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Seen denying yourself all that great f un so
many other amateurs are having with t heir
rock-sol id . through -the-repeat er contacts?

Delay no longer! Hasten to your SSE deal 
er . Verify that the brilliant new 58·144
has more channels-v-greater power out put
···starts your enjoyment now by incl uding
three sets of crysta ls on popula r repeater
frequencies and a high q uali ty, SSE ex
elusive dynamic microphone without extra
charge. Add a sizzl ing. double-conversion
recei ver and a co m bo "S" and out put
meter wit h big lighted sca le that al so saves
yo ur battery by showi ng when the trans
ceiver is ON.

Confir m th e price th en make the deal.
Lose no time in securing thi s book-size
bea uty under yo ur dash with the tiltable
moun t ing bracket suppl ied. Then , power
on! ENJOY!

LINEAR
SYSTEMS, INC.
220
Airport Blvd.
Watsonville, CA
95076

SUPPLIED
WITH
3 SETS OF
CRYSTALS

SUPPliED
WITH
DYNAMIC
MIC.

LARGE
SCALE METER,
COMBO.
"S"{OUTPUT

12
CHANNELS.
BACK LIGHTED
NUMBERS

IOWAns
OUTPUT

ALL
SOLID STATE

2 meter FM

TRANSCEIVER58-144
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From May 14 - 2 1. ]9 7 .2 the Barry
College of F urth er Edu ca t ion Radio
Society will be commemora ting the
75t h anniversa ry o f the Bris to l C ha n
nel Tes ts u ndertaken by Marconi and
Ke m p in May I gY7. T hey will be
esta blish ing statio ns at F larolm Island
( GB JBCT ) and l .averno ck Poi n t
IGB.1M KT).

T he 1897 test s were sign ifican t in
that rad io signals wen: tra nsmitted fo r
the firs t ti me across wa te r , rad io
signals were transmi tted fo r the first
time between two co un tries. and these
were the last test s carried ou t by
Marcon i as an a ma teu r. The 7 th an ni
versary o f such an even t shou ld not
pass wit hou t specia l recognit ion.

The Soc iety invites clu bs loca ted in
areas whic h have an histo rica l link
wi th Marcon i's early experimen ts to
jo in in es tablishing s pecial com me mo
rative sta tions somet ime betwee n May
1972 an d May 19 73 . The Society will
award a specia l 75 th A nn iversary Cer
tifica te to rad io amate urs who contact
these stat io ns. In the U.S. th e O ld O ld
Ti me rs Club will hand le the Marcon i
Ke m p celeb ra tion exclusively. Their
Vice Presiden t , Will iam B. Gou ld
K2NP. has bee n designa ted as the
ind ivid ual in c harge of the p rojec t .

T o emphasize the in terna tional as
pec t o f a ma teu r rad io . overseas arna.
teurs ho liday ing in Bri ta in a re invit ee
to visit the his to ric site a t l.avcruock
Po in t , anti operate ac ross the st re tc h
of water made famo us by Marconi. A
special commemo rative cc r tiflca re wi ll
be issued to all ama teurs o perati ng
thi s h is to ric link. Any rea de r inte r.
es ted in visit ing the si te sho uld write
in the firs t instan ce to K2NP , a nd Bill
wi ll be able to supply hi m with the
necessary infor ma tion fo r obtain ing a
recip rocal lice nse. A specia l firs t-day
cover sta m p will be issued from Fl at.
ho lm Island . In fo rma t io n o n the
sta m p may be o bt a ined (wit h I. K.C.:
fro m G W3 VHP.

Monthly Hal

75th Anniversar,
of the Birth

of Radio
Communications

HELP STAMP OUT MENTAL
HEALTH

!j / :'HSCU ItJI-; TO 7J .\ O Jl'.'

dling. o n the average ove r 1.000 culls
pe r mo nt h , Ken h as perfo rme d a
mu ch ap precia ted se rv ice fo r Ameri
can mi lita ry personnel and their d e
penden ts. In ap preciatio n o f his ser
vice . the Assistan t Secre ta ry o f De
fepst'/ Publk Affa irs in vited Ke n an d
h is' wi fe to Oki n awa to attend the
semi-mon thly me eting o f the Oki na wa
A RC to mee t many of the peop le he
has spoken to over the years. li e was
prese nted wi th an hono ra ry membe r
shi p to the OA RC and he received t he
ca ll letters K RM IT. A t the me eting.
Ken also was presented the O k inaw a
OX A ward for the se rv ices he has
unse lfish ly give n, o fte n placing calls in
tile small ho urs of the A rizo na mo rn
mg.

pa ny. it was fou nd, h ad filed the bo nd
( 0 the wrong person and a fter much
li t iga tion , somehow managed to clear
the m selves an d shi fted the liab ility to
the ho me owners who had filed the
lawsuit and go t the injunction.

The law yer fee ls sure he will be able
to collect fees and perhaps so me
re para tio ns. The whole po in t is tha t a
countersuit has been file d agai n st the
neighbors and the h am is in the
d rive r's sea l. Congra tu la tio ns to the
ha m an d his lawyer wh o d id no t give
in under pressure and who h ave
crea te d a precede n t in amateur radio.

Berry Blal o ck KR(lBB , A wards and
QS L Manager fo r the Okinawa AR C.
prese nts the Okinawa DX A ward for
Ken Hinderteircr K7f1QF. for service
to the res idents o f the island. Fro m
left to right are Go rdo n Hale K R6R IL
Presid en t of the Club , Ken . Mrs.
Hin de rleite r , and Bet ty Blal o ck
KR 6 BB.

Ken Hind erlei ter K7H Q F , a blind
ha m from Phoen ix AL h as provided
phone pa tches to the U. S. from
O kinawa for ove r eleven years. Han-

A classic victory for tower-owning
has occu rred in Cali fornia recen tly.
So me neigh bors of such a man filed a
lawsui t and got a n inju nc tion against
the hum. T he defending lawyer. also a
ham, managed to win the case in favor
of h is cl ient: in other words. th e ha m
wo n. Ra ther th an sit back and con
gratu late himse lf. rbe la wyer exa m
ined the injunct ion against his client.

ln Ca lifornia. and possi bly other
states, such an inju nction must be
backe d by a bond. T he lawyer filed a
claim against the bon d for court fees.
attorney's fees. anti reasonable repara
t io ns rdumagcst. The bo nd ing com-

IN OKINAWA ...

BLIND HAM HONORED FOR
PHONE PATCH SERVICES
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\Jews of the World 73 MAGAZINE

NEWS BRIEFS FROM
AROUND THE WORLD

73 Strikes Aga in!
Latest ad d ition to the 73 fleet is

the su rprised Onondaga. a Can adian
Armed Forces submarine . WIIl'TC will
73 st rike nex t" Se nd in a pic tun.. wh en
you lind ou t.

International Net

MARCO
SAVES LIVES

Jerome Hurwitz W3l~.zT . was in his
Silver Spring shack on November 1:2
when he heard a di stress ca ll fro m
Venezuel a. The South American was
in dire need of a special med icine for a
two-m onth-old hoy in Cam e-as.
Jerome . a n engi nee r by profession.
serve d as a relay between th e Slate
and Defense Departments. Panama.
and Caracas. Within 24 hours . the
medicine was safely on its way to
Venezuela from New York.

Although this is not the usual sub
stance of ham radio . emergencies such
as th is do occur and it is only because
of the opera ting skill o f dedicated
hams th at tragedy is avoided. There is
a specia l net that meets o n the air j ust
for the pu rpose o f excha nging in for
mation of a med ica l nature . T his is the
Med ica l Amateur Rad io Co uncil.
"-tAReO fo r short. This is an interna
tional effort to share med ical know
ledge and to lend a~sistance where:
possible . MA RCO frequencies are :
7264 kflz daily at O~OOZ: sallie fre
quency on Monday , wednesday and
Friday a t 03~OZ ; 7060. Monday and
Friday . 0~30Z ; 14060 , Saturday a nd
Sunday . IMOOZ ; 1 4 ~ MO . dai ly . 0300Z ;
14 2MO. Sunday fo r DX SSB, 1900 and
~ OOOZ.

CA!\ADA ( Tux If) Canadian A . R .
Federation}

The Gi fford Marsh ~1 t.' lTl or ial

T rophy has been presented to Noe l
Eaton fo r his se lection as Onta rio
Amateur of the Year. TIle tro ph y is
prese nted annually by the Radio So
cicty of Ontario to the Ontario uma
teu r who has given the grea test serv ice
to amateur rad io o n the local , provin
cial. na t ional. o r international level.

The official banned coun tries list fo r
Ca nada is : Cam bod ia ( Khmer Repub
lic ). Cyprus (excep t o n natio nal a nd
internat ional fi eld days). Ga bon , Iraq ,
Li bya . Pak istan . Tu rkey , Vietnam,
and Yemen.

Repeaters in Canada w ill he under
official scrutiny by the DOC, but t il t.'
exac t da te fo r policy no tices a nd even
wha t the proposals wil l be is no t yet
final. An y re peater li censee who
wishes to keep informed about opera
t ion and who wishes to playa ro le in
the formulating o f regula tions should
con tac t A. M. Va rdenbelt VE 3FXC.
699 Trojan Ave .. Ottawa 7, Ontario .
He is the chairman of the CA RF
auto-re peate r committee which is pri
ma rily invo lved in advising o n c hanges
necessary in regu lations govern ing the
licensing and o pera t io n of tilt.' ma ch
meso

Will there be Novices in Canada'!
This is a q uest io n th at many a
Ca nadian may ask himself before the
CA R F su bmits it s proposal fo r a
res t ric te d class o f license to the DOC.
This lice nse wou ld allow activi ty in
the VHFj UIIF pa rt of the spect rum.
and the in tent is to increase ama teu r
activity there. What with more gcn
era l radio service US(.'fS looking for
additonal frequen cy space , the ama
teu r band s are good places to quest ion
if there is no ac t ivity there ( U.S . hams,
remember 11 meters" ). Hopefully. til t.'

sta tus of ama te ur will spur the new
co rne r to obtain full sta tus. Severa l
clu bs have commented that they
would conduc t code classes on the air
to help these hams u p-grade . Anoth er
item that is related to licensing is the
proposed lo wering of tilt.' age req uire-

3

me nt from fifteen to twelve years of
age. To ex press your fee lings o n either
o r bo th o f these matters, contact your
pro vincial society before a proposal is
submitted to the DOC. The pro posal
that will be o ffered will be based o n
the result s o f questionnaires that the
Federation has request ed of th e pro
vincial groups.

JA PAN (MARCO News)
1111.' Hokkaido branch o f the JARL

has se t up JA8 10C in Sapporo in
co nj unc tion with the Eleventh Win ter
Olympics. The o bjective is 10 inform
listeners abo u t the Olympics and to
pro mo te good will with o ther coun
tries. Until February 13 they will
opera te CW and SS B o n a ll ba nd s 160
th rough 10 and six and two FM.

In early 1971 , there were 139,400
hams. and almost o ne-th ird are in the
K an to area w hich includes To kyo.

NIGE RIA (Courtesy NARS)
There have been fe w new licenses

grant ed to Nigeria ns d ue to the co n
t inui ng polit ica l unrest that began in
19 6 7 . Negot ia t i ons have been
att emp ted wit h the Post and Te le
gra ph agency . the governing bod y o f
amateur rad io in Nigeria . bu t very
little has co me of it. Advice that
see ms to be given to th ose who would
atte mp t to re-open channels is to not
make waves. Some grou ps have sug
gesred showing films o f ham radio
activity o ver local television networks:
however, the editor of NA RS News
recommends the o pposite because
" O ne of the aspects of this film is to
recruit in te reste d persons 10 a pply for
pe rmission to o perate a sta t io n. and if
P &.. T were suddenly inunda ted with
request s fo r licenses the reaction from
P & T migh t be rather disastrous."

,
x-c,..}\,~~ ;~ ~}

Moving? Please let us know.
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HOT GEAR
SBE SB·33 SIN 103906 . Thieves
broke wing glass and rolled down
windo w to avoid setting off alarm on
door. Charles Greene WA5JGU, 3028
NW 33rd St ., Oklahoma City OK
73 112.

Heath HW 2 2A Tran sceiver SIN
907-18375 . Richard RobertsW IBDX ,
P.O. Box 4 , Rochester NH 03867.

Na ti o na l HR050 SIN 28000 19.
William Vance , WA5DQF, 41 0 Lake
side, Chan nelview TX 77530.

H all i c r aft er s S R 160 S IN
4 16000 · 10803 9 . Mike O'Grady
K9YVA, 4611 N. Kenton Ave.,
Chicago IL 60630.

Drake TR3 SIN 3858. Virginia Voyles
WA9EYL, East Main St., Petersburg
IN 47567.

Collins KWM2A SIN
Godwin ARRL HQ.

1381 5. Morgan

Collins 3 12B4 SIN 59920 ; Col 30Ll
SIN 40084 ; Col MPI SIN 44507 ; Col
MMI (mob. mike), Misco minispkr.
Det . Sgt. W. Hopkins , Wilmington
Delaware Police.

Swan SW175 SIN 426~5 . Roger
Sawyer WIj1)AXT, 186 Lakeview Dr.,
Mason City lA 5040 1.

Reg. HR 2A SIN 04·05896. John
Crosby K4GBL, 4041 Compton
Circle, Powder Springs GA 30073.

List from Past Issues:
Mfr., Model, Ser. No.
HaJl i .. SR46A. # 446 100
Reg.• H R·2. #04--03 50 5
Sonar. FM3601 , # 1003
CoIl.. 75A4, #804
GE. Portable. #1 04 12 18
Coli .. 75SE·B, #1 5640
cou.. 2 1S3. # 12000
cou., 51 6F2. -# 1649
Simp, Mod-A . #35457

Owner
WAIEMU
WA 5BNM
WB2A RM
W0MGl
K2AOQ
CoLSI.U.
CoLSI.V.
CoI.SI, V.
W2PWG

Issue
9/71
1t /7 1
11 {71
I Z/7 1
1{72
1/7 2
1/7 2
1/7 2
1{72

his Citizens Band sta tion, using exces
sive power, and off-frequency opera
tion. His license is suspended for the
remainder of its term, unless Kuehn
wishes to appeal the suspension order.

An awareness of the rules is help ful.
When someone receives a letter to
Show Cause, it is not a suspension
no tice. It is the person's opportunity
to tell what happened in his own
words. No response is regarded as an
admission of guilt an d appropria te
action is taken. A suspension order is
then issued. If the accused wishes to
challenege the order, he may make
application for a hearing at which
time the suspension no tice is held in
abeyance until the conclusion of the
proceedings.
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VK Ham Tours Italy & U.S.

Ian Williams, VK3MO, has made
many OX contacts from his Mel
bourne QTH, and so begins a happy
tale.

Ian left Australia abou t the first of
197 1 and soon arrived in Italy. There



by prominent electronic equipmen t
manufacturers."

The receipt of a <jSL card from the
American ham permits the Venezue
lan opera tor to attend as a guest the
banquet at Interface 2 , the ER's 13th
annual marketing conference, held at
the Muc u to- Sh eraton Hotel in
Venezuela. In order to con tinue face
to face contact afte r the conference,
the ERA Ham Club has received per
mission from the Venezuelan govern
ment to o perate ham stations from
Caracas.

WA6JOX has returned a Consumer
Test report about the Vanguard Model
20 1 rf preamp . His evaluation says
this is the " most accu rate advertising
spec ever seen. Very good product."
And as for servicing problems, "None,
easy to use. " Dick recommend s this
two meter preamp very highly.

FREOUENCY MODULATOR FOR
THE GONSET COMMU NICATOR
The Communicator has been the

most popular two meter transmitter
receiver of all time. But it is an AM rig
and two meters is now almost exclu
sive ly FM. Palo mar Engineers' new
Frequency Modulator pu ts the Com
municator o n FM without any modifi
cation or rewiring. The micro phone
plugs into the Frequency Modulator.
One of the cables coming out of the
Modulator plugs in to the Communica
tor's microphone jack and carries the
push-to-ta lk line. A second cab le has
the crys ta l plug which plugs into any
one of the Communica tor crysta l
socke ts and the crystal plugs in to it. A
variable capacitance diode in the
crystal plug frequency modulates the
crystal and the frequency multipliers
in the Communicato r increase the
deviation to about 8.5 kHz at the
ou tp ut frequency .

( continued on page 8)

At WB4QFR Phenix City WI .8 !8 -8~

CA WA6ALV San Bernardino Mlns. n .8 34 - 85
Ft WB4K:-O Q ~le lTi ll Island !8 -88

formerly 34 _76
MA WICSF Pelham 13-53
ME WAIKGZ Streaked MIn. (Buckf~ld ) 34 _94

(Delete WIQXR . WI EFF )
M' WB8CSC Ann Arbor 37- 97

WB8CQS Detroit Pl 100 u e 34 - 76
K8Vl'" Delro it PL 100 Hz 46 _ 64

M' K0RTU Elk Ri~cr T I.8 34 -94

"'~
WA5QLZ Albuquerq uc ~8 -88

NY K2LDT Bosrcn 3 1-91, 34 -94
K!lEQ VoorhecS1l ille 07 _97
WA! UYO C1IclTY Cru kJ 1-8 1 , 34 - 146. 147

OH KB HRS Ashtabula 34 -76
formerly KBEUR

TN K4RSV Lenoir Cily 46 - 706W, WA9ZEF Appleton TI .R 34 _76
CANADA

VE3BER Pt . Colbourne 449.40 -140.70
07- 70

The Japan DX Association (P.O.
Box 7 , Aob ada i , Yok oha ma,
Kanagawa , 227, Japan) is negotiating
operation from such tantalizing loca
tions as Burma , Bhutan and Iraq . The
effort is being aimed at the Japanese
Embassies in these locations. Di fferent
co mpanies are being contac ted as to
equipment and travel considera tions,
too. And there are o ther possibilit ies
of bringing on some of the rarer OX.
Hopefully th is will come' abou t, giving
many a DXer some new ones to chase
after.

In teresting note : Varitronics trans
mit crys tals can be used in the
Regency HR2 . With this change, the 73
Varitronics crystal becomes Regency
76, the 91 Varitronics becomes 94
Regency ...

' REPEATER UPDATE
LI STENI NG
94 76 88 73 70 64 82. .. ,-.".._.__.._..~~ . -

MARS repeaters are being built
now and the standard frequencies for
them are 148,01 in , 143.99 o ut. Two
such machines are in Ridgefield CT
and Beverly MA , and there are plans
to have a series of similar repeaters on
a Maine to Virgin ia network.

Eric 5N2ABG, reminds us that
there is a small independent territory
between Norway and Sweden called
Morokulien. It is an international refu
gee area and the prefixes LG and SK9
have been specially issued . LG5GL
and SK9WL are active from the terri
tory , and QSLs may be sen t to P.O.
Box No. J, N2242/S 67 044, Moro
kuIien , Scandinavia .

he purchased a bicycle and toured the
continent, stopping off wherever pos
sible to visit the many sta tions he had
contacted before. Of course he did
not meet hams everywhere and fre
quently camped ou t in fields or con
struction sites. Twelve thousand miles
late r th e bicycle broke down com
pletely . Ian then decided to visit the
U.S. Traveling here was a little easier
as he o btained a special bus ticket that
allowed him to travel anywhere at any
time within a certain time limit ( This
ticket is available only to fo reign
visitors - Ed.l

In the U.S. Ian had eyeball QSOs
with the Americans and o perated their
sta tions when possible. In fact, Ian
had developed a following o f interest
ed and well-wishing hams o n both
sides of the ocean and kept them all
informed as to his welfare. By now he
is back in Australia, working more DX
sta tions and perhaps getting ready to
ship ou t again.

Year round OX may soon be a
possibility , even during sun spot cycle
low points. The National Oceanic and
Atmospheric Administ ration has been
conduct ing research on heating the
F-Iayer of the ionosphere, and pos
sible results migh t be ways o f altering
this layer to produce long range radio
communica tion . These experimen ts
extend the ability o f man to alte r his
environment from a distance with no
harmful after-effects. So far, the heat
ing effect has been contro lled wi th
results lasting seconds, minutes, and
sometimes hours.

Results of these studies will prove
useful for space as well as intrater
restial communication.

Egypt, SUII M, has bee n heard
around 14057 at abou t 1500Z, and
this is on an almost daily program.
Also on 20 CW is VR5FX , Tonga.
Usually showing be tween 0500 and
1730Z, he can be found around
14040, up or down about 5 kHz (QS L
via ZL2AFZ). And still anothe r 20
met er man is Keith VK0KA,
MacQuarrie. Keith is found regularly
on SSB, probably around 1700Z with
a good sig to the west coast. QSLs for
VK0KA are handled by the VK3
Bureau.

And if you need Africa, listen in to
the West Africa Net daily at 21300
kHz.

In an effo rt to promo te meaningfu l
commu nica tions among hams, the
Electronic Representatives Associa
tion Ham Club has sponsored a con
test among their own members and
hams in Venezuela. "Eyeball to Eye
ball," the projec t theme, expressed
the desire of many hams to meet face
to face with the voice on the other
end.

Mr. Dave Hollis, the Club chairma n,
said " Venezue lan and U.S. amateurs
who have con tribu ted the mo st to
promote this theme will be presen ted
with a special prize for their accom
plishments. Awards are being donated

..'

•

ox station ON4QX (Bob) since 1936.
He is an A2 op. DX 320/300 , 294 CW,
WPX 848 , and a regular reader of 73.
He has 250 awards and DX licenses
3A2C2. ex-ILl QX. LX3QX. 9A IQX,
PA~QX . Bob is an ex-radio officer of
the Brit ish Navy.
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Co lumnists Wanted
For some ten years now we haw

avoided running much in th e way of
mo nthly col umns in 73 ... but now.
with the concept of the newspages,
perh aps the time is ripening . Wha t I
have in mind is a far cry from the fo ur
a nd fi ve pages of ram bling gossip th at
co lumns in so me o ther magazines have
bee n run ning. I'd like to see a sho rt
report o n ac tivit ies a nd news each
mon th as a one-co lumn feature in our
newspages. If news is short. the col
limn should be sho rt.

Have we any volu n teers to hand le
mo nth ly reports fo r our newspages"
I'm interested in people who are
already expe rt on their subjec t, who
already have most of their sou rces of
information develo ped. I wou ld en rer
rain the idea of colu mns on RlTY.
AT \', SST\'. DX. 160m. em. FM, 1 ~O

Mll z, 432 MHz. moonbou nce. certi fi
ca tes. con tests. ARRL. l'Cs, Novices.
Y Ls. t raffic ne ts. o r what else do you
suggest?

I have in mind a col um n that
wo uld ru n maybe two dou ble-spaced
typew ri tte n pages a month ... plus
perhaps one pic tu re . Short and sweet.

Payment'! Fame! Also litt le ex tras
suc h as your own pe rso nalized QSL
ca rds. le tterhead paper. a Li fe sub
scrip tion to 73. cop ies o f new books
as we publish them. and a small cash
pay me nt to cover your postage and
expenses like that. Fame , mostly .

If you would like to ma nage a
column sit down now and write up a
sample of what you have in mind and
send it in . Remem ber th at once you
start you are responsible to a lo t o f
people to meet that monthly dead
lint' . . . the 10th of the mo nth .

Repeater Pictu res Wanted
The 1971 edi t io n o f the Repeater

Atlas is abo ut to go on th e press a nd
we wou ld like to includ e as many
pictures of re pea ter sites as we can.
Have yo u a good interest ing pict ure o f
yo ur re peater?

220 News
React has announced that it now

sup ports the EIA proposal for se tt ing
up the citizens rad io service in the
ama teu r 220 -225 MHz band . TIle fu ll
EIA pro posal was pri n ted in tiny type
in the March 1971 issue of 73. page
114ff. React has pe titioned the FCC

EDITORIAL BY WAYNE GREEN

to ac t quickly on the EIA proposal.
How many of you who have read the
EA I proposa l pre fer it to the " ho bby
class license" pro posal which wou ld
sti ll permi t amateurs to use the en tire
220 band?

Massive CB Antenna Announced
One of the EtA manufacturers has

anno unced a " massive CB mo bile an
tenna" wh ich is guaran teed not to
bum ou r in CO insta llat ions .

Photographs Needed
We wo uld like to do some picture

sto ries o n the various aspects of a ma
teur radio and would like to have
some good illus t ra t io ns.

We would like to have some good
up-to -date illustrations to accompany
a series o f art icles on the va rious
aspects o f a ma te ur rad io . How abo ut
it , yo u photographers out there, can
yo u come up wi th some nice 8 x 10
glossy black and wh ite pho tos show
ing the foll owing?

I. A work bench with test equip
me nt and too ls wit h a part ia lly built
piece of ha m gear on the ben ch.

2. A pic ture of a shack. co mplete
with o pe rato r. obvio usly a DX op
from the QSL's o n the walls, neat and
using eq uipme nt which is advert ised in
73.

3. A slow-can television se tu p.
perhaps with a good looking chick
watching.

4 . A ham-TV sta t ion, perha ps some
enlarged test pa tterns on the wall.
Cou ld there be a chick here too? A
girl makes thi ngs look ever so mu ch
more fun.

5 . How abou t an RITY shack
pho to?

6. There must be a gorgeo us look
ing Novi ce o u t t here s o rne
where ... well, perhaps not . maybe
then a Novice shack with a lo t o f QSL
cards?

7. Yes. we need a 2m FM operator.
probably in a car wit h rig showing
plainly , and no QS L cards at all.

8. Let's not forge t the VHF nut a nd
his barrage of antennas ... please. a
nice VHF ante nna picture .

9. Then there is the super DX VHF
nut who wo rks via mo onbo unce ...
dish pict ures needed.

10. Clu b act ivities should no r be
forgo tten . . . perhaps your club might
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pose fo r a big pictu re ! Wi th a ny luck
I'll be able to ge t thi s into seve ral
magazines and perhaps a booklet or
two . You 'll all be famous.

I I . If anyone ca n come up with a
good picture of a mass o f mobiles,
whips showing, that cou ld be a win
ncr, too .

12. An interesting hamfest o r con
vention shot showing a lot of hams
havi ng fun co uld be a winner .

13. Have you any good sho ts of
con test o perating such as Field Day or
one o f the VHF con tests"

14 . What did I forget'! You thin k o f
it and se nd in the picture .

Good pictures which are acceptable
fo r publi ca tion will bring $ 15 fo r the
first in a catego ry and $5 fo r each
after that. Good pictures o f girls doing
something hammy are a lways needed .
Licensed girls pay even more. Beau ti
fu l licensed girls pay a premium.
Gorgeous sexy girls who are hams
co uld bring you even more than a
pre mium. And . say . don 't fo rget to
includ e a model release when you
have people in your pictures.

Aud to Amateurs
Those o f you who are interested in

build ing hi-f gea r will wan t to check
o ut a new publicatio n. The A udio
Amateur. J07 Dickenson, S wathmore
PA 1906J . Like me , it's t hin , bu t fu n.

Mobile Installation
No t ma ny years ago a n FM

installa tion in the car was a great b ig
deal. The tra nsmi tter and receiver
went in to the trunk o f the con. the
antenna took an ho ur o r so to insta ll ,
the control head had to be mo unted
up by the driver . and a ll th ose wires !

The o ther day someone temporarily
de functed my Rover 2000TC and I
had to change to an Alfa Romeo for a
few days. It took about five minutes
to remove the two FM units (with
amp lifiers) from the Rover and a bout
an ho ur (a t the most) to set it all up in
the Alfa . No t bad fo r two com plete
FM units, one running 100 wa tt s
o utpu t !

I decided to use the Volvo fo r a trip
to New York so the eq uipmen t was
changed again , tak ing perhaps a half
ho ur this time . The Standard 826 and
the Regency Transcan wen t on the
glove compurme nt shel f, th e two am
plifiers under the seat. We ran heavy
wires to the battery with clips and
didn' t even have to put in new wires,
the same harness being sa tisfacto ry in
all th ree cars.

Th e big di fference is in th e sma ll
size of the uni ts a nd the magnetic
antennas wh ich just clamp t hemselves
to the car wherever you pu t them
down .

(continued 0" page 7)



Build ing Club Interest
Clu bs will die o ff, given the chance

by inept officers. The big problem is
how to get them to expand. This isn't
really all that difficult if you think of
it from the viewpoin t of the prospec
tive member ra ther than as a club
office r. The key to getting new mem
bers is to offer them fun and en ter
tainment which will make them want
to come to meetings and participate in
club activities.

Be fo re I give you hints on how to
attrac t members, may I take a
mo ment to give you some good hints
on how to kill off your. clu b fast'?

I . Rather than have the basic busi
ness decisions fo r the club made by a
small execu tive committee, bring all
matters up for discussion and agree
ment by the whole club. This will
greatly ente rtain everyone by getting
them into argumen ts and figh ts for
hours at a time , freq uen tly occupying
the en tire meeting period.

2. Exhort members who have
shown little in terest in coming to
mee tings or participating in club acti
vities to shape up and stop leaving all
the hard work to the li ttle clique
which has taken over the runn ing o f
the club. Make them feel good and
guil ty about their laziness.

Th is list could go on indefinitely,
bu t you get the idea .

Okay, now down to business ...
getting members. You are going to
keep business ou t of those meetings as
much as is humanly possible, right'!
You 're going to have a nice coffee and
do ughnuts after each meeting, right?
You're going to arrange to have in ter
esting speakers and let everyone know
they are coming, right? You're go ing
to have a club bulletin full o f reasons
why the club is fun , right? You 're
going to wrack the brains o f the elite
clique who has taken over the club to
think up mo re and more reasons why
hams will have fun at meetings, right'!
You 're going to have things going on
that will interest Novices, right?
You're going to make sure that the
better known and more in teresting
amateurs in your area attend the
meetings and that everyone knows
they will be theft" , right?

Perhaps the idea comes through.
You have to sell prospective mem bers
on the fun they will have at a mee ting.
Yo u may find a short in teresting fil m
will help ... a manufacturer o f ham
gear is o ften fascina ting ... an RITY
member will often just abou t break
his neck to put on a demo and try to
sell everyone his passion ... ditto
slow-scan television ... and even regu
lar television ... and watch ou t for
the repeater fiends, they are the most
viru lent of all and if you give them
much time on the program they will
have the club setting up a repeater in

no time at all ... and perhaps a re
pea ter is a be tter club projec t these
days than a club station'? ... and what
club hasn 't a t least one member who
has been traveli ng and can' t come up
with slides o f Tonga or some damned
place to mak e everyone else eat their
hear t o ut . . . you should have at least
one inveterate builder who can take at
least part o f a meeting to show his
latest TIL logical QSL·answering
automa tic transponder and keyer . . .
and all th is can be whipped to a
frenzy of anticipa tion in tha t club
bu lle tin .

You don't have a clu b channel on
some band? Maybe on the club re peat
er'! Well'? And don' t fight it if the
SSTV fanatic wants to zip some of his
pictures through the repea ter now and
then just to zing some o f the other
members in to setting up a scanner. Or
perhaps the IT nu t shou ld have a
litt le time to send some of his d idd le
de-didd le over the repeater to ano ther
typer . If you get members too excited
over these things you may find a
second TT repeater being set up fo r
10 - 70 and maybe even an SSTV
repeater? No t likely .

That club bulletin .. . tha t is your
workhorse ... use it to Id all prospec
tive members know how much fun
everyone is having at the mee tings .. .
use it to make them want to be at the
next 'Heeting ... this is your adver
tisemen t to get more members so
don ' t worry about the postage to
inactives, if they don 't see your ad
they' ll never co me. Can you get each
"active" mem ber o f the club to accept
the responsibili ty to ca ll o ne "assoc
iate" member (prospective member)
and urge him to come to the next
meeting'! .. . everyone has hem asking
abou t the " associate" ... th ey all
wan t him to come . . . e tc. Of co urse
this all falls llat if the fellow finally

•
co mes o ut o f his shell fo r a meeting
and is royally ignored . The cha p you
see standing over there in the corner is
attending his last club mee ting.

Collinear Antenna Dimensions
Back in July we ran an article by

K6MVH on a two meter collinear
antenna. This ar ticle created quite a
lot o f in terest in th is easily construc
ted high gain ver tical antenna which is
so ideal for FM operation .

The antenna article was pretty good
with one little exce ption ... the di
mensions of the an tenna never made it
to the prin ted page. That was an
editor's "oops. " It was particularly an
oops for an ed itor who was printing
his own article and who prided him
self o n being infalli ble.

A correct ion o f the oops eventually
mad e it th rough the mills and , for
those who could find it , appeared
o bscurely somewhere in the pages of
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fine print. The correction left some
thing to be desired too . Apparently
the antenna in question was origina lly
written up in the FM Bulletin by
VE3BXA and a bit got lost along the
way.

Referring to the 73 Coax Hand
book , we find the fo ll owing dimen
sio ns for antennas and coax which are
pertinent. A half wave is double the
qua rter wave dime nsions.
Dimensions: Let 146.5 MHz=(a).
222.5 MHz=(b). and -140 Mllz=(cJ.
Then the dimensions for a quarter
Wtlve antenntl would be (a) 20.15 in.,
(b) 13.25 in. and (c) 6.71 in. A
quarter wave of R G-8jU polystyrene
coax would be (a) 13.3 in.• (b) 8.75
in. and (c) 4.43 in. A quarter wave
R G-8jU foam coa.... would be (a) 16. 1
in ., (b) 10.6 in. and ( c) 5.37 in. Half
wares are twice quarter wcres.

The Coax Handbook also gives the
dimensions for full , half and quarter
wave sections for all amateur bands
from 80m through 1296 MHz for
an tennas and coax with Polystyrene,
Tenon, Amphenol Polyfoam and
Beldem Foam.

The diagram in the article can be
deciphered by substitu ting the num
bers unde r " antenna" in the above
chart fo r (a) and the o ther RG-8/ U
numbers for the tb)s. (c) = 2(b).

Some of the PURPOSES of the
Institute of Amateur Radio

I . PR for ama te ur radio to improve
the public image of the hobby.

2. PR for ama teur radio with mem
bers of Congress.

3. Encourage newcomers to get their
amateur radio licenses.

4 . Encourage ama teurs to upgrade
their licenses.

5. Provide study guid es to assist ama
teurs in upgrading their licen ses.

6. Encourage clubs to be started and
to grow.

7. Encourage amate urs to build and
ex periment.

8. Encourage ama teurs to try new
face ts of their hobby.

9 . Work with any willing organize
tions to ward a stronger hobby.

10 . Encourage planning for the future
expansion of ama teur rad io .

I I . Encourage international plann ing
fo r ITU conferences.

12. Encourage satelli te amateur radio
communications.

13. Encourage ama teurs to take an
ac t ive in terest in regulation
changes.

YOU CAN HELP! Will you '!
The newspages of 73 will carry

Institute news to all active and inter
ested ama teurs. If you have informa
tion on any o f the following it will be

(continued on page 9)



As Wayne wrote in the Decemb er
issue , it is kind of rough as a Novice to
ex pla in ha m radio with a demonst ra
t ion . Freq uen t ly it is a matter of
impressi ng your pare nts' friends wi th
those electronic gadgets in the base
ment . T hose bleeps and boops arc not
too intelligible to the uverage member
of the br idge dub . T heir impression of
ham rad io depends on you and how
you show off what you can d o . Here 's
the way I used to do it. and it hus
proven to be success ful fo r others.

Te ll th e listener wha t has been
done, what is being d one, and a hin t
of th ings yet to be in amateur rad io . A
lillie history of amateur radio, with
the early wireless experimenters is a
good poin t a t which to begin , Only
one or two names are necessary, and
no 'me n tio n o f spark gap, T he fewer
technical terms you usc, the fewer
you will have to explain . Also, you
d o n 't look as th ough you are showing
off. Explain a bi t about so me develop
ments in electronics in whic h ha ms
have been in till' vanguard. such as
t r a n s isto rs, computers, television ,
satellite and mo o n-bo un ce. You can
touch on the pu blic service aspect of
the hobby bu t do not make it sound
as though you personally handle life
or-dea th traffic every day. In almost
ten years o f ope rating, the most ur
gent message I handled WiJS a mother
wanting he r so n to call home im
med iately . If you arc asked what
tra ffic you h ave h andled , explain what
type , if any, or wha t type you arc
prepared to handle. Remem ber that

(continued 011 page I))

purpose o f the Act ivity is to promote
VHF and to prov ide a tes ting ground
fo r new systems d u ring a n otherwise
low-activity pe riod. T o make a con
tact. excha nge ca ll and state . Foreign
stations exchange provin ce or coun try
ami call. Any amateur band above 40
MHz is acceptable. To score. multiply
contac ts limes sta tes. provinces, and
countries worked. A station may be
wo rked o nce pe r band. Recogni tion
certificates will be awarded every hum
station that meets either of two re
quirements: fifty contac ts below two
mete rs, or twenty-five on two and te n
on any highe r band o r bands. Special
endorsements wi ll be given for th e top
scorer ill each call a rea or country .

Logs should show date , time. Ircq .
state, and call. All modes arc accep
table. Logs mus t be postmarked by
April 15, and send thcm to WA3NUL
lrchyco o Park VH F A RS. Box I O(l~ ,

Hagersto wn MO ~ 1740.

CONTEST
T he Itchycoo Park VH F A RS

an nou nces the second annual World
Wide VHF Activ ity fr om II.JOOZ
March 11 un til 0300Z March 13. T he

T he Playgro und A RC Fort Walt on
Beach, Flo rida, will h ost the second
annual Flo rid a Bo ond ocks Swapfcst
on March 19 from X:OO a.m. -5:00
p.m. a t the Co mmun ity Center on
High way 98 . Talk-in sta tions will be
on 94 direct. 34 76, and 3957 k Hz.
T ic ke ts availa ble from PA Re. P .O .
Box ~n3, Fort Walton Beach F L
32548.

On Feb ruary 20, the T o ledo Mo bile
Rad io Association will hold its 17th
annual auc tion at the Lucas Cou nty
Recreation Cen te r , Mau mee , Ohio.
There will be ex hibi ts by manufac
ture rs and door prizes to add to the
fest ivities .

In Mansfield . Ohio, the Intercity
Radio Clu b will h old its annual Ham
Auct io n at th e U.S. Naval Reserve
T ra in ing Center on Friday Feb . 4 at 6
P.M. Add ress of the Cen ter is 170
Ashland Road in Mansfie ld . Donat io n
of one dollar at th e door.

Hams from Ca lifo rnia, Wash ington ,
Minnesota. North Dak o ta , Saskat
chewan, and Man itoba h ave attended
in the past fo r the ga ther ing . Ho w
ma ny more places wi ll be rep resented
t h e r e t h i s year'! Con tac t Mel
McK nigh t WA0 SJF fo r more details.

The Te xas VHF- FM Society wi ll
hold its · winter mee t ing in Corpus
Christi o n February 26 - 17 . Satur
day's program begins with registration
and in the afternoon progress reports
from the differe nt repeate r groups of
the s tate will be given. The evening
offers a tec hnical session th a t con
ti nues until a ll questions are answered.
Sunday will be a variety or business
meetings and speakers abou t aspects

MI CHI GAN
Hl o ss oml and Am a t e ur Radio

Associat ion presen ts its annual ham
auction. Sunday , March 12, at the
Shadowland Ballroo m, St. Joseph.
Mich igan . Doo rs open 7 :00 A. M. Ad
mission $2. Auctioning free. Disp lay
tables available with o ne-ha lf acre
unde r roof. Fo r ad ditio nal infonna
t io n write: BA RA, P.O. Box 175, St.
Joseph ~1 1 49085.

Watch fo r Specia l Even ts Station
WY3 MCA between J anuary 23 -30.
T his is the Severna Park YMC A A RC
commemora t ing Na tiona l Y Wee k.
Phone and CW operat ion is pla nned
on all bands. and a Novice station will
be on the air also. Each contact will
receive a spec ial QS L.

~ - ---__..:;;..JI<'__ __ ...- -_.--
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Fun for all is guaranteed at the
Navy-Ma rine Corps MARS Picn ic ,
Swapmcet . Auction and Ham fc st .
Everyone is invited to this ga la festival
of ex hibits. displays. and fun. Ho url y
prize d rawi ngs. ladies' prizes, a nd
auc tion (2 P.M. ) are o nly some o f the
features o f this get-together. April 16
is the date. 10 A.M. is t he time. and
it's at Adobe de Palomares. Pomona
CA.

•

Tone bu rs t ac tiva ted repeaters no
longer POSl' an entry problem to
walkie-talkie owners who have the
Ross a nd White model TE-P tone
burs t encoder. T his is a single to ne
encoder that is fiel d adjustable from
1700 to 2500 Hz. Since most hand
held units are ultra-co mpac t. R & W
will handle the installat io n fo r a fcc,
setting the frcq to your req uest. Dro p
a line to Ross and White at 5 () W.
Dundee Rd.. Wheeling IL 600YO and
tell t he m what you have so they can
quoit' you a price for the un it and
insta ll a t ion .

•

The Ninth Annual In te rn at io nal
Hamfesr will be held a t the Interna
t io n a l P e a c e G a rden between
Dunseith . NO. and Boisseva in, Mani
toba. T he dates are Ju ly Sand 9.

NEW PRODUCTS (cant. from p, 5 )

The Frequency Modu lator wo rks
with any of the Communicators.
Built-in to ne bu rs t is available for usc
with repeate rs. A carrier frequency
adjustment allows the frequency to be
set exac tly . O ther mod ulation. such as
FSK , can be applied to t he freq uen cy
modu lator. The uni t is priced at
.$34 .50 . Built-in lone burst is $10.
Communicator model and tone burst
frequency must be specified with o r
de r. Fo r more informa tion wri te to
Palomar Eng i neers , lJo.\" 455,
Escondido CA 92025 .
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de W2NSD (continued from page 7)
of value to all amateurs if submitted
for publication.
a) Events where amateur radio has

helped save a life o r helped some
one in trouble.

b) Legal or other possible threats to
amateur radio .

c) Events where amateur radio has
made the national news.

d) Legislation pending o f interest to
radio amateu rs.

e) Sources of speakers. fil ms. e tc.,
for radio clubs.

f) Hamfests picnics. conventio ns.
dinners. exhibitions. e tc.

g) Lists of stolen ham gear to help
dealers locate missing equipmen t.

h) Stories of ama teur rad io demon
strations to government officials.

i) DXpedition stories and pictures
which would be o f general inter
est.

j) Cert ificates being made available.

GOOD GRIEF, WE MADE A BOOBOO
(ER RATUM)

On p. 43 of the Decem ber issue,
there is an error in the diagram o f the
power supplies for the Mo rse Memo ry.
The middle bridge rectifier o f the
th ree should have the diodes a ll re
versed. and the NPN transistor should
be a PNP. This will give the - 9V dc
indica ted .. ..KINUN

pretty much the same i f you can
operate phone. and on your next
transmission give the mi ke to someo ne
who wants to talk . NEVE R force
anyone to say anything over the radio
if they don't want to. Trans late what
the other ham says as he is say ing it
(it 's better to copy in your head than
on paper). Answer any questio ns the
ham might have in your next message
and tell him that yo u have to go back
to your guests. Of course. you have
told your guests that you 'll say this
and o fte n they 'll say, "Oh. no . Don 't
sto p on our account. You go ahead
and talk with him and we'll go back to
playing bridge." If th is is the response.
you need not sign, but can carryon as
usual .

lf you didn't get a reply. they'll still
excuse themselves so that you can be
disappointed and embarrased in soli
tude : but you expec ted no reply
any how. So you can call CQ again on
your own time. If your guests stay on,
talk some more with them and answer
questions. The shac k will spea k for
your prowess as a radio experimen ter
so there really was no need to prove it
o ther than to sho w off a bit and to
inform and impress the visitors. Your
QSLs on the wall. the DXDC certi fi 
ca te, the map with the co lored-in
sta tes all attest to your ability . A neat
shack is more sophistica ted than the
rust ic rat's nest , and it shows a profes- , _
sionalism that the latter lacks. r

Your sta tion is a reflection of yo u.
the o perator. and how you keep it
organized reflects on yo u. Your pre
senta tion of what ham radio does is
the impression you leave with you r
guests and friends. If yo ur license
pro hibits you fro m making a remark
able demonst ration . make it a good
one instead .
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that you print evinsi st
Abou t a mon th ago I decided to get

on 40 SSB and try to carry o n a
conversation with somebody. I was
rea lly determined . After trying every
approach possible (almost). I deter
mined that it was not as easy as I had
expected. Band condx were good 
perfect for a good conversation. After
a couple hours. I gave up.

I think th at . as you said. there is no
simple solution. I think that the prob
lem is even deeper than you suppose.
QST has had numerous editorials and
articles on this very problem for years.
I wou ld be willing to wager it will get
worse before it ge ts better.

New York City can be the loneliest
place in the world with all its people. I
th ink i f that changes. our problem o n
the ham bands might change; but
probably not befo re then.

Well. the idealists that we are, we
can' t give up. Keep trying to crack
aw ay a t o ur shells!

Re getting rid o f phone patches 
as you can get fro m my prio r sta te
ments. I don 't feel that simp le so lu
tions will do any good at all. I think
th at sta teside phone patches are a
good way to " impress relat ives."
Often , I run a pho ne pa tch fo r j us t the
sake of showing a non-ham friend how
the radio works. In that way, these a re
meaningful co n tac ts. Ne ts are ok ay if
they serve a purpose (such as WeAR).
Nets, formed just to ta lk , some times
produce more meaningful conversa
tion than single OSOs.

Gr~or\: Ginn WH()Z~M

1ft>1II0 AA (w arll CA

Sorry abou t th e late renewal but if
I get one of those books I thi nk it was
a good idea to wait. You are not th e
on ly peo ple with money problems.
Maybe you should have a stude nt rate.

Your maga zine is pretty good e x
ce p t so me time s y o u sho uld have ar
ticks explaining things that some of
us don 't know too much abou t. Like
the propagation chart in the back.

Another th ing is so me peo ple think
that Jm FM is getti ng a lot li ke CR. I
tend to think along th ose same lines,
since yo u never see co ns t ruct ion pro
jects (ex cept for antennas ) fo r it.
There also seems to be a lack of
in tere sting thi ngs happening in it. In
HF just work ing d istan t pla ces seems
to be enough. or ragchewing with
another sta te. but on 2m it see ms to
he just a tele phone service . OK for
people wh o wa n t it but I like doing
so me th ing spec tac u lar with m y lice nse
like building some thi ng o r talking
with so me di stant person with a rig I
had some thing to do with . Plugging it

in to the wa ll and worki ng so meo ne
just doesn ' t thrill mc . If y ou cou ld do
so me thing about th at I would be very
in terested and I am su re o thers wou ld
too. There are also h igher bands like
220 and 432 that should n' t be left
out.

