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2ND WORLDWIDE
SSTV CONTEST BEGINS

FEB. 5, 1972
•.' ..' ..' ..' .'.

$495 Robot SSTV monitor & free
personalized SSTV tape*equips
any licensed ham to enter..
Sponsored by CO Ele t1roni ca Magazine,
the contest is open to all l icensed ama­
teurs qualified to operate SSTV. Details
are listed elsewhere in this magazine.
' By taking advantage of our current offer
of a free personal ized SSTV tape with the
purchase of a Robot Model 70 mon itor
(as described in our last month 's ad), you
will have a video SSTV signal you can
transmit wi thout having to own a SSTV
ca mera.
So for the price of the Robot monitor

alone ($495) you wi ll have all the equip­
ment ne c essary to en ter the seco nd
WORLD WIDE SSTV CONTEST!

ROBOT MODEL 70 MONITOR $495
ROBOT MODEL 80 CAMERA $465
25mm fl.9 lens $ 30

FOR A FREE BROCHURE ON SSTV AND THE
ROBOT CAMERA AND MON ITOR WRITE

ROBOT
7591 CONVOY COURT, SAN DIEGO, CA 92111 (714) 279·9430

See fhe complete line of Robot SSTV equipment at your local Robot dealer listed below.
Birmingham, Ala . 35233, J ame s W. Cla ry Co mpany.- 1713 Second Avenue Sout h, (20S) 322-2486 • Anaheim, Ca lil. 92804,
Henry Radio Company, 931 North Euc lid, (714) 772·9200 • L O l Angeles, CallI. 90064, Henry Rad io Company, 11240 Wesl
Olympic Boulevard. (213) 272..0861 • Oakland. Calli. 94607, Amrad Supply, 1025 Ha rrison Street , (415) 451 -7755 • Denver,
Colo. 80202, CW Elect ron ic Sys lems. 1401 Bla ke Street , (303) 244·5523 • Miam i, Fl a. 33137, Amateur Rad io center, Inc.,
2805 NE se cond Ave nue, (305) 374-4101 • Honolu lu, Ha.all 96803, Honolulu Electron ics, 819 xeeaumc ku Street, (80S)
949-5564 • Andi ng, Mus. 01887, Graham RadiO Compa ny, 505 Main St reet, (617) 944-4000 • Muskegon, Mich. 49441,
Electron ic Distributors, Inc., 1960 Peck Stree t, (616) 766·3 196 • 51. l ouis, Mo., 63132, Ham Radio Center, 8342 Olive
Boulev ard, (314) 993-6060 • Amsterdam, N. Y. 12010, Ad i ron dack Rad io Supply, 185·191 W. Ma in St reet, (518) 842-8350
• New York N. Y. 10012, Barry Electron ics, 512 Broadway, (212) 925-7000 • Asheville, North Carolina 28801, Frec k Rad io
Supply, 38 Blllmore Avenue , (704) 254-9551 • Cleveland , Ohio 44112, Amateur Electroni c Supply, 17929 Euclid Avenue,
(216) 486-7330 • Dayton , Ohio 45404, SREPCO, 3 14 Leo s treet. (513) 224-0871 • Trevose, P., 19047, Hamtronlcs, 4033
Brownsville Road, (215) 357-1400 • Fort Worth, 'eus 76110, Ed Juge Elect ron ics, 3850 South Freeway, (817) 926-5221
• Spokane, Wash. 99206, HCJ Electron ics, E. 8214 Sprague, (509) 924-2343 • Milwauke., Wise. 53216, Amateur Electron ic
Suppl y, 4828 W. Fon d du Lac Ave nue, (414) 442-4200 • CANADA: Frederic ton, N. B., Audio t.ect romcs l td., 79 Prospect
Street, (506) 4~O • Downsville, Ontario, VE Amateur Rad io, 3768 Bathurst Street, (416) 636-3636 • Montreal, Qu.bec,
Payette Radio Company, 730 St . Jacques, (51 4) 866-6681.
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JANUARY MCM LXXII Monthly He

Swiss Scouts
In JAMBOREE

_ d
Lcle HB9AMY . in the San Gortarclo.
Lugano -Tl - Scou t Section. allows
10 C<l1 scou ts to talk with o ther scouts
in other pa rts of the world .

Contest Announced

Alan Sco tt is an elec trical engi neer­
ing stu de n t at the University of Cin­
cinnat i. has been 0 11 the Dean's list
severa l times. an d participates in a
co-op program with th e Nava l Rc­
search an d Develo pment Cen ter in
Ca rderoc k. Md .

ln f'o rma tion abo ut this scholarsh ip
will be availa ble in 73 in a few
months.

On his radi o . Do n contacted
Guen ther Herzo g in Herner. Ge rmany,
abo u t 25 0 miles fro m Heidel berg.

Fortuna te ly , Herzo g 11,)(1 a friend
who was o n th e staff at the Heidelberg
Hospital. Herzo g le arned tha t John
Shan non was indeed in th e h osp ital
and seriously ill with a st ra nge type of
Virus ,

" They aren't su re wh at type of
virus J ohn has." his mother co n­
tinue d. "but one doctor in Au stria
said he could have go tte n it from
eat ing had meat or ice cream."

Herzog offered his ho me to John
whe n he leaves the hospi ta l if he needs
rest befo re re turn ing ho me .

The Shanno n's eldes t daughter,
Carol. an airline stewardess, ne w to
German y to see her brother. " The
docto rs said tha t see ing her was the
best medicine." the mo ther sa id.

Carol ca lled her parents last nigh t
and to ld them J ohn W <l S much better.
She plans to bring him ho rne soo n. It
will probably be a while . ho wever.
un t il he re turns to teach ing. ' 1-------- - - - - - - _

Mrs. Shanno n was mu ch relieved
today after t ill' t rying ex perie nce. " I t
seems like a sma ll world ," she sa id.
"when peo ple li ke Mr. Godfrey and
M r. Herzog will go out of their W<lY to
hel p you."

..

SON STRICKEN IN GERMANY

Alan Scot t WB~TCZ. o f Paint Pos t.
New York. was th is yea r's recipient of
th e J o hn Gore Memo rial Schola rship.
Judged to be the most scholarly and
deserving ofa pplicunrs nationwide. on
Sep tember 23rd . Scott was awa rded
the S500 scholarship. Jo hn Go re W;IS

an outstanding past presiden t o f the
Fo undat io n for Amateur Rad io . a
group of twenty-seve n radio dubs in
the. Wash ingto n. D.C. area .

(R eprinted from rile wittiatnsport
Sun-Gazette ] Mr. and Mrs. Willi am J .
Shannon recen t ly learned th at kind­
ness can ex tend for tho usa nds of miles.

On Sept. I. the Shannons go t a
cab le fro m th eir son. J oh n. say ing he
was ill in Heidelberg Polyclin ic Hospi­
tal . Heidelberg. Cormany . He h ad
been o n vacation in Europe . He is
head of the musi c dep t. at Wyo ming
Semi nary . ncar Wil kes-Barre .

Mrs. Shannon ca lled the hospital.
bu t was to ld that no J ohn Shanno n
was listed .

" We we n: really worried ." recalled
Mrs. Shan non. " Jo hn wouldn't have
ca bled unless he was seriously ill. "

The Shan no ns t rie d to contact th eir
so n by ca blegram but wi th no success.

Finally th ey we n t to the Red Cross.
but tha t atte mp t also failed . The Red
Cross sugges ted however. that Mr. a nd
Mrs. Sha nnon try to con tact Germa ny
by ha m rad io .

Mrs. Shannon 's brothe r. Ro bert
Sto u t W3NEN . pu t them in touch
with Donel l Godfrey K3QFW. the
past president of the West Bran ch
Amateur Radi o Club.

"Mr. Godfrey is the hero o f this
sto ry," said Mrs. Sha nnon ." He's the
o ne who hel ped us ge t into co n tact
with someone who knew abo ut our

"so n.

The Poto mac Area VHF Soddy
Challenge Com petition ccnsi... t s o r a
con test with any dub that Ja n.'s to
compete in the J anuary VHF Sweep­

----------- - - - ----------- - - - - ----1stakes. Ta ke you r dub aggregate
SCOfe, divide by nu m ber o f members.
multi ply by percentage of membe rs
part icipat ing. Clubs must hav e six o r
more nu- m bers and hav e bee n in ex is­
tence since 1{1 171 . At leas t fift y pe r
cen t o f the members m us t have been
in the dub before 7/ 1/7 1. Honor
system will be used in computing
scores. Highest scoring d u b by th is
sys te m. o ther th an PAY HFS. will rc­
cc ivc an engrave d tro phy . An y dub
sco ri ng higher than co n tes t sponsor
wi ll receive <I hand so me ce rti fica te . All
mail handled hy K3 LNZ.

JOHN GORE SCHOLARSHIP AWARDED,
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HOT GEAR

73 sa lu tes WI Nt'-: o f Reading. Mass..
who. accordi ng to the R ead ing Chron­
ide , is the recipie n t o f the rad io
sta tio n \V EZE Comm unit y Service
Award , Theodore Barro n . an ac tive
phone-patcher. ea rned the award fo r
hel p ing people in need th rough o ut the
Weste rn Hemisphere . In recognit ion o f
thi s fea t. we congra tu late you fo r
typify ing th e ham rad io opera tor as
dedicated to public service .

STO LEN : Simpson Elec tro n ics Mod­
e1-A FM transceiver (se rial number
35457 1 and a Hy-Gain Diplo rna t-J SIS
wavelength mo bile whir wil h magn et­
ic base . de W2PWG. Robert F . Scott ,
9 Jackso n Avenue , Brent wood NY
11717.
HOT G EA R CUMU L ATIV E L ISTING
Mfr .• Model . Set', No. Owner
rum.. S R4h A . ::4 4 td 00 Wi\ I !'_ ~lU

Rl'lI: . un. z. ::04--o.l 50 5 WA 5 H~ \t

Sonar, I.. ~t .~ htl l . :: 10(B WR :!A R~t

con.. 75 A4. = 1\[}4 W0\fGI
(;1:, Por ta b k- , =10411 18 K! AOQ
ron.. 75St.· H. :: I ; 040 Col.SI U.
Co il .. 1 IS.l. = 11UOO cor.st V.
Coli . ; I t,f !. =1 (">44 ('ol.SI ,V.
S" ~n , 350. ",C ;h7.l4 7 W.-\ ':I1'\1 8
Harnm.. nxt-t. ",33 ':14 I1 b4 Kl S ~I \1

.\10-. . T..\ ·33 . Kl S\t\1
'1','11 .. 1 \1·11 1-1 Kl S\ t \1

Ho use of K2AOQ , Melvi n Sto lle r.
373 Park Ave .. Rochester. N.Y .
(7 1(1-144-183 9) burglarized Sep t. 26 .
New (;j "; Perso nal Po rtab le Master Ra­
di o , m od el PR-36-RFS-55 , SIN
104 121 S. Se t up fo r 2X /SX, 94/94 ,
3.tj94. 34 /76 . Reward for info leadi ng
to reco very . Co n tact Mel o r Rochester
Police . Detecti ve Divisio n .

Sd.inc stole n fro m Co lorad o State
Univ. d uring summe r. 75S3-B SIN
15640 ; 3~S3 Si N I ~OOO : 5 16 F2 SIN
1649 ; a ll hav e di stinguish ing marks.
Conrad W, Solfermo ser. I QOS W,
Lak c . F t. Co lli n s CO ~05 ~ 1

( 482-966~ ' o r Dave Balsick , 5 15 S,
Meldrum. F t . Collins CO 8052 1
1493-4774) .
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crs , repea ter tic-ins. and plans will be
d iscussed fo r ex panding repeater o p­
era t io ns to other bands such as 75 01,
40m, 20 m, 10 m, (i m. an d even 22 0
and up !

Wa lc h the Fe brua ry issue o f 73 for
fi nal de tails O il place and progra m.
The program will sta r t at l O am a nd
last thro ugh unt il la te that n igh t.
Talk-in will be through any o f the
do zen o r so nearby repeaters o r o n 9.t
d irect. Listen 19-79 WA I l\GO. 3 7-97
WA IK RJ . ~ 5 ·7 6 KI.\I;\S. 3 4-94
K I A IU, 34·q4 WA I KG R. ~5-79

WA IKG Z. 2 2·8 ~ WIHWK. 28-88
K IAOI. 0 1·64 \l'A I KGS. 0'·9 1
K IFFK.I D-70WA IK Fl. e tc.

Thanks to WA 9SX N, WB9HWS,
K 9DZE . WA9A FM/0 . K8 Z0A ,
K7ZMA . K5BNK. \I' .1\1'J(". K3BEQ.
K2VWZ , \\'I KJI. , \\' ICHO. WI BHD.
\l' IAGJ.

Please . when repo rti ng re peater ac­
t ivit y , give ca ll letters and loca t ion .
Club bu llet ins o ft ,.. n o mit these items
hu t we need it to adequa te ly info rm
ou r readers.

To ne-burst Freqs 1,5 , 1.65.1 .8.
1.75 , 2 .1 . 2 .25 , and 2.4 k lfL.
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NEW FREQUENC Y SYNTH ESIZER
IN THE WORKS

Vanguard Labs is hard at work o n
the ir freq ue ncy synthesize r fo r F~l

and yo u sho uld see ann o uncemen ts
soo n fo r a transmitte r model wit h
ou tput o n 6 , 12 and I S MHz fo r two
me te r t ran sceive rs a nd hi tt ing every
10 kHz fo r aro und S 100 . Th is o ne will
o pe ra te o ver a :!: 100 C tem pera ture
range . Andre will have o ne for - IO ta
+70° C for arou nd SI SO.
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IN WORCESTER, MASSACHUSETTS MASSACHUSETTS
FM SYMPOSIUM FEB. 12th HAM WINS

COMMUNITY
SERVICE AWARD

A full- fl edged hassle and e x posi t io n
is in the works fo r mi d -February in
the Worcester (Mass. I area . If yo u
have an y in terest in FM, t wo me te rs.
ham fis t-fights , looks at the newest
developments in hum gear . and such .
you might co nsider b raving th e win tr y
winds o f cen tral Massach usett s and
head ing for a fu ll day o f enerva tion at
thc First New England FM Sy m po­
sru m

The need for some sort of general
conflab o f the -l n-plus repealer groups
in New England reached the level
where even 73. which has taken link'
note of th is new-fan gled fl ash-in -the­
pan F~l fad . fell const rai ned to fo llow
the lead o f its publi shing compat riots r----------------j
and mak e a fast buc k whi le the
pickin's arc t hick.

The Sy mposiu m will a t te m pt to get
the 40 grou ps face to face in th e hope
that a frequency coo rd ina t ing board
ca n be named to plo t the progress o f
re peater alloca t io ns in New England .
Arguments will be heard o n closed vs
o pen repea ters. television and RTTY
repea ters. touch tone vs to ne burst
en try a nd con trol. b ig vs li ttle re pea t-
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Ten Meter FM Link
A call from W7DXX got the ju ices

boi ling for a ten meter link chan nel
between FM repeaters around the
coun try, or even around th e world. As
a resu lt I have orde red a lit tle ten
meter FM rig which we will be se tti ng
up in conjunct ion with WA IK GO to
send and receive on 29.68 MH z with
tone access from the 19 ~79 two
meter service.

When six meters opens lip I have a
great time through WIALE in Co n­
cord, N. H., which has a 52.525 MHz
funct ion connec ted to its 46-94 oper­
at ion. Ten should be even more fun
since it opens a lot more than six
docs.

Say, I'l l be t all those swingers down
on 3999 kHz would really dig a link
to that chan nel through your repeat­
er! How about it '? It would wake 'e m
up for su re. When you do it please be
sure to make carefu l notes of the
ensuing bedlam and send them to n
fo r the ncwspages.

In the meanwh ile , how about get­
lin g set up on 10m so we can have
some news of mobiles in Munich
talking via 2m - 10m repea ter to
Oregon?

Expanding the Tech Band
The FCC has been sitting on several

proposa ls 10 expand the Tech frequen­
cy alloca tions on two mete rs. If. for
some reason which . is really not too
apparen t. the FCC is re luctant to let
the Techs usc all of zm, perhaps they
wo uld buy an expansion of the band.
Th is cou ld be tried if an ind ividu al or
group would petition the FCC 10
expand the Tech privileges to . say,
144 .5 through 148 MHz. This wou ld
still leave 500 kHz for the h igher class
licensees, which is far more than
adequate for the amoun t of ac tivity
on the band at present ... or that has
been on the band dur ing the last 20
years ... o r tha t we can envison on
the band in the foreseeable fu ture
unless some developmen t comes along
which is not imagined yet.

The progress of FM wou ld be eased
with such an ex pansion. What do you
think?

Ideas
The Morse Memory unit 111 the

December issue got us to th in king,
when this is used for repeater 10 . all
that storage capac ity is no t really
needed ... so why not usc some of
the left over Ie function for a timing

EDITORIA L BY WA YNE GREEN

circ uit or tw o? Most repeaters need a
timer to permi t a one to th ree second
lag for the squelch tail and another to
time the repeate r off the air if a
continuous signal comes in for three
minu tes.

And how about someone coming
up with a simple LED numeri cal
readout for FM channels which is
contro lled by the crys tal switc h? You
wouldn' t need a counter, just a means
of coding the readou t when th e parti­
cular crystal is insta lled . It would be a
lot better than just channel numbers,
right? Two num bers for the tran smit
channel and two for the receive wou ld
do it. Well?

220 Repeaters
Li ttl e has been don e with 220 FM

as ye t and the patte rn of repea ter
channeliza tion is in a state of flux. I
would like to offer the pages of 73 as
a forum for discussion of possi ble
channel plans. As a starter you might
consult the char t on page 100 of the
April issue of 73 which listed th e 22 0
proposed channel frequencies.

One of th e deficien cies o f the two
meter FM developme nt, fro m my
point of view, was the use of the
commercial sche me of using just o ne
channel for both transmit and receive,
thus enforcing the usual type o f radio
contact where one person at a time
can talk . Dup le x, where both parties
can talk at once, wou ld be mo re fun
and. unless there are serious pro blems
of availa ble freque ncies, would seem
beneficial. So naturally I suggest th at
we give strong considera tion to setti ng
up 220 for dup lex operation.

If we set up our repeaters on 22 0
spaced 3 MHz, we should be able to
receive while transmitting with out any
serious problems. Okay for one chan­
nel. So I prop ose tha t we start at
220.02/223.02 for the first pair. and
then run a duplex pair for that repea t­
er on 220.06/213 .06 . In lise we would
transmit o n 220 .0 2 and receive on
223.06 for one pair and transmi t on
220 .06 and receive on 223.02 for the
second pair, transmitting and receiving
simultaneo usly for fu ll du plex opera­
tion. If 220 repeaters pro lifera te any­
thing like 146 repeaters, the crystal
expense could be almos t prohib itive ,
running double that of two meter
channels. I suspect that sy nthesizers
will be with us shortly and will pro-

vide a low-cost solution to that diffi­
culty .

If you have any experience or
educa ted opinions on repeater channel
standards for 220 please consider this
a request for your ex pertise.

Coming Special Issues
We are hard at work on our usual

spectacular March Sur plus Issue of 73.
If you have any last minu te su rplus
conversions (relat ively simple ones)
this is the time to send them in . And
what else would you like to see in a
surplus issue'! Let me know . I'll try to
have the biggest co llectio n of su rplus
ads I can muster.

April will again be special FM
Month. I would apprecia te getting as
many FM circuits as possible for
inclusion in this issue. Please mak e the
circu its as comple te as possible so
only a little text is req uired for them.
Send in tone code, decode, COR. PL,
touchtone , control. timers. identi fiers.
logging devices. antennas, or whatever
you think you might have tha t o thers
would like to know abou t and have
not seen. I' ll have a complete crystal
selection chart for all commercial rigs
in the issue. And I'll try and bring yo u
a complete rundown on all available
FM ham transceive rs. amp lifiers. and
such.

Beyond April we are working hard
on special featu res in later issues on
portable and mobile equipment. an­
tennas and to wers, VHF/U HF, DX,
IC/ solid sta te . . . and plenty etc.

FM Expansion Proposal
T he F M c han ne ls bet wee n

146-147 MHz are pretty well occu­
pied in the New England area and are
filling up rapidly in several other
population cen ters. The q uestion th at
arises is where nex t?

Since there is no FCC regulation
prohi biting the repeating of a Tech
licensee into a higher class license
segment of the bands providing the
licensee of the repeater is appropri­
a tely li censed , th e expansion of re­
peate r outp uts into the 147 MHz
range is possible. But where do we put
the input '?

In practica l application. most of the
AM and o ther non-FM activity on tw o
meters occupies the lower half MHz of
the 144 and 145 MHz segmen ts of the
band. It seems to me that it wou ld be
practical fo r FM repeaters to start
using th e other half MHz bands. with
their input fro m the 145.5 to 14 6.0
band and output in the 144 .5-145.0
band . separated exactly I MHz. Re­
member that the 600 kHz separation
used in the 146 MHz band was a
c o m p ro m ise for ope rators who
wanted to transmit on bo th input und
o u tpu t freq uencies (146.34 and
146.94) withou t having to retune
their rig. If yo u can give up the need



Second World SSTV Con test. spon­
so red by elf ele ttronica magazine. This
con tes t is to promo te inc rease d inter­
est in SSTV as used by rad io ama­
teurs . Con test period is Feb. 5. 19T2.
l500 -2200Z . an d Fe b. 13 .
0700-1400Z. All bands ma y be used .
and the exc ha nge is picture and num­
ber o f the message.

Two-way contacts score one point
( total points is number o f individ ual
stations contacte d ). no ex tra points
for contacting same sta tion o n differ­
en t bands. There is a mu lti plier o f 10
poin ts per con tine nt and 5 poin ts per
coun try (ARRL li st). Score is com­
pu ted by mu ltiplying exchange poin ts
times multipliers. All logs to be su b­
mitted must con ta in date . t ime
(GMT), band , call. message numbers
sent and received. and points.

Send logs to Prof. Fran co Fanti , via
A. Dallolio 19 , 40 139 , Bologna , Italy.
First prize is a year's subscrip tion to
cq elleurontca; second and third
prizes are 6 month subscrip tions.
There is a special SWL prize.

Th e Milliwatt: National Journal of
QRPP once again will sponsor a QRPP
NET for 1971-72 , comme nci ng o pera­
tion on November J5, 1971. The
QRPP NET will utili ze the QRP ARC
I calling frequencies of 7040 kHz and
14065 kHz . Regular NET times are:
7040 kHz - 0830 EST Wednesday ;
14065 kHz - 11 00 EST Saturday and
1800 EST Sunday. Procedure : check­
ins will call CQ QRPP NET and make
contacts individ ua lly; there will be n o
regular NCS. as we will allo w condi­
tions and activity to determin e Opera­
tion of the NET. In addition to the
regula r NET times, stations are re­
quested to monito r the NET frequen­
d es for possible calls at the foll owing
times : 7040 kHz - Sunday , Monday
and Wednesday a t 2 100 . 22 00, and
23 00 EST; 14065 - Sunday , T uesday,
and Thursda y a t 0900 and 1845 EST.
Monitoring sta tions are requested to
tune ±2 kf-l z . and shou ld be reminded
that calling sta tions, running at the
milliwatt power level, will probably be
weak , and hence rf gains should be
turned up . We req uest sta tio ns making
contac t on th e NET to report them to
Th e Milliwatt c/o Ad rian Weiss, 11 7
Central St. # F- I O, Acton MA 0 1720.

Also, Th e Milliwatt sponsors tw o
awards for QRP DX opera tion. One is
for low power con tac t with twen ty­
five or more co un tries. and the o ther
is for very low power (under I W)
contacts. For full detail s, con tac t
Adrian Weiss at the above address and
include a SASE, or ch eck a copy of
The Milliwatt

California
Southern Califo rn ia DX Club plays

host to th e 23rd annual Californ ia DX
Conference on January 22 and 23 a t
the Del Webb Towne Hou se in Fresno .
Beginning an d expe rience d DXers are
invited to attend. Speakers include
3CM N, ZA 5C, VK9NP, an d 3 B9DK.
T alk. cockta il pa rty , steak dinner, DX
breakfast on Sunday are some of the
events of the confe rence. Signal/One
CX 7A pre-registration prize . Send
check for $ 14.50 to SCDXC Treas.
Jack Hollander WB6U DC, 13531
Malena Dr.. Tustin CA 92680 . Include
SASE. Pre-registration ends Jan . 7.

Indiana
The Lake County ARC's nineteen th

an nual banquet on February 12 will
be held at a different location this
year. It will be a t th e Scherw ood Club
in Schereville , Indiana . Map is on back
of the five dollar tickets which can be
obtained from Herb Brier W9EGQ,
Ticket Ch airman, 3 85 Johnson St. ,
Gary IN 46402 . or from othe r mem­
bers. No tickets at door.

planned to sell for about $255 ! 15
watts. The repeater will have its own
12 volt su pply and use a car battery in
case commercial power is in terr upted ,
with its power su pply keeping the
battery in full charge.

Arkansas aso Party
From 2200z Sat. Jan 22 to 0400z

Mon. Jan 24. Ark stations score I pt
per contac t times number of States,
Provinces and countries worked . Non­
Ark stations 5 pts per Ark contact.
Stations may be worked once on each
band and with each mode . Certificates
for highest scorer in each State , Pro­
vince and foreign country with 100
pts or more. Exchange QSO number
an d signal report plus State or coun­
try . Suggested freqs are 3 560. 7060,
14060, 21060, 28060, 3960, 7260,
14300, 2 1360, 28560 ; 3735 , 7175 ,
211 10. Logs before Feb 2 1 to North
Arkansas Amateur Rad io Socie ty , Rt.
I , Green Forest , AR 72638.

F-' _" _~_ - _
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III .iii lj~ EVENTS
GATHERINGS

Wheaton Community Radio Ama­
teurs (WCRA) will hold its ten th
annual Mid-Winter Swap and Sho p on
Sunday . Feb . 20 at Du Page County
Fair Grounds. Wheaton , Ill. ; 8: 00
a.m. -5:00 p.m. Sl advance , $ 1.50 at
door. Refre shmen ts and parking.
SASE to WCRA, P.O. Box QSL,
Wheaton IL 60 187 fo r in fo .

to li se the repea ter ou tput as a sun­
plex cha nnel you are freed from the
600 kH z restricti on .

If we ha d it all to do o ve r I just
wonder if We might not opt for an
even wider spacing between inpu t and
output so full duplex would be pos­
sible? A 2 MHz spacing would permit
this and ena ble us to ind ulge in a
complete ly di fferent ty pe o f con tact.
Well. I guess it is too late to cry over
spilt milk on two meters, bu t we
certainly should kee p this lesson in
mind when we start popula ting 220.

What do y ou think '?

Proposed FM Repeater Channels
Input Output
145.50 144.50
145.5 3 144.5 3
145.56 144.56
145.59 144 .59
145.6 2 144.62
145.6 5 144 .65
145.68 144.68
145.71 144.71
145.74 144.74
145.77 144.77
145.80 144.80
145.83 144.83
145.86 144.86
145.89 144 .89
145.92 144.92
145.95 144 .95
145.98 144.98

FM News

C. T . Power, wh o makes the Tempo
amplifiers being ma rketed by Henry ,
will be out shortly with a little FM
two meter amplifier for under $ 100
(namely $99 .50 ) which will take the
average J0 watt transmitter and boost
it to 40 watts out. This should be a
popular item since an extra 6 d B from
most mobile rigs could ex tend the
range su bsta ntially. Their 220 trans­
ceiver, announce d recently , is serio us­
Iy back ordered , proving th at a U.S.
made 220 transceiver at $ 180 was
definitely needed. Their repeater ver­
sion of th e rig should be along soon
and we're going to do everyth ing we
can to enco urage eve ry repeater group
in the co un try to add a 220 MHz
repeater to their present se tup in the
hope th at a quick population ex plo­
sion in that band migh t til t th e table
in our favor wh en it comes to consi­
deration o f the dread ed EIA pro posal
to carve up that band for the CBers.

As if all that weren 't enough, C. T.
Power is also hard at wo rk on a 450
MHz tran sceiver. They already have a
bea uty of a solid sta te 4 50 amplifie r
which turns 4 watts into 30 watt s and
sells for $2 10. If they can keep up '---- - - - - - - ------i
with the comme rcial demand for that
one perhaps we will be see ing some on
our 450 repeaters. They also have a
two meter transceiver and a repeater
package well along. The transceiver
will have 1 I channels plus a vfo and is



thei r mem bers happy: they calmed

G Ed
· . 1dissen tion through the prin ted word.nest Itorl.aJ. Why not tak e a serio u look a the

IEEE a nd tak e advantage of thei r
k'ells Chapin k'SGI experie nce in successfully solving the

The introduction to the fiftieth same so rt of problems we amateurs
anniversary publication of the Insti- face .
tutc o f Radio Engineers proceedings The IEEE now has two magazines
sta rted thusly: "The' life of a man or for its members. One is very techn ical .
o rganization ha.. been ap tly compared the other is mo re broad brush and
to the seq uence of lights and shades appeals to th ose who do not care for
du ring one day on earth. In the ea rly the h ighly technical. 111ey have 34
morn ing. long shadows lie to the \\'"C5( techn ical groups. each with a diffe ren t
as the sun rises. Then these shadows in terest. and each have local chapte r
shorte n as the d ay advances until no meet ings. Each group has a small
shadows are visible in the. noonday paper-type of publicati on for its mem-
blaze of light. And late r. the shadows bcrs wh ich cove rs thei r partic ular in-
len gth en as the sun ligh t wanes. and terests. The IEEE has regiona l and
twiligh t and n ight approach. ' local chapte rs. According to a 197 0

These words were writt en during <I art icle in the ir Spectrum maga zine.
crit ical period of the life of two very the IEEE has 169 .059 members, not
fine professional orga niza tions. the unlike that o f the League numbers or
Institu te of Radio Engineers ORE ) at least what the League nu mbers
and the American Institu te of Electri - shou ld be , They have d ifferent classes
cal Engineers (A lEE). Both organizu- of memberships. including Fellow
tions were facing real problems and Senior \ lembers. Members. and Stu­
both compe ted in many instances for dent Member...
the s... me men . Th e managers of these The roster of the IEEE has thou-
groups being professional men ~ sands of amateurs . One famous, highly
recognized the dynamic changes respected name that a ppears in the
swarming around them and planned roster is that of our former ARRL
ahe... d . Thcv could see Iha t both president. Mr. George Bailey. In the
grou ps were headed for trouble unl ess past the AR R L has had some wonder-
so met hing was done . They ac ted . ful. highly respected . very competent
me rged. an d formed the present lnsri- m e n as presiden t fo r instance .
tut c of Electrica l Electronics Engi- Herbert Hoover. J r. Now let 's ask why
ncc rs <I EEE ), whic h is now a very these me n resigned the presidency of
fine. respected and prosperous organi- th e ARRL? All you ha ve to do is read
zutio u. the Constitu tion and by-laws to fi nd

Herei n lies a para ll el till' ARR L th e answer. As you read . you fi nd that
is in th e shadows of the afternoo n and the preside n t is fo r all inten ts and
faces the darkness of the night. and pu rposes. powerless to act. Therein
the same type of problems that the lies a basic problem. Therefore let's
IRE AlEE faced . It is amazi ng to look take a look at our an tiquated Consti-
at th e parallels . In amat eur rad io we tut ion and by-laws and bring them in
haw CW \I S phonc. OX v.. ragch ewers . rune with the tim es and give our
traffi c men vs non-traffi c men. one president some rea l authority and
band v's th e o the r. o ne modulation vs responsibili ty . Let 's haw a paid presi-
the o the r. miscellaneous o rganiza tions dent who works at the job. Other
and their se parate goals, ad infi ni tu m. sectio ns o f th e Constitut ion eliminate
Vet all th ese men are ama teu rs and some real ta len t. because they pro-
should be brothers. Ju ...t as the IR E hibit a person to be a director who has
and AlEE did . the AR RL face.. many an in te res t in manufacturing of dec-
of th e same type of problems . ind ud- tronic equipme nt. or a person as...oci-
ing fina ncia l difficult ies. So what do ated with a radio magazine . There arc
we do a bo ut it" o ther sec tions just as unwieldy and

It i.. int eresting 10 com pare the o utmoded as these. How about a
problems o f IRE and AlEE 10 those commi ttee 10 report on bringing our
of the League and at till: same time Constitu tion and by-laws in rune wi th
loo k at thc d iffere nt app roa ch to their the times'!
so lu tion. First of all . rhc IRE pu t the ir l .ct 's look at a name cha nge to
problc ms on thc table . The y were be tter refl ect till' pu rpose wc have of
freely admi t ted and written up in the ...elhng amate ur rad io. Then pat tern
Proceedi ngv. both pro and con. The loca l chap ter.... o f a ma teur radio group...
Proceedi ngs d id a magnifi cent jo b o f just like the IEEE. For instance. why
defining the problem. presenting both not call ou r l eague the Institu te of
sides. They d id a real management job Ama teur Radio . and th en instead of a
and followed th is up with action ... nd a flock of dubs with various names and
fa..: tua l reporting job. when a merger aim.. we could ha ve, fo r instance . the
wa... sll~es ted. they presented the pros DetroiT Chapter o f the Institu te of
and con, and sold th l' idea. Th at i, Am...kllT RaJ io . and under that sub­
why the IEEE is a sahl!. fl' spected head have th... Detroi t OX group of
org:a n il a tion. 'n ley kn L'w hm..' to kl'ep th t' (OAR . th e Two ~tt'ler group and

F~1 , the CW grou p. and so forth. and
th en have Michigan Regional State
groups. Here in Detroit we have a
..ociat occa...ion each year for the
regional IEEE members. Why not en­
vision all amateur radio groups under
one name" A name projects one's aim
or purpose. Who knows wh at the
ARRL means but an ARRL member"
Let's get public relati ons consci ous
and organization conscio us. Look at
the power of the a uto workers and the
various other unions. In union there is
st rength !

Now let's take a t look at the
League . Only one side of the story
appea rs in QST and that is high ly
biased . You never read what a director
stands for. Even our d ir... ctors ca nnot
get the o ther side of the picture
printed . Why can' t the ARR L lay the
problems on th e table and then solve
them and sell th e solution to all ~
repea t. al l - amateurs and no t just
League members . and at the same
time show the importance of all ama­
teu rs belonging to the League. It just
is not healthy to haw dissen sion in
the ranks of the ARRL dividing the
a ppro xima te ly 80.000 members. At
the same time , W I.' tell ~ OO.OOO other
non-member a ma te urs what is good
fo r the m. and we supposed ly repre­
sen t the ir views in the Le ague presen­
tations to thc FCC. wh en in fact they
haven 't been represented a t all and
wha t 's worse ~ they don't kn ow what
is go ing on becau se they don't get
QST and don't even han ' the chance
to rea d the biase d views prese nted,

Wh y do we resist change" Th ose
who resist change ge ne rally su ffer the
consequences. Whil e we arc silt ing
around o pera ting as we did fift y years
ago . a communications revolution .
popula tion e xplosion, and dramatic
world changes are swa rming around
us. TIle AR RL see ms to doggedly
resist change. and in add ition swee ps
the problems under the carpe t when
they should be laid out to view . We
should ask the help of some of our
ver y compe te n t amateurs who are no t
League members in solving our prob­
lems. Read th e Whu 's Who of Ama­
reur Radio and you will lind thou­
sand s o f names that wou ld ad d pres­
tige to our organ iza tio n in add it ion to
bri ngi ng real talent to revitalize the
League .

Wh at ideas do you have? Write
your director. deman d action. and
send a copy to 73. Le t 's revitalize
amateur rad io and make it the
healthy. respected entity it used to be .

...W~Gl

.\lr. Chapin has some in teresting COIl~

structive ideas regarding ttie League
" 'hjch " eed airing. 73 I\'e lcumes sud l
co m mell h" f rom allY T('adt'r. pro or
n )ll lh e League a"d a"y u ther matter
oj" l'i(a! interest lu all amall' I"Y
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TELL OUR AOVERTISERS
YOU SAW IT IN 73!
. . .even if you didn't

100 kll z markers have been around
fo r a long t ime , but they are inade­
quate to meet the dema nds fo r band
edge mark ing and ca librat io n with
today 's sp li t up ham ban ds. Bo w
many opera tors kno w for su re exactly
where the 38 25 band ed ge really is?
Or 14275'!

Large scale integrated circuits make
a low cost (relatively) frequency mar­
ker possible today wh ich sta rts a t 400
kHz, spli ts that to 200 k Hz, 100 kHz,
50 ... 25 ... 10 . . . and even 5 kHz!
Da ta Engineering Inc. has a nno unced
just such a unit and is marke ting it fo r
$3 2.95 co mp le te with built-i n battery
ho lder and a five year guaran tee . The
marker. less cab inet and stu ff is avail­
able wired , tested and cali bra ted for
$22.95 .. . o r even in k it form fo r a
lowly $ 19.95. It ru ns from four pen­
light ce lls. The un cabine rcd one
sho uld be fine to build into yo ur
receiver if you ca n figure where to
borrow a few mils of 6 volts. The
square wave output o f the marker
rings o u t clearly even above 150 ~I Hz,

so it can be used fo r zeroing in those
FM crystal s. The ca libra te sc re w driver
con t ro l o n the fro n t panel is for
touch ing it up agains t WWV.
, Spec sheets are availa ble fro m Data
Engineering, Box 1245, Springfield
VA 22151.

store s, or even homes fo r that ma tter.
where so me security system migh t not
be needed . Wouldn ' t yo u r wife slee p
better if your home were protected
against intrusion and fire? One of the
big problems for anyone wishing to
get in to this fas t-gro wing field has
been one of gett ing informa tion as to
available eq uipme n t. Th e Mountain
West Alarm Supply Co., 4215 North
16th Street, rnoenix A Z 85016 has a
free catalog (64 pages) of the latest
security gadgets and , armed wit h th is
book , yo u can' go in to busin ess for
yourself. Please mention 73 when yo u
send for that ca talog. o kay '! And
please remember ' where you got the
idea to do this when you are rich .
Don 't be a fair weather fri end .

FREQUENCY MARKER OELUXE
Radi o Shuck is o fferi ng a new

Au tom atic Wire Stripper and Cu tter in
their line of Archer tools which they
say st rips #24 to # 12 ga uge wi re
perfectly in a second.

To o perate the wire st ripper you
simply insert the wire , squeeze the
insul ated handles and release . Insu la­
tion is removed cleanly and com­
pletely without nicking o r breaking
wire . A st rip gauge guides the wire to
the correc t portion of the blade and
assures a uniform stripped length
every time .

The Archer Au toma tic Wire Stri p­
per and Cu tte r is priced at $4.95 .

Archer too ls and accessories are
availab le exclusively th rough Rad io
Shack's more than 11 00 stores in 49
sta tes and Canada . or by mail.

in to give the CW iden tificatio n re­
q u ired'?

Prices arc very reasonable for these
two devices. TIle Space-Marie 2 1
keyer is 58 9. 50 and the Memory­
Matic 500 is 51 98 .50. Wri te to Data
Engineering IncBox 1245, Spring­
field VA 2215 1 for speci fica tion
shee ts.

Automati c Wire Stripper and Cutter

PROTOTYPE BOA ROS

Ex perimen ters, rejo ice! Maratron
( Box 777, Dallas TX 75 22 ]) has co me
up with j ust what you are loo king fo r.
Proto typing boards designed for tran­
sisto r and IC circ ui ts. They have pat­
terns fo r 4 lead transistors, DI P Ie's,
and 1'0 -5 Ie's of 8 and 10 leads. Dot
pa ttern s available for using d iscrete
componen ts , too . And all board s are
re usable . Wri te and say 73 sen t you.

Security Catalog
Amateurs interested in worki ng up

a n ice little seco nd income co uld d o a
lot worse than ge tting into th e secur­
ity business. There are few o ffices o r

----•

The Space-M arie 21 keyer is design ed
to wo rk with any key or padd le , but
in particula r with the Data Engi neer­
ing so lid sta te elec tronic key. When
bo th dot a nd dash paddles arc
touched the keyer a lte rna tes dots and
dashes. The spacing be tween dots,
dashes. characte rs an d words are auto­
mati c a nd fi xed in length , a~...u ring the
mo st beautiful CW you've ever sen t.

The keyer has side- tone bu ilt in a nd
a reed relay to key th e t ra nsmitter.

CW KEVER a nd
MORSE MEMORY UNITS

Da ta Engineering 111 1.: . has come out
with a pa ir of keyers tha t may just
revol ut io nize the whole keyer field.

The Memory-Marie 500 has all of
the same features of the above plus a
500 bit memory wh ich will handle
abou t 50 charac te rs. Im agine what a
di fferen ce this ca n make in a con test !
Yo u ca n pu t in the signal report ,
sec tion and da te to be sen t to each
co n tad au to ma tically. so all yo u have
to add is the call and ti me by hand
and you a rc o n to the ne xt co n tact.

Two meter re peater o wners may
like usi ng this for id entification . as
may re mo te base users o n th e VHF
and UHF bands.

