


51-1045.
transEeiuer-
a new standard
far the industry
A revolutionary "new generation" transceiver. It's
completely solid-state and totally broadbanded to
el iminate preselector tuning. And the output can
be instantly switched from 100 watts to 1 watt. The
true digital readout offers resolution down to 100
Hz and outstanding tuning accuracy. Receive r in­
termodulation distortion has been minimized and
there are very few active devices ahead of the
highly selective crystal filter. Adjacent channel
overload is negligible, yet sensitivity is better than
1 pV (.6 pV typical) and front-end overload is dra­
matically reduced. The " 104" is 12 VDC-powered
fo r mobil ity and the optional HP-1144 fixed station
supply fits inside the 58-604 speaker cabinet. An
optional noise blanker can be installed in the
" 104" and an optional 400 Hz crystal f ilter im­
proves CW selectivity.
Kit 58·104, 31 lbs., mailable 669.95"
Kit 58A·104·3, 400 Hz CW crystal filter,
1 lb., mailable 34.95"
Kit 58A·l 04-1, Noise blanker, 1 lb., mailable 24.95"
Kit 58A·l 04·2, Mobile mount, 6 Ibs., mailable 34.95"
Kit HP·I144, Fixed station power supply,
28 Ibs., mailable 89.95"

5B·230 - the lo w est-c ost
conduction-cooled linear around
The 58 -104's "si lent partner." 1200 watts PEP or
1000 walls CW from less than 100 watts drive. It 's
rated at 400 watts input for slow-scan TV and
RnY. The high-efficiency Eimac 8873 triode is
double-sh ielded to reduce stray RF and a massive
heat sink replaces noisy fans and blowers. The
"230" assembles in just 15 to 20 hours with no
alignment.
Kit 58·230, 40 Ibs., mailable 319.95"

5B·634 station console combines
5 c onvenient accessories
The " 634" performs 5 important functions - a 1
minute digital 10 timer with visual or visual 81
audible indicators an RF wattmeter that reads I
200 or 0-2000 watts with + 10% accuracy, an S
bridge, a hybrid phone patch that can be us
manually or wi th VOX control, and a 24-hour di
tal clock that runs independently of all other tu
lions. II's a must for every well equipped stali
Kit 58·634, 14 lbs., mai lable , 179.

5B-614 station monitor shows you
ho w c lean your signal is
Highly visible 1Y2 x2" CRT detects problems t
can reduce the effectiveness of your signal - n
linearity, insufficient or excessive drive, poor c
rier or sideband suppression. regeneration, pa
silics and CW key cl icks. It monitors 558,
and AM signals from 80 to 6 meters. Push­
drive for keystone free trace: automatic s
sweep generator wi th 3 ranges from 10Hz to
kHz. Can be used as an ordinary osci llosc
from 10 Hz to 50 kHz.
Kit 58·614, 17 Ibs., mailab le . . . . . . . . . . • • . . . . .139.

5B·644 rem ote VFO
Designed exclusively lor the 58-104. It provi
spli t transmit and receive control and you ar
frequency-limited in any way - transmit at
end 01 the band , receive at the other. The "
even has two crystal positions for fixed-freque
control. The " 644" has a linear dial , but the ex
frequency is displayed on the "104's" digital re
out. The d isp l ay automatica lly c hanges w
switching from transmit to receive.
Kit 58·644, 10 Ibs., mailable 119.

5B-604 station speaker ­
re spo nse-ta ilo red to 55B
Designed to match the 58-104 in styling and
farm anca . The " 604" uses a 5x7", 3.2· 0
speaker. And there 's room inside for the HP- l
power supply. With connector cable and plug.
Kit 58·604, 8 lbs., mailable 29
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Of these, ten plug into sockets in the chassis, snug­
ly held in place with vertical card guides. The
seven large boards can be extended out of the
unit for alignment and fault isolation. All boards
except the high·level transmitter ci rcuits are diode
switched. This allows the ir physical placement to
be independent of switch shafts, eliminating shaft
alignment problems. Inter-board connections are
handled by two precut wi ring harnesses.
The 56-104 features a sing le, full-sized aluminum
chassis. Four panels containing pre-mounted ci r­
cuit board guides and seven intercard shields are
easily mounted to the chassis. When front and rear
panels are attached, the resulting st ructure is
strong yet light In weight. This construct ion tech­
Inque minimizes tolerance buildup both laterally
and front-to-back for Improved sheet metal fit.

•

Larry Houghton
Chief Engineer ­
Communications

DESIGN
NOTES

nder chassis wiring is In a single plane, easily
ccesslble for soldering and t rouble-shooting

/

New Approach
o Kitability
ne of the major deslgn-goals of the 58-104 pro­

eet was to make the transceiver as easy to build
nd service as possible. Words like "kitability,"
'buildability" and " serviceabi lity" take on new im­
ortance when you're designing a transceiver as
omplex as the 58-104. No matter how good the
lectronic design may be, its usefu lness is dlrnin­
shed if it can't be built and serviced by a typical
am.
ur ham group's mechanical designer. Jim Smiley,
oordinated the layout and packaging of the 58­
04 and most of the other new 58 products. If you
ave an opportunity to examine a 104, I think you' ll
gree that Jim's efforts have turned a complex
ieee of equipment into a relatively easy and en­
oyable kit-building experience.

f===~==::;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;----~m~easu rements. Top and bottom cab inet shells are
mounted after the kit is complete. Each shell can
be Independently removed for access to either up­
per or lower chassis. This approach to kitabil ity
takes fuil advantage of the 56-104's circuitry for a
confidence-building alignment and check out pro­
cedure, and for money-saving, do-it-yourself serv­
ice.
About two-thirds of the construction time Is spent
building fifteen, G-l 0 epoxy printed circui t boards.

I
~~J

56-230

5 6-614

56-634

i Heath Company -----l'£ATHI
I Dept. 12-04 ~
I Benton Harbor, MIChigan 49022
I 0 Please send my free 1975 Heathkit Catalog .

I 0 Enc losed Is $ plus shipping .I Please send model (I) _INama _

I Address' _

l
Cl ty State Zip
, . ,<;e• .I. , ' I<;, rl<; . "Ooo , .",a/ecy 1'0 <;H. oo lle WITHOUY 00 01'1<;1
·H.'~ 0 . 1>1. . ' . 1<;1&, r .o . ' . ' . CTO. .. .-----

, . -e-- ,
. ~ c-...". .':' ..
""' *... ..

.. :I> •, '

56-104

56-644

nd tor your
REE 1975 Heathk it Catalog -

he wortd'. large.' selection
I electronic k jU.

