VOLTAGE BY
0.7VOLTS.TWO TO
DROP r 4 V , E TC

SEPARATE
L AMPG ROUNO

c 0 •

S ,,", 14 75
L ATC H

r"t'''t'''t'--~-- COMMON TO
OH l E R 16 L A"'PS

I Z" , IO, l Z Il

"'"COMMON - "'M,
0 , e • • , ,
" • "

, • • •

" " " "
,

" " • ,

SN14 4 7

•
,

5 V 30 0n A LA t,lPS
(SYL VANI A
ease OR
EOUIVA LENT)-

Fig. 14. Connecting the 16-pin miniature incandes
cen t readou t.

TO LAMP SUPPLY

an unregulat ed 3 - 4 V. An exce lle n t choice is
a full-wave rectified , but unfiltered , 3 .15V
(see Fig. 17 for power supply co nnect io ns).

An other problem is associa ted with the
high su rge cu rren ts . The lamp voltage and
the ground connection for the SN7447 must
go directly to the power su pply , separate
fro m the normal power leads for the rest o f
the unit.

A really elegan t, though more ex pensive
me thod is to use a Iigh t-e mitti ng-d iode seven
segme nt readout such as Monsanto 's MAN-I ,
o r -3, the Litronix lOA, or some of the
Hewlett-Packard units, At the time of
writ ing the minimum cost in unit quantities
is about $S.50 eac h ($42 .50 for a se t of
five), but many peop le feel that by the time
this ar ticle appears the LED price may be
close to the incandescen t reado u ts.

The MAN-3 has a number height of about
0.1 in . while the MA N-l and Litronix lOA
are abo ut 0 .3 in . Figure 15 sho ws the
connections from the SN744 7 to the MAN-I
or lOA. Both LEOs are mounted in a
miniat ure 14-pin package si milar to a 14-pin
IC.

Both the LED readout and th e miniature
incandescent readout are ICvlike packages
which have to be viewed from abo ve , This
means that it 's not prac tical to mount them

L AMP GROUND,
CONNECTS TO
S YSTE M GROUNO
ONLY AT POWER
SUPPLY

Fig. 16. Connec ting four lam ps to SN74 75 latch,
to reduce cost.

T E-29

2 0 10
ITRON

OVE R RANGE LE D
ISINGL E)

22Dn

IC 21 b Q
SN141'

NOTE :
WHEN USING LED READOUTS,
A SINGLE LED DVE RRA NGE
DIODE CAN BE CONNECTED
DIRECTLY TO IC21 l1 ,WITHOUT

5 V USI NG 0 3, AS SHOw ,," HERE.

(COMMON ) Iz oa-
l 0 0 e • • , 9 )_ NUM, • , • , • •

" " " " 0 " "
" ,

S N1 4 4 1

•
,

I. • I.•

LE D RE ADOU T

0 , e • • , ,
,

" " • , ,
"
" 0,,.. w
In

" " " '0 • " "
" -

SN 1 4 4 1

•
l

L AMP GROUND.
CON NEC TS TO
SYSTE M GROUND
ONLY AT PO WER
SUPPL Y

• LAMP SUPPLY

Fig. 13 . Connecting the RCA Numitron (DR·2010)
readout.

severa l ha m magazines u nder vario us names.
It works o n the same principle as the
Nurnitron , bu t is mounted in a tiny l ri-pin
package similar to a l S-pin l.C.; with the
numbers only 0.36 in . high . At the time o f
writing its price is about $3 .70 , or about
$ IS .50 for a set o f five . It can be connected
to the SN7447 decoder as shown in Fig. 14 .

Both o f these readouts have one sligh t
problem. At an applied voltage of 5V, the
curren t per segme nt in the Nu mitron is 25
rnA, a nd abo ut 8 rnA in the smalle r read out ,
while the SN7447 decoder IC is rated to
deliver u p to 20 rnA . But the su rge cu rre n t
int o an inca ndescent lam p filament when
first turned o n is about 12 times the rated
cu rren t - the Numitron takes abou t 300 rnA
surge, while the min iat ure type takes about
100 rnA . Both of these values can overload
the SN7447.

One way to avoid this problem is to use
the SN744 7A decoder, which is rated for
so me what more cu rren t than the SN 744 7 .
An other is t o use less than 5 V. Som e people
suggest that the la mp voltage be taken fro m

Fig. 15. Connecting the MA N -I , lOA , and
LED-700 LED readouts.
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Sliver plated
brass shielded
construction.

Uses exclusive
SBE Super Shape
crystal lattice
BP filter

Two sets of
crystals are
supplied.
Transmit and
receive
crystals have
Individual
trimmers for
exact frequency
centering

Housing slides In
and out of fixed
bracket. taper
locks with
knurledge
thumb screws.

All so lid state,
1-SCR. 4· IC·s,
29 transistors

Panel meier
shows relative
response on
receive - power
output on
transmit

\ 11 / ISSEI
~ ,.,

LI NEAR
~ w SYSTEMS INC.,

liiii iiJ SB-450 <P .. Off • ~ QI\I 220 Airport Blvd.•
U"F HI. "Kf'VU -c <, Watsonville, CA

95076

Try UHF! Try 5B-4501 Enjoyl

There's a new enjoyment horizon wait ing on 420-450MHz,
an amateur band 7Y2 times wider than 144-148MHz!
Here's wide open space fo r the ragchewer-paradise
for the antenna experimenter. With half-wave antennas
only about a foot in length, " d ream beams" -the kind
that literally drip with gain - become practical real ities.

The highly knowledgeable repeater group has, of course,
had equipment operating in th is band for years. How
ever, 88-450, SSE's exclusive, all -new FM transceiver
gives the amateur something he has long needed. equip
ment with small size, convenience and performance char
acteristics considered to be indigenous to the "DC"
bands. It Is certain that repeater and 450MHz band activ
ity will be given a big boost with this fine unit.

Beautifully con st ructed , book size, the 5B-450 has 12
channel capabi lity, del ivers 5 watts FM output. It's all
sol id-state - no warmup-low drain from 12V car bat
tery (operates on 115VAC for base station use with avail
able accessory supply). Two sets of crystals are supplied
for repeater and simplex operation.

58-450
UHF/FM TRANSCEIVER

feature after feature
after feature
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arsv TO " Ut,l l TRQf\I~
. _ _ OTHER INCA"l OE SCENT REAOOOT ONLY
~ " OT REO'O FOR LEO READOUTS
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Fig. 18. Alternate power supply .

... K20AW

rect ifier cir cu it to give the same o utp ut
voltage : the p .c. board has room for the
ex tra tw o diodes in the bridge . In fact. any
transfo rme r that will provide 20 -30V of de
will work . Regulat ion is not too important.

If you use the Numit ron or Minitron
inca ndesc ent rea douts, the 3 V lamp vo ltage
comes fr om a sepa ra te 6 .3V center-tapped
fil ament transformer. as shown in Figs . 17
and 18 _ The two rectifier diodes mount on
the main p.c . board . If you use the LED
readouts. the tran sformer and diodes are not
neede d.

Since the TTL IC's are not only sensit ive
to noise , but generate sharp spikes o n t he 5V
po wer line as well, adequate filtering is very
important. In addition to a hefty power
supply filt er capacitor, there are small 0. 1
and 0.0 I J.lF disk capacito rs scattered around
the poco hoa rd , bypassi ng th e +5 V line to
ground . These are essent ial to elimi na te t he
voltage spikes as close to the lC's as possib le.
In fact, the two IC's in the VHF prcscaler
have 0.0 I J.lF disk capaci to rs soldered di
rectly under them, o n the copper side of the
board , co nnected righ t on the two power
supply pins, just to keep out noise and
prevent problems.

In the third part of this article. we will
sho w you how t he p.c . board is laid out,
where to place the parts, and ho w to hook
the whole thing up.

N ate:
Circu it boards and parts for th e com p le te

c o un ter are availab le through Circu it Specialists.
B ox 3 0 47, Sco ttsdale AZ 85 25 1. Ed.
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Fig. 17. Power supply.

on the same board as the rest of the co unte r
unless you like to look down from above .
The best way to moun t them is on a small
etched or perforated board which stands up
vertically right in front of the main p .c.
board.

'lj'~ ~JPI'o' 315'0' TO " U"'ITRO"
"~",',' ~_ OR "'1"ITR O" IN CA"OESC£"T

~ • RE A DOUTS ONLY NOT
REO'O. FOR LEO READOUTS

Power Supply (Figs. 17 and 18 )

A good power supply is a very impo rtun t

part of any digital system. It must be well
filtered and we ll regulat ed, since integrat ed
circuit s are very sensitive to noise on the
power lines . Most important , the power
supply voltage to the lC's should be between
+4 .75 and +5.25V , and must no t go ab ove
5.5V or so to avoid damage to them;

The co unter need s +5V at +5% regulation
at about 1.5A, +25 V at about lOrnA fo r the
FET input amplifier, and a lamp voltage o f
about 3 V and roughly I A if incandescent
readouts are used (LED readou ts wo rk d i
rect ly off t he +5V supply).

The simples t +5 V power supply uses an
LM·309K 5V regulator IC. avail able fro m a
number o f sources at a low price . Shown in
Fig. 17, all it has is a bridge rectifier, three
filter capacitors, and the regu lator. Figure 18
sho ws an alterna te design , which is ca pab le
of somewhat more current output and th ere
fore runs cooler. This design happen s to be
the one used in o ur prototype, since it is
current limiting and short-circuit proo f.

In our units . the +25V supply uses a 38V
cen ter-tap ped transformer winding and a
simple full-wave rectifier. Since only about
10 rnA o f curre nt is required . a 1000 Jll'
filter capacitor is enough filt ering. Since 38V
transformers are not that commo n , you may
lise a 16V hell transformer in a bridge
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RECE IVE
0 6 1
0 6 4
0 6 7
0 7 0
0 7 3
0 7 6
0 79
0 8 2
0 8 5
0 8 8
0 9 1
0 9 4
0 9 7
0 5 2

TRANS M IT
0 0 1
0 0 4
0 0 7
0 10
0 13
0 16
0 19
0 22
0 2 5
0 2 8
0 3 1
0 3 4
0 3 7
0 5 2

TOTAL

D RUSHD RUSH
(check one )