When yo u are loading th e memory
with a CQ .call o r a co n test exch ange ,
a side tone le ts you know when th e
me mo ry is ncar fu ll by rising in pit ch.
A steady tone indicates it is fu ll. The
me ssage in the memory ca n be sen t
back at an y t ime a t any speed from
3.5 to 85 wpm. Wi ll we be heari ng
even side band sta t io ns being iden tified
every ten minutes with a short burst
o f weak tone from th ese memories?

•
Will RTIY o pera tors nip o ne o f these



More NewProducts
NEW TONE BURST ENCOOERS

ARE OIRECT POWEREO
The Ross and White Company has

annou nced two new Tone Burst En­
coders that arc powered directl y from
FM. 2 meter transceiver power so urces
in transmitt ing repeater access si gnals.

Keyed by closing the t ra nsmitte r
micro phone switch from the 12 volt
de keyed source. the Encoder gener­
ates a half second to ne burst wh ich
mo dulates the t ransceiver and au to­
matically activates the to ne allowing
act iva tion of tone access.

Two models arc available. The two
tone model TE-2 sells for $3 9.95 and
the five ton e model sells for S49.95
postage pa id . Both are so ld on a 10
day tri..rl, money back guarantee basis.

Inst alla tion o f th e TE-2 and TE-5 is
relatively simple using the co mple te
instru ctions provided for your make
and model o f t ran sceiver. The battery
powered models will co n tinue to he
availa ble for hams preferring th at
arran gement.

For full d a ta incl ud ing speci flca­
tions, write direct to th e Ross and
White Company, 50 We.~l Dundee
Road. Wh eeling IL 60090.

Motorola's HEP Introduces LEOs
Light emitt ing diodes are no w

availa ble to the ho bbyist-e xperim en te r
through Moto rola 's JlEP semico n­
d uctor line , with th e introduct ion o f
fo ur new light-emitti ng diodes. three
vi sible red and one infrared d evice
(1'2000 . 1'200 1. 1'2003 an d 1'2002 ).
These devices arc idea l fo r d igital
d o ck s, frequen cy co un te rs burglar
alrms. panel lights and on/ off in­
d icato rs. The devices are available no w
a t authorized HEP sup pliers na t ion­
wide.

NEW 2M FM TRANSCEIVER

I .."" :r:

A built-in tone burst encoder is
fea tured in th e fl ew Ross anti Whi te 2
meter FM transceiver Model RW-Hnd
no w avail able from th e Ross & White
Co .. Elect ronics. 5U West Dund ee Rd ..
wheeling IL 6U09 0. T he bu ilt- in tone
burst enco der prov ides q uick an d vnsy
access int o tone act ivated repeaters
no w beco mi ng com mon across th e
coun try . T hree tone se lec tions are

provid ed. All tones are fa ctory preset
to com mo nly used frequen cies hut
can he eas ily rese t .

A front panel powe r selec to r switch
let s y o u choose power outp ut fo r 0. 1.
1.0 , am) l OW. Another switch allows
12 ch an ne l capability . F or th ose who
do not wish th e tone burst func tio n .
the rig is ava ilable withou t it . and th e
enco der ma y be ad ded la te r as an
accesso ry . T he R W-Bnd comes wi th
m ike . mounting bracket . an d four
ch an nel co m bin atio ns in stalled .

MEMORY IC'S
Repe ater control and CW key ers

with pre-recorded message circ uits a re
advised to inves t iga te Intel Corp. ts
six ty -Io ur bit memo ry and bina ry
d ecoder tC's . T hese are random acce ss
o r ad dressable memoncs. Series
3 10 1-3 10 4 memory and 3:20 5/34 04
decoders : info via In lei, 30flS bowers
Ave.. Santa Clara CA 9505 1,

NEW SWL RECEIVER

Heath o f Benton Harbor h as come
up with a new SWL receiver. the
SW-7 17 . It covers BC through 30
MHz, has a bu ilt -in speak er. ami tun ­
able bto 10 co py CW or SSB . I t lo o ks
good for the Novi ce o r as a se co nd
re ceiver for the occa sio nal SWL in all
of us. Write to fleatil in Henton
Harbor M1 4 9022.

OIGITAL MULT1METER

Triplett. afte r a ll these years o f
bei ng fir st in the meter biz. h as come
out with a digi tal v-o-m! Billed ,IS a :2·X
d igit meter. the las t figure tell s y ou
wh eth er the n um ber is above or below
fiv e. Th e pri ce is :2.Y.! ccu ri bucks.
which ma kes it a litt le h igh fo r the
uvcruge ham shac k and probabl y of
more in terest for la b o r se rvice sh op
usc wh ere th e tim e saved by using this
meter cou ld eve n tually pay for it.
Trill/eft . Bluffl OIl 0/1 4581 7 will be
delig hted to tell you all abou t it and
ecsta tic if yo u b uy a few dozen .

lW FM TRANSMITTER

Avcom h as co me out with just tile
thing fo r those who wan t to go FM
but cann o t afford to . T he F M-:20 1 is a
minia ture I W transmi tter th a t can be
mounted insid e any o f th e h igh -band
monitor receivers to make an instan t
transceiver for under $200, Or if
walkie-talkie is y o ur hag , an y of the
portable high-band recei vers and this
rig will make a hand-held uni t for
under S100 . Multi-channel o pera t io n
is possible : and with th e l OW po wer
amplifie r, a hand y walk ie and mobi le
com bin at ion is easily with in the reach
of mo st hams' fin ances. Contact
A I-Tom al P.O. Box 2 9153, Columbus
Ol/43229.

RECTIFIER INFORMATION

Hams work ing in RT T Y . F M. and
those e xper imen t ing wit h logic may
find a new Motoro la silico n co n tro lled
rectifier useful in lo w power switch­
ing. d ete c tio n and sensing, and co n tro l
fun cti o ns. These u nit s draw ve ry little
curre n t from the circ uit and are less
than one tenth inch in d iameter. Wri te
to the Tech nical lnformatton Center.
Motorola. lnc., S emiconductor Pro­
duds Dtv., Box 2 () 914. Phoenix AZ
R503n and ask fo r info on their
Micro-T MCR0 5 1 through 0 54 series.

3 kW Generator

,

A new air-co o led, 3 k W gasoline­
driven e lec tr ic genera t ing se t was an­
nounced by the Onan Corporation.

Available in bo th ma nual star t and
remote sta rt models, th e new model
3. 0 NB prov ides 3 kW o f I :2 0 /:2 40 V ,
60 Hz. single-ph ase. 4-wi re elec t ric
power at 1800 rpm. Al l models are
reconnc cti blc to deliver rat ed output
a t th ree d ifferen t volt ages 120V.
2-wire : :24 0V. 2-wire. o r l20 /:240V .
3-wire - permitting the user to em­
ploy eq uip men t o f d ifferent voltage
requirements through a sim p le wiring
change .

An importan t feature of Onun's
new Model 3 .0 NB is th e single­
manufacturer const ruct ion th rough­
out. The air-co oled engine. revo lving
armature generator a nd (when used as
a sta nd by unit I the ma tch ing au to­
ma t ic load tra nsfer co n t rol arc all
designed . built and tested by Onan to
operate together as a single-in tegrated
syste m. O/1U1I Division of Onau Cor­
potation, 140() 73,.d A l'ellile. N.I-:..
Minneapotts MN 5543:!.
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I have finally given in to my carn al
desire s an d am begging for a cha nce to
read 30 untouched issues of 73. I had
to decide whet her I wan ted th e Gu n­
smoke or the Extra Class Study
Guide . I guess I like fu n more than
work . Ser iously , I used th e Advan ced
Class Study Gu ide and passed wit h
onl y a week o f study. This fac t d id
no t cha nge m y views o n th e horri b le
nightmare of incen tive licensing. how­
ever.

As I now hav e a new ca ll. W7 JNH. I
feci li ke an old t ime r a nd can no w give
ou t my opin io ns wit h th e rest of
them. WB9F IN in the Oct. issue men­
tioned only a few of th e rotten ac ts
which tak e pl ace o n 20 meters. I used
to think 40 AM in th e ea rly six ties
was mayhem. I cannot even spec ulate

brushed a lumin um pa ne l is valua b le
no t o n ly fo r ass istance in pass ing the
nex t h igher ticket . hut it adds enjo y­
ment and co mpre he ns io n o f th e jour­
nals. Never ove rloo k co nst ruc t io n ar­
ticles or art icles o f elec trical theo ry.
These arc what the hobby is mad e of.
As you beco me more familiar wit h the
theory , yo u might wa n t to try a sma ll
cons t ruct io n projec t. Noth ing fancy,
perhaps a field stre ngth meter (me ter.
d iode , and a choke ). When it turn s o ut
right. the ne x t project mi gh t he a lit t le
more co mplica ted. li ke a o ne tran sis­
to r code pract ice osci ll a to r. Maybe
you can eve n design o ne you rself.
Then may be a sma ll QRP tra nsm itter.
Speak ing fo r my sel f. I was a ham for
over ten years and never bui lt more
than two ki ts. Then , abo u t a yea r ago,
I built an an tenna. Then a CPO am)
monitor. Then a field strength meter.
Then a QRr transmitter. There reall y
is nothi ng that can compare with th e
feeling o f sa t isfac t ion tha t comes from
co m municat ing with so me one o n a rig
that yo u bu il t yo urse lf. It is a warm
glow that spreads up from th e gu t to a
d izzy se nsa t ion in the head . It hap­
pened 10 me on my fi rst QSO wit h a
100 mW transmitte r. I' m gett ing the
bug to bu ild and I know wh at I' m
build ing . an d wh y it works.

When yo u face the exa mine r the
nex t t ime . yo u'll walk in wi th c on fl­
dence . knowing you have the kno w­
ledge at yo ur fi nger t ips. Aft er all.
yo u 've been working with this materi ­
al fo r so me time and you have ma de
elect ro nics a part o f yo ur life , not just
ano ther pas t ime .

. . .K 1NUN

Th is is a co m ment and sugge stion
a bou t yo ur proposed " ha nd book" for­
mat. It is basically a n e xe ll en t idea . It
see ms to me th at many adve rt isemen ts
are almost useless. They say so meo ne
is se ll ing such an d such, give a price
an d add ress an d perhaps a sales p itch .
On th e o ther hand I suspect most
hams and ex perime n ters have some
d iffic ulty o b ta in ing technical data on
com po nen ts . Do you suppose that the
co mpo nen t manu fact urers or suppliers
co uld be persuaded to devote So me of
their adverti sing space to da ta shee t
type stuff. For exam ple, the ad in the
October issue li sti ng a bunch of se mi­
co nd uctors is useful to so me o ne sho p­
ping around for the cheapes t pri ce on ,

Con tinued on page 10



Good idea.'

Bill Hu tiser
Brandywine MD

say, a FET fo r a V H F fro n t e nd, but I
would ra ther sec. and might sooner be
temp ted to buy, an ad with d ata on a
single device or fami ly. with prices
and an address at the end.

DEPA RTMENT OF
AMPLI F ICAT ION

I wan t to than k you fo r the rucc
write-up you did on our alarm. One
thing you d id n ' t mentio n in the article
which is importan t. is th at our system
(wh en used wi th your t;n's horn)
C<l LlSl:S the horn to pulsate in a "beep­
bee p-beep" fash io n so that it cannot
be mistaken for a stuck horn. It may
seem like ;1 small detail. hut we fee l
it 's a wry importan t one.

'Val IN Scu dd j'r J r .
T('('hn it 'all ' rc llJUt'1 Developmen t. Co.

NilIIl'): NJ.

FM PRO AND CON

Rath er than to fight non-business
Cll ovcr2~O MHz. a m uch mo re
p rac tica l solu tion is to establish a
"Communica tor" class h am - no test.
or m od est test. crystal con trol on
assigned trcq ucncy . modest power .
t runsrnlt tc r adjustme n t by o the r class
ham or 2nd Ph o ne . Rathe r than to
ope n a Pandora's Bo x - to my m in d it
w ill stimulate other class hum growth,
provide comme rcial incen tives now
lacking on 220. stimula te o bservance
of radio regu lation rather : than to
ma ke th e citize n a crimi nal as is now
the case by multi tudinous regu lations.
low power. and ski p band ternp ta­
tion - certainly a ho t po ta to for t he
FCC - with nei t he r enough man­
power o r money to en force the regu la­
t io ns.

We as hams need mo re of us when
it comes to in ternatio nal freque ncy
conventions. e.g. I o r 2 m illion rather
th an 14 mil lion to provide public
service in time of t ro uble o r d isaste r.

John K. La.s.<; i$; W510V
Houston TX.

Someone stole if.

Sorry to have neglected to renew
my subscription. Ce rtainly wou ld not
want to be without 73 . its to ps. At
my age (75 ) discretion may be t he
bette r pa rt o f valo r. so a I year
re newal w ill suffice. Have been h am­
m ing since 1911 and sti ll enjoying it
im me nsely with th e help o f 73 . Lo ng
may it wave.

Ed ward J. G all,%her WIDD
VII in t-v ;\IA.

,
I have rece ived your in forma tion

that my 73 magazine subsc rip tion ran
out . T ha nks. J received all issues and
than ks o n th at. You run t o o much on
your pet FM. FM Re peaters. and th a t
cuss hog talk jun k. You call it side­
band. I would no t h ave any of such
junk in my shack. O nl y t wo issues o f
73 had any ham d o pe on AM.

When yo u publish a lot o f AM
T rans . construction t hen I w ill sure
su bscribe.

I just received my long awai te d
November issue o f 73. b ut. ulas l!
Wha t happened to th e mobile theft
a larm men tioned under " F M" on t he
cover'? Did I no t read th e f ine p rint '?

John II. Bauer W4AW M
A rl i ll~ l (Jh VA .

I k no w you want to retire. bu t I
must say it is a grea t relief to have you
back a t t he he lm of 73 once again .
Now perhaps we can get o u t of t he
FM ru t. Not th at I' m not in te rested in
F M, but too m uch of one t iling bores
me to dea th . I'm co nfident th a t 73
will con tin ue to rece ive pe riodic rc­
ncwal checks from t his QT H. Al­
t ho ugh one of yo ur subsc ribers from
issue # I . I mu st say I nearly jumped
ship t hi s year.

G('o. Ball 9RFU
Omaha NB

Havi ng just read th e p ligh t of
WN30S1 in Nove mber Letters section.
I decide d I'd be tter not take ally
chances. Renew my subscrip tion. ta ke
my money. and leave me in peace.
(Could you get word to the Subscrip­
t io n Departme n t a bo ut retu rn ing th e
rest of my family and my receiver.
please")

All kiddi ng aside . I rea lly e njoy 73.
I j ust hate to sec you d um p it on some
unsuspect ing person. Fro m w here I
sit. the reason 73 is successful (an d it
is) is tha t none of the peo ple connec­
ted with 73 have lo st the "common
to uch ." Congrat ulatio ns on that and
the best o f luck in your new cudcu-

is importan t to a ll of us to cooperate
in these tower cases as t hey arise. in
order to estab lish as m a ny favorab le
legal precedents as possib le . They will
be n eeded in th e fu ture. as pub lic
opin ion against towers and poles in­
creases. TIll' power an d telephone
compan ies a re already unde r incrcus­
ing pressure to p ut their d istrib u tio n
lin es un derground . It is an ticipate d
th a t cable T V wi ll. in th e near fu ture,
ex pand ve ry rapidly . most ly beca use
of t he ex te nded se rvice it offers - 20
channels a re q u ite likely . In t ime . as
sets und antennas wear ou t. peo ple
will swi tch to cable TV . Even tually.
the forests of T V an te n nas will disap­
pea r. and t he pressure against t he ham
antenna will moun t evert marl'. (On
the p lus side, h o pefully . the TV)
pro ble m wil l be cascd. ) Loo king into
the d ist an t future.' and bar r ing catas­
t rophe such as nuclea r war. the TV
frequencies w ill be co m mandeere d fo r
mobile use. Pro bab ly all non-mobile
radio uses w ill be ban ned. But by tha t
t ime . the hams ' spectrum space will
lo ng si nce h ave bee n eroded.

John P. Kinze-r KV4FY
Christia ns ted, Sf. Cro ix. USVI 00820

J ames Morrison WN9FRP
Gl'lwva It.

vors.

Th o ught you m igh t be inte rested to
know t h a t my article. "Amateur
Rad io and the Handicap ped ." in t he
November issue was very well re­
ceived .

I received pe rsonal le tters from
other disable d and non-d isabled hams
in Cali fo rnia . Min neso ta . an d Arkansas
and many comments fro m 10c<J 1 ama­
teurs.

It is no t too often tha t art icles like
t h is o r informa tion fo r d isa b led opera­
tors _ap pears in ma gaz ines like 73. I
wonder how man y am a teurs know of
the Hundi-Ham System in Min neso ta
whe re a mateu r equipment is loaned
free . to th o se who need it. o r the
Handicap Net'! How much of th e
transisto rized and lC logic can be used
for the bli nd. dea f. and physically
disabled" T here coul d be many inte r­
esti ng an d quite worthwhile articles
w ritten in t h is area .

Ron Perrv WA2CGA
Trm:tl'l' W:H:VT

CONT .

just finished reading Gi lbert
Ford's article in the November issue.
"Let's Revise the Morse Code:' Ill'
makes a very good case. bu t we <JII
know it will never happe n. Ho weve r.
some rat he r interesting conclusio ns
1'<J 11 be druwn from Figures 2 and 3
(bit length of lette rs und frequency of
cecum..-ncc j . J ust nine leit e rs (E-T-I­
A·N-S- R·D- f11 constitute 65'A of all
lette rs used accord ing to the "frequcu­
cy of occurrence" ( Fig.3 ). These same
lette rs have a bit lengt h of 10 or less .
Mr. Fo rd makes t he va lid point rhar
the "momen tary speed burst effect' Is
the u ltimate limiting factor in any­
one's ability to copy code . Any h am
who can co py 13 wpm already has the
abili ty to co py these run e letters at
be tte r t ha n 20 w pm. It seems reason­
able tha i eve ry hum could copy over
20 wpm by concen trating practice on
these nine le t ters unt il he co uld copy
these at an average speed o f 35 to 40
wpm.

Now. if we cou ld get our fr iends at
Newington to include 15 minu tes of
E-T· l-;\-N-S- R-D- H at 40 wpm as a
standard par t of daily code practice
we wou ld soon all huvc " Ex tra" class
licenses and the ' need for confusing
"su b bands" would vanish !

Hobert It Buker WAi NCT
Bi ll in::: :-; !\1T

T hat Ifeathkit 15 MlI l coun ter
took me 5 hou rs a t the most. and
work cd first time. Now Illy pup ils
won' t believe any o ther kin d o f Ire­
quency rueter. I' m no t an experienced
assembler l 'm ;1 Phy sics te acher: I
pick lip the iron when I feel in need of
the ra py .

Bill J ;II"V i:-; GMRAPX, G!\I6AG F/T
Dall Seh oul

l'erthshin-, Sco tland

Rc th e Wash ingto n towe r case. page
5 Octo ber issue. I haw sen t along <J
modest amo unt to help in the case. It

LETTERS



Hopefull y yo ur a n nual surp lu s issu e
wi ll once aga in have ar ticles a bou t
surplus in it! Ho pefu ll y they will he
writte n by those s u persta rs of 73 such
as Ro y Pa fe n berg and LeRo y May.
Ah . tho se were the good o ld d ays ..
a rt icl es abo u t RTTY. SSB. CWo an­
ten nas. new fan gled domaflotchies
an d o ld circ uits .. . a nd a n occasional
ar ticle abo ut FM . Bring 'em back .
Wayne .

Kenneth U. Grimm K5KHU / 4
5,,_1 Hriar \ 'A

f ] J? What is that?

In regard to WA I LOT le tte r in No v.
19 7 1 issue le i me -.ay I agree with h im
fully. I wo u ld like to see a litt le less
F~I - ma n: Bo b Manning - an d mo re
YL ca ndi d shots.

(;rt'~ Hodker W~8IZ'1

While h'e have had hundreds upon
hundreds of letters from readers who
are having the time of their life as a
result of reading about it in 73. we
ha ve y et to get a te t ter fro m anyone
who has said we mislead th em about
th e fun 10 be had OIl F \I. Ille 're with
you o n mOT(' stanntng and more
girls . . . heh, hell.

I wro te the a rt icle ap pearing on
page 63 of th e November iss ue o f 73.
Severa l pe rsons ha w asked me , o n the
a ir. a bou t a dele t ion on page 6 5 o f
the a rt icle. Y ou might wan t (0 add an
addenda in a fu ture issue 10 th e e ffec t
that o n page 65 o f No v. issu e , o n th e
7th lin e dow n from the to p of the
righ t col um. th e ad di tion o f : 5 per­
cent 10 the right o f the p ills/mi n us
sign.

The line sho uld read , ".tIay /% /.,'
QST hu t / fou nd that a :!57r "

J im T.1 Il' n!' 1\:I\l :"1J
Phil adelph ia PA

Some time ago I p romised a grou p
of peop le th at I wo uld put toge th er
so me in fo rma tio n on a se ries o f ve ry
economica l decade co u nt ing/d isp lay
mo du les . I did n ' t ge t th e job d o ne
un til q ui te rece ntl y . and by now th e
Ie price war has made mo st o f t he
informa tion obsole te . I wen t a head
a nd pri nted the stuff any way . p ar t ly'
just to make good on an o ld pro mise
an d par tly beca use the re may be some
resid ual value for genera l educatio n
eve n if t he circu it s a rc now u neco­
nomical to b u ild.

As you are in th at business . you
will know it wa -; no more expensive .
once th e printer was to oled u p . 10
produce 1000 co pies ra ther t han the
few I needed . and the ne t resul t is that
I am swamped w ith excess co pies o f
thi s p ub lica tion , gran diosely e n t it led
A ppttcat ion SOil' :: I

If any o f you r read ers wou ld like a
copy fo r whate ve r use t hey can
ma ke o f it I' m ready to se nd ou t
cop i~s u po n rece ipt o f a ( pre fer<J h ly
large J S ASE. It see ms III,'l'es.<o;a ry to <Jsk
tha t <J ny rl'spondl' n ts refe r to this
lette r so I' ll be stlte 10 kno w whal
Ihey wan l . . . l' \"l' ry now a nd thl'n I
get a SAS E wilh no in d kat io ll Of j ll ~t

w hat it is t ha t the se nder would lik e
sl u ffe d in .

T. R. j erkson WI n'l U
Bov l, Cm ill ih VT 0;)0 :19

Look s good , TR . better print
another thousand.

It is a mazi ng to see tha t a m an u fac­
ture r has come o ut wi th a r ig for ~ ~ O

to ~25 .\IHz. Some 15 ye ars ago I
wrote to various companies wh o made
VHF gear if t hey m igh t bu ild a rig fo r
thi s ban d. Th ey all sa id the re was no
dema nd for th em. I say there 's no
mo re d emand now ei the r. Who th e
hell do they th in k they 're kidding.

Th is o n ly to make it easy for
ci t izen banders if a nd when FCC
app roves o r d isapp ro ves.

I know that yo u along with you r
e nemy CQ are st ric tly for C B a nd a
t ra itor to ama teur rad io . T he su bsc rip ­
tion I get of 73 maga zine . I received as
a gift , I damned su re wo uld no t pay
fo r it. o r CQ magazine. OST is fo r
ama te urs a nd ARRL represents u s, We
wo uld never h ave lost I I me ters e x­
cep t fo r you tra ito rs.

"\I . Sch reek Jr.
I\ t'arn~ .\ 1

The unparalleled success o f 2m ,.;\1
has increased am~teur interest in 220
tremendously and th e usc of that
band is being held hack only hy th e
scarcity of equipment availab le. The
recen tly announced C. T. Po wer trans­
ceiver for 220 at o nly 5 180 has
started thousands of ama teu rs to
think ing seriously abou t th is hand.
Th eir upco ming repeater fo r that band
could well be installed by many or
even m ost of th e Zm repeater groups.
thereby pro viding countrywide 220
communication,

Your faith in ARRL is touching.
But who , ex ac tly . d id put lip a battle
to save 11m? Was it A R R L ? Or was it
h'a l'ne Green , th en edi tor of CQ?
Please do go to th e trouble to ask any
old timer who was th ere . . . anyone.
S o w, abou t CB, I can understand why
CQ m igh t be pushinK lor cn since
their 5-9 CB magazine is the key stone
of their publishing empire, but what
explains any in terest in cn Oil my
part ?

The £/A 220 proposal ( see .\larch
73 fo r complete details) is ex tremetv
well financed and could easilv go
through , th us permanently tak ing
away a good part of onr hand. ,\II'
proposal seems like a Kood cnmpro­
mise and gives us an atternauve. R e­
member that EIA has a strong lI 'ash ­
ington LOBBr and al1/ilteur radio has
SO washington lohhy at aJJ

I note in your la st issue th a t you
ha ve bee n ge tt ing a bit o f bac klash o n
t he amount of F.\1 info y o u h aw bee n
ru nni ng. I am not pa r l i..:ula rly in le r­
es ted in F.\I as ye t bu t I rat her e njoy
read in g up o n wh al th e gang is doing
on a ne w fa \.'d o f ham r<J d io , At le ,lst
it ma kes more in leresti ng read ing Ihan
" Sta t io n Activities" in OST !

Spea ki ng o f new facets o f ham
rad io , I sa w so me color pic tures t h a t
Bill Dewitt W2 DD had se n t and rc­
ceived by slow sc an TV o n l-i me. He
u se d a field se qu en t ia l system mu ch
like the old C BS system wit h s ix
fra mes o f eac h colo r. A story like that
ough t to ja r some o f the bo ys w h o
figu re thai the slate o f th e ar t has
gotten away pas t t h e average h am,

Edson R. Sno w W2 UN
Rochest e r ,\ Y

T han k you. thank you fo r re turning
the 73 newspage s to the horizon tal
wh ere they can be read wit hou t tea r­
ing the maga zine apart an d incu rring
se rio us migra ine . Usuall y interesting
material was beco ming q uite a chore
to read , As a n inve te ra te article fi ler. I
also a pprecia te you r new system o f
begi n n ing art icles o n a righ t-han d
page - please con t inue.

Louise Frankenberg W,.\ ;ll ,EQ
Pasadena ,\l H,

I will probably he going to th e
University of North Caro lina a t
Cha pel Hill. Ple ase pri nt a req ues t for
me in the le tte rs co lu m n tor a ham to
room wi th o n ca m p us. T han ks ve ry
much a nd keep up the goo d work .

Donald I.t'l~ Curt i... WN'-IT' llJ
' ) 0) ( . . .:,__ .ra \ t"n ,.., .

,""hl' \'illl' ;\C 2BOtl6

Than ks fo r t he reader service and
the la rge , easy-to-re ad p rint. In cidcn­
"Il ly yo u di sco nti nued the " sid eways"
p ri n ting j ust in t ime to res to re m y
sanit y and lower m y blood pressure. I
d on ' t like c.O. and OST prin t is too
small. so I' m de pe ndi ng o n 73.

Arthur Idr-ker W5CAM
Pim- B1l1 ff I\ R ,

If o w about a co m p le te Nov ice s ta­
t io n - may be in severa l 73 ar tic les o r
perhaps a sma ll hook let to fo llo w t he
Study G u ide '! Haw been bu ild ing
OST 's ORP Rig m y se lf. but wou ld n ' t
it be fun to bu ild some th ing in a
comple te package ai m ed di rec t ly at
t he you ng Novice " May be so methi ng
thai cou ld be used as a d ub p roject.
I'd be th e fi rs t.

D. K , !Inward
155 Creseen I 5 1,

East Brid~l'walpr ,\ L\ O:U:I:I

L et 's hear from some builders
about this. A club project is a grea t
way to involve Xovices.

Ho w come you had no thing o n the
srorv behi nd the cove r of Nov . ' 7 1
issue'! Most hams (a ll single lik e me
and most ma rr ied ) ap precia te the fine r
th ings in life and wish to enjoy th ese
p leasu res to th e fu lll'st! F B o n th e
ma g. to o .

R II....... Kinner W"-\8 Z IU
Tok-do 0 11

,\ Ia n\' t han ks for a go od year',
re<Jd ing, l-kst rl'ga rd s 10 all a t 7J <J 1ll1
kel' p lip the good wo rk .

()OU~ Z1.2:\W'"
VlollIIll' ..... Z



ELEPHANT hide Leather. Keycase
$2; Bill fold $7; Pocket Notecase $ 10.
All three - only $ 15. Beau tifu l gifts.
Money back if not .satisfled . Write
ZE7JV, P.O . Box 23. Cranborne,
Rhodesia.

QSL', for F~UG . HB9XID, HB~XID.

3A~FN. WA4WME/ LX. IlL4VA ; all
h andled by DI4VA . Vandergrift ,
MATCOM-DSO. APO NY 0905 2.

CASH FOR PC BOARD. All types of
copper laminate wanted, 20 pounds or
more. Bob Miller , WA8KGE, 2264
Welch -Drive , Stevensonville MI 49127.

The city of St. Louis, MO claims
the distinction of being num ber one
for hams on DXCC Honor Roll. They
a re : W~Il U - 34 0 . W~ S Y K -34 1 .

W~CJZ-3 3 8 . W~PGI-3 3 8 . W~KF-3 3 2 .

Wp LW G - 3 32 , WPB MQ - 3 32 ,
W ~ B N - 3 2 5 , W~ NVZ - 331 ,

W~AUB-324 , and W~BK-32 5 . This is .
total of 3.652 countries. Any chal­
lengers?

CAN ADIANS, Jap anese gear. LOW,
LOW prices. Free ca talogue and infor­
ma tion. Glenwood Trading Co ., Dep t.
A . 4 81 9 Sk y line Dr . , North
Vancouver, B.C.

2 CR YSTA L FILTERS - F.M . Fil ter .
10.7 MHz, 6 d B BW = 13 kHz, SSB
Filt er 1650 kHz LSB 6 dB BW = 2 .6
k Hz. $25.00 ea. Paul Ramsden
WIMUL. 3 Dan iel Webster Dr..
Hudson NH 03060.

AWARDS
The Rh ein Ruhr OX Association

(RRDXA) will issue an award to all
hams and swl's who can confirm
contact with one of their l Ou-plus
members after Jan . I , 1967 according
to the following rules: First QSO with
a member counts one point, anothe r
po int for work ing him in a different
mode (CW or SSB). A member can be
worked as ofte n as possible during a
contest, and contest QSO's count two
points. Three classes of awards are
provided : Class I. 100 points. SSB and
CW mix ed ; Class II , 75 poin ts, CW;
Class Ill. 50 points. SSB. Send your
application (no QS L's) with 10 IRC's
or equ ivalent of DM5,- to RR DXA­
Aw ard -Ma n age r , DJ9NW, Bernd
J urgens. D-5604 Neviges. Schutzenstr.
I 1, West German y .

FCC "TESTS·ANS WERS" ... Origi­
nal exam ma nual for First and Second
Class Li cense - plus - "Self-Study
Abi li ty Test. " Proven! Satisfaction
Guaran teed. Command , Box 26348-S.
San Franci sco CA 941 26 .

21 ST ANNUAL IlAYTON IlAMV EN­
TION will be held on April 22, 1972
at Wam pler's Dayton Hara Arena.
Technical sessions, Exhi bits. Hidd en
transmitte r hunt, Flea market and
special program for th e XY L. For
information writ e Day ton Hamven­
tion , Dept. 7, Box 44, Dayton OH
45401.

TR-108, immaculate with ac dc power
cords ; also 2 crystals included . Offer.
WA9BYR, 627 Dundee Ave., Barring­
ton IL 60010.

ELIGIBLE VETER ANS build and
keep a 25-inch Heath solid sta te color
TV as part of a Bell & Howell (De­
VRY ) home study course . GI-bill pays
100% o f the course and kits costs.
Contact Bill Welsh (W6DDB). 234 S.
Orchard , Burban k CA 9 1506.

ALl\fOST FREE. Taped code lessons.
Beginners to 5 wpm. Refundable de­
posit on tapes. $ 1.00 for postage.
Tomlinson College Rad io Club , 3637
West Grandview, Tacoma WA 98466.

2-METER FI\1 IC-20 . Brand new. solid
state. 12 channel. Xtaled for four, I &
10 watts. mod ule construction. With
mike , m-mo unt , & cables. $225;
K7NHE. 15 112 SE 44th Bell evue WA L _
98006.

ROCHESTER, N.Y. is again Hamfest ,
VHF meet and Ilea market headquar­
ters for th e largest event in the n orth­
east. May 13th. Write WNY Hamfest .
Box 13g8. Rochester. N.Y. 14603 .

URGENT I.Y NEEDED: Equipment
for independent missionary support
ne t to handle messages for 30 Bible
Transla tors in Liberia . West Africa .
Need: Tower, 70 ft . or marc , linear­
SSB·220 or simila r. 15 /20 meter quad
or beam. Donated equipmen t most
welcome or send absolute lowest
price. Also need Novice and o ther
used equipment to prepare translators
before they go to the tribes. We are
interested in any extra equipment you
have - even on loan basis - will pay
shipping. Please help. Ambassadors
For Christ Net, Box 366, Concordia
Semina ry, Springfield IL 62702 .

FOR SALE - Back issuffi of 73,QST.
and CWo Limited Supply. Jan . 6 1,
Dec. 63, J une 66, July 66 issues o f 73,
50 dollars each or all 4 for $ 175 . Only
4 left. For others send SASE for
details. WB9H UC Gary Sima, Rt . 3,
Box 85, Lake Geneva WI 53 147.

SELL , HX-IO. $ 180.00; HQ-1 70C.
$150.00; Speake r, S20.00; Package
$330.00. Kilowa tt linear, SIOO.OO;
Supply , $85.00; Package $ 145.00. M.
C. Mayerl, 3 12 S. LaFayette , Sha wano
WI 54 166.

Deadline fo r ads is the 1 s t of the
m o n th two months prio r t o publica­
tio n . For e xa m ple': J a n u ar y .Lst is the
d eadline for the M ar ch issue which will
b e mailed on t h e 10th o f Fe bruary _

T ype copy. Phrase a nd p un ct uate
exactly as yo u w ish it t o a p pear . No
al l-capi t a l ads.

We w ill be t he ju d ge o f sui t abili ty o f
ads. O ur responsi bi li t y fo r ezrors e x ­
t ends o n l)' t o pr inting a correc t ad in a
liltt-r issue.

For $ 1 e x tra w e can mainta in a reply
box for you .

We cannot check ioto e ach advertiser,
so Cavea t Emptor. . .

P r ice - $2 per 2 r:> words for n on­
co m mer cial ads: $ 1 0 per 2 r:> words fo r
busi n t' ss ven tures. No d ispla y ad s o r
ag enc yd iscount . Inclu d e yo u r che ck
wi t h o rder.

SB200 HEATHKIT kil owatt linear
amplifie r S 15 0 . 4 15- 593·7369.
W6KJG. M. Harp . 1120 Furlong sr.,
Belmont CA 94002.

SELL : Heath Transmi tte r HX- IO.
Heath Linear Am plifer HA-I O. manu­
als, extra crysta ls, Dowkey relay,
package $300.00, firm. Mi nt condi­
t io n . pre-wired, no mods. Bill
Robinson, 1640 Wandering Drive ,
Mon terey Park CA 9 1754.

VI/F ·FM FREQUENCY Il ECALS
most used frequencies. Peel off &
stick on. $1.00 postpaid. Chec k or
money orde r. Electronic Syste ms.
Inc .. P.O. Box 11208, 15 18 Gregg St ..
Columbia SC 2921 1.

RADIO-TV SHOP SELL. Re tirement.
All instruments. parts. ha nd tools.
Sams Fotofacts, books. Caddy l-Corn
& 2-way. Have names - Simpson , Pre­
cision. Sprague, Seco . Sencore , Jack­
son, Paco. Check VA for funding.
BARGAIN. Must sell before MAY 72.
FONE : 8 14-652-5 126 day o nly. Dick
Myers, 122 W. Main St .. Evere tt PA
15537.

CHANGE THE CODE? Sell you r o ld
(very old) wireless code gear to David
Serette , 226 Walton St. , Portlan d ME
04 103.
SACRIFICE SALE - Simpson FM
xceiver, like new, $2 10 includes sh ip­
ping. College expenses force sale. T.
Mclaughlin WB4NEX, College Box
622, North Manchester IN 46962 .

WANTED - Collins 30S1 Amplifier.
State condition . Sell or trade BC-348,
RAL-7 comple te. Call o r write
WB5EVN, Herschel P. McCull ough ,
4300 Bryn Mawr, Dallas TX 75225.
2 14-69 1-3338.

COLOR ORGAN KITS $7. 50 . IC
Power Supply Kit $2 . IC's $.25 . Com­
pute r Grade Electroly tic Cap aci tors
$.35. XMTR Transistor T RW PF3690
$1. Used Variacs. Nuvistors. Catalog.
Murp hy , 204 Roslyn Ave., Carle Place
NY1 15 14 .



Don Royer WA6PIR
16387 Mandalay Drive
Encino CA 91316
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"Peace Through Victory , " otiqi­
n at ed f or R TTY by D on
WA6PIR, art by XYL Maxine.
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four-foot sheet with the sketch on it so that
it will be presented to yo u as it rolls through
the machine. Carefu lly align the edges of the
paper o n the platen . Use your line feed to
bring the top of the sketch into view. With a
lit tle practice, you will be able to tell just
where any character will st rike the paper.

"Hiram, a Bassett Hound Dawg," originated by
Don WA6PIR, ar t by XYL Maxine.

H
ave you ever wished tha t you could
make so me of that RTTY art that you

may have printed ? Well , so did J a t o ne time.
It is a grea t deal ea sier than you might thin k.

We (the XYL Maxine and I) have found
that there is much basic art work available
from which RTTY pictu res may be made.
Cartoons, the cornie strips, post cards, maga­
zines, newspapers, cen terfolds and photo­
graphs may all serve as bases for pictures.
While these may no t be the righ t size, an
inexpe nsive child 's pan tagraph may be used
to enla rge o r red uce them. A portrait of
Washington was made from the etching on
the dollar bill. While it is not that importan t,
if you have a little sketch ing talen t , that will
also help (or en list your wife and fri ends as I
did ).

Having decid ed on the su bject and h aving
the basic af t work the righ t size, run abou t
fo u r feet of paper out of your printe r. Use
the center portion of the paper for your
sketch or ca refu lly tape or glue (white glue
works well) the drawing or photo to the
paper. Trim the edges so that all is still the
same width as originally. Now take out the
paper from your printer and insert the

1.6 1\11 J.l!d :l V 1 0'7 ? 13
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.-.." .........,.. ..., " " point on, we generally take a red pen and
indicate on the print where additions, cor­
rections and any changes are to be made and
rerun the tape (having folded the marked-up
print and following it line by line, using the
paper holder and line guide o n the printer)
to make the correc tions, making a new tape
at the same time. In most instances, we can
now come up with a pretty go od picture
with a series o f five or six corrected tapes.

When overtyp ing the sketch , it helps to
have a strong light directed o n the ske tch in
your machine. This is particularly true if the
cont rast o f the sketch is poor, as it may be
in color photos. Also, as you will not be able
to see the part of the sketch below the
ribbon , we usually take a pencil and o u tline
the areas where the shading will change from
o ne density to another. This way you may
be able to get a more complete picture the
first time through . While we do not do this,
so me of the guys have found it helps to
make Xerox prints of the original sketches

"Fang, A Siamese Pussy Cat, " originated by Don
WA6PIR, art by XYL Maxine .

You are now ready to overtype the sketch,
punching a tape as you go.

We have found that a small selection of
charac ters is all that is really needed to
produce either ou tlined or shaded pictures.
While you may not agree with our selection,
study the letters and other characters to
learn their individual densities. For example,
the M and W are the darkest , followed by
the H o r X and then by the I. Thereafter,
you can use the upshifted characters such as
the : or ; fo llowed by the" or - o r . and the
like, depending upon where you want the
print to fall. In this way, you may add the
sha ding that you desire o r leave certain areas
blank like this :

MMHMHHIHII ,I" .r.; ... r.: ,I ,I HIHHMHMM

going from dark to light and back to dark
again . Keep up this process over the entire
sketch. Remove the four-foot paper with the
sketch from your printer and reinsert your
paper stock. Now play o ut the tape that you
have made and see what you have . You will
probably be pleasantly su rprised . From this

14
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--- ---- ' -- .-- .-- -= -------
"Miss Santa," believed to be by WA9CCP, obtained
from W9PRO and relayed by WA6PIR.
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6-10-15-20
METERS

The time proven
B-24 4·Band an­
tenna combi nes
max im um e tt t­
crencv and com­
pact design to

rrovide an excel.
ent ante n na

where space is a
factor. New end
loading for max­
imum radiati on
effic ien cy . No
center loading.

Model 8-24
Net $62.951.5 10 1.0 max.

II '

13 Ibs.

52 ohm

6·10·15·20 Meters

7'

1400 Watts P.E.P.

Model C4 N_et.".$3;...-,.6__95
tI

Send for Free Broch ure
If the re is no stocking d istr ibutor near you

order direct from factory. We pay
shipping to your QTH if in Continental U. S. A.