Ken Dregoon
Portland OR,

In regard to the article in your
De cem be r i ssue o n a " Mo rse
Memory ;" I think I can suggest an
improved me thod of programming the
device ; if the user has a keyer tha t
functions by cou n ting dow n fro m a
clock, he could add the outpu t with
the clock base to provide t he desired
input code. This wou ld facilita te rap id
reprogramming o f the memory and
greatly e x te nd it s use fu lness.

John :\1t'Harn' WA9FCH
\'''appin~ir l" Fall" r\ 'Y

Could not resist writing a short
note after see ing you listed as NH
LecSec in the July/August Mensa Bul
letin . I've been a me mber of Mensa
(and , wh ile it existed , o f MM) for
several years. Often wondered ho w
many hams we re membe rs o f Mensa ,
but d idn 't even know one mo re be
fore . Ca n yo u shed any light o n the
subject?

I've not bee n too active in local
groups - move around too much (a m
now a Major in the Army l. and o ften
end up where local groups aren't .
Have written for 73 (May ( 9 ), as well
as the co mpe tition . Must co nfess that .
after so me bad experience with CQ
(Sept. 6R) I have decided I much
p r e fe r yo u r edito r ial po licy.
Un fortuna tely, a year in Viet Nam.
and m y curre n t efforts to get an MS in
Comp uter Science. hav e in terrup ted
my writing for a wh ile . The ideas are
piling up, though , and ne xt year ma y
be a different story .

Possib ly a short e xplanat ion a nd
q uery in 73 might unearth a few more
HaMs (or produce a fe w more).

[Iale E, Coo, - W5UIG
'Ro ll a :\10

Amateurs interested in tommg
Mensa. all international ciub of people
in th e to!l 2% lQ, should write to
Mensa. 1 701 W 3rd St.. Brooklyn N Y
1122.1 for details. There are tillite a
few harm i ll Mensa , hy th e way. 1
dunno why.

I recen tly visited India o n a busi
ness trip and had the good fortune of
being a ble to meet so me of the ham
fraternity in Madras. India .

Back row, left to righ t : Rae . Ve nkata.
Goku la; Front: Chauman VU2 MZ,
Bern ie W9HTF , Savoor VU2 RS and
George VU2GF.

The Madras Amateur Radio Society
held a special breakfast meeting for
me where I got to meet and talk with
the m. They appear to be in favor o f
mo st o f your sta ted ideas co ncerning
ama teu r radio and feel that 73 is the
most useful ham magazine for their
purposes. They are a fine group of
hams and SWL's. TIle 20m band is
open to the U.S. fro m 1030 to 1230
GMT , and they arc o n 14 .1 -14.2
Mill. and welcome DX brea k-i ns. If
the band is ope ned to U.S. hams
below 14.2 they will move lower in
frequency. Most operation is AM and
CW but Savoor, VU 2RS has just
acq u ired a Yaesu and is on SSB.
Chauhan VU2MV recently obtained a
model 19 Teletype unit su rplused by
the Ind ian Anny and hopes to be on
RTIY soon.

By the way , they can obtain a
reciproca l license fo r U.S. hams in 2
days.

Bernard Ostrofskv W9HTF
. Gary IN

Art icles on TTL logic, like the o ne
by Darrell Tho rpe in the December
issue, are needed .

Please prin t so me more of these .
You might star t with o ne o n how to
make an input circuit fo r a co un ter
that uses TIL.

Present prices o n these Ie's must
make them abou t th e hottest item
aro und.

Eugene II , Bf't'he W6SSB
Long Heach CA

DEPT. O F AMPLIFICAT ION

Carl C. DrumelJer reco m mends in
his article " Biasing the Transistor
Aud io Amp lifier" in the November
'7 1 issue o f 73 that the "cookboo k"
m ethod o f amplifier design be
dropped in favor of what is essen t ially
an in telligent cu t and try design pro
ced ure. In this letter I will ex pand
so me of the author's co m me nts o n
common emitte r, CEo am plifie rs and
suggest a design procedure that IS a
little mo re scien tifi c than "cu t and
try ."

The au thor co rrec tly sta tes th at
' Xc t ivc devices. whether vacuum
tubes or t ransisto rs. vary in character
istics from one sam ple to another."
but for transistors used in lo w level
audio a mplifiers usually th e only im
portant parameter th at varies wid ely is

,n
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Problem : design an amp lifier tha t
will put ou t 10V peak to pea k in to a
10 kn load . A gai n of 5 and an inpu t
impedance o f 75n are req uired .

Proced ure : firs t pick the su p ply
voltage . Since the outpu t signal is
JOV. th e su pply voltage must be
greater than th is. Arbitrari ly p ick
15V.

Seco nd ste p. In order to adequately
drive the lo ad . Rc mu st be sma lle r
than Rt.. Thin k o f the o u tp u t circ u it
as a vol tage divider made lip of Rc and
Rt.. (Norma lly the drop across the
co u pling capaci to r w ill be small) The
voltage bei ng d ivided is Ycc- A collec
tor resistor. Rc . o f abou t 1{8th the
size of the load resista nce will do
nicely here . Choose 1.2 Kn fo r th is
ex amp le. Needed in th e next ste p is
the to ta l collec to r load , 1.2 Kn m
para lle l wi th 10 xn o r 1.0 7 xn .

beta . o r the fo rward cu rren t rra nste r
ra tio . Alpha , or th e common base
curren t gai n can usuall y he assumed to
be 1.0. and th e fo rw ard biased base to
emitte r vol tage fo r a silico n transi stor
is genera ll y abou t 0.7 volts. The key
to good design is to design circuits
th at have low se ns it ivity to beta . th en
vir tually any t ransi sto r o f th e co rrect
polarity and adequa te vo ltage ra tings
will wo rk .

Thermal run away sho uld not be a
problem in lo w leve l CE amp lifiers .
For th erma l ru naway to occ ur in a
circuit . an increase in collector cu rren t
must re su lt in an increase in power
d issipa te d within the tran sistor. If the
t ran sistor in th e CE am plifier is b iased
such tha t Vee is less th an Y2 V ee the
reverse is true and th ennal run away
can ' t occ ur.

I disagree with the philoso phy of
tailori ng the bias network to a n ind ivi
dual t ra nsis to r for three reasons. Fi rst ,
even though re placeme n t may be sel
dom, it is q u ite a bother to redesign
each time . Seco nd , th e breadboard
circ uit usua ll y winds up in a box o f
some kind w here things ma y get a bit
wanner th an o u t o n th e be nch. That
care fu ll y tweaked circu it ma y be a b it
o ff as th e temperature goes u p. And
finally , the gain th at resu lt s from a cu t
and try procedure will vary wid ely . In
a feedback ci rcu it th is co uld be d isas
trous. turn ing an am plifier in to an
oscillator. Knowing what gai n you w ill
wind up wit h is usua ll y bette r than
ex trac ting that last dB of gain . A fter
all , transisto rs are chea p no w. If you
need th e gain. add an ex t ra s tage.

A reasonably easy design procedu re
that gives good result s will be des
cribed by exa mp le. Part designations
refer to the ske tch below.

REPEATER CONTEST? •

A con tes t th rough re peaters" Ho w
many repea ter ope ra tors would go
along with it'!

Re peaters are se t up and main
tained fo r e x tended loca l coverage o f
members using mo biles. porta bles a nd
lo w power fix ed sta tions. Afte r a
co n test or two the big guns o f con test
ing would be o n with KWs. (w ele
men t a rray s and all the o ther good ies.

Probably very few repeater gro ups
wo uld be sat isfied to sit o n their
hands and pay the ligh t b ill for these
people t o cha t among themse lves.
After a co n test o r two there would
probabl y be very few mac hines o n the
air d u ring co n tests.

FM o pe ra tion has grown because it
is in formal. friend ly and you don 't
need acres o f a n tennas and kilo bucks
in eq uip men t to o pera te sa tisfac to rily.

If we must have a co n test le t's
mak e it o nce every five yea rs from
00:00 to 00: 15 local time with the
to p tho usand scorers in the last co n
test ineligible to co mpe te in the next.

Don Norman K8LLZ
Elyria 0 11

You have to be o u t of your t ree to
suggest a repeater co n test !

,\la '\: W50()F
Lifllf' Hock :\ R

I read your litt le suggest ion (in the
current 73 ) about hav ing a repeater
con tes t. My vo te is NO! I kno w that
co n troversy builds circulationf I) and
I'm all for your magazi ne , bu t please
lay off this o ne. I know that the
ARR l is all fo r lots of stup id con
tests. bu t I rea ll y though t mo re o f
y01l12) My th ink ing'? Repea ters are
f o r c o m m u n ica tio ns. not co m
petitioniJ) In areas having numerous
repea te rs with 50 to 100 watts o u t
put. the repeater o wners and o pe ra
to rs would beco me ego tist ic enough
to wish to up their po wer (as a
" pu blic service" ) a nd help tha t d ista n t
s ignal many miles away to hear mu ch
be t ter. Wh ile th is goes o n in co n tests,
th e man who has an e me rgency on his
hands get cove red in the general fo ul
up . Witho u t having co n tests. when
sk ip appears. the d is ta nt s ta tio n wo rks
a few th rough severa l repeaters and
stands by while others work d istan t
sta tio ns. Courtesy is the rul e . not
so me th ing e xcep tio na l. l e t me say
here and now. I have never heard a ny
con test o n any band where co urtesy
was presen t except in nearl y m icro
sco pic a moun ts. Well hidden in the
din . I have qu it co n tests. but I'll list en
if yo u have fo und so me polite
oncs.r4 ),

non Ch<l:olot· W~()K U
Wil·hita KS

1. To the contrary, con tro versy
eu ls do wn on circulation Vou have
fallen fo r a hig tie that one or two of
the other magazines have perpetuated
as a1l ex planation for 7J telling it lik e

David L, Button
~ft'd""a\ . .\IA.

Th ird . culculutc Re . With a large un
bypassed Re s tage ga in is very nea rly
RcJ / Re whe re Rei is the total resis tance
th e collec tor sees. Th is fo llo ws from I .
the co ll ec to r and emit te r curren ts a re
nearly eq ual. and 2. th e e mitt er volt
age sw ing nearly eq uals th e base vo lt
age swing. Therefo re in the e xam ple
fo r a ga in o f 5 Re sho u ld be 1.07
Kn / 5=214ll . USl' a 2200: re sist or.

Fo urth , for max imum o utput '0'0 11

age swing. the qu iesce n t (n o sign al)
collector vol tage sho u ld be abou t
YzeVcc - Ve ) wh ere Ve is th e max imum
emi tte r to ground vo ltage . There is
usua lly no need to calcu la te the op ti
mum, as a good guess is close eno ugh.
In th is exa mp le pick th e qu iescent
co llec to r voltage to be 8 V leaving 7 V
across Rc. Quiescent collecto r cu rre n t
is. the re fore , 7V/1.2 Kn = 5.B3 rnA.

Fifth ste p. Since the emitter cu rre n t
is about the same as th e collector
cu rre n t, the em it te r vo ltage will be
about 5.B3 mA X 220n = 1.2 BY. Ad
d ing to this figure the usual O.7 Y base
to emi tter voltage we find tha t the
base must be biased I.QB V abo ve
ground .

Six th ste p. The in pu t resistance at
the base is ab o u t beta times Rl • for
this configu ra tio n . In the e xam ple a
be ta of 50 is reaso nab le. so th e input
resis ta nce o f the circui t will be about
5~ X 2~On or I I Kn . bu t varyi ng
WIdely lrom transi sto r to t ransistor.
To swam p ou t this varia t ion . le t th e
parallel resistance o f th e bias ci rcui t be
1/I Oth o f this o r about 1. 1 Kn .
Eq ua t io ns fo r R I and R2 to sim ulta
neously put o ut a desired vo ltage and
have a desired paralle l resistance arc ;
RI =(R X Ycd / V R2=I R X Vcc )/Vcc
- V)

Pl ugging in R= I . 1 Kn , Vcc=1 5V. 'l lld
V=I .98 Y yields R I=S. 11 Kn and
R2= l. n xn Choose B. 2 Kn for R I
and 1.2 Kn for R - . To o btain th e
desired 75 n in pu t re sistance , pu tting
an 82n resistor acro ss the in pu t will
su ffic e.

The size of the co u pling capacitors
will be dete rmi ned by the desired lo w
f'sequency re sponse . No te that the
ca lcu la t io n for the in pu t ca paci to r has
been made eas ie r by su bstan tially re
mo ving changes in the inpu t resistance
caused by variatio ns in tra nsis to rs.
Calcula t ing freq uency respo nse is an
art icle by itse lf. but each co u pling
ca pac itor ca uses a roll-off a t F=I {2lf
RC Hertz where C is th e capacitance
in fa rad s an d R is th e resistan ce in
o hms that the ca pac itor sees. For
example . the ou tput ca paci tor a bove
sees 10 Kn plus 1.2 Kn = I 1.2 xn .

Understa nd ing th e above method
may a ppear to be di ffi cult when co m
pared to the cu t and try method . h ut
th e rewards are greater. With a little
pract ice you should be ab le 10 design
an am plifie r to speci fic at io ns in less
than 10 minutes.

.,
••

.,

.,.,

"



it is. t.very time 73 is controversial the
circulation takes a dive and ads fade
away f or awhile. It tak es a lot of
vwtat conscience to print anything
controversial when the reaction is
going to he a loss of money, :!. Sorry
to disappoint you, but I IIOI'e always
enjoyed con test s. I agree that matly of
them are terrible and I have contro l'eT
sially written just shts opinion on
many occasions. Th e reason that 73
lias SEVER run a contest is that I
have y et 10 think up a contest that I
woukl be proud to nUl. This does nor
mean to me that such a tiring is
impossible. only that it is difficult.
Perhaps you are righ t and if is impos
sible to rull a good COl/lest. 3. Repeat
ers are [or jim, in any way that is
legal. If communications is fun. then
let \ use them for communtcattons. If
"communtcations" means I shouldn 't
rag chew, then we need a new defini
non of communications. If if means
flO contests then you need 10 look lip
the word. 4. I'll go along with that,
what do you suggest?

Wayne

A co ntes t is supposed to be a test
of opera ting skill. From your
SCR-522 days in Broo klyn and even
from operating the powerhouse on 73
Mountain. I am sure you reme m ber a
really good opera tor had to be able to
hear signals, find clear spo ts to ca ll
CO, hear the guy he was tryin g to
work th rough severa l o ther signa ls,
remem ber which way to point his
beam fo r the rare sections. tune across
the sta tions already worked, and so
for th. How can he do these things
wit h stric t ly crystal con tro lled opera
tion with o mnidi rec tional an tennas'!
Plus whic h. on FM you usually hear
only the loudest when there a re ma ny
signals close to the same frequency .

Pract ically all FM channels and
repeaters have been se t up to provide
a ready means of communicat ion of
relatively unimporta nt first party traf
fi c plus their inciden ta l usefulness for
minor emergencies. A general emer
gency , or substantial message hand
ling. as o n the lower frequencies ,
would create havoc such as used to
occur on the "6 me te r" MAR S chan
nels when E skip wou ld unex pec tedly
com bine 2 or more nets. Widespread
contes t o pera tion will result in the
same thing with not eve n the repeater
frequencies being sa fe since a ll the
contest sta tion need do is t ransmit on
the repeater ou tpu t frequen cy and
list en (i f he's honest) on the repeater
inp ut freque ncy to get around the rule
agai ns t repeated signals. Imagine what
it will be like when all the guys like
me who prefer to leave the FM guys in
the ir own world , are forced by co m
petition to " go FM" to have a ny
chance of ever again wi nning a con
te st. If I do, it will be with high
power, a big rotatable beam. a nd
crysta ls for every imaginable frequen
cy.

Finally by your own defin ition,
contesting or FMing o r whatever is
supposed to be fun. I do not consider

it fun to brow- beat a VHF swee p
stakes contac t exchange o ut o f SOITlC

guy who just wan ts to know how to
get on Intersta te 95 , South . no r do I
think he gets much pleasure o ut o f it.
Those who wa nt to work contest have
tun able gea r for CW, SS B, etc. in the
firs t place , let them usc it.

Terrv Ranks K3LNZ
'Washington DC

Well, Terry, I agree ' ....tth most of
what you say. It has been my expert
ence. thougli.that FM'ers do seem to
enjoy giving a fas t contest colllocl to
those mountain-top stations that set
lip to work them In point of fac t
WJDC sets lip on to p ofPock Monad
nock fo r the ARRL VHF contests
and. last year, made nearly as many
co ntacts on 2m using FM as all other
modes co mbined. I heard f ew grip es.
Obviously it could all ge t badly a lit of
hand.

Wayne

GOOF DEPT.
As an avid reader o f 73 , I enjoy

your magazine imme nse ly and look
forward to every copy. I find it very
informa tive in jus t abou t every mode
of ham radio. However from time to
time I do notice errors in some
articles, and in most cases, corrections
to those errors in later editions.

I wo uld like to poin t out I \.-S. errors
in your Dec. '71 ed it ion.

Error Nu mber Jh appears on page
19 , paragraph 2. where it ex plains the
function of a nand gate . It is sta ted
tha t " whe n all inputs are Logic 0, the
output is Logic 1." This is a half
co rrect state me nt. It sho uld read that
when any one or all of the inputs are
Logic 0 , the o utput is Logic I. I will
therefore only credit you with V2 an

H·'error. I .

The o ther error a ppea rs in the
article enti tled. " Morse Memory," on
page 37. ln re ference to Fig. 6 on page
44 , it shows that the o utpu ts (pins 10
through 13) o f All and AI 2 are
connected to the inputs (pins I
through 6 and I I and 12) of A7.

Howeve r, in Fig. 2, page 41 , A7
identifies a me mory device , and the
gate that A II and A 12 are fed in to is
un iden tified. This cause d some con
fusio n when trying to follow the
circuit when relating to Fig. 6.

Perhaps a correc tion will clear this
up for readers that are confuse d, o r
am I the only one? Both articles ,
however , even with the I Jh erro rs
to tal. s till rate an A+. Would like to
see an article on the Hal Devices
Teletype CRT Readout Device or
whateve r they call it. How abou t it?

AI Bratz WA8Y NII
Dayton 011

We made those errors just 10 test
you, A I. Can any ofour readers tell us
n~re abou t t ile HAL machine?

BOUOUETS

I ordered the 30 back issues of 73
fo r $6 I found advert ised in the June
issue of 73. I've been QRT for th ree
years an d I use d them to ease me back

,?

into ham radio . They were DYNA
MITE! 73 is much better th an U and
I won't even mention that fun ny
"street" magazine.

John Ph ill ipp WB2H YI
Brooklyn NY

On page 2 of the November issue, it
is asked if any readers have run across
the number 73 anywhere interesting.

I am a radio opera tor in the Cana
d ian Anned Forces serving in the
Subma rine Service . Halifax is the
home-port o f the three su bmarines
serving on the Canadian East Coast.
One o f them. the " Onondaga," bears
the number "73" on its hull . I am
send ing a picture of it taken when the
submarine was on the synchrolift.

The other two subma rines arc the
"O kanagan" (74) and the " Ojibwa"
(72 ). Since I volunteered for sub
marine service I served on all three o f
them. The Okanagan is the on ly one
with an amate ur sta tion license at the
present. The call is VE0NS and is
being o perated by Bob Forbes
VE IAAU and Jim Guilford VEIANO.
I am now serving on the Ojibwa and
she might be getting a sta t io n license
in the near fu tu re, so I'm looking
fo rward to o perating VE0 .

When the submarine goes deep
d uring a QSO, I have to QRT and
close down. There isn 't much I can do
down there except to sit ba ck and
read a few back issues o f 73. So , if
yo u sta nd by , I will QRX when the
submarine goes back up to the su r
face.

Do you believe in love at first sigh t?
I d idn 't until I looked at the fron t
cover o f the Nove mber issue . I got a
few cen te rfo lds of Playboy hanging on
the radio shack wall s but I think I will
replace them with the J anuary , March,
April and November front covers of
73. Keep making the sa me type of
covers and I might become a life
subscriber to your exce llen t magazine.

Donald J. Conrey VE IAKI\I
Halifax NS Canada

Much thanks for the new format. No
more swinging mag to read . Now try a
little larger prin t on the newspages
even if you sacrifice some of th e
"Slum Gullion."

Lee J. Delworth WB6RDW
Anaheim CA.

Do not e xactly kn ow if you want a
letter from a simple SWL or not - but
I do so much enjoy the le tte rs in your
maga zine that I wan t to say a word o r
so.

Now , my g o od friend
WB6DGJ - (dam Good Jim) Myers
has urged me and done his best to get
me to get a license - learn the code
and so forth , that I am ashamed of
myself for not doing that. J im is too
good a friend to tell me that I'm just
too lazy , but it's a fact.

Let's go way back to 19 20 - that is
when I first got in te rested in electron
ics. o r wireless as it was in those days.
I was born with a strong desire to
become an electrician , and of course
the urge , augmented by a magazine

•



:alled the 'Elec trical Experimenter'
relped to push me along. In th ose
lays. a WD I I was quite th e th ing. also
he UN 199. My friends were an xio us
o have a wireless set to listen to
<DKA in Pitt sburg. and the o ther
.tatio ns who came along. slowly , SO , I
milt sets for them, and today , a
'ri end o f mine in Grandview, Wash ing
on has put one of my o id sets in a
nu seum there ~ haven ' t seen it yet ,
JUt I'm sure it is auth en tic , with the
lid horn speaker and the breadbdard
-hassis with a hunk of Bakelite for a
ranell !

Today - Pity is : I have an SB3 1 0
hat I built myself (bless Heathkit") . It
jives me mu ch pleasure - th e hams
iu t in the Pacific in the Micronesian
let make me drool each night afte r I
ret home from man aging the biggest
heatre in Northern Califo rn ia. The
.hortwave stations from all over the
vo rld come booming in , and I try to
ell my self th at I am happy, yet
mowing that if I ONLY had the guts
:0 sit still long enuf to learn the code ,
'd be one of them.

Your magazine is the best of the
lunch - which of course you know.
) Id 'Never Say Die' is a good editor! I
mly wish I could contribute an article
vorth reading.

Have had tremendous response
'ro m advertisers I req uested in fo
'ro m You r consolida ted req uest form
'or advertisers is a real winner!

John Andrews WBSETV
APO,NY

I'm currently in the Marine Corps,
m fortunately being hospitalized in
:he U.S . Naval Hospital Camp Le
leune NC. I just got back from the
Far East and am a litt le behind in my
-eading. However I just comp leted

Price - $ 2 per 2 ~ words ror non
commer cia l ads: $ 10 per 25 words for
b u siness ven tures . No display ads or
ilK.encyd iscou n t . In clude yo u r che ck
With o rd er.

D eadlin e for ads is the 1st or the
m onth t w o month s prior to pu blica
tio n . F or e x a mple': January.1 st is the
d ead lin e tor the M a r ch issu e wh ic h w ill
b e m ailed o n the 10t h of F ebr uar y .

Type copy . Ph rase and punctuate
exactly as you wish it to appear. No
all-capital ads.

We will b e the judge of su it ab ility o f
ads. Our re ,<pons.ibility for errors ex
tends onl)- t o printina a corre c t ad in a
later issue.

For $ 1 extra we ca n main tain a reply
box for you .

We cannot check in t o e ach ad vertiser,
so Caveat E mptor . . •

CANA IllANS. Japanese gear. LOW,
LOW prices. Free catalogue and in
formation. Glenwood Trading Co.•
Depr. A. 48 19 Skyline Dr. . North
Vancouver. B.C.

ROCHESTER, N.Y. is again Hamfest ,
VHF meet and flea market headquart
ers for the largest event in the north
east. May 13th . Write WNY Hamfest ,
Bo x 1388 . Rochester, N.Y. 14603.

UR AKE R4: Excellent condition . Pre
viously owned and aligned by Clegg at
Squires-Sanders. $273 or best offer.
John Bradley, 321 North Fullerton,
Montclair NJ 07042.

FCC "TESTS -AN SWERS" ...
Original exam manual for First and
Second Class License. - plus- " Self
Study Ability Test." Proven! $9.95 .
Satisfaction Guaranteed. Command,
Box 26348·S, San Francisco 94126.

2 1s1 ANNUA L DAYTON HA~IV EN ·

TIO N will be held o n April 22 . 1972

your Oct. '7 1 issue and must say that
you r article written by John Campbe ll
W2ZGY " Ho w to be an Amateur," is
one of the mo st inspiring and mo ti
vating articles yet . Bravo - it was well
wri tten . I enjoy 73 Magazine mu ch
mo re th an its competitors which 1 also
subscribe to. Each is good , but you r
varie ty of topics and contemporary
technica l articles have made your mag
azine worth more than the price on
the front cover. I even look forward
to the fron t cover for its art . The
entire October issue is ma rvelous. the
articles by J im Ashe WI EZT, Bob
Cooper W5 K NT , H .P . Fischer
VE3GSP, W. W. Davey W7CJB and
others in the October issue and hun
dreds of amateurs like them in each of
your issues has greatly added to the
success of your (OUR) magazine. I'm
find ing mysel f addicted to 73 and I
greatly enjoy the high ! Congratu la
tions o n a job well done .

Thomas E. Mills WB4UHA
Jacksonville NC

at Wamp ler's Dayton Hara Arena.
T echnical sessio ns. Exhi bits, Hidden
transmitter hunt , Flea market and
special program for the XYL. For
information write Dayton Hamven
tion . Dept . 7 , Box 44, Dayton, OH
4 5401.

ELEPHANT h ide Lea ther. Keycase
$2; Billfo ld $7; Pocket Notecase SIO.
All three - on ly $ 15. Beautiful gifts.
Money back if not satisfied . Write
ZE7JV, P.O. Box 23, Cranbome.
Rhodesia.

R EG E NCY , GALAXY, Hy-Gain,
Rohn, SBE. Hallicrafters, Hammar
lund , Barker and Williamson, CAl.
Scientific Rad io Systems, Simpson.
Dycomm. Gladding, Harman-Kardon,
Midland. Scott. Sherwood , Altec.
Ampex , RCA, GE. Zenith , Kodak,
Polaroid. Bell-Howell, Argus, GAF.
Pentax . Gruen. Lucien Piccard , Jules
Jurgensen . Write Steven Kullmer,
Evergreen lnc.. Dysart , Iowa 52224.

2M FI\1, SOW, Motorola 53 GJV, two
with accessories, tuned on 14 6 mH z,
one with no x tals $ 100. Other with
34 - 94 . 85 -85, 94-94.8 2-70. $15 0.
W6DZO, 1021 West Cedar Ave..
Redlands. CA 923 73.

NU SIGMA A LPHA International
Radio Fraternity . Look to Advertisers
Index for space ad .

SALE OR T RADE Tektronix 531 A;
Ge rtsch FM-3 Freqmeter Panad apter
IP-173A/ U. Interested in SSB Trans
ceiver. Tilleman, K5m D 35 I Furr,
San Antonio , TX 7820 1.

MOTOROI.A P3 3AAM 2·meters
"Handi-Talkie ." 5-watt portab le. Ex
ceptionally c lean. Club lot buy allows
low $75 price. Complete less ante nna,
batteries. Gordon. 25 Norma Ave. ,
Lincroft NJ 07738 .

STAN DARD 816M like new condi
ticn with original box and man ual. TX
crystals 146 .82·22·25·34-94-76. RX
crystals 146.22-88-82·76-94 . Cost new
6 months ago $370 .00 , first $240.00
takes it. Bill Thorpe WAINLR, P.O.
Box 306 , Southboro , Mass. 01 772.
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931 N. Euclid, Anaheim, Calif. 92801
Butler, Missouri 64730

• Prices subiect to import surcharge

Tempo amateur ru-e meter FAI equipment is urailablc /r0111
select dealers tbrongbom tbe United States. O r ) '011 can
order direct , Call or u -ritc for specifictlliom and term s,

11240 W. Olympic Olvd., Los Angeles, Calif. 90064
213/477·6701
714/772·9200
816/679·3127
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S ince every license holder has a t so me
ti me done a sti nt of key wallo ping, it

might be assumed that we are all com
pletely familiar with the beast. In fact, a
recent study of some of the most compre
hensive books dedicated to our hobby
revealed almost not hing concerning the
care and feed ing of the key.

However, an evening spent liste ning o n
the CW band s will prove that the 'glass
arm' is st il l with us, indicati ng that the
selection . adjustment and operation of the
familiar key may have well become ne
glected among all the other technological
advances. I f you are a regular habitan t of
the CW bands, or perhaps a mem ber of a
high speed traffi c net - read no furt he r.
But if you are a Novice, or an old timer
getting reest ab lished on the key, some of
the following may be helpful

The humble telegrapher's key has gone
through an evolution emerging in many
for ms some of which have already become
obsolete. Today the three basic ty pes
found in ham shacks arc the st ra ight o r
" manual" key; the " bug" or semiautomatic
key ; and the electron ic key.

Straight Keys

The popu lar American key is most
generally used by hams fo r ma nual o pera 
tion , an d permits the grea test ease of
ope ration. The pump-hand le key , beloved
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Peter Lovelock W6AJZ
235 Montana Avenue
Santa Monica CA 90403
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by Europea n a nd some oldtime Navy o per
ators has all but d isappeared . The former is
characterized by wrist operation, while the
latt er. mounted at table edge, was arm
operated . So if you have one of these relics
from some surplus buy. keep it as a
conversation piece or donate it to the
Smithsonian.

If yo u are in the market for buying a
st raight key , invest wisely and buy the best
available. Many of the inexpensive var
ieties, available fo r a buck or two. may be
fine for Boy Scouts to earn their badge.
but will not guarantee last ing satisfaction.

The essential req uirements of a good
key are first qua lity material ~ nd construc
tion , including frict ion-free pivot bearings,
low resistance corrosion proof contac ts,
smoothly adjustable return springs, and
well designed ba lance. There are a nu mber
of manufacturers that have been producing
such keys fo r generations. and their pro
ducts are we ll worth the cost (upwards of
$ 10l.

If you have on hand a good key , it is
worth a litt le time to make sure it is
correc t ly adjusted. Even if the key is brand
new, con tact spacing and spring tension
will have to be set to suit your fist.
Disassemble the whole thing, being careful
to note how the bits and pieces have to be
reassembled , and give every thing a good
cleaning. Use met al polish to brighten up
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the base and arm. If yours has a black
crackle paint base, an old toothbrush and a
little det ergent in warm water will get rid
of th e dusty appearance. Examine the
pivot points on the arm to make sure they
arc smooth and undamaged and that pre
vious overt ightening hasn't deformed the
points or the cups in the bearing screws.
See Fig. 1. A jeweler glass or one of those
hand microscopes for inspecting phone
pickup sty li is handy fo r this ex aminat io n.
Check the contac ts , and if they appea r
dark and oxidized , a few light strokes with
a burnishing tool (Walsco type W529 or
equivalen t) will put them in shape. Do no t
use a file, even of the spark plug cleaning
variety.

PIVOT SCREW BEAR ING
W ,

PIVOT POINT

LOCKING NUT

GOOD

PIVOT POINT AND PIVOT SCREW CUP
DISTORTED AND SCORED BY OVERTlQ HTENI"l Q...

Fig. 1. Key adjustment.

Reassemble the arm, pivot screws and
spring loosely , adjusting each of the pivot
screws until th e contac ts are cente red.
Very gen tly turn both pivot screws clock
wise, until you fee l the pivot points just
bottom in the cups. Do not tighten furth er
or the points may be damaged . Tighten the
locking nut on one pivot screw, while
holding the screw sta tionary . Back off the
other pivot screw about 1/1 Ilth of a turn
and similarly tighten it s locking nut.

Now adjust the rear stop screw for
proper co ntac t spacing. What is proper is
largely dependent upon your fist and speed
of operation . Slower speed, larger spacing,
and vice versa. About 0.005 in. has been
found appropriate for moderate to higher
speeds, but if you are a slow sende r you
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may find as much as 1/16 in. desirable.
Using a feeler gage to measure the contact
spacing best suited to you is a good idea .
You can then always quickly reset the
spacing after some future disassembly. Just
remember that too wide spacing will limit
speed, while too close spacing may affect
the intervals between characte rs.

Adju sting man ual key contact spacing with feeler
gauge.

Finally adjust the spring tension to your
liking. A good method is to send a series of
dit s at a comfortable speed , while slowly
advancing the tension screw clockwise .
You will find a point where the spring
tension counterba lances wrist movement,
and the arm returns easily without re
quiring excessive depressing ac tio n. At this
point the st ring of dits should be almost
effo rtless. As with contact spacing, so with
spring tension, and some final co mpro mise
between both may be necessary aft er a
little o perat ing experience. Too st rong a
spring tension will result in rapid overt iring
of the wrist and forearm muscles, while too
light tension will require lifting the wrist,
and eventual stumbli ng over cha rac ters.

No dissertation would be co mplete
without a few words on proper operation .
First , the key must be mounted on a heavy
base that won 't slide around , if not ac
tually screwed to the operating table . If
yours is mounted on a base with rubber
feet and it still tend s to " walk" across the
table , try rubbing a lit tl e beeswax on the
rubber feet.

The key should be positi on ed on the
table so that th e entire forarm can lie
co mfo rtably on the operating surface. If

73 MAGA ZI NE
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your table is too narrow, try sitt ing side
ways to the table to properly position th e
arm, which under no circums ta nces should
have the elbow or part of the fo rearm
hanging over the table edge .

Semiautomatic Keys

The vene rable " bug" key has long been
the favorite of the higher speed operator,
particularly for use in excess of 18 - 20
wpm. It hardly see ms necessary to mention
that no o ne who cannot send 20 wpm o n a
st raigh t key should attempt o perati ng wit h
a bug. However, there are so me who
apparently feel that such an endeavo r will
help to increase the speed they cannot
accomplish o n the st ra igh t key, No thing is
further from t he tru th . Most bugs have
mechanical dit speed adjust me nts which
are difficult to set below the equivalent of
15 wpm. The cha rac te rist ic result o f send
ing 10 -1 2 wpm, is complete unbalan ce in
the dit-to-dab rat io, which ca n be pre tty
unintelligible t o the fellow at the receiving
end .

Correct grasp f or manual key .

T he bug em ploys a vib rat ing sp ring
att ached to the horizontally moving arm,
to produce a series o f dits when th e paddle
is depressed to the right by the operator 's
th umb . Dahs are made man ually be de
pressing the paddle to the righ t with the
seco nd and third finger, as with th e st ra igh t
key.

All th e fac tors previ ously sta ted a bou t
selection, inspection and main tenance of a
st raigh t key apply equally to the bug. A
good quality bug costs from $ 19 to $30
(more if you like to dress up your shack

•

with a little go ld plating) .
If you are reactivating yo ur old bug, or

have obta ined a seco nd hand o ne, submit it
to the same kind of disassembly. inspect ion
and cleaning recomm ended for the st ra igh t
key . Be ext ra ca reful to take note of how
the pi eces come apa rt , particularl y with
regard to insulat ing b ushings, washers and
sp rings, which can ta ke on the aspect of a
Chinese puzzle co me reassembly t ime.
Keep small parts in a plasti c tray .

The tricky part is adjus t ing the pa ddle
movemen t and con tac t spacing. Star t first
with the d it ac t ion. and adjus t the left sto p
scre w for the amo unt of dit-paddle depres
sio n you feel suitab le . Just what is su ita ble
is again individual, b ut b ea r in mi nd that
too much will affec t speed, wh ile too little
will give trouble with correc t spacing.
Som e correc tion is likely to be required
lat er.

Now adjust the righ t stop screw fo r an
eq ua l amount of travel of the dah padd le.
On ce yo u have the right-left paddle move
ment adjusted , tighten the lock nuts.

To adjust the dit contac t spacing, first
hook up a code practice oscil lato r or
o hmme ter to the key term inals. With the
dit paddle full y depressed, wait for the
armspring to stop vibra ting and become
complete ly motionless. Then slowly adjus t
the dit con tact screw un til it just makes
electrical connection with the spring con
tact , as evid en ced by the oscillator o r
oh mme ter. Carefully tigh ten the lockin g
nut witho ut changing the screw sett ing.

Now try o ut 'a st ring of dots wit h the
oscilla tor , having set the spring weights for
slowest speed . The dits sho uld sou nd about
eq ual to their in te rvening spaces. If th e d its
sound clipped with overlong spaces, ad
van ce th e stationary con tac t screw ab out
1/8th of a turn , and repeat th is until the
dit-space rat io is righ t. If your shack sports
a scope, it can be a great help in observing
th e co rrec t ra t io by sett ing t he horizon tal
sca n rate to a slow sweep. Likewise , if th e
dit s arc overlo ng, and so und blurry, retract
th e contact screw 1/ 8th turn at a t ime until
proper ra tio is achieved.

Sin ce th e dah sto p is usuall y also the
dah co ntac t o n most bugs, in itial adju st
ment has now bee n co mpleted. And sma ll
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Correct grasp for electronic or bug k ey padd les.

adjustmen ts o f paddle travel and con tac t
spacing, with intervening periods o f opera
tio n arc bette r than making wild changes
that cause you to lose t rack o f whe re you
started fro m. Also , if you change the
dit-paddle t ravel , it will also be necessary
to rese t the di t con tac t spacing..

Adjusting the left and right paddle
return springs can be a b it tricky in models
that have two such sp rings, but basically
the same rules apply as fo r the st ra ight key.
Just enough tension to return the paddle
snappily witho ut req uiring ex cess effo rt to
depress the paddles .

Aft er sett ing the bug to your liking,
adjust the speed weightfs] for a dit speed
eq uivalen t to your comforta b le o pera t io n.
Then try send ing a series o f PAR IS and
ISII 5. Just remem ber tha t a dah is eq ua l to
two dits with one intervening space (or
three d its with no spaces), and o nly your
manual skill can apply the co rrec t ratio
dahs to the mechan ically prod uced dits.

Electronic Keys

No thing has don e more for effo rtless
high-speed opera tion than the ad vent o f
the electronic key . While the same rules
apply to perfecting straight key o pera tion,
ad vancement to th e elec t ro n ic key may he
easier tha n to the mecha nica l bug. This is
because many mode ls can be set for as slo w
as 10 wpm and arc less dependent upon
o pe rati ng skill for correc t charac ter ratio .

Early mode ls too k considerable skill,
since completion of each d it and dah was
depend en t u pon the o pera tor holding the
co ntac t closed for the proper period, and
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early release would clip the character.
Co nte mporary keyers all have self-com
pleti ng features th at insure that a fu l! d it o r
dah is co mpleted once the contac t is
closed.

Sin ce the electronic key comprises two
basic parts, the mechanical padd le and the
asso ciat ed elect ro nic circu it ry, the two will
be considered separately. In many in
stances the two are packaged separa te ly.
and co nnec te d by an in te rvening ca b le, but
in so me recen t commercia l models th e
paddle movement is built-in to the elec
t ronic unit, such as in the Heathkit Model
IID-IO.

The mechan ical paddle used with an
electronic keyer closely resembles the hug,
but lac ks the dit-producing spring move
ment , and has instead a second pa ir of
sta t ionary but adjustab le con tac ts to ac ti 
vate the electronic circuitry. This type o f
key itself breaks down into two basic
types, depend ing upon the ty pe of cir

. cuitry it is in te nded for use with . The
simplest type has a single moving arm , like
the bug, mounted on a pair o f pivots. A
more complex version ha s two indepen
dently pivoted arms, with individual pad 
dies mounted close together, ea ch heing
capable o f simultaneous movement. The
latter type of key is used with elec t ro nic
keyers that au tomat ically generate dits
when the left paddle contact is closed and
dahs when the right paddle con tac t is
closed . The twin arm key ca n also be used
with this type o f circuit ry, but is reall y
intended for use with more elab orate elec
tronic keyers that produ ce alte rnating dits
and dahs when both pairs of con tacts are
closed by sq ueezing the paddles between
thumb and fingers. This is known popu
larly as squeeze-key ing, and reduces wrist
movements required for sending given char
ac te rs.

As for example: the letter C requires
four independ ent wrist movements, o ne
dah, o ne di t , one dah and o ne dit. Wit h
squeeze keying the right paddle is de
pressed for the first dah , and then held
while the left paddle is depressed, so that
both paddles are squeezed . prod ucing the
d it-dah-dit portion o f the letter. Thu s o nly
two paddle movements are required for th e
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You can h ave ' heT () I' PM 51GNAI-
with o u r base st a t io n a n te n na . The AT· 2 FM o ffers
you 6 dB Gain . 1. 5 :1 V .S.W. R . (or better ) an d 3
Mega-Hertz Bandwidth cen t ered arou n d 146.94
Mega-H ert.z ,

For full d e tail s write : Box 357 R .R. 5
AN-TEK INDUSTRIES Elkhart, Indiana 46514

for you it's manual, semi
fu lly electronic - happyor

WORLD 0SLBUREAU
5200 Panama Ave.• Richmond CA USA 94804
THE ONLY aSL BUREAU to hand le all of
you r QSLs to any where ; n ex t d o o r , the n ext
sta te. t he r-ext cou n ty . the whole w o rld . Just
b undle t hem up (p lease arrange alp h abetically)
and send t hem to u s wit h pay ment of &t each.

au tomatic,
key ing!

NEW INTEGRATED CIRCU ITS
LM 309K five vo lt . I A . T O -3 POWt'T su p ply modult' pm

vid n fu Oy Te ltulale d 5 volts w/l 0 -30 V D C in p u t
$ 2 . 5 0 nch 1j fo r $10.00

!...M I 0 0 posit ive vol t age r l."g ula t or 2 t o 3 0 vo lts out @
20ma (5 amps. W/t' lltt'Tnal tra nsis to r ) . T O · 5
$ .80 t'ach • • . . . . • . •.. • .. • • . • • •. 10 fOT $7 .50

84 24 S ignt' t ic lo w POWt'T dual n m-nop (10 Me ) D IP
paekaitt' 10' fp la st ie e u rit' r and n o tes . 10 fOT $ 3 .00

Prf>pdid Orcin" 15.00 O~ .\10 '" - " 'ref> FlYf>r
BABYLON EL ECTRONICS

eo B OX 85, C A R M ICH A E L . C A 95608

Other features includ e o ptional fu ll
automatic, or semi-automatic (au to-di ts,
manual dahs as in the bug) ; built-in side
tone oscillators and speakers ; and built-in
paddle mechanism s. Man y keyers utilize a

. high spee d relay as the ou tp ut to key the
t ransmitt er. Reed relays are co m mon ly
used to accommoda te speed require ments ,
but their contact ratings arc limited and
may nol be suitable for d irectly keying
some tra nsmitte rs (such as ca thode keying
a high power stage). Ot he r units usc a
power tran sistor to pe rform th e keying
fu nction, and these avoid contac t sticking.
and have absolutely no time delay . On the
o ther hand correct polarity has to be
observed, as docs the maximum cu rre nt
handling capab ility of the transist or used .
All manufacturers specify such const rain ts
in their ins t ruc t ions so take care- when
buying to select o ne compatible with your
t ransmitter. Select ion of any com mercia l
un it will depend upon the fea tures most
desired by the ind ividual after a careful
perusa l of the manufacturer's specifica
t ions.

So whe ther

Adjust ing electronic key con tact spacing with
feeler gauge.

lelter C, instead of fo ur with the si mpler
electron ic key. No te also that this require s
independ ent finger movement , rather tha n
st raight wrist ac t ion .

Apart from the independent arms of the
squeeze-type key , mechanical assemblies
are o therwise the same , and previous re-

o

co mmenda tions for inspection, cleaning
and adjustment of pivo ts apply . lIowever,
o ne further adjust ment is worth no ting 
that o f eq ual con tac t spacing and padd le
travel in bot h directions.

There are a number of electronic ty pe
paddle-keys available on the market , cost
ing fro m $ 15 to $20, inde pendent o f the
electro nic keyer.

Now to co nsider the elec tronic keyer
itself - the ci rc uit ry pa rt which prod uces
those flaw less d its and dahs. Here the
problem is somewhat more complex with
the different fea tures offered .

Early keyers provided ind ividual con
trois fo r speed , ratio , and weighti ng adjust
ments. This may seem nice , but gett ing
rat io and weighting just right can be tricky .
Moreover, some circuits require resetting
ratio and weighti ng whenever a majo r
change in speed is mad e - obviously a
disad van tage. Logic circ uit ry used in late
units permits inclusion of a single contro l
for speed, with ra tio and weighti ng always
being perfect whatever speed is selected.
any excellent version of this type which
you can build yourself is the Micro-TO
Keyer by K3CUW (QST , August 1967 and
AR RL Handbook 1968).
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as seen by.

"Nothing to i t!"

"How do you get 26 characters from only ONE key?"

•

First we send "DE," then our own calls.

----, ..:y:

\

"Th e ONLY way to fly!"

20
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Wayne Green 's view of a typical CW operator.

I i /

/,,

"'•r.

"What else is there?"

"See dou bJe you ?"
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STEP UP TO TELREX
Professionally Engineered Antenna Systems

Single transmission line "TRI-BAND@ARRAY"
By the only test that means anything ...
on the air comparison ... this array con
t inues to outperform all competit ion . . .
and has for two decades. Here's why
· .. Telrex uses a unique trap design
employing 20 HiQ 7500V ceramic con
densers per antenna. Telrex uses 3 opt i
mum-spaced, optimum-tuned reflectors
to provide maximum gain and true FI B
Tri-band performance.

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

rain or shine
• Wind rat ing survival 110 MPH
• Patented broad-band coax ial Balun
• Heavy-duty steel gusset mounting

plate
• Aluminum boom 2 in., 2% in. 0.0 .

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

swaged dural elements for min imum

weight and exceptional strength
to weight rat io

• Stainless steel electrical hardware

Wi th a Te lrex Tri-band Array you get 49
Ibs. of educated alum inum engineered
and built to provide many, many years
of perfo rmance unmatched around the
world by any other make. Longest ele
ment 36 ft. Turning radius 20 ft. Shipping
weight 65 Ibs. Shippi ng con tainer 13 in.
x5 in . x 13 fl.
Note : If not available from your dealer,
o rde r direct . You'l get fast, personal
service.