- - - - _. - - - - - _. - - - - - _ . - - - - - _.-

Name _

Call _

Address _
City _

State Zip _

Make & Model Transceiver _
$ enclosed
VALPEY FISHER CORP, 101 5 FIRST, HOLLISTON , MASS 01746

~~~~~~~~~~~~~~~~~~

ORDER

...... 7 P " n " - '"' ~ " n n n - n - n n n - - n - - n - - n - - ....... U U b U U U uMtu! U U U .AU eAU u U .nuMb :U4bAu uMtwJ u U4WVb.-

Why wait until n ex t week?

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

•

*We realize that this is a con lTadic tion of terms.

. . .plus 501i per complete order fo r postage
and handl ing.

Crystal s in HC·25/U holders fo r the 146
MHz c hannels listed in the order blan k are
available for

Crystals are avai lable fo r the fo llowing
two meter FM tra nsceivers at this spec ial
price offer : Drake, Regency , Sim pson,
SS E, Sonar, Standard , and Tempo, Please
spec ify the make and model transceiver
when you place your order so we can be
sure to send you the co rrect compensated
crysta ls. Crystals are available for all
other FM transceivers, for all bands . , ,
please wr ite for prices . .. very reasonable
prices. Repeater owners shou ld ask about
our temperature co mpensated repeater
crystals.
Eastern customers may apprec iate our fast mail service . . . it can save you days to weeks o n your
order. Western custo me rs may appreciate getting crystals t hat work o n channe l the very first time and
do n ' t have to be retu rned for further compensat ion to match your se t .

Valpey Fisher - 40 long hard years of experience.

VAlPEY FI HER
CORP Dealers - Have we got a deal for you!!!

101 5 F·I RST. HOLLISTON MASS 01746



Cal Sondgero th W9ZTK
800 Fifth A venue
M endota IL 61342

A couple of articles in the amateur lit era
ture have out lined t he merits and

charac teris tics o f so me o f th e relat ively new
power transistors for VHF power am plifica
tion . I

•
2 T he article by Franson is ex tre me ly

valuab le : it describes charac teristics and typi
cal circ uits with a good sect ion on
impedance rna tch ing be tween stages and to
the o u tpu t load .

After careful read ing of so me of the
published info rmatio n, a 2N386 6 transistor
was obtaine d. Th is type was selec ted main ly
because of its low cost and 1W output
rat ing. A watt of output at 2, meters puts a
so lid state t ransmitter in pretty much the
same class as th e li ttle transceivers so po pu
lar for local contacts on th e band .

While the circu it designs have been
worked out o n paper, not much has bee n
sh a wn o n the practical const ru ct io n
meth od s required to obta in maxim um effi-

ciency in a power amplifier stage . A quick
check in breadboa rd fas hion showed that the
2N3 866 would indeed provide considerable
power gain at 144 MHz, and seemed to be
quite stable in ope rat io n. For the prelimi
na ry test, the tran sistor was mounted inside
a small minibox with the emi tte r lead
solde re d directly to a groun d termi nal bo lted
to the chassis, and th e oth er two tran sistor
leads soldered to sta ndoff terminals close to
the transistor body. Input and output jacks
were mounted on each end as ' well as a
fee d th rough capacitor on the to p of th e box
fo r the applicatio n o f B-plus. Th is arrange
ment provi ded a ch eck on th e circ ui t, but
the po wer outpu t ob tainable was well below
wha t the data sheet indicated it should be.

Bo th articles men tioned po int out the
necessit y o f using th e shortest possible leads
in the const ruc tion of th is type ampli fier,
and ind icate the const ruc t io n whi ch should
be used for ma ximum efficiency at VHF . It

QI C2
2N3866

",
CI .0 0 1 j.lF FE EO-THRU vee
C2 4 - 30 p I" CERAMIC TRIMMER
C3 1- 30 pI" PISTON TRIMMER
L. I 2 -112 TURNS NO. 16 AWG ,

3/8 ,n, OIA • 3/ 8 'n. LON(; .
'-.2 3-1/2 TURNS NO_16 AWG,

3/ 8 in. OIA" 112 in, LONG.
RFC I- 24 TURNS 28 AWG ENAMEL

ON II2W RESISTOR

Fig. 1A. Schem atic d iagram. Fig. l B. 144 MHz soUd state Class C amplifier.

.,,,";;! 2-Vl!I in.

OUTPUT
(B Ne)

~T PC9OARO
ON GROUOO
STAHOOFI'

ca

1-----3-1/4 '" ,- ----1

INPUT

IPHOHO
JACIO

I OUTPUTlfi
RFCI

INPUT
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C2 is so lde red directly to the collec tor
st rip o n the circui t board eli minating a lead
at this po int, and L2 goes betwee n the othe r
side of C2 and the o utpu t port. The o utpu t
loadin g capacit or, C3 , is a piston trimmer
with o ne side bolted directly to chassis
gro und . A flat strip of 1/ 8 in. coppe r was
used fo r the short connect ion from the h igh
side of C3 to the o utput.

The amplifie r circuit was th e same as the
o ne in Fig. 4A in the article by Fran son .
This particular circuit is a good choice to
ob tain an impedance match between the
collector and the son o utpu t de sired , since
the im pedance level a t the collector is pret ty
much set by the supply voltage and power
output level, in this case so mewhere in the
area o f 12V and 1Waf output. The circ u it is
repeat ed in Fig. I A.

With the amplifier built o n the circ uit
board, and mounted inside the minibo x, the
power ou tpu t availab le immed iately ju mped
up to I W or more . Best o f all , the amplif ier
tuned up and acted just lik e on e might o n
the low frequency bands.

In order to run the transistor a t th e
relatively " high " level necessary fo r a watt
of o utpu t , so me so rt o f heatsink fo r the
t ransistor should be provided . A flat plate of

As shown in the top view of the assemb ly
(Fig. I B) the input jack is solde red di rectly
to the base co nnec t io n o n th e circuit board
and also serves as a support for the boa rd o n
this end . The o ther end of th e board is
supported o n a ground ed sta ndoff. It was
thought best to use just o ne sta ndoff he
tween the circuit board ground patte rn and
the main minibox chassis ground , alth ough
the effects of ground loops with a more rigid
mul t iple po int mount ing were not invest i
gated . At an y ra te, the const ruc tio n meth od
shown is plenty rigid, even for mobile
applications in amateur service.

evolved . The cop per clad board provides a
good ground plan e fo r the amplifie r, and
so ldering the tran sistor directly to the board
provides the shortes t possible leads, especial
ly for the emitt er termination. The wide
st ri ps of co ppe r at th e collecto r and base
connec tio ns give low inductance con nectio ns
at these points, another conside ra tion men
tioned in bo th art icles.

1-314 'ft.

.1

\ . r

'. O· . ., .,

,

• >.

.-
. 0 0

. ' .,

" . ,
••

-~ " ."'''' -''
•' < .~. ~

• • •,.- ,' '.~ ' ......
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was o bvious that the breadboard amplifier
did not mee t these require me nts, especially
in regard to grounding the emitte r lead by as
direct a pa th as possible. The emitte r lead
was probably somewhat over an in ch in
length after passing through the solder lug to
the chassis grou nd . Also , the tank coils and
rf choke in the base circu it were no t
mounted as they sho uld hav e been .

Wi th these ine ff icie ncies in m ind, the
circuit board pa ttern sho wn In Fig. 2

COMPLETE ER·' SET conta ins hundreds of dry trans
fer DIP, ttatpack. TO-S. IC. and transistor patterns:
J.i'" and })IN etch resist tapes; 4 copper clad boards;
Y. lb. dry etch: tray and instructions. $4.95 ppd.
IN STOCK AT ALLIED AND OTHER DISTRIBUTORS

WRITE FOR FREE CATALOG listing this and many
other dry transfer marking sets.

The DATAK Corporation
85 Hiahland Avenue • passaic, New Jerse)' 07055

EASY- patterns rub down
directly on t n e coppe,
board and connect with
rub-down lines or tapes
supplied.
FAST-safe new etchants
will etch a 2 oz. copper
board in 30 minutes.
ACCURATE-+ .002" print
tolerance so parts and
connectors mate with no
errors. Circuit Made With ER-1

Fig. 2. VH F amplifier PC layout.

40% of original size (shoo t a t 25 0% to make th is
layou t 2.775 times larger than sho wn).

FAST- EASY
with DATAK's
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Fig. 3 .

aluminum was tried by reaming a hole to fit
over the transistor body and bolt ing it

direct ly to the circuit bo ard . Ho wever, this
a rrange me nt ad ded so mu ch capacity from
collector to ground that the circuit fai led to
work with the heatsink in place .

As a result, a small heatsink clip was
fas hio ned from scrap metal to slip over the
transistor in much the sam e m anner as the
co m mercial c lips available . This radia tor
provides enough cooling for n ormal power
levels. The output flattens ou t above a watt
anyway. so there is no advantage in pushing
the stage any further than a co uple o f watts
of dc input. Actu all y , the transist or ratings
indicate that it co uld probably be operated
at this level without a heatsink , although the
clip is insurance well worth the effort.

As it turns out, act ual ch ecking of am pli
fier perfo rmance is sim ple with 'th is ty pe o f
construction, and in ma ny amateu r applica
tions the source of a signal to drive the stage
may be more difficult to obtain . For quick
checks the outp u t fro m a small two-me ter
tra nsm itte r co uld b e used with a su itable
attenuator to kno ck down the power to the
few milliwatts requ ired .

As a matter of interest, th e circuit of a
little 144 MHz signal Source is shown in Fig.
3. This was built up o n a small p iece of
vec to rboard and mounted insid e a sm all
froze n o ra nge juice can . It provides a very
convenient signal sou rce with a few milli
watts of output, which is just right to drive
someth ing like the 2N3866 . The critical part
of the signal generat or, o f co urse, is th e 14 5
MHz overtone crystal.

T he test amplifie r shown no t o nly pro
vides a co nvenien t and efficie nt way of
checking tra nsisto r performance, b u t it can
be used as an in tegra l part o f a small
two-mete r tran smitter. With a crys ta l o scil
lator like that in F ig. 3 and a sm all m odula
tor, the 2N3866 amplifie r provides a simple
little transmitter wit h resu lts equivale nt to
some of the small com mercia l two-meter
rigs. The applications for m obile an d por
table work are obvious.

. . .W9ZTK

References.
1. David F. Hecker, "More Power on 144 MH z with
Transistors" QST Augus t 1969.
2. Paul Franso n. "How to Use RF Power Transis
tors" Ham Radio January 1970.
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IF YOU CAN FIND A
BETTER T NSCEIVER

FOR $415... BUY IT!

BUT WE KNOW YOU CAN1T
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Superb Kenwood quality. unsurpassed performance,value you'll find hard
to believe, proven reliability of both vacuum tube and solid state technology
The Kenwood T5-5115 is a l ive
band 55B and CW t ransceiver
pilcked w ith pow er and perfor
mance . . . o ffering features never
belore availa b l e in its price
range. For exa m ple : built-in
VO X, crys ta l calib rator , noise
blanker, rece iver incremental
tuning, 1 kHz frequency read
out,B pole filte r,stable FET VFO,
dual conversion and accessory
CW filter.

FREQUENCY RANG E:
80 meter band 3. 5 - 4.1 mHz
40 meter band 7.0 - 7.6 mHz
20 m et er ba nd 14.0 - 14 .6 m Hz
15 meter band 2 1.0· 2 1.6 m Hz
10 meter band 28 .0 - 28 .6 m Hz

28. 5 - 29. 1 m Hz
29. 1 - 29. 7 mHz

MODES: LSB,USB,CW
INPUT POWER:
500 watts PEP, 300 watts CW nominal.
SENS ITIVITY;
3. 5·21.6 mHz band ; 0.5 uv S IN 10 d b
28.0-29.7 mHz band: 1.5 u v S I N 10 db
and less \han 100 cps frequency drift

per 30 m inutes after warrn.up
SElECTIVITY:
SSB more than 2.4 KC (a t 6 db) w ith

2 to 1 slope rat io
CW m ore t han 0.5 KC (at 6 db)
AUDIO OUTPUT : more t han 1 watt

0 0 % distortion)
TUBE & SOLI D STATE COM PONENTS:
10 Tubes, 1 IC. 37 Tran sistors. 4 FET,

52 Diod es
PRI CE: $41 5.00
ACCESSORIES;
Power Supply with buill-in speake r

$ 105.00
Externa l VFO $ 10 5.00
CW Fi lter $39.00
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The R·599 Soli d State Receiver: 1.8 to
29.7 mHz (amaleur bands) • .5 microvolt
si nsitivity nominal • Dial readout to 1/ 1
kHz · Special detectors for SSB, AM , and
FM • TranSCl ive operat ion with T·599 •
Built·in 100 kc and 25 kc crystal ca librator
and 500 cyete CW tiller · 2 and 6 meter
coverage with optiona l accessory seu-een-

11240W.Olympic Blvd ,LosAn geles, Cali f. 90064 213/477·6701
931 N. Euclid, Anahe im, Calif. 92801 71 4/772·9200
Butler, Missouri 64730 816/679·3127

AVAILABLE AT SELECT DEALEIIS T HIIOUGHOUT T HE UNITED STATES

•



R. F. Dannecker VK4ZFD
52 Pohlman Street
Southport , Queensland 421 5
A ustralia

THE PHASE-LOCK LOOP
PART ONE

Reprin ted from Amat eur Rad io , Journal of the
Wireless In stitute o f Australia.

1
Ed

I

v c.o.o-__~

"local osci lla tor" in some fo rm o f receiver.
The task o f such a phase- lo ck "rece iver" is
to reproduce the o riginal signal while remov
ing as much of the no ise as possib le . If the
" Iocal oscilla tor" co uld be locked to the
input signal and made insen sitive to the
random no ise o n this signal, then the input
signal co uld be reconstru cted .

The input to the loop is a no isy signal,
whereas the output o f the veo is a clea ne d
up version o f the input. To su ppress noise,
the error o u tpu t signal fro m the phase
detector is averaged o ver so me length o f
time by the loop filt er. and the averaged
erro r is then used to con tro l the frequency
of the oscillator. It is reaso nable , therefo re,
to co nsider the loop as a k ind of filter t hat
passes signals and rejects no ise .

Two important charac te ris tics o f the fil
te r a re th at the bandwidth can be very sma ll

Fig. 2. Typical phase detec tor. If the signal in p u t is
Er sin (2 IT ft ) and the veo is £2 cos (2 IT it + 0)
then the o u tp u t of the detector is Ed :::::: 2£2 sin 0
or for small 0, Ed ex E2 e for £ 2 > £1 , i.e. the
ou tpu t vol tage is proportional to th e phase dif·
terence between th e signal input an d the veo.

UT PHASE LOOP
NAl DETEC TOR FILT ER

v 'V)

Fig. 1. Basic phase lock loop. ..

INP

SIG

T h iS is the fi rs t of two art icles written
with a view to acquainting amateu rs

with the principles of the phase-lo ck loo p.
Applica tio ns o f the phase-lock loop are
outlined and the use of a phase-lock loo p as
an optimum FM discriminator is discu ssed .

The basic phase-lock loop is shown in
block diagram form in Fig. I . It comprises
three basic components:

(I) A phase detector (Fig. 2),
(2) A lo w pass fil ter (Fig. 3),
(3) A voltage controlled oscilla to r ( VeO)

( Fig. 4).
The phase o f a periodic input signal and

that of the veo is com pared by the phase
detector ; o u tpu t of the phase detector is a
measure of the phase differen ce between its
two inputs. This difference voltage is then
fi lte red by the loop filt er and applied to the
Yeo. Control voltage o n the veo cha nges
the frequency in a direction that reduces the
phase diffe rence between the input signal
and the Yeo.

When the loop is "locked" the co n tro l
voltage is such that the frequency o f the
veo is exactly eq ual to th e average freq ue n
cy o f th e in pu t signal.

Suppo se no w that the input signal carr ies
informa tion in its phase or frequ ency; this
signal is inevita b ly corru p te d by add itive
no ise. Suppose also that the veo is the
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OUTPUT OF R2 TO
• •PHASE veo

OETECTOfl t0 0

H (5) ; 5 C R2 + 1 + 1
5 C (R l + R2)

where S is the complex variable.

R

UT
HASE
CTOR

CONTROL
GE

+ VE

,
Vall

FRO"
VA~ACTOR FlU E

I

-,
/I

QU TP
• TO P

JE TE

'-~ =:= ~

•

'-~
- VE

The transfer rune-Fig. 3. Ty p ical low pass fi lter.
l ion of th is f ilter is

Rl

Fig. 4 . Typical voltage con trolled oscillator.

and the fi lte r auto ma tica lly tracks the signal
frequency. Narrow bandwidth is capab le of
rejecting large amounts of noi se ; it is not at
all unusual for a phase-lock lo op to recover a
signal deep ly embedded in no ise.

One application of the phase-lock loop is
as the local oscillator in a synchro no us or
homodyne receiver. In essence this receiver
consis ts of nothin g but a lo cal o scillator , a
mixer, and an audio amplifier. To operate .
th e oscillator has to be adjusted to exactly
the same fr equency as the carrie r o f the
in coming signal which is then co nverte d to
an in te rmed iate frequency of zero Hz. Out
put o f the mixer con tains demodulated
information that is carried as sidebands by
the signal. Correc t tuning o f the local o scilla
tor is essential to sy nch ro no us reception ;
any frequen cy error whatso ever will hope
lessly garble th e information. Fu rthermore.
phase o f the lo cal oscilla to r must agree. very
closely, with the received carrier phase. In
other words. the local o scillator must be
phase-locked to the incomi ng signal.

Another co mmo n appl icat ion arises in
television receivers. The fl ywheel sy nch ro
nisers in present-d ay TV receivers are really
phase-locked loops.

Spa ce use o f phase l ock began with the
first Am erican (Russian") artificia l sa te ll ites .
These carried 10 mW. CW transmitters ;
rece ived signals were co rres po nd ingly weak .
furtherm ore , Doppler shift made the exact
freq ue ncy uncert ain . At the 108 l\.Hiz fre

quency used , the Doppler sh ift cou ld range
over a +3 kHz interval. Hence an ordin ary
fixe d-tuned receive r wou ld. require a t least a
6 k Hz handwidth for a signal that cou ld he
con ta ined in so meth ing like a 6 Hz band
width . This entai ls a noise penalty (noise is
directly proportional to bandwidth) o f
1,000 times. i.e . 30 dB . Such penalties are
in to le rable and tha t is why narro w-band
phase-locked tracking receivers a re used .

Noise can be rejected by a narrow-hand
filter , but if th e filt er is fixed, the sign al will
almost never be with in the passband . For a
narrow filt er to be usab le it must be capab le
of tracking the signal. A phase-locked lo o p is
capable of providing both the narrow han d
width and tracking that are needed. Current
applications of ph ase-lock includ e :

( I) Perfect afc (aut omatic frequency con
trol) of receivers ;

FIXED REFERE NCE

'" '"
~

('V) OSCILL ATOR

FI F, (0F,)

F) . I BANCF'ASS I I F I. PHASE LOW
MIXE R -I F ILTER " I ~MPUF IER -IDETECTO PA S S

/ L1MITER FILTER

F,
FREQUENCY F'/N

';5=..,0
MULT IPLIER ~XN

Fig. 5. Basic phase-lock receiver,
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Fig. 6 . Loop used as discriminator.
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•
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~."> " zc ' M ~ ~
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Fig. 7. Thresh old for Random Modula tion (Ref. 1).
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The threshold o f a co nven tio nal discrimi
nato r is considered t o he + I OfN SN R
(signal -to-noise ratio) a t the input to the
limit er, whereas th e th reshold S NR fo r the
phase-l ock loop dem odulat or is ind icated in
Fig. 7.

Conclusions

The fo llowing co nclus io ns ma y be d rawn
regard ing d iscrimi na tors :

( I ) At h igh in pu t SN R's th ere is no
app recia b le d iff e ren ce between
phase-locked and co nve nt io nal types.

(2 ) A phase-locked loop wi ll have a lo wer
t hreshold t han the + I0 d B of a
co nvent io na l d iscriminato r.

( 3) The im pro vement th at ca n he ga ined
depends o n the mod ula t io n of the
input signal.

(4) For bes t results , the lo o p shou ld be
specifica lly design ed fo r t he modu la
tion ac tually presen t.

( 5) Prcm od u lu ti ng fi lte ri ng ca n provide
bette r perfo rma nce..

Ne xt month , in th e seco nd art icle o n this
su bject, a practi cal FM demod ulator usi ng an
IC will be d iscussed . T his is of the " add o n"
varie ty as in Fig. 6 .

,
C I OUTPUT

v.eo ":J

CO NVE NTIONAL PH ASE R,

RECEIVER -:- j DETECTO R
R,

LIMITED U
OU TPU T

L F!

(2) P.c.m. telemet ry bit sy nch ron isa tio n:
(3) Freque ncy multi pl iers a nd dividers ;
(4) Coherent transponders ;

(5 ) Noisy o scilla to rs can be en closed in a
loop and locked to a clea n signal; if
the loop has wide bandw idth , the
oscilla tor tracks o u t its o wn no ise '.II1d
the o u tput is greatly clea ned up .

(6) A phase-l o cked lo op ca n b e used a s a
frequency demod ula to r: in which se r
vice it gives su perio r performance to
co nve ntio nal disc rim ina tors.

A sim plifi ed d iagram of a su perhe te ro
dyne phase-lock receiver is shown in Fig. 5.
The principal difference between th is and a
co nven tio nal receiver is tha t th e local oscilla 
tor track s th e input signa l, a llowing a much
narrower i-f bandw idth . T he sma llness of t he
bandwid th is limited o n ly by erro r and
stabil ity co nsidera t io ns.

Co nsider now th e o utp ut of th e ph ase
detector; this is p ro porti onal to th e ph ase
d ifference betw een the i-f signal and that o f
the local reference osci llat or. As the input
signal varies in freque ncy when modulated ,
so the ou tput o f the phase detector will vary
in sy mpa thy wit h the modula tion in o rder
that the veo track w ith the in coming signa l
to keep the frequ ency and phase o f the i-f
signal correc t. Thus th is voltage fro m the
phase det ector is a demod ulated versio n o f
the FM signal. Direc t use o f th e p hase
de te ctor o u tput is unsa t isfacto ry since it
wo uld be very noisy and unfi lte red . No rma l
ly the demod ula ted signa l is taken from the
loop low-pass filt er.

A simpler meth od fo r usin g a phase-lock
loop as an FM demodulator is shown in Fig.
6: performance is o f co urse not as good as a
fu lly fl edged phase-lock receiver. but prac
tica l advantage s are o bvious.
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With Apologies To The
Crystal ~anufacturers

Of The World ...

ANNOUNCES THE

COMPLETELY SYNTHESIZED FM-27A

FM·27A
$449.95 Complete with Noise Cancell ing
Microphone and A nti theft Mobile Mount

2 METER FM

WIT H SO.OOO FREQUENCY

COMBINATIONS WITH NEVER

A CRYSTAL TO PURCHASE

-

Only the FM-27A offers the 2 Meter FM'er the complete freedom of
frequency-receive and transmit-with accuracy and stability comparable
with conventional crystal control.

In addition-the FM-27A provides the hottest performing receiver and most
conservatively rated 25 watt transmitter on the market.

See your Clegg Dealer today or write or phone our factory for detailed data
sheet on the fabulous FM-27A.

;;rm~ AkAI' DIVISION
/NTWIATIONAJ _L!E!t!I-
~ 3050 H empland Road

Lan caster , Pennsy lvan ia 17601
Tel: (7 17) 2 9 9 - 3 6 7 1 • Telex 84-8438



R obert L . GreneJl W8RHR
3926 Beech Street
Cincinnati OH 45227
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D ual insulated gate MOSFETS have
taken a lot o f the drudgery and black

magic out o f VHF front-end design . Using
these devices, it is possible to const ruc t
stable, high-gain, low-noise rf amps and
quiet, "birdie" free mi xers using a few
basic circuits without the use of exo tic test

10K

AGC
+ 4 voc TO -3 VDC

equipment or hours of fidd ling with tem
peramental adjustme nts.

Dual insulated gate MOSFETS offe r
inherent advantages not found in an y o ther
dev ice. They handle st rong signals and
show cross-modulat ion characteristics as
good as those of a well-d esigned pentod e

C2 .

'OK

5 01< 1001(

12 0 1<

JULY 1972

Fig. 1. RF am pli fier.
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MFE3008

co,
120

" • SEE TABLE 2
._SEE TABLE 3

TC2
•

OS CILLATOR
INJECTION

. 5 TO IV PIP

12.

+12 VOC

Fig. 2. Mixer.

tube stage, ye t they provide noise figures
and gains which cannot be excelled wit h
anything but a para metric amplifier. They
are quite stable and predictable . They have
very low input and ou tput capacitances,
and are high-impedance devices, pe rmi tti ng
comparat ively easy design of tuned circuits
well into the VHF range . They are rela
tive ly uniform device-to-device of the same
designation, and maintain their charac ter
istics over a broad range of frequen cies. If
desired , age is easy to apply . though it will
not , of course , normally be used in VHF
front ends.

Because of all th ese advantages which
are so ha ppily co mbined in one famil y o f

2N706A+--~----'''

devices, it is possible to use a building
block method for designing VII F conver
ters and rf amps up to 4 32 Mllz. Only the
freq uency-depende nt components have to
be changed in building ove r a wide ra nge of
freq uencies. This has never been possible
with o ther devices.

MOSFETS do, however, have certain
limitation s because of their extreme sus
ceptibility to gate shorts caused by exces
sive rf voltages o r sta tic charges. Therefore,
in handling and installation , it is important
to circumspectly o bserve some precau tions.

I have read of many elaborate safe
guards to be taken in handling MOSF ETS,
including grounding the so lde ring gun tip

VI

.--1:01-,
MPF l02

6 -9 VDe
REGULATED

/~_ INJECTfON
TO MIXER

. 6

3 ,31(

.01

".

4 7. CI INJECTION
TO MI)(ER

INJ ECTION
TO MIXER

6 -9 VDe
RE GULATED

24

I N~.4 4 71<

TUNING PADOE.R

Fig. 3 . OscilJa tors .

MPFl02

6-9 \IOC
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before soldering them in . I definitely prefer
to use sockets, and with a little fore
thought this is possible in just about any
VHF design. The use of sockets eliminates
many potential hazards to the delicate
MOSFET gates. NEVER INS ERT OR RE
MOVE A MOSFET WHILE ANY VOLT
AG ES AT ALL APPEAR ON THE SOC
KET T ERMINALS!!!! Once a MOSFET is
installed in a circuit , the problem of sta t ic
charge damage is pretty well taken care of.
But while preparing the device for installa
tion , cautio n must be excercised. Even
minute discharges su ch as those from your
fingers on a dry day are dangerous. The
method I use to avoid problems is so
simple that it seems to have been over
looked . At least, I have never heard of it
elsewhere : l-use water.

Have a pan of water close by when you
prepare to install a MOSF ET. Before re-,
moving the packing short, immerse your
hands, the MOSFET, and all tools which
will co ntac t it in the water. Since the
MOSF ET is hermetically sealed, it won 't be
damaged . Then remove the short, trim and
form the leads, and insert it in the socket.

47K lOOK

MFE3007

Be sure you keep everything wet until it's
finally installed. I guarantee you'll avoid
any shorted-gate problems if you use this
method .

Precaut ions must also be taken in the
circ uit ry and me chanical design of equip
ment using MOSFETS which will be loca
ted in a st rong rf field, as in a typical
amateur installation. It is advisable to use
t wo good relays in series between the
transmitter output and the converter input
to provide the greatest possible isolation
from the transmitter. In the transmit posi
tion , the converter input can be shorted to
ground by the extra relay . Back-to-hack
diodes (I N100s are fine) should be con
nected across the input gate of the first rf
amp to limit the rf voltage appearing there
to about 0 .7V peak-to-peak. In addition ,
the lead from the input coil to the input
gate and the lead from the input connector
to the coil should be kept as short as
possible to minimize any stray co upling.
The entire converter should be carefully
sealed to rf to keep everything out of the
converter except what comes through the
antenna input co nnector; and all stages

Fig. 4. SO MHz converter. Ou tput link should be 3 turns over ou tpu t coil to m atch lo w impedance
receiver inpu t. No te the use of fee d through capaci tors for all dc voltages and shielding between all stages.
Tuned circuit values will be found in Tables I -IV. Output coil of oscillator is tapped for injec tion voltage.
It should r un between 2 an d 4 turn s from cold end for .5 to I V peek- to-pee k, but this will vary somewha t
from crys tal to crystal.
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+12 YOC
RFC

200 .LlH
RFC

20 0 ::H ~__':;:;';';;~_--.- t- ~1001<47<

,--
I
I
I
I

MFE3007

47K lOOK

INIOO INIOO

RFC

200

Fig. S. Schematic of a converter for 144 or 220 MHz illustra tes the use of the MPFI0 2 JFET as a
m ultiplier. No te tha t it is necessa ry to tap down on the coil to ach ieve proper injection vol tage. Tuned
circuit values will be fo un d in Tables I - I V.

sho uld be care fully sealed from one an
other. The convert er d iagrams illu strate the
kind of layout required as well as th e use
of fee dth ro ugh capacitors.

Mixer s s hown use the Motorola
MFE 3008, while the rf amps use th e
MFE3007. RCA manufactures a wid e range
of MO SFETS which can be subs t itu te d

directly for these devices, but I have found
the Motorola MOSFETS easier to come by .

The basic rf am plifier building block
will usually be used straight th rough at
maximum gain in VHF installati ons. How
ever, gain cont ro l options are sho wn. To
apply them, break th e lead in Gate 2 at
"X" and add the circuitry sho wn in the

TABLE I: Rf stage components

F req. L 1 , L 2 C 1, C4 C2 , C3 Typ. ga in
8 t u rns #22, cl ose wauna 10 p F 1500 pF 24 dB

50 on % " slug tu ned form.

M H ' Three t urn link over L 1
f o r it""!Pu ~.

4 t u rns #20 tinned , 5/6" 8 p F p lastic 1000 pF' 20 d B

'44 diameter, %" long. Tap t ubular
MH, L 1 1 turn from ground trim mer

end for input .

4 t u rns #20 ti nned , 5 /6 " 8 p F plastic 1000pF 18 dB
220 diameter, 3;''' long. Tap t u b u lar

MH ' 1 turn from ground trimmer
end f or input.

# 12 w i re, 2 %" long, 3 pF plasti c 5 0 0 pF 12 dB
4 32 Tap L 1 at I" , L 2 at tubular

MH ' , %". (S ee Fig. 9 J t ri m m er
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THE VANGUARD

FREQUENCY SYNTHESIZER

• 10 0 0 c h a nne l s fro m o n e c ryst a l (y es, t h a t ' s
o n e thousand ) se te crabte e ...e ry 10 K Hz. fro m
14 0 ,0 0 t o 14 9 .99 MHz .

$119.95 ppd.

MODEL: ST·140

SIZE: 1'/ 2" HIGH X 3% " WIDE
x 8 " LONG

PRICE:

NOTE: NY State eesrcents add sales
! a Il .

• Changes frequency a trnos t as fast as you
can s w itch . Sell lrng l ime IS In m illiseconds
even when s w , tc h mg f r o m o n e band Ilm,t t o
the other . Nc h unting o r f al se locks as w it h
scr-ie othe r sy nt h esrz er s .
• Ope rates from 10 to 15 VDC . Incl u d e s 3
o-ec rs ro n Ie v ctt age regu lator s Co n e f o r e ac h
m a jo r c uc uu fun ct ion ) t o prevent mteracnon
a nd t o l ake c a re of th ose Wide v o ltage s Win g s
In mob i l e Inst.lllatio n s . Ca n a lso be used o n
110 v a ll s A C .... It h a small 12 volt VI a mp
p o w e r 5u pp ly _

C O M I N G SOON : A f requenc y s yn t h e size r t or
4 ~ MH z. rece ive c r y s t a ls. a comnm a t .o n trans-
rrnt and r ec eeve s y n t h e Siz e r, a synthesrze r
With c e ect o u t p u t ,n the 144 a nd 220 M Hz.
b a nd , and it wh o le s e rre s o f s y n t h es i ze r s 10
c o ... er fr o m sub.a uet .o t o microwa v e I requencres .
I M POR T A N T : W h en o r d e r i n g be s u re to s t a t e
If you want the 6, 12 or 18 MHz. ou tpu t,

per million )
30 · e With

YOU'LL NEVER

HAVE TO BUY

CRYSTALS

AGAIN

• B e t t e r than . 0005 " ~ , (5 pa rt s
from 10 · to -+ 60· e.: d o w n t o
ecc es.sorv hea te r "svauante later .

• Th u m b w h ee J SWItc h es With dig ital re ad o ut f a r
fast se tecnon.
• Use s a s u p er p reCISIOn c r yst a l t ete re nc e
so u rc e ope r a t in g at 5 MHz. f o r ea sy c h ec "lnc
WIt h WWV , RF o u t p u t I!> cora m eet f r o m a veo
t ightly lo c k ed t o t he refe re n ce source In it
dIg It al c n a se -to c x eo lo op c rrc urt .
• Present mc ce t IS a ... aua nte Wit h o u t p u t HI

t he 6. 12 o r 18 MH/. b a nd (c o rr espon d in g t o
144 MHz ). for direct su b s ti t u t io n o f tr a n s 
m l ttlng crysta ls . Built -In compu t or s ele c ts the
appeopriatu f r eq u en c y w h e n you se t the r ea d
o u t to t h e t ransmitter o u t p u t you wan!.

1 ~ 6 - 23 JAMAICA AVE.

HOLLIS, N.Y. 11423

TABL E II : mi x er st age com ponen ts, i n p u t f req uency d ependent

Fren L 1 C l C? Conv c ai n
50 Same as L 1, C 1 T able I , 47 pF 15 dB

M H , b u t wi t h o u t t aps.
144 S am e as ab ove. 30 pF 12 dB
MH,
220 Same as above. 22 p F 9 d8
MH,
43 2 Same as above. 6.B p F 6 d 8
MH,

TA II I . Mi~er corn nents j· f trecuencv d ep endent

:b- ~ ,..
10 14 turn s "":""22 , close w o u n d 18 0 p F Ok for 50 MHz. too low

MH , on 3 /8 " slu2-tu n ed form for h igher bands.- • - - -
'4 9 t u rn s #22 , c lose wou nd 12 0 p F O k for 50 , ba rely acceo -

M H' on 3 /8" slug -tun ed fo rm t ab le f or 144 MHz , t o o
tow f o r h i2he r b ands.

28 6 turns #;2"2 , clo se w o u nd 18 p F Ok fo r 50, 144 and 220

MH ' on 3 /8 " slug-tuned f orm M Hz , acceptable for 4 32
ontv if necessarv

30 6 turns - 2 , cl o se w o u n d 15 p F Same as 28 MHz i -f
on 3 /8 " slug-tuned form remarks .

50 B turns F22 , c lose w o u n d - 10 pF Ok for 4 3 2 a nd 2 20 MHz ,
MH, o n %" slug -tuned form; too h igh for lower ba nds.

3 turn outnut link
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VHF ENGINEERING - COMMUNICATIONS
1017 Chenango Street Binghamton. New York 13901

ANNOUNCING' A Breakthrough
ONLY$19.95each.wired «e for the Homebrewer

AS· l
AU D IO A MP LIF IER
& SQUE LCH u sing

21Cs

A ll four as a set, $69.95

I ·F 10.7
I ·F AMPLI F IE R &

455 kHz CONV .
u sing 2 ICs

4551 ·F RF 144
I ·F A M PLI F IER, H IG H G A I N, LOW NOI SE

LIMITE R, FM FR ONT EN D IBetter
DET . & A U D IO t han .5 microvolts

PRE A MPL IF IER sensit iv ity )
Also avadable in kit form or boards only

T AB LE I V ' Oscillator components for prefer red i-f f requencies

NOTE . Output taps f o r oscittator and multiplier ca lls are ap pro ximately 25% u p from co ld end.

BA N D I F XTAL osc. T A N K L osc . M ULTIPLIER T ANK L MUL I. MULT . OUT,
MH z M Hz MHz

10 t"JfI2 on 14"
T A NK C T AN K C MHz

50 10 40 12- 50 14 36 Same as above 15
144 28 38.66667 Same as above 12 6 t . o ti nned, 10 pF 116

5/16" c., W' long trim

144 30 38 Sa~sabove
.. Sam e as above S am e 114

220 28 64 6 t . 8 o n y,," 6,8 4 t . 1f16 tinned , S am e 192

~2
3/8" d ., 5/8" long

3. arne as a ove .. Same a s a b o ve ame
50 63.66667 Same as above .. S am e a s above Sam e

~Same a s L I To r~. ame
Tab le I.

. . •

TABLE V· Components for VHF vfo (ranges are approximate)

All sou rce t ap s are 2 0 25% up f rom ground end .

,

RANGE MHz L TUNIN G C PA DD IN G C

30 - 50 8 t . 2 on %" sl u g-tu ned 2 0 pF 2 0 pF
f o rm t ri m m er

50 ·70 6 t. 2 o n %" slug- tu ned 10 pF 20 p F

fo rm tim mer

SO - 100 5 tu rn s 14 t in ned, %," 2 0 p F 15 p F

diamete r , 3/8" long t r imme r

100 -1 3 0 Same as above 10 p F 1 p F
trimmer

16 0 - 2 00 5 turns H 1 4 ti nned , %" 10 p F 3 p F

• d iamete r, 5/S" l o ng trimmer
0

28 •
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". ..... !!Fe* R FC,.

120K

."
47K lOOK

,_.

RFC * 12 \lDC
4 1 .100.

.S" MHz

330

MPF I0 2

4 1 .

"
"

8 . IV
ZE NE R

- - - - - ---

4 1 .

I ----T-- MFE~- ---I

I I I:iolJ ' I
I I'I
I I 41. II I + .0' 210 382 MH, I
I I' I
I , ,000 1 I
L_ - --.-----1 ~0!2E-- -- -1 E-~ ..l-- --7 E'~PF - ---7 E!-OOO PF~

•~~

Fig. 6. 432 MHz converter illus trates th e use of the M FE3007 as a doubler, to assure adequa te injection
voltage. N o te that ou tpu t to m ix er is, again , tapped down on the tank coil . If leads are no t kept ex tremely
short , it may be n ecessary to parallel 220 p F ceramics with the .01 /IF source bypasses shown . The i-f
amplifier m ay no t be n ecessary, par ticularly if the converter is used with the SO MHz converter shown in
Fig. 4.1-[ gain control is op tional. Tuned circui t values are sho wn in the tables.

o p tions. With age or rf gain cont rol . th e
basic rf amp makes a fine i-f amp fo r use a t
low freq ue nc ies, o r follo wing a converte r.
Freq uency de pendent part s are marked
with an as te risk , and values are brok en
down in Table I. RF stages can easily be
cascaded by co upling L2 of the first stage
to L I of the seco nd stage using 2 or 3 tu rn
links o r twisted wire "gimmick" ca paci tors.
One stage gives more tha n ade q ua te gain a t
6 m and belo w, but fro m 2m up, two stages
are advisable for optimu m performa nce.

The basic rf amp bui lding block ca n also be
used as a mult ip lier in oscillator cha ins,
though fo r economy and simplici ty , the
MPF 10 2 is preferred . T ypical no ise figure
is und er 3 dB . Appro ximate gain figures
will be found in Table I.

Co mponents marked with a single aste r
isk are dependent o n the inpu t frequen cy ,
and th ose marked with a double aste risk
are dependent o n the i-f fre q uency . Fo r
values, refer to Tables II and III respec
tively . Approxima te conve rsion gain will be
fo und in Table II .

*R ITs arc - 28 closewound over 4 7 1\: Y2\\' resi sto rs . H to 10 turns. Noise figu re ca n be improved by
increa sing so u rce resi stance and decreasing IDOl\: resistor to keep G1 to so urce voltage at approvimatcly
4 V. Ma vim u m possib le so u rce resista nce is 75 0£2. There will be "O Ill C compromise in gain . and the noise
figure can only be d ecreased by I dB at best. " 0 it generally is not worthwhile .
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,-_~TO CONVERTER

TO
CONVERTER

INSERT SHORTED ....:J
PLI)G HERE

XMTR ----0--. \4-0-,
OUTPUT

ANTENNA

XM TR --q J:r-,
OI)T PUT -

. .W8RHR-

(SHOWN IN RECEIVE POS ITION)

Fig. 8 . Me thod of connecting antenna relays in
series to pro tect MOSFET fron t end.

Feedtrhough ca pacito rs are defin itely re
commended fo r every thing going in o r
coming ou t (except, o f course , for the
signal co nnec tions ). They will help elimina
te another potential so urce of rf leakage,
and instability . See the diagrams of various
convertors, Figs. 4 - 8. Mechanical stab ili ty
and sound shield ing techniques must be
o bserved to derive maximum benefit from
the circuits presented here . Printed circuit
techniques arc not recommended because
of rf leakage potential. Use copper clad
board as a chassis, and enclose the bottom
with an appropriate o ff- the-shelf chassis, in
time-hon ored VHF homebrew tradition .

With these building blocks, and reason
able care , any moderately experienced
homebrewer can put together converters
which will t ruly approach state-of-the-art
performance. The o nly empirical fiddling
which will be necessary will be that re
quired to maximize the signal-to-noise ratio
in the first tuned circuit. Right now, I
sho uld warn you that some of my tuned
circuit values arc co mputed , while others
are proven in performance. They should be
right on the money , but if you have to do a
little trimming here and there to get things
to peak up, don't be upset with me. A few
hours spent working with these building
block circuits will pay off in unexcelled
VHF reception.

ANTENNA _ - -,

BASE

o COLLECTOR

2N706A

GATE I

SOURCE e
SUBSTRATE

MFE3007
MFE30 0e

DRA IN

GATE 2

MPFl02

Construction Notes

Use of a shield be tween the input and
output coils of the rf am ps is imperative.

Fig. 7. Base diagrams of transistors referred to in
schem atics and text ( bo ttom views).

There are seve ra l possibilities for basic
oscilla tor build ing blocks. There is one
fac tor which must be taken into considera
tion which is o fte n ignored : the level o f the
inject ion voltage. With MOSFET mixers, it
is advisable to kee p the heterodyne voltage
be tween .5 an d I V peak-to-peak. A voltage
this low will not maximize conversion gain,
but it will insure minimum spurious re
sponses. Even at .5V, there is still more
than enough conversion gain - 6 to 15 dB,
de pending o n frequency. Although it is
possible to design oscillators using single
or dual-gate MOSFETs, there is nothing to
be gained from the additional complexity
and ex pense, compared to a well-designed
JFET o r bipolar oscilla tor. Of the circuits
shown in Fig. 3 , I have fo und the JFET to
be the easier of the two crysta l controlled
circui ts to get working. It see ms a bit more
predic table and stable than the bipolar
model. A pleasant surprise was the very
simple JFET vfo. It is rock stab le, and the
ou tput is very clean. It is recommended for
any use wh ere a tunable front end is
required, up to ab out 22 0 MHz.

No te that the o u tput of the crystal
oscilla tors has to be tapped down-on tf\!
tank co il to keep the injection voltage
down to the desired level. Component
valu es for a variet y of i-fs will be found in
Table IV
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Joel Emmett WB2BJN
11 Fay Street
Brocton NY 14 716

•

-

' To wer Communications, 1220 --22 Villa ss.,
Racine WI 53403 .

Fig. 1. Schematic diagra m ofT-power. Rl @ 2000,
l OW, R2 = laD, lOW, Ql, Q 2 = Motorola HEP
233; Tl = Toroid T-2, $2.95 Tower Communica
tions' ; PI = Cinch -Jones A-terminel connector.

.......
+12 VDC

9

~
THESE TAPS ARE
NOT USEO

. 0 ~"e ,
.0 6,'

.2

and co llect o r current ( Ie) pa rameters. T he
H EP 23 1 power transistor may be u sed wit h
increased savings in construction cost. How
ever, this tran sistor should not be used in
cir cuit s requiring input power in ex cess of
70W. (QI) and (Q 2) are mounted on heat
sinks and it is imperative that the TO-36
transistor case , the transistor 's collecto r, be
insulated from the chassis. A HEP 455
mounting kit provid es insulation and main
tains adequate heat transfer properties from
the transisto r to the heatsink .

The heatsinks are mounted on a 5x3 x2
in. aluminum min ibox. A chassis mounted
:4 -<:onductor Cinch-Jones recepta cle provid es
input po wer fo r the inve rte r and transfers
out put voltage from the toroid secondary to
the mo bile 'power supply . The toroid trans
for mer and associa ted components are
mounted wi thin the minibox . Several d rops
of epoxy ceme nt secure the to ro id to the

I nterest in amateur mobile communica
tions has recen tly been st im ulated with

the increasing availability of retired commer
cial FM eq uip ment. For many years the
workhorse of the mobile po wer su pply has
been the mechanical vibra to r. Semiconduc
tors tha t are capable of handling the same
task wit h increased efficie ncy and dependa
bilit y are availa ble co mme rcia lly. All prelim
inary design goals were exceeded in o pera
tion of this so lid sta te vibrator replacement.

The necessary prerequisit es were :
• Simple design with low const ruct ion
cost
• Minimal modification o f exist ing
equipment
• Operational dep endability regardless of
ambient t emperature ex tre mes
• Redu ction of co nventional T-power
noise o n transmitt ed signal
Although direct application is made to

the General Electric 30 Watt Progress Line,
with no circui t changes the sa me device may
be used with compa rable vib ra tor powered
equipmen t.

Const ruction

The basic circ ui t IS a two transistor
push-pull inverte r ( Fig. I ).

Any toro id with a suitable feedback
winding fo r t he t ransistors in use a nd a
seco nda ry sect ion ca pable of 250V at 70W
may be used for (T!) . ( R 1) the starti ng
resistor will supply a mi nimum of 0 .6 V on
the feedback winding centerta p for a supply
voltage of 12.6 V. This will insure depend
ab le tran sist or start ing wit h the low a mbie nt
temperatures t hat are encountered in mobile
opera tio n.

The Moto rola HE? 233 power tra nsistor's
maximum ratings include a 30% safe ty mar
gin o n the collecto r-to-base voltage ( Vcb )
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chassis. Any method may be used to sec ure
the transformer provided the securing ele
ments are of non-metall ic co mposit ion. All
co nnections to the ind ividual transformer
te rmi nals are made wit h the assista nce of a
diagram supplied by Tower Communications
wit h each purchase. Insulated 16-gage wire o r
larger is recommend ed for all connec tio ns.

Addition to Mobile Power Supply

An ohmmeter is used to test the vibra tor
equipment prior to attachment to the mo
bile supply. Resistan ce measurements across
the 12V input te rmi nals indicate a Ion
fo rward and SOn reverse resistance. Under
no-load co nditions, the inverter output volt
age is about 285 V.

By co nnecti ng the inverte r output to a
selected secondary winding of the vibrat or
tra nsformer, existing relay fu nctions and
rectifying components of the original mobile
supply are used . The desired secondary
winding is located by measuring t he output
voltage from combinations of secondary
tra nsformer taps while the receiver operates
from the vibrator supply. The combinatio n,
which develops 2S0 V under receive lo ad
condi t io ns, will fu nctio n as an input termi
nal fo r the inverter ou tp ut. The (BLAC K
RED) and ( RE D-G REEN ) windings are used
with the General Electric Progresss Line 30
Watt vibrator supply.

The 12 V inverte r input voltage is ob
tained fro m an appropria te terminal o n the
battery input socket. Term inals 4 and I at
con nector (J50 I ) are used wit h the General
Electric power supply. The inverter unit may
be mounted on the front panel of the
tra nsceiver basket or on the power supply
chassis. The final modification prior to

,

Top view of unit shows large heat dissipation area
provided by heatsmk.

32

T-power unit fits sn ugly between power trans
former an d relay on Progress Line power supply
strip.

ope rat io n is removal of the vibrator fro m its
socket.
Summary

Installat ion of the T-powered vibrator
replaceme nt requi res that the transmit ter be
retuned. Units using t his power supply modi
fica tio n experie nce an input power increase
of about 30%. Thus a heavy duty replace
ment for the fina l amplifier tube is recom
mended (i.e . 8298 A or 6 146W for the
6 146A). Receiver B+ decreases about 10%.
This sligh t loss extends the li fe of au dio
output tubes such as the 6AQ5 a nd does no t
impair receiver operat ion.

Examination of an unmodulat ed tran s
mitter signa l indica tes little o r no discernible
audio distortion such as "T-power whine."
The "whine" is fi ltere d by choking ac tion in
the seconda ry windi ng of t he vi bra tor t rans
former.

A significant improvement in the ambient
noise figure of the receiver is no ted with the
T-power. Increased audio clarity on weak
signal reception is very noticeable .

The T-power circuit described has been in
use at my mo bile station for over six
months. Dependable service and improved
equip ment operation make this circuit a
mandato ry additio n to any mo bile insta lla
tion.

. . .WB 2BJN

References
General Elect ric Progress Line Manual 144 -1 74
MHz, 12V, Transistor Powered Mobile Combinat ion
FT-36 and MT-36.
Rad io Corporation of America, Power Circuits DC
to Microwave , 1969,pp .162 ~199.
Tower Communications, data sheet supplied with
toroid transformer T-2 .
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Kurt Bittmann , WB2YVY
14 7 Mc Gaw A ve.

ereach, N. Y. , 11 720

EASY-TO-MAKE 1296 MHz MIXER
yielding a 6.5 dB noise figure

So I needed a mixer to sta rt wit h. The
o nes I had see n so fa r did no t appeal to me .
Yo u could hang a d iode o n an an tenna with
a lo cal oscillator and have a mixer , bu t it
should be a t its best. To be just that , you
need the following :
I . Lo w noise microwave diodes
2. Good imp ed ance mat ch
3. Get the signal to the diodes and not in to

the osc illa to r circu it.
4. Get the lo cal oscilla to r signal to the

diodes and o u t of the an te n na.
T o accom plish these point s I used :
I. Micro wave Associa tes MA 488 2 Schotlky

Barrier Diodes
~ . L4, L5 are a bit shorter tha n a q uar ter

M icro waves are for the birds. Yo u have
to go ou t of the way with eq uipme n t

to accomplish what is eaqual to a 104 phone
ca ll. That is how I though t abou t it fo r
years. But then I saw microwave walk ie
talkies with built-in spiral an tennas for
Astronauts - that turned me o n. Microwaves
arc great for space as yo u know. Low power
co mmunicat ions arc mad e over long dis
tan ces and small physical antennas with high
gain can be used . The future o f these
freq uencies loo ks bright in every way . T he re
are hams in the Arct ic , airp lanes, sh ips a nd
soun I'll be t in space . And you ca nno t call
for 104 to Mars, Besides, every ham ca nnot
buy microwave equipme n t fro m the shelf.
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Fig. 1. Schem atic. Ll - N8 SOn micro strip line
.176 " wide, . 755 " long; L2 - NB 50 n micros trip
line, .1 76 ' wide, .755 " long; L 3 - N 4 50n micro
s trip line .1 76 " wide, 1.51 " long: L4,5 - A/4 micro
strip line :050" wide 1.170 " lonq; Cl. C2 - 2.3
pF + 0.1 pF Pellets 0.1 " x 0.1"; 01 , D2 - MA
4882 Microwave Associates; C3 I S - pF Pellet
C4 - 100 pF. Dime nsion only good for a board
with a dielectric constan t of 2.5, two sides copper,
0.06 2" th ick . The shape of Ll , L2 is such th at
minimum coupling occurs. Capacitors [rom Ameri·
can Technical Ceramics, 1 Norden Lane, Hunting·
ton Station N. Y. 11746 were used. Order n umbers
ere : CI, C2 - ATC 100 B2R3CP; C3 - ATC 100 B
ISOMP; C4 - ATC 100 BIOI MP.

c•,. "

" "1' "D7 d;
" , ~ , , ~

0,",- • ot oz

" co t
"

I n "

"

NEW12 METER
FM TRANSCEIVER
Model SRC·146

$ 00
SUGG ESTED

AMATEUR
NET PRICE

With 5 Sets of Crysta ls
34194-94194 and

3 Sets of your choice

Frequency . .... • • 143-149 MHz (2MHz spread)
Number of channels 5

Supplied w ith 146.94 simplex, 146.34 / .94
(same plug in c rys tal s as SR-eS26M )

R.F. Output 1 watt min imum
Sens illvity better than 0.4 uv/20 DB a.s.
Aud io output . •..•... •. .. • •.....•..•• 5OO mw
Meter .. ..•. •• •. .. monitors batte ry vo ltage on

Tx, S Meier on Rx
Current d ral n . . • . • • . . .4oo maTx, 15 maRx SBY
Size .. 8~"Hx3"Wxl%"D-Wt.. . 24 oz . less Bait.
Options: edemal mfc, or mlc-speeket, stubby
flex ib le anlenna . desk top charger, leather case .

Wifl Ship Via UPS Free of Charge

r- HRL:;° MMUNICATIONS

HAL ID-l REPEATER
IDENTIFIER

175()()
Circuit board wired & tested .

TTL logic . P o w er lin e fr equency c o u n t e r fo r 3 m in u t e
or Ins t im in g a nd c on t ro l. Easily reprogrammab le
dio d e R OM uses on ly 2 7 diodes (d epen d ing o n calli to
' end D E " a n y call", Low impedance a ud io with
vOlurn. and tone control. All c ircuitry inc luding PS o n
.m.ll Gl 0 gla.. PC board. Wri te for fu ll deta ils. HAL

COMM UNI CATIONS. BOll 365, URBANA,l l 6 1801

RL:.OMMUNICATIONS

>lOT CAlllllI1I DIOMI ""*_ 1 .• U411.. _ .. Mo\' &/IotJi

~
IlllElIS - IlMntO-W.11M7UlS.hl.'M7:JS1lb1. 11M1lIlI.1lr1.·

UMntlI to,.1I._1<I2IIM. 'IM'Q(I~I. 1-'" 1 71
U IIU IIIU _ ... __ ...• ,11 ""-.11" _ 11.11 N ' a .J ' W!

IIICIUIC..I3.n ':U_,"_ IUI MCU"'_U...

DlGI TAllal J. UU_.J .• ':"1P_I3 . IItnll'__ ' K
fII J1 Tl : 1IC~__ .J1.)1 IIC"_~_ SU I _ .._." .

IIICn.,.mP.IIC1W.IICN2P _ _ I I.
IIICnl' _.1IJ'S .'''__0 '' 1ICtl'W ..lUi

Dlfm: J... HtI .MC.NlI.J.,.. ,... N4t __ _.__• q

~';'~I _ft :m:~~· I- .ft: ~==:H~
",,_lUi 1". 1412 140. 12.11 l41l1 .__ i1."
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tf"UII _ ,IUI flAAa_CUII FEIIRln .ADI _I"UI

tI.tll Ie lOCI-In ....Cl ' ..OI'_J . 'l-itl. " -0"""""_,'fill••VItU A.ae~Ull"'ITOC'.'lln fOil U 'Al " ,

HAL COMMUNICATIONS
Bo. 365L. Urbon.IL 61801 • 217-359-7373

wave, so besides the de return pat h they
are slight ly capacitive to cance l ou t in
ducta nce

3. LI , Ll, C l , C2 is a 3 dB 90° coupler.
Power co ming in Port I will be sp li t between
A and B wit h 90° phase d ifferen ce. It is
theoretically possible to have o ver 40 dB
isola tion between PI and P2,

Through the "Io./4line of L3, 90° phase shift
is adde d and any signal coming in will be
split and 180° out o f phase between D and
B. So signal oscillator and de should be
balanced out at point C leaving only the
difference at Port 3 . C3 will ground any
remain ing signal and oscillato r rf afte r mix
ing. C4 is a dc block fo r the i-f.

The coupler alo ne , (see Fig. 2) was mad e
first to measu re its pe rfo rma nce . In the fina l
mixer versio n it is hard to do that , especia lly
afte r the diodes are in . They will multip ly
any signal and reflect these harmonics. Then
I went to Fig. 3 , solde red the compone nts in
and was surprised how well it worked . Watch
fo r the d ista nce of C l, C2 (see Fig. 3). As a
substra te, double co pper clad te flo n fi ber
glass was used . To fo llow dimension s of Fig.
3 it mu st be 0 .062" th ick with a d ielectric
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COUPLER-..jo-900 PMASE SHIFT
SEC TION - ADDED L 3 TO

U, LZ COUPLER

SIGNAL IN
Z· 50 OHM

DRILL HOLES AND SOLDER WIRE
THROUGH ON BOTH SIDES

OSCIL L ATOR IN P2
Z·:lO OHM

ct ce-~:::::;===::::::!I
0. 510 '
APART

Fig. 3. Printed circuit board layout.

co nstan t of 2.5 . such as for te fl on f iberglass.
Photo etc hi ng wo uld have hee n perfect , h ut