B-24 + RK·3 Comb••tion Net 194.95
RK-3 RlII"t" Kit (only) Nel 136.95

Single Feed l ine

Patented

SWR at Resonance

Turn. Rad ius

Total Weight

Power Rating

El. length

Band s

MULTIBANO COAXIAL ANTENNA
for 6- 10 -15 -20 METERS

Needs no ground plane radials. Full electrical
Ih wave on each band. Excellent quali ty
construction. Mount with inexpensive
TV hardwa re. Patented.

• LEADERS IN COMPACT ANTENNAS.

SWR at Rewnance 1.5 to 1.0 max.

Single Feed Line 52 ohm

1001 W. 18th street- Erie, Pennsylvania 16502

Height II '

Power Ratin g 1400 Watts P.E.P.

Total Weight 6 Ibs.

PAT EN TED T h e feature s
"'- ---- --:::-:c:-:::-::,...,-- of t h e popu la r
Bands 10·15-20 Meters B-24 pius the

new RK·3 re ­
Power Ratin g 1400 Wa tts P. E. P. f1 e ct o r ki t
Total Boom Length 11' rn a k e a u .

mque 3 ere-
T u rn in g Radius ] '· 10' ment cornbi-

nation.Choose
Total Weight 23 Ibs. t h e cornbtna -
Single Feed Line 52 ohm tio n or addthe

RK-3 to your
SWR al Resonance 1.5 10 1.0 max. p resent 8 ·24

and enjoy th e
im proved ga in
and front to
back.

MAXIMUM EfFICIENCY/MINIMUM SIZE
FOR APARTMENTS. SUBURBAN HOMES

Marine and Portable Operation
\ / Packaged fo r APO and FPO Shipping

~;;; MODELS COMmTElY WEATHElPIODFID

>lEW B-24 + RK-3 COMBINATION

11~~:::~i~""'~::_ 3 ELEMENTS, 10 -15 -20
.~ METERS

or photos and to use th ose for the over­
typing, as they eli minate some shading and
provid e a blac k and white ske tch from which
to work . Keep the detail of the original art
work as large as you ca n and don't be afraid
to ex perime nt with different letters and
techniques. Do clean up the tapes - we
generally do this during the first run-through
aft er the overtyping is finished to remove
the extra characte rs an d correctio ns made
during the typing. To give you some idea o f
the time req uired to complete the pictures,
we pu t in about 20 h ours fo r one of the long
playmates that run 30 minutes or so. Most
of this is in making the co rrec tions while
rerunning the tape . Even afte r they are
apparently fini shed . we han g them across the
room to see how they will look from a
distance and then make the fin al tape with
the finishing touches.

Many of the machines in use today have
non-overline featu res so we have quit using
overlining. Stay with in a 73 charac ter line.
Start and end the tape with a series of
letters, a co uple o f carriage returns and
about ten line feeds, as this will help the
othe r guy if he is making a reperf tape at his
end . Also, keep in mind those who have
machines that downshift on space as well as
those that do not do so . If you are upshifted
and then space and wish another upshifted
character, put in an other figures character.
Of course , the same a pplies when you want a
letter following a space aft er an upshifted
characte r. At the sta rt of each line , we
generally use two carriage returns, the line
feed and two letters or figure s depending
upon how the line sta rts, to help ensure that
the old and tired machines have time to get
to t he start of a new line. Again , make your
tapes as short as possible by taking out any
unneeded characters, extra letters, upshifts
fo llowed by downshift s and things like ex tra
spaces or downshift s at the end of a line.
Above all, be su re to put your credit line at
the end , with the hope that o thers will
follow your lead and keep it there.

So if RTTY pictures are your bag, h ow
about trying your hand and making a few ?
We will not o nly be pleased to receive them
but the eyes here are about to give o ut l!

. ..WA6PIR
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NEW 2 METER FM TRANSCEIVER Moot'! SRC·I46

Frequency 143-149 MH z
(2M Hz spread )

,I I
Number of channels 5

Supplied with 146.94 simplex.
146.34/.94 (same plug in
crystals as SR-C826M)

R.F. Output.. J watt minimum
Sensit ivity better than 0.4

uv/20 DB Q.S.
Audio output __ 500 mw
Meter monitors battery vo ltage on

Tx. S Meter on Rx
C urre nt drain ADOmaTx.

15 maRx S BY
Size. 80/s.. high x 3" wide . x 10/8" deep
Weight 24 oz.. less

batteries
Options: external mic . or mic-speake r, stubby flexible

antenna , desk top charge r, leather case .

Suggested
Amateur
Net Price

Conside r the new V HF-F M hand held Transceiver by Standard Commu nications Corp.. with ex ­
clusive Astropoint design. For complete spec ifications and the name of your nearest dealer. write :

STANDARD COMMUNICATIONS CORP.
639 North Marine Avenue. Wilmington. California 90744 . (2 13) 775·6284
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IS enera or

James J . Wenskus, J r . K2BEH
329 Ballad Ave.
Rochester, NY 14626

+ 150V

Fig. 1. The bootstrap sweep generator.

These modifications will cos t less than
$5 , depending on the sta te o f your junk­
box, and sho uld n' t take more than a
cou ple even ings to bu ild.

0 101

RI0 2
4 70 K • CI03

4 0 - 10 0 jlF
450 V, 6 SN7 •

4

6 / (300VlSEC),
CI0 2
, ,F

RI03 OU TPU T

. OK TO SCOPE
2 W (OC

BALI

- I05V

RIOI
4 .7M

Clor
F ROM PIN 2~L""----'j~~

OFV6~,

0 .1 jlF 3

T elety pe Repea te r TT-63A /FGC is an
inexpensive and wid ely availab le piece

o f surplus eq u ipme nt. Although many ama­
te urs have purchased th is u nit , problems in
getting i t into o pera t io n have resulted in
most TT-63A s ga thering dust o n a shelf o r
filling up useless space in relay rack s. (It

has a neat appearance and is fine for
impressing neighbors or non-R'TT'Y'ers.]

T his a rticle desc ribes a novel usc fo r the
TT-6 3 A as a T el et yp e charac te r­
s y nc h r o n iz e d swee p generator. The
TT-63A recognize s a Teletype characte r as
part o f it s basic funct ion . This charac te r­
ist ic is used to ge nerate a scope presenta­
tion in which the Teletype charac te r is
always perfectly synchro nized , and time
marks provided, a t eit her keyb oard or
machine speeds. The basic co ncep t is appli­
cab le to any o ther surplus Telet ype eq uip­
ment havin g this recognition capab ility.
The "Sclcal" co uld probably he used in a
sim ila r ma nn er.

JANUARY 1972 17
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A few comments a rc in o rder. Attempt­
ing to co nvert this unit to a TV by adding a
sta ndard Ilmiter-discrimirtator fron t e nd
will not be part icularly successful. This is
due to two design pe culiarities: The
TT-63A is ext re me ly suscep tib le to erro rs
resulting from pulse splitt ing and the , 1 rns
sa mpling pulses co ming in this hole . It
needs a very good low-pass filter between

the d iscr imina tor output an d t he trigger
inpu t. By the tim e you have add ed a truly
effec t ive lo w-pass filt er , yo u will have
probably du plicated ha lf a TT /L with out
its benefits. Also , the chassis is too crowd­
ed for the required ext ra co mponents.
Another unfortunate charac teristic is it s
performance at machine speeds when a
" start" pulse is lost; the TT-63A prin ts
severa l erroneous cha rac te rs b efore timing
synchroniza t ion ca n be regain ed . In ad ddi­
tion , if you arc not using coax to your
receiver, you ma y possibly pick up hash
from the keying relay .

None of these problems will sign ifi-,
cantl y affec t its performance as a synchro-
nized cha rac ter display genera tor . Ad ding
th e sim ple circ uits show n in Pigs. I and 4
an d slight ly mod ify ing your TU as show n
in Fig. 3 is all t hat is required to mak e th e
TT-63A a tru ly useful RTTY accessory .

INVERTER

2N292~

4 .7 1(

t--'01-- TO MODIFIED
TT-63:'

+ 10-24V

. TO

TRANSISTOR OUTPUT I

MJE 340, "c. I,
(

I

~
4 7

47

TO
t-- INVERTER

Co nstruc t ion

The bootstrap circuitry is placed wh ere
VI vi and V3 were origina lly lo ca ted .,
These tubes were part of the original tone
portion of the repeater and arc not u sed .
The origina l 6 SN7 (V I ) is used as the
bootstrap tube . One o f the 6H6s ma y be
used in place of the se micond uctor diode
shown in the sc he ma t ic. T he remai ning

from V6 cuts th is t ube o ff, CI02 begins
charging through D I 0 I a nd R I02 . T he
ca thode follower po rt ion o f t he 6 SN7
feeds ba ck the o ut pu t ramp to the high e nd
of R I 02 to mainta in a consta nt charging
rate and provid e a linear saw tooth. With
the components shown, the o ut put is
approximately 4 5 V. The value o f C I0 3 is
not tab crit ica l since th e charging of C I 02
occurs mostl y. in it s linear region even
without . bootstrapping. Removing C I 03
affects thc a mp li t ud e far more th an t he
lin ear it y . It is necessary , h oweve r, to use a
good quality ca pac ito r for CI02 - d o ll ' t

lise all clectrotvt ic! R 10 3 a llo ws the o u tp ut
signal to be bal an ced around ground . Some
slight loss of signal results from this ar­
rangement bu t it is effec tive a nd a llows the
scope to bc switched fro m a cross tu ning
pattern to this pulse ana lysis mod c without
making ce nlering adj ust me nts o n th e
scope. It shou ld be noted that the sta r t
pulse is drast icall y shortened o n the ac tual
di spla y . This 15 due to the poor r ise time o f
the leading edge of the gating pu lse.

T

EP

E
EEP)

PL AY
RK IS LOW)

'60,"0,80,40,

Fig. 2. Y waveforms and time r elationships.

o

START

, 2 , • s STOP INPU

• Or- t lt63J,
14 3 ...S GATE , GAT, OSW\ , -(fl ltetl1'"",j~lIl)y RANGE ~ttt l...gl 1!l41,

\! SWE

,,,
\ ,
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-A A • , (MA

Y
,,,

The Bootstra p Circui t O peration

Normally th e grid of the 6SN 7 is biased
positive so that the tube is full y cond uc t­
ing. This effect ivel y removes the charge
across C I0 2. When the negative 50V gate

Fig. 3. Modifications of typical TU output stages
to provide pro per polartry pulses ro the TT·63A
inpu r.
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- 10 5 \0'

ers.

Fig. 4. T T·6 3A inpu t m od ificat ion to provide
negative mark voltage fo r proper opera tion of
V4 . R6 is th e inp u t a rtenua tor alread y in th e
uni t,

ffi SWEEP

SCOPE TT- 63A

v H TU

,J, .J.
d,

PULSE , CROSS TU F ILTERS

T

PULSE

F ig . 5. B lock diagram o f t y p ical com ponen t
interco nnec tio ns. T h e TT-63A subpanel can b e
rewired to d o the req uired switching. Anenuar ors
can be added to balan ce the vol tages across th e
fi lters to tha t of the sweep and p ulse vo ltages so
tha t the scope ga in does no r need 10 be adjusted
when switching displays.

Usage
Whe n th is sys te m is set u p , you ca n

readi ly o bse rve d isto rt ion s on in coming
signa ls, dir ty contacts. the poor efficien cy
o f your low-pass fi lters . e tc . If you r ke y­
boa rd is in series wit h your se lector mag­
nets. you ca n read ily check yOUT own
co n tac ts. When I first tried this o n my
tran sistor TU. whi ch had on ly 24 V avail­
able to d rive t he se lec to r magnet, the
o bserved pulse d isto rtio n was ap palling.
Going to <I high -vol tage loop mad e the
pulses lo o k as they sho u ld. The vertical
input to th e sco pe can he con nec ted to
va rio us areas of yo ur T U a nd the pulses
chased through always in perfec t sy nc. This
is a truly enlightening ex per ience.

I use a 5 in . scope for my monito ring.
Anything less wi ll ma ke o bse rving till'
pulses too diffi cu lt . A d e sco pe must be
used in o rder to pass these rela tivel y slow
waveforms with out di st ortion . I find th at
the pulses a rc best viewed if the sco pe gain
is not set to o h igh . They are easiest to
wat ch when th ey arc almost sq uare on the
scree n.

A very nice fea ture of th is syste m is tha t
yo u ca n tell if you have a legitima te RTTY
signa l t u ned in and wheth er it is right side
up , the right speed , c tc. , withou t turn ing
on your prin te r. You merel y see if a
synchronized SWl'l' P is being generated by
t he TT-(J3A . This is possib le o nly with a
lcgitim a tc signal. T his cer ta in ly saves a lot
o f use less clu t t er . bell s ring ing. waste pupc r.
e tc . wh en tuning ac ross t he hand s.

... I'cBE II­

'9

R.
5 0 '

1201<

P IN I
OF V4

1201<INPUT
F ROM >-~,;;;:~...:.;~_

TU

sockets arc hand y as ti c point s for the
bootstra p components. Be careful when
t rim ming wires on t hese sockets as severa l
ter mi na ls a rc used for ti c points fo r other
stages. Th e swee p ce nte ring pot is a screw­
d river adjustment type and ca n be located
on the left side of the chassis after re­
moving some unused tone part s.

The pickoff for the tim e-marked pulse
disp lay is shift ed fro m Its original poin t to
the j un ct ion of resis tors R5 5, R56 an d
R57 . This cha nge in creases th e amplitud e
of the ti me markers over the o rig inal point.
A sligh t negative d e bias is in tro d uced o n
th e disp lay by making this change but the
resulting improvement in marker visibilit y
is worth this slight in convenien ce . T he
result ing d isplay has vigorous negative pips
where the pulse transitio ns should o ccu r
a nd lo we r am plitud e positi ve sa mp li ng
pu lses. The range co nt rol ce nte rs th e re­
ceived pu lses between these ncgative mark-

Connect ing the T U

For proper operation of the repeater,
t he in pu t to the Schm itt trigger m us t go
nega ti ve on t he sto p mark. A fe w ad d it io n­
al pa rts ca n ta ke ca re of this requirement.
Sin ce most TUs ca n he readil y modified to
provide po sitive mark o ut p u ts : <I sim p le
inverter , shown in Fig. 3 ., is add ed to
provide positive space pulse s. The new
re pea ter input circu it in Fig. 4 shifts the
resu lt ing ()V mark o utp ut fro m the in­
ver te r to a nega t ive ma rk . My measure­
ments sho w the Schmitt tr igger t u rns o n at
- '2 .75 V and off at ~V . To get th e unit in
operation, rotate R6 to the position which
gives the best blinking o f the ne on . This
sett ing is not critical.
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$389.95 SHIPPED POSTPAID!
INCLUDES 146.9-4 MHz CRYSTAL

~ s tnon e !
THE CTR-144 by COMCRAFT

FIRST AM·FM TWO METER TRANSCEIVER

-

No longer is it necessary to choose between
AM and FM on two meters. Now you can have
both in one compact unit. Join the gang on
the new FM repeaters yet still be able to "rag
chew" with old friends either AM or FM any­
where in the two meter band.

MADE IN AMERICA

ALL SOLID STATE - NO TUBES

------ COMPARE THESE FEATURES ------
TRANSMllTER:

• Built-in VFO (Frequency converted for stability·)
• AM and FM both crystal and VFO
• Four transmit crystal positions (8 MHz)
• 12 watt input AM and FM
• High level transmitter modulation on AM
• 8endpass coupled transmitter requiring only final tune and load
• Three internal tranemtt crystal sockets with trimmers for netting
• One transmitter crystal socket on the front panel

RECEIVER:
• Double conversion
• Crystal controlled f irst conversion
• MOS FET receiver front-end
• Integrated circuit limiter and discriminator for FM
• Envelope detector and series gate noise clipper for AM
• Built-in squelch for both AM and FM

GENERAL:
• separate transmitter and receiver tuning
• Built-in 115VAC power supply
• Direct 12VDC operation for mobile or portable operation
• Optional portable rechargeable snap-on battery pack available
• "5" Meter also used for transmitter tune up
• Military style glass epoxy circuit boards
• Anodized lettering and front panel
• Baked epoxy finish on the cabinet

DIMENSIONS:
• 10~"W x 6~ "H x 7;2"0

!U .S. ONLY

·VFO operates from 7 to 9
MHz and is converted to 72 to
74 MHz using a 65 MHz crystal
oscillator. 72 to 74 MHz is then
doubled to 2 meters.

THE CTR·IM IS AVAILABLE

FACTORY DIRECT

1----------------;:/'-----1

I COMCRAFT COMPANY I
I P. O. BOX 266 -GOLETA, CALI[ 93017 I
I 0 I enclose $389.95. Please ship a CTR-144 and Manual. I
I 0 I enclose $2.50. Please send CTR·144 Manual only. I
I, Calif. resIdents add 5 % sales tax. I

o Please send illustrated brochure and accessory list.

I [ROM: NAME I
I n nREET I
1_~~~'2. ~~__ ..:~__J



John G. Oehlenschlager K0MOC
394D Ricketts Road
Monterey CA 93 940

A ft er building a Flying Spot TV cam­
era. I acq uired an old TV for a

monitor. It was a typical early 1950 vintage
set with a l Oin . screen and a 50 in . cabinet
which a local TV repairma n was happy to
part with for $5 . (Good thing I didn 't have
to pay fo r it by the pound l) It took o nly
half an hour to modify the set fo r use with
the ca mera. I was lucky, as it required no
phase inverter or extra video amplification .
But it was by no means the perfect moni­
tor - modification required the addit io n o f
a SPDT switch, coaxial connector, a 7Sn
resisto r, and a short section of coaxial cable.

After using the converted monitor for
several months, I began to modify the set
even further. The controls were in the wrong
spot .. . why leave the tuner connected, it
just uses more po wer . . . get rid of that i-f
strip. Finally, the only thing that remain ed
was the power supply, the sync and sweep
section and the video amplifie r section . Even
the original CRT went to the junkman. In its
place I used an 8XP4 universal substitute
tube. At this point no one could recognize
the original TV configuratio n. I had even
considered rack mounting the residue, but
gave that idea up in favor of building a new

/
1ST vcec ".,""'"AMPLIFIER """"... " ...112 12AU7 " ...

~CONTRAST , ~IlRIGHTNESS IN:. POio'ER

•, ;

'"'' SYNC VERTICAl... VERTICAl..
cu..... SE......,'" QSCU.Arno """"Eft

''''" 112 6CG1
'" ecrt 6806

'. 0-, "'" , "'" , .......,
""-" '", I I.

""""""" HORIZONTAL HOR IZONTAL "-,""" ~'"..,..,""" C OSCILLATOR '""-E<R TRAHSRRtoIER RECTlFIER1/2 6CG1 01' """ GO.. '"

'" "'"""z !-
l::rovoc , r- '" H(lRIZ , , wo'"
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Fig. 1. Block diagram of the TV monitor.
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Fig. 2. The physical layout of the monitor.
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monitor. Several points came to mind while
designing the monitor. First of all I would
limit construction cost to a maximum of
$50_ It must not employ any parts unavailable
to the average ham. The operational controls
must be lo cated on the front panel for
convenience. The monitor must be simple to
adjust , using a minimum of test equipment.
Finally, it must lend it self to modification to
suit the individual builder.

Using these criteria, I was able to con­
st ruct a monitor for $22 (less CRT)_ I was
lucky enough to have a CRT left over from a
previous project. A new 8XP4 will cost $22
to $28 _The principal item 1 had to purchase
was the cabinet. I used a Premier CC-2000
with a 3x 1Ox27 in. aluminum chassis, The
majority of parts came from several salvaged
TVs obtained for the asking from a TV shop.
Although I would have had no difficulty
obtaining a horizontal output (flyback)
transformer from a junked set , I chose to
purchase a new one for $1. If you choose to
use a CRT such as a 5AXP4 or 5FP4
(requires focus magnet) you may want to
use a 70° yoke and transformer, also cost ing
$ 1. 110° deflection components are also

NOW ACCEPTED FOR

1 DAY C.O.D. SHIPMENT

PHONE ORDERS

ON ALL OUR

500 Ledyard St., Hartford, Conn. 06114
203·527·1881

(1 Block hit of W.th.rsfi.ld An. off
Airport Rd., Rte 6)

PRE. AMPS

See CORKY. W1KXM arWARD. W1WRO

CONVERTERS
AND SOME OF OUR

HEADQUARTERS FOR 2 M FM
Regency HR2-A, HR-2MS, HR -2S, AR-2­
Galaxy FM210 - Drake ML2F and TR22­
Clegg 22FM series 24-25-27 - All accessories
for all rigs including crystals, power supp l ies,
ampt ifiers, etc.

FM GAIN ANTENNAS
For mobile, f ixed and portable operation by
CushCraft, Hv -Gain. Antenna Specialists, New­
tronics. Mark Products, Mosley.

ANTENNA STUFF .
Open wire feed line - Antenna wire 18, 14 ,
12 - Bare coooerweto - 14 and 12 enamel
copper - insulators - Baluns - Lawless coax ­
BlitzBugs - Glassline guy - Rohn #25 towers
and accessories - B & W - Coax switc hes ­
Dowkev relays - 72 ohm KW twin lead.

ALL MAJOR LINES OF AMATEUR GEAR

We have 8&W ARAL PROJECT KITS in stock
(Ca na dia n Amateurs Send U.S . Funds Only)

F.o.b. Hartford
Please Include Postage

CONNECTICUT'S OLDEST llAM STORE

••••••••••••••••••••••••

••••••••••••••••••••••••
HATRY ELECTRONICS

If you need a low noise pre-anp in a hurry for communicatims or
instrumenta tion , we can fill your older custom tuned 10 any frequency
hom 5MHz. to 475 MHz. within 24hours by ai r mall 01' special deliv­
ery. AU you pay is our regular low price plus C.O. D. shiwing
charges. Thi s ru sh service is also avail able on some of our stock
cenveters. See OCl, Nav. and Dec. 197 1 issues of 73 Magazire fOl'
our 2 page condensed catalog. Call us between 9AM ifld 4PM, Monday
thru Friday except halidays (no coll ect calls pl ease). If hoe is btJsy
keep try ing.

PHONE: 212-468-2720

Fig. 3. To facilitate wmng, terminal strips are
m ounted in parallel rows.
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Monitor exterior. . .

available commercially . All other pa rts came
from my junkbox.

The operation of the monitor can best be
described by referring to the block diagram
( Fig. I). The input may be fro m Y, to 10V
negat ive video from any 7Sn source . The
output of the firs t vi deo amplifier is fed to
the second video amplifier and to the sy nc
clipper. The output of the second video
am plifier is app lied to the contro l grid o f t he
CRT.

The sync clipper co nsis ts of a normal
voltage amplifier fo llowed by a saturated
am plifier. The output of th e saturated am pli­
fier con tains only sync information (i .e .
pulses of 60 li z and 15.75 k llz). From the
saturated amplifier th e sync pulses are cou­
pled to the sync separato r. The output of
the sync se parato r is sen t to an in tegrator
(low-pass) circuit (vertical sync) and a differ­
en tiator (high-pass) circuit (horizontal sy nc) .

The differen tiato r output is coupled to
the horizontal afc (control) tube . The hori­
zontal afc keeps the horizontal oscillator

lOOK

. . .and in terior

(blocking oscilla to r) locked on frequency .
The output of the horizontal oscilla tor is
modified by the 330 pF capacitor to a
saw toot h waveform at the grid of the hori­
zontal amplifier tube. The outpu t of the
horizon tal amplifier is coupled to the hori­
zo ntal section of the deflect ion yoke by the
horizontal out put t ra nsformer.

lIigh voltage pulses developed by the
flybac k t ransformer are rect ifie d by the HV
rectifier to provide 12. 5 k V fo r the CRT .
The damp er suppresses oscillations in the
horizontal defl ection coil and provides an
increased voltage (B+ boost) for the horizon­
tal amplifier and th e vert ical oscillato r.

The power supply provides 330V dc at
100 rnA , n ov dc at 100 rnA , - 25V de for
fixed bias and 6.3 V ac fo r all filament s.

The po wer supply was the most difficult
part of the const ruc tion projec t. Three
different circuits were tried befo re an
acceptable supply was achieved. The supply
uses silicon rectifiers th roughout. Normally

B.

CRT
- - - 500 K- -- .1- - -
'I ;J;

8.2K

6.8K

5H FOCUS COL
,-----+330 V

IK

EXTERNAL ~HOR IZONTAL
SYNC

10K

EXTERNAL
VERTICAL
SYNC

Fig. 4a and b. Two methods of supplying focus
voltage /curren t to the CRT.
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inpu r.
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Fig. 6. Schematil: of the deflec tion and high vol tage section.

t he power transformers from T V se ts h ave
t hree fila me nt windings, tw o 6 V and one
SV . They were used to o bta in the negative
bias voltage using a sim ple half-wave
rect ifier. If yo ur transformer has o nly two
6 V o r o ne 6 V a nd 5V windings. a voltage
douhler should be used to provid e th e
necessary - 25V bias. The elec tro ly tic
capacito rs used in th e power su p ply sect io n
may have a greater ca paci ty than those
shown, depending upon what you have
availa ble : however. do not usc less.

Mounting of the CRT may p resen t so me
problems. I modi fied a moun ting fro m a 17
in . se t fo r my usc . T o sim plify mechanical
work , I obta ined a yo ke which cla m ped to
the neck of t he CRT . It requ ired no o the r
m e chani cal su ppo rt, a nd t here were
ce n ter ing magn ets in cluded o n th e assembly .

The layout sho wn in F ig. 2 WiJ S u sed . I
e ncountere d no problems wi th st ray
m a gn e ti c fie lds. The ve rtica l o utpu t
transformer a nd th e ver tical blo cking
osci ll a to r t ransformers were located und er
t he chassis. I used t wo fou r-sec t ion
electro lyt ic ca pac ito rs. along with a co u ple

of lead type elect ro lytics . There is su fficie nt
room fo r another mul t iscction twist lo ck
elec t ro ly t ic if yo u desire . To sim plify wiring,
10 seve n-ter minal (2 ground ) terminal st rips
were mounted in pa ra lle l rows as shown in
Fig. 3 . Other sma ller terminal st rips may be
added as desired .

After wir ing is co mple ted , check carefully
for erro rs be fore opera ting t he monit or. For
t he sm oke test , I recommend removing the
hori zontal o u tpu t tube (6G W6) and the
vert ical o ut pu t tube (6 BQ6) and temporar ily
con nect ing the hot end o f the height co nt ro l
to the 330 V buss in stead o f the B+ boost. In
my original model , I had t he height co nt ro l
going to the 33DV buss. but I was unable to
adjust t he he igh t a nd ve rt ical linearity
sat isfactorily. During norm al opera tion the
B+ boost vo ltage is 70 DV. This gives a very
linear vertica l swee p.

The test eq u ip me n t needed fo r c heckout
are a VTVM wit h high voltage probe , an
oscilloscope with a low ca pac ity p robe, a nd
a so urce of Y2 to I OV negative co m posite
video. Whil e a scope is not abso lutely
ne cessa ry. it is very helpfu l.
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Vertical oscWator grid voltage waveform.

Alignment Procedure

I . Turn o n the monitor and allow it to
warm up for 5 minutes. Keep a sharp
eye o u t for o verhea ting o f resistors o r
tubes.

2 . Set all co n tro ls at mid-rot ation .
3 . Connect the source of video to the

monitor.
4 . Chec k each video st age fo r signa l. You

sho uld he able to trace it right up to the
C RT co nt ro l grid.

5. Check vertica l osci lla to r for correct
opera t io n.

6 . Insure tha t ~2 S V is ava ila ble for the
vertical and horizontal amplifier grids
before proceeding . Then insert th e
vertical output t ube. Be su re tha t the
deflection yo ke is connected . I f it isn 't
co nnected the tube and the tran sformer

Vertical output plate voltage waveform .

,

may be damaged . Using low capac ity
probe, check the waveform acro ss the
vertical deflection yoke . Ro ta te the
vertical hold , ver tica l linearity, and
height con tro ls and o bserve their effec ts
o n the waveform. Using the VTVM , se t
the ve rt ical amp lifier con trol grid
vo ltage to 15 V using t he ve rtical
lin earit y con t rol.

7 . Check the horizontal o sci lla to r using the
l o w c a p ac i t y probe for proper
o pera tio n. By adj usting the horizontal
f r e qu e n cy , h o r i z on ta l hold and
horizon tal stability there sho uld he a
15.75 k Hz, 60 -YOV peak-to-peak sa w­
tooth waveform. When yo u are sa tisf ied
that the oscilla to r is func tioning co r­
rect ly . turn off the monitor. in sert the
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••
1000 Hz video test square wave at CR T grid.

6GW6 and reconnect the height co ntro l
to the B+ boost.

8. Re-energize the monit or, again looking
for ove rheat ing of resistors and tubes.
Adjust the brightness co n tro l to about
mid-rotation . The CRT sho uld light and
a rast er sho uld appear. With the VTVM
(using the HV probe) check for B+
boost (500 to 700 V) and HV ( 10 to 15
kV) . Adjust the width control for 100V
on screen of 6GW6 . Adjust the he ight
co n tro l for a IOOV peak-to-peak 60 Hz
sawtoo th o n the vertica l amplifi er con­
trol grid .

9 . By adj usting th e fron t panel controls,
you should be able to obtain a picture .
Adjustment of the yoke (mine had
cen tering magnets attached) may be
ne cessary . If the picture is upside down
o r mirror image , reverse the necessary
yoke leads.

10. Fine adjustm ent may be accomplished
by using sta ndard TV alignment pro­
ced ures. Notice tha t the horizontal hold

r-- - - - ·330voe

2.11 +220 VOC
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Fig. 8. M onitor power .rupply.
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Horizon tal def lec tion coil curren t wavef orm .

and horizontal frequency controls inter­
ac t , ::IS do the width and brightness.

I ge t ca rr ied away using silicon diodes.
Originally I used a 3000 PIV 200 rnA diode
for the damper. After two fru strating fail­
ures, I used a 6V3A . If any of yo u more
persistent types desire to try a silicon diode,
use at least a 5 kV PIV 200 rnA diode . If
you usc a 6V3A remember that it ha s a
ca tho de cap and not a plate cap. It won 't
work the other way!

As for su bstitu tion of tubes, a 68Q6
co uld be used in place of th e 6GW6.
Ho wever, with the high B+ boost voltage
present (700V) I used a 6GW6.

I used an 8XP4 universal te st tube,
alt ho ugh anyone of several CRTs may be
used . An 8YP4 may be used if 110° deflec­
tion compo nen ts are used . An 8 KP4 ma y be
used if correc t focus vo ltage is su pplied to
the focus anode. An 8 DP4 may be used also;
however, it req uires - in addition to a focus
voltage - a single field ion trap . A 5 in . tube
such as a 5AXP4, 5AHP4 or a surplus 5 FP4
co uld also be used . The SAXF4 requires no
external focus supply . The 5AHP4 requires a
focus supply o f 0 to 250V. The 5 FP4 is an
elect ro magne t ic focus tube. Figures 4a and
4b show methods of supply ing focus volt ­
age /curren t fo r o ther CRTs.

This monitor was designed as a basic
building block for fu ture projects. For those
with a mast er sy nc generator, a S)' I1 C only
input may be de sirable. A suggeste d mod ifi­
cation is shown in Fig. 5. Other cha nges!
adaptations may be made to the basic design
to fill the requirements o f the builder.

. ..K\lMO C/4
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73 Tests

THE ICOM IC-21 TRANSCEIVER
T he word h as leaked out around the U.S.

about the J apanese fC-20 and IC-21
transceivers, fueled by a handful of unit s
brought back by visi tors to Japan and
returning serviceme n. Now, at last , these
goodies are being made availab le through a
U.S. im porter.

Adiron dack Radio was kind enough to
lend their first sample for a test and it
certainly was impressive. The mo st specta cu­
lar asp ect of the rig is the 24-<:hannel
frequency switch , complete with an easy-to­
get-at board fo r th e 24 crystals and tweaking
capacitors immediately at hand.

Now, while you may live in an area which
only has one or tw o repeaters, those of us in
the northeast are living in an entirely differ­
ent world , one jammed with repeaters on
just about every pair of channels. Though
the 73 HQ is in a rem ote -corner of lower
New Hampshire , there are now about 17
repeaters that can be used with a simple
antenna. Three miles away , from the top o f
Pack Monadno ck mo untain, where we test
out new equip me nt, there are a whole bun ch
more within easy reach. A 24-channel trans­
ceiver looks awfully good for a spot like this.

The IC-21 has so many nice features that
it is di fficult to decid e which is the most
desirable. It h as an ac supply built in and
will operate from ei ther 115V ac or 13.6V
de, making it a dandy uni t for both base and
mobile applicatio ns . . . and particu larly val­
uable to the operator who wants to be able
to use o ne rig both in the car and at home.

JANUARY 19 72

The transmit ter puts out ] 0 watts o n the
high power po siti on of the output switch
and o ne watt on the low position, making it
possible to save on battery power when
operating through most repeaters.

Experienced FM o perato rs will appreciate
the variety of me te rs on the IC-21. Just
above the channel switch is a deviation
meter which indica tes how much o ff fre­
quency the incoming signal is. This meter is
calibrated plus and minus 5 kHz. There is a
control o n the front panel to compensate for
this off-channel stuff .... a Receiver Incre­
mental Tuning contro l which swings the
receiver back and fo rth about 5 kHz. Since
not all 9 4 repea ters are on 94 and not all 76
repea ters are exactly on 76, this is a handy
control to have when yo u are moving fr om
one area to another.

The S-meter o n the receiver comes in
handy when you want to identify which o f
several repeaters you are hearing and there is
no identification at the moment. At our
mountain lab site we h ear WIALE in Con­
co rd o n 94 at umpteen over 9 , WA I MHN in
So merville , Mass., at S-9 , WAIKGR in Holy­
oke , Mass ., at S-8 , and WI KOO on MI.
Mansfield , VI., at S- I, so you can tell from
the S-meter reading exactlywhich repeater is
being heard at any time. On 88 the S-meter
per m its instant identificatio n between
WI ABI , WA I KFX, KIAOl , WIZAW,
WAIJTB, and WAIKHK.

The S-meter becomes a plate tuning
meter on transmit o r an SWR-meter, with a
fl ic k of the front panel swit ch. There is a
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ADIRONDACK Proudly Presents ...

ADIRONDACK RADIO SUPPLY, INC.
185 West Main S treet. Amsterdam NY , 1201 0

plate tuning control on the panel, perm itting
the plate to be peaked on any channel, thus
overcoming the serious drop in power you
suffer with some rigs when yo u change
frequency from one end of the band to the
other.

The mike gain control on the front panel
is useful for sett ing your deviation to match
the repeater you are using. Some are wide­
band, some narrow, and some compro mises.
With a little fiddling around you can find
out what works best with each repeater and
use tha t deviation from then on.

So me of the statistics, briefly ; weight 14
Ibs; size 4 Y.2" high, 9 " x 10" , will obviously
fit under most dashboards; d raws 0.2 A on
receive, 2 .1 A on high power , and 1.2 A on
low power ; uses 18 MHz crystals for the
transmitter and 15 MHz fo r the receiver ; i-f
is the usual 10. 7 and 4 55 kHz.

An automatic pro te ctio n circuit disables
the driver transistor if anything happens to
the antenna, thus keeping the final transistor
from going west when the antenna is shorted
or opens up .

A low-pass filt er on the output is de­
signed to keep interference down to neigh­
boring television sets .

The IC-21 is designed to be mounted by
means of a bracket in the car and a b uilt -in
folding foot stand angles it for use on the
operating table.

An external vfo may be used with the
IC-21. It plugs into one side of the cabinet.
There is a jack in the back for an ex ternal
speaker, which is very handy for car installa­
tions where you would prefer to listen to the
regular car rad io speaker than the smaller
one on the transceiver .

Since the transmitter and receiver units
are independent of each other, a good
technician might be able to convert this rig
rather easily in to a repeater. It wouldn't take
a whole lot of work. The modular construc­
tion of this rig would make such a " conver­
sion" much easier than with most transceiv­
ers. The fact is tha t you can get at almost
everything o n the IC-21 .

The IC-21 is being imported by Adiron­
dack Radio , Amsterdam, New York an d sells
for $389 .00.

. . .K 1NUN

$389.00 Netthe IC-21

• Wor ks w it h Com m u nicato r I, II , 11 1. and
I V .

• FM at a te n t h the cost o f a n e w r ig.

• Fre qu ency ad just f or nett in g bu ilt in.

• Bu itt -in to ne burst avai la ble . Keyed by
p u sh-to-tal k sw itc h.

• $3 4 .50 p o stpaid U .S . A. Butl t-In t o ne
burst $1 0 .00. Spec ify Comm un ica to r
mode l and to ne-burst frequenc y . 5 %
t ax in Ca lifo rnia . (HC-1 7/ U c ryst a l
a nd 9 vo lt tran sis t or battery not
su p p lie d .)

• Send f or fre e desc r ip t ive b ro c h ure .

T h is is an ent irely naw app roach in 2 m eter FM gear. Just
imagine 2 4 c han nel capabi lity. SWR meter and S meter,
p lus netting condenser o n each transm it a nd t ra nsceive
c ry sta l, p lu s ma ny other featu res o rig in a l w it h th is uni t.

Manufactured by In oue Communication Equipmen t Corp.
of O saka. Japan , already w ell kn own to 2 meter FM users.

Send your order tod ay .

• N e w ! Plug-in mo d ulator p u t s the
Communicato r t ra nsm itter on F M.

• No m o d if ic a t ion o r re wir in g of you r
Co m mu n ic at o r. Just p lug int o m ike
jac k an d c rysta l socket.

• Compact s elf -c o n t a i n e d m o dulator
m e asure s 4 " x 3" x 1 Y:.".

• 24 Channel capabi li ty .
• A new h igh - very usefu l in these days of new
repeaters going on th e air constantly.
• F ront panel - P.A. tune contro l - a rea l advan tage to
get max imum output.
• Separate S and discr iminator meter ±5 KHz - panel.
• A.I.T . - control o n receive - e ither 1 watt or 10 watt
ou tpu t.
• Sand SWR meter combined .
• Remote V FO plug.
• 12 vo lt DC or 110 volt AC operation.
• AC and DC cable supply .
• D iscriminator meter - a real addition.
• Crystals - supplied with 4 chan nels.
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A scanning transceiver was the o bvio us
next step in two meter FM transce iv­

ers. There are so many repea ters in ac tion
today . even in th e more remo te parts of the
country, that the FMer need s some way of
keepin g track o f which are being used . Back
in the old days , a year ago, wh en there wa s
only one re pea te r in mo st area s, a sim ple
monitor receiver was all that was needed to
keep in con tact.

As 19 72 unfold s we find th at most majo r
urban a reas h ave four to six repea ter ch an­
nels perking and , unless the FMer has h is
hand o n th e chan nel switch a whole lot , he
misses o u t o n most of wh at is happening. It
gets to be quite a drag to reach up and
switch through all the chan nels every fe w
minut es. It is a lot be tte r to h ave a cou ple of
ICs and some t ra nsisto rs doing that fo r you ,
au tomat ica lly.

Regency has married their sca nn ing VHF
receiver and th eir ve ry popu lar HR-2 tw o
meter FM tra nsceiver and come up with a
package which d oes every th ing fo r you
excep t keep th e lo g. The receiver scans eight
crysta l con trolled chan nels and, when any
one becomes ac t ive the light tu rns o n, the
scan ning stops and the sq uelch turns off so
you can hear the statio n. Each o f the eight
rec eive chan ne ls may be locked o u t o f the
sca n ning fu nc t io n by push ing a button over
the chan ne l lam p. This is handy whe n o ne
chan ne l is active and yo u wan t to scan all
bu t tha t o ne ... o r two, etc.

There are six crysta l tra nsmit channels
which are se lec te d by the butto ns und er the
receive channel lam ps, which leaves tw o
receive chan nels which ca n share any o f the
six tra ns mit chan nels with another receive
cha nne l. Push ing th e t ransmit button lo cks
the receiver to th at cha nnel until you push
the " scan " bu tton which d isconnec ts all
transm it crystals and sets the receiver to

. .
scanni ng aga m.

JA NUAR Y 19 72

This se tu p is idea l in the areas I fre q uen t,
fitting the si x repeat ers we use in New
Hampshire and southern Verm ont. When I
head d own Boston way I change the crystals
for the six active re peate rs down there
(W IQF D, WAIKGS , WAIMII N, WAINJR ,
WI HWK , and WA IKGO ). If I'm driving to
New Yo rk , which happens o fte n, I load up
fo r WA I KGQ , WAIKGR , WAIKGD ,
WA I KGK, WA I KHK, a nd WA 2SUR . And so
it goes, with m y being able to talk thro ugh a
selection o f re pea ters no matter wh ere I am.

The Transcan is ext re mely handy at 73,
HQ where I m onitor not o nly the six fa irly
lo cal repea te rs, but also list en fo r ca lls on 76
and 94 simplex fro m passing FMers. We have
a po t o f co ffee at the read y for visit ing
ama teurs and do ap precia te the com pa ny.
The Transcan has also ale r te d me to several
band openings which have perm itted me to
talk d own into New Yo rk and even points
fu rther awa y.