Telrex Labs are design engineers, inno
vators and manufactu rers of the world 's
finest 3/4 to 160 meter communication
systems and accessories priced from
$25 to $25,000.

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

•
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BALUN

TRAP

.'

,

,

S395
TB5EM

Other
Multi-Band
Arrays Avail able

Elements shortened
to show det ai ls.

15M 317
20M 326

2M609
2M814
6M 516

and -.----

TYPICAL TELREX "MONO-BAND" ANTENNAS
- "Monarch " , 10 DBD, 3 EL. 4 KWP, 2-1/2" 0 .0, 17' boom
- "Monarch" , 10 DBD, 3 EI. , 8 KWP, 3-1/2" 0 .0, 26' boom
- " Monarch " . 14 D BD . 6 E I., 6 KWP, 1" 0 .0 , 9' boom
- " M o narch" , 16 DBD . 8 EI., .8 KWP , 1.375" 0. 0 , 14 ' boom
. " M onarch" , 13 DB D , 5 EI., .8 KWP , 1.5" 0 .0, 16' boom

many, many more! send for Pi·l1 Dept. C

$ 175.00
$355.00
s 39 .95
$ 59 .00
s 63.95

LABORATORIES
TV And Commu nications Antennas Since 1921
Asbury Park, New Jersey 07712 201-775-7252



Sam Kelly W6JTT
12811 Owen S treet
Garden Grove CA 92641

A Solid State High Frequency

Regenerative Receiver

L ike most ham s, the fi rst receiver I bu ilt
was a o ne tube regenerat ive det ecto r.

Recently , while thinking back over old
tim es, I decided to try my hand at building a
so lid sta te regenerative re.ce iver just to see
what kind of perfo rma nce I could ge t. Wh ile
the circu it shown has a few more compo
nents than my fir st receiver with its type 30
tube, it performs much better.

The solid s tate high frequ ency regenerative receiv
er. A 3 x 5 in . speaker was used. The dial assembly
is a Japanese import having a 10: 1 ratio.

FFRR lJAR Y H172

The receiver tu nes from 14 to 35 MHz, a
range that covers three ham bands, short
wave sta tions and public service frequenc ies.
The dete ctor uses th e readily avai lable Mo
torola 11 101' 55 NI'N VIII' rf tra nsistor. The
audio amplifier stages are a single RCA 3020
li nea r int egra ted circuit. This is an entertain
men t grade lC and is q uite a barga in.

Th e receiver was buil t o n a 4 x () x 2 in .

II I

Top view of the receiver. Note th e location of the
transistor socket nex t to the tuning capacitor.
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Tl -AUDIO OUTPUT TRANSFORMER
roo mW, 2!.10A C.T. TO 8A

1.9 K DOl 68IlF

22 IlM

330 pF

Ll - A } USING 3/8 on DIA TOROID CORE
(MICROMETALS T37- 10 1
12 TURNS 28 AWG ENAMEL
TAPPED 3 TURNS FROM COLD END.

S) USING 12 AWG SOliD WIRE - 8 TURNS
1/4 .n. DIA TAPPED 2 TURNS FROM
COLD END.

"t--- - - --J'i-- -

Fig. 1. Schematic of the regenerative receiver, L-1 A) usin9 3/8 in. toroid core (Micrometals T37-10) 12
turns #28 enamel tapped 3 turn s from cold end; B) using #12 solid wire 8 turns l4 in. diameter tapped 2
turns from cold end; L-2 audio choke (see text); T·J a udio ou tpu t transformer SOOm W 2S0nCT to a n

alum in um chassis. T he audio circuitry . wit h
the exception of the audio choke , was
mounted o n a .2 x J in . p iece o f vect orboard .
The vcctorboard was mou nt ed to the c hassis
o n th read ed sta nd-o ffs. Th e input aud io
choke L2 . is just th e pr imary of a small
lOOK to 9 SK a ud io tra nsfo rmer. Th e secon
dary is not used . Pract icall y any small audio
transforme r hav ing an im pedance in o ne
win d ing of from I Ot a lOOK ca n he used . An
alte rna te approach is to use t ran sformer
coupling with a small .2 0 1( to SOK lntcrst age
t ransform er.

All of th e rf co m po nen ts exce p t the
tu ning ca pacito r. arc mount ed below chassis.
A transist or socket was used to permit
experime nta tio n with a var iety o f transis
tors . Act uall y a socket is a good idea u nless
you have had some experience in solderi ng
to sem ico nd ucto r lead s.

You will noti ce th at wi ndi ng info rmat io n
is give n fo r two different ty pes of coils. The
best bet is to lISL' th e small toroid co res
which are ca rrie d by most major parts
houses for a hou t IOli eac h. If your lo cal
part s house do esn ' t ca rry them, usc the
alterna te met hod . T here isn 't m uch differ
ence in perfo rm an ce .

Afte r wiri ng th e circuit, care fully rech eck
your work . Re member, tran sistors. unlike

tubes, a re not fo rgiving ab out w ir ing e rro rs .
Now you are ready to hook up the antenna
and ap ply power. Your best bet is to buy a
battery holder that holds six D cells. While
the idling curren t o f the receiver is only 23
rnA , peak currents are in the order to 50-60
rnA . The chea p 9V transistor radio batt eries
aren ' t design ed for this kind o f use . Th ei r
internal resistance is quite high. a nd you will
probably experience motor boa ti ng after
sho rt periods o f use . The premium grade 9 V
batteries perform well, but th eir cost is high .

Connect th e ant enna. A 40 to 50 ft wire
works well . Turn on the power and advan ce
the regenera t ion cont ro l unt il a clean hiss is
heard . Tune in a signa l and alte rnate ly adj ust
the tuning a nd regenera t ion cont rols fo r best
reception . A little practice will give y ou t he
kna ck of it.

Performance of this little receiver has
been quite good. I have received signals from
all ove r the world. 110 t to ment ion the fun o f
listening to the lo cal sheriff 's department.
Regen erative rece ive rs are n ' t to be scoffe d at
fo r com munica t ions. e it her. I rece ntly
worked it sta tion in Colorado (about I ~OO
miles) who was running five watt s and
receiving me on a regenerative rece iver !

. ..W6JTT
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Wm. G. Welsh W6D DB
3814 Empire Avenue
Burbank CA 91504

T here are several advantages to be gained
by using a good pair o f earphones in an

ama teur ra dio station. I hope this art icle will
convince a few more hams to plug in their
headsets and to cut out thei r loud speakers .

Most hams operate from their homes and
their stations are often set up close to where
others are conducting activities completely
unrela ted to hamming. Using a good headset
isolates us from most of the no ises which
might otherwise distract us from attentive
listening. It is much more im portan t, how
ever, to realize that even the rarest DX is just
so much objeetionable noise to those not
interested in amateur radio .

You effectively double the power of t he
received signal when you switch fro m lo ud
speaker listenin g to using a pair o f ear
phones. When co pying weak code or voice
signals, use of a headse t can make the
difference between whether or not you can
enjoy a solid con tact - o r even co mple te t he
contact at all!

It is imp ortant to use earphones wit h
good earmu ffs. Earmuffs keep distra cting
external no ises ou t and trap the d esired
acoustic energy where it will be applied to
the hearing system. Old earmuffs get worn
and they become rigid . The rigid ity is mainly
due to the effects of the earmuffs repeated ly
becoming soaked in perspiration . When ear
mu ffs de teriora te , they cause a lo ss in the
high-frequency response characte rist ic of the

ea rphones . Also, some of th e desired signal
leaks ou t and u ndesired no ise leaks in past
worn and rigid earmuffs. It is importa nt to
have thick ea rmuffs which are very fl exib le.
Earp hone effic iency is reduced if the head 
band d oes not exert enough pressure to hold
the earmuffs firml y in place o ver both ears.
Do not use a head set which exerts to o mu ch
pressure, because it will be unco m fo rtab le.
Some headsets are act ua lly pain fu l when
they are worn more than an hour.

T he more powerful earphones provide
improved performan ce, but they are larger
and heavier. The increased size is usually not
object io nab le but heavy head sets are uncom
fortab le when they are worn for a long time .

We will not all agree that the sa me
headse t provides optim um sensit ivity , ea r
muff pressu re, no ise pro tectio n , weigh t , and
comfort. If you can d o so. horrow severa l
diffe rent types o f headsets from your fr iend s
and run your o wn co mparison test s to
determine which set sui ts you best. There
are several excellent military and co m merc ia l
headse ts available .

As delivered , both ea rp hones a re co nnec 
te d in phase in a headse t. When listen ing to
an extremely weak signal b uried in noise.
readability can be improved abou t 30% by
just reversing the leads a ttached to either
earphone in your headset. The human hear
ing system au tomatically ca ncels no ise which
is presented o ut of phase to ho th ea rs. The
pre ferred (out of phase ) co n nect io ns can he
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det ermined b y noting which connec tion
arrangement provides the best recep tion o f
an extremely weak signal o n a very no isy
band . I sim ply insta lled a do uble-pole . dou
ble-t hrow rock er switch a t my righ t ear
pho ne to permit me to ch ange the phase of
signals applied to o ne ear immed iately ; this
allowed o thers to hear the resu lts o f the
phase sh ift also. 1t is almost impossib le to
note any d ifference when listening to a
strong signa l o r when listening to a signal on
a q uiet ba nd .

If y ou a re working a very noisy band , y ou
can effectively mask o ut mo st of the noise
by wearing a fi tt ed pai r o f earplugs under
your ea rphones. T he signals will seem to
fi lter through the earplugs remarkab ly well ,
while most o f the noise will seem to d isap
pea r. If you use earp lugs o r t ra nsdu ce r-ty pe
earp hones. it is wise to have them fitted to
yo ur ea rs. An in correct fit causes d iscomfort
and ineffic iency. The tra nsducer-ty pe (air
colu mn ) earphones are not a go od cho ice in
any situa tio n where severa l people use the
same headset.

If you delay the input to o ne o f your t wo
ear phones abou t 500 microsecond s behind
the input to your o the r earp hone , you will
realize abou t a 5% increase in th e intelligibi
lity o f a weak signal o n a noisy band .

A pair o f earphones is preferab le to a
single earphone in a headset. Human hearing
te nds to cancel o ut noise which is presented
equally to both ears. When using a dual-ear
phones head set. we can detect signals which
are '2- 3 d B lower than the sign als we can
hear using a single-earp ho ne head se t. Most
peop le d o no L have eq ua lly good h earing in
both cars. At o ne k Hz the bett er ear is
normally about C d B mo re sensit ive and it is
usually about 6 dB better at 10 kllz. Once
we reach abou t age 25 , ou r hearing start s to
det eriorat e . Our h igh -Ireq uency h earing
cap abili ty decreases much faster than o ur
abili ty to hear low freq uen cies. Men usually
suffe r a bou t twice as much hearing loss as
women during their lifespan .

If you can apply no ise o ut o f phase to
both ea rphones while yo u just app ly the
desired signal to one earp hone, the signal
will co mple tely d ominat e your hearing and
the noise will seem to d isap pear. When
perfo rmi ng th is experime n t in a laborat ory ,
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the signa l ac tually seemed to be comi ng
from insid e the head , whereas the noise
so u nded external and was easily ignored .

If noise is applied o ut of phase to both
earphones - while signal is applied in phase
to both earphones- signal detection capa
bility is greatly increased . Again , this is more
o f a laboratory experiment than a real life
arrangement.

High audio levels cause human hearing to
suffer a loss called temporary threshold sh ift
(TTS). TTS amounts to a built-in gain
co n trol which reduces the hearing level when
one is su bject ed to lou~ sound s. TTS lasts
from a few seco nds to several hours, depend
ing on the intensity and duration of the
sou nd which originally caused this tempo
rary hard of hearing condit io n to exist. Get
in the habit of turning the gain down to the
lowest point at which you can comfortably
copy the signals you want. As a general rule,
you will find that noise and interferen ce are
minimized by running your au dio gain a l
most wide o pen an d turning your radio
freq uency gain down to the point where y ou
are just barely able to copy the signals you
want. If you are working code, don't make
the mistake o f adjusting your beat frequen cy
oscillat or co ntrol to the point where you
produce a pleasant low musical tone. If
you 're trying to listen to a signal buried in
noise an d o ther sign als, it is mu ch easier to
pick out a higher pitch which is slightly
o bjectionable .

Use a headset with an input impedan ce
that mat ches the output im pedan ce present
ed at the headphones jack of your receiver.
Mismatched impedan ces cause power loss
and dist ortion o f the audio o utpu t signal .
Many re ceivers are su bject to damage o f the
audio ou tpu t stage if they a re o pera te d
without an o utpu t load such as a loudspeak
er o r headset. It is wise to leave a loudspeak
er or a mat ching load resistor across the
loudspeaker terminals to protect your receiv
e r from damage which cou ld occur when the
headset plug is disconnected . or if the
headset o pens u p .

Do not use high-fidelity earphones in
you r station . Headsets with wide-frequency
range characteristics just reproduce added
interference which reduces communication
capabilit y. You should use communication-
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AND SOME OF OUR

Sub-Audible tone

Encoder $8.95

RIM SYSTEMS
1879 P rincet o n Dr ., C learwater , F la, 33616

• Compatible w llh all sub.audsb te to ne systems such as
Private line , Ch annel Guard , QUie t Ch annel, etc .

• Gl ass epoxy PCB 's & sil icon xstcs Ihroughout.
• Anv reeds, except specia l d ua l COi l ty pes may be used :

Mo to rol a. G .E., RCA , S.O.L., Bramco, etc .
• All are po wered b y 12 voc .
• Use o n env lone frequency 67 H z to 250 Hz
• S m all slJe 1 .5 x 4 x . 75 "
• A ll parts included excep t reed and reed soc ket
• Po st paid - Ca lif. res iden ts add 5% sales tax

COMMUNICATIONS SPECIALISTS
P. Box 15 A

KITS

PHONE: 212-468-2720

PHONE ORDERS
NOW ACCEPTED FOR

1 DAY C.O.D. SHIPMENT
ON ALL OUR

PRE-AMPS

CONVERTERS
If you need a low norse pre- asp In a hurry 'Of communlcallons or
mstnmentanon . we can fi ll your order custom tuned to <YIy lreQuency
hom 5MHz. to 475 MH L wrthm 24 hours by al l mad f)( specrar deli ....

ety. All you pay IS our reguloll low puce plus C.O.D. slllppl ng
charges. I fus rush service IS also available on some 0' OIlf stock
converters. See uct., Nov. and Dec. 1911 Issu es of 13 Magalille lor
our 2 page condensed catalog. Ca II us between 9AM iJld 4PM, Monda ~

thru Fnday e_Cl!ll{ hol idays (no coll ect calls creaser . If lIne IS ousy
keep IIylng.

400 HZ ac
ti v e fil ter
sim ply con
n ect ed to
speaker out
put and to a
p a ir of heed
phones Ian
to 2 KS1) re
q u i re s 9V
battery, not
in clud ed ,

Eliminates most QRM and QRN.C W4 , . $20.00

CW FILTER

type earphones wit h their limited-frequen cy
-response characterist ics. Effective co mmuni
cations can be conducted using an audio
range of 400 to 400 liz, or less. Generally
the ava ilable head sets have a wider frequen
cy response than is desired , but several co me
close to filling o ur needs.

In summary, head sets offer man y advan
tages over loudspeakers. Nevert heless, hams
frequently struggle through unsa tisfacto ry
contac ts due to their use of lo udspeakers.
More important than the loss of co mmu ni
cation capability is the simple fact that the
use of loudspeakers makes amateur radio
sta tion operation disagreeable to o ther me m
bers of the ham's household. If you don 't
have a good headset, I am sure your family
would be glad to buy one for you 
providing you' ll promise not to use that
damned loudspeaker !

. . .W6DDB

I. Aerospace Medicine , Volume 41 , Issue #1 of
July 19 70. "Auditory Processing for Speech In telli
gibili ty, " by J . T. Tobias.
2, CO MFA IRWINGS LANT, Avionics Bran ch of
the Logistics Division , Personal Co mmunic at ion o f
Septe mber 1970.
3. Hu man Fa cto rs Research, Inc. of Los Angele s
CA. Technical Repor t I (AD,237-69 1), Human
Factor Problems in Antisubmarine Warfare : Re
view and Critique of the Literature of Vigilance
Performance, " by J . J . ~kGrath . A. Hara bedian,
and D. N. Buckner ( 195 9 Report) .
4 . Huma n Factors Resea rch . Inc . o f Los Angeles
CA. "Human Fa ctor Problems in An tisubmarine
Warfare : Notes on Some Human Factors Problems
in Fix ed-Win g ASW," by C. II . Bu ker ( 1962
Report ).
5. McGr:l\v-llill Book Co mpa ny , Inc. of N.V..
"Human Engineering Guide to Equipmen t Design , "
By C. T . Morgan , J . S. Cook. A. Chapanis. and M.
W. Lund (1963) .
6. Nava l Aerospace Medical Inst itu te Letter .
Serial Nu mber 354 /CT-3990 10 Naval Air Systems
Comma nd. Dated 9 November 1964 . "Evaluation
of 'reJephonics Headset Type H-1 78."
7. U.S. Atlant ic Flee t l etter. ser ia l num ber
3 32Hj 04 15 . da ted 16 October 195 7 (AD·385 -36 3) .
"Human Factors in Airborne Antisubmarine War
fare Acoustical Systems, " by R. I' . Jcan nere t and
C. J . Theisen.
8 . U.S. Med ical Resca rr..h Laboratory , New Lond on
CT Me morandum Report 57 ·5, "The Most Etti 
cien t Use of Ears in Submarine Sonar," by J . D.
Harr is ( 195 7).

The following references provide excellent addi
tional details and contain many references to other
sources of information on this subject :

FEBRUARY 19 72 27



,

reeree

H T ransistor Pro 
je cts fo r th e
A mat eu r i s c ram
med w it h o ver 40
interest ing c o n st ruc 
tion proj ects cover
ing receivers, c o n 
verters and transmit
ters, m any in the
V H F reg ion. I f y o u
like t o b u i ld y ou
will blo w y o u r "m in d
over th is book.

G T he B ES T o f
F M is a c o m p ilat io n
of t he best ar t icles
t hat appea red in the
FM J ournal from
M arch 19 68 through
J u n e 1969 , the last
o f th e magazine.
R ead the extremel y
con t roversia l Chron 
icl es of 76 . P lus d o 
zen s of t echn ic al
and circu it articl es
available n o wh ere
else. $ 4 .95 v alue.

F The FM Anth
o logy has reprints of
a ll the artic les an d
techn ical data from
t h e earl y issues of
the FM Jou rn aL N o
F M library is co m
plet e w ith o u t t his
d at a, much of it j ust
not available else
w here. $5.95 va lue.

E Th e 73 O X
h andbo o k h as every
O X aid you c outd
hope fo r . . .QSL
Bureaus, postage
rates wo rldwide,
DXCC a nd WTW
cou ntry lists and re
cord pages, maps of
ma ny a reas of the
w o r ld w ith p ref ixes.
plus a com p lete
wall- sized wo r ld
m a p w i t h ea ch
b ookl I t is profusel y
illustrated w ith pic 
t ures o f m any of t he
top O Xe rs, p lu s e rr
icles o n w o rk in g O X
o n t he d iffere nt
bands. T h ere are
grea t c irc le beari ng
maps and c harts,
and more. . .m ore
...more.
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A The Nov ice Class Li 
c en se S tu d y Gu ide has not
yet been pUb l ished in 73 or
in any o t her magazine.
This book conta ins al l t he
basic tec h n ic al inform at io n
n eed to pass th e N o v ic e
License with f ly in g c o l 
o rs. . .and is inval uab le as a
basi c tex t fo r understand 
i ng the General Class S t ud y
Guide . P ro f u se ly illustrated
and so c le a rly wr itten that
j u st read ing it is enough t o
permit most app licants to
pass their exam. $ 3 .95
v a lu e .

8 The 73 General C lass
S t udy G u ide h as helped
tho usa nds to easily pass
their General Lic ense t he
f irst time t hrough . At $9 a
w h ac k , isn 't it foo lish not
to hedge your bet w ith this
com p reh en siv e and simple
book ? No other study
gu ide is as comp lete or as
easy to read. None. A
$ 4 .95 va lu e.

o The Extra Class License
S t u d y Guid e makes all t hat
c o m p lica t e d electronic t he
ory seem simp le . A littl e
study with th is book a nd
y ou w ill b e read y to face
the FCC examiner w ith

..confidence. A $4.9 5 value!
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That's right, all you have to do is buy
a one year $6 subscription to 73 and you
are eligible for a free book (postpaid) of
your choice or a set of back issues (FOB
73 HO). You say you want two books?
Fine, no trouble whatever, just buy a
little old gift subscription for a friend 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 that, but
the whole purpose of this unusual oller is
to increase the circulation of 73, not to
just give away a few thousand books free
of charge. We know that once an active
amateur starts reading 73 he has a hard
time ever being without it again and so,
though we pay dearly for that first
subscription, we eventually make it up
come renewal time. And keep in mind
that the more subscribers we have for 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 time of your
life reading all those wonderful issues you
missed. We have separated the back issues
into three packages, issues from
1960·1964 (I), 1965-1967 (II) , and
1968-1970 (I II). These back issue
bundles are put together by illiterate
apple pickers borrowed from other ham
magazine staffs and thus there is no
possibility of our guaranteeing any partl
cular issue in your bundles . . . you take
pot luck. Due to the $12 value that we
are making available in these back issue
packages (12 different back issues in each
package). we must ask that you foot the
shipping charges. Please include $1 to
cover handl ing and lI13iling of these great
big packages of back issues.

" you prefer that we send a book or
back issues to your buddy along with his
subscription, just indicate this on the
form.
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E&E guides hams through
radio's mysteries.
Highly popular Editors and Engineers books
from Sams give amateurs everything they need
to know about radio operation and technology.
They're authoritative, clear and easy to follow.
You'll want them for your library.

73 DIPOLE AND LONG·WIRE ANTENNAS
By Edward M. Noll, W3FQJ
Detailed construction data for 73 different types of wire
ante nnas. Appendices describe const ruct ion 0' noise
bridges, li ne tune rs, data on measuring resonant fre 
quen cy, vel oc ity factor, and SWR. No. 24006-$4.50
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HAM AND CB ANTENNA DIMENSION CHARTS
By Edward M. Noll, W3FQJ
Tabu lates dimension data in feet and inches for all popu
la r antenna configu ratio ns With them, an antenna can
be dimensioned fo r a specific f requenc y range accord 
ing to license class and mode o f operation. No. 24023
-$1.95

Order 'rom )'our electronic paris
distributor or send coupon below.

RADIO AMATEUR'S
F·M REPEATER HANDBOOK
By Ken W. Sessions, Jr., K6MVH
The definitive work on amateur t-m repeaters . Includes :
Prepa ring and obta in ing sues fo r repeate rs ; How to build
a repeater ; Repeater applications; an f-m repeater di
rectory. No. 24008-$6.95

AMATEUR TESTS AND MEASUREMENTS
By Louis M. Oezettel, WSREZ
Shows how to accomplish virtually all performance tests
on amateur t ransmillers, re ceivers and antennas . . and
how to make required adjustments. No. 24007-S5.50
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ELECTRONICS FOR THE AMATEUR
By Louis M. Dezettel, W5REZ
Covers radio-wave propagation as it applies to amateur
band frequencies, reception and transm ission pertaining
to ham equ ipment , and the special field of antennas and
how to feed them. Gives you everyth ing needed to pass
the theory sections of the FCC exams. No. 24022-S7.95

73 VERTICAL, BEAM,
AND TRIANGLE ANTENNAS
By Edward M. Noll, W3FQJ
Design and construction 0' 73 di lle rent antennas use d
by am ateurs , each built and ai r-tested by the author.
Also construction of noise bridges and transmission-li ne
tune rs, measurement methods . No. 24021-$4.95

Famous E&E RADIO HANDBOOK-18th Edition
By William I. Orr, W6SAI
The complete ly updated el ect ro ni cs indust ry standard for
engineers , te chni c ians and advanced amateurs. Shows
how to design and build all types 01 radiocommuni ca
lions equipment. Inc ludes esb design and equipment ,
RTTY circuits , latest semic onductor ci rcuits, IC 's, spe
cia l c i rcuit ry No. 24020-$13.50

SEMICONDUCTOR AMATEUR PROJECTS
By Louis M. Dezettel, W5REZ
For the ham who st ill takes pride in us ing h is hands and
head, here are proje cts lor 16 useful, money-saving ac
cessories , usi ng easy-to-bu ild semiconduc to r circuitry
Un its a re tor measuring eq uipment , add ing power and
conven ience, converters, etc. No. 24025-$4.95

SOLlD·STATE QRP PROJECTS
By Edward M. Noll, W3FQJ
By building QRP equ ipment you learn solid-state tech
nology, s ince these rigs inc lude trans istors and /or
integrated c i rcu its The low -c ost units described have
power ratings from less than 100 mtufwatts up to about
20 watts. Both cw and phone rigs are included. No. 24024
-$4.25

AMATEUR RADIO INCENTIVE
LICENSING STUDY GUIDE
By Robert M. Brown, K2ZSQ
and Tom Kneitel , K2AES
Invaluable a id for the amateur li cense appli cant Clear,
fully deta iled , comp lete . No. 24004- $3.25

$INGLE SIDEBAND: THEORY & PRACTICE
By Harry D. Hooton, W6TYH
A basic text , cove ring origi n 01 ssb. derivation of signals,
sideband selection, ssb generators, carrie r-suppression
techniques, carrier generators, speech amplifie rs and
mtere. balanced mixers and co nverte rs , low-power ssb
transmitters , linear r-f power amplifiers, much more .
388 pgs ., hard cover. No. 24014-$6.95



Harold Balyoz W6YBP
5651 Hesperia Ave.
Encinco CA 91316

,

•

Sudde nly the a nswer ca me - simple : the
d iode swit ch! Befo re I get deluged wit h a
chorus of "What inhell's a d iode sw itch'!", let
me explain . A diode switc h is a h alf-d o zen
diodes (such as the IN4 15 I ) wired assho wn
in Fig. I .

Easy , eh? Here 's what hap pens : J I carr ies
the switched ou tp ut. One side is al ready
grounded and the ac t io n o f the diodes ca uses
the ce nte r terminal (the line going to the
midpoint o f D I and ( 2) to be e it her o pen o r
grou nded . For the o pe n sta te , we a pp ly the
plu s and minus 6 V to 0 5 a nd 06 only . This
ca uses d iodes 0 I t hrough 0 4 to blo ck bot h
pola ri ties of the applied volta ge , causi ng the
ce n te r terminal of J I to stay at a very high
impedance in reference to grou nd . In t he
closed state, we remo ve the voltages from
0 5 a nd 0 6 and apply them to R I and R 2.
Immed ia te ly D I through D4 co nd uct a nd
effectively ground the ce nter lead o f J I
through 0 I th rough 04 to the grou nd lead
at Ihe midpoint of 0 3 and 04. All we need
now are so me transist ors to drive the dio de
switch, and a k ey to drive the driver tran sis
tors.

An e mitter follower whose in pu t can
receive the signal fro m yo ur vfo and who se
o u t p ut can be switched by the diode sw itch
adds the final tou ch . The comple te circui t is
sho wn in Fig. 2 .

No te that the c ircuit is set u p so tha t the
diode switch ( 0 I th rough 0 4 ) is conducting

r: ,-;0---, - I
I -1 I
I -=- GV 1

I }m I
I -r- 6 '0' I
I ;r I
L Iiv o----:,..J .J

LPOW ER SUPPLY:
USE EITHER TWO 6'0'
BATTERIES OR A WELL
F" ILTERED AC SUPPLY
OF PLUS AND loA INUS
6'0' W IT H MIDPOIN T
GROI.JI'«D.

0'

0 '"

0 2

0 '

Fig. 1. A sim ple diode switch circui t usmq 6
diodes.

R e read ing a bunch of o ld 73's recently . I
ca me acro ss an articl e by W3RMI o n

page 3 0 of the August , 19 67 issue, "Visual
Monit oring of Remote Ca rrie rs" , su bti tled:
"What do es your CW signal lo ok like'? " That
set my mental gears rolling. What could a
fellow do, I wondered , to get the best
possible keying characteristics for his CW
rig?

After thinking it over for a while , the
problem resolved itself down to o ne ques
tion : What circuit could sta r t and sto p a sine
wave (your carrier) without introducing any
discontinuities (disto rtion ) in the resulting
keyed signal?
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KEYED
SIGNAL
OUT.

-,.
SUPPLY
r.,uDPOINT
GROUND

0'
WEEN 02p-p~ '" " 0 2N lJ06 4 .71<

T J 2. :>' KEYU OP£A . OS ""0 1 o I.2N IJ06 ,
J2 «; 0 ' . OJ ".

lOO p,," ". 0'

~~J 1m 2N1371

;
mo

02 . 0' ".
~'

'" 2.21< " 0 OJ 4 .71<
2NIJ17

J'

ALL RESISTORS ARE 1/2W CARBON. ".
,

" 0
IN.

SET OUTPUT
VF"D TO BET
51/ AND 10'1
MEASURED A
FOR OPTIUU

Fig. 2. The complete circuit. Note tha t it is set up so the diode swi tch (Dl through D4) is con ducting
with the key up.
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EOJUGE ELECTRONICS
38S0S. FREEWAY
FORl WO RTH, lX.1611O
18171 92&522'

, ..W6YBP

ONE DAY SHIPMENT ON STOCK ITEMS
Drake T R-22 $206.95 -
Drake ML-2 F 340.95-
Regency HA-2A _. 229 .00
Regenc y HA-2MS 3 19.00
Regency HR-2S 349.00
Swa n FM-2 X 259.0 0 -
A ll c rysta ls for above $3.95 ea .

Install ed & set to fr equency fr ee
- Includes 10% su rtax

your code speed to test its limit. This little
gem will just sit back and yaw n at a spee d of
many thousands of words a minute because
the specified diodes have a recovery "speed"
of 2 nanoseconds!

All you need now are power amplifiers
wit h good linearity , and a well-regula ted
power supply to transmit t he "perfect" CW
signal.

_.-

AT L~$T-
>'I SPEECH ('OMPR£({IJRTHIJ

REALLY WORKS!
.;11

<.
/

/
APC -3.3U Internal Unit A PC -3C Cabinet Model

1$24.951 ($34.951

wit h the key up. thus turning the carrier (at
J I) off. When the key is closed, t he diode
switch opens up. allowing the signal from
the vfo (through Q I , the emitter followe r
isolating amplifier) to appear at J I. Since
there are only 6V across the key , there is no
shock hazard and the whole circuit can be
wired up o n a simple pegboard .

As to how fast you can key this circu it ,
do n't bothe r sitti n~---.!1.p nights building up

• Low distort ion
circu it . '

• Fu lly w ired & test- Jj
ed. NOT A K IT , J1.~_=-. _

• Wo rks wi t h pho ne
patc h. RPe -3M Mod ule

• t nternal un it s & (ONLY $22.501
mod ules wo rk mobile .

e FU LL WARR A"'TY - ONE YEAR
elNTROOUCTORY LOW PRICES

[ Hlinois residents add 5% Sales Tax)

Write for specdiceuons and information sh ee ts
(Free ). Demonstration Tape (cassette) available
($2.00 deposit) .

Il> ELECTRONICS
Box 1201 B Champa~n, 111.61820

CLEVELAND OHIO
2 . Eimac 4010 A ir Soc kets w it h 2 · 4 X150A's
o n 5x8x2 chassis - unused. S h p. wt. 6 lb. .$25
2 - 6161's in a Tuned Line Circu it, 168 to 3 60
MH z. Shp. wt. 30 lbs $25
P255A Polar Relay - new $ 1
Mercury Wetted 2758 - new $ 1
T uning Units TU47- T U50 0 r TU52 - each 95c
Topaz S tat ic Inverter. Price includes part
#30163/1 and 30 163/2 . 12V dc in - 115V ac
60 Hz out . 1 KW - new packed . Shp. wt . 266
Ibs $295
T464/ ALT7 0 ' T465/ALT7 - unused , Shp. WI .
100 Ibs packed, Each ., " $35

DIXON RADIO KEY
586 EAST 140ST. AT 190
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from Ross and White

The 1st 2 meter
FM transceiver
with a built-in tone burst
encoder*

/ 12 channel capability
../ _ 4 crystals installed.. ,

""'---Tone burst
encoder built-in
with 3 tones variable
from 1600 to 2400 Hz

O.lW . . . . . . •low
l.OW •• .• . • • Med ium
l OW . • ••• • • •High
12 (3 X2 X2j
Crystal Cont rolled
Variable Reactance Phase
Modulation
+ 20KHz (l KHz)
More t han 40 dB at 1 KHz
70% Modulation
less than -60 dB
a.SA for low, 1.1A for Med ium
and 2.2A for High RF

Doub le Super Heterodyne
1st. 10.7 MHz
2nd. 455 KHz
0.002 %
28 KHz at 6 dB down
(Th ru Mechanical FlIter)
60 KHz at 50 dB down
(Th ru Mechanical Filler)
- 6 dB (O.5uV)
- 8 dB
O.5W at 8 ohm impedance
O.22A max. inc luding lamp
O.I5A when standing-by with
Squelch

13.5V DC -+- 10%

Model RW-Bnd. SPECIFICATIONS
Transmitter
RF Power Output:

Power Requirements

Frequency MUltiplicat ion:
Oscillating Form :
Modulatio n Form:

Max . Frequency Shift:
SI N Response:

Spurious Response:
Current Drain:

Receiver
Receiving System:
Intermediate Frequency:

1st usc . Frequency Stability:
Band Width:

Select ivity:

Sensit ivity :
Squelch:
Audio Output:
Current Drain:

•••••.- -.
(an )ROSSUihile
~ W : SINCE 1932 company. . I .••••••• e ectronlcs

50 W. OUNDEE RD., WHEELING, ILL 60090
312/537-0060

WRITE OR CALL TODAY
FOR COMPLETE SPECIFICATIONS
AND PRICE DATA.

DEALER INQUIRIES INVITED

NEED A TONE BURST ENCODER?
ASK fOR DATA ON THE MODEL
TE·2, 1E-5 AND TE·P

All the Q!Jali~ performance and f1exibiliry
that hams want and need for all-around
2 meter FM repeater operation.

• All solid state design-no tubes.

• Individually performance tested before
shipment.

• Complete package includes mike and
coiled cord.

• Front panel power output selector
switch: .1, 1 and 10 watts.

• Can be used with power boosters.

• Mobile mounting bracket.





Gilber t C. Ford, W70XD
1021 N inth Avenue South
Nam pa ID 8365 1
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M a ny hold ers of th e G eneral o r Ad
va nced class license disav ow any in

terest in ra ising their code speed to the
magic rat e o f 20 wpm. a nd probably most
Ext ra class amate urs felt the sa me way at
so me time in the past. Whe n you r code is
just barel y a l the 13 w pm le ve l. a speed o f
20 wpm see ms a n im po ssibly di ffi cult goal.
T he pu rpose here is to give you some
prac tical tips o n increasing you r code pro
ficie ncy .

Recei vi ng and se nd ing Mo rse code is
purely a skill. requir ing o n ly mi nim al cogn i
ti ve ab ili t ies. It belongs to the sa me cl ass of
acquired sk ills as lea rn ing to t y pe , to ride a
bicycle . o r to icc ska te. T he principa l ingre
die nt nee ded to arrive at a certa in level o f
performa nce is pract ice . Ho weve r. the type
and frequency o f prac ti ce is quit e impo rta nt.
Kno wing a pproxima tely how mu ch time wi ll
be required to increase you r speed to 20
wpm ca n be helpful psychologica lly . Most o f
us expect fas te r im provement than can be

reasonably expe c ted . A realist ic a pp recia t io n
of th e amou nt of practice that will he
nee ded will help preven t t he natural feeli ng
o f frus t ra tion tha t a r ises w he n yo u fee l you
aren 't making fast en o ugh progress. In divid
uals vary co nsiderably in the ir learning rate
for ski lls such as co py ing Morse code , but
120 10 140 hours o f the r ight ki nd o f
practice sho uld ra ise yo u r speed from 13
wpm to 20 wpm. That amoun t o f tim e ma y
see m like a lo t , but spread o u t o ver a period
of time it becomes eas ier to con te m pla te .
Fo r exa mple , if yo u can re gularly put in 30
minutes o f conce nt ra ted pra ct ice pe r day ,
five days a week fo r fi ft y wee ks, your to ta l
t im e spe n t will he 12 5 ho urs. Wit h that
a mo unt of th e righ t kind o f practice, you
sho uld be close to yo ur goa l o f 20 wpm.

What is the R igh t Kind of Prac tice?

T he firs t thought thai co mes to mind
when you sta rt thinking about inc reasing
yo ur code speed is to start having CW
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contacts. Working CW will certainly help
your code speed, but it isn 't the fastest way
to make progress for at least two reasons.
First, in a QSO we generally want nearly
solid copy, and as a consequence we all tend
to work stations that match our own speed
quite closely or even those who might be a
little slower than we are . And you never
increase your receiving speed unless you are
pushed and made to copy material at a speed
some what higher than your top speed for
solid copy. Another reason that on-the-air
QSOs tend to be inefficient as code speed
improvement exercises is that their content
tends to be highly repetitious. IIams unfor
tunately tend to say about the same things
in QSO after QSO, and as a result, you can
predict too easily what is coming next.

A somewhat better procedure is to spend
tim e copying amateur or commercial sta
tions sending at a suitable higher speed than
is comfortable for you . Finding such stations
is not easy, and about the time you do find
an appropriate signal it will often sign off.
As a result , a lot of time can be wasted
tuning around looking for suitable material
to copy. A better idea is to listen to one of
the stat io ns sending out code practice mater
ial on a regular schedule. The ARRL head
qu arters stat ion WIAW has an extensive
program of such transmissions. The detailed
schedule ca n be found in QST. A number of
other amateur stat ions across the country
also feature code practice sessions at speeds
in the 5 to 35 wpm range. Unfortunately,
rarely more than 10 minutes is spent at any
one speed . You will usually find at most two
speed ranges that are really suited to your
learning needs, but nonetheless these trans
missions are a good source of practice
material .

The Tape Recorder as a
Code Instruction Device

Perhaps the best solut ion for obtaining
suitable practice code transmissions is to
prepare yo ur own code tapes using a tape
recorder. A helpful procedure is to record at
half the linear tape speed , half the code
speed, and half the audio frequency that you
want on playback. You can use either a hand
key or some form of automatic key together
with an audio oscillator set at 400-500 liz.

36

Can yo u deciph er this message within 60 seconds?
"Nialp hsilgne txet with all tpecxe the elttil sdro w
delleps scrawkcab sek am doog ecitcarp lairetam. "

Sending at half speed will en able you to
record really good-sounding, accurate code
characters. Plan on a playback speed 5 wpm
or so above your top receiving speed. Feeling
pushed during your practice sessions is quite
important. To prevent memorization of the
material on the tape and thus soon vit iating
any practice value it would have , record
plain English text with all except the little
words spelled backwards. Be sure to use
material containing some numbers and punc
tuation .marks. Spelling the short, common
words such as the, an . but, for, it. on. etc., in
their normal manner is helpful because as
your speed increases you will begin to
recognize the short , frequent words as sin
gle-unit sounds. This type of material is
better for practice than code groups because
the various letters occur with the same
frequency as in plain English, and you will
obtain valuable experience with the imp or
tant high-frequency, short-length words.

When your copy begins to get too nearly
solid , prepare a new tape at a higher speed.
Always keep yourself on the stretch . Before
tackling that FCC Extra class examination,
you should be working with a tape in the 27
to 30 wpm range, and you should be able to
take almost solid copy at 22-23 wpm. You
will need a margin of two or three wpm to
compensate for the natural nervousness and
tenseness you will feel in the FCC examina
tion room.

How Long and Often to Practice

With a code tape available, you will be
free to practice at a time to suit y our own
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FREE ALARM CAIA

" . . •thus you ca n see that the grounded-cathode
Hartley c ircu it uses pa rall el plate feed through an
rf choke since t he plate is at a h igh rl potential
above ground:'

THE EASV WAV!

WE PAY CASH

FOR TUBES

• No Books To Read
• No Vis ual Gi mmicks To

Distract You
• Just Listen And l earn

Based o n modern psychological
t ei::hniquas - This course w ill l ake
you beyond 13 w .p.m. in
LESS THA N HAL F THE TlME l

Available on magnetic t a pe
$9.95 - Cassette , $10.95

lewispaul Electronics, Inc.
303 West Crescent Avenue

Allandale, New Jersey 07401

LEARN RADIO CODE

508 East Washington St., Arcola, Ill inois 61910

20
WPM

13
WPM

Your progress will com e by fits and starts - or a fundamen tal law of acquiring skills seems to be that
progress toward a goal is never linear, bu t occurs by means of a series of frustra ting plateaus foll owed by
breakthroughs to n ew, higher levels of performance.

FEBRUA RY 1972 37



personal convenie nce a nd as ofte n and fo r as
long as you wish . However , don 't make any
one prac tice session too long. Once you
begin to t ire , prolonging the practice period
will bring d iminishing re turns. Probably 30
minutes is long enough fo r a nyone session .
If you are really eager, o ne 30 minute lesson
in the morning a nd another in the even ing
would not be to o much per day , but most o f
us will fin d o ne pract ice pe riod a day is
abou t all we ca n o r want to have .

Wit h o ne 30-m inu te sessio n a day . you
should plan o n at least a y ear to rai se your
speed from 13 wpm to a comfo rtable 2 1 to
22 wpm. If yo u h ave to miss occasiona l dail y
sessions, yo u ough t to th ink in terms o f 18
mon ths. Realist ic esti ma tes of the time that
will be required will reduce the fru st rat ion
so often felt by aspiring Ext ra class ca nd i
dates who have grosssly u nderest ima ted the
amount of effort needed to increase their
code speed merely 7 wpm.

Plat eaus and Breakthroughs

A fu nda me n tal law of acq uir ing m ot o r
skills see ms to be th at progress toward a goal
is never linear , but proceeds by mean s of a
series o f fru stra ting plat eaus followed hy
break throughs to new , higher levels o f per
forma nce. When yo u hit a plateau at 14 o r
16 or 17 wpm , d on 't give up. Some t imes
yo u r sk ill may even see m to regress, but if
you contin ue to pract ice regularly . you will
suddenly realize o ne da y that you can now
copy at a higher speed than ever before .

Copying Behind

As your cod e speed increases, it becomes
increasingly impo rta nt to copy be hind by a
lett er or two , o r eve n by a w hole word .
Copying behind sim ply means that the o pcr
ator docs no t writ e d own th e charac te r that
is be ing se nt, bu t lags be h ind by o ne o r more
cha racters. Co pying behind ha s the e ffec t o f
smoo thing ou t the ra te at which code
c ha rac ters must be transcribed , and do cs
away wit h the pa nic ky fee ling res ult ing fro m
trying to write do wn each cha rac te r before
the next o ne is heard . As code speed
increases. a certain amoun t of copyi ng be
hind becomes almost ma ndat ory if one is to
keep from fee ling too fran tic , bu t fortu -
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natcly the abilit y to co py behind will lend
to develop m ore o r less naturally , However,
the rat e at which your code speed will
increase ca n be accele ra ted if you make a
deliberate effort to t ry to co py behind .
Force yourse lf to ca rry a letter o r two in
your head before writ ing them down , At
first this procedure will seem difficult and
unnatural , but yo u will soo n get the hang of
it.

Sending

From all that has been sa id so far , you
might co ncl ude that the FCC examination
covers only the ability to receive Morse
code, but o f course you must demonstrat e
you r a bility to se nd at 2G wpm as well . The
type of key you want to use is up to you .
Since the FCC furn ishes on ly a sta ndard,
manual key, yo u m ust bring along your o wn
if you want to use a special type key, such as
a bug o r a n elect ronic keyer. Learn ing to use
some type of au toma tic ke y is not necessary
in order to pass the co de text a t 20 wpm .
Most individuals find a spee d o f 20 wpm
relatively easy to reach with a stand ard key .
but for speeds much higher , the majorit y of
us find so me type of automatic key manda
tory, Generally , considerably less practice is
needed to raise yo ur se nding speed than for
the co rrespo nding increase in receiving
speed. In your se nd ing practice , the e rn
phasis should he o n qualit y and accuracy.
One easy way to monit or quality is to record
period ica lly a few minutes o f your se nding
with a tape reco rder, a nd then listen critic 
ally both at n ormal playback speed a nd at
half speed . You will easily be able 10 detect

o

You must fee l pushed during your practice sessions
for best results.

73 MAGAZINE

•



POWER
SUPPLIES• .<

COMPLETE 
NOT A KITI

9O-Da1 Warranty!
• Repeater £lItly ..• just Idd Int..

mike, XIII, 12·16 .olls D.C.
• Transceiver .. . HIli Cost! Add pollee

bind ree. RII Cln CDst under $100.
Olll.r rlls cln cost up to $250.

• Walkl.·Tllkl. Compactn.ss .• • Ilass
,polJ PC board only 3" X 3Vz"!

• Mike Prw·Amp: HI·2 Input, IC amp.
• Po••r Input: 1 Wall D.C. to flnal.

ORDER
TODAYI

ICregulated
and short circuit

protected.
(5 vol ts @ 1 amp) , .. $30.00
19 volts @ 1 amp) $30.00
(1 2 volts @ 1 amp) . .• ...• . . '130.00
(1 2 volts @ 2 amps) . . . . . . . . .. 35.00
(12 volts @ 5 amps) . . . . • . . . .. 40.00

RIM SYSTEMS
1879 Pr inceton or., Clearwater. Fla. 3 3 6 16

..........

AVCOM, Inc.
P. o. Box 29153
Columbus, Ohio 43229

LM·210 ID-W POWER Amplifier Module $29.85

Bank Americard - Master Charge
Tenny Freck W4WL - Sandy Jackson Mgr.

Harvey Nations W4VOV

Large Stock of Used Equipment. FREE list
upon request. We stock Collins. Drake.
Galaxy. Ke n w o o d . Signal One • Swan
• Tempo. Hy-Gain. Newtro nics e Several

Others.

2 meterFMA .·
starts .~ .. ~.

With
ths

AVCOM FM-201
Transmittsr Moduls

ONLY

$4995

38 Biltmore Ave., Asheville, N.C. 28801
(704) 254·9551

Serving the amateurs for 43 years

FRECK RADIO SUPPLY

PS51
PS91
PS121
PS122
PS125

BEFORE YOU TRADE - TRY US!

any abnormally formed cha rac te rs, and can
take steps to correct them.