EATHKIT ELECTRONIC CENTERS -
nits ot Schlumberger Products Corporation

Retai l prices slightly higher.
RII . : Ptloeni. ; CALI F. : Anaheim, EI C."iIO. l os Ange ' es . Pomona•
• d.ood Ci l"t . San Oi-slO (La Ua , a). Woodland Hills ; COLO.: Den",er:
ONN.: Hartlo rd (A",on) ; FLA. : U,am, (Hial••h). Tem p. ; GA.; AUanl e ;

LL : ChIc ago. Dowt\er. Grove ; IND.: Indl anaPOlI. : KANSAS: K. n...
it, ("'""on): KY ,: LOUt. ",,"e ; LA.: New Orl.an, IK. nner); ~O. : Ba ll I'
0'• • Roc k"" Il. : MASS.: 80. 10n (We lle.I..,): MICH. : DetrOIt ; MINN.:

l,lhnn..poh. (Hopk,n. ); MO. : 51. Loui. (8 ridgeton) ; NEB.: Omaha; N.J .:
Fair Lawn ; N.Y. : 8 10111110 (Amhe ",I). N.w York City . Ja riC ho (L.l.).
Roch••ter While Pllln. ; OHIO: C,nc inna ti (Woodllwn). Cle",e llnd,
Columbu.; PA.: Philadelph ia . P itt . burgh ; R.I .: Pfo";denca (Wa rwick);

EXAS: Oall l ' . Hou . lon ; WASH. : SeatU.; WIS.: Milw. uk...
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the two and onlJ.
The HAL DKB-201 0 Dual Mode

keyboard is one of the most so­
phisticated products ever offered
to the radio amateur. It's an all
solid state keyboard that allows
you to send either RnY or CW ­
with more ease, more versati lity
than anything you've ever seen
before.

In the RnY mode, you can
transmit at standard data rates of
60, 66, 75 or 100 WPM, as well
as an optional 132 WPM, 100
baud. In addition to the complete
alphanumeric keys , you get 17
punctuation marks, 3 carriage
control keys, 2 shift keys. a break
key, 2 three-character function
keys, a " DE-call letters" key and a
"Ouick brown fox . .." test key.

In the CW mode. you can send
at speeds anywhere between
8 WPM and 60 WPM. You can also
adjust dot-to-space weight ratios
to your liking . For CW, you have
all alphanumeric keys, plus 11
punctuation marks. 5 standard
double-character keys, 2 shi ft
keys. a break-for- tuning key, error
key, " DE-call letters" key, plus

2 • CO • April , 1975

2 three-character fu nction keys.
Output interfacing is compatible
with cathode keying or grid- block
keying . A side tone oscillator and
built- in speaker allow you to
monitor your signal- with adjust­
able volume and pitch controls.

The DKB-2010 also has a three­
character memory buffer which
operates in either the RnY or
CW mode, allowing you to burst
type ahead without losing charac­
ters. A 64-character memory
buffer is also available as an
option. Key function logic in either
mode is governed by LSI/ MOS
circui try. All key switches are
computer grade.

The DKB-2010 is available
assembled or in kit form. Should
you choose the kit , you'll find
construction easy - the unit con­
sists of three assemblies: power
supply board, logic PC board,
keyswitch PC board, and pre­
assembled wiring harness.

Any way you look at it - as an
easy-to-build kit. a complete
assembly, as a CW keyboard, or
an RnY keyboard, the HAL

DKB-2010 is a real breakthrough
tor every amateur. It adds a whole
new dimension to the exciting
world of amateur radio. Once
you've used the DKB-2010, you'll
wonder how you ever got along
without it!

Prices: $425 Assembled ;
$325 Kit

r-------------,
I I11IJ

HAL Commun icat ions Corp .
Box 365 , Urbana , II I. 61801

I Te lephone: (217 367-7373
I 0 Enclosed is $ (Assembled)
I $ (Kit)
I Call letters

I
0 Charge Master Charge #
o Charge BankAmericard #

I M /C Interbank #
I Card Exp. date
I 0 Plea se send me the HAL catalog .

I
I "'N=-'m=-.,-- - ---- - - -
: Address

I City / State/Zip
I All prices include U.S.A. shipping.
I Add $10 for a ir shipment.

L~i~~~.~~5~~~~X~_~..J
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Many hams say...

•
IDe

T-4XC
Transmitter

T-4XC FEATURES:

• Plug-In relay
• More lIexible VOC operat ion;

Including separate delay controls
for phone and CW

• Crystal controllrom Iront panel lor
amateur, Mars, commercial uses

• Provision lor AFSK
RTTY operation

• 9 better
e4-Line

is the

The 0
than the

• 1 kHz Dual Concentric Dial Readout . Receiver and transmitter
lock together in transceive operation . No side controls . Iridited

cadmium-plated chassis . Compati ble with
all previous Drake lines

R-4C
Receiver

R-4C FEATURES:
• 6-pole crysta l filter combined with

passband tuning, SSB filte r supplied
• Provision for 15 additional accessory

500 kHz ranges
• Transistorized audio
• Optional high-performance

noise blanke r
• AVC with 3 selectable time constants
• Optional 8 pole fi lters available lor

CW, AM, RTTY

For complete details on the C-Line and other Drake equipment, contact:

IIIl

540 Richard Street, Miamisburg, Ohio 45342 • Phone (513) 866-2421 • Telex 288-017

> See you at the Dayton Hamvention! <
4 • CQ • April, 1975



Chapter 1-RTTY Basics. Chapter 2- The Teletypewriter. Chapte r
3 - Teletype and Radio Reception. Chapte r 4 - Converter (Terminal
Unit) Basics. Chapte r 5- Polar Relays and Distortion. Chapter 6 ­
Special RTTY Circuits. Chapter 7- Test Sets. Chapter 8- Machine
Adjustments. Chapte r 9-Tape Printers. Chapter IO- Kleinschmidt
Machines, Tape Readers, Teletype Models 28 and 32. Chapte r 11­
Codes. Data Processing & Advanced Machines. Chapter 12-Distor·
tion Producing Test Sets. Chapte r 13-Regenerative Repeaters and
Frequency Shift Monitors. Chapter 14 -Terminal Units. Chapte r 15
- The RTTY Station. Chapter 16-FCC Rules, Operating Procedures.

This 224 page volume is f inely printed 0"
high qual ity paper w ith rugged ca rd -stock
cover for yea rs of regu lar hard use. Hun­
d reds of line illustrations and call -out type

•
photographs. Detailed and complete index
of U.S. Govern m ent Tec hnica l Manuals
re lating to RTTY; Glossary of RTTY Terms;
and a 258 entry Index.

~'tde

4 ~9 01 RTTY iAtoZ

N ame CaiL .

City S ta te ZIP ..