The sca nni ng fu nc tio n is accom plished by
a co u ple o f lCs which switch th e receive
channels by means of d iod es and sample the
cha nnels, stopping whe n th e sq uelch is oper­
at ed by a carrie r. There is au to ma tic pro tec­
t ion of tha t expensive o utp ut transist or too ,
with a litt le circui t that senses if th e an te n na
opens o r is shor ted and turns o ff the d rive to
t he fi nal.

All in all, Regency has co me up with one
of th e best fu n-makers fo r two met er FM
yet. I don 't have t im e to swi tch th rough all
the cha nnels while I'm driving to see who
might be comi ng through . Th e T ranscan
d oes it for me and even the shortest blip of a
carrie r stops everythi ng and ligh ts u p the
ac t ive chan nel. The price is $3 19 fo r the
mohile mod el a nd $3 49 for the desk m odel
with built-in I I 7V ac power su pply .

...W2NSDjI
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I f all receivers pe rfo rme d as well as th ey
lo oked , a h am would h ave 110 trouble in

obtaining a good one. Th e trick is find ing
the good receiver th at is behind the p re t ty
panel. The All ied AX-19 0 is such a o ne.
Be h ind the brushed alu minum front are five
prin ted circ ui t hoards that h o ld all compo­
nents in very neat arra nge me nts. On one of
t hem is the four F ET fro nt end wh ich is
rate d at 0.51l V se nsi t ivity a t 10 d B SIN . Our
test u nit performed very well with no more
th an a longwi rc, and we h ave 11 0 reason to
dou bt the acc uracy of the manu fact urer 's
state me nt. Th is receive r picked up many
weak sta tio ns that o ther rad ios could not
hear. Th e preselector is very sharp and
sensi t ive and rea lly pea ks up signals wh ile
rejecti ng in te rfe rence fro m stro ng off-fre ­
quency sta t ions. The receive r cove rs eigh ty
th rough all o f te n meters in 5 00 kll z bands .
T here is also provisio n fo r add ing ano ther
segme nt of th e 3.5 -10 Mll z range .

For t hose strong signals that ca use QRl\.·l ,
the Q·Multipl ier does an excelle n t job of
elimina ti ng hc terodyncs and pea king the de­
sire d signal. Th is fea ture is certai n ly a
desirable o ne for CW and SS B o ps. Signals
here were ra ised b y th irty to fo rty decibels ,
and w he n t he rejection m od e was se lec ted,
an noy ing w hist les were eli m inated .

CW a nd SS B are received we ll b y mea ns
o f a fou r d iod e bala nced m odulato r circu it.
The first osci lla tor and bfo are crys tal
controlle d fo r sharp a nd accurate tu n ing.
The audio is clean and p ure, and almost
h i-fi in short. very com for table. Dual con-

versio n and ce ram ic fille r ad d measurably to
easy lis tening.

For those who might want to listen to
At"'l stat io ns that are outsid e the ham bands,
an AM positio n and A~'l wit h .A N L are
provided o n the fun ction swi tch. Incid ent al­
ly , t he d iod e noise limiter performs very well
to take o u t ign ition and elec t rical noises
(i .c ., the flu ore scent ligh t on m y d esk).

As for min or fea tu res tha t add to the
pleasure of ow ning t h e AX-I 90, there is a 25
and 10 0 k Hz ca libra to r for accuracy of the
smoot h tuning vfo knob which has one
kil oher tz m ark ings on th e reset table skirt.
T h e rig also ha s p ro vision fo r operation
directly off o f 12 V de . making the rig
valuable fo r m obil e , Field Day , emerge ncy,
and po rt abl e u se . Antenna input is a com­
mon SO-239 chassis con nec to r, provision for
mu ting, an d vfo o utpu t round ou t the
features o f this receiver . One o t her valua b le
feature of th e rig is th e acco mpa nying
inst ruc tio n manu al. It is com ple te wit h an
excelle n t theory of opera tion sect io n th at
includes excerp ts of the com ple te schema tic
sh owing th e vario us st ages in their individual
and com bined design st a tes.

For t he h am w ho is lo ok ing fo r J good
receive r, por ta ble , o r e merge ncy recei ver, at
$24 9.95 th is receiver need s careful consider­
ation. Novices in part icular sho uld keep in
mind t ha t J fe w ext ra d olla rs on the receiver
purchase ca n add pro port iona lly grea te r en­
joymen t to his o pera ting experiences. And
when upgrading h is licen se, th is receiver wil l
keep it s valu e in th e s tatio n.
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Martin Bradley Weinstein WB8LBV
126 0 Richmond Road
Lyndh urst OH 44 124

" L ittle Box Blue, get on the horn" is the
call o f a new band o f public nuisances,

the self-sty led " Phone Phrea ks" who have
been using a small ele ctronic device, kno wn
as a " Blue Box ," to defraud the tel ephone
services o f an estimated half million dollars a,
year.

73 ta lked with Dennis Mollura a t the Bell
headquar ters in New York abo ut these Blue
Bo x act ivities.

First, Mr. Mollura described Blue Bo x
operat io n:

" They are used to call the network
signalling function on the telephone net­
work. If you build a Blue Box that has
the proper tones and y ou know how to
use it you could tap o ut the right tones tu
give the network its command; then
you'd be able to avoid Ollr auto matic
billing equipment. "
These to nes are the twelve dual-to ne

combi nations o f six freq uencies used o nly
•

for network ca lling freq ue ncies, and are not
the same as a sta ndard Touch tone'S' phone
would produce. You may have noticed , afte r
dialing a long d ista nce calf, a rapid succes­
sio n o f higher-than-Touchtone® freq uency

. ,
tone-pair s last ing abo ut a second. These are

•
the net work co n trol tones.

A Blue Bo x user fi rst seizes a lo ng
distance lin e by phoning a toll-f ree long
distance number , most o fte n a directo ry
assistance o r IN-WATS (area co de 800 )
number , then h anging up o n the callee while
retain ing the circu it by gene ra ti ng his own
2600 Hertz " d isco nnect" tone. T he 2600
Hertz to ne wo uld normally no t appe ar on
line until the calle r has hung up, and o nce
sensed, is regarded by switch ing eq uipment

JA N U A RY 1972

as a signal to d isconnect. The cap tu red line is
then used to call any where in the world a t
the calle r's whim . Most " Phone Phreaks"
figu re they ' re getting away with it, but the
feeling is usually ephe meral.,

" Th ere are th ree ways which we use to
try to detect Blue Box f ra ud; numb er one
would be plan t service center testing
(with very commo n electrical tes ting
equip ment) another way is traf f ic pa t-
tern analyses then the th ird way is
com pu ter program m ing. The co m p u ters,
are watch ing the netwo rks and they . . .
can spot trouble . . . and k ick out a trou­
ble report card. "

It would appear tha t most o f the curren t
users of Blue Bo xes are no w at this point in
teleph one company investigat ions. They
have some unpleasant su rp rises in store for
the m if they should be so naive as to think
that this is as far as the investigations go .

,
" When we suspect a case we can put on
sophisticated electronic gear ... which
can help us track do wn th e people.
" We 've . . . begun a natio n wide crack ­
do wn. In 1970 there were six people
arreste d , two convicted, f o ur cases pend­
ing. So Jar th is year (Septem ber], thirty ­
three arrests, eighteen con victio ns, fou r­
teen pending, one dismissed. In the Mon­
tuna area, a group of ten peo ple . . . were
using Blu e Box es. We (actually , the FBI)
moved in u n them . . . they were indict­
ed . . . and arraigned, and th e ev idence
was so overwhetming that seren of the
tell pleaded guilty righ t o f f the bat. two
of the cases are pending, and o ne is
dismissed. "
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Naturally, the Blue Box users aren't
hurting anybody , unless you feel that having
to pay their way yo urself is an imposition.

"People are trespassing on the teleph one
network. Th ey 're literally stealing service,
and actually increasing th e cost of tele­
phone service for people who d o pay. I
can describe this as like a guy get ting on a
turn pike and no t sto pping at a toll booth.
lie 's creating a demand for service, bu t
he 's not con tributing his share. "O ur
losses du e to Blue Box f ra ud . . . we 're
estimating at ab out five hundred th ou­
sand a year. "
With a half million dollars a year at stake,

why not just clamp right down?
"One of the reasons that we gather
evide nce f o r so long, like in th e Montana
case, is to esta blish what the perso n's
calling pattern is, to try to determine
when he got the box , how often he used
it, and wh ere he calle d. On ce we establish
a pattern and can p inpoint when he got
th e box, then we go fur f ull resti tution.
In cases we 've been able to ge t it."

So far, no amateur radio opera tors have
been involved , but the people who were in­
volved might well have become ham s.

"Of the th irty -th ree people arres ted this
year, twen ty of them were students , o ne
was a private de tective, o ne was a co m­
mun ications man, and most of the rest
had electron ics background in terest. "
What is the ph one compa ny position on

the use of th ese devices?
"We consider this a verv serio us ma tter.
Peo ple are trespassing on the telepho ne
network. We do have means ofde tectio n,
and we are confident that we are even tu­
ally going to catch th em all. Wh en we get
th em, we are going to press to the f ullest
ex te nt of the la w, and we're going after
f ull resti tu tion of the money we 've los t so
f ar. "
Amateurs who ha ve been using 2600

Hertz notch fill ers and 3400 lI ertz roll-o ff
low pass filt ers in co njunc tion with phone
patching have most o f the pro tection neces­
sary to prevent accid ental interference with
telephone service.

'Th e Blu e Box enables you to p lace calls
withou t charge. Th ere 's an o th er electron-
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Ch ester Coun ty (PA ) Detective Ronald Johnson
(right) displays an illegal "blue box" used to
bypass toll charges and seize long distance tele­
phone circuits. Johnson and Chief o f County
Detectives Eugene Sharpe (left) were part of a law
enforcemen t team (Sep tem ber 27, 1970) which
raided several Chester County residences of suspec­
ted ''phone phreaks." The "phreaks" use home­
m ade electronic gen era ting devices such as the
"blue box" to place free long distance calls all over
the world, sometimes for h ours at a stre tch. Four
persons were arrested in connection with charges
ranging from toll fraud to impersonation of tele­
phone company employees and, in one case,
wire tapping. A u m orities said "several carloads " of
illegal equipmen t were confiscated, some of which
is shown here.

ic device wh ich would ena ble people
calling you no t to be charged. I'm sure
YOI,~every~"liliarwith tllis. lllaveal1

article written by you in the September
73. Th ere was some concern. So m eone in
th e telephone co mpany spotted the ar­
tide and was somewhat concerned about
it. J checked it thro ugh and it :\' a legiti­
mate art icle. I t ltas a disclaim er at the
end . . . there :" no prohlem. "

Most of the de ta ils co ncern ing the part icu­
la rs of design of the eq uip men t used by the
phone co mpany in tracking down th e Blue
Box Banditos must , o f co urse, remain confi­
dential fo r the moment. 73 will conti nue to
monitor developments in the case of the

Phone Phreaks versus Ma Bell , and will release
pert inent new develo pments as they become
availab le.

References:
EqQ UIR E, October , 1971 , p . 116 "Secre ts of the
Little Blue Box" by Don Rosenbaum.
73 , Sep tem ber, 197 1, p . 1 17, "A D.C. Isolato r for
Phone Lines" by Martin Weinstein .
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Introducing
the new

'benson
Model4800

Frankly we have a point to make.
For years businesses have been
using our machines to answer the ir
phones. It's about time you put one
in your sh ack. Why leave your
phone unattended? For that mat­
ter why be disturbed by nuisance
cal ls whi le you 're on the air? The
4800 accepts up to 120 cal ls in

•

your absence and announces your
personal message in your own
voice. No more garbled messages.
Interchangeabl e announcement
tapes let you make different mes­
sages for different occasions. Built
in monitor lets you screen calls.
Simple 2 wire install at ion.

ONLY
$2500 0

To order send a check or money order to:

;;bensu.,
333 Stanley Avenue , Dept. 73

Brooklyn, N. Y. 11 207

OR CALL 21 2-649-2000
Ask for MIKE WA2RAT

r- - - - - - - - - - - - - - - - - - - - - - - - - - - - - , Automatic Telephone
Answering Set

Name Telephone .

Address _ __ .

City s tate Z ip .

~ J

WANTED Dealers and
Distributors. We have
a very attractive Mar­
keting Program. Ten­
s o r . . . th e orig inal
High-Inten sity Lamp
people.
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STEP UP TO TELREX
Professionally Engineered Antenna Systems

Single transmission line "TRI-BAND'" ARRAY"
By the only test that means anythi ng .. .
on the air comparison .. . th is array con­
tinues to outperform all competition . . .
and has for two decades. Here's why
· .. Telrex uses a unique trap design
employ ing 20 HiQ 7500V ceramic con­
densers per antenna. Telrex uses 3 opti­
mum-spaced , opt imum-tuned reflectors
to provide maximum gain and true FIB
Tri-band performance.

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

rain or shine
• Wind ratin g survival 110 MPH
• Patented broad-band coaxial Balun
• Heavy-duty stee l gusset mount ing

plate
• Alumin um boom 2 in., 2Y2 in. 0 .0.

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

swaged dural elements for min imum

weight and exceptional st rength
to we ight ratio

• Stainless ste el electri ca l hardware

With a Telrex Trl-band Array you get 49
lbs. of educated aluminum engineered
and built to provide many, many years
of performance unmat ched around the
wo rld by any other make. Longest ele­
ment 36 ft. Turning radius 20 ft. Shipp ing
weight 65 Ibs. Shipping container 13 in.
x 5 in.x 13 ft.
Note : If not avail able from your dealer,
order direct. You 'l get fast, personal
se rv ice.

Telrex Labs are design engineers, inno­
vators and manufacturers of th e world 's
finest :V4 to 160 meter commun ication
systems and accessor ies priced from
$25 to $25,000.

For techn ical data and prices on co m­
plete Tel rex l ine, wri te for Catalog PL 71 .

BALUN

TRAP

,

TB5EM S395

Other
Multi-Band
Arrays Available

Elements shortened
to show detai ls.

15M 317
20M326

2M609
2M814
6M516

and -.----

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

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

$175.00
5355.00
5 39.95
5 59.00
5 63.95

LABORATORIES
TV And Communication s Antennas Since 1921
A sbury Park, New Jersey 07712 201 -775-7252



AFSK

REVISITED

M any hams are lured into the wonder­
ful world of Teletype by the prom­

ise of una tte nded autostart , automa tic mes­
sage hand ling, or the a bility to se nd fa ncy
hol iday greetings. They o ften find, how­
eve r, that such opera t io n is pra ct ical only
o n VHF, where non-drifting, non-fading
signals make such transmissions easy . Such
a finding is not wholly t rue. Although
sophist icated co nverte rs can work wonde rs
on the lower frequencies , advan ced cir­
cuit ry is hardly the answer a newcomer to
Teletype need s. Unfort u na te ly . that is
about all he has gotten - u ntil no w. Unlike
earlier circuits, th e audio frequency shift
keying (AF SK) generator described here
uses a bare minimum o f parts. It gives a
reason ably good sine wave o utpu t and ­
usin g the keying technique includ ed - a
m inimum o f tran sits or bias. The keying
te ch nique referred to is the applicat io n of a
new device, th e magnetic reed relay , to a
Telety pe keyer. The reed relay ca n be used
no t o nly to key th is AFSK generator, but

Marc I. Leavey WA3AJR
9412 Adelph i Road, Apt. 202
Adelphi MD 20783

standard FS K u nits as well.
Sim ple circuits published previously

have con tained at least two transistors and
a reaso nable amount of other software . A
look at the sc hematic, Fig. 1, shows th is
oscilla to r to have o nly o ne transistor and a
minimum of o ther com ponen ts. The actu al
aud io shif t is acco m plished by switch ing an
ad d it io na l capacitance in parallel wit h the
toroid to lo wer the to ne o n "mark." On
" space," the switch is o pen and a higher
tone (from less parallel capacitance ) is
genera ted. Although Cs and Cm are shown
as o ne capacitor each , they are in realit y
several capacitors paralleled to give th e
desired resonant freq uency . For such work ,
you cannot re ly solely o n the marked valu e
o f the ca paci to r. T olerance varia t io ns ca n
play havoc with com binatio ns set u p in
tha t man ner. Ra ther, true t rial and erro r
sho uld be used to determi ne the values
afte r the rest o f the circu it is completed .

For newcomers, the use of Lissajous
Figures is the most practica l method o f

002 mF 001 mF 001 mF

88mH
toroid

J 1
Key l:>Odrd

-1: -JI- ~J3 -

> ~KE

2N217 10K
o utpu t A FSK, C, , Cm level

0,02 mF 0,032 mF

~ r7
(see te x 1) (we le"tj

200K
~ (7~

r, r

''I
1 001011

T 1.5V ("D " ce ll )

J2 - Morse Key

Fig. 1. Schematic of AFSK tone generator.

M,ke

Output
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adjusted to that of the sta ndard . using trial
capaci tors or a decade box - as above ­
aud io beats, that is, variations in ampli­
tude, will be heard . Whe n the bea t fre­
qu ency is less than o ne or two per second,
the tw o audio tones are matched within
one hertz.

Since exact frequency tolerance is not
needed - it ma kes little d ifference to th e
receiving operator whether your " mark" is
21 25.0 Hz or 2 126.7 Hz - the aud io beat
method is perhaps better suited to the
newcomer with only a limited audio re fer-

ence source. At , say, five hertz separat ion
betw een tones, the oscillographic Lissajous
Figure will be a meaningless blur, while
audio beats will be present at a rapid rate.
Thus, adjust ing the tones by the beat
meth od , once slow beats are obtained, the
frequency is within fair limits.

Although much has been said so far
about the "standard" frequ ency , details
have not yet been given . Such a standard
should be capable of supply ing the mark
frequency , 2 125 Hz, and the space fre­
quency, 2975 Hz, at a reasonable level of
accuracy, stability, and sine waveform.
Perhaps the easiest standard to use is
another AFSK generator, known to be
accurate. Such a genera tor could be bor­
rowed from a friend or its signal used over
a strong VHF link. Alternatively , a cali­
brated audio generator could be set up for
the 2125 Hz mark and 29 75 Hz space
tones. A third method is available to the
ham who has an operating dem odulator.
Tune in a st rong carrier on the receiver, as
from the transmitter 's spo t function or the
lOa kHz crystal calibrator, and adjust the
bfo to give the proper tones fo r Teletype.
To calibrate the generator, adju st the
standard to produce the tone for space
(2975 Hz). Adjust Cs until the AFSK unit
produces the correct space frequency, as

Fig. 2. Simple frequency matching setup.

This is the Teletype patch ljack) panel with th e
reed relay assembly shown o n the righ t end of
the strip. The relay is enclosed in th e coil, which
is wrapped in masking tape. The un it is then
attached to the prin ted circuit board referred to
in the text.

AFSK generator to be calibrated into
another (both through amplifiers, of
course). As the generator frequency is

This is an overall view of the AFSK urur, showmg
front panel and interior circuitry.

audio frequency determination . Briefly ,
se tt ing up the circuit shown in Fig. 2 will
allow fre quency matching to within a small
percentage. The source of the standard
frequency will be investigated later. For
the time being, such a standard is merely a
known-to-be-accurate signal source . While
observing the scope face, try various small
capacitors of the ap proximate suggested
values (or use a capacitor decade box if one
is availab le) until a cir cle or ellipse appears
on the screen. When that happen s, the two
audio sources are within one hertz of each
other.

Another method may be used fo r those
lacking an oscilloscope. This technique,
almost forgotten in amateur circles, is one
using audio beats to ma tch frequency . It
permits matching to within one hertz , and
gives a better result than Lissajous Figures
for tones separated by several hertz. The
audio beat method involves feeding the
standard tone into a loudspeaker and th e
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Fig. 3. A FSK keying arrangement installed m
loop.

Pfll"'1£ fI I<;EYBOAFI O flEPEfl F ' _0
....

TO LOCAL

"'0'SUPf'l Y fI.l~v Coo l

•

measured by either of the freq uency
matching methods above. Close the switch
grounding em and move the standard to
the mark tone (2 125 Hz). Adjust the value
o f em for the correc t m ark tone. Recheck
the space tone to be sure interaction has
not changed it. Feed the signal of the
AFSK generator in to the mike input of
your t ransmitter, adjust the level control
fo r 100% modulation , connect a key at 12
or a mike at 13 (for the CW or phone
identification required) , and you are on the
au.

If you connect this d irectly to your
keyboard contacts you may have some
pro blems. First of all, the generator must
be keyed " dry ." That is, there can be no
curren t or voltage on the keying line.
Second, the contacts used to key must be
clean . While no t so much of a problem
with a keyboard, the ro ta ting contacts of
few T- Ds are clean enough to key this
circuit without hash . The solution to these
problems is to key through a set of
contacts separate from the Teletype loop.

For years, the only accorn plished way
to do th is was by a polar relay. Other ,
spring-returned, mechanical relays differed
too much in their make vs. brea k current
to key without bias (changing the length of
the 2 1 msec Te letype pu lses) . Recently,
however, a new device - the magnetic reed
relay - has come upon the scene. Litera ­
ture has described this device as being able
to operate upwards of 2000 Hz. If a 2000
Hz signal were fed to the activating coil ,
the co ntacts would make and break 4000
times a second . Each actuation would be
0. 25 msec long. It appears, therefore , that
the relay could opera te on the 2 1 .msec
Tele type pulses. Such a relay was procured
from a lo cal supply house , and a coil
wound on the form enclosed with the

Mogn . tic
flteO fI . I• •
ConlKll

TO AFSI<; UNIT (J1)

•

relay. The coil has several thousands turns
of 32-gage wire, and a dc resistance of
45fl . It readily pulls in on 40 rnA, thus the
60 rnA local loop current assures positive
action.

Transmitting tests using the relay to key
the lo w frequ ency FS K rig showed no
detectable bias. The relay was then in stal­
led into the loop as shown in Fig. 3. For
mounting convenience it was fastened to a
small printed circuit board , origin and
original function unknown . The magnetic
relay is now use d for keying both the
AFSK and FSK rigs, with excellent results.

Constructio n techniques are .entirely up
to the builder. At WA3AJR , the AFSK
oscillator is built on a small piece of
perf-board and mounted in a minibox with
its compleme nt o f jacks and switches. The
magnetic reed relay, as noted, is attached
to a piece of prin ted circuit board for
support, then mounted behind the Tele­
type patch panel.

The circuit shown here is, to me, a fast
and easy way to transmit on VHF Tele­
type. It is no t recom mended that the
outpu t of this part icular AFSK generator
be fed to a sideband transmitter to attemp t
low frequen cy FSK. The output of this
circuit, while a reaso nably good sine wave,
is not perfect , and some spu rious sideband
generat io n may result. The relay keying
circuit is applicable to all phases of Tele­
type, and can be used in preference to a
standard polar relay . If reversal of the
tones or keying mode is desired - not
necessary , but perhaps desirable in some
cases - SPDT reed relays are available . The
total elimination of a bias supply (needed
with a polar relay) and the ability to
separate receiver and transmit ter from the
same frequency and still maintain local
copy are easily appreciated .

Several modifications to this circuit are
readily appa ren t. One amateu r who built it
added an extra transistor as a switch to
furt her isolate the key board, instead of the
relay . An oth er built the unit on a prin ted
circuit board . Each, however, has re ta ined
the sim plici ty of the tone generation cir­
cuit and discovered the fun in VHF Tele­
type

. ..WA3JR

JANUARY 19 72 37



1)·12

•

.,r

VHF HAM
RADIO HANDBOOK
YHF ""'RADIOExpl<lins how to mllke use

IUWl 01 the many VHF·UHF
HANDBOOK techniques-hints and

kinks, trllnsmitters, an-
" ' , t e nn a s , equipment

modil iClttions, recetvee
" and modulator clrcUI~,

etc. The f inal section
, describes 25 VHF cee­

struction projects, In·
cluding transmitters,

-_.- receivers , pre"mps.
tute-s. RF <lmpllflers, a field strength
meter, noise generator, and a liFO for all
bands. Other chapters cover VHF
proplllgation phenomena and power supply
considerations. WrlHen for the ham who
takes pride In contributing to the ad·
vencemeot of the art. Truly a book every
ham will want to own. 176 pps. over 100
lIIus. Scores of construction pr o lects.
Order No. 460 5].95 peper

EXTRA·CLASS
LICENS E STUDY GUIDE

-­EIrttIIlI
Ita
SIllY
•

Although wr ilten as a
study course lor the ham
radio e<1thusiast, much of
the content in th is prac·
tical guide covers mater ial
needed to pan the FCC
lst-Class Radio telephone

_.._ L icense Eltam. Thus, it
. - has a great deal to offer

anyone desiring to ad­
vance his knowledge of all
k inds of radio ccmmun .

Ications systems-modulation, b.lndwldth,
spurious radia tion, sidebands, transmission
lines, etc. And for the amateu r radio
operator who aspires to become one of the
eli te, this book IS a must! In fact , It's the
only book entirely devoted to the subject.
Begins wi th AC·DC theory and winds up
with RF power amps, measurements, lind
RTTY. 22. pps., 162 illus.
Q-rder No. 50 57.95 twordbound ; 54.95 paper

COMMERCIAL FCC
LICENSE HANDBOOK
s:::===....~:;~: A new and unique study
auERlll :=:::;:guide and reference:::=:::manual, combining theof"y
fCC :=-=; <lnd applications wllh up.
LJC(IS( :~ te- date questions and
1& I ;::§g answers for lst, 2nd, and
__ . _ :==-: J~d class radIotelephone
..~ .".,=- :===:license eltllms plus
::0:=' - :::=::: broadcast and radar en·
:;-..=.-..;::.' :::::; dorsements. Evllt"ythlng

;;=:::=:::=:::::::::::=::=: you need to know is In·
;;::====-=-::=..~ clu<led complete detailed
answers to questions on any subject you
may be asked when you take your exam.
Numerous pr<ldical examples are used to
describe the vertcos principles. In each
case, the author painstakingly e><plalns the
IInswers to questions on all sublects In·
eluded on the exems. Thus, the conten t not
on ly thoroughly prepares you for any exam,
bu t also for practica l r eference. 432 pps,
Order No. 582 58.95 hardbound ; $5 .95 paper

GUIDES

104 HAM
RADIO PROJECTS
r Here is a well-rounded

, assortment of devices,HAM RADtO many you'll want to build
and use in your shack.

PROJECTS Particular emphasis Ilas
been placed on tran-

n:. t- • ,,_," smilling and rece iving
gear , includ ing
modulators, monitors,
fiUers. BFOs, and con ·
verters. In addition. there
are projects lor the 80, ..0,

and 15 meter Novice; 6, 2,1\7, "4 meter. and
1296 MHz·for Technician cresses. In <Ill , the
10 categories Include antenna devices,
audio equipment, CW aids, interference
suppressors and eliminators, power sup­
plies, preamps and preselecto-rs, receivers
and converters, transmitters, and t ran·
smtttee-recetver accessories. A lot of fun for
IlHle money. 191 pps.
Order No."8 $6.95 hardbound , 53 .95 paper

AMATBIlR~Teaches, in simple
- INllt"yday language, the

technical aspeels of ham
radio considered
necessary prllt"llquisites to
paning the General-Class
exem, The author takes a
patient lind personable
IIPP'"OlIch, yet gets right to
the hellr t of the technical
questions the FCC will ask

.._- on the General-C lass
exam. EaCh question Is deal t with In·
divldually, and the IInswers lire eltplalned In
depth, but lit a level tha t can be easily un ­
derstood by rela tively Ineltperienced,
nontechnical readers. The text follows the
philosophy thlltlearnlng-not rnemern­
lng-Is the key to successfully entering the
higher grlldes of amatllOr reate, Pertinent
facts are grouped Into palatable doses.
Order No. 551 1t.95 twordbound ; $5.95 pa P"f"

HAM RADIO INCENTIVE
LICENSING GUIDE

Get started in amateur
. 1UI1H11'ft radio-or advance to a
.__ higher clas~with the aid
~_ of th is new book. New FCC

rules now in effect en­
courage radio amatllOrs to
learn more about com­
munications electronics
and therelore become
eligible lor higher class
licenses with special

. ......_ .. opet"ating priv ileges. This
book confains the information eeeeee to
pass all the ham license e><ams-Novice,
Technic ian, Conditional, Advanced, and
Elttra Class. Included are study sections lor
each class, from learning the code to
equipment and operating rule
requirements, Specific question and en­
swer seclions make it usetur to all hams and
would-be Novices. 160 pps.
Or der No. 469 $6.95 hardbound ; $1.95 paper

._.-

LICENSE
Try Any of These Modern, Comprehensive License Books on 10-Day FREE Trial!

GENERAL-CLASS
LICENSE STUDY GUIDE

ClTY STATE Z1P _

SAV E POST AGE by remitt i"9 with order

NAME _

NO-RISK COUPON...MAIL TODAY!
TAB BOOKS, Blue Ridge Summit, Pa. 17214
Please send me the fol lowing books on FREE l O.day t r iaL ( Please speci fy hard bound or paper cover.)

o Please invoice on FREE lO·day tr ial. 0 Send FREE Cata log.
o I enclose s 0 573 0 551 0 543 0 527 0 469 0 582 D 56B 0 468 0 460

OTHER HELPFUL AMATEUR RADIO BOOKS AVAILABLE ON FREE IO-DAY TRIAL

ADDRESS _

NOVICE-CLASS
LICENSE STUDY GUIDE

Getting .. Novice uceese is
jusl "bout '" easy as
falling 011 a l09-wi th this
new sludy guide'. All the
mystery and contusion is
taken oul 01 turning the
theory revervee In the FCC
exern. It 1$ simple and
logic.... laking the basics
of electricity <!lnd radio and
e>tposlng them as t he
really simple things they

are. This book was written by an everese
ham to be read by absolute beginners. I t Is
not for engineers, nor tor children, but for
the reader with the equlv"ltml 01 " hlih
school ~ucalion and the Inlerest to think
things through. The theory is simple. lind
there is no reason why ""'lone Co!Innot get an
amateur Novice neeese alter a lew d"y5
sludy. 160 pps.
Order No. 513 $6.95 h.lrdbound ; 13.'5 IN pel'"

ADVANCE D·CLASS
LICENSE STUDY GUIDE
~ Tells all you eeee 10 know,
, ...........,~ w ith complete. thorough

answers to all the
que1>tions you 'll tind in the
advanced-class exams.
The only book tllat covers
transistors and sideband,
and knowledge of both is
positively requ ired to pass
the eltam . Thorough ly

0;... preparl'$ you to answer
exam quest ions dea l ing

with harmonics , paras itic escureuoo.
oscillators, feedback , and neutralization;
antennas, transmission lines, and SWR ;
receiver circuits ; transmitter operation ;
and transmitter clrculls and adjustments.
The final chapter covers measurements 01
frequency, modulation, voltage, resistance,
etc, - things you need to know to operate
legally and eff ic ien tl y. 192 pps.. 7J tucs.
Or der No. 521 $6.95 har dbound; $1.95 paper
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Louis 1. Hutton K7YZZ
12235 S. E. 62nd Street
Bellevue WA 98004

Tuning Indicators for SSTV Monitors

6.3V

+'"""TO
+2~V

IN,~14 6FG6IEM84
9 6A

1'\12M 1M , ------ ---r :::::;Dl" GA~

T~oopF 4 •
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based on a circuit by Make Ta llen t
W6MXV. The LED tuning indicator is
installed just below the vertical reset push­
button.

Tube-Type Tuning Indicator

The signal diode on the indicator input
(point A of the schematic diagram) should

F or several yea rs I have been expen­
menting with SSTV and have realized

that there is a need for a device to aid in
tuning the SSTV signal to provide the
correct audio output tones from an SS B
receiver. I've developed and tested tuning
indicators for SST V monitors in both
so lid-s tate and tube-type designs. The type
used wit h tube model monitors incorpor­
ates a 6 FG6 light ba r indicator, and a light
emitting diode ( LED) is used with solid ­
sta te designed monito rs .

Solid-state and tube-ty pe SSTV moni­
tors equipped with tuning indicators are
shown in the photograph of F ig. I. The
monitor on the left is a tube-ty pe based on
the design by MacDona ld (QST, March
1964 ). T he light-bar tuning indicator is
located just below the CRT screen. The
mo nitor on the right of the photograph is a
solid-sta te, magnetically deflected design

•

--- -
Fig. 1. Tuning indicators for SSTV monitors.
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D D A DO B DDc
Fig. 2. Tuning indicator disp lays. The no-siqnet state is shown in A . B shows presence of a steady 1.2
kHz signal; C is a 15 Hz flickering to indicate that the SYNC signal is in tune.

be connected to the high side of the SYNC
gain control (R I of the MacD onald cir­
cuit). High voltage for the indicator is

•

taken from the same voltage as that sup-
plied for the 12AX7 limiter. With a 1200
Hz test signal connected to the input of the
monitor, o f sufficient level to fully saturate
the limiters, the gain control on the tuning
indicator is adju sted until the tw o light
bars in the display tube almost close. When
a 1200 Hz SSTV SYNC signal is being
received, the display on the 6FG6 tube will
flicker at a 15 Hz rate. Maximum deflec­
tion of the flickering display indicates that
carrier reinsertion by the SSB receiver is at
the proper freq uency fo r opti mum SSTV
picture reception. Typical displays as seen
on the tuning indicator are shown in Fig. 2.

Figures 3 and 4 are photographs of the

-----

tube-type monitor showing the installation
of the light-bar SSTV tuning indicator. The
small circuit board just below the base of
the tuning indicator tube is used to mount
the gain control, bypass capacitor and
rectifier. The remainder of the co mponents
are mounted o n the tube socket.

LED Tuning Indicator

The co mponents fo r this circuit were
mounted o n the plug-in circuit card con­
taining the limiter and FM detector cir­
cuits. The 88 mH toroid and associated
parts for the tuning indicator circuit are
shown in the photogra ph of Fig. 5. When
the circuit assembly is fini shed , power is
ap plied to the circuit and a 1200 Hz test
signal is connected to the input at point B

40

Fig. 3. Tuning indicators for S ::; TV monitors .
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Fig. 5. Tuning indica tors for SSTV monitors.
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Fig. 6. SSTV LED tuning indicator for solid-state type monitors.
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A p recision engin ee red p ro fession al qu al i t y elec t ro n ic t est
in 1> l r ument . Ideal for f ie ld o r benc h ser vic ing o f a ll typ es
o f Commu nic at io n s gea r.
C HE C KS; sy nc, sweep. video, aud io c irc u its, high vo l tage
supp lies (DC, R F o r Pu lse), low vo l tage su ppl ies, c o ils,
capacitors, resistors, tubes, tra ns is to rs, d iodes, tran sform ­
ers, speakers, etc . Will locate troub le t o a p ar ticula r stage,
dete rmin e defect ive component an d can ac tually be
clamped in ci rcuit to rest o r e ci rcu i t operatio n temporari ly
i n 80% of c o m p o n e n t o r tube defec ts. Ideal for lo c a t in g
and confirming interrntrtents.

SPECI F 'CATIONS :
R F 7 A F Signal T racer, RF & AF Signal I njector, AC &
D C VO'tage Indicator 0 /60/550 /20 ,000 DC POlarity Indi ·
ce tor 60/550/20 ,000 vo tt s, Lo Ohms 0 ·5 . Hi o hms
0 -500k -2 0 megohms. Test Condensers, .0 0 0 25·12 mfd.,
Tests Resistors 2 o h m s-2 0 megohms, 2 Capacitance Sub
ran ges .0 1·1 & 4 ·40 mfd ., 3 Resistance Sub r an ges 50-500
o hms, 5k -25k , 10 0 k ·l meg.
S E R V ISET M O D E L E -C wi ll out -perform any tester of i t s
size, weight. & p rice ANYTIME -ANYWH ERE .

CT-1
Will allow you to Dynamically
test all types of capacitors.

ON LY $16.95 ppd.
.00025 - 1000 mfd.

Over 200 MEGOHMS
Dealer Inquiries Invited

•

Capacitance Range:
Sensitivity :

T h e M odel C T - 1 t ea ­
tures a b u il t -in e tec ­
t - onic pow er supply
pro vid i ng B O T H AC
and D C Test Vol t ag es
in a specia l c i rcu it
wi th h igh ly se nsi tive
N EON t y p e leak age
in d ic at o r. Th e CT - 1
perm i t s qu ic k , accu ­
rate t e sti ng o f c o n ­
densers f or leaka'J e o r
sh orts w i t h actual DC
vo l t ag e appl ied and
readi ly i ndicates irr t er .

m ittent O P EN co ndensers w i t h AC appl ied. Sel f -reg u la­
t i n g p o wer su p p ly ci rcu i t p rov ides tap ered f o rmi ng
cu rrent t o su i t p ar ticu lar requi remen ts o f capacito r u n der
test. Spec ial circuit re -f or m s and polarizes e lectrolytic and
tantaly t ic capacitors u nder t est. H igh sensit ivity p ermits
det e rm i nation of co ndenser d ielec tric b reakdow n before
leakage causes major shut-dow n .

\

FAST &EASYTo Troubleshoot

use: Serviset
Model EC

PATENTED
I n t r o -Prtc e

$ 29.95 Pcetpetd

IDEAL f or : Professionals. A mateu r Repa ir men, Ham Rad io Operators, STUDENTS, appl ia nce repa irme n,
etc . Will comp leme nt your ex ist ing equ ipment and wi ll o u tperfo rm other testers costing ma ny times
more. 30·0ay Unconditional Money Back Gu arantee , 90 Day Parts Warranty. ORDER TODAY.

LEE ELECTRONIC LABS, 88 Evans Street, Watertown, Mass. 02172

wr _

on the schematic (Fig. 6). The capacitor is
selected to resonate the 88 mH inductor to
1200 Hz by monitoring the output voltage
developed across the diode load resis tor
with a VTVM.

To install the LED tuning in dicator in a
solid-state monit or such as the model by
W9LUO described in the March 1971 QST,
connect input point B to the collector of
transistor Q2. A 1200 Hz SSTV SYNC
signal will cause the LED to flicker at the
15 Hz ra te . The indica tor will be dark if
the SYNC signal is absent. When the rece iver
is mistuned to the point that SSTV video
or noise is appearing in the tuning indica­
tor, the LED will flicker at a random rate.

From a study of the schema tic of the
Model 70 Robot SSTV Monitor it looks
like the input to the LED SSTV tuning
indicator (point B) should be connec ted to
pin number 6 of the integrated circuit UJ
709C limiter.

Fig. 4. Tuning indica tors for SSTV m onitors. . ..K7Y ZZ·
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offers MORE WATTS per SSS

The ultimate in solid state
power 8- 15 watts input
will pu t out 80W ' min.,
125W max . Typically 100W
outp ut/ lOW input, 90W
min . . $ 185.00
Provides 80- 110W output
for 25-40W input , typ i-
ca ll y 100W output for 35W
input. $ 165.00

SOOE " Br ic k " or T R 22 Booster,
one of the most popu tar.
your 1- 2W HT can p ush
out 20- 25W $ 69.95

500ES "Super Brick/TR 22 Boost ­
er", now you can have f rom
35-45W fo r .8-2 watts in­
pu t . Typically 38W out-
put/ lW input $ 99.95

10-0

35-0

".. . If y ou ever have a problem with y our booster
take i t to any DYCOMM dealer an d h e will rep lace
i t free of charge; if it is ou t of warranty he will give
you another booster an d we will charge for repairs,
jf i t seems appropriate . . . "

" FM Booster" , 4-12W in,
TS- 3QW out lOW input/
output 25W. $ 59.95

DYCDMM broadband, no tuning, ready to use boosters can increase your
transmitted power up to 45 times. Fully automatic, hands off operation.

DYCDMM offers a booster for virtually every 2M FM rig.
DYCDMM boosters are reliable, inexpensive, straightforward, small in size and big

in performance.
DYCDMM boosters all 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

JI M - W4MR I
AREA CODE 305-844-1323

844-1324

500D " Block Booster", a -l2W
in, 35-55W outpu t, 16Wof
drive is F B, this outstanding
bargain is st i ll only $ 89.95

AIl boosters have au tomatic low insertion loss
in/out switching. All opera te from 12 -1 5V DC.
Isn 't i t time you also went DYCOMM??
They are rugged : built to take vibra tion, load
mismatch and over -vol tage.
To or der : See your nearest DYCOMM dealer, i f
none n ear you, order direc t and add S l .55 for
sh ipment.

For mo re info rm at ion, ca ll or write:

DYCOMM
Dynamic Communications Incorporated
948 Avenue "En Riviera Beach, Florida 33404
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City' State Zip _

Del C. Wininger WB6JNI
7400 Tiptoe Lane
San Jose CA 95129

LET'S REVISE
The MORSE CODE
I V'e just read Ford's article of the same

title in the November issue of 73 and it is
wonderful, well thought out, logical and
should be adopted immediately; also we
should end poverty and war. In other words,
no matter how good an idea is, if it involves
something new or different it is a dirty
communistic plot to violently overthrow the
status quo.

What we need is a system that will take
the present equipment and make it work
more efficiently . Now, although I could have
thought of this all by myself, if given time,
the credit should really go to Some other
guy. Let me explain. When I bought my
TG34 code machine there were four tapes
with it and one was a skip tape. A skip tape
is one where every letter is sent at the 20
wpm rate but there is about a four second
pause between letters so the Novice can say,
"What the heU was that?" and have time to
think about it before the next letter rushes
at him. As Ford points out, code is an audio
response phenomenon and letters sent slow­
ly do not sound anything like letters sent
fast. But it is just as easy to learn the fast
letters as it is to learn the slow letters - in
fact I think it is easier.