not feasible , so hoth si des of the board were
taped . The back side of the co pper is need ed
as a ground plane . T he n a drawing as in F ig.

•
,

Fig. 2A. Board layou r.

1/2 POWER FROM
PI AN D P 2 "'.

C, PHASE SHi f T A - B

P I 0

L "I
o ,

t iINPUT
' 0 OUTPUTSIGNAL

FLOW

I I 1i
"a 0 o e

C, 112 POWER FRO'"
PI AND P2 so-
PHASE SHIF T B- A

Fig. 2B. Schema tic.

3 w as glued over it and cu t o u t wit h a ra zor
blade ; the paper and tape where no coppe r
sho uld he was pee led o ff. Afte r e tch ing I
dri lle d th e t hree gro und ho les , st uck wire
t h rough and sold ere d it o n bo th sides. As
con nectors I use d OS M 244-3 wit h the
mo u nt so lde red to t he botto m fo il.

If y o u arc no t fa milia r wit h micro st rip
let ' s talk a bout i t first , since th e w hole
lay out is base d on it. It is simi lar to c oax ia l
t ra nsmission li ne . Le t 's ta ke LI , F ig, 2 - it
consis ts of a . 176" wid e .755" lo ng st rip a nd
a ground pla ne o n t he o t her side w it h a
die lect ric of 2 .5 in be tween . The result is
a AlB lo ng son line . If it is mad e wider o r t he
diele ct ric co nst a n t is higher the charac ter
isti c impeda nce will go down . Mo st of the
elec trica l fie ld s are co nta ined bet wee n strip
and gou nd pla ne . Ll and L2 are shaped in
such a wa y t hat minimu m cou p li ng occu rs.

Be ing fa irly accura te with dimen sion s,
t his mixer sh o uld work very well. T he lo west
noise figure I go t wa s wi t h 2 .8 mW lo cal
oscilla to r signal 60 MHz below 1296 MHz.
An H·P no ise meter wit h an i-f no ise figure
o f 2.5 dB wa s used for t he me asu re men ts , so
tha t t h e ac t ual mi xer noise is even below 6. 5
d B. Co mme rc ially available m ix ers wit h th at
no ise figu re will typ ica lly cost ab ou t $ 10 0.

I 'd lik e to tha n k Ra y mo nd Ca misa a nd
Wheeler La bo ra to ries fo r hel pin g me COIll

plet e the mixer. ...WB2 YV Y
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FREQUENCY MARKER STANOARO
Markers at 5. 10. 25. 50. 100. 200 and 400 kHz .
400 kHz crystal. No unwanted markers. Latest
low power ICs. Buffered osc. and output.

$32.95 (Less Batteries)

ELECTRONIC FEATHER TOUCH KEY
The solid -state design detects the mere touch of
your finger and eliminates such problems as
contact bounce, proper adjustments and dirty
contacts. Operates with all kevers. Weighted.
$22.95, $25.95 (With SPOT Switch Option.)

$198.50

--
SPACE·MATIC 2 KEYER
Instant self·starting, self-completing dots, dashes.
and associated dot. dash, character and word
spacing. Adjustable weighting. 3 .5-85 wpm. Built·
in sidetone and speaker. Iambic. Dot and dash
memories. Suitable for use with all standard keys.

$89.50

MEMORY·MATIC 500 KEYER
Today's newest and most advanced keyer. 500
bit/40 character Read -Write memory. Stores any
message instantly . Near-Full and overload alarms.
Includes all Space·Malic 21 features .

$49.95

,

• Jam-proof spacing .3.5 to 50 wpm
• Self-completing dots and dashes • "Full-Control" weight ratio
• Sidetone osc. and speaker • Speed, volume and tone controls
• Built-in key • Transmitter tune switch
• Relay keys 300V at 1 amp - Auto-Semi-auto . switch
• xevec time base. Jnstant start - AC powered, Can also operate from 12V battery.

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

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

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

AT LAST -A FREQUENCY STANDARD OESIGNED
SPECIFICALLY FOR THE FM'ERI
Now, for the first time, you can be EXACT with your
channel spacing and deviation .
This deluxe marker allows you to check your receive and
transmit spacing for channels in the 10,6,2, and 1 3/4
meter FM bands. Markers are at 5, 10,15,20,30,40,60
and 120 kHz. Precision 12 MHz crystal. Osc. and output
buffered. No unwanted markers. Rich harmonics beyond
220 MHz,
$44.50 (Less Batteries)

Five-Year Guarantee ePf'D USA.Send for brochures

DATA ENGINEERING INC.

Box 1245· Springfield. Virginia 22151



Joh n J. Sch ultz , W2EE Y
18 2 9 Cornelia S t.
Bro okl y n, N .Y . 11227

A status report with some vacation planning tips.

T he rapid gro wth o f re pea ters in Europe
and the fac t that temporary o perat ing

licenses can be o b tained by U.S. ama teurs in
ma ny European co u nt ries o pens the way fo r
the US. ama te u r visit ing Euro pe to enjoy
VHF FM o pera tio n . The ad van tages o f such
o pera t io n as co mpa red to carrying alo ng HF
gear are many . First of all , t he eq uip me nt
itself that is req uired is rela tively simple.
Any nu mber of the co m mercially availa ble
or ho me-bu ilt t ransceivers that a re hattery
o pera te d an d d eliver 1- 2 watts o utp u t will
fit in a suitcase and will su ffice fo r mo st

,
repeate r opera tion . Ant en na req u ire men ts
a re sim p le and a sim p le wh ip an tenna can be
used o r a po rtab le beam be mad e o f wire
e leme n ts for indo o r use wh ich a lso will
easily slip in to a sui tcase. But . the grea test
advantage o f VHF EM o peratio n in Euro pe
is pro bab ly the co n tac t tha t it allows with
lo cal a mateu rs. As in th e U.S., the opera tors
that use mo st repea ters in an y give n city
pretty well ge t to kno w each o the r th ro ugh
repeated QSO's and the Q SO 's ten d to ge t
some what "sta le" a t ti mes . A new sta tio n
and parti cularl y o ne speak ing English and
using a specia l temp o rary ca ll sign will
usu all y find a specia l welco me o n a rep eater

chan ne l that is far mo re p lea sant than th at
experie nced o n if F (mo re on o pera ti ng
hab its and co u rtesy later ). Last , bu t no t
leas t, o ne ma y be able to opera te 2 mete r
F M in Eu ro pe alt hough o ne has less than a
Genera l Class license and there fo re co uld
no rmally not secu re a recip roca l license .

Licensing

The mate ria l in th is article is mai n ly
dire cted a t the ama te ur visit ing Germany ,
Aust ria o r Switze rla nd si nce the rep eate r
possi b ilit ies a re the mo st d evelo ped in these
cou nt ries. All repeaters in these co u ntries a re
also ava ilab le to any amate ur to use (private
r ep ea t e rs a rc basica lly not allowe d ).
Germa ny , particularly , has a large and d e
veloping repea te r ne twork th ro ugh out the
co u nt ry. Many o ther co un tries plan rep eate r
netwo rks. such as England, b ut d o not have
repeaters ye t in o pera tion becau se o f tech n i
cal approva l and deta il s tha t rema in un re
solved wit h the ir ad min istratio ns. The la tter
is u nfo rt u nate fo r the visit or since 2 me te rs
as such is a po pu lar hand in England and a
num ber of beacon t ran smitt e rs are in o pe ra
t ion . As a matt er o f in terest, there are so me
60 VH F beacons opera ting in Eu ro pe in-
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It's Perfection
for $2195

If you want to move up to the BEST,
give Don Payne, K4ID, a call for personal
ized service, a brochure, and a KING
SIZE trade-in on any gear you have -one
piece -or the whole station.

Specif icat io ns :
. SENSI TI V IT Y : Better th an 10db signal -pl u s·noise-to 

reno for . 2 5 mic rovolts It 28 M H Z .

• SE L ECTIVI TY : 2.4 K HZ @-6db, 1.8 : 1 (6 :60db)
shi pe facto r. ( 16 p o le c rv stat lattice Fi lters) op tio n al:

. CW -300 an d 400 H Z . FS K ·1200 HZ.

. C ARRI ER and u nwanted sid eban d supp ression. Mini
m u m 60db .

• IMAG E an d I F R EJE CT ION : m ore th an 6 Odb.

.POW E R L EVE L : 3 00 t o 500 watts e .e .c . plus,
co ntinuous duty cycle.

• POWER A MPLIF IER : 807 2 f inal comp lete ly bro ad 
b lnded d river an d final. 150 w atts co nti nu o u s dissipa 
tion r ating .

For Germany write to:

Deu tscher A mateu r Radio Club
in ternational Affairs
Mu ehlenstr. 27
5601 Doenberg j Wuppeftal. Germany

eluding 40 on the 2 meter band and lIon
the 432 MHz band . However, before any
operation can be undertaken one must, of
course, secure the necessary temporary op
erating license on the basis of one's U.S.
operators license. Given below are the ad
dresses to write to in order to secure the
necessary application forms . A photostat of
one's US. license is required and a small fee
of a few dollars. Be sure to fill out the
application fo rm as directed and also to take
care o f the licen sing arrangements a few
months ahead of time . In most cases the
amateurs who handle the details of securing
the reciprocal licenses from th e necessary
authorities in their countries do so on a
volunteer basis and one should attempt to
help them as much as possible . Try to remit
the necessary fees in the amount required in
their currency rather than sending a simple
personal dollar check which requires th at
they go through an ec tra effo rt to have the
.currency converted. The service that is pro
vided is usually very fast and efficient. For
instance, the last cime I applied for a
temporary license in Germany , it to ok only
about 2 weeks to co mplete the whole
transaction . A license was received authenti
cated by the necessary Post Department
authorities (a branch of th e Post Office
Department ac ts as the equivalent of the
FCC in almost all European co untries) and it
was complete with a detailed booklet , in
English, which explained the operat ing regu
lations, power limits, etc. Be sure to indicate
that operatio n only on VHF will be under
tak en if one has only a Novice or Technician
Class license .

Incomparable

CX7A
signal/one

by

Features :
• RE LIABI LITY IS NOW standard eq uipment . Ever y

CX1A " burnt-in" and cycled mo r e t han 4 8 h ours.

• QUA LlTY ·PLUS . Every compo nent is instru ment
grade. Amer ican-made, and ind ivid ulIHy t est ed.

• A L L MODES 10 t hru 160 met ers in 1u ll 1 M HZ bands
w ith overlaps.

• BROAD-BAND T U N IN G . Insta nt b and c h a nge s wi t h -
out t u n ing.

• T R U E BREA K -IN C W with T /R sw itchin g.

elF S HIFT -c deru x e a R M slicer.

• PRE·IF No rSE ·B LANKE R t h a t really w o rks.

• RF ENVE LOPE CL.I PPING - sou nds lik llll K w .
• T W O VFO'S T r an sce iver Plus r ec eiver .

eBUILT ·I N : S potte r, FS K shif t , tr alnmit o ff set, w are
me ter , SWR met e r , el ec t ro nic C W Keyer .

the

PAYNE RADIO
Box 525

Springfield, Tenn. 37172
Ni tes

Day s (615) 384-557 3 Su n d ay s (6 15) 384-5643

For A ustria wri te to :
o VS V Dach vcrburul
A ttn: OEI WN
P.O. Box 999
1014 Vienna I, A ustria
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For Switzerland write to:
Genera/direktion der PTT
Sektion Allgemeine Radioange/egenheiten
3000 Berne, Switzer/and

Equipment to Use
This section covers the frequency chan

nels in use but a word about the FM
equipment in use in Europe might first be in
order. In general, one will find that 2 meter
FM has generally gone down the same
equipment development phases in Europe as
in the U.S. Much of the initial 2 meter FM
work, particularly mobile, was done using
FM equipment converted from commercial
surplus . Instead of names like Motorola or
GE, many amateurs will report that they are
using Siemens, Telefunken or Stomo equip
ment. The power levels in use tend to be
somewhat lower than in the U.S. with
mobile installations rarely exceeding the 25
watt output level. Repeater installations also
tend to be low-powered and often the Postal
authorities limit the repeater power levels to
15 watts output. Today, the amateur sales
market in Europe is in full bloom with
Japanese made equipment. Almost all of the
brands sold in the States (and some not yet
sold in the States) are available, although
sometimes under different brand names de
pending upon which company has picked up

the distribution rights from the original
Japanese manufacturer. For instance, the
Drake TR-22 is sold under the original
manufacturer's name as the Trio TR-2200.
The Tempo line is sold under the Yaesu or
Sommerkamp labels, etc. But the imported
equipment is basically the same as that sold
in the mp labels, etc. But the imported
equipment is basically the same as that sold
in the U.S. although it may be a bit
confusing at first when one describes his
station in a QSO and finds that in spite of
different names, the equipment is the same.

A price comparison for imported equip
ment of a similar nature in Europe and the
U.S. is difficult because of the accessory
items that are sold in some cases as part of

•

the equipment and in other cases as extras.
German distributors tend to market the
Japanese equipment exactly as it is packaged

for use on the Japanese market. That is, with
a few standard Japanese channel crystals
installed (useless in both Europe and the
U.S.) and with the original Japanese equip
ment manual perhaps supplemented by a
very brief translation of the most important
circuit features. For this reason, one may
find Japanese equipment costing a few
dollars less in Europe, but the difference is
not significant.'

Nonetheless, one may want to consider
purchasing some VHF equipment in Europe.
There are the advantages that one doesn't
have to worry about transporting the equip
ment and going through customs. The equip
ment can also be ordered with crystals
installed and tuned up for use on the main
European repeater channels. One may also
be able to work out a purchase-repurchase
arrangement with an equipment dealer, since
the FM equipment' market is strong for both
new and used gear, so one would in effect be
renting the gear. One would have to work
out these arrangements on an individual
basis. The place to start would be to write
for a brochure on the VHF FM equipment
available to some of the larger dealers in
amateur equipment, such as:

Hannes Bauer Company
P. O. Box 2387
Bamberg, Germany

or
Richter Company
Grabben Strasse 9
Hannover, Germany
Both of these companies also provide

full-size catalogs of all of their amateur gear,
but the cost of each catalog is $2.50.

Tone signaling is not yet used on most
repeaters, except in Switzerland. If it is used
(indicated in next section), a standard tone
frequency of 1750 Hz is used. Only one or
two repeaters, such as the Berlin one, use
complicated entry signals which generally
would not be useful for the visiting amateur
to provide for. The definite trend on 2
meters is towards repeater entry via a 1750
Hz tone, although for the next year or so

1These radios are often redesigned in order
to meet FCC specifications for emission. Tests at
the 73 labs have confirmed that the difference is
substantial - Ed.
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ALSO MANY OTHER MODELS

FREE ST ANDING ALUMINUM TOWER

Repeater Channels in Use

T he installation of repeaters in Euro pe is
gro wing rapidly and in so me coun tries,
part icularly Germany , o ne can find a repeat
er to en te r from practicall y any corner of
the count ry. This rapid growt h o f rep eaters
has brought wit h it the usua l problems of
channe l spacing and overla ps in coverage so
repeater freq ue ncies are subjec t to change .
Nonetheless, the repea te r freq uencies shown
here should ce rtainly he useful throughout
1972 .

As o ne reviews and st udies the develop
ment of 2 meter F M repeater installations in
various co unt ries of the world, a ra ther sad
picture e merges about ama teur radio . Re
pea ter channe ls in most coun tries were
chosen o n the basis o f the channel spacings
commo n for co mme rcial surplus FM eq uip
ment. But for a hobby that is supposed to be
as "inte rnat ional" as amateur rad io and wit h
all the international cooperation th at is
supposed to ex ist amo ng the amateu r o rgani
zat ions , o ne wo uld th ink th at as 2 met er FM
enters its seco nd genera tion that so me order
would be agreed upon fo r at least the ma in
repeat er freq ue ncies. Instead , if one looks at
the Japanese FM cha nnels, the U.S. channels
and the European cha nnels, they are all
different and wha t is perhaps wo rse, the
planning that goes o n for future repea te r
cha nnels will kee p them all different. Even
the so-called " calling freq uencies" in each
country arc differen t. This is all in sp ite o f
the fac t that aside from so me sma ll excep
tion s, the first 2 MH z of th e 2 meter band is
designated fo r ama te ur usa ge in Regions I, II
and III o f the world by the IT U.

o ne will be able to use most rep eaters
witho ut any tone en t ry. If o ne alread y has a
tone gene rator built into a 2 meter F M
transceiver , it would be a good idea to reset
it for 1750 Hz if its p resen t frequen cy is
mu ch more than 50 Hz removed from this
frequency .

AMERICAN CRYSTAL CO.
1623 Centra l Ave., Ka nsas City , Ke n. 66102 Tel. 913·J42·5493

Mfg . Crystals tur most communicat io n Equip .
For use In : Small orders accepted Crystal prices @.002%
TWO WAY FUNDAMENTALS:
SCANNERS AR 20 2 to 14.9 MHz $5.25
MONITORS AA1EIfI 1510 19.9 MHz 6.10
TRANSMITTERS ...c.~ THIRD MODE
C.B. SYN THESIZERS 10 t044.9 MHz 5.35
REPEATERS 451055.9 MHz 6.10
SCANNERS (Gper. 152.5 10 163.5 MHz...002% 5.00
ELEMENT CRYSTA LS .0005%

(channel lreq. changed in customer's element) plus pIg. & ins. 15.00
C.B. (Class 0 S in gle c rH. n ne i, 1 10 23l HC6 / u .. .. .. .• $ 2 .5 0
Submin iatu re. . $ 2. 7 5

Amateur, HC6/U, t or - 1 K.C., 32 pf., Fund 3.5 to 8.9 MHz 3.00
Extras: Oven use $1.50, Subminiature .25t .093 pins .1ot

Postage: 1/2 crystals 2 OIS. each additiOllallf2 crystals 1 oz.
Wdte fo r Q uant. Disc . stan i"1l a t 5 m i ~ed Freq

READ THIS BY " GUS" W4BPD
(Actuall y an advertisement in " d isgu ise " ). YOU sp end
h u ndreds o f $ on gear , a n tennas, m ikes, e t c , then Y O U
spend countless h ours of listening &. HOPIN G for some O X .
WHY NOT do it the easy wa y? Subscrib e to t he WORLDS
ONLY weekly D X Maga zine and do it TH E EASY WA Y .
D X n e ws in depth , upco ming ev ents, d ates , fre qs, times,
D X Q SL info, sto r ies &. articles by DXer5, pictu res, ALL
you want to know ABO UT DX ! NO T H ING ELSE ! OH
YES - I also print F B QSL's, priced righ t . Sen d 254 fo r 25
samp les and price lis t. H o w about it? SUBSC R I PT ION
R ATES : First Class Mail to USAJ.,. Canada &. Mexico 6 m o .
$6.00 qr 1 " yr. " $1 2.0 0 . TH~ D X ER S MAGAZIN E,
DRAWER D X , COR DOVA. S.C. 29039 -U.S.A .
(THANKS)

NOW IS THE TIME

HAM
"SPECIAL"

30% (Minimum)
DISCOUNT

Midwest Ham Headquarters
For over 33 years

HAMS I W,ite for free Catalog and Wholesale Price,!

ELECTRONIC DISTRIBUTORS, INC.
1960 Peck Muskegon, MI 49441

Tel, 616-726-3196
;::=~~

UNIVERSAL TOWERS

NEW GLADDING 25
FM TRANSCEIVER, 25 WATTS OUTPUT 6 chan
nels co mp lete with xtats for 146 .34/1 46.76 and
14.6.94/ 146 .94 , low power position , comp letely seoe
rate x rmt.rec x tat switchmg, buil t in 12V de supply .
(A mateur net $249 .95). OUR LOW INTRODUC
TOR Y PRICE $208. 50. With matchmg AC supply
(reg. $299 ,95) $254.00. Wr ite for l iterat ure. Ham-M's
$99.00

A MA TEU R-WH OLESALE E L ECTRON ICS
881 7 S.W. 1 2 9 Terrace. Miami FL 33156 305-233-36 31

Germany

Ger many has two majo r ca lling freq ue n
cies designated . One is 14 5 .000 Mllz and the
ot her 145 .150 Mll z. Unfortunately , the lat
ter freq ue ncy correspo nds to o ne o f the
repeater freq ue ncies and if o ne wanted to
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Receive On
145 .7 50
145 .7 7 5
145 .800
145 .8 2 5
14 5 .8 50
145 .72 5
145 .700

eq uip a transceiver for a simplex chan nel,
145 .000 MHz wou ld be the better and more
co m mo n choice . Ho wever. a calling frequen
cy channel is not necessa ry and for a
lo w-po wered tra nsceiver may prove fair ly
useless. Afte r all , if o ne is using a 1 watt
tra nsce iver wi th a sim ple w hip ante nna o nly
slightly a bove gro und leve l o r in a c ity ho te l
room, o ne mi ght as well wa lk the short
dist ance cove re d via a direc t chan nel.

Re peaters ca n not be free ly put in to
operation in Germa ny and a great effort has
bee n made to develop an overall freq uency
plan for repeaters. Basically , a specia l permit
is required from the German equivalent o f
the FCC to erect a repeater and this permit
will not be gra nted unless the Germa n
Ama te ur Rad io Cluh (equ ivalent of ARRL)
fir st approves the repeater propo sal as being
co mp at ib le within the ex ist ing system. Re
pea te rs can have a maximu m power o utput
of 15 watts and a devia tion of +5 k Hz.
Vertical polarization is used and the repeater
ide ntifies it self at lea st every ten minutes by
F2 . At the present time, a tone signal is not
used to open most repeaters . but the
defi nite t re nd is to use a 1750 Hz tone to
ope n t he re peater . At the momen t . t he re arc
fo ur repea ter chan nels d esignated :

Channel Transmit to Enter Receive On

1 144.1 50 145.7 50

2 144.200 145.800

3 144 .250 145.850

4 144 .300 145.700

These channels with 50 k llz spacing were
arranged on the basis of the 50 k li z channel
spacing fo rmerly used by co mmercia l FM
gea r. A plan has been sta rted by the Germa n
Rad io Club to co nvert to 25 k Hz chan nel
spuc tng a nd to crea te 3 more sta n dard
repea ter chan ne l. If o ne is p lan ni ng on
visit ing specific c it ies. o ne can sea rch out the
channe ls necessa ry . For general t ravel , it is
obvious that eq u ipping a tran sceiver for the
new channels 2, 4 and 6 will provide the
broadest coverage There arc two repeaters
that operate o n non-sta ndard freque ncies ,
probably because of their pa rtia l coverage
in to East Germa ny so East Germ an sta t io ns
ca n also be co ntacted . One is th e Berlin
repeater DL\}SB (trans mit o n 145 .150, re
cerve o n 14 5.600 ). A tone sending the

number 6 o pens the relay . T he o ther is t he
Elm mou ntain repeater (t ransmit o n
144.800, receive o n 145 .900). The following
are the sta ndard channels and repeater loca
tions in Gcrmany :
Channel Transmit to En ler
2 144 .15 0
3 144 .1 7 5
4 144 .200
5 144 .22 5
6 144 .2 50
7 144 .27 5
8 144 .300

Channel Call SIgn location llCerKee

2 DB0WF Berlm (rad,o lo w .... l DllOG
2 Cham DCGYC
2 DB 0XA Coburg DJ1WH
2 DBOWW Duisburg DCGWA
2 Feldberg IA hem - Ma ln l DC8VC
2 DB 0 x H Hamburg DlGF X
2 DB0WH Hannover DJ 1U Y
2 DB0ZF Katse rst uh l IF re!burg) DJ8PK
2 Kassel DJ1 XJ
2 D B0WK Knnstanz D K 1MW
2 D B0WL Lahr Itater channel 61 DL90D
2 DB0ZM Mun ich -C'tv t tare r ch an nel GI DK5MZ
2 DB 0ZN Nuerberg DK2YV2
2 DB0l0 Dsoe beuec k DJ72S
2 DBilWA Stuttgart DK4SU
2 DB IlWB WIn ter berg fAufl nnl DC 1MT
3 Bad Ko en'g OL2WN
3 Sockmerg (Harll OJ3JW
3 OS0WG Goepp' ngE'n DJ4 lY
4 OB 0wA Aachen OlGIM
4 DB 0XB aeeoerst rasse (Bal l,e Seal OKGHD
4 Bamberg OC 1NY
4 Benthelm-l ln~n

4 DB0WC grememeven DCB FD
4 Danmtad l DC6FG
4 Deggendorf DJ3SF
4 C B0w a Dersier DJ6JC
4 DB0l A Dortmund DJ4VA
4 DB0 XA Dre ueendereck (Loerrac hl DJ4Q4
4 DB0lZ G rab ' DL8XY
4 DB (l XG G reding DL8ZY
4 Her sefetd OK2A H
4 D80YK Homberg- KalSf'rslau tee n OC8DY
4 Koblenz DK 4PW
4 Leer tO sti r II!'SJ and DJ9ZW
4 Lmdau·Nonhelm (Hannoverl DL9AD
4 D80ZL Luecbow/Et be DC8XT
4 DBOWS S..?gen Dl8KV
4 DB O'N X Tr,berg DJ8MY
4 DB0ZW We lden OJ9HO
5 Honer Me ,ssner DC6EE
5 D80WN O ch senwang DJ 2GO
6 Ander nac h-Maven DJ 5GU
6 DB0ZA Aschberg IAe ndsburgl DCBCB
6 Bremen DCGCA
6 D8 1lWT Detmold D K3AC
6 D80WE Essen DJ 1HT
6 DBOWS Goslar-S t e lnberg DJ4JI
6 D8 0ZH HeIdelberg or n. s
6 D80 YH Hoechenschwand (Slack Porest ! DJ9ZK
6 DB 0WV HoechSlen DJ3CH
6 Koeln ·8erghelm OJ3AO
6 KnueH OlBMC
6 OB0XS Me rz,g /Saar DK IMG
6 OB0WM MuensterlWesl f. OC6EH
6 D B0ZS Oehsen kopf OJ1EW
6 D B0WZ Wu erzburg OK20T
7 DB0ZU ZU~f" l"e Icurren ttv eh,6) DJ9HJ
8 D B0XA A ttenwstrte DJ9C R
8 Kafrrut DL 8UX
8 D B0YY l udwlgshurg ( tate r channel 3} DJ4XO

' 5 second ro ne to en te r .
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438.920
438.800

Austria

Entry Tone Frequency

11 60H z
1595
1290
11 60
1160
1595

Location

Altmue nster
St. Johann
Innsbruck

1 431.050
2 431.200

The repea ters in use are :
Channel Canton

1 Zuerich
1 Luzern
1 Fribourg
2 Luzern
2 Solo th urn
2 Appenzell

T he tone ca ll is necessary to open the
repeaters. The repea ter freque ncies are COIll-

patible with the 432 MHz repeaters in
Germa ny although there are o nly two su ch/
latter repeaters in use , o ne in Frankfu rt
using cha nnel I and o ne in Giessen using
channel 2 .

Channel Transmit to Enter Receive On

T he above repeaters are in operation
presen tly . In additio n two other repeaters,
o ne in the OE3 and one in the OE6 secto r of
Austria , sho uld be in operation later in the
year. No details are available on these latter
repeaters as yet but t hey will mo st likely use
the same channel as the above repeaters.

Switzerland

2 meter repeaters are not allowed by the
posta l authorities in Switzerland but they
are allowed in the 43 2 MHz band . Amateurs
there have therefo re turne d to developing a
network of 432 Mll z repeaters . Two stand
ard cha nnels are used:

Austria has generally followed the same
philosop hy in developing a 2 meter repeate r
network as in Germany . The Austrian sys
tem is no t as yet developed as the Ge rman
o ne but progress is being made. Ma ny
Austrian ama teurs wh o live near the Ge rma n
borders using the Ge rma n repeaters, along
with the rela tive ly low amateur po pulation
may accoun t for the lack of development of
a repeate r network in Austria . The channels
used in Austria are the same as those used in
Germany so refer to the Germa n channel
frequency listing for the following Au strian
repeaters :

Channel Call Sign

1 OE5XG L
2 OE5XUL
2 OE7XT I

to a diversity system
Write for our latest sales bulletin
DATA!I NSTR UMENTATI DNASSOCIATES

208 S. Pulaski St. , Balto , Md. 21223

HAID -TO-PINO 'RICISION TOOLS

li sts mort than 1700 items-pilei'S,
tweeters, wi re strippers, vacUUll\ systems.
relay tools , optica l equlpmtnt, tool klls
UId eues. Also includes lour pages of
useful "Tool Tips - to aid In tool selectlen ,

ELECTRONIC SURPLUS
From Ie's .

•
Small Size : 1Y. x 2 Y. x Y, Only . . $1 2.50
Kit 59.50

Opt ion For 150-250 VDC Operation - $1

DATA ENGINEERING INC.
Bo x 1 24 b • Sprin gfield. Va. 22151

2 METER PREAMP
More Gain, Less Noise For The Money!

20 db gain
Noise Figure 2.5

12 VOC Operation

ELIMINATE IGNITION NOISE
ElECTRO. SHIELD e

YOUR ENGINE
5

MORE RANGE •••
with NO NOISE
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Operating Habits

As was men tioned before , foreigners will
find a nice welcome o n VHF FM but the
way to start is not by breaking up a QSO
that is taking place . Ta ke t he time to listen
first to see what the operating practices are
like. Most amateurs will try to keep their
QSG's over re peaters relatively short and will
part icularly try to give preference t o mobile
stations calling in. Even in spite of the
language problem, it is relative ly easy to
learn to recognize when the repeater is free .
Then a short QR Z in English ca n be called .
Often , one will fine many statio ns eager to
have a QSO in English and perhaps so me
times too ma ny . If one finds too many
stations lin ing up for a QSO it would be a
good idea to go QRT fo r a while rather than
monopolize the repeater . After all , it is their
repeater. Most stat io ns will be glad to
excha nge QS L cards if desired alt hough o ne
sometimes hears t he comme nt t hat repeater
QSO's aren ' t really direct QSO's and there
fore don't deserve QSL's. Phone-patching is
not done so don't bothe r to ask for it.

• New! Plug-in modulator
puts the Communi
cator transmitter on
FM.

• No m odifi cation or
rewiring o n your
Com mu nicator. Just
plug into mike Jack
a nd cryst al socket .

• Com pact self-conta ined
modulator me.ilsure s
4" x 3 " x rw-.

• Works with Communicat or I, II, III, IV a nd
GC- I 0 5.

• FM at a tenth the cost of a new rig,
• Frequency adjust for nett in.., built In.
- Bu ilt -in tone burst availa ble. Keyed by

Push-t o-talk switch.
- S34.50 postpaid U .S.A. Built·in tone burst

SI O.OO. Specify Commu nicat or model
and t one-bunt frequency. Ca ill o rn ia
residents add 5% sales ta x. (HC- 6/U
cryst al and 9 volt transistor battery not
suppl ied.)

- send tor tr.. descriptive brochure.

PALOMAR
ENGINEERS

BOX 455, E5CONDIDO, CA 92025

L. • .J

Antennas

Taking a sma ll transceiver along on a
vacation trip can generate some antenna
problems. A simple wh ip antenna such as
that built into some transceivers will wo rk
fine in a good high QTH but normally
suppleme nting it with a better a ntenna will
prove worthwhile . One o f the simples t an
tennas to use is a folded dipole cut to
freque ncy much like an indoor F M dipole. A
small balun of the type used fo r broadband
F M-TB 300 n to 7Sn conversio n will handle
I - 2 watts and can be mounted at the
transceiver so twinlead can be used to the
fo lded di pole which is also constructed fro m
twinlead . The adva ntage to this type of
antenna is that it can be moved around in a
roo m fo r the best results while the trans
ceiver rema ins sta tio nary . The a ntenna can
be fastened to a window wit h tape. T he
dimensions for such an antenna for 2 meters
are shown in Fig. I A. If one wants to get
just a bit more elaborate, a portable bea m
can be constructed using the rods formed
from me tal clothes hangers and a few banana
jacks a nd plugs. By choosing the antenna

•,,,,,,,,
•, .

PRECISE INSTANT TUNING (pm KITS for Swan 350,
500/e/ ex are now available and soon PIT Kits will be
ready for other manufacturers ' models. Kit consists of knobs
n sembled to skirts wi t h frequency Identi fyi ne numbers and
eeometrie symbols , panel plate, templates a nd white pentil
for drawini freq uency symbols on panel plate to correspond
with symbols on dial ski rts . Kit can be Installed in 15
minutes. After your initia l optimal tunina a nd frequency
identification with symbols on panel plate, you can quickly
change bands and accomplish accurate retun ing simply by
rematchina: the symbols Identify ing the fine iraduations on
large dial ski rts and panel plate . No more troublesome
on-the-air tunina with time loss and QRM , just chanp
freq uencies. match symbols and start tra nsmittinr!

SATISFACTION GUARANTEED.
PIT Kit (specify your equipment model) complet.

with knobs assembled 11.87-
PIT Kit without knobs (skirts with adhesive for

assembly of your knobs) .. . . . . . . . . . . . . . . . . . 9.96
-Add 35 ~ for handling and mailing in U.S ., Poss . & Canada.

Elsewhere add 55~ . Calif. res. add 5% salM till.
PITCO, 624 West 164th Street , Gardena , California 90247

•••,,
•,,,,
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••••••••••••••••••••••••••••••
HATRY ELECTRONICS

I'

500 Ledyard St., Hartford, Conn. 06114
203-527·1811

n Ilodt lEast of Wethenfield Ave. off
Airport Rd•• Ite 6)

See CORKY, W1KXM orWARD. W1WRO

",
_ 5 - 6 '

soon
TWINLE AO

_ 20 0 ROO

_ 300· 75 0
FIll -TV BALUN

"n

_ 19 ' ROO

WORLD 0SLBUREAU
5200 'anama Ave., Richmond CA USA 94804
THE ONLY aSL BUREAU to handla all of
your OSls 10 anywhere; next door . the next
stale. the ne xt county. the whole world . Just
bundle them up (p lease .".nge alphabeticelly)
and send Ihem to us wilh payment of Set e./Wh.

~__ j_19 0 ROO l- zooROO5 08 °-

JA CKS - 1 JACKS - I
INSUL ATED <, 0 ~ INSULATEO ........... l,J ....... ALUM FL AT

~
o!i 'i' STOC K

1 _ 5 ' 6' ~ ISoLG. X I/ZoW

MINIATURE
( 8 ) eon COA X

dimensions properly , as shown in Fig. I B,
the driven element will directly match a
coaxial cable feed. The whole antenna just
plugs together in a matter of seconds and
can be easily transported . In use it can be
supported fro m a piece of furniture, taped
on a window, etc. The 5 dB of gain provided
will easily make the difference at times
between being able to activate a repeat
er and not being able to do so, as I
have often experienced when using a TR-22
and the antenna inside a room. Use minia
ture coaxial cable to feed the antenna such
as RG 174 or RG 178. The difference in
attenuation between these cables and RG58
or RG5 9 for lengths of 5 - 6 feet at 2 meters
is not significant and the miniature cables
can be handled conveniently like hook-up
wire,

Fig. 1. Two sim pl e antennas f or 2 meters.

. . . W2EEY

THE EASV WA'l!
• No Books To Read
• No V".... l Gimmicks To

DislrK t You
• Just Listen And L..rn

Bued on modern psycholOljlielll
tee"niq~-This COtlrM w ill t.ke
you beyonel13 w.p.m. in
LESS THAN HALF THE TIME l

A" .ileble on megnetic I.pe
$9.95 - Cnselte. $10.95

CUTTING
HOLES
IN YOUR
CAR! ! !

Album contlins ttlree 12"
lP's 2%hr. Instruction

,:.:508 East Washington St.• Areola, Illinois 61910

LEARN RAOIO CODE

. ...(Spring, resonator and coax not included.}
Rejss Engineering Co., 7632 Plymouth.Ave. N
Minneapolis, Minnesota 55427

Mobile Antenna
(jutter Mount

Also, trunk lid mountl Installs quickly with
only a screw driver. Surprising signal results are
received using a small spring and resonator only
mounted on the 3/8-24 stud - no mast section
is required $7.95°

HEADQUARTERS FOR 2 M FM

Rege nc y H R2 -A , H R -2 MS , H R-2S, A R -2. L inear
Systems S 8·144. Drake ML2F and TR 22. C legg
22FM Series 24-25·27 . All accesso ries for a ll
r igs inclUding c rystals, power su p plies, am p li
fiers, etc .

FM GAIN ANTENNAS
For mobile, fixed and portable operation by
CushCraft , Hy-Gain , Antenna Specia lists, New
tro nics. Mark Products. Mosley.

ANTENNA STUFF
Open wire feed line - Antenna wire 18, 14,
12 - Bare Conperweld - 14 and 12 enamel
copper - insulato rs - Baluns - Lowloss coax 
BlitzBugs - Glassline guy - Rohn #25 tow ers
and accesso ries - B & W - Coax switches 
Dowkey relays - 72 ohm KW twin lead.

ALL MAJOR LINES OF AMATEUR GEAR
Robot SSTV

We have B&W ARRL PROJECT KITS in stock
(Ca na d ia n Amateurs Send U.S. funds Only)

f.o.b. Hartford
P~tJH Inelud. P0d4,e

CONNECTICUT'S OLDEST HAM STORE
••••••••••••••••••••••••••••••
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Glen E. Zook K9STH
818 Bren twood Lane
Richardson TX 75080

This article presents a law cast rf preamplifier mast economically
expressed in thick film technology. Input and output impedances are
son to match conventional transmission lines. The tuned circuits
are preset during manufacture but may be repeaked when the preamp
is installed. The entire unit is injection molded to produce a wa ter
proof, virtually indestructible product.

T he basic p reamp circ ui t may he refer red
to as a " hand book ci rc uit." It co nsists

of a 2N5 245 N chan nel FET as the rf
amplifier with a second 2i\'5::!45 as a source
fo llower. The purpose of the source-follower
is to iso la te th e rf amplifie r from the
remainde r o f th e rece iver circu it ry and th us
prevent oscilla tio n. Ch ip resist o rs and cap aci
to rs have been utilized wi th di sc ret e tran si s
tors. La ter improveme nts will include chip
semico nductors.

The origina l des ign ut ilized fixe d indu c
ta nce and close to le ra nce i\' PO capaci to rs.
Ho wever. th is me thod was not co nd ucive to
high vo lu me p rodu ction . Also, such a syste m
allowed no compensa tio n fo r o u tside circui t
parameters. Th us. the revised design incorpo
rates slug tuned coils.

II was origina lly planned to mak e th e u nit
fi el d se rviceable. Ho wever , mo st field se rvice
stat io ns are no t eq ui pped to han dle h yb rid
circuit repairs. Also . the low initia l cost of
the hy brid circuit makes replaceme nt rath er
th an repa ir · more economical. The fi nal
design consists of an injection mol d ed pack
age with provisio ns for align men t o f th e slug
tu ned coi ls. T he rf input, rf o ut pu t and
power cab les are all interna lly con nec te d
before molding. T il l' injectio n moldi ng pro
d uces a waterp roof', virtually physically in
destru cr ib !c package .

Prot ective Circ u itry

The amount of pro tective circ ui t ry d e
pends u pon the ap plicatio n. All units incor
porate reverse polarity protectio n in the

-
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1. Basic Schematic

Fig. 1. Basic schematic. In terior view of preamp.
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form of a silicon d io d c (I N4001l. In applica
tions involving medium and h igh power
transmitters in close proximity to the pre
amp, germanium diodes arc placed across the
input to protect the field effect tra nsisto rs.
In lo w power applications such as C B wh e re
power ou tput is restricted to 3.5 W or less,
the di o d e protect io n o f the F ET's is not
needed . Fo r special ap plica tions. the en tire
circ u it may be shielded.

This hybrid concept ma y be expanded to
include thick film rf preamps fo r o ther
services. T hese include low band F M (25 -50
MHz). 6 meter amateur (50 -54 MHz).
special single channel television require me nts
(54-88 MHz and 172 - 220 Mll z). FM
broadcast (88 - 108 MHzl.aircraft ( 108 - 132
MHz), h igh h an d FM and 2m ama te ur
(1 32-1 72 Mll z) . Other po ssib ili t ies in clude
UHF FM com mu nications (45 0 - 470 MHz) .
in d ustria l ra dio contro l (72-76 MHz ). and
other VHF and UHF rad io services.

I!,-
•,.,,

A-•

Assembly operations. Fabrica tion area.

Ap plica t ions

The hybrid preamp was originally de
signed for use in CB equipment 127 MHz).
The original application is as an " ad d-o n"
accessory to the receiver portion of the un it.
Ot her applicat ions include incorpora t ion of
the hyb rid circ ui t as the rece iver "fro nt end"
in new design equipme n t a nd in receivers fo r
rad io con tro lled equipme n t.

•
•-.

• •- •

- -

Construction

The construct ion begins with a 0.0 15 in.
ceramic substrate. O n this is screened a
paladium-gold conductor pattern . The sub
strate is then fired at 900e. After firi ng, t he
substrate is inspected and passe d to the
asse mbly depart ment. Asse mbly begin s wi th
the soldering of the chip co mponents, pro
gresses through mounting of the di screte
acti ve co mpo nents. and fina lly to th e
mou nting of the rf coils and ex ternal con
nec t ion lead s. The unit is then visua lly
inspected .

Fig. 2. Substrate con ductor pattern.
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LIFETIME GUARANTEE
2 Meter Crystals by

UNITED STATES CRYSTAL CORP.•
24 Hour Service on crystals for:

DRAKE REGENCY TEMPO
SWAN ROSS & WHITE

WH Y WAIT FOR CRYSTA LS. l UGE HAS MOS T
FREQ UEN CIES IN STOCK FOR l UST $3.95.
(ADD 30c! per order for AI R MAl L)

RF OUTPUT

Fig. 3 . Final package.

""'-- INPUT
TUNING

RF INPUT

OUTPUT ---=-~v
TUNI NG

alignment aft er th e unit is ins ta lled. After
encap su la tio n. o nly the th ree cab les ( rf in , rf
o ut , a n d power) a nd t h e ho les fo r a lign men t
are visible .

Fin al Testi ng

Aft er e nca psu la tion th e u nit IS given a
final e lec t rica l and rf test. Becau se o f the
e nca psula tio n material , it is n ecessary to
sligh t ly rea lign the tun ed ci rc uits. If the u nit
is rejected, it mu st he di sca rd ed . Accep ted
units are la beled a nd se rially numbered .

. .. K9STll

12VOC IN

\ '------------1'

Initial Testi ng

After co m p le tion o f assembly , th e unit is
given an initia l e lectrical test and rf align
ment. This stage co nsists of the application
o f the req u ired 12V d e to the unit and
checking for d e parameters including exces
sive c urren t and open circuits . The in it ia l rf
alignme nt is as fo llows : A signa l at t he
de sired frequen cy is applied to t he input o f
the h ybrid circuit through a 50n pad . The
o utpu t o f the h ybrid is con nec te d through a
second son pad to an indicato r. Po wer is
the n applied a nd t he slug t u ned co ils p eak ed .
T he total gain of the preamp is measured
and if within specifica t ions . it pro ceeds to
the next stage , enca psu lat ion. If the hybrid
circuit fail s, it is se n t to a repair s ta t io n for
tro ubleshooti ng. Afte r re pair it again is
visually inspected a nd un dergoes a se co nd
co m ple te elec t rica l a nd rf test.
Encapsu lation

The final manufacturing stage consists of
e ncapsula ti ng the en t ire ci rcuit t h rough in
jec t ion mo lding tech niq ue s. Te fl o n rod s are
inserted into th e slug tuned coils to form
holes in the e nca psu lat ion material to a llow
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A 2 METER FM TRANSMITTER FOR

•
W2LOY (Ed Clegg), W3DNV (Dick Somes), K3VAX (Bob Witmer)

and K3TUF (Phil Theis) know it's true!!!!

Available now! This single channel, solid state, FM unit has
built in SPEECH PROCESSING and includes complete circuit
board assembly (1.50Z, 3.75 cu. in.], miniature crystal micro
phone, crystal and full technical data. Allow three weeks for
delivery.

TYPICAL PERFORMANCE SPECIFICATIONS
Transmitter output into 50 ohms
Frequency Stability
Current Drain
FM Noise
Modulation
Audio Response
Deviation
Crystal Multiplication

100 MW@8.1 v
±O.OO25% (-3!tC to +5~CI, nom. freq . ref.
70 rna . @ 8 .1 v
45 dB below 3.3 KHz. deviation @ 1000 Hz.
Phase Modulation
±3dB of 6dB/octave pre-emphasis over 300-3000 Hz.
±5KH z. (adjustable)
laX-trimmer for fine freq. adj. included.

3050 Hempland Road

Lancaster, Pennsylvania 17601

-----------------------
ISC

---

Fill out this order form and mail with check or money order.

1-4 units 535.00 5 or more 529.95

INCLUDING 0146.94 o 146.34 0146.16

Extra Crystals $2.95 each with order of unit only.

1 _

2

3. _

41 _

5. _

6. _

7 _

8'-- _

9' _

10' _

NAME _

STREET _

CITY STATE _

Pennsylvania residents, please add 6 % sales tax .

ZIP' _





ABOUT 8,000,000 CONT EST POINTS
011 a r ecent visit t o Il'uslt ing loll 11'11)-'1/1'
visited th e Po !o /1/l.J e Vallev Radio
Clu b and snapped this candid pictu re.
Th ese art' the big xum of the east
coast they wert' adding lip 'heir
cumu lative score [or 'he DX con test
and it staggered the mind. Was it 8
m illio n. J2 m illion o r J5 million
po in ts ? Wha/erer it was. they 511ft'

must have heal out flU'IT perenn ial
rivals lip in Philadelphia. This group
has worked everything there is 10

work they must he 1', ry happy .

SHU /'R DUT.
lean Sheperd's A m erica will he

back on PBS televisio n starling Julv
6th at 8P.l1 011 Th ursdays. DOII 't m iss
this interesting series by o ne of O/lr
old time amaleurs K20RS. It wo,,'t
hurt to drop a letter to your lo cal PBS
sta tio n telling them that you \-mllt to
see this series _. they are I'ery rl'spoll
sive to such teeters.

•
I'

1
I,

MOUNTING THE RIG
Whot do you d o when y o u succumb
to buying a car which turns ou t not to
hare any reasonable place under th e
dash to mount the FM rig ? Here is tne
cock pit of the Datsun 240Z which has
0 1le of those molded paperboard dash
boards with just no place tu hang a
rig.
nit' bracket for the 826 was mounted
o n th e transmission hump and the rig
slides tsuo place easily , II lakes bill a
m inu te to remo~'e it for crys tal
changes and it is o ut of the way of the
leg. Th ere is ro om for a second 826 o n
the right hand sid e of th e hump, if
y ou need t o go for 24 chan nels in
y o ur area and have the loo t. The
po wer amplifier - TPL - 120 watts 
is under the sea t - also out o f the
Wuy .
The n ext step is a touchtone pad and
tone burst u nit which will go in place
of the pen cils on top of the hump,
The hand mike will even tually be
replaced by one fas tened 10 the su n
visor and a push-on push-off sw itch
will o perate the rig - thus making
driving a little safer, Even as handy as
the mike is, it would be better no t to
have to use o ne hand for it.

•

....'-'
' . I ..•

Jean Shep herd K20NS , ai the recent
FM Symposium run hy 73 Magazine.
talk s from (JII{' table 10 another over
the d in using an rf boost. A fter the
din ner S hl'p zave a perfo rmance wh ich
resulted ill laughing fits fo r a good
part of ttie aud ience - three hernias
and une do uble h ernia. Two repre
sentanves of a national amateur o r
zanizanon lVere th ere _. a ile smiled 
briefly.

WHICH ANTENNA WORKS BEST?
The glliu figu res used in advertising
can sometimes he confusing. Here i.~

the W2.\'SDI J D atSUII 14Z with t w o

magnetic mowlt 5/8 I\'a l 't' ,v h ips and a
bu mper mou" t 5/8 wa rt'. Some had
things have been sa id about till' mUK
netic mounts so we decided to check
il 0 11 1 and .\'('I! what ditterencr th ere
was between them and a substa n tial
bump er mow/led antenna.
Yo u can 'I lust swttcn from one anlen
na 10 another because th e "picket
fence " phenomenon causes the signals
10 go up and down hy several S·unils
el'ery lim e you mo I'e a f ew inches
This 11/('/11105 we had to drive aro und
and Iry 10 f ind average figures - pea k
figures _. ell'. A fter a lot of driving r--:-=-==
and antenna switching, there was ttttte
doubt as 10 which an le"na work ed far
better 11111" the o thers - mme of
them: We could not really see OilY
signijican l difference and thai is /1

fOCI.
Th e extra antennas have been rr
mOl ed and me car now looks a litt le
less lik e 11 moulting porcu pine.
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Antennas
The antenna tha t y ou use will

pro bably be the mo st crit ical item you
will need. Because it will de termine
the effec tiveness of your sta tion, the
ten Old er receiving antenna is the
mo st importa nt . Some form o f di rec
tive army is recommended. A heigh t
o f 50 feet off the grou nd is p robably
t h e a ll a round best. An tennas
mo unted higher. thus having a lo w
angle of radiation , will be best for DX
work since the sate llite will be near
your horizon. For local contac ts the
lower ante nna will pay off because of
its high take-o ff angle.

For the 2 meter an tenna a simple
dipole will do, or a directive array
depending on the transmitter's erp. If a
beam is used it has to be aimed in the
general direction of the sate llite. A
good idea is to mount it at a fixed
elevation angle of 300

, since this will
afford the broadest take-off angle .
Again for the DX hun ter the antenna
should be mounted normally since
this will aim the boom at the horizon'
for low angle shots.

Since A-O-C will last for about a
year, this column will continue to
inform on techniques and latest hap
penings in the mission . For all those
interested in receiving additional data
such as an A -D-C teleme try cha rt
individual syste m explanations, and
co mmand fun ctions, Please send
I;) .'\SE to me and I will send you a free
co py.

FLASH!
Just before press time , we learned
that A-Q-C will not be launched in
Ju ly as scheduled , T he new launch
date is still unclear, but it is ex
pec ted to be in the la te fa ll o r early
win ter. Keep reading 73 fo r deta ils
of all OSCA R fl ights.

Receiving
Mos t good amateur receivers ca

pable of receiving 29.45 MHz wi ll be
fine for receiving signa ls fro m A-O-C'.
Receiver sensitivity and select iv ity
sho uld be fairly good: however. since
there is a high level of ma n-made and
galac tic no ise on ten mete rs :m ex
tremely good front end is no t re
quire d,

do-ir-yourscltcr. you can assemb le a
ncar lit tle rig that puts o ut about [t' 11

watts 011 two mc rcc-. then usc a 10 dB
anten na to bring 11lL' signal up 10 full
strength. Sec ond yon could conve rt
any of a num ber of surplus ~m rigs 10

CW by keyi ng tilt' carrie r. In o the r
words. this does not have to be an
expensive endeavor.

Michael Fry e WB8l. BP
04() Deau vitle Dr.

Dayto n all 45429

AMSAT
NEWS

Very soon, AM SAT in coopera tion
with NASA will lau nch its six th sa tel
lite , AMSAT-OSCA R- C. A-O-C will
be a rea l ste p ahead for amateur radio .
It will ena ble hams from all ove r the
world to participa te in some o f the
rarest DX ever.

Most hams are a lre ady awa re o f
th is. However. ve ry few st ill under
stand co mple te ly how to get th e mo st
use out of A-O-C. The first thing th e
average ham asks is, " What type of
eq uip ment do I need ," and " where do
I aim my antenna" etc . This co lumn is
designed to give the straigh t de ta ils
p lus a litt le help to the person just
start ing.

Receiving A O-C Signals

Transmitter
The firs t step is pu tting ou t a good

signal on two meters, The satell ite
receives signals be twee n 145,9 MHz
and 146.0 MHz. It will accep t any
mo de appearin g wi thin th is band and
repea t it, CW or SSB are recom
mended because they u tilize A-D-C in
the most efficien t way . As fa r as
power goes, 100 W of effective rad i
a ted power (erp) is just righ t. Any
signal stronger than that will overload
th e receive r or increase the gain, thus
reducing A -D-C sensi tivity,

Finding such a transmit ter , if you
do not alread y have one , is no t really
as hard as it sounds . First if you are a

'""~ " ../
•

Dave l ngram K4 TWF, who writes the
SSTV news in 73. Dave is one of the
more prolific writers on the subject
and has been responsible for a good
deal of the interest that has growl! in
this fascinating new aspect ofamateur
radio .

•

i
I

I

fred Ueeg K6Al:H, president of the
Palisades Amateur Rad io Club (fast we
heard) and sales manager of Standard
Communicat ions. Fred is an avid two
me ter FMer and has had a lo t to do
with the most used Los A ngeles re
peater, the PAR e WA 6ZDf statio n.
Fred is dee ply involved with th e
soon-to-be-announced S tandard re
peater l' IU"" ,,-!!.('

DOli Payne K4ID. Perhaps .vou 'l'e I /O
(iced the growing ads ill 73 by Payne
Radio . DOli has been bringing the
Signal One transceiver to the attention
of amateurs through his ads...and
selling this incredib le new unit.

10m Littv KoRA D shows his new 2 20
transceiver (marketed under the
Tempo /lame hy Henry, but made hy
TPL Communications in Hawthorne,
California) This unit is both an FlU
crvsta! controlled transceiver and an
AM tilnoble receiver with transmitter
vfo ! The price is expected to he in the
neighborhood of 5220, which is sure
(0 he a l'cry popular neighborhood.
t.aok ing o n arc Gene Hastings
J ~' I VR K ami HiNannts ~1/ I HKG , the
two powers behind th e Boston and
Swampscott conventions.
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T ilt' South Milwaukee Ama teur
Radio Club will ho ld its third annual
Southeustem wisconsin SWA P-FEST
on J uly 15th at Shep hard Park
(A me rican Legion Post 434). 9327 So.
Shepha rd Avc.. Oak Creek. Wisconsin.
The activ ities will start at 7:00 A.M.
and run until 5 :00 or later. The re is
plen ty or parking and a picnic area.
Ad mission is S1.00 per person. Bring
your friends and wha tever good ies
yo u have to swap or sell. For more
i n f'o rm a ti on w r ite t o A .R . S .
WB9EQA. Will iam N. Lef'o ur t. 1900
West Ki mbe rly Ave .. Mi lwaukee . wis
consin 5322 1.

• • •
Model Rocke teers will ho ld an (In

the-air convention on J uly 15 a t 1800
G~n on 3.992 and 14 ,300 each
give or ta ke a lit tle . The Ludlow (MA)
Amateur Rad io Club is sponso ring the
conven tio n. and net con trol will be
WA I N IC.

TWO RI VE RS HA M FEST

The Two Rivers Amateur Rad io
Clu b o f ~1c Keesport will ho ld its
annua l Ham fest on Ju ly 16 . 1972. at
the Clairton Sportma ns Club o ff Rt
5 1. nea r Pittsburgh , Pa . For fli er write
WA 3MWM C. Thoma s, 7022 Bla.:k~

hawk . Pit tsbu rgh PA 152 18.

• • •

The annual Indiana Rad io Clu h
Council Picn ic and Ham fest will be
held o n J uly 9 a t the La faye tte
Fairgrounds. There will be a Il ea
market for the hams and fun and
games for the TCSt of the family.
Tra iler parking is ava ilable. Ind iana's
Ha m-of-th e-Year award as well as
o ther ope rating award s will be made.
Ticke ts arc ava ilable from any IRCC
dub. or by ma il. or a t th e gate .
Advance tickets arc $ 1.50 each by
ma il from W9YI P. 4 77 Robinson.
West Lafayette , Ind. Orders should be
mai led by J uly 4 . Enclose pay men t
and SASE. T ickets at th e gate will be
$2.00. There will be adva nced and
grand prizes as well as o the r prizes.

• • •
The Annual Wyoming Hamfest will

be held J uly 15th and l oth 1972 at
the Ho li d a y Inn . Thermopolis.
Wyo mi ng. T here will be prizes. a
banquet Sa turday nigh t. Swapfes t.
Tec hnical ta lks. Ragche ws. Repre-
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scntat ives from MAR S. e tc. Ta lkin on
39~0 a nd 2 me te rs. Golfing. swim
ming and picture taking of the buffalo
tha t roam at will in the State Park.
The Humfest is sponsored by Mildred
and Joe Ernst of T he rmopolis.

• • •
O NTAR S. the Ontario Amateu r

Radio Serv ice. sponsored by R.S.O.
Inc .. operates da ily. all year. from
7AM to 6PM local t ime on or abou t
3775 KIIz. It is a pu blic service net
fo r the ex press purpose of handli ng
traffic , but check-i ns fro m stations
wit hou t tra ffic are most welco me .

A cordial invitation is extended to
our Ame rican amateur friends to ava il
the mselves of this service. ONTARS
ne t con tro l will recognize check-i ns
fro m all modes - SSB. AM and CWo
For US amateu rs operati ng mo bile in