S t reet Enclo sed is S _

RTTY iAtoZ DURWARDl TUCKER.W5VU $ 5.00 each, Postpaid

--- - -
New York Ci ty and State resid ents ad d ap plicab le sa les t ax

Cow~ PU b~l; Cor~ ~ Vande r\le~ Ave-'p~ Washi ngto n . ~1~N-Y~1 1 050- - -1
I
I
I
I
I

for coovt .est I
_ _ _ J------- - - - - - - - -
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CQ BOOK SHOP
CO Binders

Convement and economical are the words for
CO', beautiful maroon and gold binders. tn ­
d iv idual iuues cen be removed Quickly and 118'­
ily withou t damage to the magazine. Save
precious time IS ref.rence copias ere within
immediate , ..eh in th is handy b inder , $5.00

The New RTTY Handbook
A treasury 01 'lit. I end " herd·to-get" inform.
tian. th is book is loeded with ve luabl' ,<:uip.
ment schematics. ediu'l~nt proceclu'n. etc.
A boon to begInner end pro. A speci,l weltOn
on geuingstarted. wr itten by Byron Kretzm.n.
W2JTP• • well·known authority in the field.
$3.95

Antenna Roundup I
Edited by Art S.idmen. , 160 pege mess of
,ntenn, informet ion d irected 11 .nswering,
multitud. of qu.nions surround ing the my..
tltf' ious,ntenn,. $3.00

Antenna Roundup II
T.n big th-ary .rticl.s beck.d up by 82
d,"i1ed 'nd il1UUrl1ed conltruction projects
from VLF to micrOWlNe. long w ires to 17 .1.
mea t beam, ,nd St.rbl Curt.in , rrays. $4.00

Shop & Shack Shortcuts
A volum. pecked with hu ndreds of h ints &
shortcuts coll'cted by Don Stoner. thi' will
help .nyon. to dr... up his shack . improve
shop techniq ues 'nd increase efficiency ,nd
equipment. $3.95

Antenna Handbook I
All new Inform.t ion on tr,nsmiuion lin.
theory. Au.nul1ion. Imped. nc•• Stlnd lng
WINes. Anon,nt .nd nonr.lOn,nt lin... eur­
r.nt distr ibutIon. fr" splICe 3 d imension,1Ptt·
terns of lo ng wir" of ,II prectic,l lengt h 'nd
much. much mor. by K.n Gl,nzltf'. $4.00

The New OX Handbook
Don MI Illtf"s 200 peges of v.lu. bl. techn icel
in ' o rmetio n .nd Opefl1ing .ids. most of which
h.s never been publ ished before .nd cen be
found in no other volum. conti ins Greet Cir­
ere Beering Ch.rts. $5.00

CO Anthology II
1952·1959 250 pagel of more recent but Ifilt
hard·to-get important article. f rom glor ious
vesterv.a"53.00

Surplus Conversion Handbook
Compiled by Tom Kneit.l. WB2AAI . HI'1 con­
t. ins 192 paget of conversion 'rtiele,. cov.r·
ing almost every piece of surplus ge.r worth
th••ffort to c;,onv'r1 to h.m use. $4.60

Electronic Circuit Handbook I
Wrltt.n by Tom Kn'Itel. WB2AA I. th is det.il,
150 of th. mon oft.n needed circu its in 11
greet C~Pters. Inv.lulbl. for begInner, .nd
o ld·t Imers , Ilk • . $3.00

Electronic Circuit Handbook II
Tom Kn.itel·s own tequ.1 to Vol 1. thi,
volume d.liv.r, 159 tldditionel circu its thlt
will ,ppe.1 to . 11 .metIYrs. E.ch cirC\f\t is
fully d.scribed in te_t With complet. sch.m­
l1 ic, . $3.00

RTTY From A To Z
This new ATTV Cl'nic hIS been produced to
fill the glIpS in ATTV knowledge 'mong .m.
teu rs 'nd proftuion.ts ,Iik • . 16 chapters .nd
22 4 peges. Th i, book is • must in your tech­
nicel Iibr.,y. $5.00

USA·CA Record Book
Th. offic i.1 , ppl iCl1ion . nd A. cord book fo r
tM COYeted United Slltll 01 Am. rice Counties
Aw. rd issued by Co. Contlins rOom for sim­
pl••ntry of .11 det. r~i"d to epply. plul
ruln.nd .ndor.."*nt.pp1icetion. Two copies
recommended : one for ,pplicetion. on. for
your reeord.... P... copy pra: $1 .00.

OX Country Chart
H,ndsome WlU·siz. CM" 125" _ 31 '" lilting
every 'mlteur r,dlO country in the world , I­
phebetteelly by pr.fi_• • nd giving cont inent.
form 01 government• • r... popul.tion. zon.
and cl.n 01 country . A "'ust for every active
.mlteur lind. t.rgllin 11 $1 .25.

------------------- - - - - - - - - ------
CJ CO Ant ho lO9Y II $300
o CO Binde,. $500
o New RTTV H.ndbook $395
CJ Antenn. Roundup I $3 ,00
o Antenn. Roundup II $400
CJ USA·CA Record Book $ 1.00
CJ OX Country CM rt $ 1.25

o Shop & Sheck Sho rtcu ts $3.95
o ElectronIC CIrcuits H.ndbook I $3.00
CJ ElecuonlCCircuits H.ndbook II $3.00
o Surplus Conv' fl lo,.. H.nd book $4.50
o Ant.nn. H'ndbook I $4.00
o New OX H.nd book . . . . .. . 55.00
o RTTV Fro m A To Z '$5.00

NAME _

AOORESS _

CITY _

STATE ZIP _

Ne "" Yor k Cit1 .nd St.tlt rlt~ ,dltnh mu~t .dd ~.Ie~ t'l . pphc.b le to 10ur . rlt• .

COWAN PUBLISH ING CORP. Book Diy.
14 Vanderventer Avenue. Port Washington. L. I.. N. Y: 11050
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ALL AMERICAN MADE
FULLY SOliD-STATE

BROADBAND TUNING
300 WATTS P.E.P.

Now there is enough power. from a completely solid -state transceiver. to enjoy clean contacts
everyt ime- w ithout the bother of tun ing! Swans ' NEW SS·200A provides you with a nominal P.E.P.
input o f 300 walts on all single sideband tra nsmissions. Turn it on and you're on the ai r. Yo u don ',
have to wait for the set to warm up. And look at all the extra featu res this rugged s tatio n includes:

«Broa d ba nd circuits to elimi na te transmitt er tu n­
ing on to. 15. 20.40 and 80 meters - In fin ite VSWR
protect ion -Mi ni mized front -end overload . dis­
tortion a nd cross -mod ula ti on -Va r ta ble VOX
ga in - v a r ta hie threshold noise-blanker «Se mi ­
break-in CW with CW monitor - 25 kH z cul l­
bra lo r -Fast attack/ controlled deca y AGe -And .
mo re! II 's all in this NEW SS·200A transceiver.
An ordinary 12V a utomo bile battery su pplies
the nominal 13.5V DC power req u ired. -Only 0.5
a mps current dra in on receive mode. Here is a n

easy to install. reliable. mo b ile unit.
Your home sta tion can be read ily equipped

by addi ng a PS-20 matchi ng 110V AC power
supply or a PS-220 for 220V AC source. Optional
accessories include: 610X crys ta l controlled os­
cilla tor, SS·ZOB VFO, Mark 11 2000 watt P.E.P.
linea r amplifi er, micropho nes. and mo bile
mo unting kit s .