Now hear this - here is the secret of the
Morse code - free. To send code everyone
should set his bug or Ie keyer to the 20
wpm speed . To send five words per minute
you pause between letters to allow time to
think, and you wait longer between words
for the person copying to take a breath and
all this time he is learning what the 20 wpm
letters sound like. Believe me, it is easier to
receive with this system because the com­
plete letter goes into your mind 's shift
register very rapidly and you have more time
to search your memory before the next
letter arrives, It works; you will be astound­
ed at the rapid progress you will make . Try
it with the next Novice you work and see for
yourself. . . .WB6JNI

ppd.

Peterborough NH 03458

Name Call _

Addre~ss'-- _

$6.95 enclosed for FM Repeater Circuits
Manual.

If you're into FM, you'll want to have
this incredibly complete manual of FM
circuits. You don't have your own repeat­
er yet? Well, you've been t h inki ng of
it ... admit it. Some fellows even have
gone so far as to have a repeater in their
car so they can extend the range of their
hand units!

73 Magazine

This book, over 300 pages long, has
just about every circuit that you could
possibly want. Many of these have been
published elsewhere, but many haven ' t ,
too. And you can go out of your mi nd
trying to find a circuit when you want
it ... so here they are, all in one hand y
place!

REPEATER
CIRCUITS
MANUAL
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Tom Yocom WA0ZHT
1530 Country Club Drive
Marion fA 52302

I f you are a regular reader of 73 Maga­
zine, you have undoubtedly noticed that

a large number of articles have appeared
covering the various aspects of amateur 2
meter FM opera tion. The intent of th ese
articles has been to entice you to give FM a
try. Many people have bee n invo lun ta rily
bitt en by the FM bug. I am no exception. I
have fou nd a large amount of personal
satisfaction in designing and build ing digi­
ta l circuits fo r use in conjunction with a 2
meter repeater. Through this endeavor I
have been able to learn about several
different fields : Touch-Tone , discrete com­
ponents, and integrated c ircuits.

Perha ps one of the more surprising
things that happen when you start to
investigate a new field is the large number
of new tech niq ues you are compelled to
investigate and learn. My pursuit of control
circuits for an FM repea ter has lead me
in to several text boo ks d ea ling wit h the
su bject o f switchi ng theory as it applies to
th e design of digi tal circuits.

T he repeat er t ha t I have been working
on fo r the past 6 months co nsists of a la rge
number of Sy lvania TTL int egrat ed circuits
tha t were purchased on the surplus market
at a cost of 10 cents per flat pack .

There is more to building a device than
removing the components from the o rigina l
circuit board .

45



Fig. 1. Basic count values and other data.

In digital design I have found that one
frequently star ts with a rather simple blo ck
diagram of the device desired and then
proceeds to draw the detailed logic diagram
co nsisting of the various nand and nor
gates required to accomplish an obje ctive .
It is frequently useful to express some of
the relationships mathematical ly using
Boolean algebra . If you have mastered the
subject you can then apply simplification
ru les to the equations to produce a less
comp licated state me nt of the problem.
This is desirab le because as you reduce the
complicat ion of the equation, you are in
effect reducing the number of devices that
will be required in the final circuit you
co nst ruct. A simplified equation will lead
to several benefits which come about as a
result o f less components :

I _Lower cost
2. Decreased co nst ruct io n time
3. Smaller area through less wiring and

interconnect ion
4 . Increased reliability
5. Simplified schema tics
6. Lower power consumption
The Sup tcrnbc r 1970 issue of 73 de-

CHARACTER DEC IMAL COUNTER ~l lP FLOPS
STREAM COUNT FF A FF B FF C FF 0 FF E

scribed P. J . Ferrell's digital circuit that
was used to automatically generate the CW
identification for a repeater located in
Seattle. Washington* . His ca ll-letter gener­
ator consists of a five-digit ripple counter
which is used to control the characters
generated. When you design the unit. you
are basically saying things like this :

I . I want a dot when the counter equals
o.

2. I want a dash when the counter
eq ua ls I .

3. J wa nt a dash whe n the counter
eq ua ls 2.

4. I want a space when t he co u nter
equals 3.

5 . I want a dot when the counter equals
4.

6. I want a space when the counter
equals 5.

7. Etc.
If you examine the above statements

you will be able to see that what has been
specified is the sequence dot dash dash
blank dot dash . . . in terms of a seq uent ia l
counter. The basic logic problem becomes
one of specify ing when the dots. dashes.
and blan ks are req uired as <J fun ctio n o f the
val ue existing in t he cou nter. One way is to
use a lo t of ga tes or diodes 10 in effect say,
"If the binary pattern in the cou nter is I I
o I I then I want a dash : if t he binary
pattern is I 0 I 0 0 then I want a dot."
This would imply that you would need a
lot of gates with 5 inputs if you wanted to
get the job done. When I was faced with
this problem. I went to the text hooks and
was glad to discover that someone else had
already faced the problem and solved it for
me!

The original article suggested the usc of
a Karnaugh map for mi nimizing the num­
be r of d iodes required in the read-only
diod e memory. Ka rna ugh ma ps arc helpful
in many insta nces . part icularly when the
nu mber of var iables is four or less. Ma ny
people find thai when there are more than
four variables the map becomes rather
difficult to understand. Of course. the
world docs have map experts but what
amateurs need is a simpler approach to the

" vlntcgrated Circuit CW ID Generator. Pel.Ferrell
73 Magazine. September 1970. p. 16.
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CL OCK
PULSE S

c c c c c C

FF -A _ FF-B FFz.C _ FF-O FF-E _ FF-F
0 0 o ~ o 0 Q ~ Q 0 o Q

-, /

TOOECODI~ GATES O ~ DIODE RE"'O ONt Y "EMCIAY

New-A New-B
OOOxOO'" OOxxOO '
OOxOOO "'-OO-OO-

Ox1111 '

00x111 '
x00111'
100x11 '

00011 x'
1000x1 '
10001 x'

Original
000000·

011111 '"

001111 .
100111...

000110...
001100'"
100001 .
100010·

000100 '" - - - - - ­
001000' 0001 xO '

00x100 '"
001 xOO v

000111 ...
010101 '
011010 '
10001 V

Fig. 3. Values and reduction for blanks.

Fig. 2. R ipple counter described in tex t.

o f cou nter de- t ti e message has been pa ired with t he value
t hat wo uld be in the counter when t he
charac te r was to be ge nerated. The val ue of
th e counter is shown in dec imal and a lso in
bina ry fo r your convers io n convenience .

The zeroes and o nes in Fig. I represent
the bina ry eq uivalent of the dec imal nu m­
bers shown in the "decimal cou nt" col­
u mn. A zero means that the associa ted
fli p-flo p is reset while a o ne m eans t ha t the
flip-fl o p is sct , (Some manufa ct urers refer
to th e o utputs as Q and Q . correspond ing
to t rue a nd false: Q :::; tru e > I and Q :::; fa lse
:::; 0 .) For co n venience in referencing th e
flip-flops that co mpose th e various sta ges
of the co u nter, t he flip-flo ps a rc designated
as 1\, B, C, D, E , an d F (Sec Fig. I) . If
fli p-flo p A is in the set, o r true , sta te , we
wil l writc thc Ic tt cr A; ho wever , if fli p-flo p

of simplifica t ionproblem
cod ers.

The Tabular Method

Severa l textboo ks describe a method
that req uires a fai r a mo unt of clerica l wor k
but o n ly a limit ed a mou n t o f real thinking .
I chose to use tha t method . T he discussion
tha t fo llows is a imed a t sho wing you how
to ap ply the " Ta b ular Met hod " to sim plify
co u nter deco ders. (An excellent d iscussion
o f th e met ho d , with so me so ph ist icated
extensio ns , exists in "Sw itching Circuits
for Engin eers," by Mitchell P. Marcus.}

So tha t yo u ca n better u ndersta nd the
releva ncy of the Tabu lar Method , le t us
anal yze the decod ing necessary fo r co n­
struct ing a d igital CW cod e iden t ifier
having a 6-bi t co u nter. Although mo st
ama teur ca lls ca n he describ ed wit hou t
resorting to mo re than 32 different charac­
ters (d ot s, dashes, and blanks) , let 's gener­
ate a fancy message. (No te that allY mes­
sage co uld be ge nerated , e .g., RST 58 ?
IOWA K .)

When the ca ll is to be tran smitt ed , yo ur
syste m will probably ca use a push-t o-talk
rela y to be act iva ted . Conseq uently . it
wou ld be nice to begin the message with a
blank to give t he relay t ime to pu ll in . If
the iden t ifie r is used in a complex syste m
that supplies dial tone to its users, it ma y
also be d esirab le to have a blank a t the en d
so tha t the CW do es not "run into " the d ial
tone . If you put t hese thought s toget her,
you will have a message that closely re­
sem bles the o ne described in Fig. I .

Figure I co nta ins addi t io na l in for ma­
tio n that will be referred to in d ifferent
sta ges of o ur discussion o f the simplifica ­
tio n procedure . Yo u sho ul d not ice at th is
po int that each cha rac ter t hat co mposes

JA NUA RY 1972 4 7



BLANKS

• • c 0 E F G H 1 J K L M N

100 1000 110 001100 000001 100010 000111 0 10101 QIIOIO 100011 0011 11 100111 011111

0001.0 .j .j
00011. .j .j
1000a' .j .j
10 0 0 I a .j .j
OOa ll 1 .j J
.0011 1 .j J
100 a ll .j .j
osuu .j J
OOnOO J V .j .j
010 101 .j
011010 J

F i g . 4

Tabular display for blanks.

•

A is in the reset , or false , sta te, we will
write A (read"A not"l.Figure 2 shows the
sim ple cou nte r used in o ur d iscussion.

You should not ice t hat the bina ry ex­
pression of the cou nt shows that a ti-s tage
co u nter is being used . This means tha t you
could have as many as 63 charac te rs in th e
message (saving the last va lue o f th e co un­
ter for sto p ping the sequen ce). The cou nte r
has 64 un ique sta tes, 000000 through
11111 1.

The Tabular Method can be used to help
simplify logical sta tes for va rio us applica­
tions but if we address o ur a ttent io n jus t to
the CW ident ifier previously ment ioned .
then what we wa nt in this case is a
simplified sta te me nt of when we need dot s
and when we need blanks (t he cha racter
generator circuitry produces dashes u nless
programmed to generate somet hing else).
The equat io ns that result from the simp lifi­
ca t io n can be used to specify the gat es tha t
must be used if you choose to decod e the
count er with integrated circuits. Since
W7PUG's system used a read-only diode
memory , I will address this discussion to
that mode o f implementation and sho w
you how the Tabular Method will min imi ze
the number o f diodes required and produce
a wiring map for use in constructing the
decoder. For this exa m ple I chose a "fa n­
cy" message so that the counte r wo uld
have to be co mposed of 6 stages ra t her
than on ly 4 or 5.

48

Since t he circuitry genera tes dashes
a utomatically. we have to generate expres­
sio ns fo r o nly the dots and the blanks. The
Tab ula r Method proceeds as follows:
Expression for Blanks

We begin hy extracting from Fig. I the
binary va lues o f the counter correspond ing
to when we need to have b lan ks ge nerated.
This prod uces the list o f va lues show n in
Fig. 3 . As the list is mad e, we arra nge th e
values so that values wi th the same number
o f l's a rc grouped toget he r. (T he righ tmost
column in Fig. I is used to facilitate this
list ing.) The values are segmen ted with
broke n lines to show those numbers having
no l ts, one I, two Ts. etc. In the case of
the blanks you see that there arc six basic
groups of values.

The method now requires that each of
the values in a particular group be com­
pared to each value in the next group. In
F ig. 3, this means that 000000 will be
compa red to 000 100 and 00 1000 : 000 100
and 001000 will be comp ared to 000 110,
00 1100 , 10000 1, and 1000 10 . The com­
parison operatio n co nsists o f see ing if it is
possible to d er ive the seco nd number fro m
the first number by changing only a single
digit po sit ion . When 000000 is compared
to 000 I00 you should see that you can get
0001 00 from 000000 by changing the digit
that is in the fourth position from the left.
Consequently, these two values give rise to
a new value written as OOOxOO (The x

73 MAGAZINE



shows the position that was changed to
make the seco nd value .) This new value is
written into a new list sho wn in F ig. 3 as
new-A. Comparing 000000 with 00 I000
yield s a new entry of OOxOOO in list new-A .

When a value is used in o ne of the
co mparing operations, a nd an entry is
made in a new list , the o riginal values are
checked off. You will note that Fig. 3
shows that all but tw o of th e original
values we re used in th is comb ining opera­
tion . Each time a new gro up o f numb ers
are used as " the first number ," a separa t ing
line is drawn in the new list. Add itional
new lists are made unt il no fur th er com­
binations can be made . F igure 3 shows the
co mp lete set o f lists for the a nalysis of
blank s. The values that do not co mb in e are
not checked but have bee n suffixed with
an as terisk (* ) to ind icate that they are to
be used in the next step o f the simplifi­
cat io n.

When the compariso ns have been co m­
pleted , a tabular disp lay such as that shown
in Fig. 4 is prepared . The co lumn head ings
consist o f the origina l co unte r values that
were supposed to produ ce blanks. A row is
ad ded fo r eac h va lue tha t was suffixed wit h
an asterisk when the co mparisons were
made. For each of the valu es shown to the
left of a row , we now make an examination
to determine t he origina l terms which can
be "generated" from the terms identi fy ing
the rows. The "generation" consists of

Rule 1 ... A column , a, can be eliminated
from the table if it has checks
in every row that some other
column, b , has checks. (The
subset is saved .)

Rule 2 .. .. A column , a, can be elimi n­
ated if it has checks in the
same rows as a no ther column ,
b . (Gi ve n two identical col­
umns, o ne can be eliminated. )

Rule 3 ... . A row, z, can be eli minated if
some ot he r row, y, has checks
in every column that z has,
AN D the number of a 's a nd
l 's in z is equal to or grea te r
than the number of D's and
]'siny.

Fig. 5 . Simplifica tion r u les.

replacing the x or x 's with both 0 and I
and then checking off the origina l terms
created. For exa mp le , if we take the first
row, with 000 1xO we can genera te 000 I00
by substi tuting a for x a nd we can generate
000 11 0 by substi tu t ing I fo r x .

We now place che ck ma rks beneath the
original terms generated; 000 I00 and
000 II O. Applying lhe same process to an
entry such as OOxxOO would produce these
original terms : 000000, 00 1000, 000100,

BLANKS

A I • I c I 0
E F G H I J • L M N

010101liD 001100 10 0001 100010 000111 011010 100011 001111 100111 011111

0001 ..0 ,/ ,/
000 11.. J J
10 0 0 .. 1 ,j ,j
100 0 1.. ,j "
00 .. 11 1 J ,j
..00 111 ,j ,/
10 0 .. 11 • ,j ,j
0 .. 1111 ,j ,j
ocoee

" " " J
0 10101 ,j
011010 J

F ig. 6. Tab ular d isp lay for blanks af ter applica­
tion of re duc tion r ules.
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and 001100 . The colu m ns correspo nd ing
to each o f th ese o riginal va lues has a check
mark opposite OOxxOO . I f the term co n­
tain s no x's, for e xample 011010 , th en you
place a check mark in only o ne co lumn.
When all of th e check marks are in place ,
the t ab le is read y to be simplified b y the
app licat ion of a fe w simp le rules . Figure 4
sho ws th e t ab le w ith all o f th e check mark s
entered properly .

Figure 5 list s the rules t ha t are applied
to the table to pe rform th e actual red uc­
tion. Let's apply these rules to Fig. 4 and
produce t he sligh tly mod ified form show n
in Fig. 6.

For ease o f id entification , the co lumns
in Figs. 4 and 6 have b een lab eled wit h
le t t ers o f the a lphab et. Rule I can be
ap plied t o co lu m ns L and N thereb y
eliminating column L. Rule I can b e
a pplied to colu mns G and K thereb y
elimina ting co lu mn K. Rule 1 ca n be
applied to co lumns A and S , thus elimina­
ting co lu m n B. Rule 2 ca n be applied to
co lumns A , E and C, thereby eliminat ing
columns C and E.

Figure 6 shows with shad ing the co l­
umns that have been removed from the
tab le . The o bject o f this las t step is
hopefully to elimina te rows in the table . In
this part icular case , no rows w ere elimin­
ated. Had row s been eliminated, the cor­
responding terms w ould be d ropped dur ing
the next step of our simplificat io n.

The final ste p in the simplifica tio n is to
write a state ment for the quantity of
int erest. This simplification was for blanks
so we will write a sta tement w hich co rn­
bin es th e terms o pposite rows that w ere
not eliminated from the table . The result
that w e ge t is as follows :

BLA NK S - 00 I xO o r 000 II x or
1000xl or 1000lx or OOxll1 o r xOO ll1
o r Ox l l f J o r OOxxOO or 010 10 1 o r
01 1010

Yo u sho uld recall that the binary values
correspo nd to the state o f the fl ip-flops A ,
B, C, D, E, and F. We can thus rew rite the
stateme nt by replacing the D's and I's with
the appro priat e fli p-flop designator and
simply dropping the x 's . Doing this ,
OOOl xO b eco mes ABC D F . The resulting
equatio n for blanks is thus :
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New-A New-B
000010 00001x * OxlxOl *
- -- .-- - -- -- - OxlxOl
000011 00xl0l* 011xOx*
000101 x0010l* 011xOx
001001 001xOl
011000 Oxl00l
- - - - ~ - 01100x
001101 011 xOO
011001 - -_ .. -

011100 Ox 1101
100101 0110xl *
- -- - -- 011xOl
011011 01110x
011101 0111xO*
011110

Fig. 7. Values and reduction for dots .

BLA NK S = AB CDF or ABCDE o r
AB CD F o r AB CD E or ABDEF o r BCDEF
o r ABCEF o r ACDEF o r AB EF or
ABCDEF or ABCD E F

In ord er to im plement this equatio n,
one diod e will be required fo r each o f the
or's for a tota l of 10 diodes. For each of
the terms in the equatio n, there will be o ne
diode per fli p-flop na med. Thus ABCDF,
will require the use of 5 d iod es. There w ill
thus b e 56 d io des for the terms and 10 for
the or's for a tota l of 66 diod es. If we had
not simplified, there would have bee n o ne
diod e fo r each value o f the cou nter (1 4 )
plu s 6 rt iod es fo r each value (6 x 14 = 84)
or a total o f 84 + 14 = 98 diodes .
Application of th e T abular Meth od has
thus red uced the number of diodes by
approximately 30%- a 30%savings in part s
and wi ring ! The savings that yo u will
realize varies with the co mple x ity o f th e
message.

Expression for Dots

To be sure that you understand th e
simp lificat ion method, let 's apply th e tech­
nique to the values fo r dots .

Figure 7 shows the binary va lues that
have bee n removed fro m Fig. I and listed
in groups based upon th e numb er o f I 's in
the values. You will notice that this time
w e have only 4 groups o f values. As in the
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DOTS

•

• • c 0 E F G H , J K L

cooou '0' 00100I 011000 001101 0 11001 0 11100 100101 01101 1 011101 011110

00001. V V
00.101 V V
.00101 V V
0110.1 V V
0111.0 V V
0.1.01 V V V V
011.0• V V V V

•• ROW HAS KEN ELIMINATED BY
APPLICATtON OF RULES

Fig. 8. Tabular display fo r dots.

previous example. the simp lifica tion begins
by comparing 0000 I0 to 0000 I I. Th is
comparison yields the entry 0000 I x in th e
second table. None of the rema ining values
in the second grou p ca n be d er ived from
000010 by cha nging o nly a single digi t.
The simpl ification conti nues by co m paring
all o f the value s in the second gro up to the
values in the third group. These com par­
isons genera te t he new values OO x I0 1,
xOOIOl, e tc. In th is case , by th e time a ll o f
th e gro u p compa riso ns have been mad e, all
o f th e original values have been used at
least o nce and are th erefore suffixed with a
check ma rk . The values in the new table
{new-A in Fig. 7) arc th en com pared and
used to genera te ncw values w he n possib le.
Yo u should not c that whe n values in vol­
ving x's are co mpared , it is necessary that
th e t wo values con tain x 's in th e same
positions before you check to see if th e
seco nd value can be derived fro m the fi rst
value by cha nging a single zero or o ne .
Figure 7 shows that the fina l result co nsists
of 7 terms with asterisks. T he next step is
to co nst ruct the tabular display of the
original values and the asterisked values
derived from the comparisons. Figure 8
shows suc h a table .

The next step is to pla ce a check mark
in the column or colu mns co rrespo nd ing to
the original va lues that can be derived from
the asterfsked terms. Figure 8 shows the
completed table . Once again we must now
apply the three ru les shown in Fig. 5 to
check marks in the ta bular d isp lay .

Rule I can be applied to columns C and
I thereby eliminat ing co lumn C. Rule I can
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be a pplied to colu mns D and F thereby
elimina ting co lu mn F . Rule I can be
applied to co lu mns E , G, II , a nd K thereby
eliminat ing co lu mns G , H, and K. Finally ,
rule :2 ca n be ap plied to co lumns A and 8
t hereby eliminati ng column A. We can now
write a sta te me nt for d ot s in terms o f the
asterisked terms that st ill have at least I
check ma rk in their row . The sta te ment is :

DOTS = OOOO lx o r xOO IO I o r 01 10x l
or Ol 11xOor Ox lxOI o r Ol l xOx

The sta te me nt is next written in terms
of th c flip-flop d esignators previously d e­
fine d (A. B. C, ... ) .

DOTS = AB CDE o r BCDEF or A BCDF
or AB CDF or ACEI' o r ABCE

As in the case fo r the b lanks, on e d iode
will be requ ired for each term to be o red

WITHOUT WITH
SIMPLIF ICATION SIMPLI FICAT ION RED UCTI ON
,

BL ANKS 98 66 30%

DOTS '" 34 I 60%

TOTA L 182 100 4S%

F~g. 9. Diode count.

plus one d iode will be required for each
flip-flop me ntio ned in each term. The
d ecod ing for the dots will therefore require
6 + :2 8 = 34 diodes. Without simplifica tion ,
the decoding would have required 84 di­
odes ( 12 + 72) . No tice aga in that the

FFA FF B FF -C FF O FF -E FF -F

OOOO'X 0 0 0 0 1 X
XOQ10 1 X 0 0 1 0 1
mmxt 0 1 1 0 X 1
0 111XO 0 1 1 1 X 0
OX 1XOI 0 X 1 X 0 1
011 XOX 0 1 1 X 0 x

Fig. 10. Wiring map for dot s
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FF-A FF-B FF-C FF-F .v
0 00 00 00 00 00 0

L 0,( L \..' o~

\..' 0,1 0,1 0,( X b:
\.. ' 0;1 L L ~'

X

X 0;1 oil ~ ' \.. ' ~'

oil X
~' ~' ~ \..'

~
~

z 0;1 0,1 X X oil oil•"m
0,1 ~' o~ ~' 0,( ~'

0,1 [\..' ~' 0,1 ~ oil

0,1 L 0,1 ~ ' ~'
X

0,1 0,1 X

~' ~ [\..'

~' 0,( 0;( X
~' ~'

Fig. 11. Wiring map for blanks.

si mp lic ia tio n has bee n we ll wor th the
effo rt !

If we take a lo ok a t the to ta l problem
we see that simplificatio n has been very
wo rthwh ile . Figure 9 shows the diode
cou nt wi th and without simplifica tion.

To complete o ur discussion, let us ad ­
dress ourselves to the pro per interpreta tio n
of the eq uatio ns as they a pply to the actual
wiring of the read -only d iod e memory . It is
helpful to co nst ruct a "map" tha t w ill help
yo u find your way aro und the wiring
de tails.

Figure 10 is the wi ring ma p for dots.
Acro ss the top of the ma p yo u will see the
flip-flop d esigna to rs. The vario us rows co r­
respo nd to the ind ivid ua l terms that a re in
t he reduced equatio n. Ta ke an equatio n
such as:

DOTS = OOOO lx or x00101 o r OllOxl
or Ol llxO o r Oxl xOI o r Ol lxOx

For each of t he terms, ente r one row
int o th e map . The O's represe nt a d iod e
co nnec ted to the fa lse outp ut of the
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flip-flop while the l ts represent a d iod e
connected to the t rue output of the fl ip ­
flop . Where there are X's, no diodes are
required. The map can thus be described
by simply displaying the terms of the
equatio n in a list ~ Such a wiring map is
use ful when you start to construct your
d ecod er. Figure 11 shows the map with the
d iode wiring schemat ic superimposed to
help you see the map's usefu lness for
wir ing the blanks decoder.

In t his discu ssio n I have introduced you
to a method of simp lification that is not
d iff icult and yet is flexib le enough to allow
easy simplification of count registe rs
having many d igits.

As a fina l testament to the met hod's
utility, I have applied the principles d e­
scribed herein to my 5-digit counter and
have a n identifie r running tha t flawlessly
genera tes my ca ll! Why not build yourse lf
an identifier? You might include several
decoders to generate signal reports, AR R L
sectio n, etc . for fie ld day use!

...WA\lZHT
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T he following circu its have appeared in the re ference d books, m agazine s. applica tion notes, e tc.

Wh ile we t ry t o reproduce all o f t h e in fo rmation that shou ld be needed b y a n expe rienced c o nstructor,
readers m ay wan t to avail th emselves o f th e o riginal sources for peace o f mind.

R e ade rs a re req uested to p ass along any in teres t ing circu i ts that the y disc o ve r in sources other than
U.S. ham magazines. Circu its shou ld be o rien ted to w ard amateu r radio and experimen ta tion rather
than indus trial o r com p u ter techno lo gy . S ubmit circ u it w ith all parts values o n it . a very brie f
expla nation o f th e circu it and any additio nal parts information req u ire d , give th e sou rce and a note of
permission to reprint f rom the copyrigh t h older, if any . and t he re ward fo r a p ublished circuit will be a
choice ot a 73 book. Send y o ur circuits to 73 Circ ui ts Page, 73 M agazin e. Peterborough NH 034 58.

,•
_ ____ 18'_4 " _

11'_ j' 1"-.-

\
NYLON ~ PPROX. 15· OUT NYLON

C"\ OF SQUARE CORO!

-- ~-i' e-: -c
g,-,,\- , " "-

7 s n CO - AX

VK2AAR Wire Antenna
Works best on 20m, with higher (but not unreason­
able) swr on 40 & 80m J3:1). Note bottom section
drags sides in a bou t 15 , a critical dim en sion tha t
may require experimen ting. Antenna cour tesy
Amateur Radio July 71. Wireless Insti tute of
Australia, Box 36 , East Melbo urne, Vic. 3002.

ce
Dl liF

0­
'0 0

co I

• 0
2NI70

Capaci ty Meter. From Dec. 60 73 p IS. LI -CZ and
LZ-C4 should tune to the same frequ ency, aro und
1450 k Hz. Calibrate by setting C4 near max and
mark that "zero. " Peak meter with CZ, wh ich is
zero adjustment. Calibrate with known capacities
and mark C4 dial.

•• -"' 0004

" C. ce
" " " " ".0' 0 '.' .'

mA 0-1

•

A<.
INPUT "1.2 1( "'HOA

o-- .....- .....---------~~--.....----------- - - ___<: ."

From 73 Magazine, November 196 0 , this schematic gives the basics for a sim ple, inexpensive audio
frequency meter. For the cheapie special version, om i t all switches an d components associated with
them. Connect a capacitor of proper value in place of S lA . Ranges are: OFF, 30 k Hz, 10 k Hz, 3 k Hz.
1 kHz, and 300 Hz. Meter is 0 - 1 rnA.
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EXTERNAL
ANTEN"A

,
HEP B0 2

re
VOO

-,,,,
-"

o 4. n:

,\±;S
lOOK

l SIGNAL. SPEAKER ~~
DIODE 4~.I'I. -=-

0.: !,F lOOK

""" ,
1\ '" IPOWER

;~ ,02 jlF ~ TR ANSlSTO!'t
365 IlF .01 jl F 4,7 K I MEG

r ",GAIN,,L ____ _ _ _________________

EX TE RNAL.1GROUND

o 50

~
HEP 802

BOTTOM
VI EW

U - f ERRIT E ANTENNA COIL. (VARIABLE)

Th ree transistor ra dio (AM). Adjust R4 so voltage across speaker is 1/2 supply voltage. Works
surprisin gly well . Circui t courtesy Calectro Hand book. L l is a ferrite antenna coil (variable) (Calectro
#01-84 1); Q2 is an NPN transistor (Calectro #K4-506); Q3 is a power PNP (Calectro #1<.4-521); D1 is
a signal diode (Calec tro # A 1-227).
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"
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50V, Non Polor
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SWITCHING
TOROID

ca

.ClO,

• 2,,. • ,.
'"

,,.
rc

" "
.,
'" '"

00

co

I ..........----+---'
3 VOC

SPI -045.1'1. .o4 In . INTERCON
SPEAKEI'l

ICI-HEP 070

crt:
, .1,\

01. 6

'" ,
'''»-~e '"1 • •

RO
3 .9K

v

"
L.. R2

'"TON. ! '..
I

Code prac tice oscillator using one IC, loud. Inter­
com speaker may be r eplaced with a regular 4-8Q
spea ker if a transf orm er is used to match the
impedance down from 50Q to 4U Circuit is from
M otor ola HMA-36, Radio Amateur 's IC Projects,
available f ree f rom Mo toro la, Dep t. 73, Box
20924, Ph oen ix A Z 85034.

A transistor power supply for a vi brator-powered
mobile r ig. Called a " Plug- In Solid-State Vibrator
Eliminator" by i ts designer, Vern Epp, it first
appeared in FM Magazine, and is reprinted from
The Best of F M, available from Radio Bookshop,
Peterborough NH 03458, for $4.95.

\1/ ca ea AS
,25 mH lOO K 220K

ca

"
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• 1/2 6U~ 6 680 0 Ilf
" .:h-"
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.00
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~.~4200 Ilf 1: 3,6
4 7K ; •.00 R'"' - L,- C2 lOOK

1.2K ; ".. V,

• 0,

+ 150-250V

TO RECEIVER

6.3 VAC

....-----<l GROUND

VLF converter, tuning 10 to 30 k Hz. I -f is at th e lo w end of the 80 meter band. From an article in 73
Magazine, July 1961 .
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In terru pted-Power In dicator. Circuit courtesy Mo­
torola Semiconductor Power Circui ts Manua l.

RETURN

cr
L_TO HIGH END
r-VFO OSC COL

- 3.3 pF

se 20
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2 .1 mH (f 2.2

" ..1.. vel

'" T 6.8

,
This veractor modulator will put your vfo-operated
AM transmitter on FM in ten minutes. Assem ble it
on a standard three- terminal phenolic tiestrip and
tuck it into a corner of your chassis. Bo th this
modification and the one below for crystal con­
trolled rigs should be driven with a high output,
high impedance crystal or ceramic mike.

Hl -Z
INPUT

'0

S A
SPK Rca

1
10 J,lF
ecv

One watt audio amplifier using one IC. For a gain
of 10 leave pins 2 & 4 open and ac ground pin 5
with the 1°JiF capacitor. For a gain of 18 leave
pins 2 & 5 open and ac ground pin 4. A gain of 36
will be o btained if you pin 2 to pin 5 and ac

on-ground pin 4. Circuit courtesy Motorola Semic

;t.o", ductor Power Circuits Handbook.
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Use this device to put your crystal-controlled AM
rig on FM. Both this schematic and the one above
are from the 73 Inc. book, The Best of 1'1\1,
reprints from the now defunct FM Magazine.

V+ '0' + AFe

10.7 MHz limi ting amplifier, using the Mo torola MFC6 010, a monolithic silicon IC especially designed
for 10. 7 MHz i-f applications. Typical application schema tic courtesy of Motorola Functional Circuits
product bulle tin .
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Making Your Ads Pay
While the larger man ufacturers have the budget to pay an ad agency th e $100

or so it costs to make up a page ad for a ham magazine, mo st sma ller companies
f ind th is proh ibi t ive an d wonder what they ca n d o t o get the job done for less.

We make up ads for abo ut half of o ur advert ise rs and it costs them very little
for this extra serv ice. We go that ex tra mile to make 73 a better advertising
med ium.

STEP ONE. Throw the enginee rs out of the art department and keep them
out. Sit yourse lf down in the chair of a user of your product and make a list of
the many ways in which you r produ ct provides advantages to the user. . .the
user, not the engi nee r. The enginee r think s in terms of the bandwidth of a
receiver, the user in terms of only one signal coming through the receiver. What
are the benefits , not what are the specs. Oh , you can li st the specs too. but these
are NOT the sell ing po ints.

ST EP TWO. In laying out the ad you should keep in mind that you need some
so rt of "gra bber" to mak e sure th at your ad, once seen, is actually read. VW
does this w ith a big picture and a clever capt ion. Perhap s a picture will do it for
you. Or maybe you ca n think up a good one-liner. Every ad in 73 is seen by
eve ry reader, but many go unread becau se they don 't grab attention . Your ad is
wasted if it isn't read, obv iously .

Work your se ll ing po ints into the copy and don't be afraid of running all the
copy you need to get vour point across. Once you have the attention of the
reader you want to be su re that he understands why he cannot go another week
wit hout buy ing your un it , why he w ill have so mu ch fun with it is worth all the
pro blems he may have in getting it by t he wife .

A professi onal picture of the product is ex tre mely important . You're going to
need th at for spec sheets, brochures, etc ., so you should get a good commercial
photographer to do the job right fo r you. We ca n, if you are short of time, shoot
a workab le picture wi th our giant copy camera , but we don't have the facilities
to do mu ch more th an a good front pan el sho t.

ST EP TH REE. Send a sketch of your ad along wit h the typewrit ten copy to
73. Include the photograph and any ink drawings or special artwork for the
compa ny name, ca rtoons, etc. Thi s is due in our hands before the tenth of the
month if it is to be sure and make the next publ ished issue.

ST EP FOUR . In a few days you w ill receive proofs of your ad as set up by the
73 Art Department. Make sure th at everyth ing is as you want it . Make changes
spa ringly at this t ime as there w ill be no further opportunity for checking a
proof before publication.

ST EP FI VE. As soon as the magazine is out wi th your ad in it you w ill receive
a copy by f irst class mail. A few days later the orders will start coming in and
then your problem is keep ing up with bu siness.

And what w il l your ad cost you to make? Most full page ads can be made up
for less that $50, if there aren't too many pictures or re~ms of real small type.
Our business is se lling advert ising and magazines, not making up ads. We charge
only our costs on ad makeup, so there is no way to get an ad made up more
reasonably unless you have the ty pesetti ng. headlin er, artists, and photo lab
needed ava ilable .

Se nd your ads to Aline Coutu, 73 Magazine, Peterborough, N.H. 03458 and
get ready to star t f illing orde rs.
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W. Edmund Hood W2FEZ
223 Pullman Ave.
Rochester NY 14615
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ecelver

T here was once a time - and when I
first became a ham there were still a

few oldtimers who could remember it ­
when the ham radio operator was, in fact
as well as in name, an amateur of radio. His
station was more than a mere investment
of dollars and cents. It was the testimony
of his skill. Rather than take the coward's
way out, those hardy hams of yore built
their rigs - from the ground up.

It's possible that I'm being a trifle
unjust. Equipment has, since then, become
far more complex, and construction tech­
niques today require a costly array of tools
and test equipment. Nonetheless, I feel
that a ham isn't truly an amateur of radio
unless he at least knows what's happening
inside his rig. To the ham whose daily
bread is earned in the electronics trade ,
such knowledge is a reality; but to the rest
of the amateur world a twentieth-century
receiver is nothing less than a magic box of
mystery.

Now, it's a pretty safe assumption that
even the Novice understands the operation
of a basic superheterodyne. But what
about the expensive complicated receivers
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now being advertised for the ham of
today? Triple conversion , synthesizers,
tuned i-f, product detectors, and other
terrifying names go round and round in the

,
head of a poor Novice struggling to com-
prehend the wiles and windings of the
engineering marvel he just went hopelessly
into debt to acquire. Oh, for the good old
days when a guy could sit down and build
an oscillator, an amplifier, or a mixer and
not bother himself with such complexity.

Frankly, today's receiver still uses the
same principles developed back in the dark
ages when the ARRL vehemently objected
to the use of the "new" superheterodyne.
The block diagram shows a typical scheme
of the up-to-date receiver. At first glance, it
looks a little frightening, but it really isn't
that bad if you just take one part at a time.

To most homebrew artists, there's noth­
ing really too mysterious about a crystal­
controlled converter, in which a whole
band is converted to a range that can be
covered more readily by whatever receiver
may be available. Looking at the first part
of the block diagram of the receiver, we

57



THIS SIGNAL USUALLY COMES
FROM A CRYSTAL OSCILLATOR.
IF IT CAllIE. FROM A SYNTHESIZER,
IT WOULD NOT MIX ANY DIFFERENTLY.

Fig. 2. Basic theory of a crystal-controlled conver­
ter. Nothing new to the ham - especially the mo­
bile enthusiast.

I

00000
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up the bandwidth, then they insert a
crystal or mechanical filter to give the
bandwidth the desired shape.

Having explained the purpose and
theory of double conversion, let us turn
our attention back to the mixers. Nowa­
days, the best mixers are exactly the same
thing as the balanced modulators used in
SSB work. In fact, they are modulators and
always have been . The advantage of using
an SSB modulator is that it gets rid of the
two original frequencies entirely, hence a
quieter, more efficient mixer. Many of the
commercial receivers that use vacuum
tubes (and quite a few do) use the type
7360 beam-switching pentode as a mixer.

Some of the better solid-state receivers
use a diode-bridge-balanced modulator for
their mixers. The input transformer for
such a mixer is very critical, however, if the
best results are to be realized, so the ham
who isn't too proud to use tubes will find
the 7360 can' t be outdone.

While we're on the subject of mixers
and balanced modulators, it is a good time
to mention a related circuit, the product
detector. A product detector is exactly the
same as a mixer or frequency converter
circuit , except that the output is audio,
rather than rf. The principle is the same as
has long been used wherever a bfo signal is
mixed with an incoming CW or SSB signal
to produce audio. The difference is that
the product detector gives no output at all
unless both the i-f and the local signal are
present. Here again, balanced modulator

\V
BROADBAND

RF AMP MIXER

...L LOCAL= SIGNAL-r-

A BAND OF COMBINE WITH
SIGNALS THE LOCAL SIGNAL
HERE.... HERE.. . .

OSCILLATOR

Fig. 1. A basic superheterodyne receiver block
diagram.

find a broadband rf amplifier and mixer. If
we ignore the fact that the local signal is
coming from a synthesizer, and imagine it
to be the output of a crystal oscillator, we
have a block diagram of a typical crystal­
controlled converter.

Taking a look now at the remainder of
the receiver, except for the synthesizer, we
have a dual-conversion receiver covering
9.0 to 9.5 MHz. The purpose of dual
conversion is to combine the advantages of
a high i-f with those of a low i-f. When a
high i-f is used , image signal frequericies are
so far removed from the desired signal
frequency they are eliminated altogether.

•
The disadvantage of a high i-f is that high
selectivi ty is much more difficult to
achieve. Bandwidth is a direct function of
Q and fr equency. If the Q of a tuned
circuit is held constant while its frequency
is varied, the bandwidth will be narrowest
at the lowest frequency . For a really
selective receiver, a low i-f is required.
However, when the i-f is low, it is harder to
reject image signals because they are closer
to the desired signal.

The answer is two co nversions. The first
uses a high i-f, which gets tid of images.
The first i-f passes through a tuned stage,
then it enters a second mixer, where the
heterodyne process is repeated all over
again. In this case, when the incoming
signal is o f one frequency , and one fre­
quency only , the local oscillator can be
crystal controlled . The new i-f is only 240
kH z. (Some commercially built receivers
went as low as 50 kl-lz.} At a frequ ency as
low as this, a couple of tuned stages can
give a bandwidth as low as 3 kHz (or less).
Commercial receivers sometimes have the
fin al i-f stages deliberately loaded to open

\ J
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§ I. START WITH A Cl'YSTAL OSCIUATOR
GV«IlATING ... SINGLE FREOUE:NCY.
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~ 2 . NULTI,",-Y IT AND= ... SE"'!S CRYST
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'000
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5. GO BACK TO THE ORIGINAL SIGNAL;
MULTIPLY IT, AND BREAK THE
IIlESULTANT INTO A SPECTRUM.

1400 kHz
FOR THIRD MIXER
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4 . SELECT THE INOIV IOUAL.
HARMONIC YOU D6IM.sa.ECT IVE SPECTRUM

X'AMPLIF IER GENERATOR I
~
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X' T

X, X7 ,
.,.UFIEIt GENERATOR

~=
A VERY BASIC SYNTHESlZER ~

_...._ ...

Fig. 3. A very basic synthesizer.

circuits are superior to pentagrid or triode
mixers and their solid-state counterparts,
since only audio is present in the output.
(A pentagrid mixer product detector would
have the two rf carriers present in the
output, which could produce a lit tle distor­
tion or noise.)