Ontario th is is an easy way to obtain
traffic in format ion . d irect ions. etc.
and meet new frien ds.

ONTARS will be looking fo r those
W and K calls.

• • •
The first annual PIClllC of t he

Northwest Amateur Moni to ring Ser
vice (NAMS) will be held Sunday, 16
July 1972 a t Lewis & Clar k State Park
about 10 miles sou th of Cheha lis,
Washington, on o ld Highway 99.

NAMS will be one year and one day
old on the day of the picnic . Over
nigh t camping is available at Lewis &
Clark Sta te Park. with 40 spaces ava il
able. Bring wood fo r ca mpfires. and
bring food - it's .1 po t luck picn ic.
begins a t I PM .

1972 Cou nty Hunters Contest
July 29- 30, 1972

The CW Coun ty Hun ters Ne t invites
all ama teurs to partic ipa te in the 1972
CW Coun ty Hunters Con test, All mo
bile and portable operation in less
active counties is welcome d an d en
couraged .

Contest period : 0000 G MT J uly 29
to 2400 G MT J uly 30.

G e n e ral Ca ll: CQ CH: Ex
c h a nge - QSO nu mber. Category
(po rtab le or mo bile ). RST . State (p ro
vince or country) ami coun ty (U.S.
sta tio ns). Scoring: QSO' s with fi xed
sta t ions are I poi n t. QSO's with por
ta ble o r mobil e stat ions are 3 points.
Mult iply the nu mber of QSO poin ts
times the num ber of U.S. coun ties
worked.

Logs must show category. dat e/
time in GMT, station worked , e x
changes. band. QSO points. locati on
and claimed score. All en tries with
100 o r mo re QSO' s MUST include a
check shee t of co unties worked or be
disqualified. Logs must be postmarked
by Sept. I , 1972 and sent to CW
Coun ty Hun ters Net c/o James E.

Hoffman K IZ FQ 42 Gn-sharn s..
r>.1itford CT 0(14(10.

• • •

The Dade Coun ty Ama teur Rad io
Pu blic Service Corps will o perure Spc
cia! Events Sta tions fro m the National
Polit ical Co nvent ions. Miami Beach .
Florida during J uly and August. Ten
tative planning: Forma l traffic
Schedules and traffic ne ts. Co ntad
frequencies 7071 14071 CW. 7"272
14317 SS B. Sta tion hO LlN - 10: 00
AM 10 : 00 I'M E DT .
1400 Z - 0100Z. Calls/ Da tes 
WD4USA . Democratic. July IO-IJ.
WR4 USA. Repu blica n. August 2 1-14.
QSL Info (SASE ) to : Specia l Event
Sta tion (ca ll ), PO Box 50 1. Miami
Springs. F L 33 166.

• • •

The Quebec's amate ur rad io asso
ciatio n. R.A.Q.1.. wiJl be ho ld ing its
annual convent ion at the Cite des
Jcu nes in Vuud reu il Que . on J une the
Jut h. 1st and 2nd of July . All ama
teurs o f course are welco me and we
will have french and english talks on
tec hnica l subjects. Also . door prizes
will be given during the conven tion.
incl ud ing 2 mai n pri zes which will be
awarded at Su ndays's banquet.

• • •
The largest meet ing of radio and

elec tronic en thusiasts in the midwest
is scheduled fo r Radio Expo '72 a t the
La ke Co unty Il linois Fairgrounds on
July 8 & 9. There will be technica l
talks. meetings. Il ea ma rk et , and
some thing for the whole fa mily. Ad
vance tickets a rc only $ 1.50 ($2 a t the
door) from Radio Expo '72. Box
WA90RC, 230 East On tario St.
Chicago IL 606 1I .

• • •
The Columbus. Ohio Ama teur

Rad io Associati on has bee n gran ted
use of the specia l even t c;J11 sign
WJ4UL Y. The club will be broad cast
ing both ph one and CW from
Independence KY on J uly 4. Only US
sta tio ns will be worked on 40 and 80.
DX sta tions will be worked on 20, 15.
and 10. There will be Novice stations
active also QSL via W8TO ; enclose
SASE.

• • •
The Wa bash Va lley Amateur Radio

Associat ion will hold the 26th Annual
Har nfest , The VHF Picn ic. on Sunday,
J uly 30. 1972. at Turkey Run Sta te
Par k near Marshall, Indiana. Registra
tion is $ 1.50 eac h with no advance
regi strat ion . There will be prizes.
Bingo games fo r the XYL big Il ea
market and plen ty of good fellowsh ip .
Talk in will he on 52.525 and 146.94.
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Ken n y K60PG

( lh" ./o//I)\I'ill;': tetter. all oj if . 11'1/.\
wru nn (J II an air/i ll I' ,J/ace mat - ":d,)

I arr-ived l I' m here in Dr. qVINR
C Il ,Jr;ln ' ~ otficc , & IJ ~ keeps h ring ing in
pnticntv. & I ju- t gc t u p & leave wh en
Ill' cou w-, III J he re Th ursd ay f'r Bang
kok, as my tim e wa s u p that was
s tam ped on Illy passport . Had been
iWll'd the ca ll o f l iS IAGO whil e
there. Worked man y sta with 115 call
an d 9 Y4 VV Nuzir dn in Trin id ad , but
we neve r hrd 1 Statesid e ca ll. Nazir
gave me a 5- 9 report. Doc j ust
hand ed me yr le t te r of Oct. 7 1. I'd
lctt the States hk in Nov , Fly in to
Li n a Pe ru o n my way to visit XS4AA
Basil. hu t stayed in Peru fo r 3 da ys
visi t ing hams . Then Ill! over to Sao
Pau lo & eyeba lled wi th Brasilien
IW1T1S , then fl u u p to Rio wh ere I m et
& visite d ma ny hams in Rio . Arte r 4
day s. took off & flu 4280 mi NS to
J ohann esburg , then dro ve I ~ O with
Basil to his QT H in Kroonst ad . While
th ere fo r 2 weeks, I wire-b rush ed &
pain te d his 70 ' ro wer .T hen co n tac ted
K(lUJS the night B-4 I left fo r Cape
Town , o r ZSI Land . wh o had my XY L
on th e LL as a SWL tellin g him where
I was goi n. Next da y I hit ch ed rides
down to C.T . & s tayed with man y
ham s in the area ZS 1UI' was o ne o f
the m, Jo hn , w hose so n Willie 's pic ture
was in the So uth African paper a week
afte r I wa s the re right o n the front
page in his plane , u pside dow n Ilyin
ove r CapeTo wn .

Aft er meetin g ma ny membe rs o f
my Mo rmo n Chu rch a t the se rvices
there in Cape'Town . I wen t to t he
BOAC office & in stead o f ro uting me
bk to SF via Lorid o n. she sen t m e to
Na irob i whe re I met Ro b by 5Z4 ERR
& seve ra l o thers & a lso goin o n a small
Safari to hu n t (hut I d idn ' t d o an y
hu n ting ) j ust went along for the ride
in th eir Land Rove r & to o k a few
pictures) No roo m em this paper ro
ela bo rate a b t my thri lling experiences
wh ile there in Kenya . Ho wever. after
meet ing ma ny o f the lo cal 5 Z4 boys, I
caug ht a plane to Bombay via Uganda
& Kuwai t. Upon landing a t Bo m bay I
had a ho tel res at a lovely hotel (paid
for by BO AC ) because I wanted :24
h rs to co ntad an y VU~ hams, which I
managed to d o . I met Ali VU:2ST &
hi -, ham so n, wh o dro ve me d ean
across d ark Bo m bay a t night (without
lights) to h is QT H where I me t Ali &
o the r both o n the a ir & with the 01
cvcbull. By this t ime , it was a h t time
to catc h my flight 10 Bangkok whi ch
wa-; very much ap preciated . as we
we re served a d elicio us Ame rican din -
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ncr (alh'r l';1111lg ~Iurf 1 \\' ,1'011 ' ( used to
l';J(1I 1gl hk there in Bombav .

Wcl! t ill' fir"t th ing 1 no ticed aft er
bein 111 Bangko k a few hrs. wa ~ l'Vl'TY

where you loo ked t here . beauti ful
women ... all over the p lace, every
where .

\ l y visa fo r my visi t to Thailand
wa-, up J an . ~H t h. we trncaning mo.')
left the ~7t h (d idn ' t ta ke th e XY L
Hcuu se . a ll she wan ted to see was
Japan l.

fl u into Singapore a t 1530, plenty
of time to call & mak e co n tact with
Charan 9 V IN R, who m I'd QSO\I pre
viously , Said he'd fin d a place for me .
I'd co n tacted Ruspy DU7EK fr Bang
kok on the SEANet with Bad d y
4 S7PB in Colon as NC & to ld Ruspy
(w ith my HS IAGO call. that I wd B
co min dn to eye ba ll wit h Doc Churan
in Singapo re in a week & if he sh ud
a lso happen to con tac t an y Victo r
Suga r stas to B sure & tell them th at
K(lOn lyPre tt yGi rls (man y hams k no w
me by my call ) wd B visit ing Ho ng
Ko ng o n h is way bk to his QTH there
in San Fran cisco .

So Wayne , I' m se nd ing you this
lette r to help yo u better reali ze just
how wonde rful a trip I had visit in g th e
many ha m friends that we've co n tac
ted in past yea rs. I forgot to mentio n ,
Thursda y eve n ing (when we go t in fr
Bangko k , we just happen ed to h it it
r ight beca use th at n it c , 9 V IN R & I
11 51 1\( ;0 ( K601'G l at ten ded the
se mi-an nua l meet ing o f the Singapore
Amateur Rad io Clu b , & I go t to
eye ba ll many hams I'd QSO' d with. &
a lso I wa s lucky enough to see th e
p ic ture I' ve been trying to see for a
lo ng time , bk in the States, Rad io
Am a teurs o f the Wo rld ,

Now. just as soo n as th e go od
d o ctor (who 's sitt ing in h is o ffice.
fil ling o u t do zens ofQS L ca rds, w hich
I th in k is ve ry comme nd ab le I is read y.
we're goin dn two a p lace called
J oho re Bah ru . which is here in Malay
sia, to visit so me of his friends.

I' m so rry that after QSO' ing Bud
9V 101 man y times, he's no t here , bu t
up so me whe re in Viet nam wa ters
o pe rat ing MM fr his dredge wi th the
call of W7 Rf\1T , Charan & I were
drivin to his o ffice, & he said to me ,
see that n ice bea m u p there o n th e top
of an ap t buildi ng, we ll that's Bud 's
9V IOJ's QT II he left be hind .

Man y tnx agn Way no.' & 73s fr
Singapore;

•• •
Fo llo wing are inst ru ct io ns fo r o b

tain ing reciprocal o perati ng privileges
in Suriname : Beca use o f an agreement
between the USA and Suriname , there
are no o bjections again st the issu ance
o f lice nses to ho ld ers of a valid FCC
license , d uring their stay in th is
co un t ry. Applications must be ad d-

ressl'd to: T il l' Go vern or of Surin ame.
Th ro ugh . ri ll' Minister 0 1 Publ ic
Works and Traffic . Klein e wure rst raur
H. Paramaribo. Su rin am e .

With this ap plicat ion all o ff ic ial
sta mp of Sf 0 .30 must lw placed an d
payment o f !L'g,11 dl<1rgl' s o f Sf h.OD
and an udnun istration rel' or Sf 1.00
are d ue . In o rde r to II1l'l'I til e require
ment s. se nd the upplicatt on and an
,1I110 u n t o f U.S . 55.00 J months be
fore the d ate of arrival to : The
Goverurnen r Te legrap h and Tele phone
Servic e , Hurccl Rad io Conrrole ,
Keizcrst raat . Postbus I ~J 9, Para
ma ribo , Suriname. The change will he
ha nde d to yo u upon you r arriva l.
Complet e and sign the information
fo rm that is re tu rned to yo u and 1'01'

wan] it a lso to The Government Tele
gra ph a nd Telepho ne Service .

The lice nse fee per ann u m is Sf
10.00, payab le when you arc here.
On ce in Suriname , co n ta ct th e
Governme n t Telegraph and Telepho ne
Service a nd y o u will receive fu rt her in
fo rma tion .

• • •

The Mobile News reports that
Po rtugal has signed recip roca l lice n
sing agreements wi th the follo wing
cou n tries: Belgium. Canad a , France,
Germa ny , Ho ll and , Morocco . Switzer
land , the U.K ., a nd the U,S,

Here is a list o f add resses to wh ich
to write when requesting li censing
informa tion in the Ca ribbean :
BARBADOS
Mi ni stry o f Communicatio ns,
Works & Ho using,
Govern me nt Headq uarters,
St. Michael, Barbad os

J A ~I A[CA

The Post ma ster Ge neral
The General Post O ffi ce
Kingston , J amaica

ANTIGUA
The Posmuster
Genera l Post Offi ce
Ant igua , Lee ward Islan ds

GRENA DA
Minis t ry of Communications & Work s
SI. Georges
Gre nada , Windward Island s

MONTSE RRAT
The Postma ster,
The General Post Offi ce
Montserrat , Leeward Island s

ST. LUCiA
Min istry o f Communications & Works
St. Lucia , Win d ward Islands.

ST. KITTS. NEVIS. ANGU I LLA
The Admin istra to r
51. Kitt s, Leeward Islands
(Note. There are a t p resent cer tain
a d minist rat ive diffi culti es in this
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gro up which may presen t so me prob
lcms in obtaining licenses in Angutll a. )

TURKS & CAICOS
The Admin istrator's Office
Turks & Caicos Isla nds

BRITI SH HONDURAS
The Post master General
Belize, Brit ish 1I0nJurJs

•••
DX LETTERS

Amate u r op era t ion h ere in
Germany has been a pleasure I never
thought it could be back home , Of
course. we have o ur shared bands with
comme rcial services, lots of QRM
(some o f it in ten tio nal) and certa in
restrictions , hut you don' t need a KW
to wo rk in Dx er's Heaven. One th ing
we do lack is a Th ird Party Agreemen t
between the U.S. and Germany - no
phone patches arc all owed.

We would like to hear mo re Sta te
side stations calling Europe on 80
meters. Alt hough our band sto ps at
3ROO kHz, th e portion trad itionally
re served for w o rk ing OX is
3790-3800 , and you don 't have to be
an Advanced o r Ex tra to work us. If
you can work split frequency , you call
work us. Just give a listen in our OX
portion. We usually indica te what
frequency we're listening on . bu t we
do listen all over the ban d , including
the General portion .

On 20 meters. we'd work a lot
more o f you in the Centra l and
Western states if you 'd beam the long
path over New Zealand . The south
polar route works beau tifully! Try
aro und 1400 GMT.

Harry K5HML/DL4HW
APO New York 09053

THE TRAVEliNG HAM
Joe Kossr GJZCZ/ I1iS

This column is a forum o n info rma
tion and ideas enab ling the traveling
ham. be he tourist or co mmercia l
travele r. to take his ham rig wit h h im
and to successfully operate fro m over
seas. The adven t of solid state VHF
FM and low power subminiatu re HF
eq uipment has made portable ham
stat ions an everyday occurrence .

The USA no w has reciprocal licen
sing agreements with many countries.
Some o f these countries. especia lly in
Europe. have a VHF phone ( 144 MHz
and up) class of license th at does not
require a Morse code test. Thus
American Technician class operators
should be able to ob tain reci procal
permi ts. These are well worth ac
quiring because th ere is a high level o f
VHF act ivity in Europe.

Consider the two meter band : in
Europe the internat ional two meter
(mobile) calling frequency is 145 .0
MH z. It is used by bo th AM and FM
stations, but most ly by FM . There is
also an in ternational SSB frequency
cen tering on 145 .410 MH z. Europe is
in Regi on One of the IAR U and as
such the two me ter band o nly covers
144-146 MHz. Squeezed in to those 2
MH z one finds AM. CW, FM, SSB,
repeaters and beacon stations. The
band is voluntarily divi ded : CW
operators utilize the bottom 150 kH z,
the beacons, although at present all
over the band , will soon move up to
the top end and occupy the top 50
kHz. The phone opera tors have the
rest using AM , FM and SSB. Many
cross mo de con tacts take place .

There is no six meter band in
Europe , but the United Kingdom,
Eire . Iceland and Gibraltar have a four

meter band at 70 MIll. In th e SUllI

mer. spo radic E skip cond itions occu r,
allow ing DX con tacts aero».. the con n
nent . Th is band was a popula r mobile
band in the UK. un til the Class B
(VHF Phone Only ) license allowed
two meter o peration withou t a Morse
code test (bu t with t he same technical
exam as the Class A (All Band) li
cense. Two meters has become the
prime mo bile band and has resulted in
the establishment of si mplex channels
for mobile usc. For examp le, 144.48
MHz is a popula r channel in Londo n.
England .

With the many high-rise hotels, tall
bu ildings and hills dolted a ll ove r
European cities. the use o f a TR-22 o r
similar hand-held rig results in man y
contac ts. If you think there is no o ne
to talk with, boy are you wrong! The
strange accent usually starts a pile-up.
Standing near the muse ums over
look ing the base o f the Eifel Tower in
Paris I had numerous QSO's one win
ter evening a ,WW months ago both
over the air and with curious courting
co uples a t the site. (I would have been
up in the Tower excep t for the fact
that it was closed .) Language was no
problem. I couldn't even begin to use
my French since they all insisted on
using English . So with a few words of
English , a few words o f French and
lots o f enthusiasm, we managed to
commu nicate.

Next time you go to Europe, take a
VHF hand unit with you (get a
reciprocal permit first) and have fun .
The QSL's are interest ing too and
make fine souvenirs. How many hams
do you know who have QSl cards
fro m GS's, FL's, and OC6's.

Nex t month I'll write about HF
operatio n, but in the mean time if you
have any tips. experiences o r ideas to
pass along, please do .

Here 's the whole gang that set up and
operated WI DC this last JUlie for th e
VHF Contest. They operated from
Pack Monadnock Mountain in Peter
borough, N.H. and put our one whale
of a signal Oil all the VHF and UHF
bands.

Enclosed arc two prints snowmg
the " Ham Quadri" antenna installed
on the Lady Mary . Mary , WA6VIB. is
still loca ted a t Manzanillo . Mexico .
but is leaving for Acapulco soon .

Bo b Wilkinson WA6RFB

Log of W7DXX / 1 20 SSB
JX 2HK is quite active from Jan

Mayen on 14.210. OY9lV is trying
split frequency operation. Ole often ...
transmits aro und 14 .220 while listen
ing around 14.300. Thanks to Jim for
a very good OXpedition to Market
Re ef with OJO S UF. QSL via
OH0MA ...EP2TW. AL F via
GI3HXV. UH50D and UG50A are
specia l call signs fo r Russia. a 50th
a n n iversary celebration. 9 N I MM.
AF5FX . KS6DY. CNHCJ. OD5BV.
MP4BBW SV0WZZ. DLHNU/OH0.
WA2BVU/4X (QSL vi, W2DYN) are
quite ac tive sta tions and easily worked
(they're good opera tors ). Carlton
Ross. W9ABA . o f Ross and White ,
operates each Feb . from Grand
Cay man Isl and under the call ZF I BR.
QSL via W9ABA. That YI2AZ who
appears once in a while on 20 appears
to be a pira te.

,'. I

~. ,1
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50MHzBAND
Bill Turn er WA;1ABI
5 Ch estnut Court
Sf. Peters :\to 1l.H76

The sk ip season is here and if the
fir st two weeks of May are a ny in dic...
tion . this should be a d andy year . The
band o pe ned nearly every d ay an d in
all direction". Reports from various
parts o f the co un try co nfirm lo cal
observatio ns that the buildup started
in late February . WA5RB I repo rt s
Feb . :!Oth to have been ho t from
Enid . Okla homa - the band opened
for two ho urs 10 Oh io , Pen nsylvania.
West Virginia and Ken tucky . Bo b re
ports ano ther o pe ning March a th . h u t
with deep OSB. the same gen eral area
was involved with the addi t ion o f
identifiab le signals from Geo rgia .
Lo u is ia n a . Te x a s , I llino is and
Wisco nsin . March oth brought ano ther
o pening. this time fro m the so uth and
sou th west. Stations worked included
XE IPY, WA7BBM , WA7JE I and
multiple 5 \ , Total ela psed time was
an hour and a half star t ing at 01 53Z.
On the 8 th o f March the test patte rn
and audio o f XIfY-TV were received
o n chan ne l J and another un identified
Mexican TV sta tio n on chan nel :! with
perfect picture and so und. " Sta r ted
tuning 6 meters and found the follow
ing , ~340Z lU6ACL o n AM . . .fa ir
aud io , XE3 o n CW fro m Yu catan . At
00 12 XElJ P. George , then worked
WASUM P, J im fro m Russe llville , Ark .
on ba cksca t te r . O n March 9th heard
WA IJ EX - wo rked him wit h till
beam So u th (1850

) with S x (-i sign als
both way s. By the way , XE I PY re
ports 37 st raigh t day s of o pen ings
there . Also he and Alfred o . LUJEX .
have been loggi ng and triangulating a
stead y carr ier o n 49.97 MHz. Accord
ing to their figu res .. .from the North
west of Africa : '

Bo b . W4GDS, reports having wo rk 
ed XE I PY on back scatter at 2000Z
on the 29th o f March. Rusty had at
the time been working South America
fo r so me two hours. Befo re the band
closed at :! 1:! 7 Bo b had worked
L U 8DI N , LU3EX , L U 2D EK ,
ex IAAX and CE4CP, all with 59 p lus
signals. I th ink I'll move So uth .

Bo th WB9JFT an d WB4 V l H re
port having worked Len , VE4Q L.
W0GNS noted 'stro nger th an h o rse
rad ish" wi th h is groundplane . Be tter
get the beam back u p Mac! O thers
noted as b eing very active in the J?ast
few mo nths in clude Jack, WA5UUD ,
New Orleans and Joy ce , WB 5C UL,
working her first skip . I wonder why
most 6 meter YL's/XYL's are from
the South?

The Itchycoo Park VHF Amateur
Rad io Society h as announced the
scores of participan ts in their Znd
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iSSTV SCENE
Dayton was o nce agai n a slo w scan

haven this year and I'm sun: if you
missed the '7 ~ conve n tion you will
wa n t to mark the '73 conven tion on
your calendar. Wq~TP and WB8DQ1
had some interesting gea r o n display
and an "original" copy o f th e slow
scan h andbook . WOU.ID had his
in tegrated circui t half-cy cle sma piing
mo nitor o n d ispla y . and described it
in detail d u ring th e TV Forum. K4J PE
had a storage tube monitor rhur d rew
quite a cro wd. (T he pictures on these
tu bes get brigh ter instead o f dimmer
after being sca n ncd. t T herl,' was so me-annual "worldwide VHF Ac tivity ."
Highest overa ll sco re was the 600
poin ts comp iled by WA I NNW. who
made 60 co ntac ts. a ll on 6 me ters.
Ot her 6 meter leaders were WA3L KO
with :!SO poin ts and 50 con tac ts and
WA3PNW wi th :!04 points and 5 1
contacts. Congratulations arc due th is
group n ot only for sponsoring this
"acn vity " but also for recogn izing
that a "contest" in whic h th e sa le ai m
is the exchange o f callsign , sec tio n and
signal report is of lill ie value to the
pa rt icipant and a grea t d etriment to
no rmal o pera t ion o n the band . The
1973 version of this ac tivi ty is sched
uled fo r 3 P'l loca l timc March 10. to
I0 P~f March I I , 11'1J. Fu ll de tails
will be publi shed well in advan ce .

Six rne ters is lo o ked down upon by
ma ny " higher cla ss" Hccusccs as the
hangout of incompe ten ts who are
unable to pass the ( ~ I,'J1 I,'r:lI Class e xam
and it must be admirt cd that there a re
those amo ng us wh o leave someth ing
to be desired . But , is th is not tru e o f
amateurs as a wh ole rat her th an
Techn icians alon e? In websters a
techn ician is defined as "a specialist in
the technical d etails o f a su bjec t or
occu pa tio n" and a little research will
disclo se that this is exac tly the case.
Much o f the blame for these opinions
mu st rest on the publications which
fo rm th e c o m m unica t ion lin ks
between hams . So long as the
modu lated oscilla to r/ regen receiver
articles are featured and the handbook
tells the casual reader that the norma l
range of a we ll eq uip ped sta t io n is 75
to 10 0 .miles th e sit ua t ion will rema in
sta tus quo . Anyone who has tried to
se ll AM equi p me nt long ago
d iscovered that there is no marke t for
it , the average sta t ion ru ns 200 to
1000 wa tts o f SS B and is cap ab le o f
commu nication over d is tan ces of at
lea st 300 miles. Is it no t t ime too fo r
the only na t ional ama teur rad io
organization to amend its st ruc tu re to
allow the h olding o f office by the 4 0%
of the total ham population now
exclud ed by the " Ge neral Class or
abo ....e" clause? . ..WAOAB I

very go od co lo r fas t scan gear an d, o f
co urse. plen ty of W6'tXV and Robo t
unit s. plus ind ividual booths for each.
in wh at m.muf'ac turers design ate a P7
Pho spur tube . RCA excells in long
persisrunce wi th in what man ufa c
ture rs designate a P7 Phospur rube.
RCA cxcctls in long persistence with
rno st hi lx's capa ble o f holding an
image 10 to I S seconds. h owever. it
was noted that some SST\ r e rs had
bo ught P7 ca thode ray tu bes th at
wo uldn't hold an image long e nough
to vle w half a pic ture ! Obviously the
tren d is to wa rd RCA tubes for moni
tors. an d moving the "shor t pcrsis
tu ncc P7\ " into fly ing spo t SC:ll1 nl' IS.

Ho w about a U.S. sponso red slo w
scan contest" Wayn e and I huve dis
cussed the possibilit ies an d we SI.' I,' no
reaso n why this sho uld n' t be u rea l
bla st. T h is wou ld n't he a con test to
compere with CQ Elect ronica o f
Ita ly' s slow sca n con test. but rat her in
addition to their contest. Certifi cates
to the winners would be no pro blem,
and by the time the contes t is on we
may be able to come up with a trophy
for the overall winner. Fi rst th oughts
wen' fo r a 12 hour period con test la te
this fall. Si nce it is a lready August. we
wil l need to hustle for a con test in ,
say No vem ber or December - what's
yo ur thoughts'! It would be your
co n test - if yo... would like to SI.'e
another sto w scan blow-out d rop me a
card wit h yo ur suggestion on a d ate
and time . The cards are a mu st to
prove the validi ty o f th e con test.

A lo t o f SSTV'ers have written
asking where they migh t find 9 3 1
Photo mu lt ipli e r tubes. A source may
indeed be difficu lt to lo ca te , for o ften
d istribu tors and su rplus h o uses an
ra ther h igh ($ 14.00 each) on them.
Have you tried du plica ting ma ch ine
c o m panies'! Many sten cil cu tt ing
ma chines use one or two 9 31 ' s and
u sually these are pulled out wh en
their se nsit ivity drops sligh tly (they
o nly apply 6 50 volt s o n th em. and
h ave no sensitivit y adjustment) so
they arc id eal for flying spo t scanne rs .
Another place to try is the local ju nk
yard s so me autos use these in thei r
au toma tic head ligh t d im mer, and
they can be purchased for SO.j to
S1.00 . If you get two tha t d on ' t
ma tch in sensitivit y, try separa te 3
meg po ts in se r ies with the -900 volt
sup ply to them so you can apply a
variable voltage to each one - thi:
way you can ba lance their sensit ivi ty.
A " collar" made of heavy paper. sized
to fit over the glass of the qJ I and a
1/4 x I " slit fo r light to reach the 931
grid cut in it can be used to con tro l
both sensit ivit y and picture sh ad ing
- moving the slo tted co llar a ro und
will shade sides of the pictu res . Natu
rally , moving the slit to the ex t reme
sides will cu t out all output. Happy
h unting for 9 31 's . . . .K4TWJ
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Microwaves
FREQUENCY BAND DESIGNATORS

Paul Sch midt . W9IDP commen ts
on the microwave band designators
li... ted in the ~t ay "7".!. issue of 7J as
foll ows : "0" page /2 Jim ,,,'ei, IIa.<;
listed. . . the OLD designators. The
Department of Defense has. . . issued..
.new designators. [Hel should have
k no wn that rite new designators are
official. and art' being used ill MIL·
SPHCS and MIL·STD 's.:'

Paul, I d id know tha t the DOD had
issued these new band designato rs.
just as I know that Hewlett Packard
had issued their own band designato rs.
and the ITT Handbook had chosen
still a third set o f letter designato rs.
The question. then. is : what consti
tutes the "official" nature o f a band
designation? Tak ing a rather prag
marie approach to the problem, I say
tha t the usage governs the co rrec tness
or incorrectness of a symbol. Now,
taking any of the wave trade mag.a·
zines. including the most prestigious
of them. you will be hard pressed to
find a single re ference to the new
designators. However, references to
" S" band teleme try (2 290 Mll z) and
" X" band waveguide (1 0 GHz) a re
quite prevalent.

I do not on the o ther hand . disagree
'with you . I think the adoption of th is
system would only be second to the
adoption o f the me tric sys tem in
he lping the microwaver in his work . It
is. in short, the best system of desig
nators ever designed for microwave
work. With your kind permission, I
will repeat my designators, and along
side them yo ur new system o f d esig
nation. Perhaps order will come of
this chaos ye t .

OLD
LEITER FREQUENCY

P cOO- 400MII,
L 400-1500 MH,
S 1.5-40 GH z
C 4.0-6.0 ..
X 6- 12 ..
K 12- 36 ..
Q 36-46 ..
V 46- 56 ••

W 56- 100 ••

NEW
DESIGNATOR FREQUENCY

A 0-250 Mil,
B c50 - 500 ••

C .5- 1 Gil,
D • 1-2 ••

E 2-3 ••

F 3-4 ••

G 4-6 ••

II 6-8 ••

I 8- 10 ••

J 10-20 ••

K 20-40 ••

L 40 - 60 ••
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READER REVIEW
KENWOOD TS-511S TRANSCEIVER

I get equi pment "jitters" every
couple o f years o f so and when th at
t ime came arou nd recently I was
determined to purchase an un com
promising transceiver: usable with
good effectiveness on both CW and
SSB - and be satis fied with it for
more than a couple of yea rs. Afte r
four mo nths of opera tion , it ap pears I
made a good choice.

Adve rt ising in 73 affec ted my de
cision. I ordered my rig sight unseen.
since my dealer in Muskegon did not
have a unit on disp lay . I waited four
long weeks for delivery due to the
West Coast dock strike. I paid the
whole wad - full rig price , sa les tax,
surtax, and shipping. TIle Kenwood
line is fair traded by mo st of its
dealers. Whi le awaiting the arrival of
my TS-S I IS. I beca me awa re that
Allied Radio of Chicago had just
discontinued marketing :1 transceiver
qu ite similar in physical appeara nce ,
but closer examination showed the
Allied unit used more tubes, used
6146 finals (lowe r PEP) had the CW
filt er standard, but lacked a noise
blanketer. Later, I also noted the
Allied units manual was mu ch more
comple te in circuit and trouble shoo t
ing detail than the Kenwood TS·S II S.
Both units are dcfinia tely manufac
t ured by Trio of Japan .

I received the unit two days befo re
New Years - an d on New Years Day ,
it q uit : that is, the unit no longer
dipped ou t (resona ted ). Rep lac ing the
fina ls d id not correct the problem.
After a few minutes check ing, I
noticed a loose gear d rive on the end
of the band change shaft wh ich en
gaged a gear driven rotary switch in
the tank circuit. A dual set screw gear
had worked loose, caused by changing
bands. and was not changing th e
rotary tan k circuit taps. Since this
may happen in other uni ts, I wro te
Henry Radio and advised th em o f the
pro blem. Wi th the unit's cover off, I

The problem I see arising in the
transition period , between the time
the old sy mbols fade away and the
new ones replace them, is one of letter
confusion. For example , if I told you
I had 20 watts at Ccband . you
wouldn't "know whether I had made a
breakthrough at 5 GHz . o r had some
thing that was fa irly common at SOO
MHz. Do you see the pro blem? The
same problem arises when speaking o f
K and L hand s. Both systems use K
and L so I feel that we must be rather
ca reful in the use of this new system.

Jim Weir WB6 BHI
P.O_Box 23233

San Diego CA 92 123

I
could readily set' the excellen t C0 11

structio n techniques used . All circuit s
are on isolated boards. subd ivided by
sec tion u-r. audio , erc. j. The TS-Sll S
performs superbly. with only minor
quirk s. I highl y recommend the SOO
Hertz CW filte r option. This option.
with the rig's RIT fea ture allows an
alrr.ost separate" tran smitter and re
ceiver type qualit y o peration. Even
the occasional CW o p will want the
filt er - it is much be tter than audio
restriction type filt ers. The unit's S
meter pins on almost all signals 80-10
meters. when adjusted pe r instruc
tions. The receiver did not swamp o r
ove rload under most signa l conditio ns.
The slow/ fast age circuits handled
signals properly , and allows operator
choice when cond itions or modes
change. The dial linearity is very good
from band edge to edge. Once you get
used to I kHz readout . you'll never
accept less accu racy . The bands are
covered in 600 kHz segmen ts and
conve nien tly cove r ma ny MAR S Fre
quencies without the mod ifica tions
necessary on other rigs. There is a
ca rrier frequency ju mp from u pper to
lower SSB, and to CW (with the
filter) . but in mo st cases this is no
problem. The noise blanketer is e ffec
tive for impulse type noise such as
automo bile ignitions, however it is
only fairly effec tive on some car
ign it ions. Fortunately , I don't live
near an expressway.

The transmitter tuneup is typically
quick and easy, of th e be tte r trans
ceivers available today . One can ei ther
tunc up by the maximu m rf o ut
method or the conven tiona l load and
plate tune method . TIle meter checks
the fou r vital fun ctions on transmit
and is an Sme ter on receive . 6LQ6's
are used as fina ls. Tune-up key-down
is kept to a bare minimum as with all
sweep tube rigs. A scr een grid on-off
switch is provided for improved fina l
neutrali zing when necessary . Audio
reports are good . and the ale circuit ry
works well under pro perly adjus ted
microphone level co nd it ions. A cool
ing fan is standa rd equ ipmen t fo r the
fina ls. Actually , the rig is highly tran
sistorized, and hard ly get s warm even
ove r extende d periods.

In summary, I'm glad I purchased
the Kenwood . and I plan to hang onto
it. Parts and service are availab le from
Henry Rad io directly . as most o f the
dealers handling the Kenwood line are
qualified to give techn ical advice and
do minor repairs, but do not stock the
parts or circuit boa rds. Ame rican
manufac turers shou ld wake up to the
fact that the Japanese equ ipment now
has a firm foothold in America in
terms of price , quality , sta te-of-the-a rt
designs, and service. My advice 
conside r the Kenwood . It's a gem.

David Alan Linderman WA 81KP
Grand R apids MI
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Joseph M. Plesich W8DYF
RD 1
lrondale OH 49932
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H ow are things going at your ham club
meetings these days? You say things

have been dragging a little? The fellows are
tired of having the same old program every
week? If this is the situation at your club,
now's the time to do something about it
while the fellows are still showing up at the
meetings.

Let's start by making sure that the club
members are reminded to attend the meet
ings. Your club secretary can send post cards
to them, meeting announcements can be
sent to the local newspapers and radio
stations, and they can also be reminded over
your local VHF net, if you have one. If you
don't have one, why not start one? Local
nets are a big help in holding clubs together.
One suggestion made by a club secretary
whose club meets hi-monthly. is to mimeo
graph a sheet of paper with the dates of all
the meetings and net nights of the current
year, and to distribute it to all the members
so they can tack it on the wall of their
shacks.

Now that everyone knows on what night
your club meets, how do you keep their
interest and how do you get them to keep
coming to meetings? Perhaps part of the

answer lies in a well-organized meeting.
One successful club has their meetings

divided into the following three activities.
J. Business meeting - thisportion of the

meeting should be long enough to take
care of the business and short enough to
keep everyone from becoming bored .
Your president should have a big gavel
and use it. Without at least some sem
blance of order, nothing will be
accomplished. However, don't be too
strict. Remember, ham radio is a hobby,
and the fellows do come to the meetings
to enjoy themselves.

2. Coffee and doughnut break - this isn't
absolutely necessary but it is always wel
come. You know how everyone likes to
raid the refrigerator during the com mer
cia!. Try to buy your own coffee maker.
It will come in handy for other activities
such as a field day, mobile outings and
picnics. Also, to keep from drawing upon
the club dues for refreshments, keep a
"kitty" next to the coffee maker and let
the fellows "feed her" according to the
dictates of their consciences.

3. The planning activity - this is by far the
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MODEL FM·3·30

...W8DYF

Red Cross chapter, or the display of a
piece of gear constructed by a member of
the club .

4 . Construction projects. This can be
anything on which the club decides, from
UHF gear to a coil loaded bobby-pin
vertical for 80 meters.

5. A question-and-answer forum. Get
three or four of your "brains' to sit on a
panel and let them solve problems tossed
at them by club members. It will be a
lively evening!

6. Speakers from business and indus
try. Another idea is to have the members
talk about their pet interests, such as OX,
traffic handling, etc .

7. Have a joint meeting, picnic, or
dinner with another club. If you are
really objective in your thinking, you
might even do this with a CB club!

8. Mobile hunts. About February, a
committee should be appointed to decide
the ground rules for your summer mobile
hunts. This should include bands opera
ted, area covered, gear used, and prizes.
Mimeographed maps of the area to be
covered during the hunt are nice to have,
as well as picnics after the hunt.

9. Contests. Who can work the most
countries from one meeting to the next?
How many stations can a club member
work in an hour? Who can work the
greatest distance with the least amount of
power? Keep thinking - you'll come up
with many more ideas.

10. Have an auction . It is plenty of
work but it can be lots of fun as well as a
profitable venture for the club. Careful
planning and lots of publicity is the
secret of success here . Try to get a good
auctioneer. He should be witty, comical,
bubbling over with personality, and have
plenty of gab.

One way to cut the club in on the
profits is for the club to take 5-10% of
the price of the piece of gear that is being
auctioned. It is a dandy way to add to
the club treasury once or twice a year.
Well, that's about it, fellows . Try to put a

little life into your club and you'll watch it
grow and prosper. Also, you'll have lots of
fun doing it.

SPECIALISTS
POBOX 167 VIENNA VA 22180

most important part of the meeting . Let's
start at the beginning: First, an activities
committee and chairman should be se
lected and be responsible for all meeting
programs. The chairman should be a
dynamic, vigorous person with a forceful,
but pleasing, personality. Choose him
carefully, for he might well be the most
important member of your club!

Below is a list of some suggested club
activities. Once you get to thinking about
it, you'll be able to add several more to
the list.

1. Try a field trip to the electronics
department of one of your local indus
tries.

2. Movies are always welcome. Get a
list of movies and film strips from QST,
your local library, and your local phone
company.

3. Have a demonstration. This could
be an artificial respiration demonstration
by a member of your fire department or

NEW

WE WILL SHIP UPS POSTPAID ON CASH ORDERS
SEND CHECK OR MONEY ORDER TO:

vhf

MODE~.5~~~.10-50. $99.95
.. TO 12 WATTS INPUT

20 TO 50 WATTS OUTPUT
AUTOMATIC TIR SWITCHING

SIZE: 7"x5"x3"

FM·3·30 1 TO 3.5 WATTS INPUT GIVES

$79 95 17 TO 30 WATTS OUTPUT

• TYPICALLY 20 WATTS OUT FOR 1 IN

AUTOMATIC T/R SWITCHING
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NEW TONE ENCODER

Repea ter users who frequen t tone
entry repeaters sho uld consider th e
new Alpha Electronics MT-60 tone
encode r with six selec table tone fre
quencies. Each tone is completely
adjus table fro m 20 Hz to 300 Hz, and
the tones can be continuous or pulsed.
The beauty of this unit is that it also
is a tone decoder. Several hams can
have a selec tive calling system so th at
o nly the desired sta tion can break t he
sq uelch. Differen t co mbinations of
encode and decode functions can be
made. T he tones are determined by
plug-in modules. Write toA lpha Elec
tron ic Services. 8431 Monroe A l'e.,
S tanton CA 90680.

COAX CONNECTOR

At last! A low priced connec tor for
RG-17 / V coaxial cable. RG- 17/V coax
is a low loss and fl exible cable su itable
for amate ur use. It is also inex pensive
when co mpared with alumium hard
line and o ther lo w loss transmission
li nes. This co nnector enables the
RG-17/U to be connec ted d irectly to
an SO-239 recep tacle withou t an
ada pter. The connec tor may be used
a t frequencies lip to 550 MH z with
negligible inse rtion loss. In addi tion,
no special too ls are req uired for a
solderless in stallation tha t is com
pleted in min utes. For more info rma
tio n write Way ne Smith Products,
P.O. Box 46521, Bedford, Ohio
44146.

QUICK ANTENNA DISCONNECT

N EW-TRONICS CO R PO RAT IO N
announces the first available . 100%
stainless steel Qu ick Disconnect fo r
instant press and twist removal of a
mo bile an tenna from its mount. Life
time perfo rmance is assured in th is
heavy duty assembly with special en
capsulated design and stainless stee l
spring fo r freed om from sand, dirt or
ice ja m-ups. The Model OD-I will
accommodate sma ll, medium or large
an tennas wit h 3/8"·24 base. For addi
tional details write : NE W-TR ONICS
COR PORA TION, Sales Department,
15800 Co m m erc e Park Drive,
Brookpark OH 44142.

PORTABLE MONITOR RECEIVERS
Now you can listen to t he repeaters

wherever you go . Tune them in with
the Hallicraft ers portab le monito r re
ceivers. These radios featu re con tinu
ous tun ing over the 27 - 49 MH z or
144-1 75 MHz ranges. They have ad
just ab le squelch contro ls that elimi
nate backgro und hiss. The rf stage lets
you hear the weaker signals and the
tuned i-f stages le t yo u separate sta
tions on nearby frequenc ies. Each o f
these radios has a nine tr ansistor
compleme nt and provides all the sen
sitivity and audio that the average
repea ter monitorer wants. Price of
these uni ts is under forty dolla rs. For
mo re info rma tio n, write to the Halt
icrafte rs Company. 600 lJicks Rd.,
R olling Meadows IL 60008.

REPEATER BUILDERS NOTE
Cush Craft announces th e add ition

of two new mo dels to their Four Pole
anten na design . The Four Pole is a
series of four stacked dipoles for
amateur FM applica tions. Four Poles
arc supplied with the dipoles mo unt
ing booms harness and all hardware.
Cen ter support mast is not supplied
which allo ws the user to custo m select
a mast for his installat ion o r to tower
mo unt the antenna. Gain figures fo r
the antennas show 6 dB omn id irec
tional and 9 d B semidirectional pat
tern . Available for the 144 , 220 and
435 MHz amateur bands. Fo r mo re
information , write to Cush Craft , 621
Hay ward si., Manchester N il OJ lUI

PRODUCTSNEW

CM COUNTER AND DISPLAY
MODULE

The new Series e M Co un ter and
Display Mod ules, provi des a con
venient reaso nably priced solu tion to
a varie ty of coun ting and disp lay
requirements. Modules in th e series
are available in severa l d ifferen t num
bers of digits with each digi t includ ing
a decade upcounter, memory latch ,
decoder-driver and reado ut tu be.'
Since the incandescen t reado ut tu be
opera tes from 5V de it elimina tes the
need for an addi tional power supply .
Each character is nearly 1/ 2 inch h igh
and will provide an attractive, high
contrast d isplay whe n viewed t h rough
the polarizing filter acco mp anying the
modu le.The 7400 series T l' L integra ted
circ uits a nd reado ut arc assembled o n
a G-l 0 fiberglass prin ted circuit board.
Co nnec tions to the modu le may be
made through the ro dium plated ed ge
connector or di rectly to terminals.
The module feat ures zero blan king
and a lamp test control. Each module
is thoroughly inspected and tested
be fore s h i p me n t. A comp lete
schema tic and instru ction sheet is
included with each unit . Write to
Display Electronics, P.O. Box J044.
Littleton , Colorado 80J20.

NEW TOOL
Experimenters will deligh t at this

new in t eg ra ted circu it inserter/
ex trac tor. No more will you need to
keep a bo ttle o f iodine o n the bench .
The Srarne tics unit opera tes like a pair
of pliers wit h a sp ring lo aded hand le
;0 that yo u do no t sq ueeze the DIP
into a squashed spide r. Metal tee th
also act as a heat sin k wh ile soldering.
And to preven t waste , leads on o ld ICs
can be straigh tened. This is certa inly a
miversal device for the home builder .
It costs less than twen ty dollars from
Stametics. 10039 Riverside Dr., No.
f.{o /ly wood CA 91602
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AMSTE ROAM ... COPENHAGEN ...
BERLIN ... MOSCOW ... WAYNE GRE EN 1

YOUR NAME SHOULD BE HERE!

'l'JIJU~'E FA NTAS'l'JC //'EEKS IN EUHOPJ<: ONL Y $7:> 0,00

These people signed up this month for
the 73 Tour of Europe:

Mr and Mrs Carl C, Leonard Jr., W4AFW, and children
Louisville, Kentucky
Arthur Geyer, K8SWW
Milford, Michigan
Hoke L. Franciscus
Glen Rock, Pennsylvania
Joe Burklea, WA7JAW
Coquilla , Oregon
Floyd Roush
Detroit , Michigan
Mr. and Mrs Don Miller, W9NTP
Waldron, Indiana

Elinor Ourso WA4ZHT
Merrit Island, Florida
John E. Boocock, Sr., Wl 00
Richford, Vermont

Kenneth Mahoney, K60 PG
San Francisco, California
Mr. and Mrs Alfred Geber, K3FM L
Hagerstown, Maryland
P.E. Murphy
Abington, Massachusetts
Jim Mc Cullough, VE3CSO
Willowdale, Ontario

Street

State Zip J

,
o[J!

I
••

ij

Dsend me more information
Name Call __ I

City ----------------1

SIGN UP NO//' ($200.00 deposit each]
YESI I am interested in going on this fabulous tour.

o sign me on. I enclose $200. ea. deposit (returnable

i'r r iO
I
I , (

. I / I I
I •

,
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~LA~~II\~25™

6 CHANNELS/2 METER/TRANSCEIVER/25 WATTS
Power is the keyword when discussing Gladding 25™ ,

the two meter transceiver the experts recommend.
Gladd ing 25 is so similar to our marine gear (we' re the

leader in AM and FM marine communications) we are able
to take advantage of the tremendous buying power and pro 
duction elficiencies our huge volume gives us. The result is
remarkably iow priced. A Gladding 25™ has the power, price
and the features amateu rs want most, with unmatched quality.

• 25 Watts output . 0.3 micro volt uv sensitivity for 12 db
SINAD • Dynamic microphone for unmatched audio • Six
separately switchable transmit and receive channels · Crystal
supplied for 149.94 simplex and repeater capabili ty on
146.34/ 146.76 and 147.34 / 146.94 mHz · 12 volt mobile unit
has matching accessary AC power supply • Vacuum tube
driver and final for reliability and economy · 8 pole crystal
lattice filter ' Solid state receiver . Transistor sockets ' Glass
epoxy printed circuit boards ' Ouick disconnect power plugs
• Mobile mounting brackets • One watt output capability
for short range communications.

Write for complete information.

for mobile unit

with accessory AC
power supply

~PEARCE-SIMPSON
U CNISI::N a tiLA~N;C~ATO'J

P.o. 8cx 800, 8iscayne A nnex, Miomi, Florido 33152



Meet Ge nave's GTX-2. It gives you pushbutton
frequency selection . . backlighting . . . multi
position switch allows setting for longtime low
power drain operation . . . netting trimmer for
each transmit crystal .. easily wired for duplex
crystal operation.

Made in USA, by one of America's leading air
craft electronics manufacturers. in facilit ies
registered with and inspected by a branch of the
Federal government.

Now read the specifications! You'll be amazed at
what you get for the low, low price: The GTX-2.
only 5249.95

NEW ALL SOLID
STATE 2 METER
FM TRANSCEIVER
FULL 30 WATTS
10 CHANNELS ~~:;o

NOW ONLY $249.95

GTX·2
2 METER FM

$249.95

(InclUdes 146.94 MHz)
HamPak-2 portable
power case $189.95

Specifications
GENERAL,

Front Pan el Size: 61,12'" x 2 1,12"

Over-all Dimensi ons; 9" deep II: 61tl"
wide x 21I;z" h igh

Numb er of Transistors: 11 all sil icon
trens tstoes, 4 diodes,S FETs, 3 tnte
grated c ircui ts

Pow er Supply: 12 vee Syst em, negative
ground

Current Drain : Receive .09 amps
Tran sm it: High 5.0 amps, Low 1.7
amps

Frequency Range : 144 to 148 MHz
Number of Channels: 10

( inc l udes 146.940 MHz . Remaining 9
frequencies. at nominal charge
each for i nst a ll at ion at factory or
by owner .)

Weilht: s-rbs. (appro ll:.)

RECEIVE,
Sen sitivity : less t han 0.5 microvolts for

12 db 51 NAD
Imale : More than 45 db
Spurious : More than SO db
Selectivi ty: = 8 KHz
Receiver Ci rcuit : Double conversion . su 

perheterodyne. c rys tal con t roll ed
Aud io Output: 1.5 watts at less t han 15%

d istort ion
Modulation Acceptance: More than

7.5 kHz.
Squelch Th reshold : 0.5 m icrovolt mall:.

TRANSMIT,
Fre quency Ran l e: 144 to 148 MHz
Pow er Output : 30 watts. Nom
Output Im pedance : Matches standard

50 ohm amateur antennas
Deviation: Adjustable to 10 kHz mall:.

General
Aviation
Electronics, Inc.
4 141 K ingman Or.
rnccte.. Ind . 46226



Ed Webb W4FQMil
Technical Editor
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"TXTith the greatly increa sed activity on 6
VV and 2m FM the average ha m is in dire

need of a means for frequ ency measurement
above 30 MHz. The Heath Co mpan y had a n ice
15 MHz co u nter (t he IB-I 0 I ) well within the
normal ham 's equipment budget. But a
method or d evice was need ed to allow their
15 MHz counter to measure to better than
150 MHz. To fill this need Heath introduced
the 18-1 0 2 prescaler. This unit will take a
150 MHz signal and divide it by 10 and thus
allo w the coun te r to read it as a 15 MHz
signal.

The !leath IB-1 02 prescaler is enclosed in
the same a tt rac t ive case as their co un te r . The
unit is a ll solid sta te of cou rse , using both
FET and bipolar t ransist o rs plus TTL in
tegrated circ u its. With Heath 's excellen t in
struc tions a nd asse mb ly man ual the kit go es
together in fo ur o r five eve nings of work.

The 50n in pu t to the IB-I 02 is fed to a
bro ad band amplifier . This amplifie r in turn
feed s an lC that fun ctions both as a trigger
circuit and as a level translator to get the
input signal to the proper TTL swi tching

levels. The o ut pu t of the trigger circuit is fed
to a seco nd lC that provides a divide by 2
function . The divide by 2 stage is fo llowed
by an IC divide by 5 stage for a total divisio n
o f 10 . An additional IC decode (divi de by
10) stage can be switched in to give a divide
by 100 as well as a divide by 10 fu nctio n .
The o ut pu t from the various divide stages is
fed to an o utput buffer amplifierThis gives
the proper impedan ce transformation from
the relat ively low im pedan ce used in the ICs
to a high impedance o u tpu t that will match
the h igh impedan ce input o f a frequency
counter. Provisions are also mad e to operate
the scaler "st raigh t-through" when the di
vide by I fu nc tion is selec te d .

T he Heath IB-I0 2 offers severa l impor
tant features not fo und o n any o f the o ther
prescalers offered o n the ham market.

First : It has an irnpu t level meter so that
you know that the prescaler has an adequate
in pu t signa l level for proper o pera tion. No
more do you have to adjust the input
cou pling to the prescaler and see if your
counter reading cha nges. The meter tells you
the whole sto ry .
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Second : The IB -1 0 2 has an input se nsi
tivity contro l on the fro n t pa nel so you can
adjust the inpu t broadband amplifie r gain to
keep the input level meter in the green area.
There is even an input test button on the
fro nt pan el. If you push it (wit h a signal
applied to the prescaler) and the input meter
stays the same , you have enough input gain.
If t he meter level changes you need to adjust
the inp ut gain contro l o r provide more input
to the prescaler.

Third : The IB-I02 is the only prescaler to
have a divide by 100 function . This doesn't

mean much to you if you have a 15MHz
co unte r an d thus can use the divide by 10
funct ion to read 2 meter signals. BU:r if you
are one of those wh o has o ne of those
surplus 2 MHz o r 10 MH z co unte rs fro m
MARS , th e divide by 100 fun ction saves the
day - you too can read 2 mete r signals.
True, you lose a significan t figure on th e
righ t and thus only read to the nearest 100
Hz with a 1 second gate time . But on mo st
of those counters you also have a 10 second
gate time . By using 10 second, you regain
your lost digit and read to the nearest 10
Hz!

The input sensitivity fo r 2 meter work is
excellent. A 90° right angle BNe connector
was put on the input jack . A little 19 inch
whip antenna was fitt ed to a male BNC
connector and that in turn was plugged in the
right angle connector. Now the prescaler was
aU set with a 1/4 wave 2 meter vertical
antenna. No trouble was encountered in
getting the input meter " in the green " and
good counter readings from a 2W hand-held
2 meter transceiver across the room. Even
mo biles pulling up in the driveway 15 feet
away could be read .

Once again the Heath Company has seen
the ham's need and has zeroed in on the
problem. Result : a new product that exactly
fills the need and is less than $100 . That's a
hard act to follow. The lB-I02 is a mo st
satisfactory piece of test gear and should be
a companion to thecounter in your lab . It
le ts you accurately measure frequen cies that
you could o nly guess about before. With the
IB- I02 available, there 's no excuse for being
off frequency whether it be on F M or
moonb ounce or one of the MARS VHF
channels. . . .W4FQM/l

/
7

FIELD INTENSITY AMPLITUDE MODULATION
) Amateur Do-It-Yourself

Directive Disp lacement Modulation
Guaranteed FlAM Specifications:

<:»: /--

3 Watt sse or CW
Audio Amp. Transceiver

SINE Wave
TONE GEN.

64

./
Send for: i·

AM & SSB
TRANS
CEIVER
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New Product

146 .28/146.88 is now on Diamond
Head , giving full coverage of your stay
in Waikiki . This repeater, KH6EQF, is
linked on 450 to KH6EQK on Mount
Haleakala . With its 10,000 foot ele
vation , KH6EQK gives good coverage