See this modern transceiver on yo ur next
v is it to a n authorized Swan dealer or , if yo u
prefer. order d irect from S wan Electro nics .

55-200A 300 Wall Transceiver
PS-zo 110V AC Power Supply
PS-220 220V AC Power Supply
610 X Crystal Oscillator
5 5-208 VFO .....
Mark II Linea r Amplifie r . .
444 Desk Microphone ..
404 Ha nd-held Microph one
5S-MTK Mobile Moun ting Kit .
SS·GMTK Gimbal Mounting Kit .

_$799.95
$159.95

· $169.95
$ 54.95

· $189 .95
· $749.95
, S 35.95
$ 24 .95

.s 16.95
· $ 11.95

DEALERS THROUGHOUT THE WOALD

~.sW~'_~
ELECTRONICS

Home Office: 305 Airport Road · Oceanside. CA9~
Telephone: (7' 4 ) 757-7525

April, 19 75 • CO • 7



SMALL SIZE

NT R

DIAL
The No. 1003 1 Dial is a rugged turns counter
dia l designed for direct crank-handle drive of
multi-turn devices such as vacuum variable
capaci to rs, rotary inductors, mult i-tum potent l.
ometers, permeabil ity tuned inductors, etc. It
has a 0-99 turn digital readout plus a
0 -100 vern ier scale. The output cou p­
ling is a hub for 1/4- diameter
shafts. The design includes a built-
in dial lock.

JAMES MILLEN
MANUFACTURING COMPANY, INC.

150 Exchange St., Malden, Mass. 02148 • (617) 324-4108

Announcements
• Kingsto n, NY - The Overlook Mo unt ain Ama­
teur Radio Clu b is hol din g it s an nua l banquet o n
Sa t urda y, Apr ilS, 19 7 $. For more infor matio n
Con tac t : Ro bert W. Sc hwenk, WB2BXL, 141 cur­
ton Ave., Kin gston, NY. • Raleigh,No rthCarol ina­
The Th ird Ann ua l Raleigh Radio Society Ha mfest
wi ll ta ke place on Sunday, A pr il 20. 19 75, a t the
Crab tree Va lley Mall , Hi gh wa y 70W. Fleamar ket ,
and prizes wi ll be o ffered. For reservat ions a nd in­
format io n wril e : George Richards, WA4EKJ, RARS
Ha mfest , P.O. Box 171 24 , Raleigh , Nort h Carolina.
27 60 9 . • Day to n, Ohio - uFM BASH " , an ann ua l
affa ir w ill again be held on the Fr iday night o f the
Ha mven tion, April 25. at the Imper ial House No.
Ad mission is free w ith snacks and enter ta in me nt.
For mo_r e information co ntact : K8S NJ . 725 Par k­
view. Dayton, O hio 45403_ • G rand R apids, Mich­
igan - The Annua l Com munication Show a nd Swap
'n Sho p wi ll be held A pr il 24-26, 1975 o n the Mall.
Contact : Bob. WN8PTM, P.O. Box 2402. Gra nd
Ra pids. Michigan. • Mesilla Park. New Mexico ­
The IU h Annual " Whileys Bean Feed" will t a ke
place at La Mesa N.M. near Las Cruces. N.M. o n
Sa tu rday April 26, t hru Sunday Ap r il 27. 19 75.
Swapfesting, Prizes, Beverages, and a Ch ili Bean
Feed wi ll be o n hand. For infor mation contact :
K5 HZH, 10 20 Circle Drive, Las Cruces. N.M . 88001 .

• Columbus, Geo rgia - The Co lumbus Georgia Ham­
fest sponsored b y the Colu mbus Amateur Radio
Club wi ll be held April 19-20 . 19 75. For in fo rma-

8 • CO • April, J97S

lion a nd reservations, con tact : Gary L. Kindred.
293 Nigh li ngale Drive. Colu m b us, Ge orgia. J 1906 .
(404 )689-4 494 . • Fresno, Cal ifo rn ia - The Nort h­
ern Califor nia OX Club announced that the 26t h
ann ua l Fresno International OX Conv en t ion will be
o n A pr il 19th and zmb , 19 75, a t the Fresno Hilt on.
Menlo Par k , CA 9 40 2 5. • Neenah, Wisconsin - The
Three - F's invit e yo u to the Nor t hea ster n Wisco n­
sin Swa pfest o n Sa t urday May ard, 19 75. a t the
Labor Tem ple. Food a nd Beverages available. For
adva nce t ic kets a nd Informat io n, co n tact: Mark
Michel. W9PJT, 700 Kinzie Cour t . Menas ha . WI
54952 . • West minster, Maryland - The Po to mac
Area V H F Societ y will hold their annual hamfest
on Sunda y. May 4 . 19 7 5, a t the Agricultural Cen ter
in Wes t minster. Maryland. For info r malion con­
tact : k3 DUA o r WAJN ZL. 2511 6 Oak Drive.
Damascus. Mary la nd 20750. • St . Petersburg.
Florida - The S PA RC will hold their annua l Ham­
fest at Lake Maggiore Park. Su nday, May 4 th. 19 7 5.
For information contact: Sta n Kahn, K4JBL 6670
Poi nsetta Aven ue Sout h . St . Petersburg. FL 33707.

• Dekalb, Illinois - On May 4 t h at 8 am The
Dekalb Cou nty Hamfest will be held at the No tre
Dame School o ff Route 2 3. Fo r details writ e to:
Howard Newq uist. WA9TXW, 508 W. Sta te , Syca­
more. IL 60 178. • Gree nville , S outh Caro lina ­
T he Blue Ridge Ra d io Society 's an nual Hamfest is
May 4t h . 19 75 a t t he Recreation building in Cleve­
land Park, Greenville. For info rmation writ e : Don
Rose. 11 Ivan ho e Circle. Greenville. SC 2960 7 .

DIAL-A-PROP 5 16-883-6223
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the real performer!
specifically for repeater

...or any TWO-METER FIXED STATION OPERATION

With db­
db-

- Gain compared to It, wave d ipo le
- FCC accepted fo r repeater applicat ion

mechanical
Vertical element-11l""

long, l ·l/S" telescopic
to 3/S" 00 high
strength aluminum

Radials-four, 21" x 3/16"
00 aluminum rod

Connector-SO-239

Wind load-26 pounds
at 100 mph .