I f keeping cool and calm during the exam is half
the battle, guess wh ich guy will pass?

The FCC Examination

That fearfu l yet wonderfu l day has ar
rived - you are going to present yourself at
the FCC district office fo r the examination .
As a candidate for th e Extra class license,
yo u have one marked advantage over the
Ge neral o r Advanced class aspirant - you
have been through it before. However, if you
are an oldti mer, you may fear tha t your last
visit to an FCC office was so long ago that
everything is di fferen t now . I can assure you
on the basis of personal experie nce th at
no thing has changed, at least not in the last
twenty years. The fi ve-minute code transmis
sion is sent automatically be means of a
punched paper tape machine, and yo u will
be provided with a pair of black , lightweight
earphones for listening. The code message to
be copied is preceded by a long st ring of v 's.
Although the text material proper is in plain
English , it contai ns a generous nu mber of
punctuation marks, numbers , and even an
occasional Q-signal. One minute of error-free
copy , i.e . 100 consecutive correct charac ters
in the 20 wpm range , is all that is required.
If you pass the receiving test , the engineer
will give yo u a chance to dem onstrate your
sending ability. No precise timing of sending
speed is made , but if you send markedly too
slowly , you will be as ked to increase your
speed . Nearly all who pass the receiving test
also pass the sending test. Once past the
code hurdle, you are given a chance at the
written part of the test, but if yo u should
fail the code test , th e enginee r will politely
tell you to try again in thirty days, and all
that has been lost is an hour of your time,
and , alas , nine dollars.

Best of luck to you. I'll be seeing you on
the Extra class bands.

...W70XD
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R. L. Drake Company makes radio communications equipment
to satisfy the needs of the most discriminating user. There's

at least one item of Drake gear just right for you ...

TRY IT...
We're sure

YOU'LL LIKE IT!

•

R. L. DRAKE COMPANY
540 Richard SI., Miamisburg, Ohio 45342
Phone: (513) 866-2421 Telex: 288-017



Mike Czuhajewski WABMCQ
Route 3
Paw Paw MI 49079
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I n this day of kilowatts there is relatively lit
tl e low-power operation. But running QR!'

can be a lot of fun, even if you don't get a
lot of QSO's.

When running high power aU o ne has to
do is hit the key or blo w into the mike and
he gets a QSO. He can talk to just about
anyone he wants. But after awhile o ne
comes to realize there is not much fun to
this. One can achieve the same effect by
dialing the telephone at random, and save a
lot of electric ity while doing it.

When o ne starts running QRP , hamming
takes o n a new challenge. No lo nger does
one say " QRZ-599-73-QRZ" endlessly. It is
work to get a QSO, and much more of a
thril l to get it wit h QR!'. I rea lly got a kick
out of working F!'8A!' on 40 CW duri ng the
afte rnoon with lOW, while I though t noth
ing at all of working ZD80FE with 180W of
SSB on 20 .

Before trying real QR!', such a IW or less,
it would be a good idea to start ou t wit h
relatively lo w power. Try somet hing like
1O- 15W, but no t much more. This power is

FEBRUAR Y 1972

lo w eno ugh to provide so me of th e fun o f
QRP, but not so lo w that contacts come
really hard. It is a good idea to start out with
rather high powered QR!', to get used to it
gradually . If o ne were to start out running
so mething like YZW, he would of course have
a rather large co ntac ts-to-calls ratio and
would quickly become discouraged . But by
start ing out ra ther high , and gett ing used to
lo w po wer operation, the small number of
QSO's with real QR!' wo n't bother a person
as much .

I would not recommend much over 15W
to start o ut with. While many will disagree , 1
conside r something like 20-30W in almost
the same class as 75 -IOOW. With 20W it is
possible to get quite a lot of QSO's. I have
worked 45 States o n 40 CW with 25 W, and
many , many QSO's , a nd lots of ot hers have
done the sa me .

It is hard eno ugh gett ing QSO's wit h a
watt o r so under the best of conditions, and
especially whe n the operator has no ex
perie nce running that much. I would suggest
for a start you confi ne your experi ments to
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less crowde d bands, lik e 80 meters. If you
want to try 40 o r higher ~ to get better
distan ces - try and keep away from the
more cro wded parts o f the bands .

Here are a few things to know before
t ry ing ORP:

I) Vfo o pe rat io n is infinitely better than
using crysta ls.

This is o bvious in normal high-power
operatio n , a nd mu ch more so with QRP.
What ca n y ou do if there is a kil owatt sitting
on eacH o f your crystal frequencies'! And
what good will a cryst al for 7130 k Hz do if
all the act ivi ty is under 7 100? You mu st put
your signal where people will hear it right
away . In these days of vfo's almost no o ne
tunes after a CWo Even if they do tu ne
around. they will pro bably hear someone
else calling CQ and ca ll them , leaving you
out in th e cold .

2) Wait until co ndit io ns a re good .
If you hear a 559 signa l tell someone he is

running a kilowa tt to a 100 ft high d ipo le,
you can be pretty sure your 100 m W will be
unreadable there . If someone is S 8-9 you
can be reasonably sure he will hea r you. But
don ' t bother wit h S 6-7 signals unless you
kno w th ey are also running QRr.

3 ) Call o thers , don 't call CO.
Any one will t ell you that a lo w power

station has a be tte r chance if he calls o thers.
And whe n ca lling others, make sure no o ne
else is. If you hear t hree 599 I I , signals
ca lling him you can be sure you will be
drowned o ut. If you only h ear weak o nes
ca lling , give it a try; you ma y be lucky and
be the o ne he co mes back to . Also , remem
ber th at if someone hears a 53 9 signal calling
CO he will assu me that condi tions are bad ,
and not bother calling.

Some will disagree on the po int about
ca lling while o thers are . For some , co m
peting wit h OR O stations is half the fun of
QRr, while o thers , like me , just lik e to get a
ma xi mum o f OSO' s with a minimum of
t rou hle.

4 ) Don't sett le fo r lousy anten nas.
If your I DOW rig does not get out well

you can be ce rtain that your I W won't get
out at all. You are already o perat ing u nde r a
20 dB o r mo re handicap whe n running ORP,
so don 't mak e things worse hy using an
ante nna t ha t has loss rather than gain .
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Of course , don't spend a fortune o n
copper and towers before trying ORP - give
you r existing antennas a try - yo u may be
su rprised. Read o n to the examples of what
has heen done with ORP and lo ok at what I
did . I did it all with 10-15 ft high dipoles
and a 20m vertical. (I do, however , h ave
seve ral logbooks fu ll o f unanswered calls,
and many premature gray hairs from it. )

VE I AS] has worked many sta tions o n
80 m CW, using 100 mW , and has worked as
far West as VE 5 and W6. His antenna is a
three-element wire beam!! !

Some o f y o u may have heard o f the QRP
Clu b , International. Members are limited to
100W and it has 3 ,0 00 memhers in 57
count ries. Many of them experi me n t with
low po wer. Later o n are some o f their
accomplishments wit h ORPP. (ORPP is he
co ming the generally accep ted term used for
ORP Power, designating an input of 5W o r
less.]

The QRP Club issues several a wards. One
o f them really has the lo w po wer o pera tor in
mind . It is t he " 1000 Miles per Watt " award,
a lso ca lle d the " K M/W." It is issued fo r
either transmitting or receiving signals fr om
a low power sta tion such that the great circle
distance between sta tio ns divided by the
power of the low power sta tion equ als o r
exceeds 1000 miles per watt . It is issued for
work o n di fferent bands and modes . Over
IS O of them have heen issued . Perh aps
thanks to the influence o f this award, the
generally accepted measure o f ORP DX is
" miles per watt. "

This award is not rea lly hard to win.
Several people have even won it more than
o nce. Here are some o f those who have
several hanging o n their wall s, and the bands
a nd modes they u sed :

W9 UZS - 40, 20 , 10 CW
WA5NOM - 80,40,20 CW
VK3XB - 40 fone and CW, 20 fone and
CW

•
W6TYP - 40 and 20 CW, 80, 10 2 fo ne "
WA8M CO - 80 , 40, 20, 15 , 10 CW, plu s
o ne fo r receiving <on 40 CW

·Curren t official record holder
When trying for this award, remember

that the distance in miles one must work is
equal to o ne thousand times the watts input ,
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o r o ne m ile per milliwatt input ; eg., 2 wa tts
need 2000 miles ; 5 wa ll s needs 50 00 miles ,
a nd 25 0 mill iwatt s needs 2 50 mil es .

The QRP Clu b al so has a not her award. It
is the "QRPP-WAS" Award , for working
sta tes in st eps of 10, 20 ,30,40,45 , and 50 .
(The reason for the 4 5 sta t e class is that the
last five sta tes really co me h ard , especially
when running QRPP, so peo ple won' t get
discou raged as t hey approach 50 .) For th is
award, the maximum power that may be
used is 5W, and there is an e n dorse men t fo r
using under I W.

Here are a few of the things being done
with QRPP:

WA 8M CQ: I have work ed 4 7 sta tes w it h
800 mW and under. Anyone in KII 6 , O regon
or Ne w Mexico wa n t t o sk ed me ? I have the
KM/W six time s, and have quali f ied many
o t hers fo r it by running low power. Have
ove r 300 co ntac ts with under IW , and oft en
run th e 80 mW rig in contests , and make at
least 20 con tac ts , a nd made 73 o nce . I
usua lly esta blish conta ct with t he small r ig,
but a fe w t imes I use the big rig first, a nd a sk
peo ple to list en for m y QRPP, in o rd er to
ge t a fe w o f the harde r s ta tes .

WA5BM N : Used t o keep regular skeds
with W6TYP, running under Y2W hath wa y s.

WB2YPA : Running 3 mW he work ed
WA6ZHP , a QSO good for 800 ,0 00 miles per
wa tt. This fa n tast ic fea t is close to the
o ffic ia l record , which is held by W6TYP.

WA8RQQ: Work ed several VK 's wi t h
lOW a nd less , pl us much more OX , inclu ding
II co u n tr ies with und er 5 W. Of course he

has the KM /W . lie eve n worked a n IIK3 on
40 CW at nooll with I W, a nd got a report o f
599 ' !

W8A VB : li as a 20 0 mW vfo rig fo r 80
meters, wit h w hich he worked at le ast 30
sta tes, inclu di ng so me 6 's a nd 7's ,

W7IGV: lI ad been keeping regular sk eds
wit h W6 EA C o n 40 CW, both u sing I t o 2
wall s. One day W71GV sho wed up on sk ed
" ma riti m e mobile " from a rowb oat o n Lake
Coe ur d 'Alene in Idaho' W6EA C could hear
hi m but could not copy . The e ffort was not
wasted , h oweve r, as WA7BIY , running 5 W,
W70 E an d WA7FYW, a ll in Washingt on ,
b roke in, a nd solid copy a ll arou nd .
W71GV's antenna was 10 it of load ed whip .
(From Sept. 1968 issue of Random Redia-
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lio n o fficia l orga n o f the Pacific Amat eur
Rad io Guild , published by W70 E.)

WA'IM F Z : Running 2W he worked a
sta tio n in Colora do who was ru nning SOOW,
and got a report o f only 2 S-unit s lo wer 
prett y go od for a 26 dB power differen ce!

W6TYP: Art has worked a t le ast 24 st a tes
with unde r Y2W, plu s 4 cou n tries includ ing
ZL. He is t he curren t o fficia l reco rd ho lder
fo r m iles per wa tt. He wo rked WA6JPR o n
40 CW to se t the record . lie was running 3 54
microwatts , and the o t he r guy was 3 54 m ile s
a way, a Q SO good for o ne million miles per
watt.

W2 UUV : A cco rd ing t o a le tt er in the
October 1'164 issue o f QS T , o n page 104 , he
is t he u nofficcial record hold er for miles per
wa tt . lie worked W2B NA , 205 miles a way,
while ru nning 6 7 nucrowaus , a con tac t go o d
fo r ove r three million miles per wan l! This
guy has got to he o ne o f the t o p QKPPers
around , as fa r as miles per watt s go . lie
logged 15 successfu l a ttem p ts o u t o f 15 to
ma ke o ver 105 ,000 miles per watt, work ing
with W2B A , a 20 5 mile pat h w it h a
milliwatt and less . lie says that W2BNA is
t o ps, a nd o ft e n ru ns up scores o f o ver
60 0 ,00 0 mile s per watt. lie a lso says t hat
K III NJ mad e 7 6'1,0 00 miles per watt , a t 100
mil es a nd 130 mi crowatts . He say s he has 3 1
sta t es plu s KZ5 and DJ , all o n 80 met er with
180 mW. So me times h e ru ns h is f ina l off a
so la r-batte ry which he put s in t he wind ow,
and o t hers get quit e a kick o u t of it. lie a lso
spo nso re d a ' 'Q RPP QSO Part y " a cou ple of
years ago, in wh ich the ma xim um in put
allowed was 30 0 mW .

The foregoing shou ld inspi re so me of
you QR O peo ple t o give QRP a t ry . It ' s lo ts
o f fu n , a nd heat s ru nning a KW a nytime .
(Note : I mean t it's more fu n than running a
KW , IIUI tha t it will d o better t ha n a KW ' )

Any one in te reste d in jo ini ng the Q KP
Clu b can o btai n in formati on a nd applica tion
blank hy se nd ing a self-a dd ressed sta m ped

envelope to K 3Y NN, the Correspo nd ing
Secreta ry o f the Clu b . Lifetim e dues for the
club are o nly $2 .

Whenever y ou are o n t he air, give a listen
for some o f th ose real wea k signals y o u hear ,
and you may make so me. QRPPer ve ry
happy .

.. .WA 8M CQ
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Glen E. zcok, K9STH
818 Brentwood Lane
Richardson, Texas 75080

,

The active vhf amateur often has need of
some type of dummy load for transmitter
checkouts. The units found in amateur appli
cations range from the Bird "Terrnaline"
units cost ing around 5350, downward through
the Waters units, through the Heathkit Can
l eona , to the inexpensive units described in
the various amateur publications.! The Bird
and Waters units have the advantage o f a dir
eel read out wattmeter movement, whereas
the cheaper units are dummy loads only. A
dummy load serves as a constant impedance
load while keeping the signal from interfer
ring with other amateurs. When a wattmeter
or relative output meter is added, the dummy
load becomes a very useful piece o f equip
ment .
The unit

The unit described herein is similar to
some 60 watt units which may be found ar
ound many commercial two-way radio shops.
This dummy load has provision for connec
tion to an external relative output meter.
This external o utput meter may become an
accurate wattmeter if the following criteria
are met :

I . Frequency bandwidth of + I 0% of cal
ibra tion frequency .

2. RF output kept within power dissipa
tion o f dummy load.

3. Accurate initial calibration.
These criteria may be easily met in ama

teur vhf o perat ion if only o ne band is con
sidered for each set of calibration data. Since
most vhf amateurs operate on 50 mhz, 144
mhz or 432 mhz, the + 10% frequen cy limi
tations may be easily met. This limitation

46

gives a 10 mhz bandwidth at 50 rnhz, 29 mhz
bandwidth at 144 mhz, and 86 mhz at 432
mhz . The limitation to the power ratings o f
the dummy load is only common sense, for
if a resistive net work is overloade d, the im
pedance may be drastically increased , caused
by damage to the load resistors . The calibra
tion limitation may be overcome if a sta ndard",
previously calibrated unit , o r commercial unit
is used.

The unit may be built for less than six dol
lars (less meter movement) if all new parts are
purchased from Allied Radio , or at much less
if a little scrounging takes place. The unit
consists basically of 16 220 ohm resistors in
a series parallel arrangement . The metering
ci rcuit consists of a germanium di ode pickup
with necessary rf filtering. The meter move
ment is generally a vorn , but any 50 J.li.i meter
movement should suffice. Exact physical

Parts lay out and interior view of Dummy Load 
Wattmeter
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Fig. 1. Schematic. R 1 and R2 consist of eigh t resis
tors each , in parallel.

layout is not extremely crit ical, but it is sug
gested that the layout be made similar t o the
unit shown in the accompanying phot o
graphs . This unit is acceptable for 60 wall
out put transmitters without modification .
The power capability may be increased t?
about 200 watts if the resistive network IS
suspended in I quart of oil. If this is done,
care must be taken to keep the met enng CIr
cuit out o f the oil . The lead from the diode
to the resistive network must , of course, be
partly submerged , but keep the diode itself
out of the oil. I do not personally use this
arrangement , but I know of two units which
have been in use at a large Southeastern two
way radio shop for several years. The same
shop has incorporated a range switch with
several meter shunts for various maximum
scale power readings. This feature is especial
ly useful to the amateur vhf fm operator who
may be working with equipment of from ~

to 250 wall out puts. The schematic appears
as Fig. I , and the basic circuit fo r various
meter shunts as Fig. 2.

Calibration
Calibration is best accomplished by using

a Bird " Thruline" or similar commercial vhf

201\ oJ S IIlA LL E R

F'OT E N TI O IoI E T[ RS 0 '

F i ll E D RE S IST OR S

Fig. 2. Metering sh un ts.

inline wattmeter. Second choice is a Bird
"Termaline" or similar dummy load-wattme
ter. In both cases, a gra ph should be created
by plott ing meter divisions on the horizontal
axis, and power on the vert ical axis. The
meter shunt should be placed at minimum re
sistance and in creased to give maximum read
ing at t he desired power level (thi s holds pri
ma rily tru e fo r units using the metering cir
cuit of Fig. 2) or, if a vom or vtvrn is being
used the range switch should be placed on a
high vo ltage selling and reduced a setting at
a time until the desired reading is o btained.
The transmitter should be adjusted for vari
ous power levels on the st andard wattmet er
and the voltage or current reading on the new
meter recorded on the graph. In the case
where the standard meter is of the dummy
load-wattmeter type, it will be necessary to
switch the coax from one unit to the other.
Do not retune the transmitter, for each unit
will present almost the same load to the trans
mitter (50 ohms). Take the reading and re
cord as wit h an inline type of meter. The
points on the graph should now be co nnected
with a smooth curve (use of a draftsman's

Using a Bird "Termaline" to check ou tput of FM

unit.

Using the Dummy Load - Wattmeter to check
output of FM unit.
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• Send for fr ee descriptive b rochu re.

External vrew.

range switch is used, it will be necessary to
calibrate for each switch position. Also, if
multi-band use is expected , the graphs must
be made for each band . Use of the wattmeter
now requires only the connection to the
transmitter , setting of range switch to the
proper level, and reading the graph.
Uses

The uses of this dummy load-wattmeter
are as varied as the amateur mind can devise.
One very important use is determining the
losses of 50 ohm coax. Measure the output
of the transmitter at the transmitter. The n
measure the output at the end of the length
of coax . The losses in the line become ap
parent. The loss in db may be calculated by
the standard power ratio formula, 10 loglO
Power out of coax/Power into coax.

Another use is the determination of effi
ciency of final amplifier stages. This efficien
cy may be calculated by Power out (measured
by dummy load-wattmeter)/Power in (meas
ured by plate current/plate voltage meter) x
100%. A third use is determining once and
for all which amateur really has the most
output. This list may be expanded by the
builder to suit his own tastes.
Conclusion

This dummy load-wattmeter is not a Bird
"Terrnaline" nor should it be regarded as a
substitute for any other laboratory equip
ment. However, with a little care in calibra
tion, (assuming a 5% accuracy standard is
used for initial calibration) the accuracy
should be within 10%, and this, my friend,
is not bad for a wattmeter costing less than
$10.

.. .K9STII

K-OSC-G1K
Kit all parts
and case (less
batteries)
S35.50

•

•

•

No mocnttcanon or rewiring of your
Communicator. Just plug into mike
jack and c rysta l socket.

Compact self -contained modulator
measu res 4" x 3" x 1}oS" .

Works with Communicator I. II, III. and
IV.

• FM at a tenth the cost of a new rig.

• F reQuency adjust for netting built in,

• Built· in tone burst available. Keyed by
push-to-talk switch .

• $34 .50 postpaid U.S.A. Built-in tone
bu rst $10.00. Specify Communicator
model and tone-bu rst teequenev, 5 %
tax in Ca lifornia. CHC-17/U c rystal
and 9 volt transistor battery not
supplied. I

K -OSC-Gt
Wired 8r
Calibrated
$45.50

• Newl Plug-in modulator puts the
Communicator transmitter on F M.

HAL DEVICES
Box 365t. Urbana It 61801 • 217-359-7373

GATED A IBRATED MARKER GENERATOR
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x erimenta wee

Calvin Sondgero th W9ZTK
800 Fifth Avenue
Mendota IL 61 342

sci atur
This article describes a sweep frequency

oscillator that was put together to gain some
experience before tackling a more sophisti
cated instrument to be used in a specific
application. The unit described is relatively
simple and can be used to sweep a signal
across all or any portion of the ham bands
below ten meters.

The heart of this device is a special diode
called a varicap. All diodes exhibit some
capacitance across their terminals when they
are reverse biased; i. e. when a positive de
potential is applied to the anode with the
cathode returned to the negative side of the
supply. Varicaps are fabricated by special
processes to make their capacitance in the
reverse biased condition vary in proportion
to the amount of bias voltage applied . A plot
of the capacity variation with voltage is
shown in Fig. I. While the curve is not
linear, it can be seen that from about 2 volts
on up it does not vary too much from a
straight line. Also, not much capacity change
occurs above 5 volts bias, so the range from
about 2 to 5 volts is the most useful part of
the curve.

The curve in Fig. 1 is normalized to unity
capacity at 4 volts bias because nominal
varicap capacities are specified at this bias
level. To use the curve, the nominal value of
the diode to be used is multiplied by the
factor on the vertical scale at the bias
applied to determine the capacity at that
bias level. For example, the varicap used in
this sweep oscillator has a nominal value of
12pF. If the bias voltage were 2 volts, the
multiplying factor from the curve is about
lA, so the capacity at 2 volts bias is 104 x 12
or 16.8pF. At6 volts bias the factor is about
0.82 and the capacity at this voltage is
0.82 x 12 or just a little under 10pF.

Before beginning this project, some theo
retical plots were made to see how a sweep
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oscillator with a varicap in the tuned circuit
should function in terms of sweep widths
with diodes of different increasing nominal
values. These curves are shown in Fig. 2. The
80 meter band was selected for the calcula
tions with 12, 33, 47, and 68 pF diodes in
the tuned circuit of the oscillator. The
curves were set up so that the oscillator is on
the same frequency at 4 volts bias no matter
which diode is in the circuit. The to tal
tuning capacity at this point was assumed to
be 100pF. As the curves show, the entire 80
meter band could be covered with a 47pF
varicap with reasonably good linearity. By
limiting the voltage variation with the 47
and 68pF diodes, any portion of the band
could be covered. On the basis of these
curves at 3.5 MH z, the higher bands, where
less capacity change is required for a given
frequency shift, should present no problem.

To make an elementary sweep oscillator
it is then necessary to provide the frequency
determining circuit of the oscillator with a
varicap as part o f the capacitive element and
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find some way to vary the de potential
across the varicap repetitively. The sche
matic diagram is shown in Fig. 3.

Q I is a unijunction transistor relaxation
oscillator th at generates a sawtooth wave
form. This sawtooth is used to provide the
voltage variation across the varicap to pro
vide the sweep fun ction. The potentiometer
R I sets the sweep speed and can adjust the
sweep rate from under one sweep per second
up to about 50 sweeps per second . The
sawtooth from the unijunction is coupled
into Q2 which feeds the varying dc voltage
to the varicap. Q2 also provides a sweep
out put that can be applied to an oscilloscope
as will be described later. Potentiometer R2
adjusts the amount of voltage variation
applied across the varicap which controls the
amount of frequency shift or sweep width.

The oscillator sect ion is st raight forward.
The 25pF air variable capacitor C I is used to
set the center frequen cy around which the
oscillator is to be swept. The frequency set
capacitor is kept at a small value so that the
relatively small variations in varicap capacity
have a sufficient effect on the frequency and
thus the sweep width. At the higher fre
quencies not much capacity variation is
required , and the width of sweep can be
adjusted by R2 if it becomes too great.

Q4 is used as a st ra ight amplifier to boost
the output signal to a usable level and to

provide isolation between the oscillator and
whatever load might be applied. The unit
described provided about 2.5 volts rm s on
the 40 meter band and about a volt rms on
20 into a high impedance load .

The unit shown in the photograph was
built in a 2~ x 2Y.a x 5" Minibox. As was
mentioned earlier, this project started out as
an experiment and a larger enclosure might
have been better since the parts became
rather crowded after several additions and
modifications were made. The center fre
quency adjust capacitor C I is mounted on
the front apron of the box with an octal
socket for the plug in coils mounted immedi
ately above it on top . .The swee p wid th
potentiometer R2 is mounted on top toward
the rear. On the rear apron are the sweep
rate control R I, a BNC rf out pu t connector
and a universal binding post for the ex ternal
sweep output connection. Originally it was
planned to use a fixed sweep rate, but when
a variable rate was found to be useful the
rate contro l took the spot that was intend ed
for an on-off swit ch for an internal battery .
As a result, two binding posts were mounted
for connection to an external battery or
power supply.

The circuit is wired up in typical
transistor construction fashion on a phenolic
board. The unijunction circuitry is toward
the rear and the oscillator/output amplifier
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GENERAL NOTES ON SCHEMATIC - F IG 3

AL L F IXED RESISTORS ARE 1/ 4 WATT COMPOSI TION
.0 0 1 AN D .0 1 CAPACITORS ARE DISC CERAMIC
CAPACI TORS MAR KED " SM" ARE SILVER MI CA R I
AN D R2 STANDARD CARBON ELEUENT POTENTIOMETERS
C2 . C3 , AN D C4 AR E ELECTROLYTlCS - 25W VDC OR MORE

to ward t hc fron t ncar t he cen te r freq uen cy
capaci to r. The hoard is su p ported o n I"'
pacers fro m t he top o f t he mi nibox .

The plug-in coils arc wou nd o n plast ic
coil forms (I used pill bot tlcs l 7/X inch in
di a me te r. Windm g da ta is given in the ta ble .
Aft e r t he t urn s ha ve be e n adjust ed to cover
the desi«..-d ra nge t he fo rms a re ceme n ted to
oc tal plu gs. T he o nly co ils wou nd fo r this
experime nta l ve rsio n were for t hc 4 0 a nd ~ O

mete r ba nds.
Am ateur ba nds were chosen for ease in

check ing sweep width s with t he bandsp rcad
scales on a receiver. Whe n the osc illa to r is
fun ctio ning it can be heard sw eep ing across
the band in usc. By tuni ng across t he band,
the uppcr a nd lower limit s of th e sweep
range ca n bc fo und w hen t he thu mps as the
oscilla tor goes by can no longer be heard .
With t he ci rcu it sho w n it was po ssible to

swee p al l hut about 30 kH z o f t he 40 me tcr
band , and o n 20 m ete rs the sw ee p w id t h was
a little over 400 k lf z , covering more th an the
who le band . Minimum sw eep width o n both
20 a nd 4 0 was betwee n 10 a nd 20 k Hz. No
att empt was mad e to calib ra te thc cen ter
f req ue ncy capacito r because th is ca n be
found by the receiver ca lib ra t io n . Al so , the
ce n ter freq ue ncy d epend s somew hat o n the
sweep sett ing, as is explained late r.

Appl ications for t his device will p robably
suggest themselves to anyone in terest ed in
try ing such a gadge t. Of cou rse it ca n be
used in conju nc t io n w it h an osci llosco pe to
ge t a visual displa y o f the frequ ency re·
spo nse o f the tuned c ircu its in an rl a m p li
fier by co nnect ing t he ex te rnal sw ee p o ut pu t
to the ho rizontal input o f the sco pe and the
amplifier o u t pu t to the vert ical c ha nnel.
Also , by just using t he ex te rna l sweep
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connected to the horizontal input, sweep
speeds lower than provided by the usual
garden variety scope can be obtained .

In conclusion, a few comments on the
circuit might be in order. No provision was
made for turning off the sweep ; but by
turning the sweep rate contro l to its maxi
mum resistance position, the unijunction
stops and thus the sweep. I found that the
signal, with t he swee p stooped , sounded
rather coarse in the receiver; but this is
probably d ue to noise, etc., being picked up
by the varica p,

The vari cap used is a V12E manufactured
by Pacific Semiconductors. This series is
available valu es from 7pF to 100pF so wid er
sweep ranges could easily be achieved . They
are available from Allied Rad io for about
$3.00 .

As was mentioned befo re, an ex ternal
power source was used . Supply voltages
from 12 to 18 volts are ab out right, but it
should be pointed out that the resistors R3
and R4 must be adjusted to su it the supply
voltage used. These resistors (along with R2
and the 27 K resistor feeding the sawtoo th to
t he varicap) form a voltage divider which
sets the static bias on the varicap. To set this
up, set the sweep rate at a low speed and
connect a vtvm across the varicap, As the
vo ltage d ivid er R3 and R4 is adju sted the
vtvrn will swing back and forth slowly with
the sweep. The divider should be adjusted so
the meter swings arou nd approx imately 3.S v
as a cente r point. Since the sweep wid th
con trol R2 is in para llel wit h R4 through the
27K resist or, changing the sweep width will
also change the center freque ncy slightly
because the stat ic bias level on the varica p
will be changed.

The curves o f Fig. 2. while being theoreti
cally so und , ca nno t be duplicat ed o n 80
meters with the circu it shown because the
voltage shift across the varicap is no t enough
to produce the shifts shown.

Alt hough this generato r is rather simple,
it prov ed to be a very interesti ng project and
much was learned . The general circuit
shown, wit h varicaps of larger value and
suitable co ils, should be capable of providing
any desired shift at any frequency. An
obvious application would be to build this
sort of device to tune 455 kHz (or o the r if
frequencies) fo r receiver alignment purposes.
A different oscillator circu it would be re
quired and plans are under way to try this in
the future.
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the armed forces are not notably success
fu l in placing men in the areas of the ir
greatest talent and interest.

Imagine then how it was 30 years
ago in the hurry and confusion o f an
approaching war. Great numbers of
would-be radio opera to rs were told th ey
had no code aptitude and were summarily
sent off to become cooks or hospital
orderlies - fo r which th ey probably had
no apti tude eithe r.

With war's end and th e resumpt ion
of amateur radio it didn 't take long fo r
th e miliary radio school dropouts to
spread th e idea that many people lack the
wits to learn the code. Nonse nse.

Anyone who has learned that when
he hears the three syllables ' dou-ble-you"
pronoun ced it represents the letter W can
also learn that three o the r sy llables, " di t
da h-da h" represent the same letter in
Morse code . If one letter can be learned
so can th e o thers - it 's that easy. Building
up speed is then a simple matter of
repetition just as In any o the r sub
conscious skill, like ty ing your shoes, for
instance.

Is there a valid argum ent to th e
contrary? If th ere is, I've never heard it!

.W\l HKF
53

R. B. Kuehn W0HKF
121 2 BeJJows S t.
St. Paul MN 5511 8

I 'd give any thing to get an amateur
license, but I'm one of those people

who just can' t learn the code:' It seems
th ere are more of these unfortunates each
year swirling around the fringes of ham
radio. Let me tell you how this supposed
inability to absorb an elementary skill all
began .

Man y years ago there was no such
thing as a person who co uldn' t learn the
code. With equal enthusiasm young John
ny Ham tackled learning the code and
how to build and operate his station. The
required code speed in those days was
only 10 words per minute for th e General
Class license, but then the only reason the
FCC has since raised it to 13 wpm, I
understand , was in response to the wide
spread conviction that the present gener
ation has at least 30% more on the ball
than th e preceding o ne.

Then along came WWIl with its
urgent demand fo r far more military CW
ope rators th an amateurs co uld possibly
supply. The armed fo rces set up rad io
schools and o ne of th e en tran ce require
ments was to pass a "code ap titude" test.
Fellows with recent exposure to military
methods can vou chsafe that even today

WHO CAN'T LEARN
THE CODE?
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Joh n Boyd WA0AYP
134 H: Ashman si.
Midland MI 48640

reater
Introduction

T o the uninitiated, a grid dip oscilla tor is
neither glamorous nor exotic, even if it does
happen to be transistorized. But to those
who have ever tried to put a coil o n
frequency. one is worth its weight in micro
circuit s.

The o riginal model of the Great Dipper
proved to be a versatile, if unex cit ing, grid
dip oscillato r. Intended to be used mostly at
VHF, the dipper was limited to freq uencies
above 28 MHz. To those who seldo m o per
ate above 10 meters, the lack of frequency
coverage below 28 MHz was a definite
handicap . Expanding the frequen cy coverage
downward extends the dipper' s usefulness
considera bly .

Comp onent changes made were not
extensive , nor were the physical dime nsions
of the unit changed . The schema tic diagram
of the modified circuit is shown in F ig. I ,
and the picto ria l diagram of Fig. 2 is included
to supplement the photographs printed in
the original article.

Mod ification

First the oscillator circuit board should•
be rotated 90 degrees from its original
position so that transistor subst itut ion or

,"'"

replacement can be ma de easily . A micro
wave diode might be subst itut ed for the
original glass co mputer-type diode ; this
results in better pe rformance at VHF, but its
effect cannot be accurately predicted . A
I N21 or I N23 diode co uld be used in place
of the D4900 called for in the schematic.
Best oscillator pe rformance over a wide
frequency range results fro m using a 5 pF
ca paci tor as the collector fee dback co upler.
but th is was a compro mise value . If oper
ation is likely to be confined to ei the r the
HF or VH F segments o f the radio spect rum,
so me ex pe rime ntat ion wit h th is ca pacitor
should result in improved perfor ma nce over
that particular range. For experimenta t ion,
use a 3- 12 pF o r 4-30 pF trimmer.

To perk up meter amplifier perfo rmance ,
replace the 2N918 . a relat ively high gain .
lo w leakage transist or. Meter amp lifie rs are
not difficult to const ruc t, and more info r
mation o n them ca n be ob tained from
articles published in 73 Magazine? 3

Although the change was not made in th is
unit . a 6- 100 pF (MAPC- IOO) variable capa
citor could be subst itu ted for the ex isting
5-50 pF unit. As can be seen from the
full-size sca les, frequency coverage is narro w
on the 13-23 MHz plug-in coil. Those who

Fig. 1. Schematic of modified circuit, with com
ponent changes indicated by *. L1 : 13-23 MHz,
14~ turns No. 20; 22-44 MHz, 5~ turns No. 24,
45-90 MHz, 1~ turns No. 24; 90-195 MHz, 2~ x
3/8 in .

F · 2 PicloriaJ view of th e dipper and i ts circuitJg. .
board.
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90-195 MHZ 13-23 MHZ

r

/03

co-

45-90 MHZ 22-44 MHZ

Fig. 3. Dial designs f or the various MHz ranges, f ull size.

frequently construct HF gea r migh t benefit
from the substitution .

Operation

Operation of the dipper is the same as
before, except the frequency range is
greater. Anot her coil must be wo u nd for the
10-25 MHz range, but ex isting coils were not
modified . Calibra tion is now different from
before; fu ll -size scales are included with this
article for those who do not have a general
coverage receiver or another grid dip oscilla
tor on hand for calibration.

Oscillation is still vigorous at 13 MHz,
which indicates lower frequencies may be
reached with a suitable coil plugged in.
Similarly, oscilla tion is sti ll no ticeable at 195
MHz, so operation at higher frequencies may
be possible.

Finishing Touches

Appearance of the dipper was improved
after enlisting the help of a draftsman, The

56

dial and meter scales were pro fessionally
inked . Figure 3 provides full-size copies of
these sca les.

To improve the legibility of the labels and
sca les, they were inked on yellow cards
rather than on conve ntional whit e paper. It's
a sma ll point, but for those wh o use test
equipment frequently , the black-on-y ellow
technique results in less eye st rain.

Pull the plug on the rig; in its stead, plug
in your trusty (rusty) soldering iron and get
started on this small project.

, .. WAllAYP.

Notes:
l. 'The Great Dipper," John Boyd WA0AYP,

August , 1967, 73 Magazine, p. 4 2.
2. "Transis tor Meter Amplifiers," Jim Fisk

WA6BSO, January, 1966, 73 Magazine, p. 44.
3. .. 73 Useful Transistor Circuits," J im Fisk WIDTY,

$ 1 from 73 Magazine, p. 31A.
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Dannis J. Lazar KL 7FSX
P.O. Box 536
Mt. Edgecumbe AK 99835

I f someone had told me that one day I
would be getting o ut o n the air too well

I would have administered a well-placed
kick and gone back to grumbling about
TVl, ignition noi se , tower restrictions, and
the like. Well , here I was o n an isolated
Coast Guard station far from TV and
motor vehicles. I had a full kilo watt and a
tower topped with a three-element beam .
And I was bored .

In the first six mo nths o n the island I
had worked DX as I had never done before .
I o perated USB, LSB, DSB, and NO SB
(CWj - and the DX poured right in . Before
long, however, the novelty began to wear
mighty . thin and, since I am not a
certificate collector, I began to cast around
for something new .

The idea of QRP ope ration (vlow
po wer," if you're no t in the know) came
by accident as I listened arou nd the band
o ne night. There at the low end of 20 was a
UA9 call ing CQ. Deftly , I zeroed in on him
and keyed back the usual short, co nfident
reply . As I rapped out KN, I realized that
in my haste I had neglected to flip th e
plat e switch on the Thund erclap XVII .
Without the big rig, I was naked - a

FEBRUARY 1972

defenseless victim for QRN , QRM , and
QSB. I would never get th rough . But wha t
was this? An answe r!

My hand shook on the key : "Rig is
running 100 watts, " J said .

"FB Sig," he said.
I had done it. I had broken through the

power barrie r. Not going up this time. but
coming down. Would it be possible, I
mused, to get out with (shudder) 10 watts?

The following day I called a ham in
town and asked him fo r the loan of his old
Novice rig. He was very obliging and the rig
floated o ut to me o n the next sup ply boat.

A 6A G7 in working condition for the tu be and a
clean board for th e chassis.
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COAX
CONNECTOR

. . .KL7FSX ·

have fou nd, it just doesn't want to work
that way. So I was force d to resort to
put-it-in-and -try-it techniq ues. If you have
a grid dip meter around you've got half of
it licked right there .

The rig is a funny sort of Pierce
oscillator and amplifier all in one
metal-cased tube . I put in a pi network to
match the son transmission line
impedance . The key and meter are in the
cathode lead (she'll chirp like a bird, I
thought).

The tank coil is a wonder. You can '1
help but wonder why it is so big. Why
would anyone in his right mind want to
put a 500W coil in a 500 mW rig? Well, it
seems that in the junk heap I came across
this nice shining 12-gage wire ; and since I
didn 't have any small coil forms anyway ,
what the heck! I spaced its 11 turns with
hunks of rubber so that I came ou t with
about three turns to the inch and a length
of ab out 4 in . I rolled it on a partly empty
roll o f Teletype paper so the diame ter just
happened to come out to 3 'lS: in . I drilled
holes in the side of my wooden chassis and
ham mered the ends of th is little beauty
into them so it is mounted nicely on the
side of the rig. An alligator clip provides
fo r tuning but as it turned o ut, t he co il
works best without any of it shorted .

T his monster really works. The tube
runs at 150V and 8 rn A when dipped (10
rnA not dipped). This figures out to about
1.2W input an d, considering the efficient
design, I would imagine about 500 mw or
below ever sees its way to the antenna . It is
barely enough to move the pointer on my
S W f bridge m ore than half an
increment - and you have to look closely
to see it move!

When the plate is dipped carefully there
is no chirp, and the rig puts out a fairly
clean signal. Because I am keying the
oscillator, I always monitor with the
receiver to make su re there is no chirp o r
frequency drift.

After a week of operation on 40m with
a dipole 10ft up, the rig turned in great
reports from everywhere. So what next? I
wonder how a souped-up version of the
2N I07 would work out?

2.
m"

41K

220

1"

2.~ mH I*'

lie ;.. YO<
l .aA

'"':ty YAC

Fig. 1. This "monster" really works. 1.2W input
but lots of contacts. Th is is real QR?

L ~__...J ' N~140 JlF

I set it u p and measured the in put.
E Ie ven watt s - almost. It was clo se
enough! And it was crystal co nt ro lled ! I
put it o n the a ir, and wit hin a week I had
accou nte d for 14 states and 3 co un tries.
Wh at next?

The insp ira tio n took me by surprise .
One moment I was moping over the Novice
rig and the nex t I was digging busily
through th e junkbox , pulling out likely
look ing compo ne nts for a rig to end all rigs
(and maybe all QSOs too).

Could I, I mused , b uild a rig using one
receiver tube and j unk parts of the TV
variety? Could I nail them all to an o ld
board and sti ll make a contac t? Could I?

Well , a 6 AG7 in working condition was
the tube, and a clean o ld board the chassis.
I could not find a transformer anywhere ,
so line voltage would have to do . I did find
a filament transformer after a mighty
search . I was really sweat ing the vision o f a
big bank of resistors o r a long string o f
do-nothi ng tubes to dro p the lin e to 6 .3 V.

All went well and Fig. I shows the
result of m y labors in low-class circuit
design . Some of the com ponen t values I
figured o ut by use of fo rmula but , as many

"(SH T"'t'
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F. G. Rayer G30GR
Longdon Heath
Upton on Severn
Worcester, England
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I t is indeed easy to bu il d a t ran smitte r
which will run 20 -60W on 7, 14 , 21 , or

28 MHz with excellent efficie ncy, Figure 1
is the circuit, and this is so well proved that
it would be difficult to find any snags ; and
the co nst ructio nal work could scarcely
daunt anyone . Probably few o thercircu its
ca n g ive so much wit h so litt le
co mplica tion, Yo u can even connect a
modulator if you like - either fo r screen
grid , o r both plate and sc ree n (high-level)
voice working,

The 56 73 is a crystal oscilla tor able to
provide o utpu t o n the crystal freq uency, or

multiples o f this, As an example . a 7 MHz
crystal will allow working on 7, 14, and 21.
This type o f oscillator is astonishingly easy
to get going.

Ll is the plate co il, tuned by CI. Ll is
for the band o n which output is required
from the transmitter, so that the power
amplifier works straight through on all
frequencies. The final is a 6146, and
ru nning up to 100 rnA at 600V (60 W
input), it is well within its ratings. As a
6 J46 can easily coo k itself with its own
juice off-tune o r without bias. and bias is
ob tained by grid curren t through R3 , a 5

'r .
"TO

0 •,
~ ;J.

--<>-+-HU
0 I {OA IlK)OI

NETV'" ( mA)O- IW co
.0 '

R< -
'"'w \VRFC2 i C'O

~ : 2 .~ mH ~~

~\
co,

"50 0 V ., j
'" " ., a

~~
' W co B" , ••'W "A cz

.~
~Il· 'W CZ

C3 '" C4,
tOO pF zoo . ,

5763
r: 7662 ••

6 --- 6 14 6
T

"""oF
B ::: ' th --- ICATH. I,4 ,6 l- --

1 ; ~" ~
R3 CI3 :t>a ),". IIf.-.... 25 pF ~~7 6.3V 1/2 W 002 6 3\1

CO \O . ;pCB r., .002 Z .002 e
r=" XTAL 000 '

§b ~ .& Z Ht- ~REl.AYII2W
AFC(

,
~I;/

; ~I4 ~"'0-5~ .00Z
0 •

'30 "
Z .~ mH .daz 6 .3"" • .. 6 .5"
~O mA 7

-,~C 16 Me
:::".01 ."

=

TABLE I-DATA

BANO OIAMETER NO, OF TURNS GAUGE: LE NGTH

7 - LI 1/ 2 in , . 0 " -
" 1-1/4 ,n. 22 ' B 2 ;n

14 - L1 1/ 2 ,n 20 "" 1-3/ 4 ;n '0 ,. ,- I/B ;n

21 -L I 1/2 ,n 9 22
L3 ,

'" "
,. 1- 1/4 Itl.

28-L I lIZ in. 9 22
L3 1-1/4 .n. , .. ,.

NOTE - Ll ALWAYS MAS TU RNS SIDE BY SIDE:

Fig. 1, Circuit of 1-4 band transmitter.
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CHASSIS
6 in. II 10 in. II :5 in .

.,
OUT

"

"

CRYSTAL

,.

RFC2

ca

C4

Fjg. 2. On top of the chessfs.

Chassjs carries grid and plate meters on front.
The 6 146 PA runs 20-60W input.

Building It

A chassis IOx6x3 in . seems suitable,
with pi tank and o ther output com ponents
on top (Fig. 2) . To obtain a short rf return ,
a stout lead joins rotor tabs of C2 and C3{4
together, and to a tab at the 6 146 holder.

The meters, CI, Net switch, T{R switch,
and key jack fit o n the front runner. Figure
3 is the underchassis.

Leads not in tended to carry rf (those to
heaters, B+ circu its, key jack and meters)
run against the chassis . By pass capacitors
go directly fro m the holder terminals to
the chassis lugs. In particular, have very

•

•

•

I :- .. ..
-

•
•

rnA meter monitors grid current. So o n any
ban d, you simply tu ne CI fo r about 2 rnA
grid current, giving about 54 - 65 V grid
bias.

After the parasitic suppressor (L2{R6),
rf reaches the pi tank L3, with po wer
amplifier tuning capacitor C2, and output
capacitor CE- 4. This will match into a
dipo le a nd useful range of o the r
impedances.

Keying is via both cathodes, giving
complete cutoff with the key up. R5 and
R7 are to keep screen-grid and cathode
voltages within limits with the key up .
With the key unplugged, the key jack
closes, for tuneup of grid current or
amplitude modulation working. Closing the
NET switch puts B+ on the 5763 only .
This gives an indication of the crystal
frequency with the receiver, and will also
allo w tuning for grid current.

When the transmit /receive switch is at
transmit , B+ reaches bo th stages. Turning
this switch to receive takes B+ off. Spare
contacts ca n operate the ante nna
changeover relay. This is useful for phone
contacts because this switch can contro l
modulator B+, transmitter, antenna, and
receiver muting circuits through a relay .
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Fig. 3. Under the chassis.

Underneath. The 5763 oscillator coil at taches to
two bolts on insu la ted strip for bandchanging.

short leads fro m the 6 146 to C I3, C I4,
C I S, and C II , and to chassis .