on 146 .34/146.94 throughout the
island s o f Maui and Molokai , and
coverage on parts of northern Oahu
and western Hawaii (The Big Island).
Plan on .34/. 94 for your island hop
ping, but you may want .28/.88 in
w aikiki unless you r hotel room is high
and easterly facing Haleakala , 100
miles away.

146 .20/146.80 is primary Honolulu
frequency , thru a new repeater at
Tripier Army Hospital. There are over
a hundred users o n this repeater.
Consider this pair if you plan an
ex tended stay .

146.16/146 .76 is a local-area fre
quency. One repeater, KH6FOX, is
located at the University of Hawaii,
with coverage into Waikiki. Another,
KH6EQL, is located in north-eentral
Oahu at Waialua. A third , KH6EQN, is
under construction at 8,000 feet in
the Hilo area on the Big Island, with
plans for a link to reach the Haleakala
-Diamond Head complex . These three
local repeaters, all on 146.16/146.76,
are lightly loaded and serve as escape
routes when the big ones are busy.

There are no tone-access require
ments on Hawaii repeaters.

Hawaii amateurs welcome ham visi
tors, and hope that this explana tion,
more ex tensive than is po ssible in the
various charts, will help you to tum
up in Hawaii with the right fistfull o f
crystals.

'6-76

34_94
28-88
22-82
28-88
34-94
16-76
28-88
22-82
31-91
38-98

34-94
28-88
34-94
16-76

145.15--145.75

Knoxville

London

Ourham
RlIllligh
Chapel Hill
DanviU.
High Point
G..,lInsbc:!ro
Salsbury
Roaring GlIp
Luing10n
Mount Airy
Ch.rlone
Shelby
Ashville
Mt. Pisgah

TN W4TEA

ENGLANO
G83Pl

NC K4RUa
NC K4lTL
NC K4RSH
NC W84aEP
NC K4VUG
NC WA40FF
NC W4EVU
NC W84PPS
NC W4PAR
NC WA4CQK

NC W48F8
NC W4NYR
NC WA4NUO
NC WA48VW

on th e sa me freq uencies on Tuesday
evenings at 8 PM Eastern . Army
MARS stations use the prefixes A,
AA, AD or AL before their usual
distric t number and final letters, i.e. :
W4SCF is A4SCF in Army MARS. Air
Force MARS stations are identified by
AF prefixes, while the .Navy MARS
program utilizes N prefixes. A bro
chu re outlining the MARS operation
will be se nt to those who are in ter
ested. For the brochure, fo r MARS
applications for any branch , or for
any information concerning MARS,
simp ly address:

FM REPEATERS IN ENGLAND

A "UK FM Group" has been
formed to pres,'. for permission to
establish FM repea ters in the UK. So
far , such repeaters are not allowed by
the authori ties. The following are
some FM cha nnels (simplex) in co m
mon use in th e UK:
144.3 50 Calling channel, Southwest
and South Wales area
144.400 Working channel for above
area
144.480 Call ing channel , London area
144.600 RTTY and FM working chan
nel but RTTY priority
144 .800 Working channel matching r--------------
above calling channel
145.000 Mobile calling channel
145.1 50 Calling channel (little used at
present )
145 .200 Working channel match ing
above call ing channel W2EEY

ARE YOU TAKING 2 METERS
TO HAWAII?
Hawaii repeaters have been ex

panded with a view towards better
coverage o f the islands and better
service for the visitor.

From your response to earlier
MARS ar ticles, two things are ob
vious: If you are already a MARS
member, this column is old-ha t-you
are familiar with the opera tion , the
mee tings, the awards, etc. If yo u are a
non-member, such news items are of
10 great interest-more importa ntly,
vou want to know what MARS mem
oership could mean to you. Therefo re,
n the fu ture, I will concen tra te on the
MARS story , its purposes, plans and
urns, and how you can broaden yo ur
torizo ns and profi t greatly as a result
of your membership.

Consider, if you will, an o rganiza
.ion o f thousands of dedicated hams,
III using the same procedu re , the same
'orma t , the same phonetics for a given
etter of the alphabet-and all bound
'ogether by a com mo n in terest , mili
:ary communications. Gen erally , hams
Ire a friendly lot, by na ture of their
lobby. MARS membership embel
ishes th is friendship - members be
.ome close friends through their asso
.iation day afte r day on MARS fre
juencies. constantly adding the newer
nembers to their o wn individual circle
)f friends and acquaintances. Ex
ImpIe : Third US Army MARS insti
uted the "buddy" system several
rears ago . A new member is assigned a
'buddy"- an older member who lives
iearby-eto help the neophyte get on
he air, or to ' answer any qu estions
.oncerning the MARS opera tion .

To reite ra te , you don 't become a
.tARS member instead of becoming a
lam-you become a MARS member 100 MHz COUNTER KIT
.ecause you are a ham! The basic Heath Company has introduced the
equiremen ts are: a valid amateur IB-IIOI Frequency Counte r with a I
adio license (yes, you can join as a Hz to over 100 MHz range and a Jist
covice or Technician ); at least sixteen of features before now unheard o f in
'ears of age ; -an interest in military low-cost coun ters. The Heathkit
a dio communica tions ; eq uipmen t IB-II01 has an input circuit that will
apable of operation on the frequen- accept input levels from less than 50
ies to which yo u will be assigned- in .... ~ mY to more than 200Y, depending on
no st cases just outside the eigh ty or frequency . The full five-digit read out
a rty meter bands. To become mo re can be expanded to eight-digit capabi-
amiliar with the MARS opera tion, lity by simply using the overrange
'au might like to listen to some of the circuit ry. And to make accurate read-
eers. Try 6997.5 kHz, 7305 kHz, J ut even easier, the decimal poin t is
'358 kHz, 7360 kHz and 14,405 kHz automatically placed with range selec-
n the daytime. During the early tion , while MHz, kHz , overrange and
vening hours listen on 400 1.5 kHz , gating are indicated by front-panel
·0 10kHz, 401 5 kHz, 4020 kHz, 4025 lights. A one megohm input imped-
Hz and 4030 kHz. WAR Broadcasts, ance and low input capacitance reduce
o nsisting of appro ximately 200 the chance o f circuit loading.
vords. are transmitted Mondays at 8 Priced at just $269.95, the IB-I JOI
'M Eastern Time on 3347 kHz, can be assembled in 10 hours. The 26
.997.5 kHz and 14,405 kHz at 15,20 digitallCs and five cold-eathode read-
.nd 25 words per minute. Such trans- out tubes plug into individual sockets.
ni ssions are good code practice All other componen ts mount neatly
ipportunities. on one double-sided circu it board . For

If you are equipped to copy Tele- further information write Heath Com-
ype, the same message is transmitted pany, Benton Harbor M/49022.
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Pr",e - $1 pel" 1S WO<ds 10< non <omme<C.a1
Ids. S10~, 1S word, 10< bus,neu "en 'u.... No
d'SOI~v ads 0' agency d ''COunl Inc lude your
chK~ .... ,' h o,der.

Deecll,ne 10 ' ad< ,s 'he h l 01 ,he mon lh 'wo
mOnlhs p'1OI 10 publ",a'lOn Fa< e .amplt!
Januatv l SI IS , h~ deadline 10' the M"'ch ,....e
....h ,ch ....," bI> ma,led on Ihe 10 ' h of Februarv

Tv pe copy . Ph, a.., and punclua'e e~acltv ...
vou .... 'sh " lO appear . No all ·cap' lal ads

We .... ,11 be lhe iud!:Je o f .... u ab, I,'V of lids. Our
respon"bili ' y for errOrS e~t l!nds only '0 p ri n ,
ing a cOrr~c ' ad ,n a la te r ISSUI!

f o r $ 1 e~tr a WI! Can main lain a refll V bo. 10'
voo.

We cannot chec~ into each advert,..,r. SO C...-e'll
Emptor . . .

ATTENTION REPEATER OW NERS
If yo u are interested in joining other
repeaters via 10 meter DX inter-ti e .
con tact Keith W7DXXfI a t 73.

SELL ~ HEATH HW-3 2A ac & de
po wer su pply. EV 664 desk m ike.
Shu re 414 mobile mike. H~f- II SWR
bridge . No reasona ble offer refused. C
Novak . IIQ-48 72 Ave. Fo rest Hill s.
NY 11 375.

NO QR N Wyoming ranch land . wild
horses. an telo pe. dee r . 10 level acres
$2 0 dow n . " $ 2 0 month . Mike
Gauthie r. K6ICS, 94 18 E. Floren ce.
Downey CA 90240.

COLLINS MECH FII.TERS 455 Z 10
used $3. F 250 A 67 new $2 .50. Wan t
t une r assy. fo r T S-49 7 Sig. Gen . sta te
conditio n and price . WB6IQS . PO Box
4255 Palm Springs, CA 9ZZ62.

II AMF EST ERS 38th Hamfcsr a nd Pic
nic Sunday , August 13 , 1972 . San ta
Fe Park . 9 1st and Wolf Road s. Willow
Spr i ng s . Illinois . Southwest o f
Chicago. Exhi bits fo r O M's and
XYL's. famo usSwappers Ro w. Infor
m ation and ti ckets. Jose ph W.
r orad yl a , WA 9IW U . 570 1 S.
Cali fo rnia Ave. Chicago IL 606Z9.

FLASH
EUROPE ORGANIZES FM

WITH 600 kH z SPLIT

Just go t a telephon e ca ll from
Kris Par tridge , G 8AUU in Lond on.
He says Region I had a mee ting in
T he Hague May 15-19 und they
made the big decisio ns fo r PM . As
to how t he dec isions will affect FM
in England . they h ave se t up 3 3
re pea te r channels. There are I
through 33 cove ring 145 to 146
MHz. Starting at 14 5.025 each
channel is in 25 kH z steps to
145 .825. Channels I th rough 9 are
repe at e r i nputs. channels 10
through 19 have not been alloca te d.
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HE ATH 11\\'1110 HPZ3 A SSB /CW fil
lers. with fro nt panel swi tch ing. Re
ce ntly factory aligned. 5285. Pickup
sale p re f' e r re d . D ave Lambert .
WA 1JSD. RFD 3. De ITY N H 03038
(60 3 ) 43 2-81 94 .

100 WATT R I-' ..\\IPU rI ER \I odd
AKT-7 RF Am plifier willrun 100 wa tts
inp ut to an A mperex 5894. In like
ne w condi tion. still in o riginal mil ita ry
packing. Tunes 200 to 400 \IH z as is.
ca n be conve r ted to 2 me ter F!\l
ampli fie r o r used as no MHz FM
A mp l ifie r . Recent issue ( 1962),
S20.00 shipped pre paid . Enclose
SASE fo r copy of schema tic and 4
page list o f o t her good ies. Richard
Solomon , 19 Pie rce Ro ad . Watertown ,
MA.0 2 172 .

FI\I IlAl\-H'EST Sunday August 6
Steuben Co. 4-H Fairgro und s near
Angola , Ind . Large tlea market . gate
prizes - I st pr ize an lIT 22 0. Picnic
grounds. campsites .boating. swimming.
fo od soft drin ks availa ble. Entertai n
me n t fo r SYL. No vendors fee. For
more in fo rma t ion write FWRA Bo x
6022 Fort Wayne , Ind . 46 806 .

VH F ;'ol (HSE BLANK ER Models avail
able for VHF transceiver and receiver
conve rter syste ms . See adve rtiseme n t
in J ul y issue 73. WESTCOM ENG I
NEERING Bo x 1020, Esco ndi do . CA
9 2025

YO CR CA LI. I.ETTERS T wo se ts. fo r
windshield and rear glass. Smart whi te
letters wit h red o utl ine . Easily in
sta lled pressure se nsit ive decals. S1.00.
postage paid . anywhere . Sa tisfaction
gua ranteed . Lak e J ordan Artist s,
Sia pout A L ] (1092

QST MAG S OCTOBER 191 6 T O
I'R ESENT also ma ny o ther mags and
hand books. Want to sell o u t every
thing. Best offe r. Sase for list. W6A G
2\ 3-786 -1 214

and channels 20 t h ro ugh 33 arc
re peate r ou tputs. Po wer is limite d
to 15 watts cr p and t he deviat ion in
narrow band . (In England wid e
ban d is 5 kH z and n arr ow band Js 3
kHz.) A lso , tone burst o f 1750 Hz
is req uired . The fi rst re peater on
the air will he GB 3PI in Lo nd on
wit h the in pu t o n channel 6 and the
ou tpu t on 145.7 50. 145.000 is t he
national simp lex freq uency. We will
have fu ll detail s nex t month .

. ..W7DXX/I

FOI{ SA LE: II EATIIKIT compact
kilowa tt HA- 14 linear , good condi
lio n . and ho mebrcw po wer supply'.
S i lO. W2KPE I ·P -1 1 76t h A ve..
Flushing NY 11367.

T IIREE C IL\~~EI. II A.\IlI E·
TAU": IE complete wit h crvstals fo r
04-64. 16-76. and 9.Pl4.· AJ-.o in
cludes desk stand cha rge r and nicud
ba ttery. $315 value . Brand new. First
check for 5~50 gets the wh ole
package. Un der ma nufac turer's war
r an t e e . R adi o H o o k s h o p .
Pe terborough . NH 03458 .

CLEAN Ii\G OUT S li AC K garage and
a ttic . Six new surplus 6C2 1 T rio des.
m isc. XMfr's . cho kes, ca ps & x ta ls.
List available . WA70TN , 185 E. 550
N., Bou ntiful UT 840 10.

1-'1\1 IC·20 & REGENCY _ 2A OWN 
ERS Now ava ila ble, 4 frequ en cy tone
burst oscillator. in ternall y mo un ted .
$29.50. Bob Brunkow 1511 Z S. E.
44 th Bellev ue . WA 98006. Phone :
206·747-842 1.

CO~IPUTER SIIACKSIGNS printed
on comp u te r paper. block le tters by
IBM-1130 . Beautiful ! Frame it! Call
a lo ne. o r any thing. 13W ' x 11".2 for
SI.00. WA2BCY. Lam ber t . 240 Garth
Road . Scarsdale NY 10583.

SA I.E - U KF. 7'EW with o riginal in
struction book (3 ) ar t 13 au to tune
aircraft transmitters with all tubes.
S50.0 0 eac h . Also : (3) new panada p
te rs. BC 103 1 with spare tubes and
po wer cord ami origi nal tech. manual.
$70.0 0 eac h. Shipp ing costs co llect.
W3RYJ. RD 4 . Bo x 368, Read ing, PA
19606 .

1"1(;11'1' T VI with t he R .S.O. Low Pass
Filt er. See 1'115, March 19 72. 73.
Wrile for brochure. Taylor Communi
ca t ions Manufacturing Com pany, Box
126 . Agincourt. On tario . Canada.

WARR E :": . 0 1110 A RA'll Famil y Ham
fest. August 20 . G iant flea ma r t. swim
ming. picn icking. all free. Disp lay s.
mobile checkin. Camping ava ilable.
Yan kece Lake. Rt . 7 near 1-80 . De
t ails : QS L W8VTD.

rucc ,'ICNI C/lIMI H ' ·T T ry it '
You 'll lik e it ! Ju ly 9, Fairgrounds,
La fa yette , Advance $ 1.5 0, Gate
S2.00. Order : SASE to W9YIP, 4 77
Ro binso n . West La faye tte . IN 4 7906.

EA R I. Y VACATIO NThe n tear up that
tic ke t to Tahiti. There'll be more fu n
a t th e A R R L Hudso n Divisio n Con
vcn tio n. Octobe r 2 1-22, Hil ton Motor
Inn . T arry town . NY . Exh ib its. lee
ru res. 2 meter FM . RTfY , con tes ts.
ga bfes ts, New York sigh tseeing. Fun!
No charge for a su ntan. For infonna
t ion write Dave Po pkin , WAZCCF.
303 Tenafly Road. Englewo od NJ
0763 1.
WA~TE () 10 mete r F1\I base sta tion.
~on tact Keith W7DXX/I at 73 Maga
line .
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Center Tap a Pot With Silver Paint
After several hours of a Saturday morn ing

were spent try ing in vain to locate a l OOK
cen te r tapped linear pot in loca l stores, it
was decided to try ano ther tack . A regular
lOOK linear pot and a bottle of silver
condu ctive paint we re bought. The paint is
the ty pe sold fo r the purpose of repairing
damaged circuit board s and while not ch ea p,

•
it d oes have a my riad o f uses and will last a
long time.

The rear cover of th e pot wa s removed
and a carefu l calculat io n made as to the
exact cen ter of the resista nce e lemen t.
(Translation : I eyeballed it and d obbed the
paint in wha t lo oked like the center) The
stripe of silver was continued across the
phenolic to the nearest point of the brass
shaft bushing which served to attach the pot
to the panel. Success! It worked exactly as
plan ned . Please note that in the example
cited the cente r tap was to be grounded . In
ci rcuits in which the tap is above ground
o ther arrange ments wou ld need to be made.
Perhaps a no tch cut in the back cover to
clear a wire which could be glued to the
phenolic and the conductive paint connected
to the ba re end.

The left o ver paint will be useful to put in
con nec tions on PC board s which were fo r
gotten before etching o r requ ired by la ter
red esign in add ition to its intended p urpose.

Will iam Turner WAil ARt

WANTED
R 5 CA L I B RA T I O N MAN UA LS NAV
16 -3 0 / A R C 3B-50 FCR C 139B/A RC-3B
TALLEN CO. INC., 300 7th St ., BROOK L YN;
N.Y . 1121 5

STATE OF THE ART • • • fM • • _
H.OU E IC-20 12 en., 1 Ot 10 wa tts , mobi le complete wit h

m.l,e, mount, & 0 Xtaled cn., modu le canst . 5259.50
INOUE IC · 21, mobile/base unit with AC/ DC ~u~ J: I ....t. 24

cb., SWR & DISC. meter . RIl, Ca lib., mike . Sj ,j5 .0D
Cu~ to:ne t u .....icing &. ....arta nt)' inc. Many Xlah a...a il.

Tone Burst -4 fteq. for IC20 & 21, internal mounting. $29.50
Wnte or Phone <206·747·84211 for more info. or send
cesn.ers ctleck to: NHE Comm unitation~ , 15112 S.E. 44th,
Betleeue, WA 98000 .

JULY 1972

The "STANDARD"

Strong. Light, No Upkeep

Self-Supporting

Easy to Assemble &: Erect

All towers mounted on
hinged bases

Complete Telescoping and
Fold-Over Series available

·so light you can
put it up all by
yourselfl No
climbing. no jin
poles. no heart
attacks.

And now. with motorized
options, you can cran k it
up or down. or fold It over.
from the operatln. posl·
tlon In the house.

See your local distributor, or write fo r 12
pa.e brochure alv in. dozens of comblna·
tlons of heleht, we'.ht and wind load.

HEIGHTS
MANUFACTURING CO.

NOW In New u,..,. Faclllt_

In Almont Hefatrts Industrial hrk

Almont, MIChlp" 48003
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LAKE COUNTY ILLINOIS
FAIR GROUNDS

JULY 8. 9, 1972

FLEA MARKET
6 a.m.-6 p.rn,

EXHIBITION HALL
9 a.m.-6 p.rn,

The
Largest Meeting
of Radio and
Electronic
Enthusiasts
in the Midwest
Indoor Manufacturers
Displays - Under Roof
Giant Flea Market 
Many Door Prizes
-Camp Area
Refreshments 
Unlimited Free Parking
- Technical Movies
and Seminars

TICKETS:

$2.00 for both days
$1.50 (Advance sale
price) for both days
Children under 12 free

See below for
Advance Gate Tickets

L
State._.._._ - " _. ~p._ _._....... Zip.._._ _. _._ .

Make checks payable to: Rad io Expo '72

Offer Expires
June 27. 1972

C
H
I

C
A
G
o

I
I

J

TICKETS
RADIO EXPO '72
Box WA90RC
230 East Ontario Street
Chicago, Illinois 60611
Gentlemen: Enclosed Is $ " (Check or

Money Order) in payment for tickets

at $1.50 each.

Send tickets to:

Nam• .....~._ _ ~ ~ _ ~ _.._ _ M •• _ ••• w . w _ • • •

Add ress _ _ p.~••••~.__• _. _ •••• _ •••••••__•••_ . " •••••__ _ _

Town _ _._ p ••••••• _ ••••••_ ••••••_ •••_._•••• _ •••••••w ••_ •• •••••••_ • • _ ••_ ••_ _

I
I
I
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Eric Falkof KINUN
Assistant Editor

. .. Kl NUN
Vienna VAP.O. Box 167,VHF Specialists,

22180.

V HF Specialists of Vienna, Virginia, a
relative newcomer to the amateur mar

ket, has introduced the new 2 meter class C
amplifier for FM work. The new unit has
been designated Model FM-IO-50. The
amplifier is somewhat unusual as it utilizes
modular type of construction. This tech
nique allows the manufacturer a large degree
of flexibility in that different modules may
be used to form many different amplifiers
with various input and output power levels.
The FM-10-50 is a two stage type of class C
amplifier using Balanced Emitter Transistor
in both stages. The BET type of device can
withstand almost infinite VSWR and yet
remain undamaged. This is an important
factor should you have a broken antenna or
shorted feedline. Each amplifier stage is
mounted on its own small glass epoxy
(C-IO) printed circuit board. The two p.c .
boards are then mounted side by side in the
cabinet and electrically coupled together.
The input amplifier or driver stage p.c. board
also contains an rf sensing circuit and dc
amplifier that functions as a relay drive. The
relay being driven is a double type of TR
relay on a DPDT form. In the receive mode
the relay contacts are connected to allow the
signal coming from the antenna to bypass
the amplifier on their way to the transceiver.
In the transmit mode when the transceiver is
keyed the rf sensing circuit pulls in the .TR
relay thus switching the amplifier in between
the transceiver and the antenna. When the

VHF SPECIALISTS FM-l0-50 amplfier
transceiver mike button is released the
amplifier is once again automatically by
passed for receiving.

In actual testing the FM-IO-50 would
respond to input power levels as low as 1W
while producing 22W output at 13.6V de.
lOW in yielded 42W out and 15W input
produced 54W output.

While quadrupling your transmitter
power doesn't actually double your range
(except in theory) it does do a lot to fill in
those "not so hot spots" that you are noisy
into the repeater each time you go there. It
extends your "outer limits" to usable
coverage area where you can put a decent
signal into the repeater for as far as you can
hear it pretty well full quieting.

It is an interesting point to note that the
VHF Specialists FM-IO-50 also uses 100%
all-American parts throughout. America is
the unquestioned leader in rf power tran
sistors as evidenced by the fact that all four
manufacturers of 2 meter class C power
amplifiers have stuck to all-American parts
and active devices.

The FM-IO-50 is mounted in an alumi
num case with a top mounted heat sink that
is common to both stages. Installation is
simple: connect to 12V dc and connect to
your 2 meter rig and antenna. No tune-up is
required.
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Bob Cooper, Jr. WSKHT
6221 Norm an Road
Oklahoma City , OK 73122

eteor owers:

NEW R LE IN VHF OXIN ?
More frequent than you might guess,

meteor showers can provide some interesting OX

possibilities - but the key is in taking the proper

advantage. Here are some hints and a lot of new data. . .

N early twenty years have passed since
the first amateur use of met eors on

144 MH z. but strangely eno ugh our ap
parent understanding of the mecha nism is
still quite cloudy, and our techniques for
use of this propagation mode haven't
'changed much.

Basically , communication via ionized
meteor columns is closely akin to sporadic
E skip; only the duration is so short as to
force users of this medium into a set of
rigidly timed transmitting and receiving
sequences if a contact is to result .

Unfortunately. the E layer of the iono
sphere (extending from an average mini
mu m height of 45 miles to an average
maximum height of 85 miles above the su r-

face of the earth) is st ill very much a
mystery to us, in spi te of various scientific
studies.

Techniques Utili zed

Nearly all amateur radio work with
meteors above 50 MHz occurs on 144
MHz, and during periods of the year when
meteor showers are forecast. Even withi n
the shower periods, schedules are main
tained (as a rule) only during those ti me
slots when peak meteor activity is fo recast
Effective ly. this precludes ama teur (radio)
observations during the o ther 99 percent
of the year - periods during whic h we
kn ow onJy that meteor activity is not fore 
cast to be exceptional. In effect, o ur cur-
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,

rent use of meteo rs o n 2 meters skims only
the top from the yea r's meteor crop .
leaving the res t unobserved and un
measu red.

Additionally , the amateu r's use of
me teors has been fo r the sole purpose of
gathering new states for 144 MHz DX
chasers. an d once a contac t has been mad e .
seldom is repeat work attempted .

Thus we have a built-in situation where
we annually ret urn at the same time , over
the same or similar paths and reverify1

what we have known for as far back as 15
years, seldom attempting to seek out new
information.

In the spri ng of 19 69 I made a crude
study of meteor column reflection . I chose
to moni tor for meteor skip o n three separ
ated frequencies, essen tia lly over a two
octave range, utilizing commercia l signal
sources. Channel 7 video (175 .25 MHz),
FM broadcast band (93.7 MHz), and chan
ne l 2 video (55 .25 MHz) were simul
taneously monitored and, where prac tical,
recorded. The mo nitoring syste m in use
during the o ne-year period was basica lly as
shown in Fig. I.

The main areas of interest during this
study were as follows:

(I) Determ ine the relative freq uency of

bursts encounte red at each of these
three (low , mid, upper) VHF re
gions.

(2) De termine the correlation, if any,
be tween bursts in o ne frequency re
gion and either or both of the other
two regions.

( 3) Measure the hourly, daily, and
monthly burst counts (where pos
sible) within each frequency region
(a nd overall fo r all th ree regio ns) .

N ote: "Bursts " as used herein , refer to
receptions of I - 2 sec. "Pings " are shorter,
"superbursts " longer in duration.

Amateur experience a t 50, 144, and 220
MHz ind icated that the rando m meteors
produce suffice n t ioniza t ion for CW (or
SSB) com munication on 50 MHz vir tually
any mo rn ing of the year in the 0500 -0800
period over paths of 400 to 1200 mi les. At
144 MHz, CW exchanges can be demon
stra ted by well equipped, properly manned
stations equally as often, although most of
the exchanges would not qualify as a
con tact. Limited work at 220 MHz indi
cates that random morning exchanges are
unlikely, but not complete ly ru led o ut.
W~DRL, incid entally , has demonstrated
that exchanges o n 43 2 MHz are po ssible
during dense shower period s, with con tac ts
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F ig. 1. Equipmen t .set up for year-long, three-frequency monitor experiment.
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Fig. 2. Sketch shows direction of earth travel and
rotation with respec t to sun.

at the 6 a .m. (earth time) point. And the 6
p.rn. point (the opposite side) is directly
behind the earth 's leading edge. As the
earth travels through space , it overtakes
slower-moving space debris caugh t ahead of
it . Captured by the earth's gravitational
field, the debris is pulled toward earth. At
the same time, space debris moving in
essentially opposite directions to the
earth 's movement is met head -on . The
earth literally runs down much of the
debris caught in its path , and unless de
flected away from a true course , this debris
is drawn directly into the E layer.

The density of gaseous particles in the
upper layers o f our ionosphere is quite well
known. The density of the F layer, for
example , is considerably lower than the
den sity o f the E layer.

As the earth revolves about the sun, it is
also rotating on its own axis. As Fig. 2
shows, the leading side of the earth (the
side facing into the direction of the earth's
travel through space and around the sun) is

.>
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/
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sure to follow as techniques are improved .

Basic Mechanism

Space debris, consisting mostly of fine
particles of dust and small rock , is scat
tered throughout the solar sys tem (and
probably the galaxy) in a semi random
state. If the entire solar system is measured
for space debris concen trat ion , over the
billions of cubic miles conta ined therein,
the debris would appea r to be quite evenly
distributed. However, if a relatively small
area (such as a million square miles) is
studied, a less even distribution of the
debris becomes evident. And as we co nfine
our study area to even sma ller regions,
substan tial varian ces in the seemingly even
distribution of the debris become apparent.

This bunching o f debris is quite well
known, manifesting itself (from o ur earth
bound vantage point) as regularly sched
uled meteor showers.

Not so well kn own is the fact that
during nonshower periods the number of
meteor particles swept up by the earth is
also subject to considerable variation:
From tables of visual observations during
the 3-4 a.rn. (local standard time) period,

•
radio meteor activity in the 5-7 a.m.
period can be quite accurately predicted .
This has been verified by a number of
observers.

This space debris which travels through
out our solar system may travel in o ur own
plan e , in an adjacent plan e, or in a plan e
that is tilted (with respe ct to the earth
revolving around the sun). We may 'en
co unter the same debris region each year,
in our revolving about the sun, or less often
than annually.

All studies of meteor debris made from
the earth began as visual studies, and were
therefore limited to th ose periods of the
day when there was local darkness and
clear skies. Radar returns fr om ionized
meteor columns have evolved as a minor
research program by a number of univer
sity progra ms, and this has helped to fill in
the important time gap when the sky is not
dark or clear enough for observation . (This
is especially important in the summer
period when daylight is longer, the peak
period of the year for meteor activity .)
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The speed of the deb ris particle (which
is dependent upon its original trajectory
before it was caught by earth gravity)
determines to a large measure the fr iction
between the particle and the gaseous con
tents of the E layer. As the particle is
drawn closer to the earth's surface (lower
and lower in th e E laye r), it encoun ters
denser gaseous materials, increasing th e
frictio n on the surface of the pa rticle and
eventually heating the particle to a temper
ature sufficent to cause it to ionize a trail
of gaseous materials in its wake as it
traject s toward s the lower reaches of th e
ionosphere. Eventually the friction heat of
the particle is sufficent to cause it to ignite
or burn , which produces the familia r
shooting star. Visual ignition of the pa rticle
is no t required fo r an ionized meteor
column to fo rm in the E layer, however.

The ionized column is in actuality a
cone, and the electron density within this
conal region is sufficent to cause refraction
of VHF radio signals, mu ch in the same
way the regular E and F layers refract
lower-frequency signals on a regu lar and
daily basis.

As we can see in Fig. 2, the daybreak
period has a na tural adva ntage over other
periods of the day because of the relatively
greater number of particles whi ch the earth
sweeps up during this period .

By the same token, the twilight period
is traditionally the slowest period of the
day - principally because for any debris to
be caught up by the E layer in that period
of the day, the debris must either be
traveling in the same plane and direct ion ,
but at a greater speed than the earth, o r be
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Fig. 3. Average activity, based on 41 day monitoring period (93.7 MHz). The lower portion shows
average count of bursts on an hour-by-hour basis; the upper chart lists the percentage o f bursts that
were greate'r th-an 1 second in duration .
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traveling in a plane tangent to the earth
and at righ t angles to the earth 's plan e o f
movement, passing in to the E layer from
th e side. This happens not very o fte n .

•
In a scholarly study entit led Aleteo rs,

Meteo rites and Comets, Smith pointed o ut
that radar stu dies of VHF meteor reflec
tions substa nt iate the 5-7 a.m. period, bu t
no ted there were unexplained increases in
meteor reflection counts also around 10
a.m. and again around 10 p .m. To th is I
must also add th at based upon my own
observa t ions and chart recordings, th ere are
also decided sub pea ks in the noon and
midnigh t periods.

My own meth od of observat ion is
simple to dupl icat e : The FM receiving
syste m of 93.7 Mll z is recorded on a Heath
model EU-20 B servo chart record er. The
presen ce of rf carrie rs (down to 0 .1 J1V )
and their relative stre ngth over a 20 d B
range (l imit of EU-2 0 B dispersion with out
a de log amp) , are reco rded at a standard
speed of 4 in per minute. Simultaneously, a
two-track audio recorder preserves th e
audio informa tion ( from the transmitt ing
stat ion) on one channel, while WWV (as a
time base) is recorded on a second channel.
Time marks are made on the EU-20 B chart
manually at the beginning an d en d of each
record ing session so that addit ional time
marks can be added during analysis.

From the chart of Fig. 3 , some con
clusions are possible, with the foll owing
qualifica ti ons:

(I) 93 .7 MH z was chosen as an FM
reference frequen cy because it was
not occupied in my area, and in the
north, eas t, NE, and SE region s of
the co untry it was well occu pied by
high-power F M broadcasters. ' By
plot t ing the locati on an d coverage
areas of sta t io ns on this frequen cy ,
versus o ther possible frequen cies, it
became apparent tha t this frequency
had more terri tory covered with
signal than o ther freq uencies I cou ld
have chosen.

(2 ) Many of the stat ions opera t ing o n
this frequency did not sign off un til
afte r 2 a.m. EST. and returned to
the air by 5 a. m. EST . affording me
nearly 24-hour coverage.

(3 ) F M sta tions on this frequency close
ly paralleled T V channel 2 and
T V channel 7 allo catio ns, wh ich I
was also monitoring, afford ing ex cel
lent opportu nity for correlat io n
with in a single burst over th e fre
quent range 55. 25 to 175.2"5 Mllz.

The observations for th e 93 .7 MHz
measurements. in th e 41 mo nito ring
peri od s, we re as fo llows: considcrably
higher in the 9- 10 (a .m. and p.m.) peri od
than in the 5-7 a. m. period . In o ther
words, if a one-hour period (5 - 6 a. rn .) pro
duced 20 pings, 4 bursts. and a single supe r
burst , a sampli ng of the 9 ~ I0 a.m. period
for th e same date or the 9 - 10 p .rn. period
for th e eveni ng prior ind icates (typically) 5
pings, 5 bursts. and I superburst. (The
total cou nt is lower, but the count of
usable bursts is by percen tage much
higher. )

The same observat ion can be mad e for
the noon-te -l p.m. mid night counter
period . Of all periods in the day. this has
proved to be the most un ifo rm . On a
day-to-day basis, the counts during these
two periods are relatively unchange d (ex
cept durin g shower periods) . The rat io of
pings to bursts during both of these periods
falls in to a region around the 5-6 a .m. and
9 - 10 (a.m./ p.m.) periods.

Briefly, thc additiona l to tal cou n t sub
pea ks duri ng the day (o ther than the
expected 5- 7 a.m. period) can probably be
explained by two mechanisms :

The 12-1 .peri od s find the earth 's sur
face directly above the t ime zones shown
in Fig. 4 . It is probab ly that debris par ticles
that escape being draw n into the 5-7 a.m.
period are swept in a curved trajecto ry by
the wake of the earth's ionosphe re and are
caugh t by th e ou twa rd extension of the
ionosphere ( points A and B. Fig. 4). This
would suggest that the majo rit y of th e
part icles entering the E layer in this pe rio d
would fo llow a west-t o-east trajectory , and
this would enhance signals to the east (or
west) of you with grea ter freq uency than
signa ls to the north or south of you . The
bursts and superbursts almost always co me
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(to my lo cation in Oklah oma) from
stations 70 - I 10 degrees from me . (I did
not loo k we st during th ese test s.)

The 9 - 10 period s arc less prone to
exp lanat ion. Sm ith o ffe red no explan atio n,
not ing o nly the existe nce of the increased
radar re turn co unt.

One o f the mo st plausible theories
advanced sugges ts that particles swe pt into
the 5 - 7 a.rn . time period at a ll angle
actually skip (as a flat stone thrown
across smoo th water) from the upper io no
sphere ; the ir speed reduced , they will
prccin itate back under the in fluence o f
gravity severa l time zones hence (see Fig.
4).

.:
/I ORBIT

I
•

,
OilY J ~ (8)

, .,

SPACE OE B~I S S"" EP T
UP BY EARTH

~ORBI T

Fig. 4. Path of space debris being intercepted by
th e ear th.

This is borne o ut to so me ex tent by the
observation that at least in the 9 - I0 a.m.
period. there is good correlation o n <.I daily
basis between the ave rage total co unt in
the 5 - 7 a.m. period and the later coun t in
the 9 ~ Ia a.m. period for the same day .

T he 9 ~ Ia p.m. period is more difficult
to accou nt for : as Fig . 4 shows, it o cc urs at
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<.I time when the portion of the ionosphere
directly over this time zone region is not
favorably located for such a skip trajec
tory , unless the skip ping is from the
midnigh t period just ahead of it. If such
were the case , we would expect a simila r
situat ion around 3 - 4 p.m. as a resu lt of
skipping from the noon period . Obser
vat ions indicate that no such enhancemen t
period ex ists in the 3 - 4 p .m. period .

In eit her case, there is good total-count
correlation between th e following periods :

(I) 5 - 7 a.m. and 9 - I 0 a.m. (same
da te).

(2) 12 -1 p.m . and 12-1 a.m. (with
12 - I a. m. time on date following
the 12 - I p.m. date) .

(3) 9 - 10 p.m. see ms to correla te with
bo t" 5 - 7 a.m. (5 -7 a. m. fol
lowing) and the midnight perio d
(im med iately foll owing); but in both
cases the correlation is no t good
en ough to be su bstantiated.

For directions. the 5 - 7 a.m. time slot is
random. East < west paths propagate just as
well as north - south paths.

The 12-1 peri od s favor basically eas t 
west path s.

The 9 - I 0 pe riod s seem skewed in favor
of SW-NE paths. in th e sen se that the
perpendicular paths (NW- SE) are not ice
ably po or in these time slo ts.

Simultaneous Mon iloring· 55 .25. 93.7. and
17 5. 25 MHz

With rela t ive ly similar systems o n each
of the three fr equencies. when the same
burst produ ced propagation on two o r
more frequencies at th e same time. the
meteor-p ropagated signal appeared first at
the highest fr equen cy affected in 90% o f
the cases. In other words. if there was
propagation at both FM and channel 2, th e
burst recept ion ap peared firs t on FM . and
was followed by TV up to a fu ll second
later (typica lly just und er a seco nd ). And if
a burst affected all three frequencies. it
al ways ap peared o n 175 .25 ~tllz first .
followed up to a seco nd later by the
appearan ce o n FM and then up to a seco nd
later by th e propaga tion of channel 2
(55.25 MHz), This was d irectly co n tra ry to
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everything we have been led to believe
about iono spheric propaga tion : sk ip th at
sta rts a t the top end and works down !

As is often the case with a basic
discovery ahout any physica l phe nomenon,
I was being told so me th ing - some thing
very important about th e mechan ics o f th e
ac tual fo rma tion of an ion ized me teor
colu mn a nd the refract ion that takes place
with in the co lumn.

As long as the met eorite par ti cle" re
mains intact it s trajectofy is mar ked by a n
ionized trail spread ing behind it.

From the anal ysis of several hund red
record ings of hurst s, th ese factors become
apparent :

• At 175 .'2 5 MHz, th e most inten se
signals come at the beginning o f t he
hurst ( F ig. 6) , with a trail ing off
behind the initial peak .
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Fig. 6. These curves show the typical d uratio n o f m eteoric signal reflection . No te the correlation
between dura tion of activity and frequency of occurrence.

• At 93 .7 Mll z , there is o fte n a double
h umped init ial-signal peak, fo ll owed
by 3 d epression. fo llowed by a se
co nd equall y s trong peak ( F ig. 6 ).

• At 55 .25 MHz, the in itia l pea k is
o fte n not the s t rongest one (alt hough
the va ria tion in pa tte rns is greatest a t
this lowest o f o bserved freq uencies ).

The intensity o f the e lect ro n density is
going to be greatest in th e region directly
beh ind the particl es (Fig. 5 ). The amount
of ionized mat erial present is mo st con
ce n t ra ted a t t h is poin t , dispersing over a
wid er area as the co ne flares.

On the assu mp tion t hat t he densi ty is
suffice n t to cause signal re frac tion at
175 .2 5 MHz , refra ction will begin to occur
only when th e 175.25 Mllz sign al en
co u n te rs a region with in th e cone where
the cone's flare is a t least o ne wa velength
wide (and the elec t ron den sity a t th at
po int in the flare is sufficen t to sup po rt
17 5 .25 MHz propaga t ion) . Because the
total length of the intense portion of the
ion ized co lu m n is generall y shor t , th is
poin t o ccurs before the co n ic region has

p, AT
55,2 5 MHZ

!

O. AT
175.25 MHZ

I), AT
93.7 MHz

Le t 's lo ok at the mechanics o f a
meteor-Ionized co ne fo rmat ion , in Fig. 5 .
Here we see that the d iamet er o f th e
ionized "cone" trail left behind the meteor
trajectory is sma lle st a t the pa rticle it sel f,
but it fla res o utward behind t he particle
much in the way a speed boa t wake flares.

POINT OF
DENSEST

IONIZATION

PAR TICL E I
ORBIT I ' , : \ ' DECRE ASING• J-rJ.1~~JIJ'1.' :~ IONIZATION ••~---

PART ICLE '

Fig. S. Bursts are noticed o n the higher fre
quencies first. This could be attributable to the
conical m akeup o f the ionized trail of the
me teoric pert icles.
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flared to a sufficent width to propagate t h e
lower frequen cies. And the same is tru e
with the 55 .25 MHz signal: the co n~ .has
fla red to a sufficient (one wavelength)
width at 93.7 MHz before it has flared to a
one wavelength width at 55 .25 Mllz. (Note
tha t wid th of the cone and lengt h of th e
cone ca n be interchanged here with no
basic cha nge in the postu la tion.)

Keep in mind that maximum frequency
propagated is directly related to electron
density within the conic area, an d th at
elect ron den sity is in turn a fun ction o f
particle size, speed, an d t he level with in the
E layer that the particle ignites.

As Fig. 7 shows. the total burst length,
for a burst affecting all t hree of the

....Rt{)nit o r fre q uencies e mp loyed h ere , is
pretty much textbook. The highest fre
quency starts and stops first (lasting the
shortest total time); the median frequency
starts and stops second and lasts the
median amou nt of time; and the lowest
freq uency star ts last, lasts lo nges t , and
qui ts last.. .

For the 144 MHz meteor OX'er. this
plainly suggests that a whole new school of

opera ting tech niques is in order, built
aro und a crysta l-contro lled co nver te r and a
chan ne l 7 (o r 8 o r 9) TV yagi, u sing the
appeara nce of burs ts at these fre quencies as
the tipoff to an "opening:'

Finall y , it should be repo rt ed that the
frequen cy of bursts between 55.25,93.7 ,
and 17 5.25 MH z drops off substan tially, as
would be expected. as we go higher in
frequency. This dropoff in total count
(pings, bursts, superbu rsts) is about wha t
yo u wou ld e xpect , and is representative of
bot h shower and nonshower periods:

From hu ndreds of hours of
substantiative observations it appears the
average me teor refraction noted a t 55.25
Mllz is a lso found up to 93.7 MH z. At
some point be tween 93.7 and 175 .25 , th e
avera ge-burst MUF peaks out and d oes not
reach the highest of the three frequ encies.

The author wou ld be inte rested 10

hearing from o t hers who ha ve stu died or
would like to study other aspects of
meteor propagation.
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• •••
Add a TPL VHF or
UHF Class:C amplifier
to your present
transceiver and give it
the range of today's best.

~ Only one amplifier outperforms
all competition . . . costs less to buy
... is completely reliable . • • TPL!!

TPL amplifiers are designed primarily for the land mobile
market; walkie talkies, hand held portables, low power
transceivers and surveillance equipment. TPL has achieved
economy, small size and reliability through many unique
engineering concepts. Microstrip circuitry is used through·
out. Only balanced emitter silicon transistors are used and
are 100% tested before being installed in the amplifier, thus
assuring the user reliable operations, even under the most
demanding conditions. Additionally. these transistors are
operated well under the manufacturer's suggested limitations
to assure long dependable life. Antenna switching is accorn
plished through a high quality plastic encapsulated relay,
activated by an RF sensing circuit consisting of a diode
detector and transistor amplifier. In the event the amplifier
is connected to the wrong polarity, a voltage protection diode
will protect the power transistors from inevitable damage.

INPUT OUTPUT FREQUENCY
PART NO. POWER POWER RANGE

PA3-1AE 50·250mw 15-25W l 36· 175MHz
PA3-1AB .75-3W 20-25W ..
PA3- 1EC 50-l50mw 3O-50W ..
PA3- 1AC 1·5W 35-50W ..
PA3-1DC 6-15W 30-55W ..
PA3·1ED 50·250mw 60-BOW ..

PART NO.

PA3-1DD
PA3-1EE
PA3-1AE
PA3-1DE
PA6-1DE
PA6·1AD

INPUT
POWER

5-15W
50-250mw
.75-3W
5-15W
'-4W
4-10W

OUTPUT
POWER

60-BOW
80-l20W
80-l20W
80-120W
20-30W
25-35W

FREQUENCY
RANGE

136·175MHz......
400-512MHz..

FCC type accepted for operation under parts
21, 81, 89, 91, 93, 95, Meets FCC soecitice
tion: Part 5, subpart C, paragraph 5 103 (a),
Other products:
VHF FM 25-50 MHz Class C amptiliers
BOW UHF FM Class C amptiliers
90W UHF FM Class C ampliliers
Wide band linear amplifiers in any frequency
range on special order.

For complete specifications on any of the
above units please write.

TPL amplifiers are for commercial applica·
tions. For non-commercial uses please con
tact your local Tempo dealer.

Dealer inquiries invited.
MANUFACTURED IN U.S.A.

.... COMMUNICATIONS INC.
13125 YUKON AVENUE/HAWTHORNE, CALIF. 90250/(213) 879·0131
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108 OUESTIONS ANO ANSWERS 51.95
Discussions of transmitting, receiving, antennas,

power and audio measurement devices. etc. Circuits,
gadgets, small construction projects. profusely illus
trated. A wealth of interesting information and read
ing. Cheap, too, considering.

REPEATER BULLETIN $2.00 YR
Monthly buUetin of news and activities of the New

England Repeater Groups. Lots of opinions, Con
troversy, reports. even technical articles and think
pieces. This bulletin is available free to all amateurs
living in the New England states who are active on 2m
FM. Outside of this area the subscription price is $2
per year. Issue number one was January 1972.

The BuUetin is the place where the mass of FM
information is published that doesn't make it into 73
because there just isn't enough room. It runs about 24
pages per month (81) xiI).

If you are interested in a subscription send your
name, call. address. including zip. a list of the FM
equipment you are using. the repeaters you use, and
any repeater clubs or other amateur radio clubs that
you are a member of.

FM ANTHOLOGY $4.95
Reprints from the FM Bulletin (Feb 6/-Feb 68)

including the new regs for ISO MHz marine two-way
communications, mobile noise suppression techniques,
a direction-finding antenna for 146.94 MHz, four
transistor crystal controlled converter for 2m FM,
three oscillators for tuning up FM receivers, inex
pensive preamp for 2m and 6m, design info on
antenna matching, discussion of repeater proposals
before the FCC. description and details on Baltimore
repeater WA3DZD. fust five chapters of the infamous
Chronicles of 76, a simple TVI eliminator, converting
the GE mobile supply to ae operation, community
public service, good and bad points of popular surplus
450 equipment, description of W6FNO repeater. using
different modes in a repeater control mobile, how
frequent should a repeater ID be?, using 2m FM
between planes, multiple repeater power outputs,
plans and circuit for a hand transceiver, how about a
cross country 2m FM nett, mobile telephone setup
using a 450 repeater. description of Buffalo repeater,
12 foot omnidirectional antenna a la Comprod and
Prodelin, plans for encoder and decoder, SAROC
goings on (aheml), power amplifier for home builder.
new telephone replations for attachments. etc. OX HANDBOOK 52.95

How to work. OX. how to get QSL~, country lists,
award lists, postage lists QSL bureaus, maps of the
World, North America, Caribbean, South America.
Africa, etc. Great circle maps centered on major U.S.
cities, bearing charts for beam headings for major
cities, how to go on your own lJXpedition, and much,
much more. This is the biggest selling OX Handbook
ever published, written by 73's editor-publisher who
has OXed from nearly 100 countries. This book
includes a wall sized DX map of the world, itself
worth the price at the book.

THE BEST OF FM $4.95

A huge selection of the best technical and con
struction articles from the FM Journal including data
on the formation of a repeater group, licensing a
repeater, transistor SWitching for receivers, 450 MHz
gain antennas, adjusting deviation without test equip
ment, narrowband vs wideband, crystal production
from raw quartz through final inspection, transistors
over vibrators for mobile, satire on the 41 V, eliminat
ing tubes in early hybrid uand units, transistor preamp
for mikes, frequency division and multiplexing in
repeater control, adjacent repeater problems, multi
frequency for the GE, ac supply for the H23 handle
tallcie, narrowbanding the Pre-Prog 450 units, convert
ing 456 Prog Line Telephone mobiles for ham use,
improving the Gonset FM Communicator, improving
450 Pre-Prog receivers, Wichita repeater, AREC net
and public service, quickie Tcpower and whine filter,
logic elements for touch tone decoding, FM vs other
modes, squelch for Motorola Pager, instructions for
repeater owners, priority inputs for a repeater, four
freq for Pre-Prog, 6-Freq osc for 80D and 140D, FM
clinic, FM takes over AM, checking crystal ovens,
ni-cad charger, mobile hints, and etc.

ATV ANTHOLOGY 52.95
Invaluable book if you are interested in amateur

television . This book contains reprints of the most
important material from the now defunct ATV
Bulletin.

73 TRANSISTOR CIRCUITS $.95
Audio amplifiers. preamplifiers. clippers, filters,

modulators. receiver bfo, AGe. squelch, tuned audio
amplifier. crystal filters, super-regen, 2m preamp. 220
MHz preamp. oscillators. variable crystal oscillator,
UHF oscillator, 10m transmitter, 6m transmitter. 2m
transmitter, signallIacer, I kHz and 100 kHz calibra
tors, sweep frequency generator. sawtooth generator,

ATLAS OF FM REPEATERS 51.50 test equipment of all kinds, SlUff. Fun. Inexpensive.
Listing, by state and city. of aU repeaters, both FM REPEATER HANDBOOK $6.95

open and closed. in the world, complete with coverage This hardbound book from Howard Sams is not
maps of many of the major repeaters. Maps are available on the subscription bonus deal. Sorry,
included showing the states and counties, with the because it is one you will want if you intend to set up
areas of repeaters indicated. a repeater.

RADIO BOOKSHOP Peterborough, New Hampshire 03458.
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RADIO BOOKSHOP
This 30G-plus page book has material on

basic FM repeaters. national stand-ards fo r FM re
peaters. carrier operated repeaters, tone decoders for
repeaters. controlling repeaters with tone s, improving
repeater intelligibility. minimizing desensitization,
solving intermodulation problems, digital identi
fication. the WB6BFM identifier. a computer
optimized digital iden tifier, WAOZHT design data , the
Curtis identifier. the K6MVH autopatch, the Zero
DKU autopatch , the touchtane autopatch , setting up a
mobile station encoders for sub-audible, tone burst
and whistle-oil use, multichannel scanning, RF pre
amplifiers for repeaters, antennas Cor 2m FM, collinear
gain antenna for repeaters, welding rod groundplane,
high gain mobile antenna. poor man's frequency
meter, signal generator circuits, RF power measuring.
adjusting deviation, pocket sized transmitter and
receiver, low cost portable transmitter for repeater
use. UHF transmitter. super-regen receiver. repeater
zero beater, repeater controller. l O-minute timer.
repeater audio mixer. and more!

FM REPEA TER CIRCUITS MANUAL
HADRBDUND EDITION

TRANSISTOR PROJECTS

$4.95
$6.95

$2.95

VHF ANTENNA HANDBOOK $2.95

If you are now or ever intend to be active on any
of the VHF bands can you really afford not to spend a
lousy S2.95 for a complete and detailed book on VHF
ante nnas? You will find descriptions , d imensions,
tuning data. and diagrams of aU types of antennas in
this book. from an instant coathanger antenna to a
giant collinear beam, it is all here. Your antenna is the
cheapest amplifier you can build. Get this book.

$7.95
RADIO HANDBOOK The book has been nationally
advertised at $ 12.95, however we have a few co pies
available at this special price as a close -out on the 17th
editio n. 850 pages of handbook data and construction
projects. This is one of the best book bargains you'll
find - while it lasts!

DELUXE WORLD ATLAS Splele' $9.95

This is a beautiful Hammond atlas ... Invaluable if
you work DX or have any kids. We ran a subscription
special using these $20 atlases and had a few left over.
Take advantage of this and buy at the wholesale price.
While they last only.

'. Crammed with home co ns truction p rojects such as
a comple te communications receiver. a converter
converter, CW filter and monitor , to- IS-20m FET
converter, 40 & 160m converter. 2-6-IOm converter ,
30 MHz i-f strip , audio bandpass filter, 6m FETs,
audio derived AGC, 4 32 MH z conve rt er , 2m co nverte r,
megaphone, 1296 MHz converter, si mple 10m
receiver , FET preamps for 144 & 432 MHz. noise
clipper, SSB transmitter, 6m station , 6m ultra-midget,
160m transmitter, 4 32 MHz exci ter, varactor triple r
for 1296 MHz, FET VFO for SOm, VFO for HF and
VHF, VH F parame tric amplifiers, diode cont ro lled
break-in, slide bias modulator , modulating transistor
transmitters, FET audio compressor - plus technical
and theory material on designing RF power amplifiers,
zener diodes, integrated circuits , simplified tran sistor
design fo r the amateur, CW monitor, RTTY indica tor ,