Going back to the mixers, in the original
superheterodyne circuit, the local signal
came from a vfo . In dual-eonversion re­
ceivers, a crystal oscillator is used. In the
more sophisticated receiver, they use a
synthesizer.

A synthesizer is a device that produces a
signal at a fre quency different from the
input signal or signals. A frequency.doubler
is a simple form of a synthesizer; a mixer is
another. Modern receivers use a synthesizer
to produce the several frequencies required
for the various conversions involved, all
being produced fro m the output of a single
crystal oscillator. That way, if the cryst al
should drift slightly, all conversion fre­
quencies in the receiver would drift at the
same time, and by the same percentage.

The receiver, then , would continue to hold
its calibration. The receiver discussed in
this article uses a relatively simple syn the­
sizer. A 100 kHz crystal is multiplied up to
1400 kHz in a basic frequency multiplier.

••
Fig. 4. A diode-bridge.-baJanced modulator used as
a mixer.

T he 1400 kHz signal passes through a series
crystal and a tuned amplifier after which it
is injected into the mixer for the final
conversion. The original 100 kHz is also
multiplied to 500 kHz and fed into a
spectrum generator ( the fancy name for a
crystal calib ra tor) . T he spectrum, which
consists of all multiples of 500 kHz, feeds
into a selector, which isolates the desired
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(Some fancy mechanical manipulation by
National engineers provided a dial that
always have a 1 kHz per division calibra­
tion. The famous HRO 500 uses a spec­
trum conversion scheme very similar to the
one I've described.)

Suddenly, now, the whole puzzle seems
to fall together. Incoming signals are mixed
with selected frequencies to convert them
to the range of 9.0 to 9.5 MHz. This range
is then tuned by a dual-conversion, 9.0 to
9.5 MHz receiver. The first and the third
conversion come from the same 100 kHz
crystal, while a stable vfo tunes the second
conversion. Image rejection is achieved in
the second conversion, which uses the
1640 kHz i-f, and selectivity is obtained in
the final 240 kHz i-f, The receiver is a
complex conglomeration of mixers, arnpli­
flers, oscillators, doublers, and spectrum
generator, but each part is, in itself, basic.

Several years ago, when financial adver­
sity deprived me of a station receiver, and
prevented my buying another, 1 decided to
build one. Being employed , at the time, by
National, I was immediately deluged with
suggestions and the monster I have just
described evolved . 1 chose to build it using
tubes, rather than solid-state, simply be­
cause tubes are easier to scrounge. As time
passed, my interest waned. Over the past
couple of years, it has spent much more
time on the shelf than on the bench.

Better times have come, now, and my
interest in ham radio has gradually revived.
1 could easily go out and buy a receiver to
get back on the air, but there is something
about this project that bears a certain
fascination . Perhaps 1 am a throwback,
enslaved by my own stubborn pride. All 1
know is that 1 feel 1 must earn my place in
the airwaves by producing that which gets
me there. At any rate, come what may, ]
have completed my receiver, long ago
humorously nicknamed the HRO .007 by a
wisecracking National engineer and, so far,
it works. With just the front end to go, 1
am determined that, by the time this
article sees printer's ink, I'll be on the air
once more, and I'll be one of the few hams
of today who can truthfully say, "I made it
myself."

I 0
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DIVISION OF BOB
WHAN & SON

ELECTRONICS, INC .

2400 Crystal Or.
fort Myers

Florida 33901
(813) 93&-2397

Send 10e for new
catalog with

oscillator circuits
and lists of
thousands of

frequencies in
stock.

Bro'-Fr"~-7f2::;::=E:t

Depend on . . .

We can supply crystals
from 16 KHz to 80 MHz in
many types of holders.
Over 6 million crystals in
stock including CR1A/AR,
FT243, FT241 , M67, HC­
6/U, HC13/U, etc. OROER
OIRECT with check or
money order to JAN
CRYSTALS. For first class
mail add 15C per crystal
-for airmail, add 20C per
crystal. Inquire about
special quantity prices.

Fig. 5. A mixer circuit with audio output is a pro­
duct detector.

multiple of 500 kHz, passes it through a
crystal filter, amplifies it, and uses it as the
local signal for the crystal-controlled con­
verter (the first conversion).

By using exact multiples of 500 kHz for
the first conversion, the receiver can select
any frequency range 0.5 MHz wide, and
convert to the range of the tunable portion
9.0 to 9.5 MHz. Since the tunable portion
always tunes over the same frequencies, the
receiver has the same bandspread regardless
of the band of incoming frequencies.

SPECIALS
Co lor TV crystal (3579. 545 KHz) wire leads $1 .60

4 for 5.00
100 KHz frequency standard crystal (He 13/Uj 4.50
1000 KHz frequency standard (He 6/Uj 4.50
Any CB crystal . trans . or tee .

(except synthesizer crystals) 2.50
Any amateur band crystal in FT·243 holders

(t xcept 80 - 160 metersl 1.50
4 far 5.00

90 meter crysta ls in FT-243 holders 2.50

CRYSTAL BARGAINS
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-
Simu ltaneous transmission Oil l wo o r I1lure bands has
carious technical advantage", and is allowed by th e FCC
under certain conditio n", This article illustrales primarily
simp le combiner net work" which will allow simultaneously
the operation o] two tran smitter" on diff erent blind" into
one multiband anleuna untlioui transmitter inleraclion,

Fig. 1. R epresen tation of the fu nctions of a
combiner unit (dotted lines) when either tran s­
mit ting frequency alone is considered.

Legality of Simultaneous Transmission

It wo uld be nice if o ne had the
equipment available to send out something
like a di recti onal CQ or DX CQ sim ultan­
eo usly on several bands in order to have a
better chance of making the desired
contact. However, such operat ion, unless
some emerge ncy situat ion is involved ,
would be considered a waste of spectru m
space by the FCC and therefore illegal. The
sending of code practice transmissions
simultaneously by stations such as WI AW
is considered legal because of the large
numbers of amateurs served t hereby.

Simultaneous transmission of the same
modulated signal on two or more amateur
bands is permitted by t he FCC under
certain circ umstances as discussed later.
Such simultaneous transmission has various
advantages in increasing the dependabili ty
of reception if a separate receiver is used
on at least two of the tra nsmitted
frequen cies and also an advantage in
permitting recept ion on different single
band receivers. The simultaneous transm is­
sion techniq ue is often employed by
shortwave broadcasters, commercial traffic
stations, etc . Usua lly a separate transmitter
and antenna is used for each band.
However, for the ama teur situat ion where
mult iband antennas are available an d space
for antennas restricted , it would be advant­
ageous to have t wo transmitters opera ting
on different bands coupled to one an tenna
for simu ltaneous operation . The networks
which permi t the use of transmitters in this
manner are called " combiners. " Many
elaborate forms of such networks have
been developed for commercia l applica­
tions. However , the purpose of this art icle
is to prese nt various simple fo rms of
"combiners" which can be quick ly con­
structed for use wi th med ium power
transmitt ers, particularly where opera tio n
on two bands having a harm o nic relation­
ship is involved.

FO

r---- - - - - -- - -,
, 0__ _ -+'~ 0, ,L ...J

r----- -- - - -- ..,, ,
, 'i'o" ' - -, 'TL ...J
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Various emergency and o ther co mmum­
cations tha t fall under Section 97 .9 1 (b)
and (d) of the Commission 's Rules can be
carried out using simultaneous mult iband
transmission, There is no hard and fast list
of situat ions that one can specifica lly cite
where such transmission is allowed . How­
ever, there are certainly many emergency
communications situat ions and situat ions
that serve the general amateur radio service
where the technical advantages of simul­
taneous tra nsmission is just ified to the
extent t hat it will be allowed by the FCC.
No special license or permission is required
for such operation as long as the basic
operator's license is valid for ope rat ion on
each frequ en cy band used .

Combiner Operation

Fig. J illustrates the basic fun ctions
whi ch a co mbiner network must perform.
The antenna is assumed to be resona nt at
frequen cies FI and F2 (either broadba nd
resonance or a trap-type antenna resonant
at tw o different frequencies). When fre­
quency F I is co nsidere d as the output of
on e tra nsmitter. the co mbiner net work
must ac t so the transmission line from the
antenna is directly co nnected to the
transmitter. but the transmission line to the

o ther transmitt er appears discon nected.
When frequency F2 is considered, the
transmission line from the F I freq uency
transmitter must appear d isconnected from
the antenna.

There are a numb er of pract ical circuits
that can be devised to implement the
functi ons illustrat ed in Fig. I. Fig. 2 shows
two simple basic approaches - a tuned
circuit (A) and a tra nsmission line stub
switching arra ngeme nt (8). In Fig.2A, Fl
is assumed to be lower in frequen cy than
F2. The freq uen cies in this case must not
necessarily be harmonically related. Cl and
Ll are chosen so series resonan ce is
produced at FI , thus connecti ng the Fl
transmitt er dire ctly to the anten na. Cl A
and LI form a parallel resonant circ uit at
F2, so the F2 frequen cy cannot flo w back
into t he Fl transmitter. On t he o t her
"side" of the comb iner, C2 and L2 are
series resonant at F2. thus d irect ly connect­
ing the F2 transmitter to the antenna.
Since F2 is higher than F 1, the L2, C2
circuit will provide a capacit ive reac tance at
F I. This capacit ive reac tance is utilized
togeth er with co il L2A to form a parallel
resonant circuit at Fl. Thus, th e Fl
frequenc y cannot be coupled into t he F2

ANTENNA

CIA

1 1/4 ~ ON Fe

112\ ON Fz

L
SHORTEO
EM) STUB

ANTENNA

L2 A

1/4 ~ ON Fz I

OPEN
ENO STUB

62

Fig. 2. Basic com biner fonns discussed in text. Tuned circuit type (A) an d s tu b type (B).
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Fig. 3. Practical values for 4 0/20 meter com biner units. Similar com biners may be construc ted for
other com binations of amateur bands.

transmi tte r. The practical construction of
such a ne twork req uires only the calcula­
tion of the co mponent values using stan­
dard resonant circuit formulas o r can. even
be done using a LC reactance char t. As
high a Q as possible in the tuned circuits is
desirable bo th t o red uce losses and to
provide maximum coupling isolat ion be­
tween transmi tters.

The simp le transmission line combiner
shown in Fig. 3(8) requires tha t freq uency
F be one half of that of F 2. Normal
transmission line (coaxial or balanced type)
can be used for the entire constructio n.
The opera tion can be visua lized by first
noting that both Fl and F2 transmitters
are directly connecte d t o the antenna.
However , t hey are not in tercon nected to
eac h other. On the F2 "side" of the
co mb iner, the open en d st ub is Y;'A lo ng at
F 1. Thus at F 1, it refle cts a short whe re it
is con nected ' to the transmission line. t he
length of line between this point and the
antenna is also chose n t o be !4'A long at F l .
Thus, the short is fu rther re flected at FI to

be an open circuit at the poi nt where the
F2 transmit ter line meets the antenna.
Consequentl y , F 1 cannot couple to the F2
transmitter line. The open end stub on the
F2 "side" does not in terfe re with the F2
frequen cy because at F 2 it is %X long and
reflects an open cir cuit across the transmis­
sion line. At F2, the transmission line
doesn ' t " know" the stub is there.

A very similar situat ion exists on the F I
"side" of the co mbiner. The shorted end
stub being %/\ long at F2 reflects a short at
the point where it joins the transmission
line. From this point to the anten na, the
line is chosen to be Y; /\ long at F2 . Thus,
the short is fu rther refl ected to be an open
circ uit at the antenna terminals for F2. F2
energy cannot enter the Fl transmission
line. The shorted end stub is !4'A long at
F I, and thus refle cts an open circuit across
the transmission line at F l . The combiner
can be readi ly const ruc ted from standard
transmission line stock by taking into
acco unt the velocity fact or of the line used
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TELEVISION INTE RFERENCE
CAN BE CUREO

Is there a radio operator anywhere
who has not had trouble with
television interference? Unlikely!

NEW,
UP TO DATE•••

only $1.50

TUI::-:,;u.:;'-.. --: 150

Television Interference H andbook

Send t o :
73 Magazine. Peterboro ugh NH 03458
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Stree t _
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to det ermine t he correc t physical line
lengths.

Pract ica l Examples

Fig. 3 sho ws two practica l exa mples of
both a tuned circuit and stu b type
co mbiner which can be used to co uple 20
and 40 meter transmitters to a single
antenna for simu ltaneous transm ission . The
tuned circuit combiner of Fig. 3 (A) is
shown as it might be used in a coa xial
cable transmission line system of any
im pedance. T he t ransmissio n line from each
transmitter must, of course, correctly
mat ch the a nte nna line impedance. The
combiner serves o nly as a co upling and
isolatio n network , but not as an impedance
match ing device. The coils sho uld have as
high a Q as possible . For lo w power
t ransmitters up to a few hundred watts,
standard 8 & W o r Air Dux coil stock can
be used; but for higher powers, coils made
from copper tubing should be used. T he
coils should also be isolated from each
other by mounting them at right angles to
each o ther or using shields between them.
With each connector d ummy loaded by a
sma ll resistor corresponding to the imped­
ance of the transmissio n line used, a
grid-dip meter coupled to the 3 IlH coil o n
the 20 meter " side" o f the combi ner, the 45
pF capaci to r on that "side" is adjusted for
circuit reso nance on 20 meters. With the
grid-d ip meter loosely coupled to the 8.5 IlII
coil, that coil is trimmed fo r resonance o n
40 me ters. On the 40 meter "side" of the
combiner, the grid -dip me ter is loosely cou­
pled to the 3 IlH coil. The 120 pF capac itor
is adjusted fo r resonance at the 40 meter
o perat ing frequ ency. The 45 pF capac ito r is
adj usted for resonance on 20 meters.

T he st ub type combiner of Fig. 3 (8)
usually needs no adjustme n t if the stub
lengt hs are ca refu lly cut to lengt h . The
physical lengt hs shown, for instance, are
based upon a velocity factor for the
transmission line of .66 , and wo uld be
correc t for such cables as RG-8, RG-58
RG-59 , etc. Standard coaxial ca b le "hard­
ware" such as shown in the pho tograph ca n
be used to make all the necessary cable
int erconnections or the cables can be
carefu lly sp liced together.
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Standard "UHF" type coaxial hardware may be
used to make all the necessary interconnections
for a stu b-type combiner. Shown are PL259 plugs
used with a M·358T adapter and a PL 25B fem ale
adapter in the middle leg.

The schemes shown can be ex panded for
more than dual-band operation , but extra
tuned circ uits and stubs would be necessary,
resulti ng in rather co mp lica ted net works. If
you did want to pursu e this approach, it
probab ly wou ld be better to co mbine two
transmitt ers opera t ing on thc lower fre­
quency bands and two transmitters opera­
ting on the higher fre quency bands in the
manner shown. Then the outputs could be
co mbined using a high and low pass filt er
circuit be tween t ransmitter grou ps fo r Iso­
lation.

No combiner network provides abso­
lutely co mp lete isolation between trans­
mitt ers. When tuning up the transmitters,
each tra nsmit ter should be tuned sepa rate ly
for proper loading with the other tran smit­
ter inactive. When both transmi tters are
tried , the slight interact ion prod uced may
require some transmitter retuning, but the
amount necessar y should be minor .

Summa ry

Used properly and lega lly for the right
purposes, simulta neous multiband transm is­
sion can be very useful to bettcr coordinate
emergency nets opera ti ng on differcnt
bands, p la cing emerge ncy traffi c, e tc. The
pro per use of t he co mbiner circ uits shown
will per mit the more usefu l ut ilizatio n of
the sta tion eq uip ment available which often
greatly exceeds the anten na fac ilit ies which
are available.

. . . W2E EY
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How would you lik e to get in the tube business
without money. We have approx . 100,000
tubes (pull outs), m any TV type, will sell for
$1000.00 or wi11 trade .

A uto ma t ic d ialer tape programmed memorizing
36 phone numbe rs and can be selected at the
to uch o f yo ur finger . New, boxed . .. . $49.50

Ultrason ic cleaner, compact , ideal fo r clean ing
jewelry , crysta ls, sma ll parts, etc.
New, bo xed ...... .. . .. . . . . . . .. . . . $24 .50

Co ll ins R-390 good condo& working, may need
so me alignment . .. . . .. . .. $550.00 or trade

HP 2000 a ud io osc ill ato r 6 CY to 70,000 CY in
good condo . . . . . . . . . . . . . . . . . . . . . . $27.50

APX 6 trans. can be co nve rted to 121 5 MC less
tubes . .. ....... .. .. .. .... . . .2 for $7.00
Each $3.95
Conversion Book . . . . . . . . . . . . . . . . . . $1.00

SPEC IA L
TV camera new, boxed , 550 line resolution low
li ght capable o f o ne foot cand le. Just hook to
TV ant . leads . .. . .. . . .. . . $325.00 o r trade

PRS3 mine detector for detecting va rious met-
a ls incl uding gold . .. ... . .. . . . .. . . . $49.50

8 Day Clock 2" face, luminous dial , p recision.
Each . . . . . . . . . . . . . . . . . . . . . . . . . . . . $9.95

RT 66 G RC FM Transceiver 20 to 27.9 MC
Each . . . . . . . . . . . . . . . . . . . . . . . . . .. .$35.00

RT67 GRC 27. to 38.9 MC . . .... . . .. $49.50

RT70 GR C FM 47 to 59 MC trans. Good for 6
mete rs · . . . .. . . . . . . . . . . . . . . . . . . . $39.50

CRYST A LS
200 KC $1 .50 13000 KC $1.00

1000 KC $2.95 14000 KC $1.00
10500 KC $1 .00 15000 KC $1.00
11 000 KC $1 .00 16000 KC $1.00
12000 KC $1 .00 17000 KC $1.00

TUBES (PULL OUTS)
723 AB Klyst ro n .. ... . .. .. .. . .. .. .. $2.95
6146 . ............... . ... . . ... ... $1.95
832A . . . .. . . .. . . . . . . . . . . . . . . . . .. . $2.50
2C39A · . .. .. .... . . . . . . . . ... .. .. . $2.50

10 position compact ste pp ing sw itch , reset-
t able,24V . . . . . . . . . . . . . . . ........ $2.95

Facsimile paper for TPX-1 type etc. . $2.00 roll

Meter 4 " square 0-100 MIC. Basic movement.
Boxed · . . . . . . . . . . . . . . . . . . . . . . . . . $3.50

Barometric pressu re module f rom weather bel-
loon. Transmitter con ta ins pressure bellow &
sensi ng dev ice ........... . .. . . ..... $2.95

A LA2 Panadapter 5 MC. See 73 Art icle June
64. Only . .. ... .... .. . . . ..... .... $19.95

J:J: GLASS Co.
1624 So. Main St.

Los Angeles CA 90015

TERMS : Remittance in full or 25% deposit on
COD o rder. Minimum order $5.00 FOB L.A.
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ann COMMUNICATIONS

for t he best in USED FM
com m unicat ions equipmerrt

Two-Way FM Units • Walkies • Repeaters
Mobile Phone • Bases • Mobiles

Jan u a r y 1972 Specials
BEGINNING OUR TENTH YEAR SERVING THE RADIO

AMA TEUR IN FM COMMUNICA nONS EQUIPMENT

MOTOROLA MODELS
T43GGV 150M Hz Mobile 30W 10" CaseVibrator PS w/acc $ 79
T53G KT 150MH z Mobile 60W 15" Case Transistor PS w/acc $145
U44B BT-3000PL 450MHz Mobile 18W 10" Case Transistor PS w/acc $ 89

G.E. MODELS
ME 13 40-50MHz Mobile 30W 14" CaseVibrator PS w/acc $119
ME 33 150MHz Mobile 30W 14" Case Vibrator PS w/acc $119
ME 36 150MHz Mobile30W 14" Case Vibrator PS w/acc $129

WRITE FOR FREE CATALOG

Mann Guarantee
M o n ey refund ed without questi o n rf equip­
ment IS ret urned w lth 'n seven days from
shipment . undamaged. freight prepaid

Conditions of Sale
Unl ess othe rw ise sp eci f ied, equ ipment is
u sed. and is sold as·is . All i t em s shipped
FO B Tarzana. Ca l i f orn ia. C rystals. ovens.
antenna s not incl u d ed un les s spec i f ic a lly
sta t ed in ca la log. AU equipment is so ld o n
a f irst -co m e. f irs t -served basis.

Mann COMMUNICATIONS

18669 Ventura Blvd.
Box 138 Tarzana, CA 91356
(213) 342-8297

2837 North 24th Street
Phoenix, Ariz 85008
(602) 955-4570
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McLain Park, M·203
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The pre-Novice "transmitter" with k ey .

F or most aspiring hams code practice is
the most difficult pa rt of gett ing the

tic ket. Copy ing practice ca n be q uite diver­
sified. There are the records or tapes for
learning the characters, then the prac tice
can be suppleme nted by listening to WI AW
or Novices. Sending is genera lly limited to
keying an audio code practice oscillator.

The fo llowing idea is not original or
unique as the Signal Corps was using it as
part o f it s radio operator training in 1948,
when I took the course . As a diversion, and
to add interest to our code practice, they
had a receiver for two students and a
Meissner signal shift er (a variable frequency
oscillator) a few feet away. We would close
the key and locate the signal on the
receiver; then send to eac h other. We were
transmitting less than lOft but it was our
first time "on the air:' It was quit e a thrill.

Here is a sim ple building projec t and
you will have a transmitter of across-the­
room ca pabili ty . The oscillator is an In ter-

JA N UA RY 1972

national Crystal Co. OX-LO kit' . Assemble
the kit following th e instructions for
3000 -6000 kH z, as this will permit using
80 meter crystals. The oscillator can be
mo unted on a piece of wood, but a more
professional job can be done by mounting
it o n a minibox. The OX circuit board has
a crysta l socket fo r II C-6 / U crystals mount­
ed on it. I mounted a Cinch-Jones 2KM
crysta l socket on the minibox, then con­
nected it in parallel with the circuit board
crysta l socke t. This arrangement permits
using either II C-6/ U or FT-24 3 crystals. All
my CW transmitters have a standard Y4 in.
phone jack for the key , so I mounted this
type of jack o n the front of the minibox.
Whatever ty pe jac k you use be sure it is the
open-circuit type as there is no power
switch on the oscillator. The key turns it
on and off. The battery is made by
connecti ng fo ur size N-cells in series, then
taping them in a sq ua re. Be sure to tape the
top and bottom so the battery can' t be
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shorted . Co nnect a 3 in. red wire to the
pos itive terminal and a 5 in. black wire to
the negative terminal. If you use a larger
minibox, a plastic or metal holder for fou r
penlite cells can be used .

Fina l Assem bly

Make all holes in the minibox before
mounting the oscillator. Mount the oscil­
lator board. The mounting screws supplied
with the kit are quite long. 4-40 x Y.i screws
will be neater. Mount the 2KM crystal
socket. Mount the key jack. Clamp the
battery in place . Using two pieces of wire
5/8 in., wire the 2KM crystal socket in
parallel with the crystal socket on the
oscillator board . Solder the red battery
lead to the 6 V te rminal on the copper fo il
side of the printed circuit board. Solder the
black battery lead to the insulate d terminal
on the key ja ck. T he negat ive circu it is
completed through the key and jack to the
minibox, then to the copper foil on the PC
board. If you use a pain ted minibox, be
sure to scrape the pain t away aro und the
four PC board mo unting holes so there will
be a good elec trica l contac t from the
copper foil to the minibox. This co mpletes
the wiring of the " t ransmitter." Any 80
meter crysta l ca n be used , but it is best to
use a Novice band crystal as this will hel p
you ge t used to this band o n your receiver.
Do not connec t any type of antenna to the
oscillator as it is capable o f transmitt ing a
signal several miles with an antenna.

If your key is not wired, two-cond uc tor
speaker wire is good, as it is light and
flexible and one wire is marked. Connect
the marked wire (it may have a tracer
stripe on the insulation or o ne wire may be
tinned and the other copper) to the key
frame terminal. Connect the other wire to
the insulated key terminal. Connect the
marked wire to the phone jack outs ide or
barrel terminal. Connect the unmarked
wire to the phone jack tip terminal. If your
key has a shorting bar be sure it is open.

Now is a good time to adjust the key.
Adjust the pivot bearings so the key poin ts
are aligned ; the bearings should be adjuste d
so there is no play or bind , Adj ust the
point gap so a piece of postal card will just
pass through . The tension adjust ment is for
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Fig. 1. OX-La kit has all parts shown inside
dotted line. OX-LO kit ($2.95) available from
Intemational Crystal ManUfacturing Co., rnc., 10
North Lee, Oklahoma City OK 73102.

the individual fist. It should not be weak
enough so your hand relaxed on the key
will close it. Lightly grip the edge of th e
key knob with the thumb and large fi nger.
Rest the index finger on the knob . Raise
and lo wer your wrist to send . You ca nnot
send with. your finge rs, as they will tire in a
few minutes.

Co nnec t 3-4 ft o f wire to your receiver
antenna terminal and turn it on. When the
receiver is warmed up , close the transmitter
key and tune the signal on your receiver.
You are now ready for some real code
practice . The short antenna on your re­
ceiver may give you so me background
QRM. This is good, as you will have it
whe n you are opera t ing as a Novice.

If you are prac ticing with a friend and
each of you has a t ransmitter, use crystals
of t he same frequency so you don 't have to
keep re tu ning the receiver. If you have
o nly one tra nsmitter, connec t the keys in
paralle l. Connect a two-conductor wire
from the two terminals o n one key to the
two te rminals on the other key.

I think you will enjoy this method of
code practice. It is as real as you can get
without a license . You will find the little
t ransmitte r convenient for additional prac­
tice after you get your license, too. Yo u
may want to add the International Crystal
PAX-l tra nsis tor rf power amplifie r mo­
dule and have a QRP transmitter for
o n-the-air use.

. . .WA801K-
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Walt Schwarz K3 WN X
195 Travis Drive
Pittsburgh PA 15 236

•
nverslons

T he design ation of any SSB signal as
either " upper" or " lower" is simply

an indication o f th e position it holds,
freq uency-wise, wi th respect to its refe r­
ence frequency , which is that which the
carrier would occupy if it we ren't su ppres­
sed. T his posi tion, due to the nature of
sideba nds themselves, determines the char­
ac te ris tics which an individual sideband
will possess.

The term " inversion," however, denotes
a change o f the sideband signal from its
original to the opposite posit ion , which
change necessarily results in the signal's
acquiring o pposite characteris tics as well.
Accordingly , where no such change in the
sideband signal has taken place , the signal,
whether it be upper or lower sideband,
can not properly be considered as repre­
senting an inversion .

To get along, then, into this problem of
inversions, let 's go directly to the area
where this problem arises: the mixer stage
of our SSB rig. While the intended funct ion
of th is stage is si m ply to co nvert the
frequency of ei ther the USB or LSB signal
genera ted in an earlier stage to a desired
output frequ ency, this stage so met imes
does a bit more ! The " more" bit is the
altera t io n o r change of posit io n and charac­
teristi cs o f the SSB signal - an LSB signal
becomes USB, or a USB signal becomes
LSB .

Since an in version occurs in some cases,
and in others it doesn't , the question
natu rally arises as to whether the occur­
rence o r nonoccu rrence in a given situatio n
can be pred ic te d reliably. It can.

Let's suppose that we 're introdu cing to
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the mixer a 9 MHz USB signal and injec­
tion frequencie s fro m the ou tpu t o f a 5.0
to 5.5 MHz vfo, from which mixture we
o bviously o btain ou tput in the 20m band
by utilizing the sum freq uencies, and o ut­
put in th e 80/75-meter band by utilizing
the difference frequencies. On either of
these two bands, ou r outp ut will be USB,
the same as o ur in put sideband signal, as no
inversio n will result when any su m fre­
quency is utilized , and no inversio n will
result in this situation when any di fference
frequency is utilized . If , in this example,
we used an LSB in put signal in st ead, o ur
output on either band would be LSB for
the same reasons.

Before presenting an example of a sit ua­
tion in which an in versio n will occur,
however, it should be poin ted ou t, even
though it 's pretty ap parent that to obtain
outputs in bands o ther than 20 and 80m,
we will require injection frequencies addi­
ti onal to those supplied by the vfo alone.
Premixed injectio n fre quencies for this
p urpose can be obtained sim ply by em­
ploying an au xiliary oscillator along with
our vfo .

No w, let 's suppose we're in te rested in
workin g, say, t he 15m band using the same
9 MHz USB signal. Using a premixed range
of inj ection frequencies from 12.0 to 12.5
MHz, we could o bta in o utputs from 2 1.0
to 2 1.5 MHz by using the su m freq uencies,
and our output would be USB, th e same as
our input sideband signal, since no in ver­
sio n would take place. Ho wever, using a
premixed range of inject ion fre q uencies
from 30.0 to 30.5 MHz instead , outputs in
the same range (2 1.0 to 2 1.5 Mllz) could
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be obtained by using the differen ce fre­
quencies, but here an inversion wou ld take
place and o ur o u tput would be LSB. To
o btain a USB output, using the 30.0 to
30.5 Mllz injection freque ncies, our 9 MH z
input signal would have to be LSB.

We've offe red two examples here in­
volving utili zation of difference fre­
quencies, in one of which exa mples we've
claimed that an inversion will take place ,
and in the o ther we've claimed th at it
won 't. Since both examples involved differ­
ence freq uen cies, th ere must obviously be

some difference in th eir di fferences. Th e
difference in th e difference frequencies, to
keep things simple, co uld be labeled as
positive and negative differen ces, wit h th e
appro pria te lab el being establishe d simply
by subt rac t ing the injectio n freq ue ncy
from th e input sideba nd signa l frequency,
but ne ver the o ther way around !

In any case where th e injec tion fre­
quency is lower than the input sideband
signal frequency (as whe n, to obta in 80m
output , we mixed th e output of a 5.0 Mll z
vfo with a 9 MHz sideband signal), a

Table I. Sideband Inversion logic

GIVE N Freq u en cy A ( US B) F req uency B ( LSB)

Freq u ency C ( I nj Freq) A o r B

APP LICAT ION F req u en cy A ( U S B) Freq uency B ( LSB)

min us Freq C mi nus Freq C

M ixer O u tput 1 (USB) Mixer Output 2 ( L S B )

G IVEN Freq u ency D ( I nj Freq ) A o r B

APPLICA TION Frequ ency A ( US B) Freq u ency B ( LSB)

m in u s F req 0 m inus F req D

M ixer O u tp u t 3 ( LS B) Mi xer O utput 4 (USB)
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posttive difference will result . Subtracting
5.0 from 9.0 gives a positive difference of
4.0. Likewise, in any case wh ere the
injection freq uency is h igher than th e input
sideband signal frequency, as was the case
when, to obtain 15m output, we mixed
frequencies fro m 30 .0 to 30 .5 MH z with
our 9 MHz sideba nd signal, a negative
diffe re nce will result . Subtracting 30.0
from 9.0 gives us - 21, since we 're sub­
t racting larger figure s from a smaller one,
which differences are clearly negative dif­
ferences .

Proof covering the claims made in this
article as to when an inversion will occur
and when it won't is available in two
forms, either of whi ch should suffice to
dispel any doubts co ncerning the reliability
of these claims. One involves the examina­
tion of an act ual rig utilizing frequencies
ide nti cal to those used in our examp les,
and the o ther involves recourse to "side­
band inversion" logic.

The popular combination of a 9 MHz
sideband signal and a 5 MHz vfo , which
was used in our examples, along with an
auxilia ry osc illa to r, when need ed, is uti­
lized in the Hallicraft ers HT-46 transmitt er ,
which makes it one of a number which
could serve to ilJustrate the occurrence or
nonoccurrence of inversions in the manner
claimed. On the band selector of th e
HT-4 6, we find the 80 and 20m bands
marked in red, and aJI other bands marked
in wh ite . Encountering this sit uation cold ,
it would be natural to suppose that some­
thing hap pens on 80 and 20 that doesn 't
happen on any of the other bands. But,
hav ing already read the info rmation o f­
fered earlie r in this article , you will have
guessed correctly that exac tly th e opposite
is the case here . The red mark ings indicate
the bands on which inversions do not
occur, and the white markings indicate
those bands on which they do , even though
no mention of inversions, as such, is mad e
anywhere in the operating manual on this
rig. Output in the 20 and 80m bands is
obtained hy ut ilizing sum frequencies for
20 , and posit ive differences fo r 80 , in both
of which sit uat io ns we claimed that no
inversion will result, which claim is support-
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ed by both of these bands being marked in
red . Output in all of the other bands (40 ,
15, and 10) is obtained by utilizing nega­
tive differences, in whi ch situa tions we
claimed inversions will always occur, which
claim is supported by the white markings
for each band obta ined in that manner.

Our alternative proof is in side band
inversion logic, as offered in Table I. If
frequency A represe nts th e upper side band
of any pair of sidebands and frequency B
the lower, then , by the definition of
sidebands th emselves, A must be higher
than B. Frequen cy C in our chart repre­
sents any injection frequen cy lower than A
or B, and frequency D repre sents an y
injection frequen cy higher than A or B.
The substit u tion of an y actua l frequencies
for the letters in the table will establish
that, without exceptio n, inversions will
occur only with nega tive differences.

...K 3WNX
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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

1971 Catalog of Precision Quartz Crystals

and Electronics for the Communications

Industry send for your copy today.

"Buy the Best"

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018
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John H. Smith VK31Q
83 Bindi Street
Glenroy, Victo ria
3046

Australia

AMEDIUM FREOUENCY CONVERTER
FOR HIGH FREOUENCY RECEIVERS

Fig. 1. A meatum-trequency converter for high
frequency receivers using a 6 K8.
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variety of radio navigation beacons, and
from 400 k llz upwards, you wil l tu ne the
shipping band.

The tuning capacitor is an o ld two­
section va riable with bo th sections in paral­
lel, and a 100 pF mica added to give a tol al
capacity of about 1000 pF. If your junk­
box offers yo u a three-gang type , by all
means use it. The coi l is a standard
broadcast band an tenna coil, from a set
that used a wire ante nna ra ther than a loo p
or ferrite rod. If in doubt as to which
winding is which on the coil, the com mon­
ly used connections are shown on the
circuits of Figs. I and 2. If you have an
unmarked coil, you have an excellent
chance of wiring it right firs t time if you
measure the dc resistan ce of the windings
with an ohmmeter; the tuned winding
normally has the lower resistance of the
two. As well as the coi l and capacitor, the
old radio that I stripped had a triod e
hexode converter tube (6 K8). Having use d

A

W hen today's "oldtirners" were
learning the code in the '20s and

'3 0s, they copied a lo t of it on the
"medium-frequency shipping ba nd:' To­
day's communication receivers seldom cov­
er the broad cast band, let alone frequencies
below 530 kHz. There are many interesting
signals to be heard o n 500 kllz; passenger
liners, cargo ships, coasta l statio ns, co m­
inercial traffic, ship position re ports and
weather bulletins. The MeW signals o n
these frequencies pack a distin ct ive punch;
fellow ex-marine radio operators will know
what I mean ; and recentl y I decided to
sett le an urge to hear them again . Almost
every ham I know has o ne or more o ld Be
radio sets in his junkbox , and this seldom­
used junk is just what you will need for
this simple medium-frequ ency converter.
Compo nent values are not critical, and the
unit gives excellent results.

My statio n receiver is a Drake 28 and
tu nes from 3.5 Mll z to 4 . 1 Mllz on its
lowest frequency ba nd. With this conver­
ter, I can tune fro m 400 kllz to 1000 k Hz,
using the 28 on 80m. I use d a 3 100 kH z
crystal with a trimmer capacitor across the
socket to adjust the crystal frequency to
exactl y 3 100 kllz, and get accurate fre­
qu ency readout from th e 2 8 dial. An y
simila r crystal will do if you make suitable
allo wances; e.g., 3200 kHz will give a
tu ning range of 300 to 900 kllz. If you
have a 3500 kllz crysta l and are no t
interested in the lo wer part of the broad­
cast ba nd, you can use that instead . In
theory , this will give you a tuning range to
600 kH z. I tri ed a 3500 k Hz crysta l, and
found that I could hear signals as low as
200 kllz, despite the fact that the conver­
ter input will o nly peak to just below 400
kHz with the co mponent values given.
Fro m 200 to 4 00 kHz you will hear a
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The cable from the converter to the re­
ceiver antenna input should be coax of
course ; anything in the 50-75n range is
ideal.

The power requirements could probably
be met from most receivers, but I take my
power from the lightly loaded supply that
feeds my vfo. The converter was built on a
small chassis of 9 by 3 by 2 in. , which suits
th e space I had available on the radio desk.

In use, I selec t the required frequ ency
on the Drake dial , peak the preselector
tuning, and th en peak th e required med­
ium-frequency signal with the converter
tuning capacitor. My station antenna is
only a 67 ft long, Windom-fed , inverted
vee, 25 ft high at the center, but seems
adequate for 500 kHz reception , as I have
heard signals over 2000 miles away at
night , and up to 500 miles by day .

The coastal radio stati ons call on 500
kHz, and usc one working frequency .
generally between 414 and 492 kHz,
though one or tw o frequencies have been
allocated between 5 I4 and 520 kHz ; the
power is around 2 kW. Ships call on 500
kHz and have 410, 42 5, 448, 454, 468 ,
480 , and 512 kHz for working frequenc ies.
Most cargo ships run 500 -900W, and
passenger ships run up to 2 kW. All stations
observe two "silent" periods each hour;
two 3-minute periods beginning at 15 past
and 4 5 minutes past the hour.

Hams who are boating enthusiasts will
find the local coast stations' weath er bul­
letins of interest, and with code speeds
varying from 15 wpm to over 25 wpm ,
th ere is plent y of practice available. Th e
quality of code varie s, too; from the
roughest imaginable, to the perfection of
machine type Morse.

This converter can be used with any
receiver that covers 3.5 -4.1 MHz or high­
er ; build it yourself and see how interesting
the lower frequ encies can be.

My grateful thanks are due Gil Moody
(VK3ZR) fo r suggest ing that the mix er
plate load be an rf choke. Without this
advice, I would certainly have used tuned
output, and run into no end of trouble
with tracking problems and receiver over­
load .
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the coil and capaci tor, I used the tube, too .
Pentagrid tu bes suc h as the 6SA7 and
6BE6 arc not suitable fo r this circuit due
to their internal const ruct ion; however, an
excellent modern tube for this co nverte r is
th e 6 U8 triode pentode. Circuits for both
tube types are given.

Use as Iow a voltage as possibl e on the
osc illator sec t ion plate, consistent with
reliable sta rting of the crystal. This mini­
mizes spurio us mixing and break through of
unwanted signals. If your B+ supply differs
greatly from my 25 0V, it may be necessary
to alter the values of the B+ line resistors,
but they should be near enough for volt­
ages from 220 to 28 0V. If yo u usc a 6 U8,
you may have to experiment with the
oscillator plate resistor to find just what
value is best ; I suggest yo u use a 500 k[2
pot at first , and adjust it to a se tt ing that
gives good results; th en replace it with a
fixed resistor of the same value. The bypass
and coupling capaci to rs in both circuits are
not critical in value ; in Aust ralia, a very
convenient source of .005 J.1F disk ceramic
capacitors is discard ed sta rte r units for
fl uorescent lights. Each starte r contains a
glass-enclose d switch and a bypass capaci­
to r. The i f chokes can be any that you
have on hand ; if o ne is better tha n the
othe r, use the best one in the mi xer plate .

1/2 6 U8

6 .ooe
ANT.

,

1 0O~
G 2 RFe

p 3
,I

9OOJo 7
B' F pF pF

1.2
K .001

Fig. 2. Conver ter circuit built with 6U8. . ..VK3 IQ-
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F. G. R ayer G30GR
Longdon Heath
Upton on Severn
Worcester, England
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Fig. 1. Circu it of the ty pe used.

intended to work into a load of about 50
to 75Q . So inevitably , this and the end-fed
wire will be incom patible o n some bands.

EARTH

L

ANY LENGTH " 7

COAX

Z Match

An impedance or Z-matching device
between transmitter and end-fed wire
correc ts matters so that all but ext re mely
sho rt wires will load the transmitt er. Figure
I is a simp le but prac t ical circ uit. L is a
robust tapped coil, and the variable
capacitor is about 150 pF, wide spaced fo r
other than low power. This was found
satisfactory fo r any wire from 10 to 150 ft .
With shorte r wires arcing occurre d. The
longer wires naturally rad iate bett er.

I f we look fo r the quickest , easiest ,
cheapes t way to put out a signal on an y

band fro m 80 to 10 , we see that the
answer is an en d-fed wire . This has
extremely variable characteristics in term s
of radiat ion, depending on lengt h , band ,
di rec tion, etc. O n any par ticu lar band it is
ge ne rally ab out as good as a dipole , if
similar in len gth to a dipole for th at band.
On lo wer frequencies it may be a quart er
wavelength o r less, while o n highe r
freque ncies it would be tw o half-waves, o r
more.