Wind survival-1 00 mph.

Completely self-supporting

Mounting-fits vertical
pipe up to 1-3/4" 00

electrical

6 d b, gain over Yo wave dipole

Omn idirectional radiatio n pattern

Maximum radiation- at horizon

50 ohm feed impedance

Field adjus tab le- 14o- 150 MH z

SWR at resonance-1.2: 1 measured at antenna

Bandwidth-6 MH z fo r 2: 1 or better SWR

Power- one ki lowatt FM

Feed-Shunt with D.C. grounding

Rad iator-5/B wave lower section, Y. wave
phasing, 5/B wave u pper section

15800 CQl. I,lElfce park drtve .
tromcs

l....-.worporotlonL- _
Expo rt er: Ro burn Agencies, lnc. ,

New York, N.Y.

THE HUSTLER MAST ER GAI NER
MODEL G6-144-A
Sh ipping Wt.: 6.S Ibs.

Available !rom

all distrtbut~rs the best!
who recogntze

The gain you gain-you gain
transmitting and receiving­
get both with Hustler!

April , 1975 • CQ • 9
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This rubber duckie

When the going gets tough, Hy-Gain's
flexible 2-meter antenna is the one to have.
So short, it goes where whips can't.
Continuously loaded for optimum
performance and completely insulated with
a special vinyl coating , it won 't crack or
break, no matter how you bend it. Cannot
be shorted out accidentallyl Designed
with the same care and excellence in
engineering that produces our superb
commercial and mobile antennas. Whether
your 2-meter hand-held is one of the fine
commercially available units or a beauty
you built yourself, th is is the antenna that
can go where you go!

Available with three connector types and
tuned for optimum performance:

Order No. 274 SNC or 'snap' fitting. fits Tempo.
Wilson, Ken Product. Clegg and other popular
hand-held 2-meter transceivers.
Order No. 275 Accepts 50-239 connector, fits
Drake and Motorola.
Order No. 269 Male screw 5/6 x 32. fi ts Motoro la,
GE. Johnson. RCA and CommCo.

•
IS one

tough antenna!

For information on the complete line of fine Hy-Gain
Amateur products, see your Hy· Gain distributor or write:

illn 2-meter antenna

for hand-he ld transceivers
144-148 MHz

Hy·Gain Electronics Corporation; 8601 Northeast Highway Six ; Lincoln, NE 68507 ; .a2/ 4&4-9151 ; Telex 48-6424
Branch OWee and Warehouse; 6100 Sepulveda Blvd.. #322; Van Nuys. CA 91401; 2131785-4532 ; Telell 65- 1359
Distributed in Canada by Lectron RadIo Sales. t .te.: 211 Hunter Street West; Peterborough, OntariO.

10 • CO • April,1975
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Tempo's VHF transceivers offer
commercial performance at amateur prices .
Compare these transceivers with any other
available. Compare their performance, thei r
quality of construction , thei r ease of
maintenance, and then compare prices. You r
choice will have to be Tempo.

TEMPOICL 146
The CL·1 46 offers o peration on th e 146 MHz amateur band . The
price inc ludes a microphone power cord, mo unting bracket and
one pair o f crystals . A fu ll line o t accessories is a lso ava ilab le .
• 12 channel capability • 13 watt s O~ a pow er savings 3 watts
• A ll solid s l ate, 12 VDC • 144 to 148 MHz (any t wo MHz w ith­
o ut retun ing) • Supp l ied with one pai r o f c rystals • RF output
meier , S-meter . receiver detector mete r • Provis io ns fo r exter­
nal oscilla tor • Moni tor feature • Aud io ou tpu t al Iront panel
- tntem at speaker • The Price : $299 .00

TEMPOICL220

A s new as tomorrow! The superb Cl-220 embodies the same
general spect ucat fo ns as the CL-1 46 . but operates In th e Ire­
quency rang e of 220-225 MHz (any two MHz without retun ing).
At $299 .00 i t is undoubted ly the best val ue availab le today .

AVAILABLE AT SELECT DEA LERS THROUGHOUT THE U.S.

TEMPOl/mh

50 m uch tor so li ttle ! 2 watt VHF JFM
hand held . 6 Chan nel capabili ty, solid
state. 12 VDC . 144-148 MHz (any two
MHz), includes 1 pair o f c rysta ls ,
bu il t-in charg ing term inals for ni-cad
cel ls, 5-m eter, battery leve l mete r ,
telesco ping wh ip antenna. interna l
speaker & microphon e. $199.00

TEMPO
V H F/U HF Power Ampl ifiers
Solid state power amplifiers for use in
most land mobile appl icat ions. Increase
th e range, clar ity, reliability and speed
of two-way communications.

VH F (135 to 175 M H z)
~;ye Po _ o utput Mode' No. Price

2W 130W 130A02 5 199
l OW l 30W 1JOA10 $ 179
JOW l 30W 130AJO $ 189

2W BOW 8OA02 $169
lOW SOW SOA10 5 149
30W SOW SOAJO 5 159

UHF (400 to 5 12 MHzl
2W 70W 700 02 5270

l OW 70W 70010 5250
30W 70W 70030 $210

2W 40W 40002 $ l S0
lOW 40W 40010 $ 145

2W l OW 10002 $ 125
F C C T v pe .ec.pled m od. 11 .IM) .".il.bl• . P l. . .. wr it• .
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... the 5 band Atlas-210 solid state SSB
transceiver for 10, 15, 20, 40 and 80 meters

.. . and the Atlas-215 for 15, 20,40, 80
and 160 meters
The same outstanding performance, reliability, and compact size as the Atlas-180 ... Only 3%in.
high. 9% in. wide. 9% in. overall depth. and only 7 Ibs. tota l weight .. . Operates d irectly from 12­
14 volts D.C. All solid state . modular construction . . . No transmitter tuning (special Braille dial
available for blind operators at no extra cost},

Frequency Ranges. Atlas·210:370Q-4050. 7000·7350. 14 ,000·14 ,350,21 .100·21,450, and 28,400­
29.100 KHz. Model 215 deletes 28,400·29.100 band. and instead covers 18oo·2000KH z.

Power Rat ing: 200 watts P.E.P. Input and ON Input . "On 10 meters the power rati ng is 120 watts.

Plug-in Design, for quick removal from mobile mounting, and insertion into AC Console as
illustra ted ,

Prices
Model 210 or 215 $599
AC Console, 117 volts 50·60 cycles .. 51 29
AC Console, 11 7·230 volts 5139
Mobile Pluq-in Kit 5 44
D.C. Battery Cable 5 12
Mobile Bracket Kit 5 6
Mobile Antenna Transformer S 24

Prieft Illbject to cU"" .ntIout Mtiu.