crystal osc illators and mo re .

TELEVISION INTERFERENCE $1.50

Why suffer with lVI? 11 is curable and this newest
and most complete book will help you get rid of that
pesky misery .

DIODE CIRCUITS HANOBOOK $.95
There are 11 5 diode circu its in the handbook,

includ ing power supply a pplicat ions , regulators , ac
meter applications, all so rts of receiver de tectors
(A M-FM -SSB). noise limiters, squelch, AGe, vancap
tu ning, aud io d ippers, compressors, FM modulators,
RTTY key ing , varactor multipliers, field strength
meters , wavemeters, noise generators, and many etc.
Very enjoyable book. Cheap too .

73 BINDERS $4.95
These are no t available as a subscrip tion bonus. But

you st ill need the m to make your issues of 73 stand up
on the shelf. I t also helps keep back issues from
gett ing lost or sp il t on. Or into the hands of the Jr Op.
The binders are a gorgeous red and come with the
nicest set of yea r stickers you've ever seen . Dress up
your shack with these bibders.

SIDEBAND LOG BOOKS $2.00
Are yo u tired of using a log book designed back in

the 1920' s? T ry one of these I 972-type logs designed

by W2 NSD / I. A pad of 125 log shee ts , SY,x II , with

20 contacts per page will last you for 2500 contacts.
Try this first rea lly modern log shee t.

F ---- -- --·1

I
I Mail to: RADIO BOOKSHOP I

Peterborough NH 03458

I Nama I
Street _

I II City I
I State Zip I

Call I
~a~n~se~arate sheet listing bo~o~~



741 OP-AMP COR

and TONE DECODER

Peter A. Stark K20AW
196 Forest Drive
Mt. Kisco NY 10549

CIRCUITS

7 OUT

12 13 14

OUT -v. ,
10 II

- v OUT
e a

741 OIP-I " PAC I(AGE

~
~:;~OUT .\.!.

'" q'V""":DJ
r-"

. I N't1> ,....... 5 - IN

-<.v-
GN '

558 IN TO-8 CA N

B. Top views.

Fig. 1. The 74 1 op-amp.

5 6 7 8

0~;:t>---<~6 OUT

,
G"

741 IN TO- 8 PIN CAN

' ,N -IN QUT . V
558 OIP- 8 PACK AGE

OUT -v
74 1 OIP - 8 PACKAGE

GNO - IN - IN OUT

the inverting input and a signal here is
inver ted at the output. While this descrip tion
is usefu l whe n the o p-a mp is used as an ac
amp lifie r. there is a bett cr way of describing
the operation at de .

Since the two inputs have o pposi te
effec ts o n the o u tpu t , appl ying the sam e
input signal to both input pins will cancel
out and produce 110 outpu t . In opera tio nal
ampl ifier lingo, this is interp reted as mea n
ing that the ou tput is just halfway bet ween
the positive vol tage supply and the negative
voltage terminal. For in stan ce. if the lC is
run at + 12 V. then the ou tput will be
halfway between +1 2V and ground , o r at
+6V .

'"

A. Basic 74 1 op-am p c ircui t.

741 Series

Fairchild .u5B7741393 TO-S
Fairchild .u6A 774 1393 DIP-14
Fairchild .u9T7741393 .01 P-B
Texas Instruments SN 727 4 1J or N DIP-14
Te xas Instruments SN7274 1L TO-5
Texas I nstruments SN7274 1P D IP -8

747 Series {two up-amps in one easel
Fairch i ld J.15F7747393 TO-l0
Fairchild J.1 7A 774 7393 D IP -14
Texas Instruments SN 7274 7J or N DIP-14

558 Series (tw o o p-amps in one case)
Texa s Instruments SN 72558 L TO-8
Te xas Instruments SN 72558P DIP-8
Motorola MC1 558G TO-8
Motorola MC 1558P DIP-8
Signetics N5558T TO-8
Signetics N5558V D IP-8

T he int egr ated circuit CO R and tone
decoder circ uits shown here are hat h

novel. Both usc the 74 1 ty pe o pera t io na l
amplifier as a co mbination vo lta ge co mpara
tor. high gain a mplifie r and relay d river. As
sho wn in Fig. I A . the o perat io nal a mplifie r
has two input pins. o ne o u tpu t p in . a power
su pply pin , and a ground pin . Some unit s
also have two "offset-null " pins. but since
these are need ed o nly in specia l cases they
are not show n.

T he 74 1 type o p-amp is availab le under
different numbers from severa l manufac
turers using different case sty les as shown in
Fig. I B and Table I. Obviously the 74 1
o p-arnp and all its di fferent versions are very
popular, and it is oft en availab le for under a
dollar .

Of the two input s, the o ne labeled + is
also often called the non-invert ing inpu t ,
mea ning that an input signal on this pin is
amplified without being inverted (turned
upsid e down.) The input labeled - is called

TABLE I

741 type IC Manufacturers and Numbers

Manufacturer Number Case &
No. Pins

JULY 1972 FM -66 83



I

" "s '" I '-'EG, •

• ' 12 '0' •
•

R' •• •
." •- '"

,
~J--C I

,- ,
•-bIO.. F •

This happens only if the input to both
input pins is the sa me, within a small
amount known as the offset. If th e plus
input is made more positive than t he minus
input then the output goes more posit ive.
Because of the high gain , only a small
difference in inp uts is enough to bring the
output as high as it can go, within a volt or
two of the positive supply voltage .

On the other hand, if the plus input is
more negative than the minus input, then
the output quickly swings down to within a
volt or two of ground . If we connect a relay
from the output to ground as in Fig. 2, we
can operate that relay by slight changes in
the voltages fed to the two o p-arnp inputs.

The circuit in Fig. 2 is a CO R (Carrie r
Operated Relay ) I devised for use with a
Vanguard 2m F M receiver. There is a point
in this receiver at the output of the audio
amplifier which swings from its normal +9 V
or so down to about +8V when a station is
received . I wanted to operate a relay when
this voltage dropped .

I simply fed this voltage to the minus
input of the op-a rnp through 47K resistor
RI , with capacitor C I removing any audio.
At the same time, the plus input connects
through another 4 7K resistor R2, to the
wiper of R3 which provides an adjustable
voltage which can be set anywhe re between
OV and + 12V. For our applica tion we adjust
R3 for abou t 8 .S V.

In this ap plicat ion the op-amp acts as a
voltage compara tor, comparing the voltage
from the receiver against the 8 .5 V referen ce
from R3. With no received signal the receiver
provides about 9 V, whi ch is higher than the
8.5V reference. Since the minus input to the
op-amp is the refore more po sitive t han the
plus inpu t, the output voltage is near ground
and the relay is off.

Fig. 2. A COR circui t using th e 74 1 op -amp .

TO RCVR

. 12 V

R
e

12V d e tow power
relay (S igma 65F 1A - 12 DC
or Calectro 01 ·967 )

W orks on
I IO VAC

512.95

•

FREE
INFORMATION

LEE ELECTnvNIC LABS. INC.
88 Evans St ., Watertown, MA 02172

ARNOLD'S ENGRAVING
Personalized

tit Or l q l n.l! Tes t· .......rs " .-. ...... . 1
tl'Ilt prtpl rts you . t ~_ fO T fCC f l"' t
,Inc! ~c Olld el u s H e.." ., . Includes Up
D. e.d ""lt i pl. choiet tn ti Inc! ~.Y
~c~... t lc dt '9T' -s . PlUS - ·Stl f.S tud,
~t1H1 T• • t. " • • (ilL" $9.95 Pos t~ ld

ARNOLD'S ENGRAVING
2041 Linden St. Ridg ewood , N.Y. 11227

Meta ltex La pel Bar· $1.50 Metaltex Tie Clip. $2.25

ElECTRIC

ON·THE·AIR
SIGN

WITH CALL

Will allow you
to Dynamically test all ':";:;';;""i'
types of capacitors.

ONLY $16.95 postpaid
Cap.citance Range: .00025 - 1000 mfd.
Sensitivity: Over 200 MEGOHMS

Dealer Inquiries Invited
JU-DAY UNCONDITIONAL MONEY BACK GUARANTEE
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NU SIGMA ALPHA
Internationa l Amateur Rad io
Fraternity. Memberships now
available . I netudes wal l certtfi
cate , I.D. card, ne w sle t te r , a nd
more . Send for free b rochu re .

BO X 310, DEPT , 73,
BOSTON MA 02021

TELETYPE -RIBBONS-TOROIDS
Lutrest prices anuuhcre !

88 mhv TOROIDS 40/$10 . ppd. 
Fresh RTTY Ribbons 121$3.50 ppd.

MACHINES - GEARS - SUPPLIES - TAPE

Stamp fo' VAN W2DLT 302X PASSAIC AVE
CATA LOG STIRLING. N. J . 07980

TELL OUR ADVERTISERS

Courses Taught: General Theory and Code
Ad\.anced Theory and Code
Amateur Extra Theory and Code

Golf privileges at New River Country Club; also fish ing

THUL Y A VACA nON WITH A PURPOSE!!!

CAMP ALBERT BUTlER RADIO SESSION
13th year - Jul y 29· Aug. 12th

~ <, '::~d~~:c~et size for
Send ':: , ............ t e stin g AC -OC
$ 1.50 fo r o ne. ~ 1 0 0 t o 600 vo lts
Also write for ~ "1

quant ity prices. , IS"x 5"

PALMER TESTER
9612 Rayto wn Rd .. Kansas C it y , M O 6 4 134

People artended from the f ollowing sta res an d areas:
North C&rOlina, Sout h C&rOlinal.!dissouri, Tennes
see, Utah, F lond a O k laho ma west Virpnia , Ala·
bama , New HampsM;e , Io w a, D istric t of Columbia,
Vermont, A rizona , Indiana , Ohio, New Jersey,
New Yon::, Ma ssachusetts, Maryland , Virlinia, Illin
ois, MicbJpn G eor&ia, K an.sa.s, Mississip p i , Nebras
ka, . Ma ine , k entucky , California, New Mexico,
Arkansas, T exas, Wisconsin, Lo uisiana , Oregon,
Connecticut, Minnesota, Pennsylvania .

O UT OF ST A T E :
Puerto R ico; Saska t c h ewan , Ca nada; Ontario , Can
a<!aj Quebec, Canada ; G ranada, S pain " London,
EIl&Jand; GenevaL~witzerland: Netherland. An
tilles; St. C rab, VUlP-D Islands

[C.l. Peters, K40NJGen~;S:;':;; a-;:; - --l
I Gilv in Roth Y.M.CA.• Elkin, North Carolina I
I Pkau .end me the B oo letet and Application BEanie I
I for the Cam p Albert Butter R ad io Se..ion. I
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I Add,... I
I I
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0 " (S igma 65F 1A 12 DC~-
.,
"0

•

As soon as a signal is received , the
receiver voltage drops below 8 .5V. The plus
input is now more positive, and the output
goes posit ive, pull ing in the relay .

The circuit would operate quite well
without R4 , the . I MQ resisto r from the
input back to the plus input , t urn ing on the
relay when the inpu t voltage drops below
8.5V and releasing the relay when the in put
voltage goes back above 8 .5V. But o ccasion
ally a very weak signal will cause t he inp ut
voltage to swing back and fo rt h ncar 8 .5V,
causing the relay to pull in and o ut.

To prevent this relay chat ter. R4 feed s
back a portion of the voltage at the output
back to the plus input , increasing t he refer
ence voltage fed in from R3 by about 0 .2V
when the relay is on, and dropping the
refe rence by about O.2V when the rela y is
off. This way the relay doesn 't go on until
the receiver voltage drops below 8.3 V. Once
on , the relay stays pulled in until the input
voltage goes back up to aboul 8 .7 V. This
hysteresis effec t prevents relay chatter on
weak signals by changi ng the circ uit into a
Schmitt trigger. The dead band can be
tightened up by increasing the value of R4 ,
or elimi nated by removi ng R4 entirely .

Anot he r applicat ion of the 74 1 o p-a mp,
aga in used as a voltage comparator and relay
driver, is shown in Fig. 3 . Here we have an
1800 Hz tone decoder.

To see how it works, assume first there is
no input signal. Resistors R I , R 2, and R3
form a voltage divider between +12V and
ground, and set up the basic biasing for t he
circ uit. The voltage at the co mmo n point
between R I and R2 is about +3.3V. Since
th is point co nnects to the min us input of the
op-a mp thro ugh R6 and R5, it provides a

YOU SAW IT IN 73
Fig. 3 . 18 00 Hz decoder.
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positive bias to this input. At the same lime
the voltage at the common point between
R2 and R3,is about OAV more negative , and
this point connects to the plus input of the
op-amp through R7 and R8. Since this
makes the plus input more negative than the
minus input, the output of the op-amp is
near ground, and the relay is off (the relay
can pull in only if the plus input of the
op-amp becomes more positive than the
minus input).

Now suppose an audio signal appears at
the input terminal. This signal is fed through
Cl and R4 to a series tuned circuit con

. sisting of Ll and C2, tuned to J800 Hz. The
audio signal appearing across the entire
tuned circuit is rectified and filtered by CR I
and C5 and applied to the minus input of
the amplifier. Also, the signal across just Ll
is tapped off, rectified and filtered by CR2
and C4. and applied to the plus input of the
op-arnp through level control R7. Both CR I
and CR2 produce positive rectified voltages,
but the output from CI<2 tries to tum on
the amplifier and close the relay, while the
output from CR I tries to keep the relay
open.

The tuned circuit does two things at the
same time. First , a series tuned circuit at
resonance acts as a short circuit, shorting
any 1800 Hz signal to ground . Thus it acts as
a notch filter, removing 1800 Hz signals
from the input to CR I.

But at resonance the current through LI
is quite big, so the voltage across it is high.
Thus the tuned circuit selects 1800 Hz
signals and sends them to CR2. The total
effect of all this is that 1800 Hz signals try
to close the relay. while every other signal
tries to force the relay open. The relay can
only close if there is more 1800 Hz signal
than everything eJse combined. What this
really means is that the decoder can't be
triggered by noise, speech or even singing 
it needs pure 1800 liz tone.

Potentiometer R7 adjusts the bandwidth,
and also affects the sensitivity of the de
coder. The -proper way to adjust it is to set it
for the required bandwidth , and add a
separate gain control before the decoder to
set sensitivity. Toroid and capacitor toler-
•
ances being what they are, you will probably
have to try several capacitors to get the

,

Over 285.000 QTH'.
In the U.S. edition
Complete for 1972 U.S.
CALLBOOK subscription

Just $14.95
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(less service editions)

$8.95
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licensed radio other valuable
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operating more e ItI
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PLUS
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pletelY up·to ~at~rchasing four com
of the cost a06KS as before. You
ptete CALLB u stay better

ey - yosave mon
informed.

Over 180.000 QTH's
In the OX edition
Complete for 1972 OX
CALLBOOK subscription

Just $11.45
OX CALLBOOK for 1972 See your

(less service editions) favorite dealer
$6.95 or Send today to

(Ma i l orders add 25t per CAllBOOK
for postaee end handline)

E fOil RADIO AMATEUR II6 k
'Hll\~IlEE J1caDo INC.
811OCI-\\lIlE Dept D 925 Sherwood Drive

• L.e Bluff, III. 60044

86 73 MAGAZINE



No Climbing Necessary
With Hinged Base

Minimum configuration
is tested for 80 m.p.h,
winds with the maximum
free standing rating of
140 m.p.h.

50 FOOT TOWER
11 sa. FT.

ANTENNA WINDLOAD

UNIVERSAL
MANUFACTURING

COMPANY
6017 E. McNichols

Detroit. Michigan 48234
Tel: 313·368.{)730

as show n in
photo

UNIVERSAL
Self Supporting

T.V. Ham & Radio
ALUMINUM

TOWERS

Contact
your local d istributor .

Write for Information on
other tower sizes up to
9 0 ft.

•
•

IBROPLE
Ii ENJOY EASY,

RESTFUL KEYING
$22.95 to $47i95TH~ VIIROPL X

co.. INC.
833 Broadway.

New York , NY 10003

•
•

FM Schematic Digest
A COL LECT ION OF

MOTOROLA SCHEMATICS
Alignment, Crystal, and Technical Notes

covering 1947·1960
136 pages 11 y," x 17" ppd $6.50

S. Wolf
Box 535

Lexington, MA 02173

•

TABLE II
Bandwidth and Level

Bandwidth adjusted to
100 Hz 200 Hz 400 Hz

Minimum Input 1.2 0 .8 0 .6
Required Irms vol ts)

Measured bandwidth at
1V rms input 150 390
2V rrns input 112 210 430
5V rms input 130 230 430
10V rms input 100 210 420

Another, and far sim pler way , is to
change the decoder to prevent the desensing
by signals a utside the passband. This is easily
done by co nnecting the anode of CR2 to the

center frequency just right. My C2 capaci
tance actually measures closer to 0 .09 J.lF
than 0 .1 j1F.

As shown in Table [I, the bandwidth is
remarkably independent of input level , un
like many decoders which become as broad
as a barn when fed with strong signals . lf
anything, bandwidth becomes a bit smaller
at high levels.

The input impedance is about 470n and
minimum input voltage for reliable opera
tion is between 1 and 2V. Thus the decoder
can be bridged across a 4 or sn speaker line,
or even across a soon unbalanced line. If
the available signal is too low, you can
reduce the value of R4, but don 't go below
about 250n. If you need even more sensi
tivity , use a 3 : I or 10: I step-u p trans
form er - a filament transformer of the right,
turns ratio will do just fine .

Don't forget that the decoder won't
respond to a tone if it's accompanied by
speech or other tones , because anything
other than the desired frequency desenses
the input. This is a useful feature -since it
means you won't get false responses to
speech , noise, or even music . Under certain
conditions, however, you may not want this;
for example, in a Touchtone decoder wh ere
there are two simult aneous tones.

There are several way s to get aro und this.
•

The best is to first separate the high Touch-
tone tones from the low, and thus keep t he
low group tones from the high group de
coders and vice versa. This is the way the
telephone company does it , and it works
well , since it will detect only one tone in the
high group and one in the low at a time .
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RISTAO TOWER CO.
P.O. Box 115. Hanford, California 93230

.SPACE SAVER
'OWERS & MASTS

CZ series towers, cranks up, installs
without guy wires. New lacing design
creates greater strength.
Mini and Magna rotating masts •.• high
strength galvanized tubing, self support
ing crank-up.

For complete details and prices please
check your local dealer or write

VHF CONVERTERS Fig. 4. Two-tone decoder using one toroid.

We manufacture a complete line of
converters for 50 through 432
MHz. Models' to suit all needs. DX.
FM, ATV. MARS, etc . A postcard
will bring our new FREE CATA
LOG with pictures, schematics,
specifications and prices.

JANEL P.O. Box 112
Succasunna, N.J . 07876

LABORATORIES TEL : 201 -584-6521

~_I_ CX7-A

NEW Alpha 77A - now by eMI. New 8877
final • .I.I:::i..E l in ear for~ cxz "A. X.Q.!.! wil l never
know hOWiitt le it costs to own I1:::I..E Incomparab le
prestige CX7·A or ALPHA 77P.unt1TY..Q..LL write or
phone usthe trade -indeal~. We usual ly

"VXESI NO ONE ANYWHERE
BEATS OUR DEAL!

Phone : Days - (305) 233·3631
Nights · Weekends (305)666.1347

AMATEUR-WHOLESALE ELECTRONICS
-S817 SW 129 Terrace, M iami FL 33156-

junction of CI and R4, instead of to the
toroid. This .leads to a rather roundabout
way of detecting the tone; any input signal
will try to operate the relay, via CR2 and the
plus input of the op-amp. But at the same
time, every signal outside the passband will
try to prevent operation, via CR I and the
minus input. By carefully adjusting R7, we
arrange things so only signals within the
passband succeed .

Along the same lines, Fig. 4 shows how to
use one toroid to detect two tones. If you're
careful you might even get more tones out
of it , though I haven 't tried it. All unlabeled
parts in Fig. 4 are the same as in Fig . 3; only
parts in the dashed box are added for the
second tone.

The values of Ll and C2, in Fig. 3, are
chosen to detect the lower of the two
frequenci~s, and act as a notch filter at this
freq uency. Once this is done, C6 is chosen so
that the series combination of C2 and C6
resonates with Ll at the upper frequency, to
form another notch filter .

In theory, we could add as many of these
additional sections as we wan ted, and it
would be really dandy to have a complete
Touchtone decoder with just one toroid, but
in practice it won't work. Every added
section degrades the Q (and therefore band
width) of the whole system. Moreover, the
frequency-determining capacitors are shared
among several frequencies, and so adjust
ment becomes really difficult. But it's a cute
scheme.

. ..K20AW
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Ralph E. Taggart WBBDQ T
45 15 Oakwood Drive
Okemos MI 48864

A Simple Solid -State

Flying Spot Scanner

For Slow- Scan Television

Fig. 1. Block diagram of the solid-state flying
spo t scanner sy stem .

dc amplifier for boosting the photo
multiplier o utput to a suitable level for
driving the test generator su b-carrier o scil
lator.

Ho w it Works

Figure I shows a block diagram of
the entire system. With no signal from the
scanning module , the test generator pro
duces a composite slow-scan signal con
sisting of o ne 30 ms vertical sync pulse of
1200 lIz repeated every eight seconds,S
ms horizontal sy nc pulses of 1200 Hz at a
15 Hz rate , and a video tone (between
sync pulses) of 1500 Hz. The sync pulses
cause a sq uare 120 line slow-scan raster to
be produced on t he mo nito r sc reen w hic h
is black due to the 1500 lI z video tone.
Since the scan ning module CRT has its
pla tes slaved to the CRT in the monitor,
a raster is produced o n this tube as well.
Since the scanning CRT is unaffec ted by

MONITOR

~ VERT OEFL.ECT ION 000
}s:HORIZ DEFL ECTION

+ 400V o 0,
1500Vu"' •

GRO UND
000 0 0

INPU T

S S TV

0 +6.~ TO
TEST

a>MPOS<T<
+ ' 2 VOC SSTV SIG

GENERATOR

"';JL IER

RECORDER

hL
i NPUT

931PHD
MUTlP

SL IDE

CATHOO
RAY T

A fly in g spot scanner is a device
which uses a raster on the face of a

cathode ray tube to produce high quality
television pictures from either photo
graphic slides or prints and drawings. It is
usually more economical to build and
easier to adjust than a vidicon camera, a
factor which makes the flying spot scan-

"ner (FSS) an ideal first camera construc-
tion project for the newcomer to SSTV .
The ease of operation and picture fidelity
of a well designed FSS unit also makes it
a valuable station accessory even when a
vidicon camera is avai lable . Using the FSS
to televise most routine pic ture material
reduces the total operating tim e on the
SST V ca me ra vidicon, an im portan t facto r
considering the d ifficu lty in obtaining the
special 7290 slow-sca n vidicons.

The flying spot scanner which I
developed to take the load from my own
transistorized camera consist s of three
separate units :

I . The normal station SSTV moni
tor, which , in addition to disp laying the
picture output, provides both operating
and deflection voltages for the FSS scan
ning m odule .

2. An SSTV test generator which
supplies a signal to trigger the sweep in
both the monitor and sca nning module , a
sub-carrier oscillator which is modulated
by the scanning module o u tput to pro
duce the picture, and a variety of useful
test outputs which are co mple tely inde
pendent o f the scanning module .

3. The scanning module which con
sists of a scanning CRT whose deflection
plates are slaved to those of the monitor
CRT, a 93 1 photomultiplier, and an FET
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Fig, 2. The SST V
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test gen erator circuit from a circu it described by K 7Y Z ZI.

the video tone, it can be ind epend ently
set fo r a modera tely bright raster. A
photographic slide is placed ove r the face
of the scanning CRT so that th e light
from the raster, actua lly a fast-moving
spo t of light, mu st pass through the slide
before reaching the 93 1 pho tomultiplier
tub e. The 93 1 converts the varying light
intensity to a minute volt age which is
internally amplified by th e photomult i
plier to a level ranging from - .3V under
no il lum ina tion (b lack portions of the
picture ) to - 3.QV und er full illum ination
(white portions of tbe picture), A single,

FET is used as a de ampli fier with an
adjustable output threshold , producing an
outpu t signal rangi ng fro m a ppro ximate ly
6,SV (black) to 12,OV (w hite). Tli is to tal
range, when appli ed to the test generator,
shifts the sub-carrie r oscilla tor fro m black
(I SOO liz) to white (2 300 /l z) in a linear
fash ion , result ing in a replica of th e
original slide being reprodu ced on the
monit or screen. This video inform ation in

90

no way affect s the sync pulses, and since
there is no video interconnection be tween
the scanning CRT and the monitor, the
picture will remain until th e slide is
removed from th e scanning module CRT
face . The brightness con trol on the scan
ning module CRT fun ct ion s as th e system
contrast control and can be varied to
produ ce the pro per light level fo r good
co ntras t. A T or Y connector is used at
the SSTV output jack of the test gen
erator to record the picture output for
later playback . The use o f th e monito r to
supply scanning and operat ing voltages for
the scan ning CRT and 93 1 photomulti
plier not only reduces cost, but simplifies
co nst ruction as wel l.

Construction

Monitor. Very little needs to be
done wi th the monitor to fit it in to the
sys te m. An au xilliary socke t should be
installed on the rear apron to make
deflect ion and operat ing voltages avail-
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80 Meter Ra nge in FT·243
Color TV 3579.545 KHz (wi re leads)

Depend on . . .
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16 KHz to 100 MHz in
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in stock. We manutac
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all model SCANNERS.
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Inquire abo ut special
quantity pr rce s. Order
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money order.
For first cl ass nidi! ad d 15C per
crystal.. .for airma il add 20C ea.
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new catalog - $.25 handling

CRYSTAL BARGAINS

SURPLUS ELECTRONICS
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SEMICONDUCTORS
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4252 Pearl Rd., Cleveland, OH 44109
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No one anyw ere eats our deal!

(AMATEUR-WHOLESALE ELECTRONlcsl
8817 S.W. 129 Te rrace . Miami . F L • 33156 • U.s .A .
Pho ne : 130 51 233-3631 • Ntgh ts - week e nds 1305) 666·1 347

• Expor t Or ders Our Specia li t y •

JEFF-TRONICS

Fig. 3. Photograph of the vector circuit board
layout used by the au thor for the SSTV test
generator used in the FSS system.

able . Since the scanning unit should use a
CRT that is ide ntical with the o ne use d in
th e monitor, all required voltages should
be available. In my case , I used a six pin
Cinch Jones socket for the vert ical and
h orizontal deflect ion lin es ( 2+2 ) , th e
400V requ ired for the astigmatism string,
and a gro und line . Required high voltages,
ap p rox ima tely - 1500V a nd perhaps
+ 1500 V (de pending o n the ty pe of CRT
used ) are best brought out via standard
UHF coax co nnectors . Care sho uld be
taken th at the m onitor CRT display is
co mplete ly linear, fo r the linearity o f the
finished picture will be governed by this
fac tor since the two CRTs in the system
are "slaved" during operat ion . Vertical
non-linearity is the most co mmon type
and is usually cause d by a faulty dis
charge capacitor. If necessary , a number
of high -quality m ylar units sho u ld be
paralleled to achieve the desired ca paci ty
and discharge charac teristics.

Test Generator. The heart of the
entire system is a so li d-s ta te SSTV test
genera tor developed fro m a circuit de
scribed by K7YZZI . The changes incorp o
rat ed in th e circ uit have been relatively
minor. The transist ors originally specified
have been re placed by Motoro la H EP and
RCA SK series general re placem ent types.
These types are usually obtai ned fairly
easily. Some of the RC values have been
changed and the " do t-bar" and "sync"
test posi tions have been deleted , while th e
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FSS video position has been adde d. The
unit was co nst ructed in its own cabine t
with an in ternal power supply so that it
can be used independently as an SSTV
signal so u rce, if req uired. Figure 2 shows
the schematic , while Figs. 3 and 4 show
the circuit board and completed unit. T he
unit is ce rtainly much larger than required
and if miniaturization is your thing, it
could ce rta inly be reduced considerab ly in
size. In addit ion to its fun ction in the
FSS syste m, the genera tor wil l also pro
duce a black raster, white raster, a raster
with a con tin uously variable grey level,
and a stable bar patte rn.

Scanning Modu le. This module con
sists o f the CRT and its associated co ntrol
circuits, the 931 photomultiplier, and the
FET de amplifier. A piece of cobalt glass,
availabl e in most high school che mistry
labs, is positioned between the CRT and
93 1 to filter out th e long-persiste nce
yello w com po nen t o f the 1'7 phosphor,
Without this pr ecaution, the am plified
phototube o u tput would conti nuously
drive the sub-carrie r oscilla to r to whit e
(2300 li z) due to the persist en t ye llow
glow o n the face o f the CRT. My module
is built o n a 6x 17x2 in . chassis. A shorter
chassis co uld be used if mirrors were used

Fie. 4. In terior view of the completed SSTV
test generator. Fron t panel controls (no t shown )
include po wer, fun ction selector (SI), hori
zontal frequ ency, and the grey scale adjust
(R l ). Th e remaining pots are mounted on the
chassis be tween the circuit board and the front
panel. Th e rear portion of the chassis contains
power supply components. Th e small circuit
board includes bridge rectifier diodes and a
zener and regulating tra nsistor.

WE PAY HI GHEST CASH PRICE
for Electron Tubes & Semiconductors
Immediat e Payment on Unused Tubes

H & L ASSOCIATES
EIt aaoetnoort Industr ial Park
El iza beth, New Jersey 0 7 206

(20 1) 35 1-420 0

Ham-Quadri Antenna

_._ • •• __ • • • • • • __ - • • 0_••
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(see photo l - CLEA N, NON·OBSTRUCTING
for TOP·OF·MAST RADI ATION from MARl ·
TIME MOBILE-

COMMERCIAL QUALITY - First Class Rug
ged , Lightweight , Seawo rthy & Weatherproof
Materi als & Wor kmanship - 100% TESTED -

SATISFACTION GUARANTEED $395 plus
tax, Prepaid o r C.O.D., F .O.B. Los Angeles,
Californ ia -

M ' (M Squared) ELECTRONICS,
28627 Bridle Lane, Miraleste, CA. 90732

For SUPERIOR, PROVEN PERFORMANCE
in: MARITIME MOBILE , PORTABLE , TRAIL·
ER PAR K , or APARTMENT operation -

.- _ -.-. --- ..- _. -
•

~ X/STORS, POTS, l
I PCB DRILLS ;
• 2N2222A: NPN Silicon, Vc. 75 V, 0. C. Belo I
I 40 Min. al.5 A {" TO-18 •
· I2N2907A: PNP Silicon, 1oC. 6 0V, DC Belo •
• 50 Min al.5A, f,200 MHZ :i 5K.Q Bourns 3292 P-502 (3/8"Square) I
I ALL ABOVE .5 0 ea Wrtfe far qly. p rices, i
• Damore 16-011 PCB. DRIL L PRESS$IOD.•
: REICH ASSOCIATES, INC. i
: PO B OX 73 , PLANO, TEX 75074 •
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Fig. S. Scann ing module an d interconnections with the monitor. The 3RP7A CR T is shown as an
example only, for in ac tual practice the scanning CR T should be of th e same type as that used in
the m onitor. O ther CR Ts will require. differen t values in the astigmatism and brightness-focus
networks an d the monitor values should be duplica ted. The - l SOOV is m o st easily carried via
coaxial cable an d suitable connectors. If a high positive accelera tor voltage is required fo r the CR T
used, it may be carried via a similar cable. Controls are: R6 - Horizontal Size; R8 - Vertical Size;
R ll - Astigmatism; R S -. Brigh tness; R3 - Focus; and R 2S-Dc Level Adjust. Tl is a 6.3V 1.2A
filamen t transformer with secondary windings rated a t 2 k V or better.

in the syste m, bu t th e d ist ance be tween
the C RT face and the photomult ip li er
should be kept a t least 4 or 5 in . if the
pic ture d efini tion is not to be degraded
by para llax factors. The CRT should be
firmly mounted and some mean s incorpo
rated to keep the photograph ic slides
pressed firmly against the tube fa ce . Small
metal clips may be used o r a slide hold er
can be constructed and attached to the
tu be face. If elega nce o r co nvenience are
no object , the slides can sim ply be taped
to the C RT sc reen! If you plan to use t he
scanner in a lighted room, a black hood
or box asse m bly ca n be const ructed so
that the C RT and the 93 1 fo rm a
light-tight system o nce the slide is In

place . The to p of the chass is and til e
insid e o f the hood shou ld be painted fla t

black or faced wit h bla ck const ruc tion
paper to eliminate stray re flec tio ns.

The schematic of the sca n ning mod
u le and mon it or in terconn ect ion s, Fig. 5.
show values in the b rightness. foc us , and
as tigma t ism networks that a rc consiste n t
with t he 3 RP7 A used in m y ow n moni
to r. If yo ur mon ito r uses an o ther tu be,
simply subst it ute equivalen t ne tw orks
from yo ur own mo nito r circuit. In the
eve n t of such a change, be sure to mod ify
the C RT socket con nect io ns as req uire d.
The 9 31 req uires a negat ive voltage of
some 600 or 700V for p roper o pe ration.
Alter the relative values of the resist o rs
foll o win g the foc us pot in yo u r ow n
circ uit so th a t th is vo ltage is avai lab le.

High voltage wire should be used
where ap pro pria te and the brightness and
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Fig . 6 . Diagrams o f th e mechanical layout for two basic approaches to FSS design . (A ) shows the
transmitted light system, suitable for photographic slides and other transparencies, used by the au thor. (B)
sho ws a more com plex arrangement, suitable for televising photograph prints and drawings, as used by
K7YZ Z2. The arrows indicate the orien unicn o f the key in the 931 socke ts so that the light sensitive area
of the tube fac es in the p roper direction.

focu s po ts should be insula ted fro m
gro und and eq uippe d with insulated shaft
ex tensions. T he focus, ast igma t ism, an d
de o utput level ca n be placed any where
that is co nvenient as they arc rarely
adj usted afte r initia l se tup . The brigh tness
co nt ro l is the system co nt rast con tro l and
sho uld be placed for convenient adjust
ment when the scan ne r is in operation .

There are actually two options avail
able in cons t ruc t ing the scanning unit. My
own unit is built to handle photographic
slides and transparencies and the general
layout is diagrammed in Fig. 6a . It is also
possible to se t the scanner up to transmi t
pictures fr om photograph ic prints and
d rawings. The somewhat more co m pli 
ca ted mecha nical layo u t is d iagram med in
Fig. 6b. Here a lens is used to focus an
image of the sca nn ing raste r onto the
pho tographi c subjec t. T he li ght ref lected
from the subject is picked up by two 931
photomultipliers. Th is a ppro ach was used
by K7YZZ in his lube FSS circ uit ? and
anyo ne con te m plat ing this approach is
urged to consult this art icle for details o f
mechanical layout.

Adjust men t and Use

T he test generator sh o uld be a ligned
firs t. The generator out put sho uld be
co nnec ted to a frequ en cy counter o r
some other setup for det ermin ing the
fre q uency of th e audio output. The base
of Q8 should be grounded with a lest
lead and the sync frequen cy co nt rol ad
justed for 120 0 Hz output. Remove the

~.

Fig. 7. A pho tograph of the author 's scanning
m odule. The CRT is enclosed in an alloy shield
to eliminate the e f fec t of external magnetic
fields. The 931 o n the far left has been painted
black ex cep t for the photosensitive "window"
while the chassis enclosure has been lined with
dark felt . A felt lined cover is placed over th e
top of the uni t after the slide is in place.
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Fig. 8. Typical picture output as viewed on the
author's SST V m onitor.

. . .WB8DQT

References cited :
I Hutton, L. K7YZZ. A Slow-Scan Television
Signal Genera tor. 73 Magazine, July 1969 .
2Hutton, L. K7YZZ. A Slow-Scan Television
Picture Ge nerator. 73 Magazine, October 1967.

using dry transfer lettering. " Instan t"
slides can be m ade o n acetate using ind ia
ink , wax marking pen cils, or many of the
fel t tip pens available on the market.
Variou s portions o f the slide may be
cro ppe d o r en larged, within the resolution
limits o f the CRT, by changing the size
and position of the scanning raster. Figure
8 sho ws some typical output from the
system. Building a system of this so rt is
certain ly o ne of the easies t and least
expensive ways to produce high quality
SSTV pictures.

test lead and switch SI to the "black "
posit ion , adjusting the black frequency
con trol for 1500 Hz ou tpu t. Swit ch S I to
the " white " position and adjust the white
freq ue ncy con trol for 23 00 Hz o u tput.
This series of adj us tmen ts sho uld be re
peated severa l tim es as there is so me
interac t ion between the various frequency
con trols. The genera tor should then be
co n nected to the monitor and Sl
switched to the bars posit io n. The hori
zon tal frequen cy should be adju sted for a
sta ble display of fo ur ver t ical white bars
and the vert ical frequency should be
adjusted for an eigh t sec. fram e time . At
th is point, wi-t h o ut plugging the sc an ning
module into the test genera tor , the fol
lo win g monitor displays should occur a t
each setting of S I :

BARS - f our vertical white bars o n a
black backgr ound .

BLA CK - a pure bla ck raster.
WHITE - a pure white raster.
G REY - a raster wh ose intensity can

be varied from black to white using RI .
FSS VIDEO - a black raster.
Turn o u t all o f the room lights o r

cover the 93 1 photomultiplier. Plug th e
video line from the scann ing module in to
the genera to r and apply power to th e
sca nn ing unit. T he de level con trol should
be adj us ted to the point where the sub
carrier o u tput just begins to rise above
1500 Hz . T urning o n the room lights o r
removing the cover o n the 93 1 sh ould
immediat ely cause the raster o n the moni
tor to go from black to white . Turn o u t
the room lights and adjust the sca nning
module b righ tness, focus, and astigmatism
con trols for a moderately bright, well
focuse d raster. The resp ective size con
trols should be adjusted for a sq uare
raster of a size appropria te for the slides
being used . Very small adjustm en ts in
cen tering ca n be made using the monitor
cen tering controls . Put a slide in place
and adjust the scanning module brigh tness
cont rol fo r the best picture con trast when
viewed o n the sta t io n monitor.

Photographic slides, ei t her colo r or
black and white, may be used directly in
the syste m. Call signs and other printed
mat erial ca n be prepared o n clear acetate
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Fig. 1. A ctive low-pass filter.

.,

R2, and R3 serve to vary the frequency
response by altering the gain, im pedance,
and waveshape. The cu toff frequency io
fo r this filter is given by :

I
fo = 2" R C

The RC product in the above fo rmula
incorporates the su m of the individual
values of resistances and capac itances in
the network . The circuit of Fig. I is a unity
gain amplifier when operat ed under opti
mum co nditions . In addit io n, the gain will
be primarily dependent upon the value o f
R, which is always in series with the signal
fl ow. Moreover, the value o f R is, to a grea t

A lt ho ugh information co ncernmg ac
tive network theory in the form of

inductorless filters was published by Linvill
in 1954 , it is only since the popularity of
solid-state devices and miniaturiza tion that
renewed research has shown their real
poten tial.

In seeking a sta rt ing point fo r act ive
filt er design , we must consider the desired
fun ction of the network and it s passive LC
or RC counterpart. A basic LC low-pass
filt er can be used as a design prototype for
any o f the o ther filt er ty pes. Similarly,
basic RC net works will be used as design
protot ypes for active filte rs. In choosing a
network which we hope will produce the
desired response, it is important to remem
ber that some designs are more applicable
to specific fu nctions than others. For
instance, RC ladder networks lend them-
selves to low and high-pass designs. The RC
twin-t ee notch configuratio n fu nctions well
as a bandstop or adjacent freq uency elimin-
at io n network , while RC active peaking Vjo-...-Y;"'T-{{

network s provide the Q for a bandpass
response. Where it is necessary to improve
the performance of the single network ,
act ive sectio ns may be cascaded , mu ch like
multiple sect io n LC filt ers.

Figure I shows a third-ord er ac tive
low-pass filt er with the three poles being
simulated by freq uency-depe ndent capaci
tors C I , C2, and C3. The resis tances R I ,
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Table I

Insert ion

C1,2,3 R 1,2,3, Loss fa ·3 dB ·10 dB ·20 dB

A .001 620 8dB 28 kHz 100 kHz 175 kHz 220 kHz
B .001 1 k 7dB 17 kHz 75 kHz 140 kHz 300 kHz
C 560 pF 4.7 k 17 dB 7 kH z 50 k Hz 90 kH z 160 kHz

exte nt, dependent o n the corresponding
value of C. In prac tica l conside ra t io n, the
cu to ff freq uency is limit ed by the required
value of f . As the value of C is decreased ,
and R remains the same, the cutoff fre
quency is increased . The same is t rue for
the resistor values. Consequently, there is a
point where minimu m capaci tance req uires
the increase in the value of R to o btain a
higher cutoff freq uency. T his is done at the
expense o f higher insertion loss or lower
gain .

The value o f the emi tter resisto rs was
chosen as o pti mum for maximum gain o f
the MPS 6520 transisto rs. Table I gives the
results of trying different values of R and C
in the low-pass filter circuit. Figure 2
shows the plotted frequency response for
the values of Table l. From these results , it
is o bvious that two major areas req uire
improvemen t. Of greatest im portance is the
lack of a sharp cutoff at the - 3 dB point.
We should also ex pect a minimum of 15 d B
attenua tion 'per octave . High insertion loss

also affects the overall response, fl attening
the peaks and decreasing the gain. A
reasonable impro vement should be ex
pected if we could design a similar filter
with less insertion loss and steeper slo pe.

Figure 3A shows two cascaded RC
networks. When this two-pole network is
placed in the signal path, each section
( R ICl or R2C2) exhibits its ind ividual
frequency charac te rist ics, which are alge
braically added to produce the final filt er
sha pe resp onse. In other words, if the
network consisting of RI C I had a rolloff
aro und 1 kHz, and R2C2 exte nded this
cutoff to 2 k Hz, we could no t expect to
obtain a summed cutoff frequency of 3
kHz by cascading the two networks. but
the result ing -3 dB poin t would be closer to
1.5 kHz. Alt hough we may sharpen the
resp onse cu rve at the - 3 d B point by
casc ad ing the two networks, we will have
the problem of high insert ion loss and
minimum attenua tion slope. By separa ting
the two networks, consisting o f R I C I and

• - 10
®•

•z @Q
~•,
z - 20w

©~
~•

- 30

I 10 2~ 40 ee 7 0 ee 100 ue 130 14' 160 17~ 190 20!5 220

'H,
Fig. 2.
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R2C2 , and utilizing them as input and
out put circuits of an amplifier, we can
lower the network insertion loss and alter
the final filt er re sponse.

In Fig. 3B , the signal is fed to an
amplifier (A) fro m which a feedback lin e
(beta) is taken to be reinserted at the RC
network. Figure 4 shows the results of
varia tions of net work com ponent ra t ios
and circuit design for a low-pass filt er. T he
damping factor d is a measu re of th e
two-pole response at the - 3 d B poin t. Its
value is dependent upon the network Q .
The steeper the response curve, the greate r
the Q and t he smaller d must be :

I
Q =d

Without feedback , Fig. 4 shows that the
best response we can expect is where
parameter d is equal to one. Such a curve
would be th e result o f a passive RC
network with a maximum gain o f unity , as
shown in Fig. 3A , or the ac tive net work of
Fig. I . By util izing a feed back loo p, th e
slope can be modified to the curves show
ing d equal to less than one. If an amplifier
is incorporated before the feedback loo p , d
becomes a func tion of gain and feedback.
In this case, the freque ncy charac te ristics
take on the sha pe of the curve where d is
equal to much less than one.

Figure 5 shows an active network which
can be designed to provide any value of d

•z
o

~ - 10
z
~

~

Ii

-20

" '2
0 VVIo

l,
VVIo

I 0

0 I I
2

0

(A)

., .2 r-,
14 14 V-

CI C2
1.414F .707 F

,
(BJ

F ig. 3. N ormalized lowpass filter.

for a given corne r freq uency .w o ' Tran sistor
QI is an emitter follower stage biased fo r
maximum gain (unity) and sta ble o pera
tion. The signal is direct-coupled to the
emitte r of Q2, and from the collector of
the amplifier to the output through the
emitter follower Q3. This arrangement
allo ws transistor impedances to be mat ched
and provides a gain (k ) greate r than unity ,
alt hough naturally less than with a corn
man emitter amplifier. Due to the required
configura t io n of the filt er sec tion, the
signal source appears as a constant-current
generato r. Therefore, the signal baselines,
normally considere d as zero, may be ab ove
the dc zero referen ce value . This possibility

tI=« 0.5

_ 30.L_ _ -,- ~_ _ ~---~--~---~--~--
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NEW from

response of the act ive section of the filter
must be combined with tha t of the passive
sec tio n R IC l. This requires a ~ k factor of
grea ter magnitude than would be necessary
for the ac t ive filt er without the passive
section .

In designing the RC sect ions, R I and R2
sho uld be relatively lo w in value for good
temperature stability. T he rat io of C l to
C2 can be considered to be 10 for a good
sta rti ng point. By the use of impeda nce
and freq uency scaling, we can obta in values
for R 1C I a nd R2 C2 . These values will not
be final filt er values since changing R or C
may be necessary to obtain th e desired
response sha pe in conjunction with feed
ba ck and gain . Therefore , a cha nge in R
req uires a change in the value of the
corresponding C. In Fig. 38, values have
been assigned to the compo nents to pro
duce a normali zed active filte r netwo rk fo r
I radian per seco nd . These prototype
values are for two-pole Butterwo rth filters .
To determine the value of C, we utilize the
frequency scaling fo rmula:

~ Electronics
BOX 1201 B
CHAM PA IGN, ILL
61820

FREE SPEC SHEETS
NOW AVAILABLE

ORDE R DIRECT OR FROM
AUTHORIZED DEALERS

PRICES:
TB·5 5 tone std. encoder ,$37.50

(1800, 1950. 2 100, 2250, 2400 Hz.)
ST-2 Single tone decoder " $37.50

(S pec ify 1800. 1950, 2100, 2250. or 2400 Hz.)

SPKial lonl!S - Inquirt
Ack$1.8 0/unil for shiPping UlI. residents add 5% tall)

• UP to 5 fix~ tones
(factory sri.)

• ADJUSTABLE:
- Duration
-Output

NO BATIERIES neerled. 1tlJIr £NCOOOl

· FULLY ADAPTABLE ....------=.:...-1
• EASY IN STALLATION

· CONTINUOUS TONE POSSIBLE

TONE BURST ENCODERS

For C2:

1.414
- - 6-=-.-=-2 80-:('=-2-==. 5-'-x -=-10"'3C':')- -

=0 .09x I0-3 F =9 0 fJF

C' I

In this eq uatio n, C' indicates value after
frequency sca ling.

For a Butterworth response wit h a
cuto ff frequency o f 2. 5 k ll z (- 3 d B
point) , we o bta in for C I :

C' = -;;='----

C' 2 = .70 7
6 .28(2.5x l 0 ')

= 0 .045x I 0.3 F = 4 5 fJ F

To achieve convenient values of capaci
ta nce and impedance, we need o nly use a
constant value applied to the compo nen ts
of each section. T he constant need no t be
the same for each sec t ion . Using the chosen
co nstant to divide th e capacit an ce and

makes biasing of Q I diffe rent fro m norma l
capac itor-co upled configura tions. The base
must remain positi ve, wit h respect to the
emitter, for the entire swing of the inpu t
signal. rega rdless of where the signal base
line may be . Fa ilure to provide correct
biasing will ca use clipping of the negative
portion of the waveform, or when bias is
too low to allow the transistor to cond uc t ,
the scope display wi ll appear as though
there is a loose connec tio n or a ground lead
rrussmg,

The input impeda nce of the active fi lter
is high while the output impedance is lo w
(approxima tely 600U ), t h us lendi ng it se lf
to incorporation into tra nsistor circ uitry .
Power su pply leads should be decou pled to
prevent signal loops which might cause
shape distort ion o r oscillatio n.

Th e shape of th e freq ue ncy characte r
istic is mainly dependent o n the ratio of
R I CI to R 2C2 and t he a moun t o f feed
back voltage det ermi ned by th e ratio of
RI O to R II . The gain k of the am plifier is
set by the rat io o f the resistors R 8 a nd R9 .
To achieve good slo pe attenua t ion, th e
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Fig. 5. A ctive low-pass filter.

CI =

multiply the resistance prototype values, a
trial RC network is produced . Utilizing 900
as the constant for the R1Cl section, we
obtain:

90
900

Rl = 9000) = 900D

If we choose 1000 as the consta nt for
the R2C2 sectio n:

45
C2 = 1000 = 0 .045 fJF

R2 = 10000 ) = I kD

Figure 6 shows response curves for th e
above co mputed RC values with gain vary
ing resistors R8 and R9 having values of 1
kD and 10 kD respectively . The curves
show the effect of decreasing or elirnin-

RIO "0

•

~•oZ - 10w
>-
>-
4

-20

aling RIO , thus in creasing feedback (3.
Fro m Fig. 6, the fa ctor 13k must be
increased and the cuto ff freq uen cy /att enu
ation slo pe must be decreased while main
tainin g a passband within +1 dB. Figure 5
shows the final design and Fig. 7 the
response curve for the active lo w- pass
filt er. To obtain the 10 :1 ra tio of CI:C2,
and decrease the cuto ff frequency /attenua
tion slope, the values of C2 and R2 were
changed to 0 .01 fJF and 4 .3 kD. The
passive section consisting o f R 12 and C3 in
Fig. 5 may be utilized at very low fre
quencies to fl att en the passband. Values
fo r these components can be computed by
the fo rmula :

I
fc = 2IT R C

At higher fr equencies (above I kHz) the
passband should be flat within +1 dB

JULY 1972
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Fig. 7. Low-pass response.

The active high-pass network functions
as a voltage amplifier, thus requiring differ
ent biasing than the low-pass filter. By
utilizing R2 as a bias resistor in addition to

Impedance scaling is similar to the
low-pass procedure where the capacito r
values are divided by a co nstant value and
the resistors are multiplied by the same
figure . The constant may be different for
each section . If we attempt to begin with a
10 : I ratio for the parallel branches, and
choose values of 100 for R I and 10 for R2,
impedance scaling provid es :

e

f-o
F

R2 = 1.414(7.14)
= IOQ

C2 = 63.7
7 .14

= 8.92 /IF

+12\1

,

47K O.

2K

01 02
~

: ~: (
07 '-:

',F .32'j,lF \~ ,',R2 I R6
RI 'OOA 'OK R8
'OA 620

r. 'OK ,
R9
5.6K

CI = 63 .7
141.4

= O.4S /IF

RI = 0.707(141.4)
= 100Q e

c
0-)

.142

~ ', ;~ I::'-a )
(~:~ V

01 02
.707 1.414

,

without the added passive section. Co nse
quently , the active network can exhibit
ga in without these co mponents .

By changing the posit ions of the LC
co mponents , and finding the reciprocal
values , a lo w-pa ss filter became a high-pass
net wo rk. Similarly, as shown in Fig . 8 , the
sa me principle can be applied to RC act ive
filte rs. The branches which o riginally con
tained capaci to rs are now made up o f
resis tors wit h the normalized value o f the
reciprocal o f the co nstant values of 1.414
and 0.707 o riginally assigned the capacitors
in the lo w-pass network . In the new high
pass filter the original resistors are replaced
by capacito rs, also normalized for a cutoff
frequency of I radian per second .

Frequency scaling to determine the val
ues of CI and C2 at a 3 dB cu toff
frequency gives :

C' I 2 =, -,,--,---

I
- -'6-'.2"""8-'(2'--.S"-x-'I-'-O3 )

= 63 .7 /IF

-12 \1

Fig. 8. Normalized high-pass fil ter. Fig. 9. A ctive high-pass filt er.
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Fig. 10. High-pass response.

As in the active low-pass filter, the ratio f
of R2C2 in conjunction with the feedback

its function in the passive section, design is
simplified. To increase the bias on QI, R2
must-be greater than IOn. Exchanging the
positions of R I and R2 provides the
necessary base bias on Q1, maintains a
10: I ratio in the parallel filter branches,
but requires recomputation of CI and C2:

HIGHPA5S

'A)

LOWPASS

components R8 and R9 determine the
response shape of the high-pass filter. The
final values of these components, obtained
by altering the ratios, is shown in Fig. 9.
The response shape of the active RC
high-pass filter is plotted in Fig. 10.

To obtain bandpass or bandstop re
sponses we need only combine the charac
teristics of the low-pass and high-pass
filters. In Fig. II A, the combined re-

HIGHPASS

R2 = 1.414(71.4)
= lOon

C2 = 63.7
71.4

= 0.89 /IF

LOWPASS

t

RI = 0.707(14.1)
= IOn

CI = 63.7
14.1

= 4.5 /IF

f
'A)

,.)
Fig. 11. Active bandpass scheme.

r-,