The B+ circuits m ust be well in su lated ,
especially for the high er vo ltage. Should
you practice high-level modu lat ion o f the
6146 with a 600V supp ly , the peak B+
swing will be 1.2 kV ; hen ce, th e need for
insulation for this volt age, and the use o f
high-voltage reliable mica capacitors fo r
CIO and C 12.

A terminal str ip anchors power and
other lead s (Fig. 3). Fo r high-level
m odulation, bring mod ula ted B+ to
terminal I . The mod ulato r should give
abo ut 30 W of aud io, fo r 60W power
amplifier in pu t. T o mod ula te the screen

... I• .-

grid, t he single 6 BW6 or similar output
stage will d o . Remove the j umper between
te rmi nals 2 an d 3 . Mod ulate a t termi nal 2 .
Be su re switching ca n no t a pply sc reen-grid
voltage when B+ is not o n the o ther
circuits.

Power Requirements

The heat ers need 2A at 6.3 V. The 5763
crysta l oscilla to r will work with about
200 -300 V. It d raws 30 rnA at 30 0 V. A
separa te rece iver ty pe power su pply is good
for this stage, tho ugh it is possible to work
with a single supply for both stages .

The 61 46 supply may depend on what
is available. Good results a t a lo wer input
rating are obta ined with 300 - 400V,
though 500 - 60 0 V will naturally give more
inp u t and o u tput powe r.

Though any usu al su p ply is prac tical,-the best type will have a cho ke in put fro m
th e r e ctifi er, with bleeder cu rre n t
co nsu med by a resist or ac ross the B+ line .
Then the voltage will not so ar d uring
intervals when the transmitter is no t
drawing cu rrent.

A capac ito r-inpu t power pack gives
mo re voltage fro m a pa rticula r transformer
secondary, bu t unless quite a heavy bleeder
curren t can be spared , the voltage rises
bad ly "off load ."
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Oscillator and ou tput tank coils fo r 28,21 an d 7
MHz. Pair o f coils for 14 MHz are on tran smitt er.

Inductors

L2 is 5 tu rns o f l x.gage , 3/8 in . ou tside
diam eter and 5/8 ill . long, with R6 inside .
L I and L3 are fitted in pairs. Changing
them sim ply need s fo ur nuts to be
remove d . T his let s you work o ne ba nd if
that is a ll you want , o r use o ther bands if
yo u wish .

Co ils fo r L I can be close-wound o n
insu lated tubing, o r self-su pport ing for 28
an d 2 1 Mll z. If tu rns are as in Table I,
wrong harmonics arc not like ly to be
tun ed . It is as well to check the hand tun ed
by L I with an abso rp tio n wavernctc r,
which will cause a di p in grid curre n t
(shown b y th e t ran sm itter grid mete r) .

L3 tan k co ils arc self-su pport ing fo r the
!I F ban ds. T hough the 6 146 will dou ble ,
this is bad pract ice. So LI , and grid drive,
is always o n the wan ted ou tp ut freq uency.

Operating Procedure

Those crystals which m ult iply up int o
the wan ted part of a ban d can be used
where they provide enough grid curren t. So
so me low-band crys tals will allo w work ing
o n o ne o r more HF bands as well. As an
exam ple, a 3 .55 Mll z crystal will d o fo r
this freq uency, and also 7. 1 MHz.
Similarly, a 7.05 MH z rock wou ld d o fo r
7.05, 14 .1 and 2 1.15 MH z. A 3.5 MH z
crys tal gave be tt er than 4 mA grid curren t
on 14 Mll z, and a 7 Mllz crystal about 4
mA o n 2 J MH z. Grid curren t is grea ter at
the fundamenta l, or with o nly 2X
mul tiplica tio n.

Always tu nc for at least 2 mA grid
curren t,with the NET switc h putting B+ o n
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the oscillator o nly. If eno ugh grid cu rre n t
is no t ob tained , the crysta l is unsuitable . A
3.5 Mll z crys tal will not give enough
output o n 2 1 or 28 MHz.

A 60W domest ic lam p as load will check
rf output fro m th e transmitter, bu t not fo r
key ing, due to changes in cold and hot
resistance. For this, a 75 S1 du m my load
can he connec te d.

Close C3/4. Tu ne for grid cu rre nt. Open
the NET switch. Switch to tran smit and
imm ediately tu ne C2 for mi nimum cu rre n t
as sho wn by the mete r. Increase "B+ input
by opening C3/4 while readjust ing C2 for
the HT di p . As th is proceeds, plat e curre nt
will rise , and th e lam p will ligh t with good
brilliance.

Chec k grid curre nt as necessary ,
r ead j u sti n g C l. The 6146 is not
neutrali zed , and tu ning its plate circu it
causes so me ch ange in grid curre nt ,
especi ally o n the higher freque nc ies. Th is
has no great effect o n result s, as grid
curren t is always seen and easily adjusted .

When lo adi ng the transmitter to an
ant enna , tu ning u p ca n be as described . A
dipole cu t fo r th e wan ted band is probably
a goo d antenna with which to st art. With
other types, if adjus tment o f C3/4 does not
a II ow satis fac tory load ing, th en the
an te n na im ped ance is o utsid e th e range of
the transmitter. The best so lu t ion is to add
a mat ch box .

The 6 146 should not be left opera t ing
in co ndit io ns in which it has a h igh d e
input, hu t littl e rf ou tp ut, because th e
power is then dissipated inside th e tube.
This is avoided by always havi ng a t least 2
m A grid cu rre n t, and di p pin g C2 fo r
minim um B+.

To use a vfo, re move the crystal and C3 .
C4 can be 0 .002 Il l' . Take the vfo ou tp ut
th rough a screened coa x lead to th e 6 76 3
grid. Pl ugs in the crysta l sockets will d o
this and grou nd the coax shield at the
tra nsm itter. It is usually best to apply d rive
at J frequ en cy which lets the 5763
mult iply . For exam ple, at 7 MHz fo r 14
and 2 1. A two-stage vfo with fundam ental
operatio n on 1.75 and 7 MHz was found to
do for all bands, 3.5 to 28 Mll z.

...G30GR -

73 MAGAZINE



Bill Hoisington K 1eLL
Far Over Farm
Peterborough NH

JUSTLOOKAT WHAT YOUCAN DO
WITH THOSE LITTLE

INTERNATIONAL CRYSTAL KITS!
that price, but yo u do ge t the transist or, a nd
the osci lla tor works right o ff the bat.

You can follow the osci lla to r with an rf
power amplifier for $3 .75 that puts o u t 200
mW up to 30 MHz and will ligh t a pilot lam p
brigh tly . Any ti me yo u can light a bu lb you
can have QSO 's. Wi th a 20 I A and 90 volts o f
H battery I used to work a ll up and dow n
the East Coast every n igh t. Of co urse I was
in Bermuda , parked j us t o u tside the Ameri
can band , and it was 19 2 5. I'll be t it can st ill
be done today .

The nice thing with these kits is th at you
can put them o n the fr ont sea t , eithe r with
dry cells o r the car batt ery and drive u p o n
any hill , put a small bea m on top o f th e car,
and awa y yo u go . Don 't jus t go u p th ere
with a halo o r a whip , please! Try so me th ing
wit h a litt le more sock to it. Battery
operation p lus a hill plu s VHF equals DX .

SPECIFICATIONS :

1. Frequen cy Range _ l O- JODO KHz to 19999 KHz
HI - 20000 KHz to 60000 KHz

2. RF Ou tput , __ 2 volts rms into 50 ohms (min)
3. DC Powe r Requ ired ... 6 vo lts at 20 rna (o pe rates

4 to 9 vctts)

S ince I have been bu ilding some kind o f
solid-s ta te unit such as an i-f amplifier,

an rf powe r sta ge , a solid-s ta te X-band
oscilla tu r, e tc ., at an average o f about one a
week , I a p pre cia te an o rgan iza tio n that is
marketing kit s for us amat eurs in a se nsib le
fashio n . Frankly the prices don 't appear
sensible , being much, mu ch too low! For
$2.95 yo u get a comple te crystal oscillato r
kit (3 -60 MH z). You don 't get the crystal at

4. Feequency Tolerance with O X
and EX Cr ystaL .. .., ._

5. OPBr8ttng Temperalure Range
6. Freq uencv Chang e w ilh

1 Vall Supply Ch ang e ...
7. Output Le vel Ch ang e wllh

1 Vall Supply Cha ng e ._....
8 . Si ze
g. M ou ntm g

.02· .
o 10 ~o Degrees Ce ntIg ra d e

.00 1% (mu)

2 DB (a pprox)
:\-2" x 1'12 " x 11,. "
.. "o les w tlh spa ce rs o r I lls
o ve , 1~/. " cness ts " ole

Fig. I . OX oscilla tor kit specs.

Campi.I. KII (I c".I.I) $2.95
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Fig. 2. Layo ut and schematic, OX-oscillator.

Planned Systems

My firs t intention is to build up a
co mplete six meter rig similar to my faithful

As soo n as I got those little parts "selec
ted according to fre quency " inst all ed (my
fault en tirely on that one) and threw the
battery switch, bingo , 3V dc output on the
meter of my trusty old 25 to 75 MHz tuned
diode receiver-rf meter.

One actual omission in the instructions
did show up. I've just read everything over
again on ce mo re to be su re th is one wasn 't
my fault also . Several loose co nnectio ns
sho we d up as int ermittent oscill ation, and
these were in "the co nnec to r pins that have
been staked into the board at the fact ory "
department. As soon as I soldered th em o n to
the copper circ uit, operation was steady as a
rock and has been since then.

The ins t ruc t io ns ar e pruned down to
exactly the minimum possible number of
words and st ill get th e co rrect id eas over.
The exact quantity o f all the parts need ed ,
inc luding " I jumper wire , No . 24, 1Y2 in ."

The circuit, as can be seen in Fig . 2, has
eve ry thing you need . It will be interesting to
see just how far you can go u p in fr equency
and power using these little planks exactly as
they arc .

You probably know by no w tha t my fun
begins on six meters and goes on up, so I'm
mostly talking 50 Mll z to star t with. If I did
try o ne of those little rigs on 40 o r 20 wh o
knows wha t I co uld work'!

OX-oscilla tor

The OX Oscillator Kit.

Th ere is a ce rtain fascin ation about these
litt le kits that grows o n yo u. It cou ld be due
to the absen ce of cere bra tion needed , some
thing like a vacatio n fo r me, as most of the
work I do o n this we ll -worn be nch docs
require at least a litt le.

When you get the kits you receive a
four- page inst ru ct ion fo lder with good, sim
ple dope and the circui t. You also get a very
neat little copper-clad phenolic board which
not only has th e ac tua l circuit o n the copper
si de, but clear and we ll-printed names of th e
com po ne nts on the other side. It is almost
impossible to go wrong. I did . If I had read
eve ry word o n that li ttl e fo u r-page shee t I
would have been fine , bu t I hu rr ied a litt le
too mu ch . There is a jus t sligh tly tricky spo t
if you don' t read it all over ca refu lly. This is
where it says o n page 2, " the re main ing par ts
(R, L, an d C) arc selec te d accord ing to the
freq uen cy ran ge from th e cha rt belo w. "
What they mean is tha t this particu lar
select ion is do ne a t th e parts packing stage in
Oklahoma Ci ty. And it was done exactly
righ t for the "O X-HI" kit I ordered . Just
read every word and think it out with the
a id of the board and the sche matic and you
won 't go wro ng. Also check all the par ts in
the bag, rechec k wit h the circ uit o n page 4 ,
and you'll have it co rrect the first time.

Be sure o f this, because it is I/O! hand y to
rep lace o r cha nge parts that a rc so lde re d in
place. Plan to do any ex peri men ta t io n Ollt

side the board.
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Fig. 4. Broadband amplifier BAX-l .

They ought to say whe ther or not there is
any nuisance fee dba ck in it for such an
application . This is the thi ng called " reverse
transad mi t tance" by the engineers in charge
of such thin gs in big co m panies.

I might add that it too k me less than an
hou r to so ld er in the parts and have it
working.

When you consider that it does amplify
whatever signal you put in to it , over a
tre men dous range , without induc tors and
withou t -tuning. it's quite a nice lit tle unit.
I'm su re I will find a use for it so on , other
than as an i-f.

The rf Power Stage on Six

Since Int ernational Crystal did not have
an o u tpu t stage o n six , I threw a Motorol a

Fig. 3. Diagram subj ect to revision

old Gonset Three (Fig. 3). The biggest
mistake I ever made in radio work was to sell
that unit. Plugged into the ac at home or
into the l 2 V battery in the car, mobile o r
mountain top, I cou ld list en to a ll the lads
on the air and co uld co n tact them. So
maybe now I'll have a so lid state replace
ment for it. I su re hope so .

T here is a sligh t hiatus coming up though,
because the power amplifier ki t , PAX-I , says
it o nly goes to 30 Mll z. T here is also the
broad ba nd kit , the BAX· I, to work wi th ,
wh ich clai ms to go to 150 MHz with 6 d B
gai n (i t d oes).

T he receiver should go we ll with the small
signal amp lifier, mixer , and oscilla tor kits.
There doesn't seem to be any fr equen cy
mu ltiplier kit. 1I0 w co me'! Maybe the BAX· I
will trip le? It will probably do we ll as an i-f
amplifier also . Plenty to do, as you can see.

The Broad band Kit . BAX·]

This little gem (they're o nly I Yz x I Yz in .)
wa s tried with the 50 .5 MHz input from the
OX oscillat or k it. No good . Like the instruc
tion shee t said . it is limited . I sho u ld confess
right here a nd now that I'm not exactly a
broadband type. With a sco pe a broadband
amplifier is not o nly good , it 's a necessity .
And this little p lan k does am plify small
signals, and well , to o . I checked it o u t with
my signal generat or and it rea lly do es ampli
fy , several hundred times, just as they claim.
I'm sure going to try it o u t in the i-f s tages
when I co me to that part of the receiver for
the co mple te six meter rig .
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played here, a 33S1 series limiting resist o r,
along with a temporary soon po t. When
every thing is tuned up and pro perly matche d
and loaded , bu t not before, you can t ie the
33[2 resistor down to ground and leave ou t
the soon pot. Unt il tha t happy all matched
point is reached , the rf outp ut will tend to
drop off with less than lOon or so. Yo u' ll
see what I mean as soon as yo u try it.

The collector tap as well as the output
tap was determined by the "e mpi rical"
method , otherwise known as "c ut and try ."

You should see the complicate d eq ua
tions indulged in by various types o f engin
eers to get rf circu its running today! After
ten pages o f th is stuff they announce, "The
circuit was then built and tested." Results
co unt, so don' t be scared off. The above
circuit using the OX oscill at o r dri ve as
mentioned puts o ut 180 - 190 mW on six,
from a $ 1.20 t ransistor. After all the HEP55
is o nly rated a t 3 10 mW dissipation . The de
used was 15V and the mils 25 , for 375 mW

•
de power, and th us a little over 50% cff'i-
ciency on 50 MHz. What more do you wan t?

Figure 6 shows details of the breadboard
tuning up method for the co llector and the
output circuit taps, which handled perfectly .
As the collector was brought neare r the cold
end and tuning became sharpe r, and the
power rose. The output matching is done
with a tap and a series ca pacito r to match
the number 49 or 48 bulb im pedance at six
meters. .

This mat ch may change a little for use
with a son cable going to a beam, but for
now it loads the fi nal in good sty le, for
either overload ing o r und erloading or j ust
right for 180 mW to the No. 48 bulb .

Fig. 6. Collec tor and ou tput roaching.
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Fig. 5. Mo torola HEP55 six meter em plitier. Ll =
12 turns, airwo und, 6 per inch, 5/8 O.D. Tap 1 = 5
turns from cold end. Tap 2 = 6 turns from cold
end.

"MXX-l " Transis tor r f mixer

c a . 20 TUR NS O N 100 K R ESIST OR l2

t ransist or, the HEP 55 at o nly $ 1.20 ama
teur net , into the breach, and it took o ff like
a little black plastic bandit on 50 .5 MHz.
Figure 5 sho ws the circuit , breadboard style,
driven by the OX crystal oscillato r exac tly as
is! F igure 7 sho ws the layout.

The OX oscillator o n 50.5, one of the
crystals I picke d out , has a lo w impedance
outpu t tap so this was fed directly into the
HEP55 base, th rough a couple of feet of
RG8/0 , two "phone" plugs, and J I, into a
.OO! ca pacitor, to pr eserve the base 's de bias.
The base is fed de through a I K resist or,
which I prefer to a choke because there is

••
less cha nce of self-osc illat ion. So far none

•has ap peared , so leave well enoug h alo ne!
The low value final emitter resistor was

"snuck 'u p o n" in the usual fash io n em-
•
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the bulb with the exac t circuit of Fig. 2
wit ho ut changing the 200n resisto r. I also
find th at I have abou t II V dc on it. ICM
says 4..- to 10, so may be th at's a little too
much . After all, if yo u wa nt more power,
add a power stage. which is of course just
wha t the HEP55 is in there doing, so don't
push that one tiny lit tle oscillator t ransistor
off the shelf!

The ;'!]L PHA SEVEN TY
Power Amplifier Of The Seventies

Phone/ w r ite Don Pay ne. K 410
F or a b roc hu re o r bi g tr ade in on your gear

PAYNE RADIO
Box 525 S p ringfield , Tennessee

day s (6 15)384 -5573 . n ight s (61 5 )384-5643

. . .K I Cl. L

Circuit board wired & tes te d .
TTL logic . Po wer line freq uency c o u n t e r fo r 3 minute
or less t im in g and co n tro l. E asi ly re p ro g ra m m a ble
d io d e ROM uses o n ly 2 7 d iodes (dependi ng on ca lll t o
send DE " a n y c a ll". Low im p e d a n c e audio wi t h
vo lu m e and to ne c o n t ro l. A II ci rc u itry in cl u d ing PS ~ n

sma ll G l 0 g lass PC b o ard . Write f or f u ll d e tai ls. HAL
DEVICE S, BO X 36 5, URBANA, IL LINOIS 6 18 0 1

Conclusion

Every thing going fi ne so far ... nex t
co mes modulat ion , size reduction , then the
receiver, a mobile six meter beam idea , and
then a lit tle mountain topping to t ry the rig
out.

Lo ts of interesti ng ex tras can be dreamed
up for th is one , too , like ; A, adding a
Motorola HEP 75, which is their version of
the famo us 2N3866 for only $2.95, "sug
gest ed net," with a 3 to 5W dc input
capabilit y tha t works good at 432 so no
knowing wha t it will do at six . but I' ll soon
fin d out; B, a low noise inpu t rf stage; and C,
a narrowband i-f following.
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Note tha t when you have max imum
outpu t with the desired loading and tuning,
you will also have a good match . They go
together li ke pea ches and cream. This does
not mean the maximum with out vary ing
both taps I and 2, referring to Fig. 6. It does
mean that when hoth taps, tuning, collec to r
load ing and curre nt, have been run th rough
in com bination several t imes and no more
gain an d power out can be o bta ined, then
you are mat ched.
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Fig. 7. Layou t, six m eter , HEP55 power amplifier.

Pushing the OX Oscilla tor
(Just a lillie !)

Busy tuning up the HEP55 fina l I noticed
that the output of the O X crysta l job, when
pushing it along with 9 V (sometimes 10 or
II I' ll ad mit) seemed almost enough to light
a bulb, but I couldn' t quit e sec a glow, even
wit h the lights out. This is the good old 2 Y
60 mil pilo t light No. 48 screw base type, o r
the 49 bayone t type, which starts to glow a
dull red around 17 or 18 mW. So, after
swear ing that I would not touch tha t gem of
a circuit hy le M, I gave in and lowered the
emitt er resist or a shade . Sec Fig. 2. It only
needed just a touch, like down to around 75
n to light that bulb . When I can see the rf I
fee l much better.

A lill ie late r I tuned up the " L" beller
with the slug and fo und tha t I could light
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"My advertising money was absolutely wasted!" That's what one
manufacturer who tried ads in all four ham magazines told us about the
results he got from one old and well-known magazine. This chap, trying to
launch a new product of interest to VHF men and home builders, had no
money to waste on advertising that didn't pay for itself and could
ill-afford a setback like that. You'll find his ad running in this issue ... 73
paid off for him and paid off well ... the others didn't! The results
elsewhere ran from "absolutely worthless" to "didn't pay for itself."

This chap is lucky, in a way, because he is selling his products by direct
mail and he found out immediately which magazine was selling for him
and which was just using up his valuable capital, slowly running him out
of business. Pity the larger manufacturers who buy their ads on the basis
of how old a magazine is, how much gall the publisher has at circulation
swearing time, or how much of a discount they can get from the regular
rates. He passes along this tremendous waste of money to his customers in
higher prices and then wonders where the profits went.

Does it make any sense that 73 readers buy more ham gear than the
readers of the other magazines? Just think over the general slant of the
four ham magazines for a moment and see which seems most slanted
toward the probable active and buying amateur. How about one aimed at
kids and certificate hunters? Will they be good buying customers? Will a
magazine aimed at conservative old-timers be a rouser at the cash register?
How about one that interests engineering-type home builders marching to
the tune of "build, don't buv!"

Only 73 is edited and published by an active amateur ... a ham
who is on the air daily and who has worked with enough different aspects
of the hobby to write books on several of them ... a ham who has
represented the U.S. at Geneva at the I.T.U .... a ham with over 30 years
of hamming behind him. Only 73 has a sense of humor, realizing that
amateur radio is a hobby and is for fun ... as soon as the fun goes out of
it the hobby will die. Only 73 carries the ball when new developments
turn up . . . 73 pushed sideband when it was new ... pioneered transistors
years before the other magazines ... pioneered ICs ... pioneered
RTTY ... pioneered ATV ... and now is publishing more FM info than
all other ham magazines combined, times two ... and watch 73 for SSTV
developments! Only 73 has newspages for the non-technical amateurs so
they can keep up with current amateur events.

It's true that OST still has more circulation than 73 ... but for how
long? Our special book offer circulation drive is keeping us busy and the
circulation is going up faster than ever before ... watch out OST! Activity
of the readers means a lot more than sheer numbers, as the mail order
advertisers have discovered ... wh ich is why they are advertising in
73 ... many of them ON LYin 73!

Send for our ad rates if you're coming out with a new product. We'll do
more to help you get started solidly in business.

Wayne . . . W2NSD/l
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We are so sure you will enjoy FM that we will give you a ten day trial period
to try the Simpson Model A. It must be all you have heard about or more, or
return the rig to us for a full refund. We make this guarantee because FM is the
newest and most Fun Mode to hit amateur radio, and we think you'll find the
Model A is the best transceiver that you can buy. Look at these advantages:

1. No wait. If your distributor does not have the Model A in stock, order
direct from the manufacturer. The transceiver will be in your hands fast.

2. Work through many repeaters with fewer crystals. Why use up three
different receiver positions when one will do the job. 34-76, 22-76, 16-76
positions only use one receive position on the switch, leaving such additional
combinations as 34-94, 22-81. Independent selection of transmit and receive
frequencies allows many more combinations than the conventional fixed switch.

3. You HEAR clearly what the other person is saying because the big oval
speaker is facing you, not your feet or the back of the dashboard. Excellent
audio response.

4..Adjacent channel interference is eliminated due to the narrow- band
receiver i-f. No longer will a strong 91 repeater bother you when you are trying
to listen to 94.

5. Marine construction means that the Model A will still work when installed
in your boat or other areas of high humidity. A good feature to remember if you
ever expect to operate in a field during emergency conditions.

6. Fits under your dash easily. Low profile, only 2)1, inches high, allows the
Model A to fit almost anywhere in your car.

7. Dependable service-free performance due to quality construction on
glass·expoxy printed circuit boards.

8. Low cost, only $249 with two pairs of crystals installed. Your choice of
two transmit crystals (34, 76, or 94) and 76 and 94 receive. See review in 73
January. '72.

9. Ten day trial period. If your nearby dealer does not have the Model A in
stock. order direct from the factory.

,

S ISIMPSON
e 2295 N.W. 14th St.

ELECTRONICS, INC.
• Miami, Fla. 33125 • Ph: 633-3261
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w. Edmund H ood W2FEZ
116 W. Park Sf.
A lbion NY 14411

onesI esan

L a te in the 18 70s. a Bo ston invent or was
so stunned by Bell's crea tion o f the

teleph one that he su ffe re d with insomnia for
a wh ole week . "If Bell had known any more
about elec trici ty," he fum ed, " he could never
ha ve inven ted the te lep hone." In on e sense
he was right. Electrica l knowledge of the day
was restricted to make-and-break devices.
Stri ct obedience to what in tha t day was
th ought to be hard and fast rules would ha ve
re ndered telephon es a bsolutely impossible .
As is genera lly the case in the birth of any
major device , Bell wa s not primarily an
elec trician. an d so was not ha mpered by
convention. Bell knew one thing, however.
th at the elec t ric ians of his day d id not kn ow.
That was the exac t na ture of human speech.
His fa t her had been an ex per t in the subjec t
before him. Moreover , Bell had actuall y
made tracings of the vibrations of speech by
connec ting a diaphragm to a movable pen
whi ch re ste d on a paper st rip . He knew what
to shoo t for befo re he started , a curre nt
which could vary exac tl y as the a ir pressure
var ied when tran smitt ing sou nd wa ves.

The big idea ca me to him through a lucky
accide nt whil e work ing o n a mult iple
telegraph sys te m. A ser ies o f metal str ips.
each tuned to vi bra te at a different
frequency, wou ld be set into motion in the

fi eld of an elec t romagn e t a nd caused a
similarly tuned st rip to vibrate at the o ther
end. Bell 's ass istan t, Thoma s Wa tson , was
hav ing difficulty at t he tran smitting end. His
struggli ng with a jammed reed se t up a
racke t in t he receiver whi ch Bell was smar t
enough to interpret. "Don' t change a
thing !" he shouted to the startled Wat son,
and bega n scrut inizing the ap pa ra tus. T he
infant ide a was developed and a a pa te nt
granted nine months' later. Bell ' s first
telep hone consis ted of a dia phragm which
vibrated a piece of soft iron with in the flux
of a n electromagnet. T he changing flu x
a llowed the current flo wing th ro ugh t he
elec t romagne t to undula te. It worked ,
although very fain tly. Bell also t ried
attaching th e d iaphragm to a rod im mersed
in a containe r of acid. The vibra tions o f the
dia phragm mov ed the rod in and o ut o f the
cond uc ting acid. A ba ttery co nnec ted in
series wit h it sa w an undulating resistan ce ,
therefo re . a n undulating curre n t. It was over
this mon ster t hat the famous di stress cry
("Me. Wa tson. come here . I want yo u." ) was
delivered . Bell had spilled some acid and was
in pain fro m it . Now Bell was not an
American citizen a t the ti me. a nd so he did
not have t he opt ion of filing a ("Un'at. or
decla ra tion of intention to inven t the device .
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He had to pat ent a working invention or
forget it. Two hours afte r his paten t had
been entered on Bell's behalf by his fut ure
fa ther-in-law , anothe r inven tor filed a cavea t
for an almost identical device. Elisha Gray
did no t invent the telephone at the same
time as is co m mo nly believed . He merely
served notice of his intention to do so. In
fact , Gray was later part of a co mmittee that
hon ored Bell , and quite glad to do so .

It 's a sad thing to note , but in that day it
was commo n for one compa ny to pirate the
rights of another and try to beat it in the
cour ts by bribery or by out-and-out fraud .
Bell found himself pitted against some of the
largest corporations of his day, and, at one
point , he had to fi ght it out with an
ex-governor , a number of co ngressmen, and
th e United States Attorney General. T his
kind of piracy was unusua l in on ly one way.
Bell won .

Wit h the int roduction of the telephone
to t he public, Western Union inte res ts nearly
panicked, and for severa l years there was
quite a bitter feud between the two . Bell and
Western Union pirated one an other freely .
To co mpe te with the telephone, Western
Union had hired a clever young man named
Thoma s Edison . Edison replaced the
electromagn et with a con tainer of carbon
granules. The varying pressure of the sound
waves on the diaphra gm ca used the
resistance of the carbon granules to vary.
Edison 's microphone was fa r more sensit ive
than Bell 's. Bell used Ediso n 's mike while
Western Union used Bell's ea rphone.
Nothing like reciprocal piracy , is there?

The battle between the two raged both in
the U.S. and a broad. In England, the British
patent office forbade Western Union from
using Bell's earphone. Edison's patent o n the
microphone was useless by then since a man
named Berliner had, after fourteen years of
litigation, managed to prove that he had
invented the same thing before Edison . He
finally got patent rights, although Edison
still had rights to his model. Berliner sold his
patent to Bell. In England, then, both parties
could use the car bon microphone, but only
Bell co uld use the earphone.

The British rivals of Bell's co m pany fran 
t ically cabled Edison . " Hang on," the inven-
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tor replied , and went to work on it. The
answer came in the form of an "electro
motograph." This forgotten child of Edi
son 's geni us consisted of a rotating cha lk
roller whi ch kept a tension on the end o f a
rod. The rod was connected to the d ia
phragm. A sponge kept the roller wet.
Edison had discovered that the slippe riness
of wet chalk would cha nge when electric
current passed through it. As the slipperiness
of the chalk roller varied , so did the tension
of th e diaphragm, and the diaphragm vibra
ted . The electrornotograph had originally
been invented for another application . and
here it still had a lot of bugs, but it worked
well enough to get a patent.

Finally , Western Union and Bell merged.
The Western Electric company was formed
to co nst ruct telephone eq uipment, and for a
number of years it had a mon opoly on
communica tions. Then came radio . In 1906,
Dr. Ernest Fessendon made his first
radiotelephone transmission, and startled the
entire world. By the end of World War 1,
radio was becoming more and more available
to the public. KDKA, which, by the way,
had begun as an amateur stat ion , started the
first scheduled broad casting and the rush
wa s on.

Carbon buttons were the first
microphones used in broadcasting, which is
natural enough , since they were the only
kind available. But carbon buttons have their
disadvantages. Frequency response is
restricted. Also , the necessary current
offers a high noise level. First to be attacked
was the frequen cy response. Western Electric
used a st re tched diaphragm to raise the
resonant frequen cy

This meant lower output , but that was no
problem. It was partly compensated by using
a carbon button on eit he r side of the
diaphragm. For a few years the double
button carbon mike was the standard
symbol of broad casting .

Western Electric kept a firm grip on the
patent rights to the stre tched diaphragm
microphone until , in Watertown , Mass.,
Delano Co . started making them . It was a
small company , and Western Electric sued.
Their st rongest point was the stretched
diaphragm raising the resonant frequency .
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Delan o showed that the African savages, for
years, had been stretching the dia phragms of
their drumh eads for the same effect. He won
the case.

At the re ceiving end, the elect romagnetic
earphone had been there right from the
beginning. It was, after all, a fundamental
thing. To this day, it 's still essentially the
same instrument Bell invented . When rad io
became a public medium, manufacturers
simp ly put a large horn on the output of the
ear phone, something like a megaphone. In
the mid-20s Nathaniel Baldwin attached a.
diaphr~gm to a lever which, in turn , was
connec ted to th e earphone diap hragm. By
simple lever action it magn ified the motion ,
t hereby giving a louder sound.

In the late 20s, scient ists found an answer
to the biggest drawback of the carbon
micro phone. The current through the mike
caused a very high noise level - so high, in
fact , that a whisper or a soft voice was
simply lost in the mud . (Incidentally , this
defect was responsible for the downfall of a
lo t of the stars of silen t movies as " talkies"
came into vogue.) Clearly the need was for a
microphone that would have a low noise
level.

The an swer came in the for m of the
condenser microphone. The vibrati ng dia
phragm would cause a capacity change
between it and a back-plate a few thou
sandths of an inch away . A high voltage was
connected across the capaci tor, and as the
capacity changed due to the varying spacing
between the diaphragm and the back-plate,
it would alternately gain an d lose charge.
Consequently, a minute alternating curre nt
would be present which exactly fo llowed the
audio. This curre nt was dete cted in the form
of a voltage drop across a series resistor. The
out put was so low that two or three
amplifier stages had to be built right into the
case. Nonet heless, the condenser microphone
was and still is unsurpassed for fidelity and
frequency response. It was put into wide use
around 1934 when NBC started broad
casti ng.

In the meant ime , loudspeakers were
int roduced by Jensen. The Jensen unit was
an elect romagne tic dynamic driver feeding a
horn , and fi rst saw light of da y in the early

72

20s . Loudspeakers such as we know them
were introdu ced in the late 20s as the paper
cone replaced the horn . The magnet was an,
elect ro magne t until the mid-30s wit h the
introduction of Alnico. Elect romagnetic
speakers remained in use for quite a while,
however. I can remember seeing them in the
ear ly 50 's as I took apart o ld radio sets. I
recall that one of the more popular means of
ex citing the elect romagnet was to use it as a
filter choke in the power supply circuit.

Until the condenser microphone was
introdu ced, Western Electric was without
co mpeti tion. Then they suddenly found
themselves co mpeting with a microphone
tha t was mu ch better suited for broad
casti ng. They responded with the dynamic
microphone, which had a good frequency
response, low noise level, and a high output.
It was also far less sensitive to moisture than
the conde nser microphone, and needed no
high voltage power supply.

About the same year as the co ndenser
microphone was invented , an engineer at
RCA named Harry Olsen produced still
ano the r microphone. This one used a thin
metallic ribbon suspended between the poles
of a magnet. It was the velocity of the sound
waves that act uated it, rather than the
pressure. While the output of the velocity
microphone was lower than that of the
dynamic, it had a wide , flat response.

The microphones were manufactured
wi th two ribbon elements at right angles to
one another. By connec t ing them in or out
of phase you could alter the dire ctional
pickup patte rn . This helped the broadcasters
to get by one very sticky problem. The
problem was best expressed in an old
car toon which showed a microphone pla ced
at the head table of a highly publicized
banquet. The voice of the guest of honor
was being drowned out by the other head
table guests who were loudly downing their
soup. An exaggeration, maybe, but ext ra
neous noise was a major problem in the early
days of broadcast , and a di rectional pickup
was a welco me answer. So much so that the
housing of the velocity microphone, in its
famili ar diamond shape became an unofficial
symbol of broadcasting, and still is to this
day . . . .W2 I' EZ
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John J . Schultz W2EEY
1829 Cornelia Street
Brooklyn NY 11227

OUICK AND EASY
PNP/NPN TRANSISTOR SORTER
A simple tester that quickly sorts out unknown transistor types (NPN or PNPj
and can be used to give an indication of relative gain for each type.

Fig. 1. Diagram o f transistor type sorter. "T" is a
miniature 400[2 cen tertapped to 4[2 transistor

•
ou tpu t transformer costing abo u t 98d.

T I
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Circuit

Figure I shows the complete circuit of
the tester. It is about as simple a circuit as
one ca n imagine, but ye t it does the job .
The circuit is basically that of an audio
oscillator where the spli t primary truns
fo rmer wind ing provides feedback co upling
for oscillation. The frequen cy of oscillation
is determined by the transformer charac
teristics, as well as by the tim e constant of
the RC network in the base lead . The
compo nents used for the RC network were
carefully chosen so a large value resisto r
could be used since it limits the base
-emitter curre nt flow when that junc tion is
variously biased during the testing o f a
transisto r. If one fo llows the polarity o f
the battery terminals to the various transis
tor terminals, it will be seen that th e
correct biasing of the transistor junctions
(collector-base junction back biased and
emitter-base junction fo rward biased ) only

3 -9 voc

r TRANSISTOR SOCKET PINS
,/ OR TEST CLIPS

• CE

T here are numerous sources of bargain
transistors, such as surplus computer

boards but, invariably. the transistors are
marked with product ion numbers rather
tha n standard 2N numbers. So , o ne cannot
simply look in a handbook to determine
the transist or type (NPN or PNP), or any
of its operat ing parame ters . Usually, how
ever, the only characte ristic of immedia te
interest is wh ether the tra nsistor is of a
NPN or PNP ty pe, since the transistor is
usually intended for experimental usage. o r
as a "pot-luck" replacement for another
tra nsistor in a non-crit ical circuit. It would
be false economy. generally . to search
among surplus transistors to fin d a unit to
use in a circuit wh ere a specific transistor is
used because o f it s known and stable gain
charac terist ics, noise charac te rist ics. etc .

The simple tester or sorter described
here is designed to simplify the rapid
sorting out of PNP or NPN transistors
while not causing any damage to the
transistor under test when the test voltage
polarities are reversed from th ose appli
cab le to a tra nsistor type . It provides an
aural indication when a transistor corres
ponds to the type to which a test switch is
set, so one does not have to interpret meter
scales or o ther displays. The tra nsistor is
used in a dynamic circuit so that when the
type is fou nd. one can also have confidence
that all the transistor junctions are un
damaged .

Once one is familiar with the usage of
the tester. transistors can be sorted out at
the rate of 5- 10 a minute . This is quite an
improveme nt over the laborious YOM test
ing techniqu es used by many ama teu rs
where one also runs the risk tha t excessive
current flow generate d by the YOM can
damage the transistor unde r test.
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Fig. 2. Junction bias polarWes must be correct
for a transistor type to oscilla te in the test
circuit. (A) shows correct arrangement while (B)
is false (for a PNP type). Suff icient base lead
resistance prevents dama ge to transistor when
improperly biased.

,
exists when the switch POSition corres
ponds to the correct t ransisto r type . Only
then will the circuit osci llate. Figure 2 also
illustrat es this point.

The combination of the lo w battery
voltage used plus the high resistan ce used
in the base lead insures that no damage will
resull to eve n a low power transistor d uring
the testing process. We tr ied delibera tely
reversing the polari ty a num ber of times on
the lowest power plastic case transistor we
could find without causing any damage to
the unit. This was eve n done using a 9 V
battery supply.

The "gain test" potent iome te r simply
acts as a voltage divider ne twork, so that
the supply voltage can be reduced as
desired .

Operation

A kno wn tra nsistor shou ld first be used
to double check that the circuit functions
properly and tha t the switch positions fo r
NPN and PNP have been pro perly marked .
During this process, the oscilla to r adjust
poten t iometer should be se t for a roughly
1000- 1500 cycle lone. The gain lest po
tentiometer is se t for full ba ttery voltage
(arm toward left end) .

Unkno wn tran sistors arc th en simply
tested by connect ing them to the tester
and no ting in which switch posit io n they
oscillate . T he oscillator tone will vary with
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transistor type, but th is is not important. If
a t ransistor fail s to oscilla te in eithe r switch
position , the oscilla to r adjust potentiom
eter should be varied fro m its reference
position, trying each switch position . If the
t ransisto r st ill fails to oscilla te, the over
whelming cha nces are that it is defective
an d should be discarded .

A crude gain check can be ma de among
a group of similar transistors by noting
how much the batte ry voltage ca n be
reduced, by mean s of the gain test poten
tiometer, before the t ransistor stops oscilla
t ing. During this check, however, the oscil
lator adjust potentiometer must also be
adjusted so that oscillation (regardless of
freque ncy) is sustaine d as long as possible .

Construction

The circuit can simply be breadboarde d
if only a tempo rary need exists to sort out
a ba tch of transistors, or it ca n be packaged
nicely in to a m inibo x enclosure as a per
manent test unit. In the latter case, if a
DPDT switch is use d which has a cente r-off
position. it can also function as a power
on-off switch for the unit since the gain
test pot entiometer will drain the ba ttery
supply even wh en a t ran sistor is no t being
tested.

The idea may come to mind to utilize a
code practice oscillator or CW monitor unit
alrea dy existing as a test unit. Such units
can work but o ne should be sure that th e
circuit ut ilized is similar to that shown,
particularly with a high value of resistan ce
in the base lead. Circuits with low resis
tance va lue voltage divider bias network fo r
the ba se circuit, including most simple RC
oscillato rs, are part icularly unsu itable.

T he circuit shown has performed ex
tremely well in sorting out t ransistor ty pes
ranging from lo w power RF amplifier types
to surp lus digit al board types to large
power lypes. Somewhat like a YOM , it
soon sta rts to become an invaluable test
instrument for anyone dealing with tra nsis
torized equip me nt since eve n when tra nsis
tors are convent iona lly marked , o ne does
not always have immed ia tely at hand th e
necessary handbook dat a to determi ne
transistor types.

. . .W2EEY-
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Warren MacDowell W2AOO
11080 Transit Road
East Amhert NY

•
on alne

e ecte ower

onitor

T he average amat eur, especially th e CW
enthusiast , uses only his receiver as a

monitor for the ou tgoing signal fro m his
t ransmitt er. The amateur receiver usually
becomes overloaded in this applica t ion and
does not tru ly refle ct the outgoing keyed
signal. Al so, irri tating key clicks ~ hich are
present only in the imm ediate ham shack
are detect ed by the receiver. Not o nly does
the receiver give o ut an erra tic CW tone but
th ese irritat ing clic ks also .

If the transmitt er oscillator stages are
all owed to run co nti nually to preven t

chirp, the keyed signal ca n hardly be
detected in the average receiver. The trans
mitter oscilla tor signal - being the same as
that of the fin al - allo ws no dist in
guishable difference in the keyed tone. It is
essential then that we directly sample th e
outgoing power and ut ilize this as an
exam ple of the keyed signal.

Not o nly is it esse ntia l to monitor our
fist but also to obse rve the reflected power
rat io. The refl ected power ratio gives us an
idea of how well the power leaving the
transmi tt er is being accep ted by the an ten
na. There is no such thing as a perfect
match to th e antenna and some power, no
matter how small. will be refl ect ed . The
main objective is to achieve the lowest
reflec ted power with maximum forward

FEBRUARY 1972

power. This indicates that power is be ing
radiated by the antenna rather than gener
at ing heal within the transmitter o r trans
mission line .

The CW monit or uses very inexpensive
and easily obtainable co mponents. The
tone gen era ting device is merely a tra nsis
tor oscillator that requires on ly a very
small amou nt of curre nt to fun ct ion . In
theory , the oscilla tor requires only I Y2: V at
8 - 10 rnA to func t ion.

A small rf sample is extracted from the
coaxial li ne going to the ante nna. A I N34
or similar diod e rectifies this rf and th e
resultant is a dc compo nent. Rf is pre
vented fro m co ming int o the osc illator
sect io n by the 4 70 pF capacitor connected
from the plus side o f the diod es to ground.

The de that we have generated is ade
qu ate to power th e entire tra nsisto r oscilla
tor. The rf necessary to generate this d e
does not necessarily have to be taken from
the transmission line . A small picku p loop
may be asse mbled and placed near the tank
circ uit of your transmitter. The pickup
loop would take the place of th e line
pla ced inside the coax .

The audio emanat ing from the oscilla to r
is at quit e a low level so m ust be amplified
to drive a speake r o r headphones. An
inexpensive impo rted transistor amplifier
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cable . All of the plasti c insulation must be
removed leaving o nly the co pper braid. Th e
sampling loops are made of 4 in . pieces of
insulat ed hooku p wire. There are three of
these. One samples energy to power th e
oscilla to r and the other two are for the
reflected po wer meter. These 4 in . pieces
are inserted under the braid of th e coax
and the ends are left expose d about I!.J in. It
is especia lly importan t that the two loo ps
used fo r the reflected power meter are
exact ly opposite each other and are
symme trical.

If you will no tice in Fig. I, the ISOn
resistors are solde red d irectly to the
groundshield of the coax. The oppo site end
goes to the diodes.

In using th is device, the coaxial lead
from the transmitter is att ached to the
transmitte r end of the reflected power line
and th e antenna is attached to the oppo
site, o r antenna , co nnec tor. The tran s
mitter is then keyed and tun ed properly .
The calib rate po t is adjusted fo r fu ll scale
de flection of the meter in the forward
mode. Once this is co mpleted, switch to
the reflect ed mode and the amount of
reflected power will be ind icated . If you
have a good match between the transmitt er
and antenna, th e reflec ted reading should
be quite low. Maximum forward and min
imum refl ected is your goal.

When you have completed th e previous
steps, the monit or sect ion can now be
act ivate d. 11 7V ac is applied to th e power
supply. This will place the audio amplifier
in operat ion. Each tim e that the trans
mitter key is depressed , an audible tone
should be heard in the speaker indicating
tha t the oscilla tor is working and tha t t here
is sufficie nt de to trigger the oscillator. The
volume contro l should be set for ample
volume at this po int.

It is interest ing to note that th e fre
quency of the osc illato r will change as th e
transmitter is tuned . It therefore becom es
an aural tuning device also .

This dual purpose device should provide
you with many pleasurable operating hours
and also make the pro per tu nin g o f your
transmitter mu ch easier.

1 ~3 4

Cl17VAC

!50 .....

1 ~2070

REVERSE FORWARD

IN3 4 r1,"-=L 4 70 I~n.
"

.0 0 5

• •
'T' "'M 'T'm ISV m

LI (SHIELO)

IIIIF'ORTEO
AUO IO

AMPLIFIER

2~404

TO ro

X.T.~~ANT.

Fig. 1. Schematic diagram. L1 is a 12 in. section
of RG- 11/U coax with plastic cover removed.
Coaxial fittings attached to each end. 5 in. pieces
of -#20 insu la ted hookup wire inserted under
shield for pickup loops.

wit h about one watt output power was
used in this applicat ion. This amp lifie r
boosts the low level audio from the osc illa
tor to speaker level.

The tone oscillator does not put out a
pu re sine wave but produces one that is
rich in ha rmonics. This actua lly lessen s
ope rator fatigue over exte nded operating
periods.

Rath er th an operate the transistor audio
amplifier with batteries. we decided to
const ruct a simple ac power supp ly. This
elim inates the need for battery replace
ment at regular intervals. An ordina ry 6 .3V
filament transformer was used with good
result s.

With the reflected power meter in the
FO RWARD posit io n, the oscillato r may
not operate because of consu mption o f
power by th e meter circuit. When opera
ting, leave the meter in REVERSE and the
osci llator will function pro perly.

The heart of the refl ect ed power meter
is a 12 in . sect ion of RG-I I / U coa xial
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Brooklyn NY 1122 7

-

A detail discussion of module circuitry,
circuit improvements, transceiver packaging

and operating experiences.

W hen the Ten-Tee SCflCS of lo w
power transceiver modules ap

peared o n the market , l purchased them
more out of curiosity than with any great
ex pect ations that they would he very
useful. This thinking goes back to abou t
19 50 wh en my " large" 1OOW rig became
ino perative, leaving on ly a 3W vfo -exciter
available for QSOs. I had so much fu n with
the 3W rig o n 40 and 20 CW that there
follo wed over the years a contin uous desire
and search for th e circuit ry and compo
nents to build a truly portable low-power
CW transmitter/receiver.