11240 W. Olympic Blvd., Los Angeles,
Calil.90064

931 N. Euclid . Anaheim. Calil. 92801
But ler , Missouri 64730

213'477-6701
7141772·9200
816 /679-3127
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Don't settle for second. Get the best...

illO Antennas!

I

TH6DXX
6-Element Super Thunderbird DX
Superior Performance TriBander!

Impressive coverage 10-15-20 meters.
Separate. improved Hy-Q traps for
each band ... SWR less than 1.5:1 on
all bands. Takes maximum legal power,
up to 1 kw AM. 2 kw PEP. Exclusive
Beta Match. Factory pre-tuned. Feeds
with 52 ohm coax.

- "-
-•

TH3Mk3
3-Element Super Thunderbird Popular TriBand Beam Im­
proved!
Outstanding performance 10-15-20 meters at reasonable cost. Separate ,
matched Hy-Q traps for each band. Exclusive Beta Match for tapered im­
pedance, DC ground. SWR less than 2:1 at resonance. Accepts maximum
legal power and feeds with 52 ohm coax.

18AVT/WB
The Great Wide Band Vertical Super Performer 80 through
10 meters !
Superb omnidirectional capabilities. Automatic band switchinq, Beefed­
up Hy-Q traps. Top loading coil. True 1/4 wave resonance on all bands.
SWR 2:1 or less at band edges. Outstanding low radiation pattern. En­
t irely self -supporti ng.

18 HT
Incomparable Hy-Tower Finest Multiband on the Market!
Automatic band selection 80 through 10 meters. Unique stub decoupling
system isolates electrical 114 wavelengths for each band . Ta kes maximum
legal power. Feeds with 52 ohm coax. 24' tower is entirely self-support­
ing, virtually indestructible. Requires only 4 sq. ft. for installation.

GECC revolving credit available
Use your BankAmeflcard or Master Charge

ELECTRONIC DISTRIBUTORS, INC.
• Communications specialists for over 35 years.

1960 Peck Street, Muskegon, MI 49":'41 616/726-3196 Telex 228-411
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Start with Top-of-the-Line
Tri-Ex Towers. At bas ic
prices. Write today. for your
best buy.

Nowyou can afford the best!
Free-standing or guyed,
Tri-Ex Towers st ress quality.
All towers are hot dipped
galvan ized alter fabrication
for longer life. Each
series is specifically engl­
neered to HAM operator
requirements.

Very popular. Low Cost.
Holds Tri- Band antennas.
Eight models - all support 7
square feet of antenna
at full height in 70 mph
winds. Guyed.

• E ~'1- X
TOWER
CORPORATION
7182 Rasmussen Ave.
Visalia. Calif. 93277

Self-supporting when
attached at first sect ion ­
will hold normal Tri-Band
beam. Six models.

An aerodynam ic tower
designed to hold 9 square
feet in a 50 mph wind. Six
models at different heights.

Feat ures tubular const rue­
t ion for really big antenna
loads. Up to 100 feet.
Free-standi ng, wit h motors
to raise and lower.

M JV Series

TM Series

THD Series

W Series

LM Series
A 'W' brace motorized tower.
Holds large antenna loads
up to 70 feet high.
Super buy.

I

!I

8
I'

•

•

••/ . ......
, {

••'t--t: .;•
.~.

I

t

I

NOW.
Top-ofthe-Line
Tri-Ex Towers

for HAM operators
at basic prices!



from Capt. Paul H. Lee. USN R. K6TS
(ex·W3JHRI

AnTEnnA
HAnDBUUH

$5.00 postpaid USA.

Compiling in one reference source 22-years­
worth of material from the pages of CO on
vertical antenna theory. design. installation.
construction. Covers vertical arrays. feeding and
matching" short vert ical s. ground effects. multi­
band and singh~band vert ical s. and answers
many of the most commonly-asked questions
about vertical antennas for the amateur. 6" X
g" t 36 pages.

from John Shultz, W2EEY

Listener's
Handbook

$5.00 postpaid USA.

Whether y ou ' re an amateu r. an s.w.t. or just
like to evesdrop on pol ice and fire department
calls. you'lI find this new book to be the com­
plete source for info rmatio n o n freq uency
assignments. radio propagation. transmission
modes. antennas. receiver design an d operation.
large-scale receiving installati ons. transmission
schedules. test equipment and procedures... in
short, all you need to know about every aspect
of receiving. 6" X g" 152 pages.

--- -------------------------- - -----------_.
CO Magazine
14 Vanderventer Avenue, Port Washington, N. Y. 11050

(516) 883·6200

P lea se send me copies of O T h e Vertical Antenn a Handbook 0 The Short Wave Listener 's
Ha n d b o o k . E n c lo sed is O C h ec k O Mo n e y Order for $ ..... .. ...... ....•....
Nome _
A d dress _

Ci.y 5.0.e Zip _
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Gu s

It's Midland 's compact model 13-500, mobile 2-meter
transceiver with 15-watt/1-watt power, 12 channel
capability... and performance in the fie ld that's bu ilt a
solid reputation for value and reliability in the ham fratern ity.

Multiple FET front end coupled with high 0 resonator filler and ceramic filters
• Instantaneous final protection circu it to prevent VSWR damage · ADL circuit
to maintain deviation at a pre-set level. • Top-mounted trimmers for each
crystal e Accessory connectors for tone burst and discriminator meter > Just
2V. - high x 6~· wide x 8~· deep » Includes mic rophone. mobile mounting
bracket and crystals for .16/.76• .34/ .94 and .94 simplex.

Midland'S extra-value
added Ingredient

Write for free Midland Amateur
Radio Catalog .. , see why

" COMMUNICATIONS IS OUR
MIDDLE NAME"

~1,9E~~~N~~
Communications Division

P. o. Box 19032
Kansas City, Missouri 64141

••• •
. . raelieal support

pOSit IVe. P ta r serVice
tor your repe a Mid land

ou bUY any .
when Y b·le transceiver.
2~meter mo I
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Inexpensive Surplus 160/80
Meters VFO Controlled

CW Transmitter
BY JAMES L. WEEKS,· W 6FNG

C Q's George Jacobs and other propagation
experts continue to forecast erratic patterns of
skip for some time yet . This writer was hard
put last winter to maintain some evening c.w,
skeds o n 80 meters with sta tions in the 25 to
150 mile range because the long skip had come
in as early as 4 :00 P .M . 160 meters is the
answer! But where does one find a good. in­
expensive 160 meter rig these days? Used
Johnson Ranger transmitters a re hard to come
by and still co mmand a healthy price. Faced
with a need to have so meth ing on the air this
winter and possessing a limited budget. a
ready-made answer was found in the surplus
N avy T -18 / ARC-S Command transmitter,
These sets a re still advertised by Fair Rad io
and ca n be fou nd in various flea market sales
and ham ads. Depending upon the conte nts of
your junk box, you can have a 160 / 80 meter
c.w, rig, v.t,o. controlled, bandswitching, 25
watts input for a price of from $10 to $30.
Construction time for this project will va ry
from one to two evenings of work commen­
sura te with the individual's experience, tool s
and understand ing XYL.