V

; k

" "
r-,

/I /I V
•

,.)
Fig. 12. Active bandstop scheme.

JULY 1972 TH ·25 103



+ 12'1

"K

~ 2K 47K

47 K
01 0 4

9 10 .1\- 4 .3K

Q;) ,0'

-Q "~12 .32

; F.l JlF 10K 1.01 .F
II -I

lOA 100.1\.

5.6K
10K

10K

•

- 12 '1

Fig. 1 3. A ctive bandpass fi lter.

sponses of a cascaded low-pass and high
pass filter, as shown in Fig. II B, are
displayed as simple cu rves superimposed
one o n th e o the r to form a ba nd pass shape.
To assure the desi red response an d main
tai n sy mmetry , some sort of peaking is
req uired at J"a . Th is is normally a fun ction
of Q. Algebraically summing these tw o
networks wil l produce a bandstop response
as sho wn in Fig. 12. Normalized values for
th ese prototypes are the same as given in
the two previous designs.

In Fig. 13 we have cascaded a low-pass
and high-pass filter to obtain a bandpass
resp on se. The passive filt er co mpone nt
values are the sa me as used with th e
individua l low-pass and high-pass fil ters
described earlier. Transistor Q2 fun ctions

as a buffer between filter sections to
preclude d istort ion of the response due to
loading. Although the biasing values are the
same as utilized on the earlier ac t ive filters,
rebiasing will improve the insertion loss
caused by dual series filters in a unity-gain
network. Figure 14 displays the response
of the network fo r the values given in Fig.
13. The initial response is reasonably flat
for tw o octaves with good slopes to - I S
dB.

Passive RC tee confi gurations have the
pol es of the transfer fun ction on the
negative real ax is of the complex frequen cy
plan e, and they occur only once at any
given point. However, zero locations are
dependent upon the circuit co nfigurations
and can occur any where in th e complex

o

=•-Z - 10
Q

"•,
z
~

""• -20

2 a 4 e • 7

104

,",
Fig. 14. Ac tive bandpass response.
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Fig. 1S. Twin -tee scheme.

80-100 over the value of less than I
obtained with unity gain.

In Fig. 16, the twin-tee network has
been inserted between the emitters of Q 1
and Q2. This location precludes the effect
of loading input or output which would
produce distortion in the response. Re
biasing of the transistors may be necessary
to set inpu t signal limits and adjust gain.
Operation is similar to the preceding de
signs in that feedback and gain are varied
by RII , RI 2 and R9, RIO, respectively.
The values of the com ponents ma king up
the twin-tee network may vary from design
to design. To retain a sy mmetrical
response, the network must see a common
input and o utput impedance. The ratios of
R4 , RS to R6 and C2, C3 to C4 determine
Q. center frequency, and in what area of
the transistor curves the amplifier/filter
will o pera te . It is therefore necessary to
change the rat ios to obtain' the desired
values of the above listed parameters. in
additio n to assuring operation of the net
work as a bandpass, ban dstop, or o ther
type o f filter.

The following formul a may be used to
determine center frequen cy :

plane. A parallel arrangeme nt o f two tee
networks and their pole-zero plot and
response is shown in Fig. 15. By using the
tee network with feedback, the figure of
merit , o r Q , can be improved by a facto r of

I

2" R C

In designing a bandstop network for
1200 Hz, we might choose a resistance of
1.5 H 2 giving a value of C:

+ 12 V

1--0
F

lOOK 47.

0Q' ~2,
~

~~ ~~ C" R'O "
'F .r~F .t~F &80,A cr& R9I.,K "'.

R4 R' RUR03 &20......
2 .2K ..'K I.'K

c~; " /
R6 '0.10K .2 JlF ,.

R"
,;, ' .&K

•

0--1
I .

-12V

Fig. 16. 'I'wfn-tee bandstop fil ter.
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Fig. 1 7. Active bandstop response.

Fig. 18. Narrow bandstop network.

I
C = ---;1'2""x'"'l 0",2f7(76 .'2""S")(71-;.S""x710"'3")

= O.OSS p F

\( "/I ),

47K 47K

.0056 " r- 2'K

The vertical bran ches of the twin-tee
network no rmally co ntain a resistance o f
half the va lue o f the horizontal component
and a capacita nce of twice th e value of the
horizontal co mponent. The tee network of
Fig. 16 was breadboarded with C2 and C3
at O.J J1 F for convenience in choosing C4 .
R6 was mad e variable to allo w final adj ust
ment of the center fre quency. The main
fee dback loop , consist ing of R 13 , was
chosen for best performance while moni
toring the response on the oscilloscope. A
lesser feedback loop also exists from the
collector of Q3 to lhe base o f Q I. This
feedback is negative in nature and can be
used to stabilize the network when re-

quired. Figure 17A shows the response fo r
the ac t ive ba ndstop filter.

By changing the ratio o f RC in the
twin-tee network , a more desirable re
sponse can be obtained, as the expense of
insert ion loss. Figure 17B shows the filter
response when the elements of the tee
network were changed to the values given
in Fig. I S. In addition , the use of less
feedback ( R I3 ) tended to steepen the low
frequen cy slope. Increased feedback flat
tened the slope producing the appearance
of a high-pass response. Therefore, no
fe edback was used in the end design .
Rebiasing lhe network would probably
decrease the insertion loss.
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Simpli fi ed inst . lI.lion ' OOQu "" .... en . y mI ·
nu'" ""'hou' Oll ll inli ho i.. $ 32.95
T Ne ·25OC !to. S ....n 250C I 532.95

Moot.I TNB NO'.. Blenk.. . ...."nod to
ope'.,.... ,,1> VHF c o n v by c o n n.,.....
,n ' he CO. K be ..., con_ an<I 'lICe.v"
No,.. "'oo ,on e ll..ac "'•••••,mjl••
•0 ' ''0''" o f 'he TNB 250 , Chooc. o f 1. l B.
tOO 140. O' 125 -160 VOC . RCA, phono 0 '
e ...c con.- 'O '" 50..,,1... fo . 10 o. 20 ....... ' ..
co n ...." . ' Ou,.,,, I. $29.95

R . E. GOODHEART CO.. Inc .
Bo x 1:l70 GC. Bl'v,. , ly H,I I·" c' l fli . ~J02 13
Pho ne s A I I',ICod, ' :' 1 1 (1l 1" "277570 7. .

O'.,g...., 10 ' Ih . " ,Oou. VH F OP O, faQu", n ll .fl,"" li~. oul>Q,... io n
0 1 ' n ••" ....nc. _ ...... f) 0 'iln'tOon . po_' Il IOPPlianc .
, ate . ,,"00" , .~.d.b.. 10 ' bo.h VHF .. . n ... i , ano ' lOC. i -
c o .

P , eo atO 0 '''.'' , h,ppe O p O"'o" ' O Fo, A .. M. ,I ..ao BOt CO D orO ... .
• ... u ..e 53. 00 " . 0 0 '" A ll o'OOuCI' a' ....... " a MeO to' on. v••, .""
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CA LCU LATO R CII IP - 4 0 DIP " Calcu la to r on a chip" the m an ufac turer will no t let us adver ti se
the number of th is ite m bu t we provide full da ta an d instru c tions for building a 12 digi t ca lcu la tor
........ . . .. .. . . .... . . . . .. .. ...... . . .. . . . ..... ... . ... .. . . .. . . . . . . . . . . S 14.95 ea.

SEND FOR FREE FL YER
P.O. Box J

CARMICHAEL, CA 95608
(916) 966-2111

EPOXY TRANSISTORS
Pop ula r numbers, a ll factory -marked with 2N ·type
nu mbers. Guaran teed minimum of 40 p ieces of
TO-5 a nd TO- 18 mi xed. Untested , but sampling
ind ica tes over 85% go od .

approx imately l -ounce -40+ transistors
for only $1.89

DIGITAL SPECIAL
Ten brand new (o n carr ie rs) dua l-in -line JK flip·
fl o ps-LU321 w it h data sheet and two pages o f
applica t io n notes descr ibing hook ups for -div ide
by three t hrou gh ten , and twelve. Al so sel f
corr ect ing ring co unt er hoo kups, etc.

10 lU321 W/data $ 4 .0 0
TT L dual-in -line

7400. 740 1,7402 , 7404 ,7405 ,74 10,
74 20 ,7430 ,7440,
7450 , 745 1,7453 ea.S..25
7441 BCD decoder dri ve r 1.1 5
74 4 2 HC D deco der 1.1 5
747 3 d ua l JK flip-flop , 65
7474 d ual type J) FF 50
74 75 q uad lat ch 1. 15
7476 d ual J K FF 65
74 HO ua tcd full ad der , 80
741'\ 34 h it fu ll ad de r 1.60
7486 quad excl usive or gate 65
74X9 64 bit RAM 4 .00
7490 d ecade co u nte r 1.1 5
749 1 X bit shift regis te r 1.1 5
7492 div ide by 12 coun te r 1.15
749 34 bit b inary cou nte r I . r 5
74 154 o ne o f 16 decoder , 3 .00
74 19 2 up/down decade co un te r 2.25
74 19 3 up/do wn binary co un te r 2 .00
74 195 unv. 4 bit SR 1. 15
822 0 pa rity gen/chec ker 1,00
8200 4 bit m agnitude com para t or. 1.60
8280 p rese t decad e cou n te r 1. 15
8281 pre set binar y coun ter 1.15
85 20 25 MC divide by " N"

2101 5 2.00
74954 bit SHIFT REGI ST ER 1. 15
85 908 bi t shift registe r 2.00
8270 4 b it sh ift register 2 .00

LINEAR SPECIAL
Ten (1 0 ) Teledyne TO-5 74 1 o pera tio nal am plifiers
wit h a two-page shee t of ap plica tio n notes covering
the ba sic c ircu its u sing o p-arnps $.65 ea ch
Op-amp package 1O~741 'so data shee t and applica -
tion no tes only 56. 00

LIN EAR l C's (dual-in-line)
L~ I I no positive vol tage re-g 80
7 ~ 7 du al 74 1 op amp DIP 1. 10
L~lJ02 voltage fo llower o p-a rn p : 1.25

70Y o pe rat ional am p li fie r An
7 1() volt age co mparato r 75
LM 30 9K 5V- IA po wer supply mo d ule 2.50

DIGITAL COUNTER MODULE 30MC ( .' )
unit includes board , SN7490, I 1/
SN7475 Quad la tch. SN7447 J.... '
7-segmen t dr iver and RCA ~~~~.;r' :»'
" nu mit ro n" d isplay tube ll/fl ;~" : ....
W/decimal. 1" x 4 .5" modu le , •
will mount o n 1" cen ters . .....

ki t $ 10.95 wired am] te st e d S 1J
LAST MINUTE ADDITIONS

N E565 Phase lock loo p, TO-5 $4 .25 ea.
NE566 F unct ion Genera tor, DI P (8 p in) $4 .25 ea.
NE567 Tone decoder. D IP (8 pin!' $4 .25 ea.
74477 segment decoder dr iver $ 1.60
74 181 Arit hme tic Logic Un it, 24 p in, D IP S6 ,50
826 1 tas-tcarrv for above $2.00
8223256 bi t b ipo lar fie ld program mable ,

read -only memo ry: $ 10. 00
85708 b it 5 1, PO , sh ift reg ister $2.50
LED Red Em itt ing Lamp 60

All IC's are new and fully tested - leads are plated
with gold or solder . Orders for $5 or more will be
shipped prepaid . Add 35d handling and postage for
smaller orders. California residents add sales tax. Ie
orders are shipped within two workdays of receipt
of order - kits are shipped within ten days of
receipt of order. Monev back guarantee on all
goods so ld .



SLEP'S SPECIALS

RADIO RECEIVERS AND TRANSMITTERS
R -390A/URR, THE CADILLAC OF A LL RECEIVERS. TUNES 500KHZ T HAU 30.5 DIGITAL TUNI NG . 11SV/60HZ,
19" RA CK MOUNT ...•.....•..•.•....... ...................................•....•........ $750.00

HAMMAR LUND SP-600JX. TUNES 540KHZ THAU 54MH Z IN 6 BANDS. 19" RACK MOUNT ...••....... . 285.00

AN/URR·1 3 RECEIVER, TUNEABLE UHF 225-400MHZ USED TO MONITOR MILITARY AND ASTR ONAUT
FREQUENCIES, AM/CW 115v/60HZ •. ......•...................•.....•.• . .. ...•.....•.......... 85 .00

8C-348 RECEIVER , A GREAT RECEIVER FOR AM/ CW AND V L F/ HF WORK, UNMODIFIED ORIGINAL 2BV PIS .
EASY TO CONVERT FOR 12VDC OR 115V/60HZ OPERAT ION , TUNES 200-500KHZ AND 1.5 TO 18MHZ ... 65.00

BENDIX RA -lO RADIO COMPASS RECEI VE R. REC EPTION AM , CW, MCW AND VOICE , FREQ RANGE 100 TO
1750 KH Z IN 4 BANDS ....... . . .. . .... .• . ......... ............... . .................... . . . . ..... 9 .95

URC- 11 EMERGENCY H A NDlE TALKIE, 243MHZ LESS 1.5 AND 135V BATTERY, IDEA L FOR A IRCRAF T ,
MARI NE OR 220MHZ CONVERSION, SEE MAY '69 CQ ........ .... . . . . . . ............ . •. ..... ....... 14.50

TEST EQUIPMENT
HP·524D FREQUENCY COUNTER, BASE FREQ 10HZ TO 1OMH Z , 8 DIGI T V ERTICAL READ-QUT, 525 SERIES
PLUG-INS EXTENDS RANGE TO 5 10MHZ .. _.........••......... _.. . . _..•.... _•..... .••.......• 295.00

FREQUENCY CONVERTER PLUG-IN'S FOR HP-524, B, C, 0 , USM·26, FR -38 AND NORTHEASTERN :
HP·525A 10-1 ooMHZ .•.••.•..........••.. _.......•.... ....•.•...... __ ..•.......•••... ...•.. .• 69 .50
HP-5258 1oo~2lJP.J1H.Z .•.•••.......•• .•........ •.... ......••....•.•.. _..•. _......••....•.••... 85 .00
HP-525C 1QO-51OMHZ .••.•.... .•..•..... . .....•... . .•.......•. _......•..•.......•.. .••...•.. 195 .00
HP·526A VIDEO AMPLIF IER . .•..•......... .....•......•....... _ 85.00
HP-526B TIME INTERVAL PLUG- IN .......•...•.•.... .. ........••... .............•......•....... 85.00

TS -4 13!U SIGNAL GENERATOR 75KHZ TO 40MHZ IN 6 BANDS, PRECISE CALIBRATION FROM 1MH Z C RYSTA L
OSCIL LATOR, HAS % MODULAT ION METE R CW, OR AM 400! 1000cPS VA RIABL E 0-50% A ND RF L EV EL
MET ER 0 TO 1.0V . I DEAL FOR A MATEUR, MA RINE , A I RC RAF T AND HOBBYI ST FOR IF A ND RECE IVER
TRANSMITTER A LIGNMENT OR DEVELOPMENT WO RK . . . . . . . . . . . . . . . . . . • • . . . . . .. . . . . . . . . . . . . . . . 89 .50

SG-66A!ARM·5 OMN I SIGNAL GENERATOR, MILITARY VERSION OF AR C H -l4. FAA A PPROVED FOR
AI RCRAFT RADIO SHOPS ..•........•...•...•..•... _.........•. _..........•. ......••.•...... 550.00

TS-382!U AUDIO OSCILLATOR , 0-2OOKHZ WITH 6OAND400 CYCL E REED FREQUENCY METER CHECKPOINT.
A FINE LAB INSTRUMENT .....•..•..•..........• _... .. .••.•...•..........•....••.•....•••. .. 79.50

SG·299D!U SQUA RE WAVE GENERA TOR , A WI DE RANGE 1HZ TO 1MH Z CON TI NUOUS CO V ERA GE . USE WITH
ANY OSCILLOSCOPE TO DETERMINE FREQUENCY RESPONSE AND PHASE SHIFT CH A RACT ERIST ICS OF
VIDEO AND AUDIO AMPLIFIE RS, MILITARY V ERSION OF HP·211A .. . .•........ . .........•• ....... 39.50

BA L LANTINE 300 AC V TVM, 10H Z TO 150KH Z RANGE, 1M V TO l 00VOL TS IN 5 AANGES, LOGAR ITHMIC
SCALE 1- 10 DB ACCU AACY 2% .......... .. . ...•.. . . . . . ....•.• . .. ...•• .•. . . . . ....... .. . ....... 29.50

DUMONT FAIACO MARK III F RE QUENCY METE R , CHECKS A L L COMMERCIA L FM , HF , VHF A ND UHF
FREQUENCIES. IN POAT A BL E CARAY ING CASE . IDEA L FOR ANY FM RADIO SHOP 125.00

HP MODEL H64-344A SYSTEM TEMPERATURE MONI TOR ..•............. ......•...............•.. 49.50

JE RROLD 900A SWEEP FREQUENCY GENERAT OR WITH 0 -50 DETECTOR HEAD ..•.......•......... 475.00

BECKMAN BERKLEY MODEL 1452 DI GITAL RECORDER •..... .•. .•.•...•.......•.•.... .•........• 65.00

HP·202A LOW FREQUENCY FUNCTION GENERATOR .••••.••. ...•..•.......••.•.• ...•.•.•...•.... 79.50

FLUKE 404M POWER SUPPLy •.... .•..•..... ........ •...•.•.••..• .•..• . .••.•••.....•......•... 29.50

POL A RA D MODEL 1308-1P SIGN A L GENERATOR 7.1. THAU 8.5 GC •.. ..........•.....•....... ..... 145.00

HP·43OC A F. POWE R METE R . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . .. . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 39.00

OS·4AP RADAA AA NGE OSCI L LOSCOPE . .... .. .. . . . . . . . .. . . . . . . . . . . .. .. .. ... . . . . . . • . . .. ... . .. . . 18.50

BC-638 FREQUENCY METER l DO-l 56MH Z 12.50

TS·505D!U VTVM D-250VAC, 0- 1000VDC, 0- 1000M OHM RESISTANCE MEASUREMENTS, AC FREOUENCY
RESPONSE 3OHZ - 5OOMHZ, HIGH INPUT IMPEDANCE. PORTABLE AUGGEDIZED CONSTAUCTION COMPLETE
WIT H PROBE ..•• .....•..•...•......•••••... .•...•..••...• .. •.....•.••............•. . .•...•. 45.00

TS-723!U DISTORTION ANALYZEA 20HZ TO 20KHZ FAEQUENCY RANGE , MEASURES DISTORTION DOWN TO
.1%, BUILT-IN VTVM WITH FUL L SCALE AEADING OF .03-JOQV RMS :-30 TO +50. MILITARY VEASION OF
HP·33OB ._ _ _......•.....•....... ....•.•...... ..•........ ....... _ _ 175.00
TS-497!URR SIGNAL GENEAATOA, 6 RANGES 2 TO 400MHZ, MILITARY VERSION OF MEASUREMENT MODEL
80. 0 _1 TO l 00.000M V .•.....•....... .••.......•.••.. _. . • . . • . . . . . _. • . . . . • . . • • . . . . . • • . . . . .. . • . 175.00

GMQ-20 WIND SPEED AND DIRECT ION RECORDE R. RECORDS WIND SPEED 0 - 120 KNOTS AND DIAECTION
THROUGH 360 DEGRE ES ON CHART, 11 5V! 60H Z _ 27 .50

ST RIPPERS SPECIALS
FOR TH OSE WHO LI KE TO STA IP OUT EQUI PMENT FOR RESISTORS. CAPACITORS. TUBES, SOC KETS,
TA A NSIST ORS, CHOKES, H A R DWA RE. WIRE, CHASSIS, CIRCUIT BOA ADS , WE HA V E SELECTED A GOOD
ASSO RTMENT OF MILlTAAY SURPLUS EQUIPMENT LOADED WITH COMPONENTS FOR ST RIPPING. GUARAN
TEED TO SATISFY YOU. OR IGINAL COST IN T HE THOUSANDS, l00LB. ASSOR TMENT SHIPPED PREPAID
MOTOR FREIGHT FOR ..•••.•• .•• . ....• •.•... .•.... . . ....••...•.. ..••.••.•...............•.. 32.50

GOOD IN U.S.A . ONLY

CARTER ROTARY CONVERTER, 28VOC-16 AMPS INPUT WITH 115 VOLT 60 CY CL E OUTPUT AT 2.3 AMPS .
POR TABLE H A ND CARAY. IDEAL FOR CAMPERS, FIELD TRIPS, BOATS, EMERGENCY AC POWER, AIRCRAFT,
FORKLI FTS, ETC_H AS MANY USES •..•...• .••.... , ..•.•• ..•....•.•....... __ . . • . . . • • . . . . . . . . . . . 16.50

A L L EQUIPMENT EXCE L LENT CONDITION FOB ELLENTON , FLORIDA, SAT ISFA CTI ON GUA RANTEED OR
M ONE Y REF UN DE D. IMMEDI ATE SH ~MENT.

WA ITE OR PHONE 8 13-722.1843, BILL SL EP.

SLEP E LECTRON ICS COMPANY
24 12 U.S. HIGHWAY 301

J ULY 1972 ELLENTON, FLOR IDA 33532 109



E The 73 OX
h an d b o o k has every
O X a id you could
hope for. ..QS L
Bureaus , postage
rates worldwide,
OXCC and WTW
c o u n t r y lists and re
cord pages, maps of
many areas o f the
world with p ref ixes,
p l us a complete
wal l -sized wo r ld
map wit h e a ch
b oo kl I t is p ro f u sely
i llustr a ted with p ic 
t ures o f ma ny o f th e
top O X ers, plu s art 
icles on working O X
o n the different
bands. T h ere are
great c i r c le b earin g
maps a nd c h arts,
an d more. ..more
...more.

F The F M A n t h 
olog y h as reprints o f
a ll t he artic le s and
t ec h nical data from
t h e early issu es o f
the F M Jou rna l. No
F M library is c om
p le t e without t h is
data, much of it just
not available else
where. $5.95 v alue.

H T r an sist o r Pro 
jects for t he
A mateu r is c ram
m ed with o ver 40
in t er est ing const r uc
tion p rojects cover
ing rec ei vers, c o n
ver ters and transm it
ters, m an y in the
V H F regio n . I f you
like t o bui ld you
will blow you r mind
over t h is book .

G T he B EST of
F M is a compila tio n
of t he best art ic les
that appeared i n t he
F M J ournal fro m
M arch 19 6 8 th rough
J u ne 19 6 9 , t he last
of t he magazine.
R ead the ex tremely
con troversial C h ron
ic les of 76. Plu s do
zens of tech nica l
and circu it artic les
ava ilable nowhere
else. $4.95 v alu e.

•

'.

TRANSISTOR
'" PROJ£CTS0

for the
AMATEUR

"0
'0

*~:f#

•
FM BULLET,,,.

A T he Nov ice Class li 
cense S t u d y Guide h as not
yet been published in 73 o r
in any other magaz ine.
T his b ook co nta ins al l t he
bas ic tec h n ica l information
need to pass t h e N o vice
License with flying co l
ors. . .and is invaluable as a
basic text for u nderstand 
ing the G enera l Class Study
Guide. Profuse ly i llustrated
and so c lear l y written that
just reading it is enough to
perm it most applicants to
pass the ir exam. $3.95
valu e.

B T he 73 Genera l C lass
Study Gu ide h as helped
thousands to easily pass
their Genera l License t h e
first t ime through . At $9 a
whack, i sn ' t it foolish n o t
to hedge your bet with th is
comprehensive and simp le
book? No other study
guide is as complete or as
easy to read . No ne. A
$ 4 .95 v alu e.

o The Extra C lass License
Study G uide makes all that
comp l icated e lectro n ic t he
ory seem simp le. A l ittl e
st udy with t h is b o ok and
you wi ll be read y to f ace
t he FCC exam i ner with

..c o n f id e nce. A $4.95 va lue!

-
ree Free Free

>40__ ..

AMATEUR
RADID

ADVANCED
CLASS

LICENSE '
STUDY
GUIDE

AMATEUR RADID
GENERAL
CLASS
LICENSE
STUDY
GUIDE

AMATEUR
RADIO
EXTRA ,t?\

CLASS ~II

LICENSE I
STUDY ;
GUIDE

C .The Advanced Class
Study Guide h as p roven to
be the only comp lete text
for prepar ing to pass the
Ad vanced Class l icen se
exam. Never before has
rad io theory been made so
simple. After ju st read ing
this book it is a lmost im
possi ble to fail that exam.
And remember that in ee
dition to t he trouble of
going to t he FCC to take
t hat exam, t here is a li ttle
matter of $9 yo u h a ve to
ante up . Why t a k e a c ha nce

I.!,======='!,==~ on fail ing? $5.95 va lue.



reereeeeFree
GET ONE BOOK FREE WI TH EACH DIFFERENT SUBSCRIPTION.
GET THREE BOOKS FREE WI TH EACH LIFE SUBSCRIPTION.
A ccept O N E B O OK F R E E with our compliments for eac h different $ 6 subsc r iption you enter . Free
Gi ft B ooks can be sent to each subscriber or to th e donor , O ne gift book p er $6 su bscr ip t io n , w herever
t hey go . A II subscr iptions wi ll be e ntered to start wit h c u r r ent 197 2 u n less o t h erwi se n oted. O n
renewa ls or extensions of subscriptions p lease inc lu de t h e ad d ress label f rom the m ag az ine w rap per or
renewa l n otice. This offer good i n Nor t h America o nly. F o r eign reader s may p ar ticipat e by adding o ne
e xtra d ollar p e r one y e e r subscription.

-------

Please enter subscriptions for
the following, starting with the current issue.

Offer expires June 30, 19 72.

Circle book wa nted : ABC 0 E F G H I II III

73 Magazine, Peterborough NH 03458
New 0 Renewal or Extension 0

1 year $6 D choose 1 book Life $73 D choose any 3 books

City State ZIP.~ _

. Circl e book wanted: ABC 0 E F G H I II III

I
II Name CaIl _

I A ddress. _

I
I
I
1__ -

SOLID-STATE PROJECTS
for the Experimenter

.......;.,--
-_._ ~. ~

~"
~ -. -- .
::. ~.:=- :

r--------- -----
. I 73 Magazine, Peterborough NH 03458
~ I New 0 Renewal or Extension 0

Name Call _
K The Fasc inating IWo rld of Radio Add ress _
Communications is
an int rOduction to I City State Zf P _
rad io com munica- -
tio n . T his book gives I
you some of the his 
tory of radio co m
munication and an I 1 year $6 o choose 1 book Life $73 o choose any 3 books
idea of w hat you canexpect from your _ _ _ _ _ _ _ _ _ _ _ _ _
new ho bby. $3.95
value.

....... _.

_........ _- -
The fascilUting Woltd of

RADIO COMMUN ICAT IONS

J S o lid -S t a t e Pre 
jects for t he Experi .
ma nter contai ns over
6 0 projects taken
from t he pages of 73
Magazine. Su i ld a
S ix -M eter Fet con
verter. Or , maybe a
ham TV receiver. It's
all here. $3.95 value.

L IC Projects fo r
Amateu r & Experi
men ter is an entho t
oav of IC co nst ruc
tion projects taken
from 73 Magazine.
Edited by Wayne
Green it s a must for
a ny ham library .
$3.95 value .

T hat 's right, all you have to do is buy a o ne year $6 su bscrip tio n to 73 and yo u are eligible for a free
book (postpaid) of you r choice, o r a set of back issues (FO B 73 HOI. You say yo u want two boo ks? Fine,
no trouble whatever, just buy a little old gif t subscription for a frie nd or OX buddy and ask us to send
you the book or back issue package.

Can you buy two years for $12 and get two books? No, sorry about t ha t , but the whole purpose of
this unusua l offer is to increase the c irculat ion o f 73, not to just give away a few tho usand books free of
charge. We kno w that o nce an act ive amateur starts read ing 73 he has a hard t ime ever being without it
again and so, though we pay dea rly for that f irst subscriptio n, we eventually make it up co me renewal
time. And keep in mi nd t hat the more subscribers we have fo r 73 the better magazine we can give you.

Over 3000 great articles have appeared in our back issues and most of them are just as good today as
the day they were printed. You will have the t ime of y our life read ing all those wonderfu l issues you
missed. We have separated the back issues in to three pac kages, issues fro m 1960-1 964 (I) , 1965-1 967
(II ), and 1968-1 970 (11 11. These back issue bundles are put to gether by illiterate apple pickers borrowed
from other ha m magaz ine staffs a nd t hus there is no poss ib ility of o ur guaranteeing any part icu lar issue in
your bundles ... you take pot luck. Due to the $ 12 va lue that we are ma k ing ava ilab le in t hese back
issues packages (12 different back issues in each package ), we must ask t hat you foot the shipping charges.
Please include $ 1 to cove r hand ling and mai li ng o f these great big packages of back issu es.

If you prefer that we send a book o r back issues to your buddy along with his subscript io n, just
ind icate t his o n the form.



tcnntinued from page 118)
the Kno xville situation will imp rove. I
mention the ItX D situa tion because J
th ink many repea ter owners have the
san-e .problem - the 80 /::!0 sy ndro me.

Many of you had the chance to
work the KC4DX DXpedition on
Navassa Island a couple o f wee ks ago.
How many of you had a chance to
tak e advantage o f ano th er first '!
wa yn e Green , W2NSD/I took along
his slow scan gear o n the DX pedition
and made several SSTV contac ts fro m
Na va ssa with exce llen t pic tures.
Wayne will be taki ng his SSTV gear
along with him on his upcoming trip
to Jordan and several o ther rare spo ts.
In fa ct , he will be o perating
SSTV/mobile . Should provide a lot of
fun and a lot of new countries on
S&TV. Although I have not had a lot
of time to use it , I am set u p fo r slow
scan with the Ro bot line. I have made
a few contac ts and find SST V a lo t o f
fu n.

When I pro posed DX repea te rs a
few months ago , I had no idea the
response wou ld be so great. Basically ,
I proposed we have several repeaters
aro und the cou ntry interlinked via 10
meters FM. Such a sys tem would
allow users of a local J meter repeate r
to gain access to another 2 meter
repeater lo ca ted in an other part o f the
cou ntry. Or. th e world , for th at ma t
ter.

Although it may seem comp licated

a t firs t glance, the syste m I pro pose is
so uncompli ca ted it hurt s. All that is
needed is a 10 meter base sta tio n, a
tonal decoder. a CO R. and a " Fa il
safe" timer. Here is how th e syste m
would work : assume we have a 34/9 4
machin e in Califo rnia and a 34/94
machine in Flo rida with th e DX link.
Under normal conditio ns both repeat
ers are si mp ly 34{94; the DX link is
inact ive. Let's say a Florida user of h is
loca l mach ine wished to co mmun icate
with California. He simp ly transmits
two tones. The first tone tu rns on h is
local repea te r's OX li nk so that any
29.680 signals hea rd by his mach ine
will be sen t down to him on 94 . After
he determines the OX frequency is
not in use he transmits a second tone
that tl} rns o n the Californ ia 34/94
machine's DX link . He will then hear
any act ivity on the Cali fo rn ia 34/9 4
machine. Plus. of course , his own
Florida 34/94 . After the DX contac t
has been comp le ted , a reversa l of the
tones will shut down the DX lin k.

At this point it would be a good
idea to ment ion the " Failsafe" time r.
Th is i... simp ly a drop-out timer to
shu t down the OX link afte r 60
seconds o f no carrie r on :!9.680.

I ' ve sho wn how two 34/94
machines can be interconnected via
ten meters. All that is needed is
separa te control tones for each repea t
er and several machines can he tied
toge ther in th is manner . Obviously .

there a re a couple of va riables. namely
condition.. on 10 meters. Alth ough 10
mete rs is genera ll y open all over the
country during th e day , there are
times when the band is closed to a
part icular part o f the country (lik e a t
night") and in ter-tie with a certa in area
may he difficult . But remember, many
o f the va riab le s of working DX are
done away with in th is sy stem. Pri
marily . since we arc using crys ta l
contro ll ed frequencies and FM there is
no need to tu ne arou nd a hand and no
need to call " CQ" for a certain area . If
the band is open to the pa rt of the
country you wish to make contact
with you will have no problems a t a ll.
You simply transmi t the tone of th e
repeater in that area you wish to
work.

If this sys tem is to work we will
have to have so me coord inatio n, such
as assigning tones and secondary 10
me ter freq uencies for when act ivity is
heavy . I think the 10 meter DX li nks
fo r 2 meters can be a great thing for
FM . At this time several repeaters are
ex perime nting with 10 meter OX tie
ins on ::!9 .680. I envisio n the day
when a ::! meter operator in Califo rn ia
can talk to another 2 me ter opera tor
in another part of the country. They
could bo th be using small walkie
talkies. Th ink abou t this system I
propose. Look in to all aspects o f it.
I'd like to have your pro and con
reactions to the idea . . .. W7DXX/I



Semiconductor Supermart
• MOTOROLA. RCA. FAIRCHILO • NATIONAL. HEP • PLESSEY

PLESSEY
SL403D

3.5 W AUDIO AMP IC
HI·FI QUALITY

$3.95
wit h 12 pages of

construction data

SPECIAL OFFER
• Digital readout
• BC Dto 7 - Segment

Decoderldriver
.7490 Decade Cou nter
.7475 Latch

Only $8.20

DIGITAL REAOOUT

f, •
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At a price
everyone $3.20
can afford
• Operates from 5 VDC
• Same as TT L and DTL
• Will last 250.000 hours

Actual Size

The MINITRON readout is a miniature d irect
viewed incandescen t filament (7·Segmentl dis
play in a 16 -p in DIP with a hermeticall y sealed
front lens. S ize and appearance are very si milar to
LE D readouts. The big different is in the price.
Any color fi lter can be used .

NATIONAL DEVICES
L M37 0 AGC/Squelch amp $4.85
LM373 AM/ FM/SS8 strip $4.85
LM309K 5V 1A regulato r . I f you are using TTL
you need th is one. . . . ... . . • • • • ... . . $3.00

SIGNETICS PHASE LOCK LOOP
N E 561 B Phase Lock L o o p ••• . . ....• . . $ 4 .7 5
N E 562B Phase Lock L OOD . .... . . . . • . . $ 4.7 5
N5111A FM / I F Demodulator $ 1.50
N E566V Function Generator $ 4 .75
N E 567V Tone Decoder . . • . . . . . . $ 4 .75

FET,
MPF1 02 JF ET $.60
MPF 105/2N5459 JFET $.96
MPF107/2N5486 JFET V H F/ U HF $ 1.26
MPF1 21 Low-cost dual gate V H F AF . . $ .85
M FE3007 Dual-gate $ 1.98
40673 Duatil'l l e $1.75
3N 140 Dual-gate •••• .. _ . • • • • • • • $ 1.95
3N 141 Dual-gate $1 .85

NEW FAIRCHILD ECL
HIGH SPEED DIGITAL IC'S

9528 Dual " 0 " FF t oggl es b eyond 160 M HZ
_ $4 .65

9 582 Mult i-function gat e & amp lifier $3.15
95H90 3 00 MHz decade co u n ter $16.00
A 95H90 & 9582 makes an excellent p rescalee
to extend low frequ ency coun ters to V HF - or
use two 9528s for a 160 M Hz o rescere r,

MC 1550
CA3020
CA3020A
CA3028A
CA3001
MC 1306P
MC1350P
MC1357P
MC 1496
M FC9020
M FC40 10
MFC8040
MC 1303P
MC 1304P

POPULAR IC',
Motorola AF amp $1.80
RCA Y, Waudio $3.07
RCA 1 audio $3.92
RCA RF amp $ 1.77
RCA. . . . . . . . . . . . . . . . . . . $6.66
Motoro la % W aud io $ 1.10
High gain RF amp/IF amp .. $1.15
FM I F amp Quadrature det . $2.25
Hard to find Bal. Mod $3.25
Motoro la 2-Watt audio $2.50
Mu lt i-purpose wide band am p $ 1.25
L o w noise preamp .....• . . $ 1.50
Dual Stereo preamp .• ... . . $2.75
FM multiplexer stereo demod$4.95

PREMIUM QUALITY
TEXAS INSTRUMENTS

TTL IC'S

7447 7 -seg. decoder/driver fo r the digital r ead -
out •. . . . . ..• .•• . . . •.. . .. . . . . . . $1 .65

74 0 0 gates . . . ... . . .. . . • • . • • • . . . • . . . . . .29
74H OO h igh speed gate .. . ..... . . . • •• . . . . •96
740 1 same as 7400 except open co llec to r .. .29
7402 Quad 2 -input NOR gate . . . . .• .. • • • • •29
7404 H ex tn veter . • • • • • . . • . •.. . ... . .. ..29
7405 H ex inverter 29
74 10 T riple 3 -input NAN D 29
74 20 Oual 4 -inp u t NAN 0 . . . . . • •.• . . •. . .29
7441 NI XIE driver .• • •. •. . . . .. .. . ... $ 1.65
7490 decade co u nt er . . .. . . . . . ...•• •. • • .95
7475 quad latch . . •.. . . .. • • . .•.. .... $1 .00
7495 shift Reg. • • • • . .. . . . . . . .... . • • $1.45
749 3 d ivide by 16 . ..... . . •..• .. ...• $ 1.20
74 12 1 mo nostab le . • . • • • • • . • . ..... ... $ 1.8 0
7473 dual f llp-f fop • .• • . • . • . . . . . . . . . . . . .6 0
851/95 1 DTL monostable m u ltivibrato r .. $ 1.0 0

MOTOROLA D IGITAL
MC724 Quad 2-input RTL Gate • • •• . . $1 .00
MC788P Dual Buffer RTL $ 1.00
MC789P Hex Inverter RTL . . • . .. .. ... $ 1.00
MC 790P Dual J·K F lip-f lop $2.00
MC799P Du al 8 uff er RTL $1.00
MC101 3P 8 5 M Hz Flip-fl op MECL $3.25
MC 1027P 120 MH z Flip-flo p MEC L $4.50
MC 1023 MECL Clock d r iver . .. •. . . • . . $2.50
MC4024 Dual VCO $3.00
MC4044 Freq. Phase Det .•••.. . . .. •• • $3.00

Please add 35« for sh Ipping

Circuit Speciolists
Box 3047. Scottsdale, AZ 85257

FACTORYAUTHORIZEO DISTRIBUTOR FOR
Motorola HEP - Circuit-S tick - Plessey
All devices are first q uality and are
fully guaranteed.
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I t

On March 26. 1972, and several
time s since, I worked an SS stat io n
giving th e ca ll PZIDX. I sen t him a
card through the Surinam bureau and
received a reply from the bureau
today . They sta te that PZ I DX is not a
licensed sta tio n- a nd the operator is a

Get six fo r th e price of two.

5 '::.5~ 5 ~lHz . as meu sured at th e rruu s
nu t te r. is l . ~ : I .

A I ~ vo ir antenna relay with aux ili
ary co n tac ts, salvaged from an o ld
transceiver . swi tches the antenna and
mo bile speaker from o ne rig to the
o ther with the flick o f switch on the
dash .

~tany ~ meter gain an tennas will
not load at all on six meters. The
Larsen Antenna is not on ly ;111 e xcel
lent ~ meter antenna. it is tru ly a "six
and two" mo bile antenna .

John CI()Il~h W91.PO
.\l ad isou WI

As a pro fessional who ha s made h is
living since 19 28 in mari ne rad io a nd
crystal servicing with ham rad io to
relieve boredom, a few reflect ions to
spur amateur technology may be in
o rde r.

To this o bserve r . the cu rre n t revolu
tion in marine and co mme rcia l radio
toward s VHF and maximum utiliza
tion of a ir space thru SSB represents a
constan t and growing pressure from
com me rcial interests. This force ca n in
time serio usly threaten ama te ur fre
quencies.

It behooves inspired, adven tu ro us
hans to explore the unseen borders of
technology fo r a new tra nsmission
med ium to replace SSB . Twenty years
ago a tech nician frie nd had de ta iled a
me thod using vacuum tu bes for voice
tra nsmission using a carrier and no
sidebands. In the spec tru m now occu
p ied by o ne sideband it wo uld be
pos-sible to accomodatc five such car
Tlt>TS.

The system was too po nderous
usi ng tu bes but with solid state and
pro liferating Ie's it see ms the inst inc
t ive way to do it. Lacking a proper
name , it 's been ca lled True Amplitude
Modulation or Carrier Power Modula
tion. Looking at a sco pe you see a
carrie r moving up and down tran smit
ting intelligence , with no sidebands.

The Tiny Tim tonality o f SSB begs
fo r a n innovative system to re store
ind ividuality to voice channels. Here is
a t ip : RF is being multiplied and
divided , up and down . Why no t the
voice frequencies! Port io ns of side
band speech before entering the voice
co il co u ld, in segme nts, be mult iplied
up and d ivided d own an d re insta ted
into th e voice channel to ob tain a
syn thesized (and rest ored ) q uali ty ef
speech not unlike pre-SSb voices o n
AM.

Want to bet these p rojec ts will be
so lved by hams before they 're un
covered in research laboratories?

F.\\'. Anderson \\'7AR
Sea t tle WA

Usually you are right o n top pretty
mu ch on amateur affairs, but maybe
not quite in regard to 160 meters. Re :
" The Son of 16 0 M."

HAMS AS INNOVATORS

•

•

lI{'rb Ad am!'
Ch ula Vist a CA

BONUS

MICROWAVES

1 need you r help . Twice .
I . Schema tic for a lin k receiver

model 7000. I specificall y need crystal
mu ltiplier factor.

2. Schematic and/or crystal fac tor
fo r an old GE mode l 4ER I A3 type
ER-I-A 152·J62MC. Both of these
pieces of gear will be used on 2 meter
FM if I can find out the needed
information.

Thank you for whatever help you
can grve .

Glad to see microwave fea tu re .
Keep it u p. Le t's get the details on
these "i"RAPATT and IMPATT Modes
in to 73. I'm in te res ted in su rplus
conversio ns o f all kinds AM - ,FM,
etc . I read KI CLL ty pe articles . In
terest = . 1-10.5 G Hz.

In my opin io n CW is about the on ly
unique thing in a ma leur ra dio which
sti ll remains (since so mu ch ama teur
gear is co mme rcially mad~ s~mc as the
CBcrs). In other words , If It had not
been fo r CWo I wouldn't have been
a ttrac ted to ha m radio at all. After a ll ,
anyone with a good cred it rati ng can
buy rad ios to talk o n and can make a
lot of long distance telephone calls for
even less money , therefore , SSB holds
no particular attraction for me . At
least it is not why I entere d ham
radio .

The c artoo n o n the Feb. co ver was
really great. I su ppose it shows h~w

7J really feel s about CW but to me Its
just fine . I dou bt if there wou ld be
any ham radio or 73 if it were not for
old guys lik e him.

Bill Howard WN0EQT
De s Moines IA

Amateur satellites are unique also.

CAN ANYBODY HELP?

you pr Ln t C·.,
" most daring p irate." They request
that I pass th is information on to all
SSTVers so th is type of operation ca n
be slo wed down .

Jack C. I'e l rt't' WIHOVX
Roanoke V1\

Dean Bigl{'rWA7IBT

I would like to point out that the
Larsen Antenna works well as a V.
wave Whip on six meters. I tried it on
my mobile at the suggest io n of a
co u ple o f the local s. The SWR on

t ha tinsist

We have a few 220 MHz sta t io ns
going here - WA6 BRC, WA6 BVC,
Wft 6I R R. WB60PQ . WB6SUP.
WB6ZOQ, WA6HI P and my own,
WA6'FBY . We are u sing the
CV43IA/AR transverter su rp lus unit ,
reported in the 1964 June issue of 73
as the ARC IDA .

Perhaps yo u can borrow a copy
from a friend (or put on your scu ba
gear and go down in the ce lla r where
you keep back issues. I know you
sto re them underwater because I
bo ught a box full).

Anyway , I go t on the a ir for a sum
to tal of $ 17 .5 0 - how about that !
Most of o ur thanks go to Fra nk
W6 VMY over in Sara toga fo r o b tain
ing these units for us.

Bill Hahn WA()FBY
Stockton CA

Our sta tion here is AB8USA. Com
mand Control Station fo r MARS
Army in Vietnam. We 've got about 25
sta tio ns OVl'T here receiving your mag
eac h mon th. and it is ce rtain ly up
pred ated by all of them. if you c~n

j udge by the comme n ts on. the In

cou n try ne t a fte r the new Issue ar
rive s. We also get CQ and QST bot h of
which arc greeted by loud yawns on
frequency .

Than ks fo r the ar ticle a mo n th or
two back on MARS phone patches.
We wert: beginning to think hams had
never heard of MA RS fo r the mo st
part. Actually . although your ar~icle

imr-hcd that most sta teside sta tio ns
are at Army forts. then: are also quite
a few civilian MA RS members on the
air with LIS. For instance. AD7FTNI
WA 7FTN . A6VVM /W6VVM .
A6 PXP/W6PXP. it 's really unfair to
star t naming them cause th ere are so
many . The only reason they don't
tum in a huge patch coun t is that they
do n ' t have the ma npowe r fo r24 hour
o pera tio n. By and large , their operat
ing sk ill is as good or be tter t han the
" pros" at the Army bases.

Any how, keep up the fine mag, a nd
do n' t skimp on the FM articles (like
there was any danger of that) since I
plan to get up o n 2 meter when I get
ou t o f th e "green mach ine ."

Gary II No vosielsk i
APO San Francisco C;\

•

114 .,...... A,... A ... ,~ ,~



NEW and SURPLUS ELECTRONICS FOR THE HAM
and EXPERIMENTER

...._.-....-_.-

.. X _ o _.co........._._-

T N. .. .. " '"..o.It ......n .." Ilt:Llr CTlV. CAl-LING
U"I 'T 'MODEL SCU _II l[N.OLI!I UU:,, ' 0 1' ......., co. ..... 0
CO_.ltCI." ...DlOI TO C....CI!:L. OUT ALL UNOI! S' ltl: D
......1-• • " 11 T f T CO" T ' ''UI! TO "III•• C o."' !. 1 I'!KIM II'"
IL"' " LY I:QUI....I:Q U "' T'O"l.

SCU-l
~
PROBE·MASTER
~

Eliminate Annoying
Channel Chatter

,. '",.'"
A.",.'"
' . ~5,.'"
' .<'0
, .'", .'",.'"
A. " O
.. . ..0

5. "

0-1 0 ,Ill:
~'" ~0-, .Ato::
0- ) .J.bC
0-'0 .'DC
0.50 .UIC
0.100 mAIlC
0- '500 .'DC
0- 10 VDC

~'" ~
0- 10 UC
0-1) VAC
0-1)0 VAC

'''''"'""'",,,,
""''''"'"""2" 72,,1C.,..
6J,7

""

!'\.ASTle BEZEL METER

METERS

24~
NEW

a 12. ' ''11'' , . 1paa-0...T1C
"1U I aqll1, pad I U ' •
10.. J • • • r'I~1 l d.nl t ••l
10 I ..... \I"~ h To.....
e.U l nl h 1o,hon.. . TIl•
t ono Jon.r. toT 1 • • ount.d
On • printed . I TCUIt . ...d
1• • • • • 0' Ih. ' . 1••t .
Al l t on. tT.qu. uoloo ....
prCHIuud &1 • ""~
!T..... I0 . ......o111ot ar •

T OUCH CALLING
KEYSET

"l' I tD eotmlO L stInKS
. ... p u u . VUU "CHI . l 8000

'I'IIh .,,1. contain. , Il-'lPCOA
••v•• • oe-an t dlaplayA. 1 ~_

lIonun! o di ot. LED ' _ , \ ~ ll

pO.ltl on 1ten k.,board.
, •• , po . l tian r.O• •• 1tcb •
k .,boar~ . l_2~ VAC tr~t~.r• •
}-pluuc tr....h t ..... . pl ...
.......1 PCB A Ie .OAn.c t .
'I'll........1 h ..u purCh...-.l Ift'I"
rr_ t h IX$ !>aunptcl . " .."
...... b Ha, ._ -.I
. ... · t 1 1 too l ow, ...... . ..
to4ay . L~lte4 ~'lt7 .

12 14 ' 747_ l B O•

\ .\c 'V- - -.", '\L '"• ••- - -
\'~' \~V • ~1

•- - -
* 0 It ,

••

"HI!" uno ' 1111 'I:L llcT' VI: "'OH ITOII I..O, THI: UHI T
"''' 'TCHlU II" " THI! "' UOIO e l llCU,T 0 " TOUII III:CI: IY.II
U..TIL THI: ICU " AcTI V"'TI! O I V A "a.....L ..110M A CAL'
L I.. a ST...TIO" " H'CH 11 seU. I:OUI O. " HI!.. THI: lieU
II 111 ACT IV...TI:O. VIIU "'LL HE...II A LI:IIT, ..G SIG.....L
TO" I: ..... 0 THI:" THI: C"'LLI ..G IT"'T'O" . 0 .. COUIIII. TOU
..... Y UII TOUII U" ' T TO c"'LL ..... 0 ACT IY...TI: OTHI:II n ...•
TID .. , WH ICH ...111: UI!"O THI: se u ..Oil II:LI:CT'YI: MO'"
' TOIII"O

R"'C" C"'LLI"O u ..1T 11 '" COM ..... I:TR I:..COOEII/
OI:COOI:II U"'T .H'C" "I:QU'"U O"LY 1100""1: CO....EC·
T ' O'" TO AUOIO c " ' CU, n OT. POIIEII .... 11 OIlOU..O A" O
IIH'CH UP'1 v I!ltT LITTL I: O"I! IIAT'..O CUIt Il I:" T OUI! TO
'TI "' IIYA"CI: II .oLIO .ITATI: OE,., .... .

•

5022
F.O.B. DALLAS

WHEN IN DALLAS. VISIT OUR STORE AT 1312 SLOCUM ST.
OF F STEMMONS FREEWAY. BEHIND LEVITZ . SAT'. 9-5.

KA SALE S
1)12 SLOCU M S TRE E T

4.5 to6.5V
SmA @ 5VDC
50.000 h our i . 5VDC

"'"-5oO"C to .70oC

Bor.,.U!e.te " ...
Tw>,.ten
Kov.r

7 0 0 PER KIT

•
•

SEVEN SEGMENT
DISPLAY

3~

•

~---'--""_-

••

II...... out"'" _ 000 H••_ ......___ _ ,v"'_ . .._ot '~ I_ ot
2'&__ 0vtl>00__looco * l1li _ _

•

_OOV . IA••• • • • • • •• • • • • Z50
600v , "' JQo
lOOV, ' . 54 Z~'

:lOY, } 4 ~50

lOOV, }4 JQo

COllJl1'D,.DU't.l.l lIt.

I u. l 04•• Lual •• ~ I•• 01.,1., .
71147 D........... :>O- h ... . ....d
7_90 0-• • 4 . CO~~'T

s~

New,Exclusive,Low Cost
Miniature Solid State
Electronic Buzzer

Ree o m m @nd o;-d op@r&t1ng Yolt"re
Cu r ren t per a e l m e nt • ••••
Life e xpec t.ncy •• •• ••••
Vlewin, .IIiLe UIIChlChocl &11 ,1'.
T e m perat u r a r.n,,, •
Lena • ••
F U. .... llttl
Conlllcttl •

1 1~00l0

IN~005

IN5}9Z
' N5400
!l540l

~a

~l i,.p..{JO... , lI9l_ I • • • • • 100

LUI1 /NET/[S

I

..... _ _ BAlao: U .. '¥DC
BA'llOo1t; 02YDC

0, . Alp 150
oTL ,lln h T..~ Z5<
ODO 'at t Audio .. ' ••• • 1 .00

2". GOV &000.2". JOy 250
za-. SOV &00
RCA . } . ~~ . _OV • • •• • • • • ,0,

NAME

ZIPSTATE

COMPAN Y NAME IS : _

CIT Y

ADDRESS _

:

:::: PLACE ME ON TIolE PE ItMANE NT MAILING LIS T FOIl CATALOGS AND I' L IE It • •

SEND LATEST PIt ICE LIST ON T400 SER IES TTL INT E. RAT EO C1 R ClJIT$ .

SENO INI'OIlMATlON Otl A NEW AL.L. EL.ECTRONIC CLOCK KIT.

1' 111 A COMPANY, SEND LIST SH OWIN. QUANTITY Pltlcn Otl NEW COMPO NENT S.

'"'"'"'"'"'"'"'"

2. H . ~ao." ._.7'1. I ~ .
6 .ZV. lr ..
IS' . 1'2 .,.6' . ,;. ..
6.2 . 1'1' ..
15' . ¥ .
Z7T. 1'= .

Zonar .
Sonar .
ZoDar.

~-.- .
Son.~ .

Zo"~ .

Soft... .

'1l4}10
"~1}Z

'''''?}5
1...1lo6A,"',.,.,"',..
I ~~o;a

,""""
""""ZI }1 1 ,
Zl0 '76 7,,'"
~".!'Tl ' _'



MORE LETTERS
T he I fl O hand is very m uch a live

wit h high power out lawed so no high
power hoys 10 con tend wi th.

I h <J V\.' been hack o n. mostly ea rly
morn ings lat e ly . for about 8 years. I
ope ra ted 16() some be fore WW 2. For
a while I W;J'i "the o nly really active
Flo rid a station. but that has changed
in the last few yea rs. I don' t chase DX
myself'. hut some do. with some up to
around 100 countries. There is much
CW and. quill' a hi t of the A~l O10dI.'5.

• •DS B full earner and S$ B sc. also a
fev DSB Sc. The popu lar SS B rig is
the Drake R-4. T4X combination.
(558 is AM Right'?)

I did feel as you that the manufac
rurers should put 160 on the rigs but
maybe that wou ld make' our only
medium frequency band have as much
qrm as the HF hands.

The o nly statement that I 1()()'%
disagree wit h is your last sen tence.
160 is already a "Hellova hand" and is
and has bee" going,

On another ma iler regarding an
answe r to a le tter from a reade r. You
sta ted th at FM wasn't available on a
ham communica tions receiver. (T his
may hu rt. but not too much I hope.)
Read Hen ry Radio 's adve r tisemen t for
the Kenwood R-599 receiver. No t
only does it have 16 0 but FM and 2
meier FM wit h the op tio nal installed
inside converter. See back cover o f
March 72 issue . Also in some ea rlter
73 magazines, (I o wn one. I

Ib ruld J. Tucker K411 XW
!\II' llIum l'" Bl';l('h , F I.

PROJECTS

Re the "Crysta l Checke r," 73
November 197 1 issue , page 55, I
recen tly comple ted th is const ruc tio n
projec t and it has worked o u t very
we ll. Due to supp ly difficulties I had
to substitu te RCA SKJO l9 fo r
2N3607 tran sistors and I N270 diodes
fo r I N9 14 , bu t everyt hi ng worked out
o kay. I a lso subst it u ted a vise-like
a rra ngemen t (wit h o ne metallic split
jaw an d o ne in su lated jaw to replace
seve ral x tal sockets since I co uld n ot
see m to ge t a varie ty of sockets).
Please give us more usefu l construc
tio n projects like this o ne. tee to
au thor Mike Kaufm an K6VC I)

Vernon j ones
Kennebunk ~Iai nt"

I have been on the air since January
of this year. During this time I have
received your magazine and another
which will remain QueSTionable. I
prefer 73 over the other many times
for a number of reasons, bu t mostly
because you have some rea lly good
articles and don't waste your time
with 40 pages of calls who entered
contests. I also like you r ci rcui t sec
t ion, hu t ho w abou t some mo re real
Q RP t ransmi tte rs (li ke in microwat ts).

j o,"l'I,h K ah'. Wi'lIPllj
G lastonburv CT

11 6

I don't thin k r ' an bear to do
without an othe r issue of 73 I\.b ga/ ine ,
I t hink that the S 1 I fo r two yea rs
(check enclosed ) is well wo rth it. T he
h umo r alone is worth t hat m uch.
An yway I heard tha t 1973 was going
'to be a b ig yea r for the magazin e.
Please s ta rt my subscrip tio n as soon as
po ssible .

jl'Hl'r!'l:1II W, Bar"tn\\
lI'lIll'l" 'k 'II

Due to the move to UI\: of t he
Manager t he BE/ NL/CND/ UI\: Forces
QS L Burea u will close from n March
197 ~.

All opera tors and Bureaus arc re
quested to forward all cards in the
future to the German Amat('lIr Radio
Society, Bux SS ..lI US/CII ,
GERMANY.

Thank ing you for your ussttancc.
j .r . Wo rr alllH.2AIIIG 3XIs:\

. In regard to letter on 'J a~l" 6 of "a~
1:O"..ue of

In regard to leiter on page 6 of May
issue of 73. 1 wholeheartedly agree
with Ro n WAIP~IS and h is recom
me ndat ion tha t 14 h .5 2 he used as a
simplex chan ne l and hope o thers w ill
jo in together in urging th at th is he
do ne . It see ms when anyone hu ilds a
new repeater (dow n in th is part of till'
coun try ) he wan ts to . and docs. pu t it
on 14 6 .34/ .94 o r some o ther t ransmi t
ting fre q uency wit h .94 as receivin g.

ChariiI' Hrown WI H OOT
Cahlllia GA

Tho ugh t you might be interested in
com me n ts fro m a Mexican ham re
gard ing reciprocal Iicense agreemen ts .
In a conversa tion in Mexico City he
ex presse d the th ough t that Me xic o
and Mexican hams have not h ing to
gain and mu ch to lose if they we re to
gra n t licenses to U.S. visit ors. The
loss - being mo wed under by U.S.
ope ra tors and with so few Mexican
visi to rs requesti ng o pe ra ti ng privileges
in t he U.S, it seemed rat her poi ntless.
I cou ld th in k o f no good a rgu me nt.
You have to hear it to believe how
quie t the Hertz are in Mex ico .

I.. '\ Seu lt W1I611\\I
San 'larnJ CA

Try working all E ll repeater in N YC

Getting started o n 2m F M meant
that I had to buy a lo t of crysta ls. As
these arc very expensive here in
Sweden, I ordered them from Jan
Crysta ls, Flo rida.

Unfortunately I made a big mis
take! I forgot to specify t he paralle l
capacitance. Shame a ll me ! Of course
I ended up on the wrong freque ncy.

As I was dying to get s ta rted I
returned t he crysta ls ask ing t hem to
correct these and to re tu rn to me by
Air Mail. Three wee ks la te r I had the
crystals back with correct frequencies
and no ex tra cost.

Take my advice, ALWAYS speci fy
the para llel capaci ta nce. If you do not

kno w how to Figu re it o u t. enclose tilt'
circuit d iagra m wi t h your o rder o r
s tate the type o f t ransce iver you arc
usmg

T han ks JA N CRYSTA LS for being
so coopcra rive !

E"k il " !'r"."nn S" :lC j I'
SWEI)E,'\

Aft er read ing t he article in t he Oct.
197 1 issue . "Back to Mo ther Nature
the Easy Way ," I was deligh ted.

Soon. three lengths of copper pipe
we re in readiness fo r ins talla tion. The
water hose was attached. along with a
valve to control t he wa te r. A step
ladde r was moved in to place, the
equipmen t readied. the wa ter pressure
applie d.

T he first resu lts we re amazing.
Since the wate r pressure on our tap
.....as about 90 lbs. per sq. in .. an
immedia te foun tain of mixed mud,
wate r, pl us some grav.. roo ts, ascended
to a height of the operator plus about
three fee t. The pipe had gone down
abou t 8 in .

Moving the lower end of t he pipe to
a new position. o r posi tions. resulted
in a max imu m depth of about 10
inches to be reached .

TIle o pera tor. wearing a ga r land of
wate r, mu d . and a few strands of the
grass. reco nsid ered . By no mea ns
co uld the me thod used hy WA1FH B
be used in Boulder. Colo .. not where
we live anyway .

The clay . ro cks, and bou lde rs , un
derlying the t hin layer o f grass, IS

more tha n any thing less th an a
diamo nd bit, bulldozer , o r dy nami te ,
can move.

I have been using a c row bar. post
ho le digger . cuss words. blisters . and
wha teve r help ca n he muste red. try ing
to d ig two holes. just three feel dee p.
in to which I in tend to pu t b ronze
screening. a long with su lfa te of copper
crysta ls. to ge t so me sort o f a ground.
I have a tower tha t need s grou nding to
discourage light ning from pay ing us a
visit - indoo rs.

A so lution to the problem has been
fou nd. Go mo bile!

Ray R. Rum ft'ItW0\1YY
Boulder CO

I make reference TO your 73 Circuits
page in the April '72 issue wherein a
crysta l calibra tor is described. The 1K
resistors R 2, R4 . and R 5 are no t
sufficient to protect t he inp uts of the
7400 ga tes from excessive voltage ,
This IC has an absolu te maxim u m
inpu t voltage ra ting of 5.5V. which is
easily exceeded d ue to n oise or poor
regu lation of Vee. This is especially
like ly in a ma teur equipmen t. Instead.
t he outpu t o f t he fourth ga te (pin 3)
in the If' should be used as t he in put
to pi ns 4 . 10. and 11. The in pu ts to
the fo urth gate ( pins I and 2) shou ld

both be grounded. E. Douglas jt'lI!'t'n
SI. Paul \I :\'
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SALE - PRICES CUT
PR IC E RED UCED : ~

Fecsrrrn te Unit ; tra nsmitter <e- .............
and receiver 12 " x12' x6 " ( fi ~~
used In many o ff ices. sends [. .c..:, If.:.y~ J
2-way message complete , '., ~~~
with 60 Cv. powe r su p p ly . ~:

•
CON V E RSION INFO IN 
C L U D ED : (see also MilY ' 72 OST I
$2:t .50 pr1S 12. 50 ea .

5 Level Punch Tape Reader. ./.
Usable from 0-250 WPM r~
depending o n Pulse Rate to L: ......;;.;
Sole no id $7.95 each . ~

Typ in g Re perfo ra t o r S tri p Printer Type w it h
Sy nch Motor and key board. $1 9 .95

Model 14 Aeperfo ra t o r U n it o nly . co n sis t ing of
typmg unit cc rro le t e with Synch Motor unit . Is
in "~s Is Cond .i t ion ." But ~he Motor is in good
workmg co ndi t io n . (Motor IS w or t h the Price)
..... . . ........... . ......' $7.95

RTTY Test Set
TS659 Motor D rive Un it used in testi ng tele
type c ircuits and check ing eff iciency of start
stop se lec tors,
Weigh t abou t 10 lbs .
Price $24.50

88MH Coils. 5 for $1.50
Conver ter Telegraph & ~
Telephone S igna l Conver- /' "<,
ter mo unted in a water- ~.
proof c a rry i n g c a se. ,/ ::;
12"x9" x6" . Weight about .... .,~
10 Ibs. Comple te with AC l (' <oL?;'..:5V
6 0 cy l. power supp ly. ' ,' ~ / /
(So me Hams have co nver- Q "' v
led ,this to teletype conver- i.~~,~/
ters With sc he ma t ic $7.95 ~..,

Teletype Paper Model 15,1 9 , etc. Carbon ty pe
case of 12 ro ll s . " , " " $3.95
Heperfcra tor Tape 11/1 6 Case of 40 rolls $4.95

Tele type Receiving System co nsist ing of a
SP600 JX receiver & CV 182 co nverter all
mounted in a 4 foot rack with all cab les and
manual. $295.00 o r wi ll trade .

Outdoor spea kers with treated cone for bad
weather exposu re encased in Metal box
4 "x4"x3" . (With a 400H matching transfor:
mer! onl y $3.95

BC221 Frequ ency Meter 125KHZ to 20MHZ in
good co ndit io n with proper book .... $ 49.50

APX6 Transcei ver makes idea l 121 5MHZ Ham
rig wit h co mp lete co nversion inst ruct io n less
tubes.
2 for $7.95 , Each $4.95

Radar Transceiver APQ41 ·X Band with a 4 J 5O
Magne t ron and a 4K25 Klystron right and
co mpac t with all tubes $39.50

Prec ision Vol t . AMP Meter Weston ~ Range
Q.3·15-15O VDC and 0-3 ·15-30 ADC w ith
carr y ing case : .. _.. _$9.95

05ER 190 to 550 ARC5 $12.50
05ER 190 to 550 ARCll _ $14.95
(Later Moder) ..

Antenna SWItching UOIt SA649
co nt inuous sWitc hing o f 2 an t . to a Rec . to
redu ce fading o f signal. Opera tes from 24 vo lts.
· Only $3 .50