Of course . with tubes. one problem
follo wed the o ther o f trying to keep the
battery drain lo w while st ill achieving a

FEBRUARY 1972

reasonable power ou tpu t. try ing to extrac t
sta b le performa nce fro m a regenera tive
receiver o n th e high er-frequen cy band s.
compromi sing on crysta l-co n tro lled tra ns
mitter opera tion inst ead of vfo beca use o f
oscillator sta bility problems. e tc. The result
was never very satisfyi ng, nor economical.
Even some of the best "spy" ty pe IIF
t ransmit ter/ receivers built in WWII never
resolved all the problems involved. as
became appa rent later when so me of the
more widely produced types found their
way to the surplus market or into
museums.

So, with th is background in mind it was
very surprising to experiment wi th the
simple and inexpensive Ten-Tee modules in
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Fig. 1. Diagrams of the original unmodj[jed [our modules for the Ten-Tee 80/40 m eter transceiver.

an attempt to build a tru ly co mpact
transisto rized a nd porta ble CW transceiver
and to fi nd that they performed ama zingly
we ll. O f course , low-power o pera tio n will
remain low-power opcru ti o n regardless of
whe th er tubes o r tra nsisto rs arc used . No
2W t ransmitter is going to sound like a
JOOW rig rega rdless of how good it keys.
etc . Nonet heless. wi th a cha nge of oper
at ing habit s ta ilo red to lo w-po we r o pe r
atio n . a nd that is probably the key to
enjoying lo w-power operation . ma ny sa t is
fying QS Os ca n be had .

Basic Modu les

Figure I shows t he sche ma t ic o f t he
transcei ver modules with their ac tual PC
board te rminal designations so o ne can
easily unders ta nd t he in te rcon nec tio n
p o i nts fo r t he circ uit mod ificat ion s
de scribed la te r. The individ ua l mod ules a re
the VO-l vfo w hich can be wired fo r eit he r
direct out put o n 80 or 40 meters and
consis ts of the basic osci lla to r stage a nd a
direct-coupled buffe r ou tput stage .

The TX- I is a t wo-stage tra nsmi tte r
which ca n ei t he r be crysta l-con tro lle d o r
driven hy th e VO-I at a pproximat el y a 2 \V
input level wit h a 12V bat te ry . Th e T X-I

ca n be set fo r st ruigh t-t hrough operation
on 80. 40. 20. or 15 me te rs by means of
the coil ta ps provide d . T he !\IX- I is a
dual-ga te MOSF ET produ ct det ec to r cir
cuit with an appro xima te 2 kll z aud io
filte r fo r se lect ivit y in its aud io ou tp ut
cha nnel. As wi t h any prod uc t detect o r, it
requ ires an injection voltage {bfo } at its
opera ting frequen cy which in this case ca n
be provided directly by the VO·l module
on 8 0 a nd 40 mete rs. The ta ps o n t he input
circuit o f t he MX-I allow it to be se t fo r
80 , 40. o r 20 met ers. O perat ion of th e
l\l X-I below 20 me ters is no t recom
mended by t he ma nu fact ure r because of it s
greatly lo wered sensitiv ity. Of course . a
converte r ca n be used ahead of the ~tX-1

to bring another band down to 80. 4 0. o r
20 for lise with the !\I X-I . The AA -1
modu le is simp ly a very high-gain ( 100 d B]
a udio a mp lifier tha t provi des enough gai n
to drive any headp hone in the 0 . 1-2 kH
ca tegory to car-spli tt ing vo lu me .

80 and 40 met er Operation

T he in terconnect ion o f the modu les fo r
opera tion on 80 o r 4 0 met ers is q ui te
sim ple hy foll owing the ma nu factu rer 's
instruc tions. The VO· l feed s the TX- I an d
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~lX·1 modules simultaneously . T he o riginal
inte rconn ect ion ins t ruc t ions ca lled for a 50
pF capa ci tor from the VO -I o utpu t
(t erm ina l F) to the TX-I (b ase o f th e
MPS6 514 via OIl' lower con tac t o n th e
crystal so cket L La tter ins truc tions ca ll
ins tead fo r o nly a 3 .3 krl resist o r since th e
T X- I when keyed was found to pull th e
frequen cy o f the VO- I q uit e a b it. T he
m a n u fa d ure r no w recom men ds this
change. The an tenna used is sw itched ba ck
and for t h between the T X-I a nd MX-I . No
tone ca n be hea rd in the headphones
d uring tra nsmit because the product detec
to r is al wa ys tu ned to the sa me frequ e ncy
as the tran sm itter. However. to eli mina te
the a nno ying thumps heard . termi nal E o n
th e AA I ca n be grou nded d uring t ransmit.
Switching of the 12 V supply to the AA-I
to q uie t it. do cs not work well because t h e
large capacitors used ca use a t ime dela y
when the unit is sw itc hed o n befo re th e
gam co mes u p .

One o f th e most immediat ely noticeable
d ifficu lti es in opera t ion is the limi t ed
bandspread provided by t he VO -I mo du le .

It covers far more tha n t he e n tire 80 and
40 meter bands in o ne half-t urn o f the vfo
ca paci to r. It is unl ike ly tha t mo st users will
req uire th is so r t of coverage if t hey arc
interested in just the CW portions o f the
band , T he solu ti on is qu it e simp le . T hc 4 30
p F vfo variable capac itor is replaced by a
150 pF capacito r fu lly meshed . the slug o f
the 80 met er vfo co il (bot to m slug in co il
can ) is adj ust ed to place the vfo o u t pu t a t
35 00 k Hz uud thc slug of the 4 0 me t cr vfo
coil (t o p slug in the coil ca n ) is used to
place the vfo ou tpu t at 7 Ml l z, In th is
mann er. j us t the CW port io ns o f ei t her
bu nd is covered a nd the case of tuni ng is
great ly im prove d . If one were to also add a,
6 : I gear redu cti on drive to the tuning. su ch
as tha t provide d by the inex pensive (SI.50)
J ackson Bro s. redu cti on drives. a really
excelle n t t u ning system would result . A
fur t her m od ifi ca tio n to the YO-I would be
to regulat e the su pply voltage to the u nit.
Alth ough regu lati o n is no t req u ired wh en
using fresh ba tt eries to power the t ra ns
ce ive r. afte r some ho urs of o pera t ion th e
in te rnal resistance of two se ries-con nec ted
6 Y batte r ies. o r t hree se ries-con nected
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Fig. 3. CW moni tor (A) w i th adjustable ton e and
vo lum e and rf ou tp u t level circuit (B).

Fig. 2. Simple zener- regulator improves trans
ceiver s tability grea tly w hen ba ttery supp ly star ts
to become "soft" after several hours use.

basic sideto ne is required for a portable
transceiver. The usc of a 300 rnA meter in
the battery supply lead for tuning pur
poses, as recommended by the manufac
turer, is ce rta inly easy to use and does give

,
a continuous indication of the input level
to the TX-I module. However, wh en deal 
ing with such a low-power unit , it does
appear advantageous to instead have a
tuning indicat or which shows that the
maximum possible power ou tpu t is being
o btained.

Figure 3 shows the CW mo nito r devel
oped by the author, as well as a simple rf
level ou tput monitoring circui t. The CW
monit or, if one disregards the 2 N706A, is
seen to be a very simple unijunction,
sawtoo th oscillat or. The output is fed to
the AA-I module, but beyond the point
where the volume control for the AA-I
module has effect. Thus, the side tone
volume will remain constant rega rd less of
how the AA-l volume control is changed
dur ing receiving. The '2 N706A stage o per
ates as a switch cont rolled by the TX-I
keying terminal vo ltage. Under key-open
conditio ns, about 3V is developed across
the key terminals. This vo ltage ap plied to
the ba se of the 2N 706A causes the transis
tor to " short " the .1 ,uF capac itor in the
2N4616 emitte r lead and that stage cannot
osci llate. Und er key-down condi tions, the
'2N46 l6 sta ge is free to osci llate. The
monit or circui t produces a very cleanly
ke yed sidetone because of the 2 t<1706A
swi tc h. The ou tpu t frequency is adj ustable
by varying the 20 kn potentiometer in the
emitt er lead and the o u tput level by
varying the 2.5 kn potentiomctcr in the
base I lead. The rf output level circuit is
si mply a series rectifier circuit employing a
sensit ive 200 ,uA meter connected across
the link output of the TX-1. The high
series resistance use d insures that the cir
cui t will have no effect upon the lo w
impeda nce output loading of the TX-1. It
is used the same as any rf out pu t level
circuit , with the tuning ca paci tors in the
TX-I both simply being adjus ted fo r maxi
mum output level o n the meter.

Th e performan ce of the t~an sceiver o n
80 and 40 meters, o nce the above modifi
cations have been made, is very sat isfac-
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4.5V batteries, does build up and vfo chirp
dur ing keying becomes apparent. The
simple so lution is a 9 V zener regulator for
the VO-l modu le, as shown in Fig, 2 ,
Reducing the operating voltage of the
VO-l to 9 V from its nominal l2V did not
produce any noted red uct ion in outpu t o f
the TX-I module, no r in the receiving
sensitiv ity of the MX-l module.

Anot her simple addition to the modules
when they are used on either 80 or 40
meters is a keying monit or and a trans
mitter rf ou tput level indi cator. The manu
facturer does produce a keyi ng monit or in
two forms. The AC-2 module is just a
keying monitor, but it is a bit elaborate
and expensive as compared to the o the r
modules for the purpose of provid ing just
basic side tone .

The AC6 module is a bett er value since
it contains for abou t the same pri ce not
only a sidc to ne oscil lator. but a VO- I
doubler (discussed lat er). However , the
doubler circuit is not neede d for basic
80/40 meter operation. The AC-6 keyin g
monitor is also of the phase-shift type
which produces a very good sine wave
output, but is a b it superfluous whe n on ly
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tory . Keying is good and the stability
during receive is excellent. SS B reception
ca n be don e qu ite easily wi th the expa nded
bandspread tuning. T he CW receptio n is
really surp rising and one wonders how so
many signals can be heard with even the
simplest of antennas using such a simple
receive r. The a nswer is perhaps not hard to
fin d w he n o n e conside rs the h igh conver
sio n efficiency and low noise fa ctor o f t h e

MOSFET used in the MX-I mod u le , plus
the extremely h igh gain of the AA- I
modu le . The mat ing of the MX-I and AA-I
modules is very well designed . A 1.0 /l V or
less signa l on CW can be copied q uite
eas ily. A co m pa rison o f the MX-l and
AA- l com b ina tion t o a ny expe nsive CO Ill 

municat ions rece ive r will, of course,
demonstra te t he superiority of the latter.
Ho wever , t he comparison of t he modules
to severa l of the me diu m price ra nge
receive rs, or re ceiver portio n s o f inex pen
sive transceivers, is rather disturbing. No t
only d oes the mod ule co mb ination seem to
perform just as well on CW but the
freedom from spurious mixer responses ,
images, e tc. provided by the mo d u le com
bina tio n is really refreshing o n the
ext reme ly cro wde d, BC in fest ed lower fre
quency bands. It is a rather new experience
to aga in be confident t hat what o ne is
hearing is rea lly on the frequency being
rece ive d, ra t he r tha n t he creation of poor
rece ive r d esign . T he CW se lec tivi ty o f the
modu les is not a dj us ta b le since it is d eter
m in ed by the a ud io fi lt er in the o u tp u t of
the MX- l mo d ule . Ho wever, o ne can adjust
the slug in t he large inductor (L2) of the
MX - l to vary slightly the audio frequency
filter ba ndpass to a sett ing mo re suitab le to
ind ivid ua l preference . The aud io gain of
the AA- I is so grea t that a sharp aud io
filt er such as the surplus a nd inexpensive
FL-8 can easily be a dded between the
~IX- I a nd A A-l when space is available to
provide extreme audio se lectivi ty without
any addit iona l c ircuitry .

- - -
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o I am actively using a New E ng la nd R epeate r
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Opera t ion o n 20 and 15 Me ters

The firs t inclination when one
gates the usage of the modules
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To p view of the fo ur basic modules as packaged
by the author into a single band transceiver.
Details of modifications made are discussed in
the tex t.

The power supply [ or the author 's portable
transceiver consists of three 4.5 V flat batteries
held in the top cover of the transceiver enclosure .

modules cover 20 meters with their tuned
circuits but the VO- I module o utput must
be doubled to provide drive to the TX·j
and an injection voltage for the MX·1. It
would scem that better design of the YO·I
could have provided this simple featu re.
However, some consideration of the
modest cost o f the modules must also be
included.

The manufacturer does provide a
modu le (Ae-6) whic h conta ins a freq uency
doubler for the 40 meter output of the
VO- l , plus a CW monitor. However, a
simple frequency doubler can be construc
ted , as shown in Fig. 4 , which will also

serve the purpo se . The FET doubler shown
in Fig. 4(A) provides about 2Y at 14 MHz
which is more than adequate for the TX-I
and MX-l modules. However. eve n when
using this FET circuit there was fou nd to
be noticeable "pull" on the frequency of
the YO· I unless the drain circuit of the
FET was carefully tuned so that the output
frequency of the TX-l remained the same
under key-do wn conditions and under
key-up conditions wh en only the fe ed
through of the VO·I and the doubler could
be heard in a receiver. A less critical circui t
is sho wn in Fig. 4(B). This two-stage
doubler provides a broadband doubler, plus
a buffer stage. so pull on the YO·] is
eliminated wh en the frequency of the
latter is doub led from 7 to 14 MHz.

Operation of the modu les on 15m
becomes a bit more complica ted in that if
vfo operatio n is desired, the 7 MHz output
of the YO·] has to be tri pled , but the
MX·l canno t o perate on 15m and requires
a down-converter to tra nslate 15 m to 40m.
Of course, the necessary circuitry can be
provided and one can use the circuit o f Fig.
4(B) as a tripler by changing the value of
the inductor in the 2N706A collector lead.
The manufacturer recommends crystal co n
trolled TX· I operation on 15m. A rough
check indicated that the TX·j output
dropped at least 50% on 15m as compared
to its 40m output.

· 12VOC
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Fig. 4. FET doubler circuit (A) to conver t 40
meter VO-l outpu t to 20 m eters. Dual stage
circuit (B) provides better vfo isolation and can
also be used as tripl9r for 15 m eter o pera tion .

Packaging the Modules

After experimenting with the modules
on various band s, I decided to package
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VO-I ind uctor ca n. T he CW mo nitor ci r
cu it is mo un ted o n board s tock and visible
in t he t o p cen te r be t ween the VO-I and
;\I X- 1 modules. T he tone a nd vo lu me
potenti o mete rs arc PC b oard t ypes a nd arc
no t bro ught o u t as fro n t pa ne l co nt ro ls.
Once adjusted . th ey ca n be left as se t.
Somew hat h id de n behind t h is board IS a
500 p F pa pe r variab le ca pac ito r o f the
tra nsi sto r radio t ype . It is used fo r pea king
the ~ N44 2 7 o u t pu t a nd is co n nected
between grou nd and te rmina l L 0 11 t he
TX- I board fo r 20 m. T e rminal E on the
TX- I hoard is th e n left unconnec tcd . It
was found no t to be ne cessary to t unc the
MP56 5 14 stage . nor the input ci rc u it o f the
~lX-1 via fron l panel con tro ls whe n o per
at ing ove r a 100 10 150 k Hz band segmen t.
These stages arc peaked with t he compo
ne n ts a lready p ro vide d o n thei r PC hoard s.
Th e ~ OO /l A met er is clear ly visible a nd
nex t to it is th e 25 krl vo lume co n t rol w it h
o n/off sw it ch.

T he transm u / rcccivc sw itching ci rc uit ry
is a bi t more elabora te as that previously
described and is detai led in Fig. 5 . T he
ci rc u it ry allo ws hatte ry level monit oring
and rf o u tpu t level mo nit o ring. as well as
thc usual t ra nsmit/ receive tra nsfer fun c
tions.

O perat io n o f t he transceive r o n 20 m has
bee n bot h re wa rding a nd c halle nging.
T here is little mo re to do wi th t he tran s
cc ivc r in o pe ra tio n except to pea k t he
fron t pa nel fi na l t uning ca pac ito r fo r maxi
mum rf o u t pu t level o n the me ter. A 20 m
dipole cu t to freq ue ncy p rovides e xcel lent
loading.

Fig. S. A m ore elaborate send- receive swit ching
circuit wh ich provides an tenna switchover,
receiver muting during tra nsmi t, meter indica tio n
of battery level during receive, and m e ter indica
tion o f rf outpu t level during transm it.

Front view of the com plete book -size transceiver
package. Ccr uro is on fron t (lef t to righ t) are
volum e w it h h eadphone socket s un derneath ,
meter, send /receive sw itch, final tuning. band
spread l un ing, an d main tun ing.

~--=-------

~ rn~

t he m in to a t rul y sclf-co n tuined , co mp act
and port a ble single-hand Iran sccive r . I
decided o n 20 me te rs as the best co m p ro
mise hand for reason ab le perfo rmance .
po rtable a ntenna size. DX possibilities. e tc.
Ho weve r. the const ruc tio n descri bed ca n
cer tain ly be a ppli ed t o usage o f t he
modules of a ny o th er ha nd , O f even for
mult ibund usage.

T he first pho to sho ws the pla ce me n t of
th e four ba sic modules in th e boll o m
sect ion of an 8 x 4 x 2 in. e nclo su re
(simi la r 10 BUD CU-592 ,. The mo dules art:
al l mo un ted o n t he enclosure halt om p lat e
wi th th e sta ndo ff ha rdware provided with
th e mod ules. T he ~VO·I modu le is at top
left. th e i\IX- 1 mo dule at lo p right. t he
T X-I mod ule a t bot 10 m left and t he AA -I
mod ule at bo ttom right. T he place men t o f
the mo dules in t h is fa sh ion was d el iber
at e ly done so the lo w-profi le mod u les
would be to t he rear . T his al lowed t he
ucco mmod uti o n o f t he ba t te ry su pply in
th e rear u pper ha ll' o f the e nclosure. as
sho w n in th e phot os. In th e fi rst pho to.
you ca n sec t he ma in tu ning capacit o r t 150
p F) a t the up per le ft ha nd co rn er. This
ca paci to r was used to rep lace t he 4 30 pF
varia ble re moved fro m the VO -I mod u le .
Next to it is a :! 5 p F va ria b le wired in
para lle l to t he 15 0 pF variab le a nd used as
bandsp read t uning . Th e band spread tuni ng
was added beca use no reduct io n dri ve wa s
used for th e main tuning ca paci tor. It
allows fa r easier tuning to be do ne o ver a
narrow frequency ra nge . especially u nder
hea vy QRM co nd it ions. The VO·I d o ubler
circu it is mount ed o n perforat ed b oa rd
stock immed iat ely t o the rea r o f the
handsp read capac itor and to th e left of th e
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u nt u ned ampl ifiers arc part icular ly unsuit 
ab le. The circuit shown provides two addi

t ion al t uned ci rcuits before the \1:'\-1 for
add ed fro n t-e nd select ivity. In fa ct. one
cou ld ca rry this sequence fur t her by ad ding
m ore prea mplifie r stages wi t h high-Q tu ned
ci rcuit s in the sty le o f the o ld t rf recei ve rs
w ith 2 t o 4 rf a m p lifier stages. One
ad d it iona l p reamp lifie r stage in creases th e
se ns it ivi ty to abou t 0. 1 I1V o n CWo The

circui t o f r ig. 6 can function also as a
mixer on 15m to down-convert 15m in to
the \ l X- I. Used in th is manner. it wi ll
perform very well as a comp lement to the

TX-I on 15 m. I f one wanted to in crease
t he 15m sensit ivity further. ho wever. a n

ad d itiona l 3N 140 a m plifier st age sho uld be
used ahead of th e c irc ui t show n with 15m
coils used in both t h e ga te and drain tuned

circuits. As was ment io ned be fore . th e
AA-I mod ule provides so mu ch ga in that
an ad ditional audio filter can be used
bet wee n the \tX-1 an d AA-I uni ts. A
surplus FL.-8 type is very suitable and L~

on ~IX-I shou ld he shorted out for this
purpo se . Ano t her approach is to use a
transist o ri zed no tch filt er between th e
:\lX ~ 1 and AA-I wi t hou t disturbing the
audio filter o n th e f\.lX-l board .

Eve n if o ne tota ls up the cos t of th e
co mpone n ts necessa ry to p ro vide pream pli

fication . improved aud io selectivity and
v c r n i c r osci llator tuning for the
MX-l jYO-l co m b ina t io n on 80.40. or ~O

met e rs. it wi ll be fa r less than t he expense
a fa n y c a m m crc ial superhe terodyne

receiver . Ho wever, "clean" recept io n due
to th e lack o f spurious responses a nd the
su pe rio r ove rlo ad charac te rist ics o f the

FET MX-l and FET preampl ifi er wilt ma k e
rece pti on much marl' enjoyable .

The TX- I p e rforma nce ca n be im pro ved
by the ad d ition of another trans is tor PA
stage. Ho wever. there is probab ly not too
mu ch value to increasing the power level
for por tab le operation to the 5 -~OW cate
gory . Successful operat ion a t t hese levels is
a lmos t 90% a q uest ion of opera to r tech
niques. The min im u m power leve l which
probably shou ld b e aimed for if o ne want s
to boo st the TX- I level t o a rea ll y usefu l
va lu e is 50 -70 W.
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Fig. 6. Improved receiver performance can be
achieved by a sim p le MOSFET preamp. Circu it
shown can be built as a single band pr eamp jf

desired. A s shown, it funct ions as pr eamp on 40
and 20m and as a down-converter to 40m for
15m inpu t signals.

The o pe ra t ing rules for a t ransce iver of
this power class ca n probably be expressed
in t wo phrases :

I . J\'C I'£'r ca ll CQ as it is a comp lete
waste of time .

:!. When answering a CQ . wai t first to
hea r if any s trong so u n di ng sta tio n repli es

also . If so , do not att e m pt to ca ll the
sta t ion , un less he Lit er se nds a QRZ and
ca nnot appa re n t ly establish contac t with
the firs t sta t ion who ca lle d. The rules an;'

simp le to sta te and d ifficul t to follo w, But ,

Q SOs wi ll result ins tead of discard ing
lo w-p o wer o peration as a wash' o f time .

Further Im pro vin g Performa nce

The m odules t hc msc lvcs work so n icel y
for the ir inte nd ed purpose t ha t th ere
inevitably fo llows the d esire to L1 S,-' them as
th e ba sis for more e la bora te eq u ip men t.

Parti cularly in the case of th e MX-! , the re
is considera b le va lue to th is id ea as wit h
some ad di t iona l c ircu itry the MX-I can be
transfo rm ed into a n excellen t and in ex p en

sive CW receive r t ha t cou ld riva l any o f t h e
chea p-to-mode ra te pr -iced receivers o n th e

market .
Figure 6 sho ws an FET pream plifi er

st age th a t provides a goo d boost to t h e

MX- I se ns it ivity by co m plemcn ting its
exist ing lo w-no ise FET charac te r ist ics. It is
not recommended that o t he r types o f
transistorized preamplifiers b e used before
the MX-I since ve ry fe w will have t h e noise
c h a r a c t c r i s t ics necessary . Broadband,
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A lbert H. Coya WB4SNC
171 0 S W 83rd cr.
Miam i FL 33155

a a
T he muffled sound of the telephone be ll

awakened me . My han d reached out in
the dark trying to locale the phone . I had
just fallen aslee p a few minutes earlier.

" Hello?"
"Albert, I'm sorry to wake you up at this

time, but you are flying tomorrow morn ing
to Nicaragua ."

"What? What is going o n in Nicaragua?"
..A volcan o is erupting. and we need

aeria l pictures of the volca no and a first
hand story on the refugees and dam ages."

When you arc a press photographer and
yo u work for the largest newspa pe r in the
South of the United Sta tes. this conversation
is not unusual. I am th e only Spanish
speaking ph otographer on the staff of Th e
Miami Herald so every time so mething is
cooking in Lat in America it is a good bet
they will send me dow n there. The mud of
the Puerto Rican fl oods was st ill fresh on my
shoes.

·'We have reservations fo r you at Lan ica
Airlin es, 8 :00 AM," instructed my boss'
voice .

"Okay. I'll be at the airport on ti me."

W B4SNC, A lbert Coya, at his shack. The equip
m ent is a HN -10 1 Heathk it, a H'I 32 m onobander
for 20 meters, an d a homebrew linear. Other gear
shown homebre w phone patch , frequen cy coun t
er, keyer, SN R me ter, m onitor scope, and power
supply for both rigs.
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I looked at the clock. It was midnigh t. I
had not been in Nica ragua befo re , and I
needed some fast info rmat ion o n what was
going on there . My thoughts went to my
ham rig lying there in t he shack . Anyhow , I
co uld not go back to sleep, and the XY L was
already looking for my light suitcase .

While the coffee pot was gett ing hot, I
wen t down to the shack a nd turned on th e
ng.

The familiar ru shing noise came fro m th e
speaker. I tried 20 meters and to my su rprise
I foun d it was still open and a few QSOs
were going on . I stopped the dia l in the spot
where a co nversatio n in Span ish was in
progress. After listening a few minutes, I
had n' t heard any identifica tion. so I decid ed
to break in .

" Break , break, this is WB4SNC in Miami,
looking for Nicaragua - is Nicaragua o n the
freq uen cy, please?" I said in Spanish .

·'A statio n from Miami is breaking in,
Carlos ... " said one o f the voices in Span
ish .

" I am lookin g fo r Nicaragua, amigo . I
need some information on the volcano erup
tio n."

Jaim e Saen z, ·n '12JS, at his shack in Granada.
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" Hey , Ja im e, that eall is for you !" an
other voice said.

I couldn' t believe it. My first try, and
there it was : a Nicaraguan station!

"Hello , this is YN2JS. in Granada , Nicara
gua. T he name here is Jaime Saenz. Can I
help you in any way. amigo'!"

"Wow! Boy. I am lu cky ! Ja im e. this is
WB4 SNC, in Miami - the name is Alber to . I
am a newspaperman and I have to fl y to
N icaragua tomorrow morning to cover the
eruption of the volcano Cerro Negro. and I
need some in forma tion on w hat is going on .
Is your city affec te d by t he eruptio n'!"

" Oil, no , we don 't have an y p roble ms
here. The volcan o is in the west side of t he
count ry and th e most affected city is Leon .
The d amages arc es tima ted in many thou
sands o f dolla rs, and the refugees arc pouring
out of the vici nity of Cerro Negro. At what
ti me are you co ming?"

" I am taking the 8 :00 AM pl ane , and I
will be th ere before noon ."

" Okay, I will wait fo r you at the airport."
" What?"
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" Do you co py me?" Jaim e said, "There is
no QRM in this side; I repeat - I will wait
for you at the airport:'

I thought I was having trouble again with
my lousy dipole . I blamed myself again for
not putting that quad up the previous
weekend .

"H ola . this is WB4 SNC in Miami, do you
st ill copy me, Jaim e?"

"S i. go ahead: '
" You said you will wa it for me at the

airport. I be lieve . Bu t . J aime. you do n't have
to do that. I only need some information on
the volca no. so I wi ll know wh ere to go from
the airport. You da n', have to wait fo r me.
Of course , it will he very nice o f you, and I
will have th e pleasure to sha ke yo ur hand ,
but I don ' t wa nt to bo ther you . . . YN2J S,
th is is WB4SNC in Miami, go ."

" II is no bother at all, old man. I will wail
for you at the airport, and t ha t is final. "

" Okay. Jaim e, if you want it tha t way .
Please , re nt me a jeep or a fou r-w heel
t rac tio n tru ck for ro ugh terra in . Mo ney is no
problem . Probably I will have to rent a

73 MAGAZINE



Cleaning the streets.

plane, but there's a good chance the govern
ment will let me use military transport. I
must take some aerial pictures of the vol
cano before we go by land in the jeep."

We said "hasta ma nana " with the usual
courtesies, an d I went to bed to grab a
co uple o f hours of slee p.

I reached the Lanka counter at 7: 00 AM.
"Sorry, senor, the plane departed five

minutes ago."
"What? They told me the night was

scheduled for 8 :00 AM ."
"Last night's clerk made a mistake, and

we are very sorry abo ut it."
I grabbed a phone and called the editor.
" Postpone everything, Albert , maybe

you 'll be able to take another plane in the
afternoon ," he said .

I went back home. I wanted to call Jaime
and tell him not to wait for me .

Again to the shack , looking at 9 :00 AM
for a Nicaraguan station. I have only thirty
minut es to contac t Jaime. After trying for
ten minutes, a YL voice in Spanish answered
my call.

'This is II C2NA, In Guayaquil, Ecuador,
old man. I have a sked with Nicaragua in one
hour, and maybe I can relay the message .
The handle here is Nena. '

I told Nena the story and asked her to tell
Jaime to wait fo r me at noon on 15 meters
around 21.280 kH z.

Back in the office, the editor's secretary
gave me a ticket for a Pan American flight
that afternoon . Things looked better then ,
and I went home to contact Jaime and get
my suitcase.

The sked was on time and YN2J S an
swered my call.
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"New arrival time, Jaime - I think I will
be in Managua around 6 :00 PM. 73, and I
will see you later. Hasta luego .'

"M uy bien, Alberto, I will be waiti ng for
"you.

But someth ing was against my plans. The
Pan Am fl ight was not direct to Nicaragua,
and the first stop - San Pedro Sula, Hon
duras - was diverted because of bad weath
er, and the plane landed in Guatemala.

The last news said that the volcano was
losing power, and I knew the only chance I
had to take pic tures of the action was fl y ing
there the next morning ; not later.

Somebody up there must like me, be
cause my prayers were answered and Pan
Am sent a plane to pick up the passengers to
Nicaragua.

The 707 lan ded in Ma nagua at 9 :45 PM,
and I was worried abou t Jaime wai t ing all
that tim e. I th ought I wasn' t going to find
him there, bu t I was wrong, and a young,
smiling, tall fellow extended his hand to me.

" You must be Alberto , WB4SNC . . . "
"And you arc Jaime, YN2JS .. . "
We shook hands. The jeep with the driver

was wait ing for me . This was my first test of
what the interna tio nal brotherhood of ham
radio is.

We had a ty pical Nicaraguan meal, with
"churrasco" (thick steaks broiled on char
coal) and country beer.

The next morning Jaime had the jeep and
the driver waiting for me at the hotel, and
fro m there we went to the mil itary airport.
Aft er so me red tape, we used a gove rnment
plan e and fin ally fl ew over and took pictures
o f the volcano. It was a very impressive
spectacle!

After returning to the airport we drove
the hundred miles to Leon, and started
looking for refugees and signs of destruction .

The city of Leon was covered by a thick
bla nke t of black volcanic dust. Red Cross,
civic institu tions, and radio operators had
joined in a well-coordinated net to help the
refugees.

Every time the winds blew, the micro
scopic dust got airborne and made us cough
and sneeze. After six hours in the place I felt
as though I had sinus trouble .

Talking to the refugees, I realized all the
traged y of these poor people driven from
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Whether you're a newcomer or an oldtimer,
you 'l l f ind " T he Radio A mateur's FM Hand
book" to be the most valuable repeater aid you
can get .

FOR THE OLOTIMER
t he Hand b o ok tells . . .

e how t o d e feat d eSEmsit iution
e ho w to calcula te a tte nuation according t o fr equ a nc y

spacing. a n ten na sepa ra t Ion
e ho w t o build sop h istica ted contro l sy st ams. usin g

lei. t imers. re lllYS, steppers, o r T o uchto ne
. how t o b u ild automlltic logging and id enti fica tion

devices
e ho w t o bu ild au tomatic phone patch"

FOR THE NEWCOMER
the Handbo o k t el ts ...

e ho w to p re pare t o r a rep... tee
. ho w t o get a , epellter site
. now to build a repe a ter
e hc w to keep a repea t er on t h e air
e ho w 10 d e t e rmine a p rospec tive repeater ' s ,ange
e ho w t o ljIet you r rep e a ter license

The Handbook contains 208 pages of usefu l,
hard-t o-come-by . information, and it's wri tten
in an interesting, personal view by Ken W.
Sessions, Jr. (K6MVHI former ed itor of FM
Journal , now manag ing editor of 73.

-----------
Order f rom:

73, Inc.
Peterborough NH 03458
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Little refugee with the dust o f the volcano on her
face .

their small farms with only a few belongings
over their shoulders.

We went back to Managua after visiting
places accessible only by jeep. Jaime insisted
tha t I check out of the ho tel and go to his
home and meet his family an d friends in
Granada. He lives in a palatial home with his
parents and eight brothers and sisters. The
house was very appropriate for a big fam
ily ~ a two-story green building, with a quad
antenna one hundred feet in the air. A
typical Spanish home with a cent ral patio,
and the flavor of the old coun try , com plete
with real hospitality, Latin ham style.

After dinner that night, Jaime took me to
the Jockey Club to meet his friends, a group
of radio amateurs alerted by him o f my
presence in Granada . Of co urse, we talked
radio, and they made me feel at home ,
forgetting how tired and sleepy I was.

We called Miam i and made a contact on
75 meters ,wit h WA4ZZG , Rafael Estevez ,
who ran a phone patch with my XYL at one
o'clock in th e mornin g.

This is the sto ry of my fast trip to
Nicaragua and my first co ntac t with what
really exemplifies the brotherhood of ham
radio : an unwritten code of gallantry and
courte sy.

. , ,WB4SNC
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rLil©rn~~rn STUDY GUIDE

Questions & Answers Part I

F
o r a little over three years, we have
been presenting a more-or-less con tin

uous series o f study courses for the Gen
era l, Ad vanced, and Ex tra class licenses,
which avoided the "quest ion-and-answer"
format so popular with many license cour
ses in fa vor o f explana t ion in depth of the
theory behind the quest ions.

Co ntent o f these courses ha s been deter
mined by the " study questions" made
available by the FCC for would-be appli
cants . We refrained from using the Q&A
format in the belie f that it would lead
toward memorization of th e mat erial ra th
er than toward learning of the processes
involved - and in a co nviction that ac tual
understanding of the theory was of fa r
more importance to fu ture enjoyment.

Ho wever, we recognize tha t some read
ers can comprehend the ma teria l more
rapid ly by a Q&A technicue tha n by our
extended technical discussio ns, and also
that anyone can make use of a checklis t
against which to test his understanding.

We must emphasize that fo r some q ues
tions a number of answers may be correc t ,
and our answers do not a tt empt to provide
all the possible correc t responses. In some
cases, the study questions are so phrased
that no "correct " answer is possible (for
instance, q uestion I below). In these cases,
we simply indica te the so urce or so urces

•
from which material satisfying the questio n
may be obta ined .
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Many of our answers conta in references
in pa ren theses. T hese references are to
ins ta llments o f our previous study courses,
and indicate where detailed discussion of
the principles involved may be fo und .

The stud y list for each class o f license is
far lo nger and more detail ed than is the
actual examinatio n. In addition, most o f
the questions in the actual exa m are of the
multiple-choice ty pe, in which yo u selec t
the right answer from several (usua lly five)
possibilities, while those in the study list
call eithe r for direct specific answers , o r for
discussion. Both these d ifferences are ap
parently design ed to help assure that any
one who can answer all the quest ions on
the study list accura te ly will have little
di fficulty with the ac tual examina tion.

1. Questions based on Part 97 of the
Commission s rules.

T his is not a specific question and so
cannot be answered direc tly. It is in tended
to indica te that the actual exam will
co ntai n a number o f questions dealing with
p er m issible subbands, opera ting pro
cedures, and so fo rth, a ll o f which are
spe lled o u t in Part 97 of the FCC Rules
and Regu lations. A copy of Part 97 may be
o ta ined from the Governmen t Printi ng
Office, or fo und in so me of the larger
public libraries. Be sure to check the latest
edition: the rules cha nge wit h su fficient
rapid it y to make th is ca ution necessary.

89



2. Of what use is a bleeder resistor In

amateur equipment?
A bleeder resistor is an integral part of a

power supply, and serves two primary
purposes. From a technical point of view,
its primary pu rpose is to provide a definit e
minimum load upon the power supply and
thus improve regulation and filt ering. From
the viewpo int of opera tor safe ty, its pri
mary purpose is to " bleed" off th e energy
stored in the filt er capacitors and so
prevent electrical shock. However , resistors
can open-circui t without warning, so that a
bleeder resistor sho uld never be trusted
when you work on a power supply; th is
makes the safety purpose somewhat decep
tive.

3. Defi ne skin effect. How can this
phenomenon be minimized ?

"Skin effect" is the tenden cy of radio
freq uency energy to travel on the surface
of a co nductor rat her tha n uniformly
throughout the co nduc tor's volume. This
causes t he rf resis tance of a conductor to
be greater tha n its de resistance. The effect
can be minimize d by using conductors with
large surface area (strips or tubes ra ther
than solid wire), and by using " Ii tz." wire'
which consists of many small stra nds of
wire so braided that each is on the outer
surface for the same perce ntage. (General
co urse, Part lIB )

4. List some opera ting procedures which
can be employed to minimize in terference
and congestion of the amateur bands.

Avoid excessively long transmissions,
always listen befo re transmit t ing (t o be
cert ain that the frequency is not alr ead y
occu pied), speak clearly and distinctly to
reduce t he need for repeat ing info rmation,
and do your operati ng when the bands are
least heavily occup ied . (General co urse,
part XII)

5. Describe the operation and usage ofa
cathode follower.

The cathode follower is a vacuum-tube
am plifier circuit in which the plate is
grounded (so far as signals are conce rned)
and output is taken from the cathode. As
the grid voltage is varied by the input
signal, curre nt through the tube also varies.
The current variation appears as voltage
variat ion across the cathode resistor. This

90

variati on in cathode volt age opposes the
change in grid voltage, producing very high
input impedance for the circuit and a
voltage gain always smaller than 1. High
current is available, however, and the high
current and low voltage of the output
result in low output impedance. The cath
ode follower is frequently used as an
impedan ce transformer or "isolat ion" cir
cuit because its high input impedance
imposes little load on the driving circ uit,
and its low output impedance makes it
relatively in sensitive to loading by the
circuit which it drives. (General course,
part V)

6. How does frequency tolera nce affect
band edge operation?

The existence of a "tolerance" implies
possible errors, and in order to be certain
that one is operating whtin the limit s of a
band it is necessary to add the maximum
possible error permitted by frequency tol
erance to the supposed frequ ency, when at
the upper band limit, or subtract the
maximum possible error, at the lower band
limit. If this is not done, the error may put
your actual signal outside the band limit ,
which is illegal. (General co urse , part VIII)

7. What is impedance matching and why
is it importan t?

lm pedance matching is the name given
to the process of assuring that each of two
separate components in a signal chain is
operating under the condit ions fo r which it
was designed. These conditi ons are nor
mally specified in terms of " im pedance";
and when impedances arc matched , po wer
transfer is most efficient. In ham parlance,
" impedance matching" is usually applied
to discussions of mat ching antennas with
feed lines and fecdlincs with transmitters.
In this case , an ap proxima te match is
necessary to achieve satis fac tory power
transfer or "loading" and to minimize
und esired radiation by the feedline. (Gen
eral course, parts IV and XI)

8. flo w is the plate circuit efficiency of
a vacu um tube determined ?

Divide the measured signal power out
put of the tube by the measured dc power
input. The result will always be a fra ction
smaller than 1. It is normally expressed as a
percentage. (General course, part V)
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9. Wha t is amplitude modulation (A M)?
flow is the intelligence conveyed ill all AM
signal?

Amplitude modulati on is a te chnique
for co nveying information by varying the
amplitude or st rength of the transmitted
signal. It is the most co mmo nly employed
form o f telephone communication . In AM,
the intclligcnce is conveyed in a pair of
symmetrical side bands, one on each side of
the carrier wave. The sideband energy
mixes with the constant energy of the
carrier wave to vary the am plitud e of the
composit e signal envelope. (Genera l course ,
part IX)

10. What is m eant by the ripple fre
quency ofan ac power su pply voltage?

"Ripple" in the out put of an ac-oper
ated power supply refers to the alternating
component which remains in the dc output
aft er filt ering. "Ripple frequ ency" is the
rate at wh ich the ripple alternates . Ripple
frequen cy is related to the frequen cy of
the ac input power. With hal f-wave rectifi
cation, ripple frequency and input fre
quency arc the same . With full-wave, ripple
is at twice the input frequency. (General
course, part VII)

II . What is a third party agreement?
Int ernational regulat ions, to which this

nation is a party , absolutely forbid inter
national transmission of messages between
amateur radio statio ns on behalf of an y
person except the two operators involved.
Such messages are kn own as "third part y"
tra ffic. The regulations permit t he rule to
be suspended by special agreement be
tween the two nations involved , however,
and such a special agreement is known as a
third party agreement. The U.S. has third
party agreements with a number of other
nations (but not all), and third party traffic
may be handled with those nations. (Gen
eral course, part XII)

12. Ho w do es a zener diode opera te and
of what use is it in amateur equipment?

A zener diode operates by means of the
"zener effect" in specially constructed
semiconductor junctions, which maintain s
a constant voltage drop across the junction
regardless of lhe current through it (so long
as the device is not burned out by excessive
current). The zener diode is used as a
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voltage regulator, and as a source of refer
ence voltage for electronic regulator cir
cuits. (General course, part VII)

13. Define standing wave ratio (S ltlR).
flow can tile SWR of:a line he determined?
How are the SltlR of a line and its
characteristic impedan ce related? Nam e
some factors that affect the characteristic
impedance of all air-insulated parallel
conductor transmission line.

Voltage sta ndi ng wave ratio , to give it
its correct name, is defined as the ratio o f
max imu m voltage to minimum voltage
along a fced line or o ther conduc tor which
is supporting a sta nding wave of rf energy.

The swr of a li ne can he determined by
measuring rf voltage alo ng the line, deter
mining maximum and minimum rea dings,
and dividing the smaller into the larger.
Alternatively, it may be determined by
doing the same with current ra ther than
voltage measurements. Commercial "swr
meters" usually measure fo rward and re
flected compo nents of power, and convert
the resulting " reflec tion coeffi cient " into
"swr" by means o f t heir calibra tion.

The swr of a line is not directly related
to its charac teristic impedance, but is
directly related to the ratio between the
impedance of the line and of the load. Swr
is equal to the ratio of these impedances.
Additionally , swr modifies effective lin e
impedance between limits determined by
multiplying line impedance by swr to
obtain the upper limit , and dividing by swr
fo r the lower limit.

Factors affecting she characterist ic im
pedance of an air-insulated parallel-con
ductor transmission line are the spacing
between co nductors and the conductor
diameters. A less impo rtant fac tor is the
dielectric constan t of the air , nominally I
but varying with humidity and temperature
fro m day to day. (General co urse , part XI)

/ 4. What is meant by the maximum
plate dissipa tion ofa vacuum tube?

The maximum plate dissipat io n of a
vacuum tube is a rating, normally given in
watts, of the amount of heat which the
tube's structure ca n withstand . It is the
difference between the de input power and
the output signal power when the tube is
dissipating all the power which it is capable
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of converting into heat. (General course ,
part V)

15. Whar is a de cibel?
A decibel is one-tenth of a bel. The bel

is the unit of power ratio. A power ratio of
one bel means that one power level under
consideration is ten times the other, regard
less of the actual level. The bel is the
logarithm of the actual power ratio , so that
2 bels represent a 100-to-l ratio, 3 bels a
1000-to-l ratio , and so forth. (General
COUI~e, part Ill)

16. What is a harmonic? List ways of
min imizing harmonic generation in fre
quency doublers, racuum tube amplifiers,
transmission lines, and antennas.

A harmonic is an rf signal at two, three,
four, or some other whole multiple, times
the frequency of the original or "funda
mental frequency" signal. Harmonics are
generated only in non-linear circuits, and
may be minimized by avoiding non-linear
ity where possible.

The purpose of a frequency doubler is
to generate the second harmonic of its
input signal. However, odd harmonics may
be minimized by use of a push-push circuit.

Harmonics cannot be generated by
transmission lines or antennas unless cor
roded joints are present to introduce non
linearitics. Keeping the antenna system in
good physical co ndit io n, therefore , will
prevent harmonic generation there. (Gen
eral course, part III)

J7. What is a crys tal resonator?
A crystal resonator, more frequently

called simply a crystal, is a thin slice from a
quartz crystal used to determine the fre
quency o f an rf oscillator by means of
mechanical resonance. Frequency is deter
mined by the shape and size of the crystal.
(General course , part VII I)

18. flow do electroly tic: capacitors o per
ate and why are they widely used in power
supply circuitry?

The elec trolytic capacitor is composed
of two plates of metallic foil , with a moist
electrolyte separat ing them. Chemical ac
tion of the electrolyte forms an insulating
compound on the surfaces of the plates.
This is the dielectric of the capacitor.
Because such an electrochemical dielectric
can be much thinner than any conventional
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dielectric, electrolytic capacitors provide
large values of capacitance in relatively
small packages, and for this reason are
widely used in power supply filter circuits .
(General course, part VII)

19. What symbols does the Commission
use to designate how th e main carrier of a
signal is modulated?

The FCC uses the alphabetic symbols
"A" fo r amplitude modulation , "F" for
frequency or phase modulation, and "P"
fo r pulse modulation, together with nu
meric suffixes: "0" indicates absence of
any modulation , "I " indicates telegraphy
without accompany ing audio mod ulation,
"2" indicates telegraphy by the keying of a
modulating audio frequency or by keying a
modulated signal, " 3" indicates telephone
(voice) signals, " 3a" indicates SSB, "3b"
indicates two independent side bands (NOT
DSB), "4" indicates facsi mile signals, "5"
indicates video signals, and "9" indicates
signals not classifiable under the remaining
codes. Thus "A I" is o n-off keying of an
unmodulated carrie r , "A3" is AM voice,
"Fl" is frequency-shift keying of an un
modulated carrier, and "F3" is FM voice.
"AO", "FO", and "PO" all indicate unrno
dulated signals, but "AO" is usually used in
preference to the o ther two .