The beauty o f the end-fed wire is that in
practice it can be any length . This mea ns it
is st ru ng between the two best available
su pports , wi th one end (adequatel y
insulated) descendin g into the shack. It
may be vertic al, sloping, horizontal, or a
mixture of these, and is probably longer
than about 10 ft , though it is u nlikely to
be over abou t 125-1 50 ft unless you arc
lucky with space .

Its feed impedan ce will be a variable
th ing , according to freq uency, length , and
other factors. The usual transmitte r o r
transceiver pi output tan k is mostly
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EARTH

Fig. 2. Coil and other details.

COAX
TO

XMTR !

This is a good opportunity to use a
surplus inductor. The one actually used
was wound fo r the job, however. It had 26
turns of 16-gage wire on a 2Yz in . diam et er
cera mic form, the winding taking up 3 ~ in.
Stout leads soldered on go to the tabs of a
12-way rotary switc h (Fig. 2). The switc h
selects the following numbers of turns ~ 0
(coil shorte d), 1, 2, 3 , 5 , 7, 9,1 2,16, 21 ,
and 26 (whole co il).

An swr indicator may be put in the coax
from the transmitter to Z match. A good
earth ground is helpful. Remember, there
may be considerable rf on the antenna
connection.

The receiver or transceiver S-meter
should give a guide to tuning. Begin with
the capacitor at minimum , and no turns in
circuit. Rotate the switch to bring up
signals. When the best point is passed (too
many turns) ro ta te the switch back one
posi tion, and peak the variable capacitor
for best reception.

Adjustments are some what similar for
transmitting. If the TX pi out put capacitor
is at about a setting which would work into
around 50- 75r1., ro tating the capacitor
with the correct number o f turns in circui t
will show a point where the system draws
power and can load the trans mitter.

It was found t hat with quite long wires,
the variable needs little or no adjustment
over a fair section of a band . But with
short wires, it has to be retuned with other
than small changes in frequ ency .

. . .G30GR·
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506 Main SI. ' EI Segundo, Ca 90245 I 772·6176

QUAN . DESCRIPTION PRICE
4 2N706 Sylvan ia $ 1.00
2 2N22 18 GE N PN, . . . . . . . . . . , .00
2 2N2907 PNP. . . . . . . . . . . . . . 1 .00
4 2N4122 450MHz 1.00
5 2N5 134. .... ... ... . . . ... . 1 .00
2 7090p.amps 1.00
6 l N 4 00 1 50 V 1 A . . . . . . . . .. 1.00
6 l N 4 0 0 2 1 0 0 V 1 A..... .. . . 1 .00
6 l N 4 0 04 4 0 0 V 1 A _.. 1 .00
1 doz Ferrite beads 1.00
3 T68-2 T oroid co res. . . . . . . . 1.00
3 T50· 10 T o ro id cores . . . . . . .. 1.00
3 l N 7 5 3 A 6 V Zener. . . . . . . .. 1.00
3 l N 7 5 7 A 9 V Z ener 1.00
3 l N 7 59 A1 2 V Z ener 1.00
6 lN 4 148 hi -speed d iod e . . . . . . 1.00
3 7 400 Gates T TL. . . . . . . . . . . 1.00

ALL devic es Rlwranteed new. Factory [res h
dist r ibutor s to c h items. D IG out y o u r Nov. and
Dec. issues of 73 and look for our [ul l-p age A D
listing more devices.

Pl ease a d d 351i for shi pp ing

CIRCUIT SPECIALISTS CO.
Box 3047. Scottsdale, AZ 85257

r-~

LOOK\NHAT
ONE COLLAR

... BUYS!
.=;:;~'---'

Easy reading, 7 segment display tubes. Solid
State MSI, IC electronic components. Accurate 60
cycle line time reference, Simple, push button
settings. Clock displays hours, minutes and
seconds. 10 minute timer, Clock kit $74.50
Money back guarantee
ORDER TODAY Timer ki t $54.50
OR WRITE Add $10 for clock case
FOR DETAilS $8 for timer case
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oat angar ntenna

Charles Gelsinger
4000 Camino Del Valle SW
A lbuquerque NM 87105

Fig. 1. Construc tion details of th e improved
groundplane.

ora nge and it really stands o u t. If you like
y ou r hom chrew eq uip ment to have you r
ca ll le tt ers, paint th em in black o n the
colored balls. It really stands ou t. Good
luck .

W h en I sa w the coat hanger antenna
for 2 meters in the June 1969 73 ,

I kne w it was just what I was lo oking for,
so I made o ne. It works ni cely . but a few
changes can make it even better. Since I
use o ne 10ft length o f coax to co n nec t
transmitter to dummy load and transmitter
to SWR, I wanted to use the same piece o f
coax on the antenna, but th e original
article had it so ldered to the antenna
directly . I mad e two modificat ions o n this
anten na, and now the coax is removable
and it is now im possible to put an eye ou t
wit h it. The grou nd ing plane sect io n of th e
antenna is dism antled and put together as
foll ows :

I. Put two con necto rs, No . 50-239
hack to back and so ld er them to­
gether with abo u t l/z in . space be­
tween them (see diagram).

2. Cu t a piece o f plexiglas 3/8 in . thick ,
the size of the connectors (a bou t I x
I ). and cut o ut the a rea indica ted o n
the d rawing, then pu t it back to­
ge ther. Now you can sc re w the cab le
o n and o ff when packing the an tenna
o r sto ring it.

If you are afraid so meo ne might get
poked in th e eye with th e ground ing
sect ion of th e an tenna, put four foam balls
on th e ends of the ele men ts and paint them
a bright co lor. I painted mine a bright

JANUARY 1972
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COAX
TO
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3/8 in. X I in. X I,n,
PLEXIGLAS. HOLE
PATTERN AND
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50-238 FITTINGS.
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6 watts into 50 ohmPOWER OUTPUT,

USABLE SENSITIVITY, 0.5 uv or less 10,12 db SINAD

SPURIOUS RESPONSES ATTENUATION,
Greater than - 60 db.

AUDIO OUTPUT, 2.0 walls with less than 10%
distortion .

TUNING FREQUENCY RANGE, 144-148 Mhz.

FREQUENCY STABILITY, 0.001 %
(I rom - 30 ' to + 60 C)

NUMBER OF CHANNELS, 4 Independent
selector switch

PRI CES& SPECS UBJECT TO CHANGE WITHOUT NOTICE

Here's what the omoteur operator has
been looking for.

It's new, all new! It's a State-of-the-Art, all
solid state 2-meter ham rig which we designed,

we built, we tested and we priced the Simpson
way. Low.

PUTTHIS BABY IN YOUR CAR! THE EASY WAY!
Time was when you hod to modify to go mobile .

Not with the model A! It's as mobile as its name.
Enjoy 2-meter mobile along with the thousands of

others who are enjoying th is fast -growing part of
amateur rodio.

J

2·METERAMATEUR BAND

VHF·FM

fob Miami
(INClUDES 2 PAIR CRYSTAlS I

AMATEUR NET PRICE

• COMPLETE WITH MICROPHONE,
MOUNTING BRACKET, CRYSTALS

• CHANNEL 1 - 146.34·146.94
• CHANNEL 2 - 146.94·146.94

I'MODEL A"

• Over-size front mounted speaker
• Press-to-tclk microphone with coil cord
• BV2 in. wide x 2V2 in. high x 11 in. deep
• G-10 gloss epoxy boards.

S ISIMPSON
E:! 2295 N.w. 14th St.

ELECTRONICS, INC.
• Miami, Fla. 33125 • Ph: 633·3261



T his is an amateur model of the very
well known Sim pson Model T marine

transceiver , a four channel 150 MHz FM
transc eiver. The amateur who is looking fo r
an American built unit of exceptional quali­
ty would do well to take a close lo ok at the
Model A.

Some of the features which make this
transceiver so interesting to the FMcr are its
uncompromising construction, with nothing
left out for economy . There are four trans­
mit channels and four receive channels, and
any may be paired with any o ther if you live
in a mixed-up repeater area with machines
on, say , 22-76, 22-82 , 16-76 , 25-76 , 25-88,
28-88 , 31-88, etc. Independent switc hing of
the receive and transm it channels just may

..

•
1m son

ses

ranscelver
•

be the way things are heading.
By tilting the oval loudspeaker back and

building in a small air coupling section in
front of the speaker , the Model A is capable
of putting out a remarkably good sound . If
your car has much more noise than a Roll s
you may just need all the loudspeaker you
can get to hear what is coming out of y our
receiver and you may find the usual 2 in.
speaker a whisper in a windstorm when you
rev up through the gears.

Separate boards are used for the receiver
and transmitter funct ions , a fact which has
alerted so me of the more devious technicians
in our midst to the possibilities of using the
Model A for a repeater. All it takes are a few
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C A PAC ITORS

2 112 RD ,
0 -30 amp . A ,C. Tr iplet M odel 231
0 -35 VDC Ph aostrom Model 200
0 - 1 MA D C meter r elay Weston 1093
Price : $ 1.95 o r •. . •• ,.". , .. , ., • • •3 f or $5.00

0 -100 amp. Weston 1533 W/elet. shunt
Pr ice : , • ••• . • • • •• ••• ... • •. • • • • ••••..• $9.95

#360 TEKTRO N I X WAV E F ORM IN D IC ATOR
bandw idt h D C t o 5 00 K C. Sensitivi ty .0 5/D IV.
5OV JDI V . waveforms requir ed t o r hor , deflec tion.
~ile : 4 " le 12" x 14"
#'t60A regu la ted power supply f o r ab o ve indicato r .
Sile : 4 " x 12 " x 14"
~62 w ave f orm 9Onerator f or above ind ic ator . Size :
4"x1 2"x 6 "

SPECIAL PRI CE FD A ALL 3 U N ITS
Shp t . w t . 3 5 Ibs_ PTic:e: $99 .95

400-550 M C AE CEI VER x ra t co ntro lled , 4 soc tio n
trough line - Front end w /cry$lat m i leer . 5 stage
I.F ,. 2 8 V , input , D .C , t o D .C , t oroid inverter PI S .
S u b m in iat u re tubes - l ·5636 , 1 ·5896 . 2-61 1 1.
357 18. 4-6205. 4 miniatu re Babc ock relays. and
toroid bandpa51 filter . Heavy alum. w atertight c ase.
6 " le 8 " le 10' . t8Ib• . . . . . . . _ $14.95

3 W ' A d D .C . Ammeter 3 0 -0 ·30 , .. ,., . . $2.50
2 Jo1o " Ad D .C . Ammeter 0 ·300 WI Shunt and Leads
Weston 201 . . . _. .. . ,.. . $6.95

A llA L OW FR E Q . RECEI V EA 190·-5 50 K C
modern Q 5'e. Shpt . Wt. 8 Ibs. $ 7 .95 or 2 for $ 14.00
+XR 48 R EC. Iraq . 23 0 - 2 50 mc.
St"tpt . Wt. 4 5 Ib s. PTic:e: $24.95
:1;':T 282 D I GR t rans. Iraq . 225 - 4 00 m e .
St"tpt . w t. 150 Ibs. Price : $39.90
scv 4 31A trans. fr eq. 230 - 2 50 m c.
Shp t . w t. 7 lbs. Price : $18.95

. ..W2NSD/I

Compu t er T ype
20,000 MFD 25V
3 5.0 00 MFD 15 V
40.000 MFD 10V

. • . . ••• • ••• •• • • 101$3.00

65,000 MFO SV
30,0 0 0 MFD TOV
25,000 MFD 2 5 V
20,000 M F 0 30V
Price : 3/$1,00 or • . . .

switch channels from any distance you wish.
This system is ideal for use with remote base
installations where you might have the trans­
ceiver up on the top of a mountain and
remotely operated by 450 MHz link or
phone wires. You may not be ab le to live on
top of a mountain or a tall building, but you
migh t be ab le to stick a remote rig up there,
which is the nex t best thing.

The oscillators are padded enough so you
can buy inexpensive low tolerance crystals
and zero them in. The pads are right ou t
there where you can tune them too, rather
than requiring a deformed midget with a lot
of patience to get your crystals on channel.

The Model A is in a flat pack that will fit
under the dash of most cars and still leave
plenty of leg room. The box is made of
extruded aluminum side rails with vinyl
covered aluminum top and bottom covers
and a front panel of injection-molded Cyco­
lac. The circuit boards are glass expoxy and
the parts are machine-wave soldered to
them. In all, it is an extremely professional
and commercial quality job of cons truction.

It also works.

TS --323/UR FREQ, METER, portable crystal coo ­
trolled heterodyn.-type in stru m en t _ E lecellent cond o
Shpt. Wt. 35 Ibs. PTic e _$49 .9 5

WIN TRONI X MODEL 850 INDUC ED WA VE
F ORM ANAL YlER . This unit, in c o nj u nct io n w i t h
your pr8'S8nt oc i tloscope, p armi ts YOU to v iew wave
f orms in the r."9. from audio thru MHz w it h out any
d irect con...ctton . Th. probe is sim p ly p ieced over
the tube in quest io n and the wav. form if, displayed
on th. osci lloscop• . It may also b. u M!d as a high
GIlin ,"",plifi.r to increase ·...,o P. Mnsit;vity . Elecel ­
I.nt for T .V ., radio . ,"",plifi.r, and transmitter repair
and maint.nanc• . Brand new. with pr o be .
Shp t. Wt. 13 lb.. Price : $ 19.95 ea.

TRANSF ORMERS 1 15/230 V . input 60 cy s. 300 V .
10 ma. 12 .6 VCT @ ,SA
Shpt. W t . 2 lb.. Pric e : $ 1.00 ea, o r 6 f or $ 5.00

T R A N S F O R M E R S P 32 7 1000-0-10 00 or
1200·0 ·12 00 • 200 ma. 1 10 or 220 VAC
Shpt. Wt. 15 Ibs. Pr ice . $ 9.9 5 ea .

TRANSFORMERS F6 10STANCOR 6 .3 C T lOA
Shp t . Wt. 5 Ibs. Price: $ 2.95 ea.
F21A TRIAD 6 _3 CT . 20A
Shp t . Wt. 6 lb .. Pr ice : $3.95

D IODES 1 amp . b u llet type diodes w i th si lver leads
600 piv • 1 am p • .•• 10 f or $1 .00 or 1 10 f o r $ 10 .00

METERS PANEL T YPE WESTON M ODEL 1238
0 -500 m icroamps full scere cal ibrat ed .005 to 5 00
roentgenllhours.. 270 degree scale, &pprOle. 3 " dia .
alecellent f or wavemeter etc, New and in original
bolees • • . . • . • . • . . • • .• . • .$1 .9 5 ea . or 3 f o r $5.00

3" RD. METERS
0-5 emp . A .C . WESTON MODEL 304
0 - 1,5 amp , A .C . WESTON MODEL 4 76
0 - 300 a~. D.C , 50 M .V . FS W O/shunt
Price : $ 2 .50 o r • •• • •• .. . . . .• . . •. . • . 3 for $6 .00

TS · · 155C S 1G. GENERATOR, f raq. range
2700-3400 M C - units in good co nd i t io n. Sold for
pa rts , , .. , , .. $1 4 .95
11 5 V . 50 • 16 00 cv , T phase PI S includud in
gener;1ltor , Shpt. Wt. 35 Ibs.

wmng changes and a carrier operated relay
to make the basic change. To my knowledge
there are well over a dozen active repeaters
around the country today using the Model A
boards.

The transmitter puts out a minimum of 6
watts and uses the popular 6 MHz crystals
( the same as the Regency t ransceivers) . That
power level is quite adequate for most
repeater o peration and represents a good
compromise for your car battery longevity.
You can always put in an external booster
amplifier for boondocks work.

The receiver has a cera mic filter with 6
dB skirts at 13 kHz and 60 dB at 36 kHz,
which means that a strong signal on 91 will
not wipe out both 88 and 94 for you as it
will in some other popular receivers. One
good strong 9 1 machine can raise Ned fo r a
hundred miles on three channe ls unless
everyone has good selecting receivers. Sure ,
you can always buy a S15 filter and put it in
yourself, but that means drilling holes and
work which could be avoided if you chose a
receiver with narrower bandwidth.

The oscillators all use d iodes for switch­
ing, which means that you can actually

1206 S. NAPA ST., PHILADELPHIA, PA. 19146. PHONE: 215 HO·8·7891. 21 5 HO·8-4645
All prices are F,O.B. our warehouse, Philadelphia, Pol. All merchoUldise described accura tely to th e best of our knowlecfge. Your pu r­
chase m oney refundl."d if not satisfied. Terms are cash . Minimum order is $5.00. All merchandise subject to prior sale.
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See it at your dealer..-write for data sheet.

SSB/CW TRANSCEIVER

Separate
bandpass
filters for
USB and LSB.
Absolutely
no carrier
shift when
changing
sidebands!

LINEAR

SYSTEMS, INC.

220
Airport Blvd.

Watsonville. CA
95076

ON

-
-- AIT-

Add all of these and you have the bril ­
liant 58·36..·a beautiful experience in
operating convenience and enjoyment.

In addition to those pictured---there's
500 watts P.E.P. power input---digital
readout to 100 Hertz···husky match·
ing 115VAC power supply /speaker
unit and external VFO as an available
accessory.

feature
after

feature
after

feature



F The FM Anm­
ology has reprints of
all the articles and
tec h nical data from
th e ea r ly issu es of
the FM Journal. No
FM library is com-­
plete without this
data , much of it just
not ava ilab le else­
w here. $5 .95 v a lu e.

H Transistor Pro ­
j ec t s for the
Amateur is cram­
med with over 40
interesting construc­
tion projects cover­
ing receivers, con­
verters and transmit­
ters, many in the
VHF region. I f you
lik e t o build you
will blow your m ind
over this book ,

G The BEST of
FM is a co m p ilat io n
of the best art ic les
that appeared in the
FM Journal from
March 1968 through
June 19 6 9 , the last
of t he m agazine.
A ead the ex tremely
controversial c hron­
icles of 76. Plus do­
zens of t ec h n ic a l
and c i rc u it articles
available nowhere
else, $4.95 va lu e.

E The 73 OX
handbook has every
OX aid you could
hope for . . .QSL
Bureaus, postage
rates w o r l dw id e,
OXCC and WTW
country lists and re­
cord pages, maps of
many areas of the
world w ith prefixes,
plus a c o m p let e
w ett -stz ec world
map with ea ch
bookl It is profusely
i ll u st ra t ed w ith pic .
tures of many of the
top OXers, plus art­
icles on w o r k ing 0 X
on the different
bands. There are
great circle bearing
maps and c h ar t s,
and m ore.. .more
...more.

-

•

TRAHSIS~'
" PROJECTS0

for the
AMATEUR
~. Q

C>
*..:",,0
f-"'U.~

-M BULL

A The Novice Class Li­
cense S tudy Guide has no t
yet been published in 73 or
in any other magazine.
This book contai ns a ll t he
basic t ech nical in f o rm at ion
need to pass the N o v ic e
License w ith fly ing col­
ors...and is invaluab le as a
basic text for understand­
ing the General Class Study
Guide. Profusely illustrated
and so clearly written that
just reading it is enough to
permit most applicants to
pass their exam. $3.95
value .

B T he 73 Genera l Class
S tudy Guide has h e lp ed
thousands to easi ly pass
their Genera l License t he
first time t hrough. At $9 a
whack, isn't it foolish not
to hedge your bet with this
comprehensive and simple
book? No other study
guide is as complete or as
easy to read. None. A
$4.95 value.

C The Advanced Class
Study Guide has proven to
be t he only complete text ''-- _
for p reparing to pass the
Advanced Class license
exam. Never before has
radio theory been made so
simple. After just reading
this book it is almost im­
possible to fail that exam.
And remember that in ad ­
dition to the trouble of
going to the FCC to take
t hat exam, ther e is a litt le
matter o f $9 you have t o
ante up. Why take a c hance
o n fai ling? $5.95 va lue.

o T he Extra Class License
Study Guide makes all that
comp licated e lectronic the­
ory seem simp le. A little
study w ith th is b o o k a nd
you w i ll be read y to f ace
t he FCC exami ner with

..confidence. A $ 4.95 value!

---_.,

AMATEUR
RADID

ADVANCED
CLASS

LICENSE
STUDY
GUIDE

",

AMATEUR
RADIO
EXTRA
CLASS ~
LICENSE
STUOY
GUIOE

AMATEUR RADID
GENERAL
CLASS
LICENSE
STUDY
GUIDE
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GET ONE BOOK FREE WITH EACH DIFFERENT SUBSCRIPTION.
GET THREE BOOKS FREE WITH EACH LIFE SUBSCRIPTION.
A ccept O NE BOOK F REE wit h ou r com pliments f or eac h differe nt $6 subscriptio n you enter . F ree
Gift Books ca n be sen t to each subscr iber o r to t h e d on or. O ne gift book per $6 subscriptio n, w herever
they go . A ll su bsc rip tions wil l be en te red t o st ar t wi t h F eb ru ar y 19 7 2 u nless otherwise noted . O n
re newa ls o r exten si ons o f subscr ip t io ns p lea se incl u de t he ad d ress lab el from the m agazine wrapper o r
rene wa l notice . This offer good in No rt h Ameri ca o n ly, F ore ign read er s may participate by adding o ne
extra d o llar p er o ne year su bscr ipt ion .

Offer expires Feb. 19, 1 972
Plea se enter su bsc rip tions f or the fo llowi ng, start ing w it h the F ebrua ry 19 7 2 issue.

- ---- -

- -------

I Circle book wanted: ABC 0 E F G H I II III

I
1 year $6 0 choose 1 book Life $73 0 choose any 3 books

-------- --- - --

---

----
73 Magazine, Peterborough NH 03458

New 0 Renewal or Extension 0

73 Magazine, Peterborough NH 03458
New 0 Renewal or Extension 0

,------- -----

I
II Name' Ca ll _

I Address _

1 Citv Sta te' Z IR' _

Circle boo k wa nted: ABC 0 E F G H I II III

I 1 year $6 o choose book Life s73Dchoose any 3 books

1-------
I 73 Magazine, Peterborough NH 03458
I New 0 Renewal or Extension 0
1 Name' Cal! _

I Ad d ress' _

1 Citv State ZIP _

Circle book wanted : ABC 0 E F G H 111111

I 1 year $6 0 choose book Life $73 0 choose any 3 books

1-------
I 73 Magazine, Peterborough NH 03458

I
New 0 Renewal or Extension 0
Name Cal1 _

I Address _

I Citv S ta te Z IP' _

1

II Na me Call _

I Address' _

I Citv S ta te Z IP.'---- _

I C ircle book wanted: ABC D E F G H I II III

I 1 year $6 0 choose 1 book Life $73 0 choose any 3 books

1__ -

That's right, all you have to do is buy
a one year $6 subscription to 73 and you
are eligible fo r a free book (postpaid) of
you r choice or a set of back issues (FOB
73 HO). You say you want two books?
Fine, no trouble whatever, just buy a
li ttle old gift subscription for a friend or
OX buddy and ask us to send you the
bo ok 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 offer 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
co me renewal time. And keep in mind
that the more subscr ibers 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
li fe reading all those wonderful issues you
missed . We have separated the back issues
into t hree packages, issues from
1960-1964 (I), 1965- 1967 (II), and
1968- 1970 (III) . These back issue
bundles are put together by illiterate
apple pickers bo rrowed from other ham
magazine staffs and thus there is no
possibility of our guaranteeing any parti­
cular issue in your bundles . . . you take
pot luck. Due to the $12 value that we
are mak ing available in these back issue
packages (12 different back issues in each
package), we must ask that you foot the
ship ping charges. Please include $1 to
cover handli ng and lT11liling of these great
big packages of back issues.

If you prefer that we send a book or
back issues to your buddy along with his
subscription, just indicate this on the
form.

1 /l.. I\II I A ~ Y 1 Q7 ?



RADIO BOOKSHOP BIG DEALS

You Need an ATLAS
Lucky for you we still have atlas

These are not cheap junky discou
house type trash atlases. th ese are I

finest ever made . II p to date . profus
illu strated , e xquisite in ap pointme
a joy to behold , a pride to own, a k
couldn't do better. Hammond spa
no e xpense to turn out the very fir
atlases in th e entire world . The 0

e xpense that is spared is the one
spare you by making these extrao
nary books available. Where else
you buy a $20 atlas for on ly
Order now. we have a limited sur
and can ' t get mort' before Christn

DX CHART
You will use this DX chart eve

day that you are on the air. That's
guarantee. This is the fastest way
find the angle to swing that bea
These charts are mad e by a com put
and are custo m made for your 10\
tion. The angle and distance to all
th e countr ies of th e world are on tl
chart. This chart should cost you S:
but it doesn 't .. . send only 54 a
th ank your lucky stars that there i:
ham who is offering this service me
for fun than profit.

FM BOOKS

GUNSMOKE '

73 BINDERS

GUN SMOKE? Blow your
mind on our back issue bar­
gain bunch, 30 (count 'em)
assorted (we hope) back is­
sues, all before 1968, for the
incredibly low price of $6
postpaid (hardly pays for the
postage). These are packed by
slave labor (to cut costs) so
please ignore notes calling for
help, etc.. that may be slipped
into the bundles.
1204 $6

BUY BINDERS FOR YOUR
73 and win the love of a
bea utif- 1 girl. Gorgeous red
binders look great on your
shelves and also keep the mag­
azines from disappearing or
breaking. Come with set of
year stickers. Get enough bin­
ders to protect all those back
issues too.
1205 $5

Try a pad of W2NSD log shee ts.
Wh y usc a 1 9 ~ 1 log hook in 197 1'! Do
we guaran tee that thi s is th e best log
ever devised by the mind o f man'! You
her we don 't! It is a good one and
yo u ' It find it a tremendous improve­
ment ove r anyth ing yo u 've ever seen
before .
1210 ppd USA $2

VHF ANTENNAS This hand­
book is a co m p le t e collection
of up-to-date information
about VIII" and UHF anten­
nas, with design hints, con­
st ru c t io n and theory . If you 'v.
been wondering what array
vou need , thi s book will give
vou enough background to
mak e til t> right decision.

, . e 31()():> . •. . ..•.•. .. ..•• ..,

TIRED DF CRUMMY LOG BOOKS?

FM ANTHOLOGY Vol. l.
'l'his book is largely a col­
lection from FM Bulletin. edit­
e d b y K 67 M V Hand
WA8 UTB. The material is ta­
ken from the editions of Feb­

-------------- ruary 1967 through February
1968.
/009 $5
FM REPEATER HANDBOOK
K6MVH. Book is required for
all repeater operators and f--------------­
must reading for all FM'ers.
Only complete book on the
subject. It is also one of the
best selling books in amateur
radio today.
1010 Hardbound $6.95
"THE BEST OF FM" A huge
selection of FM Journal's fin­
est te chnical and conversion
articles, never before reprinted
in any other magazine. The

---------------j concluding segments of those
controversial "CHRON­
ICLES"! Selected FM edit.or­
ials to show a broad view of
the problems faced by FM'ers.
This book comprises Volume
II of the FM anthology, and
includes an "Editor's Choice"
selection of topflight articles
from FM Journal).. fi om March
1968 to May 19 6~. I-=D"X::--:H::-A::-=ND::-B=-O=O"'K::---:-In-c"'l-u"'d'
10 11 $4.95 giant world country-zone ws
EDITORS & ENGINEERS map. Articles on QSL desij
RADIO HANDBOOK Hard- secrets. winning DX contest
bound. W6SAI (17th edition) :pXCC rules, DXpeditions, r
reduced for clearance, limited ciprocal licensing and mar
supply available for fast acting more. World postage rate
amateurs. Last chance to get WAZ record lists. time chart
this great book before it is propagation, etc. Special ha
gone forever. maps and bearing charts.
/019 . . .. . . . $10 must for the DXer. 1021 .. 3

NEW REPEATER BULLETIN
Repeater u sers in New England and Eastern New York (including LOl
Island) may be interested in a su b scr ip t io n to a Repeater Bulletin whit
is available free to qualified amateurs in that area. This bulletin w
attempt to provide communications between the 40 or so repeater grou
now ustns 2m FM in the Northeast. The Bulletin will provide not on
news of activities. plans and items of interest on each of the 40+ repeat,
but will also attempt to keep up with the news of new equipment. DE
ctrcutts, and provide a forum for discussing repeater problems. We ho:
to reprmt some of the more interesting FM articles from past issues
73, plus excerpts from past, present and future FM books. It should '
provocative and Interesting.
To qualify for a free subscription you must live in the area described at
be accepted by the publisher . Please fill out the qualifying form below
furnish the required data on a separate sheet of paper .

Request for Free Subscription to the Repeater Bulletin

Mail book orders to:

RADIO BOOKSHOP
Peterborough NH 03458

Send Repeater Bulletin forms to :

73 lnc., Peterborough NH 03458

Name Call _
Address. _

City State ZIP _

Class of License Year first licensed _
Include list of equipment being used, base, mobile, hand; make, mod
power . Repeaters being used (indicate if closed), call, location, Ire que
cies in and out, tone burst. Other bands and modes used: A motet
outside the New Englan d /Eastern New York area may su bscr i b e to t
Repeater Bulletin at the rate of $ 3 for 1 2 issues. Subscriptions will
accepted at the discretion of the publisher and ma y be rejected with(J
explanation.
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Reviews
• •
I lers

Knock that repeater right off the moun tain!

One of the neatest, m ost professional wiring jobs
we 've ever seen!

T his new concern in Hawthorne, Cali­
fornia, is producing a line of eight two

meter power amplifiers which are be ing
market ed by Henry Radio as part of their
Tem po line. The 45 and 60 watt output
amplifiers are available for driving powers of
one , five or ten watts, wh ile the 100 watt
output models can be driven with five or ten
watts.

While the ten watt output of most of the
FM transceivers is quite adequate in the
primary coverage area of repeaters, what
ama teur has not fretted when he was far
enough out to copy the repeater solid , but
could not trigger it ? A hundred watt ampli­
fier will give you quite a few more miles of
good solid repeater usage , you may be sure .

But fellows, be fair , put in a switch to cut
out the amplifier when you are close enough
in so it isn ' t needed . No one is going to love
you if your signal comes crashing in o n top
of all the o ther mobiles . Use these power
amplifiers as a fo rce for good, not as a means
fo r getting on every shoot list within re­
peater range.

IANUA RY 19 72 85



GATEWAY
ELECTRONICS

61S0 DELMAR BLVD .• ST. LOUIS. MO 63112
314 -726 -6116

MOTO ROLA 432 Mh z T RA NSCEI V E RS - M ode l
T44·6A - Complete wi th all cables, control
head, and mic. - sh ip wt. 75 lb $25.00

RCA 150 M hz T RA NSCEI VE RS - Model CMC·30
CAR FQNE - Complete with all cables, co n tro l
head, and mic. - ship w t . 75 lb 585.00

12 VOLT A RELAY - ship wt. 'h lb $3.50
2C39 A (Ceramic version) - ship wt. % lb $ 6 .00
6397(f inal used in P·33 etc.l -ship wt .1/8 lb . $4 .50
l A D4 - ship wt. 1/ 8 lb $ 2 .50
5678 - sh ip w t . 1/8 lb. . $ 1.50

MOTOROLA 6 VOLT XTAL OVEN -
sh ip w t. Xi lb $1.00

RCA 12 VOLT XTA L OVEN -ship wt. Yo. lb. $3.50
GE 12 VOLT XTAL OVEN-ship wt. X. lb . $3.50

4 CONDo M IC. CABLE - Coil Cord - 2 sh ield-
ed - 2 unshielded - 30" retract ed - 15' ex -
tended - sh ip wt. 2 lb $6.50

BRUSH 4 CHANNEL CHART RECORDER ­
Model RD234 1 with DC Amplifiers and cebtes-.
ship wt . 75 lb $250.00

See other ads for our Ie prices and write for our
catalog. Stop in and see us when you 're in Sf.
Louis.

JEFF-TRONICS
SO LA CONSTAN T VOLTAGE TRA NSFOR M­
ER. type CV. 222-962 SE93. 1000 Va.
108-1 32 volts input, 11 8 volts ou t. 8.48 amps,
60 Hz. Brand new. Shpg. Wt. 65 lb s.
$35.00 each .• ••.••• •. •...... 3 for $95.00

POWERSTAT, 230 v. input, 0 -230 v. out. 35
am ps max .• 60 Hz. 14 " wide, 6 Y. " high. No
cover o r dial. Used. exc. Wt. 75 tbs.
$22.50 each • • • . . . . . . . •• . •• •5 for 5100.00
(above 2 i t ems sh ip by REA or motor freight)

Panoramic SB-8B T ·l000 Spectrum Analy zer. 5
Me. IF . With power supply $200,00
APR ·4Y receiver wi t h CV-253 plug-i n. T unes
38-1000 MHZ. 11 S v. 60H z $200.00
H-P 100.0 Frequ ency Standard $135.00
H-P 524-B Counter. 10 Mc 5250.00
526 -A Video Amplifier plug-in for 524·B. C. 0 .
. . . . . . . . . • • • • . • • . • • . . • • • . . . . • • . . 550.00
526 -0 Phase Unit plug-in f or 524-B. C, O.
M easu res phase angle to 0 .1 degree . . 5100.00
H ·P 7 15-A Klystron Power Supply .... $60.00

Sen d for catalog of surplus electronic equip­
m en t & parts. 2Sd for handling.

JEFF-TRONICS
4252 Pearl Rd., Cl eveland. OH 44109
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One hundred watts from your mobile rig
will stomp everything in town. including
most of the home rigs. At 13 amperes it will
deflate yo ur ba ttery unless yo ur ca r is set up
for this type of demand . An alter na to r
syste m ha s a lot to recomm end it wh en you
an: asking this fro m the car. Perhaps the 4 5
watt unit is marc practi cal for your system
wit h its SA demand. 45 watts is st ill a lot o f
soup and sho uld easi ly double yo ur range
into the repeaters.

Are these amplifiers difficult to install'!
No. Being small, 3" x 4 " x S y," for the 100
watt model, they wil l mou nt just about
anywhe re. My own prefere nce is o n the
fi rewall under the fro nt hood whe re the
battery cable ca n be relatively short and
deliver the 13.8 volts in good shape to the
unit. A coax cab le fro m the amplifie r runs
th rough the wall to the back of the tran s­
ceiver, while the anten na connec ts to the
other end of the amplifier.

When you turn on your transmitter a bit
of the rf is rectified as it enters the amplifier
and this actua tes a send-receive relay, sw itch­
ing the an tenna to the ou tp ut o f the
am plifier. A 2N22 22 transist or is used for
the switching function, and TRW I'T-S71 Os
are used for the amplifie r. with on e as a
driver and three in parallel in the final. As
soon as the ten wa tts of rf stops coming
through the hose from the transceive r the
relay reconnects the antenna to the trans­
ceiver. cutting the amplifier ou t of the
circu it.

If you arc having tro uble ge t ting into a
repeat er yo u might consider going the power
amplifier route .

In Action!

Using the Tem po 100 walt amplifier I
have yet to find o ne repea ter that I can hear
well that I can 't get into. Wit h the amplifier
off, my signals are frequent ly either marginal
or else just don ' t make it a t all when I get on
the other side of a mountain, even though I
can hear the repea ter enough to copy it.

If yo u ca n ge t into every repeat er you ca n
hear, then yo u have nothing to gain fro m
add ing an amplifie r. If yo ur signals fade o u t
before the repeate r, perha ps th is is your
answer as it was mine.

. ..W2NSD jI
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John J. Schultz W2EEY
1829 Cornelia St.
Brooklyn NY 11227

OPTIMAL VERTICAL

ANTENNA LOADING TECHNIOUES
The au thor discusses the various techniques used to load vertical an tennas.
From the viewpoin t of reasonable per formance, ease of construct ion and
bandswitching, a combination of top and base loading is favored. The
construction of a pra tical an tenna is illustrated.

M any amateurs are faced with antenna
placement situations which do not

allow the erection of full-sized antennas. A
loaded type of vertical antenna is often the
only antenna possibility . Often, even a trap­
type vertical cannot be used on the lower
freq uency ba nds because of the size of such
an antenna and its support requirements.
The only choice then is to use as long a
vertical antenna as possible with as much
loading inductance as necessary to resonate
the antenna on a desired band . The physical
length of such an antenna may be 1/6 or less
of the electrical length it represents through
inductive loading.

The subject of how to produce efficient,
extremely short-loaded antennas has been
the subject of numerous studies by com­
mercial and military organizations. The pur­
pose of this discussion is not to delve into
the more advanced techniques which have
been developed since such techniques often
require special constructio n and special
equipment for a relatively small gain in
antenna efficiency . This approach may be
necessary in some situations where the capa­
city of the power supply for a portable
transmitter is limited and the only possi­
bility to improve the radiated signal is
through increased antenna efficiency. In the
amateur case, and particularly for the new-

JANUARY 1972

comer who starts with a low-power trans­
mitter, it is often easier and more econorni­
cal to first try increasing the transmitter
output level (via an inexpensive linear ampli­
fier, for instance) rather than getting in­
volved with complicated antenna construc­
tion projects. Therefore we will discuss only
the simple forms of antenna loading which
have been well proved and which are easy to
build. The material is particularly oriented
toward the newcomer who would like to
construct a simple loaded type of vertical
antenna that will give reasonable results on
one or more high-frequency bands.

Loading Variations

A full-length quarter-wave antenna will
have the current distribution shown in Fig.
l A. If the physical length of the antenna is
made shorter than the required electrical
length, a loading inductor can be used to
establish the correct electrical length . When
this is done , the current distribution may
appear different than in Fig. I A, depending
upon where the loading inductor is placed. If
the loading inductor could be distributed
over the entire length available for the
antenna (helical loading) the current distri­
bution would look the same (Fig. I B).
Placing the loading inductor either at the
extreme top or bottom of the antenna will

87



POWER SUPPLIES
Excellent for 12 vo lt transceivers. general

purpose experimenting, or for I.e. logic . Each
supply fea tures l.C . voltage regulation . Output
vo ltage va ries less tha n 1% of supply vo ltage
from no load to fu ll load. The power supplies
are also current protected. A momentary short
w il l not har m th is uni t .

P 51 5 vo lts @ l A 3 0 .0 0
P9 1 9 vo lts @ l A 30.0 0
P12 1 12 volts @ l A 30.00
P 122 12 vo l ts @2 A 35.0 0
P 12 5 1 2 volts @5 A 4 0 .0 0

TER .l1S: Send check or money order plus 1.00
postage. Allow 3 weeks for delive ry ,

RIM SYSTEMS
18 79 Princeton o-.. Clearwater FL 335 15
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WORLD 0SLBUREAU
5200 Panama Ave., Richmond CA USA 94804
TH E ON LY aSL BUREAU to hand le al l o f
y our aSLs t o an y wh ere ; nex t door , the nex t
stat e , t he nex t county . t h e who le wo r ld . J ust
b undle them up (p lease arrange alphabet ically)
an d send t h em t o us with payment of 5d each .
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produce the curre nt dist ributions shown in
Figs. IC and I D. Various points can be
advanced fo r either top or bottom loading.
Top loading has the advantage that the
greatest curre nt flow will take place in the
metal rod section of the antenna and,

therefore, less 12 R losses will take place in
the loading inductor on top . Bottom loading
has the advantage tha t the loading inductor
can easily be ba ndswi tc hed . Also, if the
loading inductor is constructed of heavy
enough wire. the losses can be held to a
tolerable level.

Aside from placing the loading indue­
tance eit her at the extreme top or bottom of
the antenna. one could also place the loading
inductance at the center of the antenna 0 1

place a portion of the inductan ce at the top
and a po rtion at the bottom of the ante nna.
The current generation of mobile ante nnas
generally uses cen ter loading because of 0:1

Fig. 1. The dotted lines show the curren t distri·
bution on a full length ~A vertical an tenna (A ) and
various forms of physically shorter, in ductively
loaded an tennas.

FM Schematic Digest
A COLLECTION OF

MOTOROLA SCHEMATICS
Al ignment, Crystal, and Technical Notes

covering 1947·1960
136 pages 11 y," x 17" ppd.$6.50

S. Wolf
1100 Tremont Street

Boston, Massachusetts 02120

VIBROPLEX
ENJOY EASY,

-... RESTFUL KEYING
$21.95 to $43.95
THE YIBROPLEX

CO.. INC.
833 Broadwav.

New Y o r k, NY 10003

88 73 MAGAZINE



--,I
/
I
I
I
I
I
I
I

/
/

/

CRYSTALS FOR FM RIGS
Regency , Varitronics, Drake, Tempo, Swan, Stan ­
dard, etc . Receive $4.50 T ransm it $5.50. Al so
crystals fo r police receivers - Regency, Be arc a t ,
etc . $4.50

Quick Delivery - Postpaid (3rd Class)

DERRICK ELECTRONICS,INC.
P .O . Bo x 4578 , Broken A rrow, Ok la. 7 4 0 12

Slgna//one CX-7A
New "A" model Now Avai lable

S tilt $2195 - Grea t New Reliability

Fig. 2. Splitting the inductive loading to both ends
of the antenna produces the current distribution
shown.

.~ -

P.O. Box BOO Biscayne Annex Miam i. Florida 33152

508 East Washington St. , Arcola, Illinois 61910

P.O. Bo x 112
Succasun na, N. J . 07876
TEL: 201-58 4-65 21

THE EASY WAY!
• No Books To Read
• No Visual Gimmicks To

Dist rac t You
• Just Listen And l ea rn

Based on modern psy chological
techniques- This course will take
you beyond 13 w .p .m . in
lESS TH A N HALF THE TI ME!