Crysta l Sto rage box lined wi th sponge rubber
and with hollowed places to nest 4 2 metal
crystals , NEW
.$ 1.9 5 each , .. , .. " (2 for $ 2.951

16MM Movie Camera 
maga zine load type. Com
plete with F3.5 Lens. Mo
tor driven o nly .
$7.95

CRYSTALS
200 KC $1.50 13 .000 KC $1.00

1.000 KC $2.50 14 .0 00 KC $1.00
10,500 KC $1 .00 15.0 00 KC $1.00
11 ,0 00 KC $1.00 16,000 KC $1 .00
12,0 00 KC $1.00 17,000 KC $1 .00

Meter 4" square 0- 100 J1A. Basic movement .
Boxed . . _ $3.50

Automa tic Dialer Tape Programmed memor-iz
ing 36 phone numbers and can be selec ted at
the touch o f your f inger .
New Boxed , , , $49.50

TS1 48 Spectrum Analyzer - chec ks fr eq uency
of RT & TR equip. Sig. Gen . OSC. Magnetrons
e tc. X Band with 3 " Scope indi cator .. $ 19.95

StOf"age Batt81'r ' 2 volt 26 Amp. Hr. . .. $2.49
Miniature Dua Storage Bat . 85V and 3 .5 volt in
a 3 W 'x2")(2" case with a bottle erectrorvte
..... ......... .. ........... .... .. $2.50

TS-1 060 Teletype disror n on test set. Co mp ac t
3 " sc0r.e indicator, 110 V, 6 0 cyc les Apprcx,
6 " x 8 ' 14" , o nly , .... , . , .... , . .' .. $ 14,95

FRR38 COUNTER same as H.P. 524B 10 Hz
to 10 MHz can be used to 500 MHz. Cou nter
& 10 MHz plug in o nly . , ., , . , ... $ 125.00

HP524 B Counter wit h 525C Plug in. Reccn
dmored and in excellen t condition . $550.00
lor will tradeJ • .. .......... .

MEGGER·MODEL 5G200
Mfgd . by Wilslow Co. This is a brand new hand
cran k type for checking all types electrical
equi p . and insulation test comes in a carry ing
case with leads & manual. $75.00

RA62 AC Supply fo r 522 but will also power
ARC 3 & ARC5. etc. Wt. about 50 Ibs . . . $9.95

H.P608 0 Signal Generator. Cherry cond ition
Like New $750,00 (or will trade"'
PR C6 banana shaped Army WAL KIE T AL KI E!
Freq 47 to 55 MH z. Co mpact & light.
O n ly , , .. . , , $39.50

PR C1 0 bac k pack type WALK IE T AL KIE size
9)(10x3". Frequency ra nge 38 to 55 MHz . With
all tubes .. _ _ $ 49.50

- RT66 GRC FM Tra nsce iver 20 to 28 MHz
· $ 35.00

_ ,RT 67 GRC FM Transceiver 27 10 39 MH z
· _ $49.50

- ll T 70 G RC FM Transceiver good fo r 6 me
ters . Co mpact 5)(7x 12" . Good condo $39.50

HS3 3 HEAD SET soon $4.95
With boom mike. . . . . $7.50

1624 South Main Street, Los Angeles CA 90015

TERMS: R.minanee in full or 25% deposit on COD order, Minimum order $5.00 FOB L.A.
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STILL MORE...

I han- In..quent ly run ac ros.. U.S .
national" enjoy ing the privilege.. of
ham radio in foreig n co un trfc .... yet it
is no t pos-ibtc fo r an alien resident to
find ..im ila r priv ileges here . II is true
tha t a foreign licensed "ham" whose
stay is non-perma nent. can o btain a
porta ble Hcense . and while th is is a
ste p in the right direction it does
noth ing for the rest of us "furriners."

T ilt' whole world is now undergoi ng
a revo lu tio nary u pheaval in thought.
The old shibboleths and customs aft'
under e xamina tio n. Beliefs . custo ms
and even fea rs thai guided our socia l
behavior in the pa st art.' bei ng e x
ami ned with honesty for a change and
we have been startled 10 find how
emp ty so me of them arc . None can
deny that if an inju st ice exists, a t the
very least this socie ty has tried to d o
some thing aboul it . .

Well, here is ano ther opportu nity.
for it is my conviction thai an injus
nee is involved and the strange part
abou t it is t ha t neit her ha rm nor
be nefit for a nyone serves to per
petuate th e injus t ice. II is probable
that th is prejudice towa rds foreigners
ex ists me rely because it had mer it a t
one ti me and like the laws on sp ittoons,
no o ne has taken the trouble to
update the ru les.

In this day and age it is a little
difficult 10 imagine ham radio as a
"cloak and dagger" arena, an d, even if
it were, I doub t that an alien resident
would be more so inclined than any
o ne else,

Perhaps not many peo ple realize
that an FCC license is requ ired to
opera te a car o r truck telep hone; a
mo del ai rplane , ca r o r boa t; cit izens
band walkie-talkie : e tc . I o fte n won
der whether the poor "furri ner" is
enti tled to o pera te h is garage doo r
o pener,

Understa nd ing is a thing we all
cherish and , in th is case , it see ms like
such a simple thing. All we ask is
permission to apply for a license Th is
will har m no one bu t will benefi t a
few.

r.a Ol"lI ill
:\1 (" 1110 Park CA

I wou ld like to co mp limen t you on
your super FB Genera l Study Guide.
Thanks to it I will be sport ing a WB 2
call in a few week s. I plan to get your
Advanced cla ss o ne in a week or two,
According to the FCC officia l who
administered the test to me I did very
good o n the exam. He refused to
disclose the exact ma rk but still I am
very h appy to han- passed . This is my
seco nd Iry at the exam. The first time
I used the ARRL license ~I an ua l and
Underst anding Amateur Rad io to
study .

Congrat s for a job well done. See
you on J 4 MH z as WB2KFG or as
WB 2DCS (i t be tter be , I o rdered QSL
cards for WB 2DCS). I have been told
Iha t you have a very un ique QSL Is it
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true'? Any cha nce of ,I sam ple of 73
and /or your QSL'.'

Har rv l,i' I"' I'r 1,,, ,W .", 21)( :~

:'\l llh"f11t' .""

I am writ ing in regard s 10 the ar ticle
on \-fA RS in the May issue o f your
magazine. by Mr. Harry C. Simpson ,
W4SC F/A 4SCF.

The article wa s we ll wri t ten and 10
my knowledge. this is the first lime
the Milita ry Affiliate Rad io System
(MARS I has received such recogn itio n
in a National Amateur Rad io Maga
zme.

Being connec ted wi th the Third US
Army MARS progra m as the Com
ma nd MARS Direc tor, I cer ta inly ap
preciatc the fine publici ty and would
like to see mo re articles of th is nature .

l!amld E. Mulkl" 
"AR~ Dirf'(' (()r

Fort \lcI'Iwn«1II (;A

Ho w could you haw co mmitted
such a dasta rdly ad? The art icle ap
pearing on page 37 of the "fay 1972
issue entit led. " How To Get T he Stuff
Into The Home ." written by Bill
Lowenberg W~OOJ has probably d one
mo re to se t back the program of
ama teur radio th an any o ther sing le
act since rad io propagation was fi rst
d iscovered . No d oubt the inten tio n of
W20 0J was to assis t t hose in the
fraternity in th e genera l up-datin g and
imp rove men t of their sta tions. Ho w
ever, the simple act o f putt ing in to
prin t the various specific me thods
used by we h ams in the acq u isition o f
eq uip me n t has placed a high percen
tage o f us in a mo st disastrous posi
t ion . Many o f us have been using o ne
or more of the variou s schemes ou t
lined by Bill in his a rticle fo r years
with an ext remely high deg ree o f
success. The te rrib le part o f this who le
thing is that the methods which have
been exposed are some o f the best in
the average ma rried ama te u r's reper
toire not just some second rate plo ys.

Normally , 73 arr ives righ t along
with the Wo man' s Ho me Companio n,
the Ladies Home Journal. Better
Ho me s and Gard ens and such o ther
fema le t rivia and is just thrown o n the
desk by my XYl. This mo n th. it
arr ived witho ut escort with the excep
t io n of a couple of my wife 's cred it
ca rd bills . T hat o ne chance in a
mi llio n happe ned! Being not particu
lady in terested in the bi lls. the XY L
casually th umbed through the 73
while -wai t ing for me to co me home
fo r lunch and fou nd th e article It
co uld n' t hav·e happened at a more
improper t ime . I was in the process of
using scheme number tw o {page 38)
to acqu ire a brand new SS B mobile rig
with AC and ()C using myoid DX-40
and some junk box material o n an
"even trade." She wa s o n 10 me in a
second and ruined five weeks of care
fu l prepara t ion and offhand conversa
tion. (wh ich , incide nta lly , requires a
better than average memo ry ).

She now reads all o f the h am ads
and k nows exactly what each piece of

my equi pme n t is wo r th o n ti ll,' used
market. has made inq uiry at the local
par ts ho use rega rdi ng my dealings and
has directed the proprie tor to mail
any invoices for th ose "lin k' minor
mat ntcnunce items" nece ssary 10 the
prope r o pe ra tion o f my station d i
rectly to the house instead of to my
office. She now realizes th at a two
meter slo t beam is not necessary for
the receptio n of Cable T V. A com
ride inve n tory o f my span,' parts has
bee n effected an d I have been direc ted
10 dispose of any su rp lus no t vita l to
the opera t ion of the station with any
proceeds therefrom to be cred ited to
the household opera ting accoun t.
Even worse , she is now usi ng my code
tapes and records and wants to keep
the DX4 0 for her novice r ig. I have
just forked over enough cash to cover
a new spring ou tfi t , comple te wi th
matching purse and shoes and we are
hav ing two perfectly good chairs re
cove red.

I h a ve bee n thr ough more
thorough. detailed and humilia ting in
terroga tions in the past week regard
ing my actions over the past 19 years
and 8 mo nths than cou ld h ave been
devised by the mo st fie ndish minds of
the Gestapo when al their zen ith. It's
worse than the d isclosure of the Pen
tagon Papers. In the fu ture , this blac k
mark on the record of ama te u r rad io
shou ld be referred to as the
Lowenberg Affair.

Ho w a fin e ama te ur and master
tro ut fisherman like Bill Lowen berg
coul d so conspire with 73, to per
petuare such a d astardl y ac t, is be
yond my co mp rehension . I cannot
cancel my su bscription because I am
paid in advance for two more years
and the XYL thinks your p ublica tion
a most exce llen t magazine. A po x on
yo u all.

Garry OWI"II WSI\lrx;
. Roswell NM

Wo uld you kind ly remi nd your
readers that the frequencies : 53. 10,
53 .20, 53.30, 53.40 . and 53.50 MHz
have been recognized by the FCC to
be Radio Con trol Freq uencies for
tho se licensed radio amateurs who
engage in remote contro l of mod el
boats o r airpla nes.

It seems that in te rference o n these
frequencies is on the increase and has.
often , caused los.s of co ntrol. some
thing which ca n be quite a catast ro
phe especially in the case of mo del
airplanes which have been caused to
crash .

Besides the coun t less hours spent in
building . these models the cost in
volved ($300· $5001 in these model
planes make in te rference a very
serious problem.

Considering all t he frequencies
available to hams who operate for
co mmu nica tion purposes tCW. phone,
RTTY. e tc.) it seems reasonable to ask
them to s lay clear of the above
me ntioned freq uen cies.

Furthermore , since it is imp ossib le
10 bu ild fancy receivers in the very
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146-148 MHz $17.95
440-450 MHz 13.95

$42.50
40.50
38.50

$12.50
17.50
18.50

ft

146-148
220-225
435-450

(A) FM RINGO 3.75 db GAIN: The most
popular - high performance, half-wave FM
cr-tenno. Gives peak gain , and efficiency,
instant assembly and installation .

AR-2 100 watts 135-175 MHz
AR-25 500 watts 135·175 MHz
AR-6 100 watts 50-54 MHz

2 METER
ANTENNAS

(0) POWER PACK 16 db GAIN : A 22 ele
ment, high performance, vertically polarized
FM array, complete with all hardware,
mounting boom, harness and 2 antennas .

A147-22 1000 watts 146-148 MHz $49.50

IE) 4 ELEMENT YAGI 9 db GAIN: A special
side mount 4 element FM yagi can be fixed
or rotated-good gain and directivity .

A144-4 1000 watts 146·148 MHz $ 9 .95

(F) FM TWIST 12 .4 db GAIN: A Cush Craft
exclusive - it 's two antennas in one. Hori
zontal elements cut at 144.5 MHz, vertical
elements cut at 147 MHz , two feed lines.

A147-20T 1000 watts 145 & 147 MHz $39.50

'.1.' FROM THE WORLD'S LEADINGNfl"" MANUFACTURER OF VHF/UHF
COMMUNICATION ANTENNAS

(B) 4 POLE: A four dtpol a array with mount
ing booms and coax harness 52 ohm feed
up to 9 db gain.

AFM-4D 1000 watts
AFM-24D 1000 watts
AFM-44D 1000 watts

(e) FM MOBILE 3 db GAIN : Fiberglass %
wove professional mobile antenna for roof
or trunk mount. Superior strength , power
handling and performance.

AM-147 146-175 MHz mobil e $26.95

(0) 11 ELEMENT YAGIS 13.2 db GAIN: The
standard of camparison in VHF communi
cations, now cut for 2 meter FM and
vertical polarization.
A147-11 1000 watts
A449-11 1000 watts

4033 BROWNSVILLE RDAO , TREVOSE, PA. 19047 PHONES: (215) 357-1400/(215) 757-5300



HOT GEAR
Thanks to your Ho t Gear colu m n,

an honest budding amateu r and the
sharp eyes o f ano ther. I will be picking
up my stolen HR2A soon.

4/72
4/72
' 172
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&172

6172

&172
6172

K1TLP

RR Polic. Sn2
Grd.CtTl..Trml.
NYC

K9YVA 2/72
WA9EYL 2/72
ARRL HQ 2/72
M. Godwin

W8FXX/5
Owner Issue
WA1EMU 9n1
WA 5BNM 11/71
WB2A RM 11 /71
WeMGI 12/71
K2AOQ 1/72
CoI.St.U. 1/72
CoI.St.U. 1/7 2
CoI.St.U. 1/72
W2PWG 1/72
WA5JGU 2/72
W1BDX 2/72
WA50Q F 2/72

C. Mathias

WA2KDG
MSU ARC
E.lllrlsing MI
WA6FCY

Sgt. Hopkins 2172
Wilm. DE Polic.

Swan SW 174 No. 416-5 WeAXT 2/72
Reg. HR 2A No.04.()5896 K4GB L 2/72
Heath l)B 102,No.132-128107 W.Singer 3(72

Woodbridge VA
703.491 ·2257

Yalllu FT·101 No. 107036 WA2 YSW
Standard 2m FM No. 102703 W6NPV
Draka ML2 No. 20 189 WB2L LR
Standard SRC-806M

No. 009210
Aerotone 6M 355LT

No. 685064

Coli., 31284 No.59920
ccn. 30U No. 40084
Coli. MPL No. 44507
Coli. MM 1 lmob. mikel
MilOD mini$pkr.

List f rom Plllt luulII:
Mh., Model, Set. No.
Halli, SR46A, NO.4461 00
Reg., HR·2, No.04 .()3505
Sonar, FM3601, No.1003
cen., 75A4. No.804
GE, Portable, No.10;41218
ceu., 75SE-8, No.15640
Coil , 2 1S3, No.l2000
CoII.,516F 1,No.1649
Simp. Mod-A, No.35457
SSE S8·33 NO.103906
Heath HW22A No.90H835
Nat'l HROSO No.280019
~11i., SRl60 No.416OO().

'08039
00"• • TR3 No.3858
ceu.. KWM2A No 13815

WRL DlKJoBndr 6010AT3Q2

Su.nct.d SRC-806M.
No. 102:703

lafayMta HA-410
No. 009210

cen. 6251 No. 10728

This is a put-on. Wayne. I was
hoping I'd run into so me th ing and I
could do a p iece o n this "sma ll inde
p end ent territory ." The Royal
Swedish Embassy advises: " There was
never any real place called Morojulien
in Scandin avia . only an imaginary spot
some where in between wh ere the two
bro ther nations could meet and have
fu n - in Norwegian, "moro ," in
Swed ish, " kul.' This m ysterious loca
tion ex isted o nly in a popular TV
program enj oyed by Swedes and
Norwegians some ten years ago ... "

I suspect old Eric 5 N2A BG, is
trying to drum up a litt le pu blici ty.
Actually . there is no such place as
Sca ndinavia . I no te that th e post
office box co m bines bo th Norwegian
and Swedish and I' ll bet you a nickle
to a herring that ou r OM Eric is
associated with pu blic re lations so me
p lace . Maybe they 're t ry ing to ge t
some l end-Lease o r some thing.

Bob FOJ K7ZIIS
Kirland WA

Kirkland WA
Drat! A nother rare one down the
drain.

as a group a t 25, also simple groups
like ES and RST and DE, then
CONDX etc.

I would compromise with Del and
propose that maybe we should leave a
longer space at the e nd o f each word
but I am afraid that would bring an
ira te letter from someone say ing " that
would make it hard to read sen tences
as an en t ity."

What we should do in the ham
fraternity is keep the code th e wa y it
is. but USE IT PROPERLY.

For example, if we think the o ther
guy isn't hearing us too well, or that
we might be missing some dots o ur
selves, slow down instead o f repeating
several time s. On ly this evening I
heard a stat io n send ing " RST 569"
four time s. th ree o f them wrongly and
the last o ne on the dash pad d le as a
side swiper ma nual key . That is ridicu
lous. I am sure th at if he had slo wed
the bug down to 15 wpm he cou ld
have sen t it perfectly j ust o nce , and it
would be e no ugh.

Then how about find ing so me thing
shorte~han CQ for a general ca ll?
Like AA (.- .-) for exam ple , or if
t ra ffic people find that confusing,
some o ther unused short coupling.

And how about dropping the T9 o n
the CW report? On the few occasions
it isn 't T9 we could ex pla in what it is
like. What we should have instead o f
the tone repo rt is a click report
ma y be !

Let' s not revise the code. Let's just
use it more sensib ly.

Bob Eldridge VE7RS
Burnaby B.C.

I am very much pleased with the
QRP articles o f the February issue . I
have be en using a ho me brew solid
state QRP transmi tter for quite some
time with very good results on CWo
The TX consists o f a vackar FET VFO
with a two transistor isolation stage,
one amplifier stage, all o n 7 MHz
fo llowed by a two diodes doubler to
14 MHz which drives the final tran sis
tor; outpu t is 800 mW, an tenna is my
regular triband TH6DXX on 30 ft
height. I also tried 50 mW, 100 mW,
200 mW and 500 mW, all with fa ir to
good results o n 15 and 20 me ters.
However, my 800 mW .always works
well for me o n 20m. I have worked
numerous W's and also European sta
tions. It s great fun to work QRP. In
this coun t ry it is very hard to find any
parts fo r transmitter use , so my TX is
buil t wi th all sor ts of odds and ends.

O Uo W, Morroy PZ l AC
Paramaribo, Surinam

I alway s enjoy your publication .
Your approach is refresh ing and even
old staunch ARRL -nen like m yself
apprecia re it.

I'm a free lance writer/photograph
er. I came across the paragra ph in the
Feb. 72 issue regarding a small " inde
penden t territory between Norway
and Sweden cal led Morokulien _.. an
intemational re fugee area .... '

·.. AND MORE!

Del Win inger (January issue) is righ t
when he says it is no t likely any move
to revise the symbols of the Morse
code would succeed (though his
reasoning is debatable- surely the real
reason is that it wo uld be ex pe nsive
and inconvenient to change such a
deeply entrenched language).

But the idea o f everyone send ing
Morse as if it consists of letters rather
than words is a bad one, excep t at the
very beginning o f the learning pre
cess- learning the alphabet. Once the
letters have been grasped it is surely
importa nt that words should he read
as words. This is the whole differen ce
between an expert reader and a poor
reader of any language. Once you have
learned how to read. it is easier to
read "been:' than it is to read "b e e
n" (which is the wri tten equiva len t of
letters at 20 wpm and spaces equiva
len t to 7 wpm). Sent in Morse code at
any speed above abou t 5 o r 6 wpm.
"been" has a beautifu l rhy thmic
sound as an in tegrated group, a nd
Del ' s me thod would destro y the
sound o f the word and su bstitu te fo r
it a jerky succession of iso lated lette rs
with little relevance to each o ther.

When you are read ing this text. do
yo u "search your memory afte r each
letter a ppears" in eac h and every
word? Of course you don 't . or you
would never get through an issue of
73 before the next one arrived.

Unfortunately too ma ny bugs o r
keyers are already set to a dot speed
faster than th e dashes are sen t. al
th ough fully au to elec tronic keys have
made a vast improvement in the over
all pictu re in recent years. There are
not so many W6 calls sen t as . - - - .
. ... . . . . ... e tc. these days. because
the sender cannot cope with the
dashes if he has the do ts set too fast .
so he slows the dots do wn to a speed
he can hand le.

The ratio of dots to dashes and
spaces is fine in the code just the way
we have it - all we have to do is send it
properly, and if Ted McElro y could
read standard code at 75 o r 80 wpm
there is no reason why lesser mo rtals
ca n ' t manage 20 and 25.

There is a technical re ason why
Del's id ea is unwise too . There are
many fi lters in use for CW wh ich ring
enough to o bsc ure the dots when se n t
at 45 wpm (which we would have to
do to get a message through a t a basic
12 wpm o r so).

Cand ler had the right id ea in se tting
down gro ups o f words o f progressively
greater length for the pup il to "ge t the
tune or." Rather than vary the ratio
o f character to space, Candler pre
served the ratio and upped the speed.
Yo u will agree that if you ca n read a C
at 25 and a Q at 25, you ca n read CQ

sma ll space available, it wou ld be
apprecia ted if a reasonable guard band
(say 6 kHz) could be respected .

Pierre J. Calala
Needham MA
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F.O .B. N.Y .
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MfR . HAMMAR L UND
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$ . 45 SE ND FOR FREE CA TA LOG
BRIGAR ELECTRONICS

------------------------------ --------
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. 21 . 2 5 . 24

. 55 . 51 . 41

. 50 . 41 .44

.50 •• , . 44
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1 .12
1 .44...
."

."."1.14
1 .21
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PO 1nII(.UI I'Pl !'TPClWrl

1· 100_ 1000 10(1 + 1000- 100 00
--!!.... ....!!!.. ...!!.2...- !!!-~ --!!L

'£U$~ . 0...·, r .. ,uHr. ro~ .~h:.. J. <.II.

, o U l , I , . 01 10 ,.. H • • t o. dl Ie IU••

7475
l UO
14n
lUi
Hit

lUO
HU
H U
H U
71H

1415
7416
14100
14101
l lUI

1410
ll'U
14H
1114
1US

7420
7421
141'
7UO
7431

lUI
7UO
1441
1442
7U)

lU .
1445
1 441
7U1
7UI

lUO
7Ul
1U)
lUt
l4n

74 00
1 401
7402
7 401
740 4

140 5
140'
1401
1401
140'

1410
741 1
741)
7615
1417

All IC' , a.r' ...ppl1"" iI. ' - , 16-. 16- . o r 26-p i n DIP (...... l ·in- LiMi p l ..dc pac ka94" U:Cllp t
for ~51' . ~511. MES.O. aDd 51560 which co.. i n TO-5 pack&9* .
.. 9be Faa <leu It-U upon r _ I t • .e ,.k to r tho.. <leU _ u thet :roa 1I!:Ul. -.. tor
tboee Un.cl IC·. tllIt :roa are .... t buyl.Jof . On ordoen _ U5 .00 ... ·11 .....s:roa • _ 270
pa~ CXlICPU'n Tn. IC <leu. book na. Or. :roa ..y obtaill. a _ 2'O-pl~ u ...... elaU book
iJultMod . Ordara _ no .oo vUl r«:4liwe botb bookI . Orden ....1' $100 .00 vill 1'..,.,1... a
~eu. LlPAJI1' of DIGITAL • I n .... .Jl <leta ••ppl1c.UOQ bookI toUll.Jof 1000 pageS FaD.
1'UA511: JIOTII:. DaU booI<I are aM"""" .........U f~ YOIU' o rder ••1ea...11_ two --.. for
ddiYUT.

LOWEST PRICES: ON BRAND NEW FULLY TESTED & GUARANTEED IC'S
BEST SERVICE: 10% DISCOUNT ON ALL ITEMS NOT SHIPPED IN 24 HOURS
MOST CONVENIENT:
ORDER DESK 1-800-325-2595 (TOLL FREE)

UNIVflSAL DECADE COUNTING UNitS

1. Italy to read 11~1. 1'1_ L&D 0 1' .U..... t-t ype Ileaclout wI tb
vi. _a vi_i.,. .

2 . ICD Outpoou .vI11abl.
l . ~t ~ ""It
6 . Sdect.r.bl. I.1ppl. 1l1llll:1""1
5 . sal.ec:t.lbl. Deci-.l Poi"t
I. e-tar _t
1 . 1'1U9-i" ~ul'
I . Mol•• Jock.t. for '11 IC ·. , ~Adout

t . TiII.-l'1.tId G-I0. 2-0. Copper. Gl !:POllY ao&rd
10. TOUI' choic. o f I to I dec••• 0 .. 0 '. C. board .
11 . Groupi~ of 2 or .are r l adou U 0 .. the .... c .rd. for CUI~

• • i 9 nad .ppe'l'.nc• •
U . S- Vo l t TTL COIIP. tabl. 111191. supply .
n . PI n t i .. . ..d •• of unl_n.l 1'1.....1 .. -.41>1•• to be I n t roduced

_, f o r t l' _ 1>CI' eo....t i nq . U __.u..-.. u • • ve.. t oounU,.. .
1IYJt. _'I"1tlldol ~d_• • t e .

U . ..ll ':; , tad .ppl1catloD .... u wl tb .tep-~up ..._ I y aDd
book-up i t"""t.i_.
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Computer boards stuffed with goodies
with each and every board also includ
ing marked IC's. Typical sample
shown . . . some have more, some have
less.
3 boards $1 .00 or ... 20 boards $5.00

DIGITAL READOUTS

GE Y4075 25V Miniature
$3 ea. 10/$25

GE Y1938 24V Standard
$388.10/$25

RAY CK 1905 Standard
$3 ea. 10/$25

MAN -3 1.7V Miniature
$3.50 88 10/$30 LED

GIANT ALPHA NUMERIC
S2.00 ea. lOIS18.00



2·METERVHF
BC-640 X 'MITTER
5 0 watt - CW and AM .
Freq. ra nge 100 -156
MC c rystal contro lled
Pwr. rqm t . 100/ 125
6 0 eve , C rated w t .
6 0 0 Ibs. 6 ' x 22"
w ide . . ... .. $ 49.5 0

APN·9 LORAN
A receiver operat 
ing in t he mar ine
band to provide
boats and aircraft
with t h'eir exact po
sitign . Shpg. wt .
4 5 ft u sed ..$ 49.50

0 ,

,.. ,

Q.

AUDIO OSCILLATOR
TS·382, 20 CPS·200KC,
variable 0-1 Ovotts. pow-
er input· 115 VAC , 6 0
cy cle. 17 " x 10 " II 11 " .
S h pg . wt . 65# u sed ,
go o d cond o .. . $65.00

KLEINSCHMIDT TELETYPEWRITERS

Model TT·98/FG & TT·100/FG
Capable o f sendi ng 60-100 WPM, l1 5v ., 6 0 eve.
Self contained power supp ly, Shippl rJ9...we19ht.
70 lbs " ;:>~~.5u ea,
Mode l TT·11 7/ F G sa me as above except no
power su p p ly . Th is uni t used w it h Mode l
T T 179/F G Rep erforator-T ransmitter w hich
contains the power su p p ly for b o th units

. . . . . . .. . .. .. , , , $49 .50

REPERFORATOR-TRANSMITTER
Model TT-179/FG Mfg by Kleinschmidt
T a pe p r il1 t ing & p u nch ing, a lso tran smi tter
dist ribu tor, 11 5 volts, 60 eye. shpg. w t. 90 Ibs.
Used , e x cellent cond., (qov't cost $2,0 00)
. , . . . . . . . . . ,. . "", $59.50

A wlde ranpe, high .gain,
portab le test unit for
observa tion of pu lses,
s hort-pe riod electr ical

I-----------------------jd i st u rbanc es, si ne
TELETYPEWRITER TABLES waves, Band widt h 3

Heavy duty construction, shpg. wt . 20 lbs . for cyc.-15 me. 10 5/1 25
. 22" IS" 27"h $1595 V A C,5Q.1 000 cyc.page printer, x x t.. . . . . AN/USM50 . .. $79.00

AN APN -12 RADAR SET
Consists of rec-trens. AT l 1-A and 10 · 169
indicator. The transmitter interrogates a
remote radar beacon by pulse ty pe RF
signa l, pulse reply from beacon is rece ived
a nd d isplayed on the indica to r to show
d ista nce and left or right heading lor hom.
ing to loca tion of remote beacon. The TO P - 1 3/8" o .d . >bottom 1 3/8" i.d .
rec.arens. contains ' -24 V.D.C. gear·head 16%" lonq- S hpg. wt. 8#$4.50 ea.
motor, 1-blower and tubes: 2 ll. 2. 2C26A. I-'':::':~
9002, 5R4GY. 6SN7GT. 6V6. 6ES.
2.QSl7GT, 2~AK5, 6-6AC7. I ndicatcr ccn
ta ins motorized coaxfer switch and tubes :
38Pl-C.R.T., 6AS6, 6AG5, 6 x 4 , 2-5726,
5-12AU7. Power reqmt. 115 V.A.C. 400 cy. Vo lt and
and 24 V.D.C. t req . range 160-240 MHz . am mete rs
g ee-trans. shpg. wt. 50# $ 18.95 Many types
Indicator shpg. wr . 35# $ 14.95 a nd sty les

Fiberglass shell
w it h

retractable
shaded v tsor .

boom type
• carbon micro

phone and ear 
p hone h e ad se t .

Use in c a r, plane,
boat , motorcyc le ,

used. $ 15.50

ELECTRONIC SURPLUS BARGAINS
"i'iOi,----!

NDY EL ECT RONICS6427 Spdnger Houston, T exas 77017
'""' 713-645·7057 Richard Hall - W5ZJG

(DIV. OF ANDY IN T ERNAT IONAL, INC.) F .O,B. Houston, T e x. - Payment with order

This unit is id eal for HAM use
o n 80, 40. 20 and 10 meters. It
has a power output of 10 0
Watts, AM , CW and MCW in a
f r eq , range of 2- 18 MHz and can
be p reset to t he desired freq uen 
c ies on any of 10 p rese lec ted
c han ne ls. Complete with osci lla 
tor 12 " II 16' x 24" , shpg . wt .
75# $ 49.50

FLYING HELMET ",,- :

T-142 ART·13 Transmitter PANOR ICRECEIVER
R3561A ~R -8 290 -520
MHz Tu ni ng range in 2
bands - Directly covers
4 20 -45 0 M Hz Ham·
band , AM . Contains 5
stage , 52 MHz I F Amp,
power supply module,

tuner with motor driven sweep cap ac ito r , 2
miller sections, 2-R .F . pre-amps and tubes :
3JP1 - C.R .T ., 183, OA2, 6AK5, 5654,
6096,6097 , 5Y3, 2 ·6AK6, 2 ·6AL5W. Power
input 11 5 V. 400 cy . A lso availab le 7 0 ·3 00
MHz and 73,»-960 MHz . Excellent condito n .
Shpg. wt , 40 $ 18.95
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CONSTRUCTION & TEST EOUIPMENT

INDEX
1971

It was ou r int en tion to print a
cumulat ive index of the past twelve
years of 73 Magazine and this is why
no 1971 index had appea red in print.
We have received ma ny letters re
quest ing an index and have decided to
pri n t the 1971 portion of the index.
The twelve-year list will be published
separately as soon as it is comp le te .

FM & REPEATERS
Ham rad io mfg. A struggle-Staff 35 Jan
Repeater ~ero beater -W1 E LU&W11 RH 52 Jan
Basics of surplus FM -WB2AE8 64 Jan
Galally FM 21Q-K2ULR 69 Jan
Two tone units for rptr . use-VE2BZK 36 F eb
220 MH~ conv. fo r F M pocket rcvrs-K 1CLL42 Feb
T o t he repeater on skis-K6MVH 54 Mar
Repeater audio m iller -W 1ELU 57 Mar
What's di fferent about FM -K6MVH 12 Apr
Techno.locusts plague rplrs. -W6YAN 20 A pr
Ho tro d d ing Motorola's H-T's-W7PUG 28 Apr
Stabili ty without crystals-Staff 30 Apr
M icrowave for repeater linkS-Lenkurt 34 Apr
Mod 2-digitallD unit-WB6BFM 49 A p r
Bui ld your own 2m FM-K1CLL 60 Apr
Repeater dire<:tory-Staff 78 Apr
FM marketplace-Staff 102 Apr

123 Mar
14 M ay
44Jun
52Sep

124 Sep
SO Dec
92 Dec

48 Jan
62 Jan
92 Jan
28 May
39 May

6 M",
76 May
82 M ay
43Jul
63 Jul
93Aug
59 Oct

9 1 Jan
40 Feb
61 Mar
24 May
95Sep
79 Oct
29 Nov
77 Nov

10 7 Nov
30 nee
94 Dec

125

OPERATING

Duty cycle duty factor -W20L U 50 JItIl
Cheap & easy gus watcher-W9SDK 92 F eb
Call sign plaque-WA2l TE 72 Jut
Digital readout for your VFO-WA2IKL 56 Aug
Pink ncket rej ector -GW8PG 90 Aug
T he sp id er - W4R IZ 104Sep
Sacy coo, say coo day eckees-W70XD 107 Sep
Instant FM rptr for emergency use-K20AW29 Oct
Art of T .hunting-WB6QIS 45 Nov
Amateur rad io & the disabled-WA2CGA 109 Nov
Radio direction/range f inder - K 6B IJ 29 Dec

Heath tener modification -K8JLK 4 5 Jan
Ho tro dd ing Motorola H·T's- W7PUG 28 Apr
Squelch ecc'n for pocket pager -WABPIA 34 Jun
V FOing the twoer-WA3HWI 40 Jun
Modifications to HW lIcvrs-WB2WYO 65 Jun
Base stat ion f rom Motorola G strips-W9VZR 56Jul
Mul tichannel op. w/HT ·2QO--K8YQH 59 Sep
Band monitor fo r SB -300-VE3GLX 106 Sep
Notes on Swan 35Q-K1KXA 10 1 Oct
Cha ngi ng the 75S3-0A4KF 93 N ov
I m p roving Heath tunnel d ipper - WB4M YL 98 Nov

MOOIFICATIONS

vaeectcr modulator to go FM-WA9T FY 121 Apr
FM fun with a scanner -Staff 122 .\ pr
More On touchtone-WllRH 126 Apr
FM walkie talkie ~evr dlre<:tory -Ralston 52 May
450 MHz remote site lImtr-WA 1HVG 69 May
High power surplus for 2m FM -K6MVH S5May
Squelch add'n for pocket paQl'r -WASPIA 34 Jun
M inI add-on oscillator for 2m FM-WB6BIH 40 Jul
Gain anI. for V HF/U HF rp trs. -K6MVH 42 Jul

correction 47 Aug
correction 3 0 nee

Directory -FM suppliers, mfrs.,deale.-s-Staff 49 Jul
Base stat ion from Motorola G strips-W9VZA56Jul
Zero beat-WA4UZM 74 Jul
Mulli·channel op, w/HT-200-K8YOH 59Sep
73 tests Gonser Super Scan -W2NSD/ 1 122 Sep
Reverse current battery chgr. -W6FPO 55 Oct
Passive repeaters- W7EEX 61 Oct
Ga in vert. ant. for 2m FM-K9STH 25 Nov
Split site repeater K6MVH 39 Nov
Curtis CW identifier-K6MVH 31 Dec
73 t est s G ladding 25FM scvr-S taff 49 Dec
73 tests GAM TG ·!).S gain vert.-5taff 77 Dec
Simple squelch-WA3AQS 94 Dec

MOBILE

HUMOR & STORIES

LINEAR AMPLIFIER
SEE TRANSMITTERS

Reducing mobile noise- V E 3F GS
Big signal a rt 75m mobile-WGMOG
Xmtr tuning of mobile antennas-W2EEY
T heft Stopper-K4EPI
$30 betterv-bocst regulator-Brown
SCR mobile theft atarm-W1 BHD
73 tests 270 automatic ala rm-W2NSDfl

For the love of a h am-W BGAOF
Voices f rom the past-Staff
There is a Santa, but . ..- W6L Z J
Hartley oscillator story-K2SKV
Price of 10 extra f eet -K9PPY
On the spot-VK4SS
Electronic health Moore
Understanding your ham operator- Fury
: nvi tation to transmit-Thurmond
Camouflage extra c1ass-W4CWB
OX f rom the stars-WN40NW
It's in the bag - WB6JLC

HELPS
Ouick & permanent tool ma rker -K5J KX
Efficiency,organization & mags. -WA3BKC
New in PC construction-K6MVH
Neat & novel revr accessory-WA6CPP
I nell pensive cable lacing twine -WAOABt
Back to mother earth , easy way -WA 1FH 8
Photographing radio equipment-W2EEY
Small boxes for small projects-WA0ABI
Metalphoto your nam eplate- W68 L Z
Vern ier dial control -WA0KKC
Simple squelch-WA3AQS

47 Sep
86Sep

101 Sep
1 12 Sep

15 Oct
3 1 Oct
4 1 Oc t
55 Oct
77 Oct
79 Oct
37 Nov
49 Nov
5 1 Nov
55 Nov
77NO'I
85 Nov
9SNov
19 Dec
27 Dec
9 4 Dec

53 Feb
49 Apr
22 Jun
68 Jun
26 Jul
4BAug
58 Sep

1 19 Sep
49 Nov
79 Npv
3 1 Dec
37 Dec
83 Dec

19 Jan
22 Jan
30 Jan
92 Feb
43 Mar

13 5 Apr
66 May
16 Aug
32 Aug

107 Sep
S1 Dec

46 Jan
69 Jan
30Apr
58 Apr

102 Apr
122 Apr
138 Apr
30 May
42 May
48 Jun
63 Jun
77 Jul
l S Sep

120Sep
122 Sep
124 Sep
11 10ct

3 1 Dec
49 Dec
77 Dec
92 Dec

Code oscillator w/just 1K -KGMVH
Mod 2 d igi tal ID unit-WB6BFM
I can't learn the codel -W0FEV
CW selectivity-ZL40K
Filter box lo r CW ops-KBTSQ
Four tube station-W5LET
Yet another code monitor- VK31Q
New hope for learning code-WA 1KWJ
Selective audio filter -W8RH R
Let 's rev ise Morse code-W70XD
Curtis CW identifier-K6MVH
Morse memory-WA6ATT
Code Shorthand-K2EE

LX for leisure-G3BID
Try DXing the world, the hard way -K6KA
Split phones: OX operating aid-GWSPG
Cheap & easy Gus watcher-W9SDK
OX America f i rst - W6LZ J
Slice of Nippon culture thru radio-Staf f
Ham rad io , b ible & Peru - Q A SV
DXpedit ion to Laccadives-VU2KV
Diary of a DXpedition-WA2JLF
Say Coo, Say Coo Day Eckees-W70XD
OX OSO's or contacts-G3BtD

IC /photocell comp./AGC unlt -W2EE Y
Stable V FO witradlllg m i ller-W8R HR
Effective h eat sin k ing- K5ZBA
An IC pulser -W6GXN
Rf miltiwattrne ters using HCD's-W6AJF
It's the realthlllg-VE3GSP
Digi tal rem o te cont. circuits-W1EZT
Reverse cu rren t barreev chgr . W6FPO
Fail safe sw t iching- W7CJB
Back to mother earth, easy way-WA l F H B
8iasing lIstr audio ampllfier -W5JJ
Selective audio filter -WSRHR
Xstr & diOde f i le boll tester -WB4lTN
Crystaltester-K6VC I
Small boxes fo r sm all projects-WA0ABI
Pj·net for transistor f i nals- W5PA G
Improving Heath tunnel dipper-WB4MYL
Getling to know tee-squared ell ~ Thorpe
More power f rom 6 146s-W2YW
Simple squelch-WA3AQS

CW

EQUIPMENT REVIEWS

OX

Testing RP Etectromcs com p ressor- Staf f
Galaxy FM 21Q-K2ULR
Stability without cry stals- Staff
Testing the NCX·1000--W2NSD/1
The F M Marketplace-Staff
FM fun with a scunner-Staff
T est ing TenTec R X· 1Q-WB2MYU
Widening world of inst. replay-Staff
19 71 rad io amateur's hdbk-WB2MYU
I built a counter-Sessions
Commercial bed for 450 market-Staff
2 KW I rom Heath - W6BM K
Build sis module TV ~ltlera-W0KYQ

73 looks at Astro-Mike-Staff
73 tests Gonset Super Scan -W2NSD{ 1
Mark $30 banerv.boost regulator - Bro wn
Heath's transverter -WA 1KWJ
Curtis CW id en t if ier - K6MVH
73 tests Gladding 25 FM lIcvr-Staff
73 tests GAM T G·S.S gaIn vert.-Staff
73 tests 270 au tomatic alarm - W2NSD /1

FAX
SEE TV

56 Jan
76 Jan
10 Feb
16 Feb
53 Feb
56 Feb
83 Feb
87 Feb
12 Mar
16 Mar
26 Mar
6 1 Mar
49 Apr
60Apr

116 A pr
121 Apr
12 4 A pr
20 May
60 May
78 May
48 Jun
52 Jun
54 Jun
56 Jun
16 Ju l
4 Oct

20 Ju l
25 Ju l
22 Oct
40 Jut
66 Jul
74Jul
48 A ug
56 Aug
90Aug
14 Sep
28Sep
42 Sep

66 Jan
81 Jan
85 Feb
1B Mar
72Mar
14 May
90 May
12 Jun
18 Jun
26 Jun
32 Jun
44 Jun
60Jun
42 Jul
47 Aug
30 Dec
28 Aug

104 Sep
13 Nov
17 Nov
21 Nov
25 Nov
63 Nov
25 Nov
13 Dec
77 Dec

ANTENNA

BURGLAR ALARM
SEE MOBILE

Parabolic beam for 10,15,20m-WA2SJZ
Inverted attic antenna-W2SF
T u ning all-band vert. antenn<os-WSQKO
Tra p·ty p.e vertical antenna-W2EEY
The coathanger groundplane-KGMVH
A big signal On 75m mobile-W6MOG
Ever. Swan's 2&6m antennas-WA6CPP
Driven vs parasitic ant. el.-WW6AJF
Three squares fo r two-KSCFY
Add'i t requencies w/dipoles-W9EGO
Weather balloon vefticals-K4EPI
Xmllr luning mobile ant.-W2EEY
Practical 40m OX antenna-W7JLU
Gain ant. for VHF/UHF rp trs- K6M VH

correction
correction

You can take it with youl -KSPAC
The spider -W4lZ
A big three etement beam - W4A X E
Remote tune yOur groundplane- W2AOO
H igh mast low price--WB2FBF
Gain vertical for 2m FM - K 9ST H
The 3-4-6- quad-K3MNJ
Why coax ?-G3BI 0
Convert 7 MHz quad to all bands- K6DDO
73 t est s th e GAM TG-5-S-Staff

Getting HEP to tC's- K 6M V H
IC receiver accessory -W3EEY
New approach metal locator- W6HDM
The varactor - M engel
Code oscillator w/just 1 IC-K6M V H
T he beeper-K 1ZJH
Perf-board terminal -K6LLl
T he low-Ohm meter-W3YZC
IC audio fil ter -W2EEY
IC 6 meter converter-WB4KMB
Digital counters-W0LMD
Something new in PC constr. -K6MVH
The mod 2 d igital 10 uni t -W86BFM
Build your own 2m FM-K1CLL
The meter evaluator-Marovich
Varactor modulator to go FM-WA9TFY
Low cost signal source-VE3GFW
Dual·ga te FE T preamp fo r 2m-WB6BIH
T ransist o ri zed LM freq. m tr .-W6S0T
One-tube $ 10 2m t ransceiver - W9H BF
I buil t a counter-Sessions
Low cost xstr power supply-WA8AUR
Don't trust the ground wire-W5FQA
F ile boll capacity de<:ade-WB4ITN
IC audio processor-W2EEY

correct ion
Audio signal generator -W3SGV
Dipper th ing--WB4MYL

correction
Add-on osc i llator for 2m F M - WB6B IH
F i le boll lI str beta tester - WB4lTN
Zero beat-WA4UZM
Four t ube stat ion-W5LET
Digi tal readout for VFO-WA2IKL
Pink ticket reje<:tor -GW8f'G
"rre estcrmeuess power supp. - KJSVC
Guide to I C subst itution -K5JKX
Rf p o wer measu rmt. w/HCD's- W6AJF
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QRP

PHO NE PATCH

60 A",
7B May
12 J un
18 Jun
51 Noy
85 cec

26 Feb

30''''46''''
22A...s
18 S.p
665",

34 A",
63 Jun
6 1 Oct

11 3 Nov

48 Aug
56 Aug
90 Aug
4 1 S~

57 Noy
85 No...

113NQV
27 ce
85 Dec

VHF
St.·E ALSO FM &: REPEATERS

SSTV patch bo,,- W4U MF
Amateu' TV .asy-K20Jl
Magnet ICdef lec tion lor SSTV-WB2ZIV
F8Cllmil. lor resnc amateur, Part 1-0.an
Bu. ld sis module T V Cl'mffa-W0KYO
FacSImile lor rad io amateur ,P, rt 2-oean

TV & FAX

BUIld yo ur 2m FM-K1Cll
$ 10 l -t ... be 2m " cvr-W9HBF
O' ''en VI parastic em.et. on 2m -W6AJF
Three lIQuarn for twQ-KBCFV
Compact ki lowatt lor 6m- K1ZJH
VHF double sideband-W4 KAE

Use microwave for rptr links-lenku rt
Commcercial bid for 450 market -Stall
Pesnva repeaf.rs-W7EEX
Solid state microwaves lor amat .-K 1Cl l

UHF
SEE ALSO FM &: Rt.TEA Tt.·RS

Four tube Slat lon-W5lET
DIgItal r.,dout lor your VFO-WA2IKl
Pink hc ket rejec to,-Gw 8PG
tClp ho tlxeli eo mp.lAGC unit -W2EEV
Co mpact kilow'tt 10' 6m-K 1ZJH
P~ n rt for ""r " nals-w5PAG
SolId Ittte m'C'~WllVes-K lCl l
More p_ from 61 461-W2VW
VHF doubl'lldeb'lnd-W4KAE

40 Mar
32 Apr

131 Apr
40 May
69 M,y
B5M....
54 Jun
38 Aug

Hori,ontal ou tpu t Ilnear-W2AOO
Switching remere tinearl -W0H KF
Xstr 12wauerfor 10-WSPAG
X$lr· ized 10m DSB "mtr-K4EP I
450 MHI remote Ii i. "mtr-WA 1HVG
High power lIU ,plul, 2m FM -K6MVH
Don't tr...st gro...nd wire-W5FOA
Tiny t im hnear- WA6Vll

TEST EOUIPMENT
SEE CONS TRUCT/O N & TEST

EQUIf'.\It."NT

THEORY

l ightnl"9 as 11 aff ects ham raKho-P,Ush
Double·ballMead mi" " I- K3PUR
Des Ign Conc,pts for low·po_ Implil ien-

Campbell & Wnt l,k, 36 M....
S·der"ed f ilter-W3KBM 14 May
Questions . questions, quest.onl-w 9EGO 80 M,y
Don't t rUIT ground wlf' -W5FOA 54 Jun
O.... st ions. questions, qunTlonl-w 9 EGO 24 Jul
Duall-WB2PAP 34 J ul
1Sm l ignals Irom Ju p lt.r-K6MIO 66 Aug
Moc rowav.s& m icrosounds-K1Cll 38Sep
Man-made interference-w B5DEP 18 Sep
Heatsinking. scno-stete design-K5ZBA 101 Sep
S ignal thru space wfo ut Wlfel- Kl Cll 23 Oct
Meteor sho....... rs: prdcn . acc uracv -W5KHT 31 0 ct
Passive repeaters-W1EEX 61 Oct
Communicat ions vard st icks - 101 Nov
Glluing to know T·squared ell -Thorpe 19 Doc

TRANSMITTERS & TRANSMITTING

48 Aug

30 Jan
16 Jan
41 Jan
16 Mar
22 Mar
18 Apr

122 Apr
128Apr
138 Apr

20 Mav
24 Mav
34 Jun
68Jun
76 J ul
48 Aug
4 7 Sep
18Sep

I06 Sep
122 sec
150Cl
9 4 Dec

Spht p hone" OX operati ng aid- GWBPG
Ie •.-<;.,..... kCISSO ' V- W2E E V
220 MHl <:vlr for FM pockel rC J~I-K l ell
Ie 6m co nlt,r t llf - WB4K MB
A.wrrKl ing i grenddaddv-K6BIJ
Aftermath : noise blanker-W8RHA
FM lun w,th scanner - S la lf
SOlid II.,. prllsel ~clor-W5JJ

Testing rentee R X· I O-WB2MYU
Dual·gate FET p""amp for 2m - WB 6B' H
Neat & novel rev' ilCce5sory-WA6CPP
Squelch .ddln lor pocket pager -WAaPIA
CW se'ect,v;lv - ZL 40 K
F ,lter 00. lor CW opl- K8TSO
Four l uboo uat,on-W5lET
Ie/photocell compressor /age un; t-W2E EY
M.n~ inl .rfe tl!'OCe-W85DEP
Sand mon,tor for SB· 300-VE3G LX
13 'lnll Ganwt super a:<iI n rcvr-W2NSDll
Conwrt u''ll K fdc for WWV- W3JJU
S,mple lIQ...elch - WA3AOS

RECEIVERS & RECEIVING

POWER SUPPLIES
SEt: CONSTRUCT/OS & TEST

EQ UJP,HENT

Phon. p.tch I..... adjuSlmentl-W4NVK 78 FMI
Ptw)n, p"ch : no COlt , no """ rn-WA2EAW 49 MI'
Dc ,sol' 10' 10' ohonn-WlIinll. ,n 117 Sea

REPEATER
SEE FM d: REPEA Tt"RS

RTTY

~L /

)

.' .

III\\o

.... ..
r<:»:?~r"''::- ¢?

"I see they Jist t he IN-OUT frequencies of the module under repeaters!"
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9 8 Jan
62 Feb
14 Mar
94 Mav
BO Ju n
SOJ...n
75 Aug
895",

64 J~

31 M.
B5 May

5OJ~

22 Feb
34' '''
81 Feb
6 5 Mer
66 Mer

DuTy cycle du Ty facTor-W20lU
Clea n A FS K ...n l t ~WB4FMP

l u nIng inchCll lor, AllY & FAX-W10 EA
l Ike TO;a1 into ATTY ?-wB2lCC
Aeeding 5 code ATTY in binary-WB2MPZ
Unique digita l RlTY accassorial-K5ZBA

SOCIAL COMMENTARY

SSB

Ama!. radI O uceese study guide - Stall
G.nera l class Par t VI -Staff
Ge nera l class Part VII- -Stalf
General cl"$ Pari VIII -STaff
G.neral class Part IX- Staff
General c lass Part X- Staff
General class Part Xl - Slaff
General class ParT Xli - STaff

SURPLUS
Bason o f SlJrplul F M~WB2AE B

Icienll ly.ng IlUprIUI.lec_ e'Qpt .- W6oDB
H.gh PO_r su ,plus fo r 2m FM-K6MVH

Him radio mfg; IIruggla to sUrl/iva-Staff 35 Jen
NIW Itarllrom Wash ington-W8GI 94 Jan
Gatting startad in rldio-Mock ing 118 Mar
Shu of Nippon c ullure-Staff 135 A~
Gat pu b licilV lor ham rad io-K0YTI 140 Apr
All 's we ll in ametaur rad io?-w8Gl 54 Aug
PR man 'sapproaocl], 10 ham raclio-WB BCDU 53 Sep
Ham's pub licilv p rimer- WB2 F BF 85 Oc t
How to be an amateur-W2ZGU 49 Oct
CommunlC8IiOns Yardst ick s 101 Nov
Amal.... r radIO & The disabled-WA2CGA 109 Nov
Those fun nv looking cards-WA l G FJ 123 Noy

126

STUDY GUIDE

TnT.ng RP Elec tronics compre$S(lr-Staff 46 Jan
Double-beleneed mi" ers- KJPUR 86 Jan
T.ansostori,ed 10m DSB " mtr- K4EM 40 MlIV
Adv . prlamp"compressor clipper -VE3GSP 56 Mav
IC aud,o processor~W2E EY 16 Jul

correc tio n 4 Oct
Linear , stable VF O wflrack. mi"ff-wBRHR 86Sep
3 dB lor 3 bu ck s-W2EE Y 8 1 Oct
VHF doubl. sideba nd - W4 KAE B5 Dec
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FACTORY
MARKED

FACTORY
T£STI;O

• FACTORY
GUARANTEED

o
Bu)' An~,;;;;'~

2 for $1

5 - P c. Kit
Systom

0 6 •5 0
.J aeb

' 0'
$18.

• Re gul.tiICI

1 5 VDC OUTPUT
"li la S nl.

o 2S $ 1 4 .9 5o 5 0 19 .95
o 100 24.95

& LOGIC POWER SUPPLIES
• 115 YAC Input

5 V DC O UT P UT
'-fils Sale

o 500 $22 .95
o 1000 34.95
S ize : 3 1/2 x2 1/2x l"

TUBE SALE 0 $2.50
Burrflug hll B7 9 71 , 0 _t o_9, A-to
Z. 2 1j:;r" h ig h c ha ra cte rll , 17 0V.
With eoc k et . 3 fOf' $6,

"JUMBO" LEDS
o Infr.-Red " I nvlal b le"
o RI;O " VI.lb le"

o 5 6 5 P hil ... Lock LootI 4 50o 5 6 6 Function Gonentor •
o 5 6 7 To n. Do codor 3 for $ 12.0 0
State D I P o r TO- 5 C.ae.

- • fllil."'§IS1"OJt§ .", ITEMi=: - IIlCfllrllll§
,., • n :"'lll§ S'OIi U§$

A,J<l 2~<" lor h"nojrn J( ~ .- CONDUI§lRS Uf(
a ' ;:' IUW08S, ere.

.0' ~
WORLD FAMOUS

51 LINEAR OP AMPS
'OOLLAR STRETCHERS'

0 2 -702C iii- g a in . DC amp TO . 5 $1 •
0 1 -703C RF.I F , amp. 1 4 c k ts , TO _5 .. $1
0 2 - 709C Op e rational ll.mp ( A) $1
0 2 - 710C Differentia l nmp (A) ••.••• $1 •
0 2 - 7 1 1C O ual d itf. c o m p. ( A) $1o 1-723C Vo ltage r ..gul a tor ( A ) $1
0 1 - TVR·2000 H i_p o w e r 72 3 ( A) •.•• $1
o 1 - 7 4 7 C Uua174 1 C. TO-5 $1o 2 - 748C Freq . a dj . 7 4 1C ( A) ••••••• $1
0 1 - 7 4 1 · 7 4 1 Dua1 7 41C (mi ni DIP ) . . $ 1
0 1 -709.709 Du al 709C (DIP) $1
(A) ChoQ>.... TO - 5 o r DIP (Dua l In Li ne ) c e

o MIIoII.7 - TUNG·SOL DT·1705E
T..be al zo, 1 z/ .. " h igh " . 7 1", Curs ctor ai zo: .360
" .570" . 10 plna. 0 SOCKF;T '-':)1( ,o\fm\' ~; - SOc

o SLlM.7 - G.E. Y·4075
Tu t>wt . Izo , 1.6" Jl .3 7 5 " . Ch.r.cto~ .I zo : . 2 0 " "
.4 0". Nino 2 " 1• • d a. O SOCK ET . 'O }t AUOV .; - SOc

ALPHA-NUMERIC r---.....
7-SEGMENT 0
READOUTS
8 .. r ."y 31 f or $ 6 _

P oI r Pa " e " cl ..a,,,o l n ..ore..,on t tr_a. MINI ·7 a nd ,
SL I M-7 t ..be tr_. br Tuna -Sol . nd C .I: . ror _u·
b lo c .I" .. I. tc..... O l e . ComPiltlblo to $N7446 .7.75.90
. " d 5 N74 192 . Both 0 -to -9 w ith r latlt 11I..,1_'.,
w ith 14 lott...s . Re. dout color "bh"' I:~_"" _ Fil . 
...." t 1 . 5 v.c/ dc 42 mi la. SOr;...." U . 2 S YDC 4 mil a.

I nclu d es S N7 4 90. d ec
ade counter. S S 7 4 75
la tch, S N7 4 4 1 BC D d e
c oder d r iv e r , 0 - t o-9
Ni" ie t ube. eoeke t &:
Ina tru ctlo na .

ALLEN

NIXIE

PHASE
LOCK
LOOPS

So,.
$ 0 .27

0 .27
0 .27
0 .29
0 .29
0 .27
0 .2 7
0 .27
0 .27
1.15
1.1 5
1 . 55
1.55
1 .45
0 .5 '5
0 .59
0 .4 5
1.00
0 . 55
1 . 5 0
1 , 3 5
0 . 9 5
1.2 5
1.10
1. 10
1 .25
1.2 5
1.25
1 .0 0
2 .50
5 .95

P l Y 2 A mp 6 Amp
5 0 0 $ . 69 0 $ .88

1 0 0 0 .7 9 0 . 9 9
2 0 0 0 . 9 5 0 1 .25
400 0 1. 19 0 1.5 0
600 0 1.3 5 0 1 .7 5
800 0 1.59 0 1 .95

1 000 0 1 .7 9 0 2 .2 5
Code : 2 Ilm ll TO - r; Cn" ..
e Amp· 112 x 112 X 1 / 1 6 xq

o 14-Pln, dual in line $. 45o 16 -Pln, dual In line . . 50o TO- 5, 8 o r 10 pins ..•2 9
•

70 WATT DRIVER AMP,

~
- - B~)' 3 - T.ke 10 "1.

B y Siltn t'tiCll I'E5 4 0 , 3 0
tra n s is t o r ll. class AB o f
audio. O. 2 i'"i % d istortio n.

o Onl )' nn t fl 2 0 KHz

$2.95 2 2 V sU/lply. Wi th diag r a m s ,
i n~truction~. .

GIANT SALE ON NEW TTl
TEXAS & NATIONAL fe.

PRICES ON

C ircuit Function
Quad 2 Inp u t .ate ... .....•.. . .
A 5 N7 4 0 0 N. w ith OPlJn Coll ecto r ..
Quad 2 Input NOR g a t e .
He x inverter .
He ll inverte r. open collector .
Tr iple 3 Input NAND . _te .
DUill 4 in p u t NAND gat e .
8 input NAND gil te .
Dual 4 input NAND b u ner .
BCD-to ' d e c imal d e c oder/driver .
BCD·to _decimal d e Cod er .
BCD -to_7_ s e gment d e c oder/dr iver .
BCD -to-7 - s e gmertt d ecod e r /d ri ve r .
BCD-to .7 ....g m. n1 d e c oder/dr ive r .
J -K Ma s ter s la v. fUp fto p .
Dual J.K Master s l.v . nip flop .
Du.1 0 t rlgge r . d flip flop .
Qu.d u tch .
5 N7473 N, w ith pre••t & c l••r .. •
1 6 Bit lIC r.tch p.IId M I;MORY .....
4 Bit b lna. r y FULL ADDI;R . r-,;;;,;C--,
D. c.ade cou nt . r . . . . . . . . . 10 0
8 Bit s h ltt r e g i. ter . . . . .. _ "'
D iv id e by 12 counte r . . . . .2S ~ e ,
4 Bit binary coun t er . . . . IIIISC-..
4 Bit s h itt reg i.ter . . . . . . . t
4 Bit r igh t s hi ft le tt s h ltt r e g • . • ..
5 Bit p i tt regi . ter .
0 s hot m ul t lv ibr. t or .
Ou.1 retr ig l. s /m..lt!v. with c le . r .
Arlthmoetic Lo g ic Unit .

~4'...,• •I0, O.. ~.<.fI"'j

EPOXY
RECTIFIER

SPECIAL

10 for $1
0 1 AMP
tOO O plY

T,..o 5 N7 4 00No 5 N7401 N

oB

o 5 N7 402N
5 N7 404 N
5 N7405N
5 N7 410N

D
O 5 N7 420N

5 N7 430 N
o 5 N7440N

B
o 5 N7 4 4 1 N

5 N7 442 N
5 N7446N

o 5 N7 447 N

BS N7448 N

DB

5 N7 472N
5 N7 4 7 3 N
S N7 474N
5 N74 75N

o 5 N7476N
5 N7481N
5 N7483N
SN7490N
S N7491N
5N7492N
5N7493N
5N7494 N
SN749S N
5N7496N

D
O 5 N74121

SN74123
o 5N74181 N

LOWEST "TRIACS"
• Two SCRs in one ease! .. Most complete listing!

PRY 3 amp 6 a mp 10 a m p 1 5 a mp 2 5 a mp
50 0 $ . 2 2 0 $ .3 5 0 $.4 5 0 $ .65 0 S .85

1 0 0 0 . 3 5 0 . 52 0 . 6 4 0 .8 5 0 1.05
200 0 . 6 5 0 .72 0 . 8 8 0 1.2 5 0 1.4 5
300 0 . 7 9 0 . 8 9 0 1. 10 0 1.4 5 0 1 . 6 5
4 00 0 . 9 2 0 1 . 1 5 0 1 . 3 5 0 1 . 8 5 0 1 .9 5
5 0 0 0 1.2 5 0 1.3 9 _ 0 2 . 5 5 0 2 .2 5
600 0 1 .50 0 1 . 6 9 0 2 .6 5

Code : J & 6 amp TO-5, JO amp TO 66, 15 & 25 amp s,..d.
0 0

EPOXY
FULL WAVE

SILICON
BRIDGE
RECTIFIERS

L~t - 30 9 K 5 \·olts. 1 amp TO· 3 cue. In te rna ll )'
set. Overload and ..ho r t cireui ' p roof, S o ... xte r- 02 75
nal components. Wit h spec IIheet.ll. II

12-DIGIT "CALCULATOR
ON A CHIP"

Term.: a d d P0 8tll.lte . cod'lI 2 l'i %. R.tech net 3 0
PII one Orde rs : Wakefie ld , Ma ..". (6 1 7) 2 4 5- :H I2 :'
Re til il: 2 1 1 Albio n St .. Wake fie ld , M.......

C.O.D. 'S MAYBE PHOS ED IS

Similar t o Moal~k 5 0 0 1. Out lle r fo r mll Te xs a 8
dix it T:'oIS I Il02. A 4 0 -p in DIP. Adds, m ul t ip lie ll.
lIublracta, and d iv ides . VII(' w ith 7 'aegmen t
.... lIdoutll. S ix ies, a nd LED' • . \ \ "e Inelude ache 
m atics, inatruction8 fro m facto ry to b uild cal
culato r.

NATIONAL 3•••',..0
VOLTAGE REGULATOR

--------------------
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Please either tear out this list of advertisers and send it
in to 73 with as many boxes checked off as you would
like to see brochures, data sheets or catalop ... or
else make a copy and send that in. Include your zip
code. please.
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~:::5W7DXX/1
The W7DXX/l Co lumn is ded icated

to those o f you who read 73 from the
back to the front. It also gives me th e
cha nce at the last word on a partic ular
Issue .

I am trying to average an hour or
two pe r eve ning on .:!O ssa since I
have to start my OXing anew from the
new QTH in Pe terborough , New
Hampshire . I' m ru nning the limit to a
3 element 20 meter beam up 7S feet
and the QTH is 800 fee t above average
terrain . A beautiful location. It s
mu ch easier to wo rk OX from th is
loca tion than from Washingto n State .
In fact . after just a couple o f days I
am halfway to the 100 co un tries
mark. •

I had a very nice 4 S minu te chat
wit h Ole , OY9LV , the othernigh t on
20 SSB. He runs low power to a
dipole . Ho wever, with his mountain
top QTH o n Faeros Is., he puts out a
very nice signal. Ole is sending me
some pic tures of his shac k an d QTH.
1"11 be sure to include them in a fu tu re
column. I had a small chance to

ap precia te what many OX sta tions
have to go through with the sta teside
QRM. During ou r 4 5 minu te QSO
dozens o f sta teside sta tions kept
break ing each time we wou ld tum it
back to each o ther. And then , when
we finally did sign, he was mobbed by
hund reds. God! I couldn' t live like
tha t. By the way . W3HNK is the QSL
mananger for OY9 l V.

On the subject of OX, Wayn e Green
and I will be operating from Bajo
Nuevo (HK01 for the November 11 th
week end . We have room for several
more good o perators. If you'd like to
join us on a OXpedi tio n to a rare
tropical island , get in to uch with me
ASAP.

I put the 73 Magazine repeater back
on the air a short time ago (WA I KGO
19-79). We have a cou ple of solid-sta te
two meter repea ters on the way so we
sho uld have a couple in ope ration
from our mountain - Pack Monad
neck . Peterborough . One of them, the
19-79 , will have a OX tie-in to 29.680.

Yo u would not believe the two
me ter activity aro und the northeast .
Virtually , every two meter FM fre
quency is occupied by at least one or
two repeaters. Wayne an d I took a trip
to our repea ter site the o ther evening
in his mobile . He runs a 20 cha nnel
transceiver wi th a 100 watt amplifie r.
Needless to say . we had a blast. The
only problem was that it would take

qu ite a while for all the re peater tails
to die ou t each ti me we tr ansmitted .

I keep a 20 meter sked with
WA4J GF . WA4QX C. W4 EAL .
W4lQC, and several o thers every
Saturday morning. These fellows
m aintain my Knoxville Repeater
(W4TEA 16-76 ). They tell me th at
they are progressing well wit h severa l
new projects such as several au topatch
lines to different exchanges, and the
OX inter-tie to 29 .680. Knoxville al
rea dy has a very fin e repeate r
(K4 HXO 34-94 ). The repeater was put
up by and is main tained by Geo rge.
K4H XO (known to several o f his
" Group" as HIS EMINENCE). HXO is
suffering the same pro blem most re
pea te r o wne rs experience. I call it the
80 / 20 syndrome. Namely , each re
pea ter has 80% talkers an d 20% doers.
It is a sad fact but most repea ter users
highly praise the machine th ey are
using until help is needed . As soon as
the chips are down, or the repeater for
tha t matter, very few people are avail
able to help. Also , Geo rge mu st learn
to passively monitor his repeater and
not take every opportunity to "hop"
on freq uency and criticize repeater
users. Also , he must learn to do his
own think ing and no t le t a few do the
thinking fo r him. I am sure when HIS
EMINENCE realizes that he is in the
same boa t as mo st repeater owners.

( continued on page JJ2)

128 73 MAGAZINE





,

In a time when transceivers
are a dime a dozen.

' ill '
•

•

ours costs an arm and a leg.

The signal /one eX?A will set you
back $2,195 - but set you way ahead
in amateur radio operation .

That's because the eX?A has ju st
about every feature you can think of.
Including the most sensitive receiver
made, the most "talk-powered"
300 walls of power you ever heard, and
much more. Like an extra receiver,
an RF clipper, a built-i n power supply
and an electronic keyer.

Suddenly, $2,195 sounds more like
a baroain than a bundle. Because
you 're gelling, in effect, a room full
of gear in one compact desk-top unit.
A un it that fea tures the industry's
highest qua li ty con tro l standards, the

finest componen ts obtainable, the
most features, the best performance ...
we cou ld go on.

Beller yet, you go on over to your
sig na l/one deale r and see the rig
for you rse lf. Or wr ite us fo r a deta iled
brochure. Once you see the eX?A,
you'll be willing t o give up an arm. and
a leg for it. Or at least $2,195.

Signal/one
a subsid iary of
COMPUTER MEASUREMENTS, INC.
1645 West 135th Stree t
Gardena, Ca. 90249

Ad No. CMljSO-2 - full-page

by The Robertson Company
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