20. What are some possible causes of
excessive plate curren t ill a class C power
amplif ier?

Some of the possible causes of excessive
plate current in a class C amplifier are (I)
mistuning of output circuit, (2) excessive
coupling between output circuit and load,
(3) loss of drive (if self-biased) or loss of
grid bias voltage (if externally biased), (4)
excessive operating voltages on plate ,
screen , or both, and (5) gassy tube in
amplifier. (General co urse, part VI)

21. List several characteristics of a
vertical quarter-wavelength antenna.

If operated against actual ground or an
effective ground plane, the vert ical quarter
wave antenna has a feed-point impedance
of approximately 370. and a low vertical
angle of radiation. The low angle of radia
tien makes this antenna effective for skip
signals at maximum range, and in the VHF
bands, prevents loss of energy at unusably
high angles. The horizontal directional pat-
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People who know obout quolit

know obout Sentry

From South Africa to the Hawaiian Islands, you'll find
Sentry crystals. The personal choice of both amateurs
and professionals.

You'll also find us as standard equipment

in the best of radios, and wherever quality,

dependability and service are important. If

these are important to you then specify

Sentry crystals.

Today, more and more people are turning to

Sentry. That's because we take extra care to

make sure when you buy crystals from Sentry

you "Buy the Best".

If you haven't received a copy of our new

1972 Catalog of Precision Quartz Crystals

and Electronics for the Communications

Industry send for your copy today.

TT

"Buy the Best"

SENTRY MANUFACTURING COMPANY
Crystal Parle, Chicleasha, Olelahoma 73018

______PHONE, 405-224-6780 I TWX 910-830-6925 ---------



tern is omnidirectional. Radiation from
this antenna is vertically polarized. Finally,
the quarter-wave antenna is the shortest
conductor which can be used as a resonant
an tenna; any shorter st ructures must he
loaded to an electrical qu art er-wave in
order to achieve resonance. (General
course, part XI)

22. What is TVI? /low can it be reme
died if th e amateur sta tion is at fault? If
th e TV receiver is at fa ult ?

"TVI" sta nds for "television inter
ference," or interferen ce to television re
ception caused by radio signals. Any radio
signals may cause T VI; hams are not the
only offenders. If the ama teur station is at
fault , TVI may be reduced by assuring that
no rf energy escapes from the amateur
sta tion except within ham bands. This is
accomplished by shielding and filt ering
equipment, and by proper adjust men t of
the transmitter and an tenna . When th e
amateur station is emitting no energy
except in assigned amateur bands, any
remaining TVI must be due to faults in the
TV receiver. No t all these can be overcome ,
but in general , inst alla tion of a high-pass
filt er in. the TV antenna feedlin e to reject
amateur signals , togeth er with (if neces
sary) tuned traps to specifically reject
signals from the interfering station, may
reduce the problem. (General course, part
XII )

23. How can transistors be used in
electronic equipment? What is the beta ofa
transistor? Compare the elements of a
transistor to a vacuum tube '5.

Wit h notable exceptions due to power
limitations, transisto rs may be used in
electronic equipment in almost any place
that a triode vacuum tube can be used. The
major exce ption is that transistors are not
yet capable of handling both high fre
quency and high power simult aneously,
alt hough they can o ut perform tubes both
at high power with low frequencies, and at
high frequencies with low power.

The beta of a transistor is its de current
gain , measured as the change in collec tor
curre nt for a specific change in base cur
rent with both base-emitter and co llec tor
emitte r voltages held constant, in the com
mon-emitter configuration.
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The emitter of a transistor corresponds
to the cathode of a vacuum tube, the base
to the grid , and the co llector to the plate.
(General course, part IV)

24. What is-« meant by percentage of
modulation ? What is the maximum legal

•

limit to which an ama teur transmitter can
be modulated ?

The modulation percentage of any
transmitter, AM or FM, is defin ed as 200
times its modulation index. The modula
tion index is defin ed differently for AM
and for FM. With AM , modulation index is
defined as the peak amplitude of the
modulating signal, divided by the ampli
tude of the unmodulated carrier, and is
usually calculated by dividing the di ffer
ence between " crest " and "trough" levels
of the output signal by the sum of "crest"
plus "trough" to produce a fractio n be
tween a and I. For F M, modulation index
is equal to maximum deviat ion divided by
maximum modulation frequency. In all
cases, amateur signals are limited to a
maximum of 100% modulat ion. (General
course. part IX)

25. Describe briefly ho w oscilla tors
operate. Wh at are th e most co m mon ty pes
of oscillators and ho w do they dif f er from
each other?

Oscillators generally consis t of an ampli
fier, a resonator, and a feedback circuit so
arranged tha t output of the amplifier is
returned to its input in the pro per phase to
provide adequa te inp ut level and mai ntain
maximum output. Any of these compo
nents can be varied to produce a diffe rent
type of oscillator. Some co mmon oscillator
types are the lIartley , which has its feed
back network connected in the cathode
circuit through a tapped coil; the Colpitts,
which employs a capacitive voltage divid er
for its feedback network ; and the Arm
strong, wh ose feedba ck network is in the
plate circuit. (General co urse, part VIII)

26. Why is a cen tertap return con
nection employed on the secondary of a
transmitting tube 's filament transformer?

To prevent or at least reduce ampli tude
modulation of the output signa l by the ac
volt age applied to the filament. (General
co urse , part VII) .. .Staff
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NEW 2 METER FM TRANSCEIVER Model SRC·146

Frequency 143-149 MHz
(2MHz spread)

Number of channels 5
Supplied with 146.94 simplex.

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

R.F . Output. . 1 walt minimum
Sensi tivity bette r tha n 0.4

uv/20 D B O.S.
A udio ou tput 500 mw
Meter monitors battery voltage on

Tx. S Meter on Rx
Current drain .400 maTx.

J5 maRx SBY
Size. . .. . J fYs" high x 3" wide. x 10/8" deep
Weight 24 oz.. less

batteries
Options : ex ternal mic . or mic-speaker. stubby flex ible

antenna, desk top charger. leather case.

Suggested
Amateur
Net Price

Consider the new VHF-Fl\I hand he ld Transceiver by Standard Communicat ions Corp.. with ex
clus ive Astropoint design. For complete specifications and the name of your nearesl dealer. write :

STANDARD COMMUNICATIONS CORP.
639 North Marine Aven ue. Wilmington. California 90744.(213) 775-6284
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Th e following circuits have appeared in the referenced books, magazines. application notes, etc.

While we try to reproduce all of th e information tha t should be needed b y an experienced cons truc tor,
readers ma y want to avail themselves of the original sources for p eace of mind.

R eaders are requested to pass along any interesting circuits that they discover in sources o ther than
U.S. h am m agazines. Circuits should be oriented to w ard aml1 teur radio and exp erim e n ta tion rather
than industrial o r com p u te r technology . Submit circuit with ail pa rts values on it, a very brief
exp la na tio n o f the circuit and an y additional p arts information required. give th e source and a note of
permission to rep r in t from th e copyr igh t holder. iran y, and th e reward f or a published circuit will be a
c hoice o f a 73 bo o k . Sen d you r cir c u its to 73 Circuits Page, 73 Magazine. Peterborough NJI 03458.
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A sim ple and efficient phone patch, by Herbert S,
Brier W9EGQ, from an article by that title in the
December 1960 issue of 73, Still as sim ple and
efficient as ever!

Two meter preamplifier, MOS FET. C4-S are bu t
ton mices and support transistor leads forming
resonan t circuit, L l is JFD LC374 tan k circuit
which contains Cl, L2 is 6T #22 enamel on 5 m m
slug-tuned form, tap at 1 turn. 3N lS 9 will also
work in circuit. Circuit courtesy of RTTY Journal,
P,O, Box 837, Royal Oak MI 48068. Circuit by
WBBBB.
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VHF T V tuner using the FT06 01 dual-gate MOSFE T in RF amplifier and mixer s tages, circuit courtesy of
Fairch ild Semiconductor, 313 Fairchild Drive, Mountain View CA .
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Variable power supp ly. Here 's an oldie but goodie submitted by W4I 01 and ta ken fro m a 20-year-old
Heath fly er. If you keep in mind the tilsment requ irem en ts you can use 6L6s, 6Y6s, 16195, 80 75, 16 255,
8375, etc.
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Code practice oscilla tor or perhaps a n oisy alarm
for th e home, boat or car. Circuit cour tesy
Calectro Handbo ok ($.50, GC Electronics, 400 S.
Wyman, Rockford IL 61101 ). NPN transistor is a
Calectro #1<4 ·506 .
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Light operated relay. It takes 220 foot candles to
turn this on. Turning off the Ught turns off the
relay. Circui t courtesy Motorola Semiconductor
Power Circuits Handbook.
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Crystal oscillator calibra to r, high ill square wave
ou tpu t (which means you will be able to hear it up
in to th e VHF bands), wh ich may be made into two
calibrators since th e circuit uses only half of the
IC. Th is circuit appeared originally in HMA -36,
Radio A m ateur 's IC Projects by Motorola, available
free by writing Departmen t 73, Box 20924,
Ph oenix AZ 85034.
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Two oscillator circuits [or aligning receivers, en
onymously presented, originally, in FM BulJetin,
VoU, No.5, June 1967, reprin ted in 73 'e "FM
Anthology I," available from 73 Magazine for
$3.00.
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Foolproof Battery Charger. T2 is a Sprague 11 Z 12.
Protects battery against overchargin g or reverse
chargin g, also protects itself against shorting or
hurting another supply. Will supply 16A. Circuit
courtesy Motorola Semiconductor Power Circuits
Handbook.
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VHF amplifier used to measu re gain , noise figure
and AGe performance of the Fairchild FT0601
MOSFET. For AGe op eration, dual-gate MOSFETs
have a built-in advantage owing to their separate
gates, especially in the VHF region. Amplifiers
such as this one eliminate cross-modulation distor
tion, decrease receiver n oise and avoid shifting o f
the receiver 's cen ter frequency. Schematic from
F a irchild Semiconductor Application Note
AFP-l89.

Crystal oscilla tor for receiver direct conversion.
This oscillator will beat against an incoming signal
and s tay righ t on frequency even though yuur
receiver may drift a bit. Great for R TTY au tostart,
net operation, and fixed frequency biz . Circuit
courtesy W9ZTK, W9YPS and the RTTY Jo urnal ,
Box 837, Royal Oak MI 48068. Crystal frequency
= net freq uency + 2.125 kHz for TT au tostar t. A
7075 surplus FT2243 crystal can be ground up a
co uple of kHz so the end resul t will be au restart on
7075 kHz .

L1 = 15164 ID, 0 .8 " long, 5T #1.8 s.p . wire, tapped
at 2.5T.
L2 = 15164 ID, 0.8 " long, 4T #22 s.p, wire , tapped
a t 2.5T.

Typical circuit for a Lwett audio power amplifier,
using Motorola's Functional Circuit MFC8010.
Circuit and data from Motorola's Fun ctional Cit
cuits book of application n otes.
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Direct-reading capacitance meter. From an article by Roy A . McCarthy K6EAW, in the very firs t issue of
73 Magazine, October 1960.

Wave Propagation on VHF
The f oll owi ng chart IS re printed f rom Radio ZS, SA RL, Box 3911, Capetown. It was

prepared by ZS2FM.

TYPE OF

PROPAGATION TIME 50 MHz 144 MHz

"Ground" Wave Daily 200-300 Miles 150- 200 Miles

Depending on terrain , power and antenna gain .

Sporadic E Summer months 400-2500 Miles 1000 M iles
Mornings & Even ings

Tropospheric Watch the weather 400-1500 Miles 500-2500 Miles
Bending. (Temp.
lnversion.l

Aurora During ionospheric 1300 Miles 1000 Miles
storms at nigh t.

Meteor During meteor 1500 Miles 1500 Mites
Reflection*

Ionospheric Summer months 1400 Miles 1400 Miles
Scatter"

F2 Layer A t peak of 1200 Miles
sunspot cycle

" Req uires high power and high gain antennas at both ends of circu it.
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John N . Edgerton WA 3PRV
129 Robinson Drive
New Castle DE 19720

helps tune more accurately if the band is
crowded.

Fig. 1. Substitu ting a 100 pF capacitor in place
of the .original 150 p F value will extend the
HW-1 6 's tuning range.

Change Final Tune

I fou nd that on 3.7 MHz, the HW-1 6
would not tune to a peak; that is, the plate
tune capacitor (C28) would have to be
turned to its ex tre me clockwise (open)
posi tio n to get good output . I redu ced the
cap acitance by cha nging C27 (I SO p F, 4
kV capacitor) to a 100 pF, 4 k V capacitor,
as shown in Fig. 1.

CI

)•
V7 6 CL6

I 3..,
,/ r-- R3------ ~'-- --...

l
20 pF

TO
CRYSTAL
SOC KET

H aving built two Heath kit HW-1 6 CW
transceivers for friends and hearing

such successful reports, I decided to pur
chase one myself. I ordered the kit and ,
while it was enroute, borrowed a manual
for the HW-1 6 fro m a friend .

After studying the manual and evalu
ating performance standards, I decided to
make a few refinements. Upon its arrival, I
had an outline of modifications as shown
below.

• Change final tuning.
• Add variable antenna load instead of

fixe d load.
• Add variable selectivity .
• Add fine tuning.
• Improve transmit oscillator.
• In c o rp or at e co ns tr uc tional re

finements.
The fine tuning feature came as an

afterthought. Because of the variable selec
tivity , I needed to retune my presen t
receiver after changing fro m one selectivity
position to ano ther. The fine tuning also
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capacitor. The cen te r cond uc tor of the
RG-58 I used for hook-up is connected to
both se ts of st ationa ry plates; th e other
end goes to the to p termi na l of the tan k
coil (the shield is grounded) . The fact that
the new variable capaci to r is 25 pF less
than the original does no t seem to make
any difference.

NE W FINE TUNE
3p F

JOHNSON
~ 160-10 7

SEE TEXT

Fig. 3. A multiposition wafer switch can be used
to obtain a variety of selectivity bandwidths.
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Variab le Se lectivity

Ever t ry to copy CW o n 4 0 at night? I
d o ! Even with 500 li z selectivity it is hard .
To make th is possible, I installed a 5
posi tion selector switch at the lower right
cover of the fron t panel. The firs t posi tion
(0.5 k Hz selectivity) is not used (position
A o f Fig. 3). The second (B ) puts a 15 pF
capacitor across the i-f t ra nsformer. The
third (C) puts a padder (which ca me ou t of
my j unkbox unmarked) across the i-f tra ns
former output, and the fourth position (D)
connects a .00 2 J.lF capaci to r in like man-

A 365 p F variable from a Be set improves the
antenna loading, but it involved moving the panel
meter to accommodate the vernier control.

Antenna Load Co n tro l

The HW-16 comes with fixed load on all
bands. Capacitors C29, C30, and C32
comprise the loading on the HW-16 an
tenna circu it.

F ig, 2. A 365 p F variable from a Be radio is an
ideal substitute for the original 390 pF fixed
load, and allows a wide degree of antenna load
adjustment.

;;;l(" 365 " F

~
~C32

rrr'\ {,
REMOVE

Fig. 4. A little "fine tuning" capacitor compen
sa tes for vfo shift resulting from selec tivity
swi tching.

NEW LOAD CONTRO LI re moved C32 (390 p F) and mounted a
10 -365 pF variable capaci tor above the
chassis near the power transformer as
shown in rig. 2 . The 10 - 3 65 pF capacitor,
from a 5-tube table model Be set, improves
the load to the ante nna. I had to move the
meter as shown in the lead photo . I also
mo unted a vernier dia l to the panel and
used a flex coupling and a plas tic half fla t
coupling to get back to the antenna load
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ner. Posit ion E puts a shunt across the
3395 .150 kHz crystal, allowing me to copy
a very weak stat ion when the band is quiet.
I can also copy the upper 50 kHz of 40m
sideband.

a small vernier dial. The capacitor con
necting the vfo capacitor (e 53) and the
new fine tuning capacitor is a 15 pF
ceramic. I had to realign my vfo a bit afte r
the above mod ification .

Fig. 5 . A 20 pF capacitor on th lJ HW·1 6 oscilla tor
cured the problem of occasional inopera tion.

The chassis corners are darkened from brazing
that was done to make the chassis sturdier.

Crystal Oscillator Improvement

Period ically , the IIW-16 rigs have been
known to fail to oscillate when the key is
closed. Occasionally it would also hesitate
long eno ugh to make a very short "dit. " To

-
C27

~I CHANGE TO
,. l OO pF, 4 kV

SEE TEXT

"

40

NEW PLATE
TUNE ON 8 0 METERS

2 F

Fine Tuning

I found that by switching selectivity,
the receiver calibration would vary a litt le.
I installed a Johnson 160-107 capacitor
(bolted to a bracket on the pilot light
support behind the main dial) , and con
nected it as shown in Fig. 4. It is driven by

Maps s howing
t he area covered
by most of th e
repeaters.
An u p -to-date
li s tin g of the
open repeaters
nationwide.

•

a business trip or convention .. . what
repeaters can you use with the little rig
you plugged into the rented car? Check
the ATLAS!

Or are you just getting the FM bug and
wondering whether there is a repeater
which covers your town? Check the
ATLAS.

Going o n a vacation and want to route
yourself through as many repeaters as
possible? Check the repeater ATLAS.

Is your repeater group thinking of
changing fr equencies? Check the ATLAS!

HOT OFF THE PRESS
Order today ..... 0 Nl Y$1.501 postpaid...- .. _-- -_ .. _ .. _ ........... -- .. _ .. _---- _...

• Repeater Atlas Order Blank,
I 73 Magazine Peterborough NH 03458
I

Name Ca ll__

This is the book to have for your glove
compart me nt in your car. When you are
travelli ng now you will know what chan
nels to use to get into the repeaters. Say
you are driving alo ng the New York
Thruway . . . what repeaters can you use
and over what range? Check the ATLAS.

Perh aps you are f lying into Chicago fo r

Address _

C;ty S tate__-.27ip, _

$1 .50 enclosed for one copy of the ATLAS.

$10.00 enclosed for 10 copies of the ATLAS

(club special) .
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Heavy wires be tween the shield and the bandswitch help to m aintain a solid ground
and also serve to add support to the switch.

overcome this, I put a 20 pF mica between
pin 8 of V7 and ground (Fig. 5) . No more
oscillator malfunction !

Constructional Refinements

If you look at the chassis photo, you
will no ti ce the corners are darkened. This is
from brazing to stiffen the chassis . .. and
it works. I cut out the antenna connec tor
hole to 5/8 in . and inst alIed an 50-239
coax connector. I also changed the speaker
jack to a standard phone jack. I bolted alI
terminal strips and tube sockets in place,
and with a 300W soldering iron , I re
soldered alI ground lugs and did the same
with the C204 me tal wafer plate .

I found that supporting the band switch
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at the rear made it much sturd ier. J
silver-soldered a brass nu t to the chassis
between C202 and C203 in line with the
bandswitch and file d a small groove in the
nut to support the bandswitch exactly
parallel to the chassis. At final assembly, I
soldered the bandswitch to th e brass nut.

In the und erchassis photo, you will
not ice extra gro und wires soldered between
the bandswit ch and the shields. They also
help to sturdy the ba ndswitch.

I wish to express my gratitude to Mel
(W3 KET), who helped me a great deal with
tech nical advice - also to Donaghey
Brown , a photographer wi th the News
Journal Co., Wilmington , Delaware, who
did the photo work for this art icle.

... WA3PRV-
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offers MORE WATTS 'per SSS

The ultimate in solid state
power 8- 15 watts input
wi ll pu t ou t 80W min.,
125W max . T ypically 100W
output/lOW input, SOW
min. . $185.00
Provides 80-110W output
for 25-40W input, tv pi -
ca lly 100W output for 35W
input . $ 165.00

500E "Brick" or T R22 Booster,
o ne of the most popular ,
your 1- 2W HT can push
out 20- 25W $ 69.95

500ES "Super Brick/TR 22 Boost
er", now you can have from
35-45W for .8-2 w atts in 
pu t . Ty picall y 3aW _out-
put/1W input. $ 99.95

35- 0

10-0

". . . If you ever have a problem with your booster
take i t to any D YCOMM dealer an d he will r eplace
it free of charge; if it is o u t of warranty he will give
you another booster and we will charge for repairs,
if it seems appropriate .. . "

" FM Booster" , 4-12W in,
15- 30W out lOW in put!
output 25W. $ 59.95

DY CDMM broadband, no tuning, ready to use boosters can increase your
transmitted power up to 45 times. Fully automatic, hands off operation.

DY CO MM offersa booster for virtually every 2M FM rig.
DYCOMM boosters are reliable, inexpensive, straightforward, small in size and big

in performance.
DYCOMM boostersall operate on 12V mobile power.
Over 2,000 satisfied users have never paid a cent for a repair; in fact, part of our
warranty reads:

500C

For more informatio n, call or w rite :

JIM -W4MR I
AREA CODE 305-844· 1323

844- 1324

5000 "B lock Booster" , a -l2W
in, 35- 55W output . 16W of
drive is FB , this outstanding
bargain is st ill on ly $ 89.95

All boosters have automatic low insertion loss
in/ou t switching. All operate from 12 -1 5 V DC.
Isn 't it time you also went DYCOMM??
They are rugged: built to take vibra tion, load
misma tch and over-voltage.
To order: See your nearest DYCOMM dealer, if
none near you, order direct and add $ 1.55 for
shipment.

DYCOMM
Dynamic Communications Incorporated
948 Avenue "E" Riviera Beach, Florida 33404



R ed ucing aggravat ions around the
shack is a job that keeps the

average homebrewer hap pily scheming
and buildin g th roughout his ham ming life .
At the to p of the " bot her" list is the
ma tchbox that must be readjusted after
you make a large freq uency change within
a band , and the box is loca ted on the other
side of the power lines, in your garden too l
shed . Anyone that has put tip with this
problem fo r yea rs, must have wondered as
I did , if yo u could te ll your hand which
way t o tu rn the k nob on the matchbo x by
watching the vswr meter, why can not th e
signal that deflects the meter do the job fo r
you.

While working on the problem of get
ting the meter to tw ist the knob, it was
soon discovered that the misma tch defy ing
adjustme nt at the transmi tte r is the one
that causes a react ive cu rren t to appear at
the load end of the t ransmissio n line. A
resistive mismatch as large as 3: I ca uses
little fuss and can be tuned o u t with ease .
For this reason, the change in the resistive
load presen te d by the same antenna at
di fferent locati ons in a given ba nd is not
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la rge enough to req uire an adjustme nt, so
one se tting of the mat ch bo x inp ut loading
capacitor is good for the en ti re band . This
is not true o f the output capaci to r. It mu st
be rese t to brin g the an te nna - tra nsmission
line combi nation back in to resona nce, or a
large inductive or capacitive phased curren t
will be reflected back to the transmitter
along the coaxial cable. It then follows
that only one shaft req uires adjust me n t
after a freque ncy change is made, and if
any change in t he ph ase rela tionsh ip of the
curren t to the vo ltage in the coaxial cab le
at its load end co uld be detected and
converted into a dc vo ltage, this signal
could become the sta rt o f the automatic
cont ro l tha t we are loo king fo r. Such phase
changes can be detec ted and converted in to
rotary motion!

The automatic transmission line tuner,
whose name we will shorte n to ATLT, is
designed as an ou tboard unit to work in
conjunc t ion with a simple rna tchbox of the
fundamental type described in mo st hand
books. Figure I shows how it is used in a
ty pica l antenna feed syste m. The match
box consis ts of a sma ll input coil that has a
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loading capacitor in series wit h it and
ground, inductively coupled to a large
parallel-tuned coil which has the balan ced
transmission line fastened to it by means of
taps. The ATLT uses a variable capacitor
connec ted across the matchbox output to
make any correc tions that might be re
quired to maintain resonance as th e trans
mitter frequen cy is varied. It will maintain
th e coax ial cable vswr to better than 2 : I
and will operate in the 80, 40 , 20, and 15m
bands. Transmitter inputs can be as small
as 90W , or as high as its variable capacitor
will handle. The highest power used during
tests was 800W, the top input of my rig.
The unit is battery powered and th e design
is such that no current of a magnitud e that
can be detect ed on a 50 f.1A meter will flow
without th e presence of an rf signal. This
feature allows unattend ed opera tio n in
remote locat ions with battery life going
into months. The servomechanism is not
made in a machine shop . It came out of a
bat te ry-powered toy automobile and works
like a million dollars ins tead o f two .

The way the ATLT circuits work could
be called clever, but never complicated .
There is an element designed to pick up the
coaxial cable cu rren t (Ll , Fig. 2) and
transform it into a useful signal that can be
summed with the cable voltage, mu ch
reduce d in amplitude. The resultant of
th ese tw o signals, detected by diodes,
produces a dc voltage that is posi tive ,
negative, o r zero, depending up on th e
phase relationship of the current to th e
voltage. This circuit is known as a phase
sensit ive demodulator and is the AT LT
nerve center .

Current coil LI is a laterally wound co il
that enci rcles the coaxial cable inner con
ductor. When the alternating curren t
through the cable increases, decreases, and
then reverses direct ion, an expanding and
contracting magnetic field is produ ced ,
inducing a potential across this co il. This
voltage is 90 degrees out of phase with the
cable current because of the electrical law
stat ing that magnitude of a voltage ind uced

into a conductor by an electromagne tic
field is directly proportional to the rate of
change of this fi eld. When the curren t,
alterna ting from its peak negative to it s
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peak positive value passes through the zero
point, the rate of change is at its maximum
and is displaced by 90 degrees from either
current peak .

Without the voltage signal present , the
rectified currents out of the ends of Ll ,
through CR I and R2 , CR2 and R I , and
back to its centertap , will be equal in each
circuit branch . This produces a zero poten
tial differen ce across the R l-R2 divid er.
The primary voltage signal path is through
R3 , to the centertap of Ll and out its
end s, through CR I and CR2 to ground . CI
provid es an ac ground to both ends of the
RI-R2 divider , plus smooths the pulsating
de. The secondary path through R4 , R5,
and C2 reduces the voltage applied to Ll
and allo ws small phase corrections to be
made to it. When the volt age signal is
present , it will add to or subtrac t from the
current signal, depending upon their phase
relationship. If the voltage and curren t
signals are directly in phase , then across
one coil of LI they will add while across
the other they will subtrac t. Unequal cur
rents will flow through R I and R2 creating
a potential differen ce across the divider. If
the phase is changed 180 degrees, this
potential will be of the same magnitud e
but of opposite polarity. When the signals
are phased 90 degrees to each other, right
in the center between 0 and 180 degrees,
equal curre nts again flow and there is no
potential differen ce. The voltage signal,
applied to this phase-sensitive demodula
tor, is not shifted from its original phase,
whil e the curre nt produces a signal that is
shifte d 90 degrees. Therefore, wh en the
coaxial cable voltage and curre nt are in
phase (un ity power factor) there will be no
demodulator outp ut measurable across J 3
and J4 . Any small change in this phase
relationship will result in an output that
will be either positive or negative, depend
ing up on whether the angular difference is
leading or lagging.

The demodulator output is applied be
tween the base and the emitter of Q I and
Q2. Q I , being an NPN transistor, will be
switched on when the output is positive,
and Q2 , a PNP, will turn on when it is
negative. Both transistors are operating
class C and require about 0 .5Y of signal
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before either will conduct. Q 1 and Q2 are
direct coupled to Q3 and Q4. Either one or
the other can be switched on, actuating K 1
or K2 , depending upon the sta te of the
demodulator output. Kl and K2 are high
resistance, low-coil current relays with
their co ntacts wired so that a high-current
positive or negative , 3V de output is mad e
available to operate the servo motor, whi ch
positions variable capacitor C4. C4 is con
nected across the matchbox output and
will automati cally be repositioned every
time the power factor in the coaxial cable
changes from unity, bringing the antenna
system back into resonance .

The reversing switch (S2) is used to
eliminate the co nstruction problems that
would be brough t about by trying to keep
all phases and outputs aligned so that the
servo motor will turn in the correct direc
tion when called on to make an adjustment
of C4. A complicate d switch of this type is
not needed if C4 does not have stops and
will ro ta te 360 degrees. This is because C4
can be turned in either direction to its
correct location .

A homemad e fixed capacitor (C5) is
used during 15m operation to preve nt
"hunting." Hunting is the oscillating mo
tion of the servomechanism about null that
takes place when variable capaci tor C4
coasts through the null point after the
motor power drops to zero, causing the
demodulator to produce an output that

drives the motor in the opposite direction ,
where it coasts past null again repeating the
whole process. Series co nnected C5 makes
it necessary for C4 to move a reasonable
number of degrees to make an effective
adjustment.

The ATLT is assembled on a 2 in .
chassis of about 5 by 7 in. area. The front
and rear panels are across the narrow ends
of the chassis and are 5 in. high with
round ed co rners. The cover is a wrap
around ty pe that snaps in place by holes in
its lower side picking up the protru ding
heads of screws mounted in the chassis .
Easy cover removal is necessary unless
some sort of dial is provided to indicate the
rotor position of capacitor C5. The front
panel controls are: phase poten tiometer
R4 ;am p and servo switches S l and S2 ;
demod and sig gnd jacks 13 and J4.

Connections to the fixed and variable
capacitors (C5 and C4) are brought
through the rear panel using high-voltage
ceramic feed through insulator posts. A
shield, run down the cen ter of the chassis,
provides a place to mo unt the battery
hold ers. The one for the 9V batteries is
made of thin alu minum, while the 1.5V
cells are held in the battery box removed
from the toy auto wh ich also provided the
necessary motor gearbox assembly.

The current pickup co il det ails can be
seen on Fig. 3. A piece of RG-8/ U coaxial
cable is cut so that it is long enough to be
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Fig. 1. Block diagram.
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Fig. 2. Schematic - A TLT Unit

soldered between box connectors J 1 and
12, located either side of the chassis at the
back. The oute r insulating jacket is slit
lengthwise an d peeled off in one und am
aged piece, because it will be used fo r a
form fo r Ll . The braid is also pushed off
un damaged so it can be later replaced. The
outer jacket insulating material is wrapped
arou nd the insu lated center conductor and
trimmed so tha t it will fit snugly without
overlapping. It s length is trim med to 2 in .
and a hole is punched in its en d either side
of the slit for the coil leads to pass
through. Seventeen bifilar turns of 28 -gage
enamel wire are wrapped around the jacket
material lengthwise . (Seventeen bifilar
turns are equal to thirty-four single turns.)
The start of coil B and the end of coil A
are twisted together. These leads will make
the centertap when they are soldered. The
other leads, along with the centertap, are
slipped into an insulating tube, and the
completed Ll is thinly taped around the
insulated coax center conductor. The braid
is expanded and slipped back over Ll and
the center conductor, fishi ng the LI leads
out through a ho le worked into it about %

in. from one end. The whole th ing now
looks like a short piece of RG-8/ U without
its oute r jacke t , and a small lump where L I
is loca ted under the braid. The tubing, with
th e Ll leads in it , will be co ming through
the braid at one end of this lum p, and
when the curren t pickup assembly is sol
dered to the box co nnectors, th is end will
be near J2. The braid ends are wrapped and
soldered to one turn of bare wire, and
these wires are connected to two ground
lugs at each connector shell.

Constructing a servomechanism turns
o.ut to be a lot less frightening than first
thoughts make it seem. In fact, it is quite a
satisfying experience using the old Yankee
know-how to get the machine to run.
Timer assemblies make excellent servo
mechanisms for this application, but re
quire power sources not readily portable.
Luckily, battery-powered motor-gearbox
assemblies abound in any toy store. There
are more snappy battery toys made today
than one who has been away from such
things has a right to realize.

There is no reason fo r not being selec
tive about picking out a toy tha t operates
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rather slo wly, and has an eas y to-get-at
drive assemb ly. I sett led for a mod el of a
Ford Musta ng. T he co mplete ti tle on its
bo x is " N OI I,Pall My stery Hump 'n Go F ord
M ustang G 7'-4 1". It is an all-me tal mo del ,
an d ru ns relat ively slow to the edge o f a
ta ble and t hen , before drop ping off to the
fl oo r, it tu rns itsel f a ro u nd an d proceeds
back over the ta ble again as if it had eyes.

T he metal co ns t ruc tio n makes it easy to
take apart , because it is held toget her with
metal tabs bent over here and there. The
motor and gearbo x, alo ng with the rub ber
drive wheel, comes o ut in o ne piec e afte r
st ra igh tening a few tabs. It will req uire
mino r modifica tio n before a i,4 in . shaft can
be mo u nte d to it.

The elec tronics is built o n a perfo ra ted
Vecto r board and arranged to lo ok nea t.
T he transistor ty pes can be cha nged to
practicall y any silico n NPN and PNP type
and st ill wo rk fine. The balan ced 2 N35
diodes are ra ther old-fash io ned and can be
replaced by o ther ty pes if yo u p ick a pa ir
tha t have eq ua l co nd uc tio n . I d o not know
the b rand o f the scro u nged relays, how
ever, they have 8 kn coils and wi ll o perate
with 15 V ac ro ss them. T he circ ui t boa rd is
mo unted on spacers und er the chass is and
wired to th e switches, jacks, L I , and signal
ground (w hich is a point on t he coax braid
over t he center of L I ) ; R3 is co n nec ted to
the ce nte r cond uctor o f J I .

C5 , the homemade fixed capac itor, is
made fro m a U-sha ped sq uare (l Y2 in .) o f
aluminu m. The top o f the "U" end is
t rim med .)4 in . d ee p so o nly the lo we r liz in .
of it is lef t. This port io n is drilled an d
bolted to the 15 m (bot to m) feed through

post. T he ce nte r p lat e is a I Jh x 2 in . righ t
angle sha pe with a Y2 in. fla nge. The lower
po rtio n of the fl ange is trim med like th e
" U" so it will clea r the 15m feed through
post. T he tab tha t is left is con nec ted to
the ce nter post tha t also feeds the sta to r of
C5 . T he plates o f th e capacito r are ben t
un t il they are spaced i,4 in . fro m eac h
o ther.

Before operat ing the comp le te d ATLT,
a few precaut ions should be tak en. Th e
plate spaci ng o f C5 is about .07 0 in. This
ma kes it necessary that the length o f th e
tuned tra nsm issio n line be se lected so tha t
<.I very h igh vo ltage will not wind up at th e
mat ch bo x o ut put. Remember, a qua rter
wave lin e in verts the load co nnec te d t o it,
an d a half-wave line will repeat it. Be
care ful th at rf docs not get into the unit
from the test meter , or indicat io ns will be
errutic . Check tha t the t ransisto rs d o not
have a curre nt fl ow before un rf signal is
prese nt. Keep in mi nd that the ATLT
will de tect and correct o nly react ive
po we r co nd it io ns in the coax ial ca ble, so
the vswr indi cator can be indi ca ti ng a high
vswr of a resist ive nat ure tha t will not be
see n by the ATLT. T he resist ive mismatch
must be tu ned o ut with th e matchbox
inp u t capacitor, but o nly o ne time for each
band .

After th e above checks ar e mad e, co n
nec t the AT LT in series with th e coax ial
cable ru nn ing to the matchbox in put, alo ng
wit h a vswr indicator ahead o f it. Co nnec t
C5 across the ma tchbox o utp ut using a
sho rt piece o f TV twinlea d , and se t th e
ro tor halfway o pen. Load the ma tchbox
with a lamp so that it s o utp u t capacito r

•

Fig. 3. L 1 construction is on 2 in . long R G-8 /U
casmg; 1 7 turns (length wise) of 28·gage enamel The automatic transmission line tuner connect to
we-e. the matchbox .
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The ATLT, top view .

will tune rather sharply (coi l loaded to a
medium Q) . ScI all ATlT switches off, and
ap ply a 40 or 80m signal to the setup.
Adjust the mat chbox fo r o ptimum ou tpu t.

Rotate phase con tro l R4 to the center
of its t rave l. Measure the demodu lator
output be tween J3 and J4 using a 20 krl /V
meter. and readjust the phuse con tro l for a
null indication. Move the matchbox outp ut
capacitor sligh t ly one way and th en the
othe r from the set posi t ion and th e meter
will indicat e a po tentialv a nu ll when
returned to set. and an opposite polarity
po tentia l when on th e other side of set.
Place the amp switch S1 on. K I and K2
will cl ick on and off as the capacitor is
rota ted through null.

Place the servo switch S2 on and th e
servomechanism will relocate variable capa
citor C4 to co mpe nsate fo r these position
changes. If C4 drives against one of its
stops, set the serl'O swi tch to its o the r
posi tion and the motor wi ll d rive in the
co rrect direct ion to produce a demodu la tor
null. When the transmi tte r freq uen cy is
changed, C4 will be d riven open or closed
as the freq uency is increased or decreased ,
and the vswr ind icator will indicate a low
rat io .

C4 is no t a large capacitor and wi t h
some match boxes it might not be capable
of adjust ing t hroughout the entire spec
t rum of th e lower band s, but it most
certainly will cover whole CW or phone
portions. Try the setup on the o ther bands,
using CS in series wit h C4 o n 15m. If
trouble is en countered , the ATLT may be
tested like a vswr indica tor by connecting a
dum my load to coaxial box con nec tor J2.

112

The ATLT, bottom view.

Under this condition the demodulat or out
put sho uld he less th an O.SV.

After these tests are co mpleted, the
ATLT is read y to be co nnec ted to th e

-anter ma feed system as shown in Fig. I . It
will operate just like it did during bench
tests. correct ing for all transmi tter freq uen
cy changes large enough to cause objec tio n
ab le sta nding waves along the coaxial cable.

This method of antenna tun ing, to my
knowledge, is new hut as reliable as a vswr
ind icat or. It is tuning a cente r-fed 33 ft
antenna for me with wonderful result s o n
all bands. (The 33 ft distance is th e space
between two nicely posit ioned trees and
not meant to be some magic length that
produces red hot resul ts.)

I guess th at it is obvious by now th at CS
could have been a roller inductor at the
base of a short vertica l an ten na, co ntin
uously adjust ing it over the whole band , o r
the servomecha nism could be ro ta ting the
match box capacitor instead of an outboard
unit. What may not be obvious is that th is
idea can be expanded to include the
automatic tuning of tank circui ts by plac
ing Ll 1'01 one of the circuit leads and
shift ing the voltage signa l 90 degrees before
it is summed with the curre nt signa l. By
using varacto rs and motors I believe an
entire transm itt er co uld be automa tically
tu ned . This is one of the most excit ing
projects I have worked on : real automa tic
fedback contro l of rf. ...K3QKO-

T he 2N3643 (60t) an d 2N3638 (50;) are avail
ab le fro m Circu it Spe cialis t s Co 'Box 3047
Scottsdale AZ 85257. Please ad d '2 5; fo r ship',
p m g.
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Robert E. Smith WS VFZ
Box 97
Organ NM 88052
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®ITD I

An au tomatic morse code genera tor drive n
by a keyb oard fo r better sending by
everybod y

T he button h ox is another version o f a
keyboard co de generator , and dis

closes no new and sta rtl ing techniques. In
presenting the butt on box , I intend to
in troduce you to digital logi c , describe the
logical o pera t io ns involved in generat ing
the code , and give you so me ideas fo r
building your o wn. Nothing in the descrip
tions o r drawings is sacred o r critical, and
were intended not for duplicat ion but
rather to arm you with eno ugh information
to combine your ideas with mi ne and build
a unit that will fu lfill )'our requirements.

THE BUTTON BOX

FEBRUARY 1972

Keyboard articles by Ho ro witz (QST,
Aug, '64 and Oct. '68), Granberg (CQ ,
Sept. '64 ), and Bryant (QST, July '69 ) arc
all excellen t and recommended reading.
Each of the keyboard units described in
these ar ti cles has its advantages, and per
haps by co m bining portions of each , o ne
could d evise the ultimate in co m pac t ness
and versatility . However, I find- it difficult
to use components that I d o not under
sta nd well, and prefer to usc o ld "tried and
tru e" d iscrete compone nts. By using th ese,
I can get by without a sco pe (i n most
instances), and can measure almost any
point in the logic with my voltmeter.

In dreaming up the butt on box, several
problems co nfron ted me ; Fi rst. money was
not too plentiful. The bargain ad s co nsu l
ted for componen ts revealed th at su rplus
com pu ter cards co u ld be bought quite
rea sonably and eit her used as-is or st rip ped
fo r the co mponen ts.

Secondly. I am no craftsman, and had
onl y a few hand tools to usc in building the
keyboard . I used p lywood to build th e
button box , but Mason ite , alum inum , or
wh atever your favorit e material is, cou ld be
used . Th e keyboard switch problem has
been so lved a number o f ways, but I took
the ea sy way out when I found a bargain
sa le on " micro" switches.

Last , hu t far from least, I wanted th e
logic to be st raightforward , and th e pa rts
mounted so they would be access ible for
repair o r mod ifica tion. I have j ust if ied this
app roac h by maki ng a number o f changes
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In this view of the button box, the discrete
components are shown on their plug in PC cards.
The power supply and speaker, no t m odular, are
shown a t the back of unit.

and circu it additions th at I would not
otherwise have been ab le to make. Most o f
the udditional circuitry is for stat ion con
trol and does no t a ffec t the b utton box
it self, so will not be d iscussed here. Each
hutton cont ro ls an encoder gate that
uniquel y defi nes the cha racte r to begener

ated. Th is ap proach . although using addi
tional diodes: sim pli fies the tra cing o f
trou bles in case a co mponent becomes
defective . Since the last bug was t racked
down and slain in Apri l 1968. only o ne
problem has developed to test th is theory.
A transist or in a n input Ilandgate proved to
be sens it ive to the heat of our Ju ly , and
was prom ptl y locat ed by listening to the
errors ca used in the code. Verification that
the culprit had been found was made using
an oh m meter, and a light ed cigarett e as a
spot heat source. Replacing the transistor
took but a few minutes, and no troubles
have developed sin ce that time .

Detail o f keyboard and wire routing method.

114

Advantages

Expending so much time and eve n a
li ttle money just to build a unit to replace
t he hand key hard ly seems justifiab le , and
may appear somew ha t ridiculous to th e
uni nitiated . Even if that was the sa le
reason , it would be worth the effo rt to put
better, more readable CW signa ls o n the air ,
bu t the re are o the r uses for th e button bo x
which have litt le to do wit h on-the-air
opera t ion .

It is great for code practice sessions,
either on or off the air. The built-in
monitor ca n be made loud enough for
room usc, or feed sepa rate jacks for use
with headphones. lndivid uals, or groups,
can learn t he code withou t any prio r
t rai ni ng or CW knowledge , b ecause as each
button is pushed, a cha rac te r is gene ra ted.
The soun d o f that cha rac ter is associa ted
wi th the legend inscribed o n t he bu tton , so
there is litt le chance fo r error. Any speed,
wanted can be accommodated, and double
characters. repeats, o r co mbinatio ns ca n be
sent without t he problems associated wi th
disk or tape recordings.

An advan tage no t to be overlooked, a nd
one th at is im porta nt to me , is tha t those
of us with an infi rm it y or physica l defec t
that makes it di ffi cult to use a stra ight key ,
b ug, or keyer-pad dlc can now se nd beau
tifu l code by using only one finger if
necessary . Lo ss of the thumb o n my
paddle-wielding hand curtailed my CW
activity un til I completed the button box .
Now I get compliments on how nice my
«fist" so unds, and I enjoy CW more than
ever.

Who???

NNG T is o fte n heard o n the CW band .
No - this is no t a sh ip at sea opera ting on
the wro ng freq uency, hut is what all-too
frequently passes for CQ when the fe llow
sending has a really swinging fist. Or, how
oft en do you hear NST? Of course he
really means T EST , but then, everyone
kno ws tha t - or do t hey ? Po or CW is
always a problem with the other fe llow 
never ourse lves. With a button bo x you ca n
be ce r tain that you are not th e other fellow
but t he one who ac t ually " sound s better
than tape."
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Fig. 1. The switches show the m echanical equiva
lent of a typical and gate.

I

AND GATE SYMBOt..

:==D- C

. , . ,

TRUTH TABLE

•• C

" ,
0 ' 0
' 0 0
o 0 0

T elev isio n I nterference H andb o o k
- - - - --- - ---

•

1.50

TV1:;-;,;...: .--

TELEVISION INTERFERENCE
CAN BE CURED

Is there a radio operator anywhere
who has not had trouble with
television interference? Unlikely!

NEW,
UP TO DATE •••

only $1.§0

OR GATE SYMBOL TRUTH TABLE

:=D--c
6 • C, , ,
0 I ,

A+B _C , 0 ,
6P.° 0 0 0

Introduct ion 10 Logic

If you have read this far, you are
seriously interested in build ing a hutton
box , so let's review the logic elements tha t
are used as building blocks and dispel the

•aura of mystery that seems to surround
these computer circui ts .

In the discussion of a specifi c circ uit
design, it is necessary to define logic levels
in terms of voltage. However, when using
logic sy mbols and describing logical o pera
tions, o nly two co ndit ions concern us: (I)
eithe r a sta te ment is true ; ( 2) o r a state
ment is false. The binary syste m consists o f
only two states, and is regu larly applied in
dai ly life. For instance. a ligh t bulb is
either on or off, it is day or nigh t , o r a
door is open or closed. "The ligh t is on" is
a statement of fact, and we can assign a
symbol such as A to indicate that the bulb
is indeed on . However, if th e bulb is n01
on, we do not need another sy mbol to say
so, but we should define the co ndition
when A is not true (false). We can do Ihis

Send to :
73 Magazine, Peterborough NH 03458

ZIP

8 00

,L::--- c ~

I -
~~

r f,

Fig. 2. Paralled switches m ake a mechanical
equivalent of the or gate .

Name _

Street _

City' _

Sta te _
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by putting a bar over the A and saying A
(read as " A not" ) means the bulb is not o n.
We have defined the two possible sta tes o f
the bulb as A for o n; A for off.

We ca n apply this logic to any fac t and
make a statement that is true (A) o r false
(A) . It is easy to de cid e which state exists
in binary notation if we usc the figure one
(I) as the true sta te and we use zero (\I) as
the false state. This binary notation allows
A to assume either the I or f) state, and A
will be the negation, or inverse. If we were
to say, "The light (A) is o n ," and the light
is really on, the sta teme n t is true and A
eq uals I . However, if the light is really off,
then the sta temen t is false and A equals \I.

NANQ GATE SYMBOLS TRUTH TABLE

A AS A • AS AI

• AS , , , 0
0 , 0 ,

A'9_A8 , 0 0 ,
0 0 0 ,

: ==1D~-A'

o ,
LAMP OUTPUT

LIT -I
OFF-O

Fig. 4. Th e nand gate is an and gate whose o u tp u t
is negated. The switch arrangemen t sho ws a
mechanical circuit equivalent of a typical nand
function .