Available on magnetic tape,
$9.95 - CaSlie ne. $ 10.95

We manufacture a co m p le te lin e of converters fo r
50 through 432 MHz. Models to suit a ll needs. DX,
FM . ATV, MARS, etc. A postcard will bri ng ou r
new FR EE CATALOG with pictures, schematics,
specifications and prices.

JANEL
LABORATOR I ES

~~~.~.~~~,~.~5 $249.95*
' e c e lve c ha n ne ll . • 2 m e le, t .anlc e;wer ·Su'n ..s ted hSl proce

~PEARCE-SIMPSON
..CI\IISCN a tiLAIllbIN:i Cc:YfI:YATCN

VHF CONVERTERS

Phone/w rit e Don Pay ne, K4 1D
For a b rochure o r big trade -in on your gea r

PAYNE RADIO
Bo x 525 Sp ringfie ld, Tennessee

days (615)384·5573 . n igh ts (6 15)384-5643

Alb um co ntains three 12"
LP's 2%hr. Inst ruction.

Y o u can h ave theT () I' '-'11. 51GNAJ.
with our base station antenna . The AT·2FM o ffe rs
you 6 dB Gain. 1.5 : 1 V.S.W .R. (or better) and 3
Mega-Her-tz Bandwidth centered arou n d 146.94
Mega-Hertz .

F or full d etails write : Bo x 3 57 R .R. 5
AN·TEK INDUSTRIES E lkhart , Indiana 46514

combination of electrical and mechanical
factors. The loading inductor need not be as
heavy as a base-loading inductor to keep
losses to a reasonable level, and the physical
placement of the inductor allows a flexible
upper section for the antenna , as well as
access to the inductor for bandswitching by
changing inductors. However, for home­
station usage. the proper placement o f part
of the loading inductance at the top and
bottom of the antenna, as shown in Fig. 2,
has a better combination of electrical and
mechanical advantages. The placement of
part of the loading inductance at the base
does not optimize the sit ua tion where the
highest current flow is through the metal rod
of the antenna, but it is also true in a
practical situation that the most severe
ground losses would st ill take place at the
base of the antenna. So the actual increased
loss that results as compared to solely top
loading the antenna is a small price to pay
for the convenience factors involved in
bandswitching and impedance matching the
antenna to a transmission line . The top
loading that is used insures that a good
portion of the highest current flow will take
place in the metal rod.

Finally . the splitting of the loading indue­
tanee between the base and the top of the
antenna greatly simplifies construction of
the antenna for home stat ion usage where a
tingle long aluminum or steel piece of tubing
.s used as the main element of the antenna.
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• Comoenbte w Ith a ll su b-au dib le tone systems such as
Private Line , Chan nel Guard, QUie t Channel . etc .

• Glass epoxv PCB 's & SIlicon xs. ns t hroughout .
• Any reed s. except specia l dual co il ty pes may he used .

Motorola. G.E ., RCA . S.D.L., Bremco, etc.
• All are powered by 12 vdc.
• Use on any l o ne frequency 67 Hz t o 250 H z
- Sma ll se-e 1.5 )( 4 )( .75"
• A ll p a rts inc luded except reed and reed socket
• Po stpaid - Ca lif. residen ts add 5% sales ta x

COMMUNICATIONS SPECIALISTS
P.o . Box 153 rea CA 92621

T V · 7/U ELECT RON TUBE TESTER
POR TABLE DYNAM IC MU TU AL CONDUC T ANCE T Y PE

KITS Sub-Aud ib le tone

/- APPROX 60 JlH-6' TURNS
NO. 14 AWG. Z- 1/2 in . OlA.

/ - 10 f, ROO, 1-1/2 In OIA.

'0-70.1\. LINE

Practical Example
Figu re 3 shows a simple antenna using a

lOft aluminum rod and top and base
loading which I const ructed for use o n 80

and 40m. The maximum amount o f to p
loading was utilized that would still permit
enough base loading to be present on 40m so

a coaxial transmission line could be t apped

o n the base-loading inductance for a proper

impedance match. For the lO ft rod , this
meant a maximum top-loading inductance o f
abou t 60 MH. Since the top loading is fixed,
this meant that the base-loading inductance

has to be increased as necessary o n 80m to
resonate the antenna. Again , about 60 pH is
necessary. T he coil dimensions shown in Fig.

2 are those fo r which B&W o r Air Dux coil
stock is available . If possible, it would be

desirable to increase the diameter-to-Iength

ratio of o ne or both coils (maintaining the
same inductance) so that the diameter is

about half the coil le ngth . This would ra ise

the Q and improve the overall antenna
efficiency. Such construct ion would make it
more d ifficult to tap the transmission line on
the base-loading coil but it should be easy to
implement for the top-loading coil. T he
top-loading coil used is a salvaged coil from

Fig. 3, Dimensions and coil srzes for BO/4 Om
antenna.

GROUND POINT
I .

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

Tenny Freck W4 WL - Sandy Jackson Mgr.
Harvey Nations W4 V OV

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

Serving the amateurs for 43 years

MO T CARRIER DIODES: MPUOL.. S90,tzISIO.OO Mol<h .d 'Y HAl 41$U 5

~
lENfR$; I N41UlJ$.J. IN 4lJJI5hl.I N41UI6.M.I N47UiU'l.

IN4lJ911,1.1. IN41421tZ,J. IN4n2112w!. 1_tl S ,15

, lINUR IC$: I09N ",$ ,15 101l.110N SI,Z5 14IN S1,50
MCIUIG$J15 MC I 96li. _ SJ Z5 MCI590G ..- S51i0

OIGITAL ICS: f~ LI2J... S ,10 MCII1P _ SJ,]O MC12.1f' S .15
flIRTL : flICJ' I ' .. ",,$ I ,)(I CIIOI' SJ.M flIC11OI' .._ .._ .lUO

",C124' . MC12~. MCJn,. MCJlZP " " _ _.11,05
"'C1I IP,_ ,SI 15 "'ClIIlI' "_._..__. SUO MeI1I01' _ SSU

O"TTl : 14l1li,1411. IW. 1410, lUI, JUO. 1440 __.._ __.. S ,41
1401, UOS _ ,S II 1441. 1415. 14K..__ UDG 1442 __....51.25
1412. $15 IllJ, UI4 __.lI.0!i 1115._ ._.$1.40
1... ._._ $1,15 14M. UIZ. 7493, ... ..__ $2.10 J4121....__ SI ,1eI

fETS 40l1n"'OSfET.._ S1 1l1 WfIDt_ .._..I .5O 2fUIII .__.I ,55

TOROtOS: I G_ CFll2o&. CFU2QI . CfUl ·0L _ _ _ _ _ .._.I ,loll
CF1U OJ _ .$I.n fERAOXCUIE fEARITE IE OS ...1D1SUS

CINCH ICSOUE TS: . ·ICS. 140"_.1 -'I II-ICS. 15-0" .....$J.

.....111' OTM( R OlYIC!S ... 1110 COIolf'DIII! lilTS 1111 STOC llWRln f OACATALOG.

HAL DEVICES
Box 365L. Urbana IL 61801 • 217·359·7373

FRECK RADIO SUPPLY

Large Stock of Used Equi pment. FREE list
upon request . We stock Collins. Drake e
G al a x y e Ke nwo od e Signal One • Swan
e Ternoo e Hy-Gain. Newrrcnlcs e Several
Others.

Used 10 tes t " n d m e a sure t h e per
to.mane" capabili Ties, a n d 10 dele.
",m" the .eJect,on lim,ts fo r erec
Hon T u bes u..ell ,n Receivers. lOw
no "'e' T r a n S/n iuer'). & In m any
c u-e- e1e<; I .onlC equipment. T h e
te$l$ maue e-e 10' d y o 3rnic mulu31
condue lance. emIssio n. sho r ts . gas.
norse. continuI t y, p ,l o t la m p . elc
Teil soc k ets are l o r toc tat. octat, 4 .
5, 6. 7 pin, No rval 9 , 7 pIn m ", i3
lure. sub mI n. , d & 1131 acc eo. e t c .
W Hh Sl',ec.al aoa oters {tH AT A AE
OP TION A Ll 829, 832. 2 C39 a n d
slOh mono lu hes w ith long leads a lso

ca n be rested. Power r eq ,," ed 1 1 5 Voll 5 0 to 1 0 00 c ycle s
T u h e l e St rfafa char IS. test le a ds a n d p in Stra",l h leners f o r 7 &
9 pIn are Included S'le 6 1 4 ~ 8 1/ 2 " 1 5 3 4 " W t. : 2 0l h s
PR IC E S Used se-v.ceeere $ 19.95 Che<: keo:l ~ 525.00
A dap t e r lo r 2C39 $5.00 F o r 8 29 832 $5.00 f or
su b mon, Lg. Lead 53 .00 All p"ces F O B Lllna . O H.

De". 13 - SEND FOR NEWCATALDG

,-- HRI..!?:..:EV.:..::IC~ES:...-_---,
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. . .W2EEY

W orks on
110 VAC

$12,95

BOX 310
DEPT. 73. BOSTON MA 02101

Circ u i t board w ired & tes ted.
T TL logic. Power line frequency coun ter for 3 m inu t e
or less t im in g and c o n t ro l. Easily reprog rammab le
diode ROM uses o n ly 27 diodes (d epe nd ing o n ca lli to
send D E " a n y c a ll". Low Impedance aud io wi t h
vo lum e and t o n e c o n tro l. All c ircu itr y includi ng PS ~n

sma ll G l 0 glass PC board. Write for f u ll d eta ils. HAL
DEV ICES . BOX 365. URBANA,ILLINOIS 6 1801

NU SIGMA ALPHA

WE PAY HIGHEST CASH PRICE
fo r Electron Tubes & Semiconductors
Immediate Payment on Unused Tubes

H & L ASSOCIATES
Elizabethport Industrial Park
Elizabeth , New Jersey 07206

(201) 35 1·420 0

ARNOLD'S ENGRAVING
Personalized

I n t er national Amateu r Radio F r aterni t y . Mem­
berships now-available. Includes wall certif icate,
1.0 . c ard , newsletter, and more. Send f or free
brochure.

....tal..x Lap.1 lor. $1.50 M.tolt.x TI. Clip. $2.25

WA2ZHA

ARNOLD'S ENGRAVING
2041 L1..d•• St. Rld9.woocl. N.Y. 11227

ELECTR.IC

ON·THE·AIR
SION

WITH CAll

r- HR~E._VI_CE;,;;.S _

HAL 10-1 REPEATER
IDENTIFIER

1750 0
No simple, short-loaded antenna will be

.xt remely efficie nt on the lower freq uency
iands. However, the antenna described will
vork reasonably well for its size and it is a
iractical solution for a simple to construct
nd inexpensive antenna where space is
irnited . One point that should be carefu lly
.bserved in installing the antenna is to
rovide a good ground connection either in
he form of radials or connection to some
rrge metal structure. If no ground connec-

n possibility exists where it is desired to
istall the antenna and no room exists fo r
id ials, two antennas with similar loading
oil arrangements can be combined to form

vertical dipole , or they can even be
taunted at right angles to each other in the
rrrn of an L.

;ummary

a commercial trap-type vertical antenna . The
necessary loading inductances fo r o ther
bands o r with ot her lengths of tubing can
eit her be calculated fro m handbook data or
it can be easily experimentally determined.
In the latter case, the maximum amount of
top-loading inductance is used on the highest
freq uency band t hat still allows a sufficient
amount o f base-load ing to permit matching
the transmission line. The base load ing is
then increased as necessary to resonate the
antenna on the lower frequen cy band.

An swr meter is the only instrument
necessary to adjust the antenna . Starting on
the highest frequency band , the minimum
amount of inductance is used in the base coil
that permits the transmission line to be
tapped on with a I : I swr. On the lower
freq uency ban d, the base coil tap is first
changed to bring the swr down and then the
transmission line tap readjusted to finally
lower the swr. It may be possible to find a
:ompromise tap point for the transmission
:;0 its position does not have to be changed
when changing bands. The actual changing
of the coil o r transmission lin e taps can be
lone with relays or manually with clips, as

Iesired .
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•

moBel FM3601
~ 8 Channels with Instant Push Button swjtching

.. Solid State-using the finest quality silicon transistors

.. Helling trimmer for each receive and transit crystal

.. High quality mechanical filter for adjacenl chann~ rejeclion

.. Mllitary-grade, glas!J.-ePOxy printed circuits

.. Rugged, serviceabJe design. Compact, but not crowded

• Quick removal Iray mount for &e<:urity

.. 25 transistors. 1 IC. 1 MosFat, 16 Diodes

.. Receiver R.f. stage protected from overload

.. Diode protected Dual-gale FET mixer

.. Dual varl-eap phase modulator $29995
Co mptete w ith mtcrophone, mobile mountll'\g

tray and 2 p.ir of cryst al s, (14694T/ 146,94R and 146.34 T/146.94R)
Model PS-2923 AC Regula tio n Powe r Su pply $JCJ.95

•
TRANSMITTER
RECEIVERS (f~~~ ~~~)to

C O MPL ETE FLEXIBILITY FOR
FOR MOBILE - BAS E - HAND HELD

Ma ps showing
the area co vered
by most of the
repeaters.
An u p - t o -date
li.s tin g of t he
open re peaters
nationwide .

•

- .- -.

a business trip or conve nt ion . .. what
repeaters can you use with the little rig
you plugged into the rented ca r? Check
the AT LAS!

Or are you just getting the FM bug and
wondering whether there is a repeater
wh ich covers your town? Check the
AT LAS.

Going on a vacation and want to ro ute
you rself through as many repeaters as
possible? Check t he repeater ATLAS.

Is your repeater group thinki ng of
changing frequencies? Check the AT LAS!

HOT OFF TH E PRESS
Order today ..... ONLYS1.501 postpaid
Repeater Atlas Order Blank

73 Magazine Pete rborough NH 03458

Name Call __

92

This is the book to have for your glove
compartment in your car. When you are
travelling now you will know what chan­
nels to use to get into the repeaters. Say
you are driving along the New York
Thruway .. . what repeaters can you use
and over what range? Check t he AT LAS.

Perhaps you are flying into Ch icago for

Address _

Citv State _ _ -L7ip _

$ 1.50 enclosed for one copy of the ATLAS.

$ 10 .00 enclosed for 10 copies of the ATLAS

(cl ub specla fl .
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30 m Hz Pa nad a p t er for the above .. . . • •... .•. . . 12 9 .50

R. E. GOODHEART CO., Inc.
Box 1220 cc. Beverly Hills, Calif . 90213
Phones: Area Code 213, Office 272·5707

B RAN D N EW FREQ·SHIF T TTY MO N IT O R :
NAVY OCT·3 : F ~l Receive r t y p... f r t' q . ran l/, e I to 26 ~1I11
In 4 bands. cone . tunmg. Crysta l cahb. R eads u p t o 1500 III
d ..natlOn o n bu il t- In V TV:\1. Cost $ 110 0.00 e a(' h ! In
~rljtina l box, "" ith instruct. book &. eord . rob ~lariposa.. C,j l.
S hpg wt 11 0 Ibs .• • . . . . . . . . . ••• • . •• .• . . . . • . . . . q 9.~0

We h ave the bes t tes t-equipmen t & oscilloscope
inven tory in the c ountry so ask for your
nee ds . . . don 't ash fo r an overall ca talog .
we also buy, so tell us w ha t y o u h ave.

NEMS-C LARKE =1670 FM R nT 55-260 :\I"z

~V"Rcvi/CO",p.1raioi ii,; : 20 ':\i ili:~I;d stat; · : :~8:gg
sse Converter CV·591A/UR R ( 455 KU z) wlboo k . 1 3 7 .5 0
Ferris =32 ( .) Fi..ld S In"ng th :\Iele r is a red-hot rece iver
f r_om 1 50 KH z to zo :\l lIz. o nly 95.00
Empire D e v ic es N F ·114 R F I met..r is .. red-ho t rtl.:.<j.....r
f rom 1 50 RIb to KO ,\lIb :at~.OU
Spectru m A nalyzer Give-Away: Pold ra d TSA w ith STU-b
hf' ad : I O-tOOl) Mill . Looks good. so ld a s-is •..... 350.0

REGUL. PWR SPLY FOR COMMAND, LM, ETC.
PI' · J 06 / U : ",Iett'rt'd . K·nob-adju stabl.. 9 0-2 70 v u p to 80 m il
de ; also select a n AC of 6 .3 v 5 A . o r 12.6 ,. 2~, A o r 28 .­
21/. A. With matinjt o u t put plug &. all t" l'h . cata. S h p l!: . ..... t.
5 0 1bs 19.50

HIGH·SENSITIVITY WIDE·BAND RECEIVER
C OMM U N ICA T IO NS . BU G DETE CTION

. SPECTRUM S TU D IES
38·100 0 MHZ AN /ALR ·5 : C o ns ists o f b ra n d n e ..... tum'r/
conver ter CV·25 3 /ALH In origina l faC'ton' pack and a n (·lt C' .
used. Ch ecked OK & grtd main rl' c ['Iv"r H -4 4 4 mod tffed fo r
120 v. 50/60 h z. Tht· tuner " o w rs t l", ra ng", in 4 band s :
t'ac h ba nd h as i t s o ..... n T ype N Ant. in put . Packed w it h eac h
tun e r is th.. fac to tY. ill s.Qector;'$ c h eck o ut shee t. T h e one "" e
opt."ne d sh owed S e N::;;1 r1 VITv : 1. 1 uv a t 3 8.4 mh z, O .~ a t
13 3 .mhz, 5 a t 5 38 mh" . 4 "l at 77M mhv, 7 a t 1 ghz . Th ..
rec.. lve r is actuall y a 3 0 mh z IF amp !. ",·'t h a ll that roll o ..... s .
in(')udlng a diod.. meter fo r reta uv.. signa l str.. njtths : a n
a u en, cali b rated in 6 db steps to - 7 4 db. follo ..... ed b y a n
AVC position ; Pan " Video & A F" OUUlutS : s..... it ch set..(' t pass
or ±20 0 k hz o r ±2 m hz; and SELECT AM or F M ! With
Handbo o k &. p r . in pu t p lug. all o nl~' 3 75.0 0

BARGAINS WH ICH THE A BOVE WI LL POWER :
I.M -(*) Freq . Me tl'r : I 25 -:W M ll l_•.0 1% . CW o r AM . with
sl·rial·.ma t e h ed ca li b. bo o k , t ech . da ta. m a ti n g plug. Sh iPPin g ]
w t. 16 lbs 57.5 0
T S ·3 23 F reQ. M .. t.-r : 2()-4 80 mhz. 00 1 ~ 1 6 9 .50
R 23 A / ARC 5 Comm.md Q -5 '" r 190 -550 K Hz. (" 'tC. co ne 16 .9 5
A . R .C. R 2 2 Command ecvr 5 4 0 - I 600 KH r , exc. con d . 17.95
A .R .C . Rl5(MI L tt·5(9)Co m mand. 108-1 3 5 MH z .ne w27 .50

I A." G L.. . .
~O · I OO '· 15 /" .00

IS ...... TA,IIC ....... 'T
s-sov 7 f a '-OO

2 AMP BULLETS
12_200V Sl.00
1~500V $1.00

8 eecv $1.00

7 seA ..L C O.
n·'oo'- '''''' .00

NO SALES TAX - WE PAY POSTAGE
OTHER PROOUCTS ON REOUEST

PARK ELECTRONIC PRODUCTS
P.o. Box 99, N. Salem, N.H. 03073

603-893.Q276

• • .
FULL WAVE BRIDGES

'"v I 2Amp I :JAmp I SA mp I IOAmp

'"V I 1 .25 I 1 .35 I 1.50 , 1 .70
tOOY I 1 .50 , 1 .60 I 1 .75 I 1 .95
aoov , 1.75 , 1.115 I 2 .00 I 2 .20
.aOy I 2 .00 , 2.10 , 2 .25 I 2.45
ecev , 2.50 I 2 .80 I 2 .75 I 2 .95
800V I 3 .00 I 3 .10 I 3.2 5 I 3 .45

SILICON CONTROL RECTIFIERS
••v I 1 AMP' , 3 AMP , 7 AMP

•• I . 2 . , ... I . 2 .,.. I ... I .ae I .n
2 •• , ••• I ••• I •••,.. I ••• I .r c I •••••• , ." I ••• I •••••• I . . I · . I ' .00
.00 I • • I • • I 1 .30

TRIACS
••v I 1 AMP I 3 AMP ' 8 AMP 11 0 AMP ' 15 AMP

'00 , ••• , ••• I ." I 1 .00 I 1 .20
2 •• , ••• , ." , 1 .00 , 1 .40 I 1 .80,.. , 1 .00 , 1 .10 I 1 .25 I 1.90 I 2 .20

••• I 1 .30 I 1 .40 I 1.80 I 2 .30 I 2 .80

••• I 1 .60 , 1.80 , 2 .10 I 2 .75 , 3 .10

1 AMP
SlIleon Rectifier

Choice of P.ekaKtl
B ull.t ·Glass· M in· Met.1
C 20·,50V 0 ,5·800V
o 17· 10 QV 0 4 ·1 00V
o 12·20 0V 0 3·1200V

3 AMP
C I !I· SO V [J 4 .6QOV

g
o l O-IOOV o :l'SOOV

8 ·20 0V 0 2 ·I OOOV
,5·400V a 1 -120 0V

CIRCUIT BOARD SPECIAL
"'·A,prod,...t.l)' 200 d lodes-7 tr,",lltor l ­
Dyer SO res istor. co""lel. wltll board l-$1.2S

4 0 Amp. S t ud 24 v . • . . •• •.... . • • • •. 7 for $1 .00
P I• • Uc lo w paw..r trllnalalon PSP S o Teu 25 ' or $1 00

$ PEP $
Distributor Of Electronic

Components
MONEY BACK GUARANTEE

WANTED! TRADE-INS
WE NEED THE FOLLOWING TRADE-INS FOR NEW FACTORY BOXED DRAKE
AMATEUR GEAR. IF YOU HAVE, WILL ALLOW ON YOUR CLEAN TRADE-INS:

CO L LINS 75A4 S IN ABOVE 3 0 0 0 $375.00
COL LINS 75A4 S!N B E LOW 3 000 5300.00
COL LINS 32V3 .. ... . ..... . . . . .....•... . .•.• ... . . ... $150.00
COL LINS R -388/URR OR 5 1J3 .... .. . .... .... ... . ....• . $350.00
COLLINS A -3 8 9 / U AA . . .. . .... ... ..•... . _ . _ $300.00
CENTRAL E LECTRONICS 10DV • • .. . •••••. . . •. •. .•. $350.00
CENTRAL ELECTRONICS 200V $400.00

SWAN 350C WITH 1 17 X C • .• .....•. .. ..• ... .. •. •.. . _ .. $300.00
SWAN soae WIT H 1 174C $400,00
H A M M AR L UN D HQ- 1 45C O R X ••.•• •••. ..•••• ••• •. •• •• $150.00
HAM M ARLU ND HQ·180A O R C ...... . .. . . .•. .• •••. •.•. 5225.00
S BE·34 TRANSCEi V ER $175.00
MILI T AR Y R-390/UAR RECEI V ER $450.00
MILITARY R ·390A !URA RECEI VER , . .• . . . . . . . _ $550.00
MILIT ARY TS-4978/URR SI G NA L G EN ER ATOR 5140.00
MI LIT ARY TS-Sl0A O R HP608D S IG GE N $400.00
MILI T A RY AR C102 O R 5 1ST TR ANSCEI VER . .. ....•• . . . 5750.00

TELL US WHAT YOU HAVE A ND NE W DRAKE GEAR YO U WANT. Write or phone 8 13- 722-1843.

• SLEP ELECTRONICS COMPANY •••• 2412 Highway 301 Ellenton FL 33532.
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RAD IO AMATEUR 116 k. ca 00 INC

Dept B 925Sherwood Drive
lake Bluff. II I. 60044

"I I,

50 YEARS OF SERVICE
TO RADIO AMATEURS

-_.---

- ­.- -.-- -- ._--
._-- .-

Over 180,000 QTHs
in the OX edition

$69 5

._-
-:::,;:::;"0:;;..-..-.._-- "._-­.-

Theseva luab leEXTRA featu res included in both editions!
• QSl Managers Around • Prefixes by Countries!

the World! • Zips on .11 QTHs!
• Census of Radio • ARRl Pb f

Amateurs througbout .• .. lone re
the world! Alpbabet.

• Radio Amateurs' Licelse • Where To Buy!
Class! • Great Circle Bearings!

• World Prefix M.p! • Inlera.lional PosI.1
• International Radio Informatioa!
• Amateur Prefixes • Plus much more!
See your favorite dealer or order direct (add 25¢ for
mailing in U.S., Possessions & Canada. Elsewhere add
50¢).

73 MAGAZIN E

HERE IT IS! . . . one complete u.s. Callbook
and one complete OX Callbook per year and no
change in price. In addi t ion you can keep your CAll­
BOOKSup-to-date through a subscription to the new
Service Edit ion Series pubiished each March 1,
June 1 and September 1 - each one covering new
licenses and all activity during the preceding quar­
ter. Annual subscription to complete Winter CAll­
BOOKS plus 3 Service Edit ions only $14.95 postpaid
for Ihe U.S. and $11.45 postpaid for the OX.

Over 285,000 QTHs
in the U.S. edition

$89 5

YOU

FOR IT.

AMERICAN CRYSTAL CO.
1623 Cenlr,1Ave.• ki nASCity. k,n. 66102 Tel. 913.342.5493

Mfg. Cryst, ls for most c:ommunicllio n Equip.

For use in: Small orders accepted Crystal prices @.002%
TWOWAY FUNDAM EN TA LS:
SCANN ERS ~R 20 21014.9 MHl $5.25
MONITORS 15to 19.9 MHl 6.10
TRANSMITTERS THI RDMOD E
C.B. SYNTHESIZERS 10 to 44.9 MH l 5.35
REPEATERS 45t0 55.9MHl 6.10
SCANNERS lOper. 152.5 to 163.5 MH l ...002% 5.00
ELEMENT CR YSTA LS .0005'\

(channel freq. changed in customer's elemenl) plus pig. & ins. 15.00
C.8. (Class 0 Single channel. 1 to 23) . .... .......• ......... 2.75
Amateur, HCS/U. + or - 1 K.C., 32 pt., Fund 3.5 to 8.9 MH l . . . . 3.00

Ex tras: Oven use $1.50, Subminiature .25t .093 pins .10t
Posteqe: 1/2 crystals 2 OlS. each additional 112 crystals 1 Ol.

Write for quantity discounts

94

"Includes
f inished walnut

console. (Only
$1446 if you build
your own conscre.)
Amplifier, speaker

system. optio na l
accessories extra.

You couldn't touch an organ li ke this in a store for
less than $4,OOO-and there never has been an elec­
tronic instrument wit h this vast variety of genuine
pipe-organ voices t hat you can add to and chanee
any t ime you l ilte! If you've dreamed of the sound
of a large pipe organ in your own home, if you're
looking for an organ for you r church, YOU 'll be more
t hrilled and happy with a Sc hober Recital Organ t han
you could possibly imag ine - ki t or no kit.

You can learn to play it - and a Iult-alze, full -facil­
ity instrument is eas ier to learn on than any cut-down
" home" model. And you can build it, from Sc hober
Ki ts, world famous for ease of assembly without the
sl ightest knowledge of electronics or music, for de.
sign and parts Quality from the ground up, and­
above all - for t he highest praise from musicians
everywh ere.

Send ri ght now f or t he full-color Schober catalog,
containing specif ications of all f ive Schober Organ
models. beginning at $499 .50. No charge, no cbtlaa­
t ton . If you like music. you owe yourself a Schober
Organ!

Build this ipelike
Schober Recital Organ

or only
*$1850!

......_--...........•.•.......
: The fJJoIt~'torgan Corp., Dept. 0·10 :
: 43 West 6Jst Street, New York, N.Y. 10023 :

I 0 Please send me Schober Organ Catalog and •
• free 7-inch "sample" record. •
: 0 Enclosed please find $1.00 for Iz-Inch L.P. :
• r ecord of Schober Organ music. •

• NAME •• •
: AD DRESS :

• •• CITY STATE ZIP •.._---._---.._---...-...._.....~



P.O. BOX 942 A
l ynnll~ l d , Ma ss .

0 194 0

• EPOXY
• Mlcromlnlatur.
• Obsol.t•• "bulleh"

23 W.3 A.

F u nction S a le
Quad 2 in p u t NAND Ilatlt ..•... $ ,45
5N74oo with open c ol lec t .. ... ,45
Quad 2 in put NOR g ilt. . . . . . . .. ,45
He .. In e rte r . . . . . . . . . . . . . . . . . 4 5
He .. In rter. open collec t . . . . .. .45
Triple 3 input NAND g a t e ,. ,45
Dual 4 input NAND ltate . 4 5
8 Input N"ND g at. . . . . . . . . . .. .45
DUlll 4 Input NAND buffer . . . . . . .45
BCD·to·Oecim...1 d ri .... r . . . . . . . . . .50
BCD·to·7 s..g . d e c. /drl e r 2 .25
BCD·to -7 Hg. d : ./d r l r 2 .25
J.K Master 51 01 fl ip-flop . . . . . . . 6 9
Dual J -K Master s la ... . nip·f1op .. . 8 8
Dual 0 trig g e red nip flop . . . . . . .69
Quad b istable latch . . . . . . . . . .. . . 50
$ N74 73, w ith p.... e e-e -e tea r .88
. 6 · b it mem o ry (sc ratch pad ) 1.50
4 . blt blnll ry full adder . . . . . . . . 2 .25
Deca d . COUrtte r . .9.
8 -bit _h lft r'eg is t.r . . . . . . . . . . . . .50
D i... id . b)' .2 c:ount. r . . • . . . . .. . .50
4 -bit binar)' c:ou trt., . .50
4 _blt . hi f t r e Rlst., 1 .50
4 -b lt re g ister rIKht . N -left 1.50

HAM RADIO

400 me
NPN HIGH POWER

UHf TRANSISTORS

o 2N3632

75e 3 t o r $ 2 .0 0

T )·pe
o 5N7400No 5N740.No 5N7402No 5N7404N
o 5 N7 4 0 5 No 5N74.0No 5N7420N
o SN7430No 5 N7 4 4 0 N
o SN744.No 5N7446No 5 N7 447 N
o 5 N7 4 72No $N7473No $N7474N
o 5N747SNo 5 N7 4 76N
o 5 N746 . No $ N'T.4 6 3N
o SN74 9 0No $N 749.No 5 N7492N
o 5 N7 493 N
rJ SN74 9 4N
n 5 N7 4 95N

o 15¢ CATALOG on Fi ber Optics, ' ICs' , Semi 's. Parts

Terms : mld 1"'..tllj;1;<,. Rilted : net :l O, cod 's 25 % .
Phone Order.. : Wnkefield, M n..a . ( 0 17 ) 2 45.38 29
Ret'llll : 2 J t Albion St.. Wa ke fleld, )\1 11 U .

GIANT SALE ON NEW TTL
TEXAS & NATIONAL IC.
Buy Any 3 - Take 10,". Discount!

•

BRAND NEW! LINEAR IC AMPS
T ype Des crtptton Sale Sale

0 7 0 3 RF·IF•• 4 hookups , TO-5 .. $ • •• 9 3 f_ $3.00o 709C Operlltional Am p _ ~. - _ .59 2 for • •00
o 7.0C D lft. ....n Ua' Amp . . . . .. . .59 2 for • •00o 7 ••C Memor)' , Sen _ . Amp . . . . . 5 9 2 for •.00o 7 23A Vo ltajtll Re jtulator (DIP ' . • •49 3 lor 3 _75
o TVR.200 0 Hi·power 723 ( D IP ) • •59 3 for 3 .95
o 74.C Freq. C ompo 709 . . . . ..• . 9 5 3 lor 2 .50o 748C Fr eq. Adjustabl. 74. . . . . . 9 5 3 for 2 .50
0 7 0 9 -7 0 9 Dual 709' s (DIP) ... 1.49 3 for 4 .00
0 7 4 . · 7 4 . DUll' 74. ' s ( DIP) . . . • •98 3 for 5 .50
0 7 4 9 . 7 4 9 5t.r.o Pre amp (DIP ) . • •98 3 for 5 .50

••• State lI;t , 2 nd choice . Dua l In Lin t> , TO- 5 .

FAIRCHILD IC SALE

Variab le tune- r c a l la c i t a nc ..
d iode s. For 1 00 ' 11 o f tu ni njt
circuits . K it includ es; 5 ·
1 0 p f , 10- 2 0 11f, 20 - 30pf ,
::IO - 4 0 pf , an - nu o t .

I
NATIONAL

o LMS65
• Fador)' GUARANTEED'! ~

o 914 Dual 2 In . Ga le A g'f'bo 92 3 J K Fli p Flop II§, •

LIGHT EMITTING DIODES . ,en
U. , lIS logic: , leOOulS, .,t'- on j»Il8I $ 1 ...J\~\'O -' "-
01' r ight on can:t l. ln" rnt. hf. . 0---

\
VARACTOR DIODES '.S AMP , •••
o 5 for $1---.0- ~LICON RECT

0 4 for $1

Gold

Rhodium

ca ll letters
$5.00 Ea.

$5.00 Ea.

call lette rs

o Gold

o Rhodium

o
o

'), Electronics
Box 1201 B
CHA MPAIG N, ILL.
61 820

o

o

FREE SPEC SHEETS
NOW

AVA Il.A BLE

o Gold

o Rhod ium

;)D ) call letters

7::2n.- \ $5.00 Ea.

A ll iII""trotio",
OT. oduol siz•.

Radio Amateur
Emblems engraved
wrth your call letters.

ONE URfr N[ODERf
• VI' TO 5 FIXED

TONES
I ractory set)

• ADJUSTABLE:
-Duration
-Output

• NO BATIERIES
needed.

• FULLY ADAPT­
ABLE

• EASY I NSTA LLA·
TION

• CONTINUOUS
TON E POSSIBL E

• F ULL 1 YEA R RP
W ARRANTY

Prices: MODEL TB-S

5 lone (sid) $37.50

2 to ne $32.50

Special tones-c-Inquire

(Ill. Resident s.
add 5 % tax)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Rush Order T.: RADIO AMATEUR CALLBOOK, Inc. I
Dept. E. 925 Sherwood Drive, La ke Blu ff , III. 60044 i-------------------------
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PROPAGATION CHART
J, H. Nelson

Good (Open), Fair (0), Poor (X)

January 1972

9
16

23

30

SUN

EASTERN UNITED STATES TO:

u. 5. S. R.

PuERTO RICO

SOUTH AFRICA

INO'A

MEXICO

PHILIPPIN ES

INDIA

ARGENTIN A

AUSTRA LIA

CANA L lONE

ENGLAND

HAWAII

CAHAL ZOIIE

AUSTRALIA

ARGUHIPII'"

-~
MEXICO

I'HI LI""'NES

PuE RTO RICO

SOVTH AF RICA

U. S. S.R.

WESTERN UNITED STATES T
ALASKA .. "

, , , , , , , ,. ..
ARGENTINA " .. , , , , ,

" " " "
AUSTR ALIA

" " .. "
, , , ,

" " "
CANALlOHE .. "

, , , , ,
" " " "ENGLAND

"
, ,

" " " ae " " " "HAWAII

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

INDIA

" " " ae " "
, , , ,

"JAPAN

" •• "
, , , , , , ,

"MEXICO

" "
, , , , , , .. " "I'HILII'I'INES

" .. " " "
, , , , , ~ .

PUERTO RICO -:;i
SOUTH A FRICA ",I ml ml 1111 ,....I" "u. S. S. R. , ,

" " "
, , ~ "EAST COAST
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o M ini-Products 15
o Motorola Cover IV
o Nu Sigma Alpha 91
o Palomar 28
o Park Elec. 93
o Payne Radio 89
o Pearce Simpson 89
o Poly Paks 95
o Rim Sy stems 88
o Robot Cover II
o R P 95
o Schober 94
o Selectronics 80
o Sentry 72
o Simpson 78
o Slap 93
o Sonar 92
o Standard 16
o Tab Books 38
o Telrex 34
o T ensor 33
o Vanguard 22
o Vibroplex 88
o Wolf 88
o World QSL 88

73 Stuff
Reptr. Cire. Manual 44
Ad Ad 56
TVI Book 64
Subscriptions 82, 83
Radio Bookshop 84
Repeater Atlas 92

o Adirondack 28
o American Xtal 94
o An-Tek 89
D A rnold 's 91
o ATV 88
o Callbook 94
o Circuit Specs. 76
o Comcraft 20
o Comm. Spec. 90
o Cornell 68
o Data Engineering 91
o Derrick Elec. 89
o Oy Comm 43
o Dynalab 91
o Epsilon 89
o E.S. Enterprises 76
o Estes 71
o Fair 90
o Freck 90
o Gateway 86
o J .J. Glass 65
o Goodheart 93
o Hal 90,91
o Hatry 22
o Henry Cover III
o H & L 91
o Janel 89
o Jan Xtals 60
o Jefftronics 86
o Juge 70
o Lee Electronics 42
o Linear Systems 81
o Mann 66

ADVERTISER INDEX January, 1972

Please either tear out thi s 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 and send that in. Do NOT
fail to send for data on those products and services that
interest you. Your magazine will be as large as the
number of ads allow it to be . .. so the more you
encourage the advertisers the bigger magazine you will
have. When you send for information, the advertisers get
encouraged. Send.

Name Call _

READER SERVICE

Ma;1 to : 73 INC., PETERBOROUGH NH 03458
PLEASE PRINT OR TYPE

Address A = Next higher frequency may be useful also
B = Difficult circuit this period.

Zjp _

96 73 MA GA Z



THE MOST EXCITING RECEIVER ANO TRANSCEIVER TO ENTER THE AMATEUR SCENE IN RECENT YEARS. THE
KENWOOD R·599 SOLID STATE RECEIVER AND T-599 HYBRID TRANSMITIER HAVE ESTABLISHED NEW STAN­
DARDSOF PERFORMANCE, RELIABILITY, FlEXIBILITY, STYLING AND VALUE.
THE R-599 RECEIVER: _5 microvolt sensitivity THE T-599 TRANSMIITER: Clear, stable, select-
(amateur bands 1.8-21.0 MHz) • Dial readout able side-band, AM and CW • 4-way VFO Flex-
to 1/2 kilocycle. Special detectors for SSB, AM, ibility plus Receiver Incremental Tuning (RIT)
and FM • Transceive operation wit h T·599. when used with the R·599 • Amplified ALe.
Bu ilt-in 100 kc and 25 kc crystal calibrator. Built-in VOX. Full metering, including cathode
Built ·in 500 cycle CW filter • Provision for two current, plate voltage, ALe and relative Power
meter and six meter coverage with optional ac- Output. BuilHn CW Sidetone monitor and semi-
cessory self -contained converters _ Advanced automatic break-in CW • Built·in power supply.
"Space-Age" styling • Adjustable threshold Maximum TVI protection. Employs only 3 vat-
squelch. The price • •. only $329 .00 '~ uum tubes. The price. . . only $365 .00 *

FREQUEN CY RANGE: 10, 15, 20,
40 & 80 meters (Amate ur Bands)
o MODE5: LSB, USB, CW 0
INPUT POW ER: 500 walts PEP,
300 watts CW nominal. 0
SENSITIVITY: 35-21.6 mHz band;
05 uv SIN 10 db 28.0-29.7 mHz
band; 1.5 uv SIN 10 db and less
than 100 cps freq uency drift per
30 minutes alter warm-up 0
SElECTIVITY: SSB more than 2.4

THE KENWOOD

15·51 15
TRANSCEIVER

The Kenwood TS-S11S is a
five band SSB and CW trans­
ceiver packed with power
and performance . .. offering
features never before ava il­
able in its price range. For
exa mple : buill-in VOX, crys­
tal calibrator, noise bla nker,
recei ve r incremental luni ng,
1 kHz freq ue ncy readoul, 8
pole fille r, stable FET VFO,
dual conversion and acces­
so ry CW filte r.
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When you spin this knob, how far are you from
" " Mechanical tuning condensers -state of the art however bulky - can 't give it to you.

• • Our new Tuning Diodesselectivity? (Voltage Variable Capitance Diodes) can .. 0 With
Q's up to 3000 these semiconductor devices

offer the absolute ultimate in selectivity and sensitivity for tuning,
AFC, and general Irequency control. 0 II you 're rigg ing new, you also
get tremendous space-saving advantages. About three 01 our Tun ing
Diodes this size replace the bulkiest mechanical condenser. 0 With
all that, these diodes should probably be quite expensive,
but they aren't. Suggested Ham Net: $1 .10 each. In six capacities
Irom 6.1 to 110 pl. At your authorized HEP Supplier now. 0 Also
there now: our Balanced Modulator/Demodulator IC, C6050G -
the HEP replacement lor the much publicized MC1496G (also
MC1596G when used within rated temperature specs) . Suggested
Ham Net: $3.35.

Happy soldering.

MOTOROLA HEP. SelTliconductors

P.O. Box 20924, Phoenix, Arizona 85001
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