As o rigina lly bu ilt, the T-18/ ARC-S covers
2.1 to 3 M Hz. The Army had no equ ivalent
frequent..y coverage in its Command Set series.
All tha t needs to be done is to bring the v.f.o.
down to 1.75 MHz so you can hit 3.5 MHz.
You then use the final r.t. amplifier straight­
through on 160 and as a doubler-amplifier
on 80.

The Modification
Referring to fig. I, the following 6 steps are

about a ll that is basically required. Any further
embellishments that the individual constructor
wishes to add are left to his own ingenuity.

I. Remove the shield can covering T~ and
C,.,. Ro tate C." to almost full mesh. Temporarily
run 150 volts B+ to the oscillator tube V:I' and
one leg of 24 volts a.c, to pin 2 of V~",'s socket
with the other leg to ground. This will put the
v.f.o, into o peration. Set the main d ial of the

· P.O. Box 307, Wrightwood, CA 92397 .

"The T -1 8/A RC-S is also available from G&G
Radio Electronics Co., 45 Warren St., Dept.
Q-A, N.Y., N.Y. 10007. See thei r ad and the
Fair Radio ad elsewhere in this issue.

v.f.o. to read 2.1 and then vary Ceo until you
hear a signal at 1.75 M Hz on your receiver;
then lock C_ After you put the shield can
back on Trot and C..,. you will need to bring the
v.f.o, back to 1.75 MHz by adjusling the trim­
mer on top of C. and the slug coming out
of t:

2. Completely remove Cr.. This capacitor is
held in place by several machine screws from
topside, screws which hold down other com­
ponents. After C.. is removed, make sure the
other co mponents are re-fastened.

3. Insta ll a t least a 200 pf variable capacitor
o n the side of the chassis in one of the holes
in front of where C.7 was taken out. Call this
Cp C1 tu nes the final r.f, amplifier to resonance.

4. Remove relay K r., . In this a rea of the chas­
sis cut a suitable hole and install a socket (we
utilized an octal socket) to be used for bring­
ing the severa l operating vo ltages into the set.
Note that K,., switched B+ to the oscilla tor
plate and also placed a ground o n the cathodes
of the two 1625 final r.t. amplifiers ; so you will
have to reconnect the osc illa tor B+ to this
new socke t and the 1625 cathodes permanently
to ground.

5. Across from C.. mount an ordinary s.p.s.t,
toggle switch. Call this So.

6. C I is connec ted in parallel with C&,~ through
SI: i.e. - for 160 meter opera tion of the fin al
r.f. ampl ifier, SI is closed. which para llels CM

and C1• For 80 meter operation, Sl is opened ,

Underside view of the converted T·18/ ARC·5
transmitter, showing place ment of C. a nd band­

switch 5,
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and C. alone tunes the final amplifier as a
doubler to 80 meters.

That is about all there is to it. The photo
shows how we arranged the wiring and com.
ponents in our unit. You may choose an entire­
ly different approach, since the wiring is not
critical at these frequencies. You will need to
wire up B+ (400 volts), B+ (I SO volta) and
B- (ground-chassis) and the liIament voltage
to the socket you installed in Step 4, above.

Power and Voltages
A 400 volt, garden-variety d.c. power supply

equipped with a VR·ISO is required. The supply
should be capable of handling at least 100 rna
with reasonable regulation. Details for such a
supply are omitted here since almost any hand­
book will cover this subject more than ade­
quately. The fi laments in the set are left as
originally wired for 24 volt operation. The
B+ 400 volts feeds the plates of the l62S's,
and the regulated B+ ISO volts (which is
keyed ) feeds simultaneously the oscillator
plate and the screens of the I62S·s. Keying is
very stable and without chirps or clicks. Since
the keying leads are carrying ISO volts, a suit-
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able keying relay is suggested purely as a
safety measure.

What Ante nna ?
A suitable antenna for 160 meters operation

can present a real problem for the urban-dwel­
ling ham. Fortunately, the T-18 /ARC-5 has a
buil t-in tuner consisting of a variable pick-Up
coil inside of T a.. and an associated rotary load­
ing coil L~ as shown in fig. 1. This arrange­
ment is quite simple and effective. Originally,
th is loading coil was used on aircraft having
from 50 to 100 feet of wire working against
ground, the aircraft's metal frame, so try some
various lengths of wire and see what com­
bination you can get to take a load. The longer
the wire the better. lIlake sure you have a
good ground! In our set here, L.. had been
damaged previously; so we removed it and
fed the output of the pick-up coil in T.. direct
into a homebrew matchbox having an input
impedance of 50 to 70 ohms. This matchbox
looks out to our regular antenna which is 130
feet of wire, end fed. If you use L5tt antenna
relay K w should be by-passed,

A l a st Word or Two
Some readers may question the absence of

a plate meter in the final r.f. amplifier. A simple
absorption-type d. indicator gives us ade­
quate evidence of resonance in the final and
maximum adjustment for antenna loading. Re­
member-a reading of 2.1 on the v.f.o. dial
means the oscillator is on 1.75 MHz - 25
kHz below the 160 meter band! So when using
this rig on 160, make sure the v.f.o. is on 1.8
IIlHz, which is about 2.195 on the v.f.o. dial.

Notwithstanding heavy summer QRN, this
little rig has done quite well here on 160 with
a marginal antenna. Contacts of 150 miles are
consistent, and, when used on 80, where the
antenna is much more efficient, the rig has
given a very good account of itself.

Have some reliable, short-haul communica­
tio n on 160 this winter! •

EDITOR'S NOTE: A similar conversion appeared
several rears ago in QST fo r Feb. '63, p. 34.
The article, entitled " Putting the ARC-5 /Tl8
on 160 and 80 Meters," by Lewis G. McCoy,
WIICP, is worthwhile reading for the prospec­
tive builder.

My Audio Transducer
BY GAYL SABONAITIS,* WAIOPN

T HE audio transducer, which is shown in the
picture herein, consists of a 2-inch wide dia­
phragm in the center of a magnetic core, as a
regular pm speaker would have. It is made
from a regular P.A. system. The voice coil is

•
removed and the cone is left intact. For pro-
tection, it can be placed in a strong metal box.
It is connected to the receiver or whatever gives
off code such as an oscillator or tape recorder.
It is connected to the earphones jack and the
aud io response is very strong at the low fre­
quencies.

I listen to the code tactually by feeling the
cone with my fingertips. It is a matter of mem­
orizing the code because that is the only way
to learn how to copy it tactually. Therefore the
deaf ham has the same problems as hearing
people in learning how to copy code. Deaf
hams must learn to interpret what they feel just
as hearing ones have to learn to interpret what
they hear.