SYMBOL FOR NEGATE

A
°'\', o."l." , £/
l l ..~~~

NOR GATE SYMBOLS TRUTH TAiLEA• ... ...A" ,
l

, 0
0 , 0

A+B _ A+ 9
, 0 , 0

0 0 0 ,

D A"

I

A --~

. --~

Fig. S. The nor function, as shown by the switch
assembly, produces a negated result (ligh t goes
out) when any input is a t 1.

written as A -8~C , or simply AB~C, and is
read A and B yields C. Switches can be used
to more clearly sho w the operation of an
and gate (sec Fig. I). Conditions o f the in
puts and outputs in the truth tables sho w
the relationships.

Examination of Fig. I will show that
only when switches A and B are both
closed will the light C be turned o n. We can
say then that in and gates, the key word to
remember is all and that all inputs must b e
at the true (I) level to produce a true (I)
output. Also , the control for the and gate
is ~ . since any C) at the input will cause the
output to be false (\I) .

OUTPUT

I (ONI
o (OFF)

LA'"

X YIELDS X

SWITCH

'. PUT
o {OP£N}

I noSE)

A YIELQS A

A~A

r
Fig. 3. A simple inverter can be used to negate a
logic f unction.

We may also make a statement of
negation . By saying, "The light is not o n,"
the state me nt will be t ru e when the light is
off, and A will be eq ual to I . These terms,
once defined , are often used interchange
ably in describing logical operat io ns .

By combining logical conditions in
gates, we ca n produce an ou tput at any
time , o r in any sequence that we may
desire , We can amplify, invert , combine,
sto re, or compare logic levels by using gates
and fli p-flops. Logic symbols and opera
tions will be described before we get into
the o pera tion o f the button box , so if a t
present you are thoroughly co nfused , don 't
despai r, for now that we know wha t a
logical statement is, let's see how we ca n
shorten it to sy mbols that when in tercon
nected can te ll us ho w someth ing works.

The AND Gate

An and gate must have all of its in puts
true in order for the o utput to be true . If
we co mbine soil " A" and water " 8 ", th e
result is mud "C". This sta teme n t may be

The OR Gate

The or gate performs a logical fun ction
hy allowing a true o utp ut whenever one or
more of the inputs are true . The or
fun ct ion is designated by the + sign. The
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sta temen t A + B ~ C is read A or B yields
C. Operation of the or gate can also be see n
by exami nat ion of the relation ship of the
inputs to the ou t pu t in the truth table of
Fig. 2 .

It can be seen in Fig. 2 that when either ,
or both, o f the switches close , the light will
be o n. We can say of the or gate that any is
the key word, and that if any of the inputs
are at the true (I ) level , the o utput will be
at the I level. We may also say that the
control is a I , since any I at the inpu t will
cause the ou tput to be a I .

BRAND NEW FREO ·SHIFT TTY MON ITOR :
NAVY O CT·3 ; F M R eceive r ty pe, fr eq . range I to 2 6 MHz
in 4 band s. conr. t.u n ing . Cr yst al calib , Reads up to 1 5 00 " 7.
dt"Y1a t lOn o n b u ilt -in VTVM. Cost $ 1 10 0 .0 0 each! In
o r iginal b o '< . with inst ruct . bo o k & co rd . fob Mariposa Cal.
S hpg wt 1 10 Ih s.. ... ... .. .• .....•. . ..• . . ..... 49 .50

HIGH·SENSITIVITY WtDE·BAND RECEIVER
C OMM U N IC A T IO NS . BUG DETE CTION

. SPE CTRUM S T U D IES
3 8 ·10 0 0 MHZ AN/ALR ·5 ; C o nsis ts o f b ra n d n.. w t u nf"r!
cnnv..rte r CV -253!A LR in o ri.t:lna l factory pack and a n .. xc.
used . c hl'ckl'd O K & !:rld malO r.. c ('iver R-44 4 m odified for
I 20 v. 50!60 ~ 7_ . T h e tu ne r co ve rs t he ra n !:f" in 4 b and s ;
each band h as It s o wn T ype N A n t . in pul. Pack ed wi t h each
tun er IS t he facto rY. ips.pec t o r' s checko ut sh eet. T he o n e we
ope ned showed S E N::> I rl VITv : 1.1 uv a t 3 8 .4 mhz. 0.9 a t
133 , mhz, 5 a t 538 m hz, 4 '1> a t 77 8 m h z. 7 a t 1 ghz. T he
~eCf"'Ver is ac tl,l a lly a 30 m hz IF amp!. WIt h a U t hat fo llows.
inclu ding a dIOde mete r for relative s ig nal slrf"ngths' a n
aU.. n . cali b rated in 6 d b steps t o - 7 4 db fo llowed b~ a n
A VC position; Pan .. Video & A I' o UUluts; s'w itch s..Jltc t 'pa ss
o f ±20 0 khz o r ±2 m hz: a n d SE LE CT AM or FM! With
Ha n dhook & p\\lr. input plug. all o n ly 3 75.00

3 0 mH z Panadapter tor the above 1 2 9 .50

We have the bes t tes t-e qu ip men r & oscilloscope
invento ry in the coun try so ash for you r
nee ds . . . d on 't ash fo r an overall ca talog . .
w e also bu y . so tell u s w hat y o u h ave.

REGUl. PWR SPL Y FOR COMMAND, LM, ETC.
P P- I Oo /V: Mell·r..d. K nob-adjustable 9 0-27 0 v up t o 80 rna
de: a lso sele c t an AC of fi.3 v 5A. o r 1 2 .6 v 2'1> A or 2 8 v
2'1> A . With malin !: output p lug & all h ' c h . cata. Shpg. w t.
50 1bs 1 9 .5 0

WE PAY HIGHEST CASH PRICE
for Electron Tubes & Semiconductors
Immediate Payment on Unused Tubes

H & L ASSOCIATES
E liz abethport Industri al Park
Eliz abeth . Ne w Jersey 0 7 206

(20 1) 3 5 1-4 20 0

R. E, GOODHEART CO.. Inc.
Box 1220 GC, Beverly Hills, Calif. 90213
Phones: Area Code 213, Office 272-5707

NE MS-CLA RKE .:;:')670 I' M R e vr 55-260 M H 7_
uke m' w 475 .0 0
WWV R cvr / C omparator 2 % - 20 MH z . so lid s t a t e . . 250.00
SSB .Co m/c r t e r CV -591 A /U R R (45;, KI I1. ) w Ibo o k . 1 37 .5 0
Fe rris ;:;:-3 2 ( » Field Strength ]\.1t"te r is a red -h o t receiver
from 150 Kllz t o 20 MH z. only 95.0 0
Em pire Devices N F ·1 14 RF I m .. te r is a red-hot receiver
from 1 5 0 K li z to 8 0 M1I 7_ 295 .0 0
Spect ru m Anal yzer Give-Aw ay : Pola rad T S A w ith S T U-b
h l'ad: 10-1000 MH z. Loo ks good, sold as-is 350.0

BARG AI NSWHICH TH EABOVEWILL PO WE R:
L M-( » F req . Mder : 1 25 - 20 M1I 7, .01 %. CW o r AM . with
serial-ma tched calib . ho o k , tech. d a t a . mati ng p lu g. S hipping
wl. l l-;lbs 57 .50
T S ·3 2 3 l'·req . M .. tl' r : 20 - 4 8 0 m h z, 001 % . ..• ... . . .. 1 6 9 .50
R 23A/ AR C 5 C o m ma nd Q·5 'l'r 19 0 -550 KH z, exc . con d 16 .95
A. R .C . R 2 2 Com mand ecvr 54 0 - I son K H 7" e xc. cond . 17 .9 5
A .R .C . R15( ~1I L R ·MI9)Commanrl. 108~ 1 3 5 MHz .new 2 7.5 0
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Fig. 6. Cross connected inverting gates form
flip -flo ps that operate similarly to the m ann er of
a latch relay.

Invert /Negate

To negate a fun ction , an invert er is
required . If A IS the input to an inverter ,
the o ut put will be A. The sy mbol and
funct ion are shown by Fig. 3 . Quite a few
of the logic boards available o n today's
surplus market do not use the direct and/or
fu nctions, but have an inverter fo llowing
the gate. If the fu nction is not understood ,
these can cause problems in impleme nting
the logic to create the desired ou tpu t.

r---~ - - - ----',
• 0

, ,
L ~ ~ _ .J

Fig. 7. Multipurpose flip-flops may have a n um 
ber of triggering inputs, selected to match the
requiremen ts of specific circuits.

The NAND Gate

T he nand function is the and funct ion
negated , or the co nt raction of "no t and".

TS·323/UR FREOUENCY METER
& CRYSTAL CA LIBRATOR1!!i! 2 0 t o 480 MC . P o r tab le self-

~ conta in e d c r ysta l c o n t r olled
h ete r o d y n e t v p e , used f o r test
ing CW . M eW a n d p u lsed s ig
n a ls . Fun da me nta l Freq. ra nge
20 t o 40 M e . Accu r a cy .00 5 % ,
au d io 20 M W at c hec k p ts.
Ra dio F r e q . outpu t 5 0-1 0 0 0
MV . S ensitivity 5 0M MV sig .
G ives audio b e a t n o t e o utput of
10 MW. R ange 250 0 to 5 00
l\.I V. P o w e r r e q u ired : 2 dry
b a tte r ie s B A -2 03 (6 V D C) a nd
3 SA- 59 ( 45 V D C ) . Size; 1 5 x
1 2 x 10" . wr. : 351bs. P r ices 
F .D .B. Lim a , 0 . : Used vservtce
able : $60.0 0 Checked : $75.0 0
PO WE R SUP P LY - 11 5 Volt
so cv cte $24.95

Dept. 73 . Send For Big F REE Catalog!
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Fig. 8 . The encoder, OT ma trix, causes sim ultan
eous ou tp uts with but a single input signal.

Flip-Flops

Nor gates and nand gates are ofte n cross
co nnected to form a stable se t-reset (SIR)
flip-fl op, An input pu lse to either the S or
R inputs will cause a cond it ion in the
o utput that will not change with addit ional
inp ut pulses applied to that same input line
(Fig. 6).

By utilizing andlor gates to route the
input signals, the simple S-R flip-Il op may
become a multipurpose flip-flop and can be
used not only for storage, bu t as binary
dividers, counte rs, shift registers , and o the r
uses, such as osc illators , phase shifte rs, etc.
The symbol - for a multipurpose flip-fl op

....."".. TO '"
.....'Y. .... ..-'l.OO'$

The NO R Gate

The nor function is the or function
negated , or the contraction of "not or ." In
Fig. 5; note that when the or func tion is
sat isfied, the no,. output of f) is indicated
by extinguishing the lamp. The nor gate
yields a f) out put until none of the inputs
are at the 1 level. The key word in a nor
gate then , is none , and since any' I will
yield a fJ output, the contro l is a I .

To understand the o peration of the nand
gate , note that the and fun ction at the
input must be sat isfi ed to cause the fJ
out put, represented by extinguishing the
lamp of Fig. 4. The nand gate yie lds a I
output until all inputs are at the I level.
The k ey word in a nand gat e then, is all ,
because all inputs must be at the I level to
produce a \l (nega tio n of and ) at the
ou tput. Since any () input will cause the
out put to be a I, the control is a f).

1

._---------
.•_-" ._-.---
..,- .--.--_..._--
..-.~

""---'-----~.---_.-._-

RAO IOAMATEU Rllb k, c a CC INC

Dept B 925Sherwood Drive
Lake Bluff. III. 60044

._-'.----
-._._-_..-._-----
._--
.•-----..._-

Over 180,000 OTHs
in the DX edition

$69 5

.--"- --- 
--~
~---

HERE IT IS! ... one complete u.s. Call book
and one complete OX Ca llbook per year and no
change in price. In add ition you can keep your CALL
BOOKS up-to-date through a subscription to the new
Service Edition Series published each March I,
June 1 and September 1 - each one covering new
licenses and all activity during the preceding Quar
ter. Annual subscri ption to complete Winter CALL
BOOKS plus 3 Service Ed it ions only $14.95 postpaid
for the U.S. and $11.45 postpaid for the DX.

Dver 285,000 OTHs
in the U.S. edition

$89 5

--.~---..--_.--"
-.-.-

These va luable EXTRA features included in both ed itionsl
• QSL "",gen Around • PrefileS by Countries!

the World! • lip. an .11 QTK.!
• Census of Radio • ARRL Ph tl

Amateurs throughout .... lone It
the world! Alphabet.

• Radio Amateurs' LieeRse • Where To Buy!
Class! • Great Circle Bearings!

• World Prefix Map! • International Postal
• International Radio Information!
• Amateur Prefixes • Plus much more!
See your favorite dealer or orde r direct (add 25¢ for
mailing in U.S., Possessions & Canada. Elsewhere zdd
50¢).

50 YEARS OF SERVICE
TO RADIO AMATEURS

GET YOUR NEW ISSUE NOW!

YOU
•

FOR IT.
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diffe rs from the S-R only by the number of
inputs shown (see Fig. 7). Flip-Oops can be
series connected and used for serial shift
registers, such as the one used in the
button box .

Encoder

An encode r is variously ca lled a matri x ,
an expander, a coding gate , and o ther
names - but regardless of te rminology , the
func tion is to cause simultaneous eve nts on
a multiple output with a single input signal
(Fig. 8) . A single input, such as closing the
switch for the letter C, will cause outputs
on correspo nd ing lines - in this case , lines
2,3,5, and 6 .

The layout for the diod e matrix board
used as an encoder in the button bo x is
shown in Fig. 9. Each of th e encoder
inputs co mes from a se pa ra te keyb oard
switch . Closure of any switch will cause a n
ou tput on on e or more o f the ten lin es
feeding the input gat es to the shift registe r
(und gates in Fig. 10; nand ga te s in Fig.
12). Sett ing a stage of the shift register te lls
the code generator (CG) wh en to turn off.

The matrix board ca n be etched at th e
kit chen sink (send the wife to the mo vies
while you do this), and holes drilled to pass
the diode lead th rough the board fo r ga te
wiring, or you can usc prcdrilled Vector
board . A sheet o f either is adequate as lo ng

1
2
3
4
S
6
7
8
9
10
1A

2A
3A
4A
SA
6A
7A
8A
9A

SIDE ONE

A B C O E F GH I J K LM N OP Q R S T U V W X YZ I 234~67B9Ql
0 00 0 00 0 0 o 0 000 0 0000

00 0 o 000 0 000 0 00 00 00 0 00 00000 0 0

00 0 0 0 00 0 0 0 o 0 0000 0 00 00

0 0 00 0 00 0 00 0 0 0 0 0000000 10 OUT PUT
o 0 o 0 00 0 00 00 0 0 0 000 LINES ON

0 o 0 0 0 0 0 00000 SlOE ONE
0 0 o 0 0 0 00

0 00 0

0 0

0

0 0 0 0 0 0 0 0 0 00 00

0 0 0 0 0 0 0 00 00 0

0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0

0 0 0 0 0 0 0 o 0 00 0 0

0 0 0 0 0 0 0 0 0 0 0 o 0 00

0 0 0 0 0 0 0 0 0 0 0 0 00 0

0 0 0 0 0 0 00 0 00 o 0

0 0 0 0 0 0 0 0 0 0 000

0 0 0

0 0 0 o 0

AA AB WB WA - VA err BT VE BK AS KS AR
, .. / ? • • ) •,

SIDE T WO

o ~ HOLES FOR DIODES
AND LEADS

Fig. 9. Diode m atrix [or button box.

FEBR UARY 1972 119



•

Fig. 11 . Timing signa ls for button-box logic
elements.

How It Works

Now that we are speaking the same
language. and understand the basic building

blocks used in lhi!; keyboard. or fo r tha t
matter in any other digital device, let's see
what sequence of events must occur in
generating CW characters . Examine the
simplified logic diagram shown in Pig. 10 ,
and fo llow the sequence of events o n the
timing diagram, Fig. I I , for the generation
of the letter A in Morse code .When the
button of. the keyboard is pressed corres
ponding to the letter A, the encoder
output will cause a I level to be seen at the
"b" inputs to and gates A-I and A-3. For
these inputs to appear at the outp ut of the
and gates, two other conditions (a and c)
must be met. Input " a" will be at the I
level only when all of the flip-flops which
comprise the shift-register have been reset
to the ~ sta te. This causes a ~ output from
OR-I , which is inverted in 1-2 , and places a
I level on the "a" input to and gates A-I
through A-I O_With the "b" and "a" inputs
enabled on gates A-I and A-3, bu t only the
"a" input enabled to all others, the appear
ance of a clock phase HAn to all the "c"
inputs will allow gates A-I and A-3 to set

a- _. • _.

a- ., lot.
• _T~ """" _._T. ,_ "'" -..... ......

• • • • • • • • • •

0 -' s-LSL
..-, 11__

0 -' II,-'===;-_
. -, J L
. - "~

•.- ,.~

•.-,.~

as there are at least 20 holes across the
width and 32 along the length . Hole
spacing is determined by the physical size
of the diodes you use. Use a heatsink when
you solde r them to the etc hed board or the
wires on the Vector board, for it is
disco ncerting to have a bad diode on the
first check.

I'r-rT-..-,.,l ~ KEYBOARD SWITCHESI

KEY BOA ENCODER- 50 INPUTS-IO OUTPUTS

0----i:'1 RELAY( END )

AI
~
A2A3

,~

AIO

'0

,

~-\ VAR f-O-- - - - ---I
eL K

FF

) 3

H/)FF FF
r1./

AI3
b

• AI4

FF

eG

'-4 SPKR

I I I I I I

PHASES -A B A B A B

Fig. 10 . Logic scheme of keyboard encoder.
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Fig. 12. Nand logic equivalents for butto n-box inpu ts and shift register.

. 6

Fig. 13. Typical nand gate.

2700Jl..

...."OUTPUT

EXPANDER
INPUT

INPUT ,
INPUT •
INPUT ,

S600~

i :::[J-OOT

ABC_ABC

Meanwhile, back in-the keyer logic , we
now have FF-CG set , a I stored in FF-I
and FF-3 , OR-I is still enabling A-II and
A-1 3 o n the "h" inputs, A-I through A-I 0
are inhibited by the action of 1-2. and all is
in the proper co nditio n for the arriva l of
the next clock phase "A".

When clock phase "A " goes to the "I "
state, here is what happens: A-ll is inhib i
ted by I-I and goes to f/J thus closing the se t
side o f Fc-CG. The leading edge of clock
phase "A n also affects A-1 3 , input "a",
and is passed through to the trigger in puts

fl ip-flops FF-I and FF-3 t o the "I " state.
As soon as FF-I and FF-3 are set , the "I"
o ut put of OR-I causes 1-2 to place a "w'
level on "a" inputs to the and gates A-I
through A-I O, thus inhibit ing furthe r input
from the keyboard until we have com
pleted transmitt ing the letter " A" that we
just placed into storage .

We now have a I stored in FF-I and
FF-3, inpu t "b" of A-II and input "b" o f
A-1 3 ena bled by the I ou tput of OR-I.
The first clock phase "A" leading edge
allowed the register to be se t , but did not
get th rough A-l3 , since the " b" input was
not enabled at the time clock phase "A"

arrived , so no shi ft occurs. Clock phase
"8" leading edge now arrives at I-I . is
inverted and is applied to "a" of A-I I
which is already enabled by the "b" input.
The o u tput of A-II triggers FF-CG fa the
set state, keying the o ut put 1-3 and the

• •

monitor A-14 , allowing the monitor oscilla-
tor to be amplified by 1-4. The inverter
amplifier 1-3 is sho wn as a relay driver, but
could as easily be the transistor keying unit
of a transmitt er.
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of FF-I through FF- IO, and to the "a"
input of A-12 on the reset side of FF-CG.
Input "b" of A-12 is enabled by the "I"
standing on the output of FF-I , and the
output of A-12 causes FF-CG to reset , or
go to a "~" state at the output , co mplet ing
the fi rst dot , and releasing both the moni
tor and key ing un it.

At the same time that FF-CG is reset , all
information stored in FF-I through FF·IO
is shifted toward FF-CG one position. FF-I
is now in the "~ .. sta te , F F-2 assumes the
" I" state fro m FF-3, and FF-3 through
FF-IO are now in th e"I;J" state . Notice th at
the reset gate of FF-IO is enabled . This is

- 12

-=if- =D-

33K
~OO pF

FROM 1-1 \ I-_ _ ~
THR U 1-10° ) TO SOt- 'hc0 0N FF- I

THRU fF-IO

- 12

THESE GATES ARE MADE
INTO SINGLE SET DIRECT
DRIVERS BY SEPARAT ING
THE OUTPUT S. •

Fig. 14. Typical or gate. These gates are made
in to single set-direct drivers by separating the
ou tputs.

DIV ISION OF BOB
WHAN & SON

ElECTRONICS. INC .

2400 Crystal Or.
Fort Myers

Florida 33901
(813) 936-2397

Send tne for new
catalog with

osc illator circui ts
and lists of
t housands of
frequencies in

stock.

CRYSTALS

Depend on . . .

We can supply crystal s
from 16 KHz to 80 MHz in
many types of holders.
Over 6 mil lion crysta ls in
stock inc luding CR1AjAR,
FT243, FT241. M67, HC
6/U, HC13 /U, etc . ORDER
DIRE CT wit h check or
mon ey or der to JAN
CRYSTALS. For first class
mail add l5C per crystal
- for ai rmai l, add 20C per
cryst a l. Inqui re about
special quanti ty prices.

DATA ENGINEERING INTRODUCES
FREQUENCY MARKER : 7 m ark en. harmonies to 150 MH z.
TWIN-LEVEL KEY: Electronic to uch . al l solid sta te.
ADVANCED KEYERS : I -Ia mbic, d ot /dash m emory. Val' .

welghtlnil. monitor, auto . character a nd word spacing. 2 - As
above, plus 500-blt message memory . reprogram mabie at
normal keyinJ speed.

FIVE-YEAR WARRANTIES. Send (or tree catalo g.

DATA ENGINEERING, INC _
Box 1245. Springfield. va;,.;;2;;2,;,';;5,;,'===

SPECIALS
Color TV crystal (3579, 545 KHz) wire leads $1.60

4 for 5.00
100 KHz frequency standard crystal (He 13/Ul 4.50
1000 KHz frequency standa rd (He 6/U) 4.50
Any CB crystal, trans. or rec.

(except synthesizer crystals) 2.50
Any amateur band crystal in FT·243 ho lders

(ex cept 80 - 160 meters) 1.50
4 for 5.00

80 meter crysta ls in FJ-243 ho ldHS 2.50

NU SIGMA ALPHA
Internatio nal Amateur Radio Fratern it y . Mem
berships now available. Includes wall cert ificate,
I.D. card , newsletter, and more. Send fo r f ree
brochure .

BOX 3 10
DEPT. 73, BOSTON MA 02101

CRYSTAL BARGAINS

560 0 J\.
INPU T o-J>-::~~Lr(f~

t--oOUT PUT

5600.1\. l K
.001 ~F

22K

Regency, Varit ro nics , Drake, Tempo, Swan , Stan
d a rd, etc . Receive $ 4.50 Transmit 55.50. Also
c ry st a ls for po lice r ecetvers - Regency , Bearcat ,
etc . $4.50 .

Quick Deliverv - P(J.~tpaid (3rd Cla.~s)

DERRICK ELECTRONICS, INC.
P .O . Box 457B, Broken Arrow, Ok la . 7 40 12

CRYSTALS FOR FM RIGS

GLADDING 25 - 25 watt FM 2 meter
transceiver _ $249
GLADDING VHF Hi-Scan monitor $99
25 watt VH F /FM 6 Channel Marine

Radiophones, complete with antenna and
crysta ls _$289

Call or write J. P. Russo Associates
5 Castleton S t reet

617 -522-04 47 Jama ica Pl a in , MA 0 21 30

· 6

Fig. 15 . Typical inverter.
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P.O . Bo x 112
Succasunna , N. J . 07876
T EL : 201 -584-6521LABORATO RIES

We manufact u re a complete l i ne of convert ers for
50 through 432 M H z. M odels t o su it all needs. OX ,
FM . A TV. M A RS. etc. A postcard w i l l b rf ng our
new F REE CATA LOG wi th p ictu res. schemat ics,
specificat ions and prices.
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VH F CONV ERT ERS

V IBROPLEX
'" ENJOY EASY,

RESTFUL KEYING
$22.95 to S47.95
TH~ YIBROPLII:.X

CO •• INC.
B33 Broadway.
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7441. 7491 ,74 92 , 7493,7495,7496
8281 ..•. •... • .. .. • • .. •. . .. . • • : .• . . 1.50
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B251 .. • . • ... • . . .. •.... . • • • . •.... • 1.90
LIGHT EMITTING DEVICE
MAN-1 equlv. 7 segm ent display 14 DIP
package .• .. •• • .. • •• • •. . • . • .• • . • •• 3.50

RELIABILITY SUPPLY
P.O. Box 805, San Carlos, California 94070

TE,RMS: Orders over $!O.OO w ill be p ost
paId - add $ .3 5 handling and p ostafe for
sm aller o rders. C.O.D. - add 25%. Cali f o rn ia
residen ts add 5 % sales tax .

----_ NEW GLADDIN(; 25 iiiiiiiiiii
Pil l TRA NS CEI VE R , 25 WArn,' OUTPUT, n chan 
ne b co. m p tc t c with '( tab f llr 146 . 34 /1 46. 76 and
14 6 ,9 4 /1 4 n .<) 4 . l o w powe r posit IOn . cum ple rel v
vc par ate x mu.re c x t u l switch ing. ( Amat eu r net
S 2 4 l} .l}5 ) OUR L O W / N T R O /JUC T O!?Y PRICE
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S2SS. 0 0. W r ite f or l j t erat ure, H a lll ·M ', S t) l} .OO.
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Fig. 16. Ty pical flip-flop.

the clock phase " A" does no t reset the
FF-CG. The output remains keyed and we
have generated the firs t one-third of th e
dash, and at the arrival of the next clock
phase "8" will have generated the second
one-third of the dash . All tha t clock phase
" 8" can do upon arrival is enable A-I I and
inhibit A-l3 . Nothing else will be affecte d
because FF-CG is already in the I sta te ,
and re moval of the I level fro m the trigger
inputs to FF-I through F F- IO causes no
act ion . The output is sti ll keyed , and
two-thirds of a dash has been generated ,
and nothing will change until the arrival o f
the next clock phase "A".

When clock phase " A" arrives, I- I will
inhibi t A-I I , A-l3 will be enabled, placing
a I on the " a" input to A-12. A-13 will
t rigger F F- I through F F- I O, and the I tha t

to assure that the shift register will fill up
with " f) " as the shift sequence occurs, and
will tell us when a characte r is co mplete .

Output levels will now be in the fo llow
ing states : A-I through A- IO at ~ ; A- I I at
~ ; A-12. and A-l3 at I ; FF-I a t ~ ; FF-2 at
I ; F F-3 through FF-IO at ~ ; FF-CG at ~ ;

A-14 at ~ ; and 1-3 open (unk eyed) . These
co ndit ions re main until the arrival o f clock
phase " 8".

Clock phase " B" follows the same se
quence as before ; that is, it inhibits A-13,
enables A-I I and sets F F-CG to a I.
Ge nera tion of the dash has now started,
and nothing else occurs until arrival of th e
next clock phase "A " . Let's see how the
dash is made the proper length .

When clock phase HA" arrives, 1-1 in
hib its A-I I . At the same time, A-13 is
enabled and triggers FF-I through FF-IO,
and tries to reset FF-CG through gate
A-12. But now FF- I is in the ~ state and is
inhibi ting the "b" inpu t of A-12, so that
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Fig. 17. Regulated power supply.

• •

Fig. 18. Variable clock.

In summary " the following is the se
quence of events in generating a cha racter:
A button is pushed, encoding a characte r;
phase " A " transfers the charac te r in to the
shift register (memory ) and generates o ne
third of a letter space; phase " B" sets the
code generator ; phase "A" resets the code
generator, dependent upon the state o f
FF-I , and shifts the stored word one place

Since the arrival of clock phase " B" had
no effect on the output (sti ll unkeyed) , the
next clock phase " A" may or may not start
the generation of another characte r, de
pending upon the input encoder . If any
button on the keyboard is pressed (in
cluding still holding down the letter " A"
button) generation of ano ther character
will start at clock phase "A". If a button is
not pressed , no o ut put will occur until we
once more have a coincidence between the
encoder output (button pushed) and clock
phase "A".

••
" '0" ' " ~ 5- ' 2 WP""
2 , 10" " 10 · n WPM
3'''' ~20-33WPM

4 ' ..,.. , "'30 _45 wPM

". " ." .". •• •.- ." "'.....
.,Ih X ..\'- ........
f' ,..... J l",.,.

• 4- <MID,

F O ~ H'QHE~ SPEEDS ~E OUC E CAP VA'.UES

A "0.... B ,00,""

I>. "osed e 00""

I>. 00"'" e " 0'"
I>. 0,,,," eo,,",,

SWITCH ....... SPEED

'"
•...,.....

- . TO _• ..c...,.. "

. "
,

was stored in F F-I wiil be seen at the "b"
input o f A-12, causing a I on the output to
reset FF-CG. When FF-CG resets, the
monitor gate A·14 is inhibited and 1·3 , the
drive for the relay is removed, thus opening
the keyed output. One dash, three times
the length of one dot, ha s now be en
generated, but we are not yet co mplete,
eve n though we have ended the trans
mission of the dash. What happens now?

If you will think ba ck to the start of
-this sequence, we allowed the shift register
to accept an input at clock phase "A", but
did not actually begin transmitting until we
set FF-CG at d ock phase "B". This deiay is
part o f the space required between charac
ters. The length of a space is the same as a
dash , and we have already generated o ne
third of the space at the beginning of each
charac ter, so let's co mplete the sequence
an d see how we generate the other two
thirds o f the required spacing.

Now, look closely at the iogic diagram
an d examine the co nditions awaiting the
arrival of clock phase " B". Gate A-II is
inhibited be cause OR-l is now at the ()
level, since all the 1 levels stored in the
register have been used and sh ift ed out.
OR-l does not allow clock phase "B" to
set FF-CG. The only tricky part of this
arrange ment is the loop propagation time
through A-l3 , FF-i, OR-I , and with the
clock speeds used here (4 -100 pps) any
pro pagation delay up to ap proximately
100 usee is all right.
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Fig. 20. Side view of button box, with dim en sions.

(bit) ; upon emptying the register, OR-l
and phase "8" generate two-thirds of a
letter space.

While the description does get rather
involved , it is far simpler to make the
button box work than to describe what
goes on in side.

Gate Reduction

With possibly some decrease in relia
bility, gate OR-I could be reduced to a
two-input gate. I don't recommend d oing
it, but in case someone wants to reduce the
number of gate inputs , here is the rea
soning fo r doing so.

Since either FF-l or FF-2 are set during
the generation of any character, it is only

Fig. 19. Monitor oscillator.

necessary to examine the state of these two
flip-flops to determine either that the shift
register is clear or that a charac ter is being
tran smitted. As long as either FF- I or FF-2
is set to a 1 sta te, the keyboard input gates
are inhibited , and the shift gates are en
ab led. When both FF-I and FF-2 are in the
9 state , further clock pulses are inhibited
from sett ing the code generator or shift ing
the register, but the keyboard transfer
gates are enabled for input of another
characte r fro m the keyboard .

Further Notes

Logic cards available at surplus outle ts ,
as well as most of the in tegrated circuits
being sold a t bargain prices seem to contain
nand gates as the standard . Figure 12
shows the implementa t ion of the bu tton
box using nand logic.

Schemati cs o f typical circ uits (i .e., the
ones I used ) are sbown in Figs. 13-1 9. Let
me repeat - there is nothing sacred abou t
these, so if you have some different cir
cuits , and the logic levels are compatible,
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GATEWAY
ELECTRONICS

WE HAVE MOVED TD LARGER
OUARTERS. NEW LOCATION
8123 PAGE BLVD. ST. LOUIS
MO. 63130. NEWPHO NE NO.

427-611 6

6.5 DB GAIN Vertical base station anten
na 140-160 rnhz, Man!. by Antenna
En!. Co. 4 lb. _ $23.95
base for above 3 lb. . 5.95

4.5 DB Gain Vertical Mobile antenna
140-160 mhz. 31b _15.95

7200 VOLT C.T. PLATE TRANS
FO RMER, 1 AMP - 115 or 220 volt Pri.

11x 11x 13" , 100 lb. . 30.00
8 11A TU8ES - NEW, 1 lb. . 4.95
61 46A TUBES - NEW, 1 lb. . 3.75

Write us for your Ie needs. Stop in and
see us when you 're in St. Louis.

JEFF-TRONICS
SOLA CONSTANT VOL TAG E TRANSFOR M
ER, tv pe CV. #22-962 5E93. 1000 Va,
108-1 32 volts inpu t, 118 vo lts ou t, 8 .48 am ps,
60 Hz. Brand new. Shpg. Wt. 65 1bs.
$35.00 each 3 for $95.00

POWERSTAT. 230 v , input, 0 - 230 v , out, 35
amps rnax ., 60 Hz. 14 " wide, 6%" high. No
cover or dial. Used, exc . Wt . 75 Ibs.
$22.50 each 5 for $100.00
(above 2 items ship by REA or motor freight)

Panoramic S8-BB T -' 000 Spectrum A nalyzer. 5
Me. IF . With power supply . .... _. . . $200.00
APR·4Y receive r with CV-253 plug-in. T unes
38-1000 MHZ. 115 v. 60 H z $200.00
H-P 100-D Frequency Standard 5135.00
H -P 524-8 Counter. 10 Me $250.00
526·A Video Amplifier plug-in for 524-8. C. 0 .
•••••••••• •.••••.•... . . .••• . ••. . $50.00
526-0 Phase Unit p lug-in for 524-8. C. O.
Measures phase angle to 0 .1 degree . . $100.00
H -P 715-A Klystron Pow er Supply ... . 560.00

Send f or catalog of surpl us electronic equip
ment & parts. 25<1 for handling.

JEFF-TRONICS
4252 Pearl Rd•• Cleveland. OH 44109
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do n't hesitate to substitute . If you use ICs,
stay with DTL or RT L, whichever you
start with, right on through, fo r they don't
work too well when you mix them up.

The oscillator and divider I used for
speed control is a bit unusual, but I had the
cards and it was simply a matter of
expediency that I used them rather than
devise another type - such as unijunc
tion - to use for a clock. The same goes
for the monitor oscillator (Fig. 19).

If y ou decide to use "micro"
switches - as opposed to building or buy
ing the keyboard - the dimensions shown
in Figs. 20 and 2 1 should be helpful. I used
eighth-inch drill rod threaded for 6-32 nuts
on both ends to fasten the rows of switches
together, with spacers required only on the
to p and bottom rods for switch separat ion.

The dowels can be turned on a lathe if
one is available , but the turning is not
necessary if large enough ho les are drilled
in the top pla te .

8y using plywood, the only tools re
quired are generally available to anyone. A
handsaw, a rasp, a screwdriver , a drill , a
few tears shed after find ing a board still
too short after already sawing it off twice,
and some glue are all you need to fasten
the button box together. Your own inge
nuity will tell you how to make plug-in
sockets for your cards.

Be sure you leave some extra space for
additional cards and switches, because you
will probably want to make another en
coder board for Teletype transmission ,
controls for the station, a timer, o r some
other goody. One thing I do not recom
mend adding -- and that is an additional
memory. I find that staying right with - or

e ®@ @@@@OCD00
0®@@®®0®®®®

@®®®@G)@0@®®
@®®@®®®0@©0®
®®@©0®®@OOC'l•

/ ( 5 P AC E )

Fig. 2 1. Keyboard layout.
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$3.60

GIANT SALE ON NEW TTL
TEXAS & NATIONAL IC.

o

A P ol y Palo a l<C ' u s ' ve l Two differ nt
compatlb.. with 5N7446 5N7~4 types. Both
5 N7475, SN7490 and SN7'4192 IC,7· 8SN7448 .
decimals. 0 to 9 num.. r a l s a n d 10 ~~tt oth W""'!th
sp..cs & hookups. e rs , .th

o 5 N7 4 0 0 N Qua d 2 inpu t NAND Kate

O
u S N7 4 0 1 N 5 N74oo w ith open coiled '

S N7402 N Q uad 2 inpu t NOR /l:ate
o S N74 04 N H.. x . n"..rt .. .. . .. . . ..o S N7 4 05 N H e x in ... . rter. ope n coll..c e
o 5 N7 4 10 N Tr ip'" 3 input NAND It .. te
[J S N7420N D ual 4 input N AND Itateo S N7430 N 8 Input NAND Itate
o S N7440 H Dua l 4 input NANO butler

0
0 5 N744 1 N 8C D - to-D..c1ma'dri ...er

S N7446 N 8C D .to-7 s .. lt . dec. /dri ... e r
o S N7447 N BC D ·to .7 $eK. dec . /drl"e r

0
0 S N7 473N Du a l J ·K Ma s t . r 1'1 ...... flip _flop

S H7 474N Dua l D t r iKll: e .... d fl ip flop
Fl 5 N7475N Qua d bist.ble Idch
[l S N7 476N S N7473 , with P<"'se t - a·c1ear
n SN7 48 1 N 16· bit memory 'scratch p.d I

0
0 S N7483 N 4 _blt binary full add.r

S N7490N D e c a d e count.. r

n
o S N749 1N 8 -bit shift .... ltisler

5 N7492 N D i" id e hy 1 2 counter
n 5 N7493 N 4 _hit bi narr c ou POt.. r
"] 5 N7494 N 4 .hlt shift r .I/:'sler
o S H7 49S N 4 .hit re«ister rilth' ·N .left
:J S N74 154N D:"ide b)' 16
o S N7418 1 N Arithmetic LOlI: ic Unit
lJ S N7 4 192 N Bi -d l .... ct 'onal coun t.. r

...., SN7 41 9 3 N B inarr ii"i.~· d~.~*i"ii<~.'"~"."~';"....~!","•••

ALPHA
NUMERIC

7-SEGMENT
READOUTS ...._ ..1

o 16-PIN MICRO MINIATURE
Fits Into 1!" pin dual i n line s o c ket. Life: 250.000
hours. D~h"ers 700·11. l amberts brlten..s s with
5 volts 8 mi ls per selt ment. Characters . 3 6 2 " H x
. 19 7 " W. .

o 9-PIN TUBE TYPE

Bu)' An)' :J - Take 10 ~. Discount!

-Fa ctor r Ma. lt ..d! - Foictorr Te ste d ! - 'actorr Gu ara nt ee d !

T } I'" F u r"' l ,,," ~;d ,

Fo r prlnted circuit board or $oc k .. t . Life: 100.000
h o u r . . De live r s 6 .000·11. Lamberts with 5 volts
23 mih per .eltment. Chaueten . 4 7" H . x . 2 6 " w .

~,"!!!,~!,!!"!,,-- ,, . -~

"L~~~~; "~~;~~'~"dNG ~ I~D2~~ ....5 3:[1"o J u m b o , TO . 1 8 , 2 leads red 1 .00 2 fo r 1 . 7 5 --
\

BRAND NEW! LINEAR IC AMPS
Bu)' any 3 _ Take 10 '1. D is c oun t ~

Tn'" I "' ~ (" r illt ",n ~;.l t- IJ,\

"0 7 0 3 R F".I F", 1 4 hookups, TO .S . . $1.19 "\£'10 \o 709C O p ..r ational A mp • • , • . . 5 9 01'1 .,~o 71 0 C D i tl .. r ..n llal Amp... .... . 5 9 ~ ..cv ..".......o 7 11 C Me m o r )'. Sense. Amp . · · . . 5 9 oj

o 72 3A Voltalte R" lI:ul a t o .. ( D I P) . 1.49 ..0' .....o TVR . 200 0 H i · p o w..r 723 ( DIP. 1.59 ~.o:. ,so:." ~..o 7 4 1 C Fr ..q . Compo 709..... . . .. .95 ..,eeo 7 4 8 C F"re q . Ad jul.ta ble 74 1...... . . 9 5 ...to
0 7 0 9 - 7 0 9 D u al 709's ( D IP) .. . 1.4 9 v\)" tf;j
0 7 4 1 . 7 4 1 Dual 741's ( D I P • . . . 1.98
0 7 4 9 · 7 4 9 Stereo Preamp ( D I P r , 1.98

.. . .. :-; •• , . , . 1>.1, :!nd .-I"" ., ., . n " ,,1 In I.in.,. TO · '-' .

--

Fig. 21a . Detailed view o f button.

--
1/2

1/4-.1
BUTTON-LATHE TURNED

1-1/8
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half a letter ahead of the letter being
transmitted is not difficult, but trying to
type so mething, and listen two or so letters
behind the letter you are typing is directly
opposite the method used to copy code.
To say the least , it is very disconcerting.
But addi tional memory can be ad ded with
out much problem.

Build one of these button boxes, prac
tice a few minutes to get the han g of it ,
and hit the airways prepared to enjoy a
brand of CW that is more enjoyable than
any you have encou ntered befo re . Oh yes,
you should buy a bigger hat. before you
start using it on th e air , because you are
sure to ge t a swelled head for all the
compliments on your fine fist.

. ..W5VFZ-

Photographs of the "Button Box" by E. E.
Jameson, Las Cruces, N .M.
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5

SATf Ri

3 @21

1 7 3A 3A 7 18 78 ' 4 I ~ 18 1 8 7B
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. 4 1 11 7B 711 78 18 7 7 7 18 18 111

1A 1 7 1 7 1 14 2 1 14A 14 A 1 ~A I ~ .
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February 1972

G MT : 00 02 04 OG 08 10 '2 1~ 16 18 20 22

14 7A 7 3A 3A 3A 3A 3A 7 1 ~ 14 21 .

SUN MON TUES WED THUR
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H AWA II '4

A '" Next higher frequency may be useful also.
B '" Difficult circuit t his period.
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J. H. Nelson

Good (Open), Fair (0), Poor (X)

INDIA 4

JAPAN '4 1 A 78 1 8 7 3A 7 1 1 18 711 '4

EASTERN UNITED STATES TO:

6 G 8 9 10 11 12

13 14 15 16 17 18 ®
®@®@@~®
@j(@

SOUTH A fRICA 7A 1 7 1 18 1 11 1 ~ . 2'. 2 1 2' 2' 14 A

A LASKA

ARGENTINA

AUSTRALIA

CANAL lONE

ENG LAND

HAWAII

U. S .S. R .

WESTERN UNITED STATES TO:
ALASK A ". "

, ,
" " " " r " " "

ARG E"'TI"'A " " " " r r " " " " " "
AUST RA L IA '" '" " " "

, r r " " " "CAN A L ZONE " " "
, , , ,

" " " " "E"'GLAfolO "
, ,

" " " " " " " " "
HAWAII '" " " "

, , , ,
" ". '" '"Ifol OIA " " " ae ae ae , , , ,

" "JAPAfol " " " " "
, ,

"
, ,

" ".
MExtCO " " , r r , r " t .. " " "
I'H ILI PPl folE S " at " " ze "

, r r r " "PUE RTO RICO ". "
, , , , r " " " " "SOUTH AfR ICA " , r ,

" " " " ". " " ".
U . S . S . R. " r " " " " " " " " " "
EAST COAST ". "

, r , r ,
" " " " "

I
I
I
I
I
I
I
I
I
I

I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
J

I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

February, 1972ADVERTISER INDEX

READER SERVICE
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 cata
logs ... or else make a copy a nd send that in. Do NOT
fail to send for data on those prod ucts and services that
interest you . Your magazine will be as large as the
number o f ads allow it to be . .. so the more you
encourage the advert isers the bigger magazine you will
have. When you send for informatio n, the advertisers get
encouraged. Send.

o Amateu rWholesale 123 0 Linear Systems Cover II
o An-Tek 19 0 Mann 34
o ATV * 123 0 Mtn. West Alarm 37
o Avcom Commun. 39 0 Nu Sigma Al pha 122
o Babylon 19 0 Palomar 48
o Call baok 118 0 Payne 67
o Circ u it Specialists 5 2 0 Pearce S impso n 54
o Clegg Oiv. of ISC Cover IV 0 Poly Paks 127
o Comm. Specialists 27 0 Reliabi lity 123
o Cornell 123 0 Rim Systems 27, 39
o Data Engineering 122 0 Ross & White 33
o Derrick 122 0 RP* 32
o Dix on 32 0 Russo 122
o Drake 40 0 Sams 30
o DyComm 106 0 Savoy Cover III
o Dynalab 123 0 Sent ry 93
o Epsil on 37 0 Simpson 69
o Fair 117 0 Standard 95
o Freck 39 0 Tab 105
o Gateway 126 0 Telrex 22
o Goodheart 117 0 Vanguard 27
o Gregory 96 0 Vibroplex 123
o Hal 48, 67 0 Wo lf 52
o Henry 14 0 World QSL 19
o H & L 117 73 Stuff
o Jan 122 Subscript ions 28,29
o Janel 123 Rptr Circuits Manual 79
o Jefftronics 126 Ad Letter 68
o Juge 32 FM Reptr Handbook 88
o Kass Electron ics 52 Rptr A t las 103
O K-Enterpr ises 48 T VI 115
o Lewispaul 37 Repeater Bulletin A d 81

*Reader Service inquiries not solicited. Correspond di
rectly to company.

Zlp _

Mad 10' 73 INC., PETERBOROUGH NH 03458
PLEASE PRINT OR TYPE





000

(

There still is a 2 Meter AM Band . . .
and the only way to go 2 Meter AM

is with the improved CLEGG 22er MK

• I mproved V FO Design

• Improved Receiver Sensit ivit y

• Improved Transmitter Design

• Improved Mobile PIS Reliability

• I mproved Image 81 Spurio us
Rejection

22er MKIn

Recently redesigned-electrically and mechanically-the 22er MKlII provides
the highest power and most sensitive receiver ever offered in a 2 Meter AM
Transceiver. It is equally at home with 115 VAC or 12 VDC power source.
The self contained VFO provides instantaneous rock stable QSY . •

If AM is your thing-if you are looking for the good old informal 2 meter
rag-chew-if your CoD gear needs updating-if you like contests-THE 22'er
MKIlI at only $389.95 complete with microphone is for you. See your local
Clegg dealer now.

•~ ~l UD co _,_ ~~
~
INTERNATIONAL _ -'f- DIVISION
~ Box 388, A .D . # 3

CO"OUIIO" ..Litftz , Pennsylvania 17543

Tel: (7 17 ) 626-8566
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