I have been a ham fo r three years and have
always used the audio transducer as I am totally
deaf and have only light perception. Yet I can
copy code at 25 w.p.m. and send at 18 to 20
w.p.m, As a deaf ham I encountered the same

· Perkins School for the Blind, Watertown, Mass.
02172.

problems that a hearing ham would face such
as learning code, theory, operation of gear, etc.
Therefore I never discuss my physical handicap
on the air because my problems as a ham have
always been the same as hearing hams' prob­
lems. The transducer has enabled me to pass
both Novice and General class code tests. At
present, I am a General class ham, but I am
getting ready to be an Advanced class ham
soon. •

The a uthor shown on the a ir.
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Amateur Radio­

The "Invisible Man"
A Discussion of FCC Docket 20282

BY WILLIAM I. ORR,* W6SAI

" 1 am an invisib le man," cried the he ro of
Ralph Ellison's novel. "Invisible, understand.
simply because other people refuse to see me:'

• • I) • •

"Well . it ha s fi nally sur faced ! After months
o f al arums and excu rsions from the wings.
FCC Docket 20282 has fi na lly arr ived. center
stage. QS T says th e Docket enta ils "sweep ing
changes in licensing procedures", CQ calls the
changes " far reaching:' and /lam Radio maga­
zine calls it an "histo ric Doc ket." So. as the
British speed limit sign states. you have been
warned.

It is the duty of every th inking radio a ma teu r
to o bta in a copy o f FCC Docket 20282 and
read it in detail. The FCC allows and encour­
ages comments to be fil ed from interested
par ties (or ig ina l and 14 copies ) un til J une 16.
1975. This allo ws plenty o f time for digestion.
introspection. the thought process and fin ally,
for comment. Those amateurs tha t fail to regis­
ter their opinion with the FCC can have very
little criticism of the eventual disposition o f
this massive "restructuring" of the Amateur
Rad io Service.

The opinions expressed in this a rticle a re
those o f the writer and are offered to help you
sta rt th inking: the re is no de mand that you
ag ree or disagree with the foll owing observa­
tions and o pinions.

T his commenta ry is divided into ,two parts:
This. the first part. deals with today's rea l-life
situa tion in regard to the Amateur Radio Serv­
ice and what can be done about it. The second
part will deal with Docket 20282. The route is
strewn with booby-traps and mine fie lds. but
let us begin. "T he longest journey starts with
but a single step,"

Amateur Radio Today
On the surface. amateur radio seems placid .

events moving smoothly along, with most hams
content in their day to day ac tivities. Why.
then, does the FCC suddenly decide "the time
is propitious for a review o f our entire licens­
ing structure?" Does the FCC kno w something
" 't' amateurs do not?

' 48 Campbell Lane. Men lo Park. CA 94025.
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Accord ing 10 Dockel 20282. th e FCC has
before it some 35 petitions seeking amendment
to the Rules fo r the Amateur Radio Se rvice.
The FCC avers that " the type o f amendments
requested by the pet itioners cover a broad
sco pe o f thoughts and ideas" a nd "does no t
believe it is desirable to deal with the pet itions
on a peacerneal basis. since many are interre­
lated ," The introduc tion to the Docket con­
clu des. " the following represents our best
forecast o f th e direction we should move in
this matter,"

After th is introduction. there follows a dense
forest o f verbiage. charts and diagrams ,tha t lay
out in detail the Not ice o f Pro posed Rule­
making.

Why Docket 20282?
w ell! It seems to me tha t such an extensive

effort o n the part of the FCC is not wholl y
triggered by a mere 35 petitions, some o f which
are self-serving and others which eminate from
the " U.S. Citizens Radio Council" or the
"United C Hers o f America: ' whose solicitude
for amateur radio is mindful o f the instincts
o f the Dalton Boys when th ey rode up to th e
bank in Co ffeyville . Kansas.

No, there must be more pressing mo tives be­
hind Docket 20282. as the reasons given in
the introduct ion seem to be inco nclusive. A
little thought ind icates the following topics may
be the rea l raison d'etre:

I- Amateur radio remains static. No pun in­
tended: at best, the populatio n of radio ama­
teurs is not growing. Communication N ews
(January. 1975 ) indica tes the number of ama­
te u r radio licenses o u ts ta nd ing stan d s a t
279.505 for 1974 and forecasts only 28 1,000
licenses for 1975. Other unofficial figures indi­
ca te an overall lou of about 300 amateu rs per
month during the past half-year.

2- Recent uttc rings from the FCC indicate
concern in this a rea and point out that healthy
gro wth is the name 01 the gam e. The co mpari­
son between the Amateur Radio Service and
the Citizens Radio Service in terms o f growth
is sta rt ling and unsettling: amateur radio re­
mains sta tic and the C R Service gro ws at a rate



of about 100,000 licenses a yea r (plus God­
knows how man y unlicensed CB pirates!)
Licenses CHefs now num ber about 1,000,000 .

3-50 there you have it in a nutshell. The
FCC has stressed. time and time again. the
frequency co ncept of lise it or loose it. Vast.
unused spaces exist (or did exist ) in the v.h.f.
ama teur bands. Bluntly, if the Amateur SeH­
ice is 11 01 growing, or not using its allocation
to th e fullest, ami some other service is expand.
;IIK, th ere will be pressure to take frequencies
away from th e dorman t service an d give them
10 the gro wing service. T his is an electronic
concept of the survival of the fi ttest (o r the
biggest!) . A case in po int is the pending "raid"
o n the ama teur 224 MH z band by the Elec­
tronics Industries Association, and the Office
of Telecommunica tion Policy of The White
House which believes these frequencies may be
better put to use by the CBers than by radio
amateurs.

T he fact that 35 peti tions for ru lemaking
stand before the FCC is not of great import
and does not, in my o pinion, constitute the
only reason s for the so-ca lled " restructuring"
of amateur rad io. The fac t that amateur radio
is not growing (which I readily co ncede) and
that the amateur v.h.f. bands are not full y
utilized (which I will comment upon in a later
artic le) seem to be important reasons behind
the FCC Docket.

Why is Amateur Radio
Not Growing in Numbers?

Very simple! Because not many persons are
motivated enough to become rad io amateurs!
And why not? Many reasons co me to mind.
and I list the most obvious:

I-Why should a would-be communicator
pass a complicated examination and learn the
code so he can talk over the radio when he can
easily become a CHer with less effort? More­
over. as is well known. a daring fellow ca n
become a big-time c n operator without the
fuss and bother of a c n license. An d the pirate
can assign his own call, too ! T rue. the outlaw
CBer does run the min imal risk of being ap­
prehended by the FCC, but this merely adds a
littl e zest to the game.

Because CB radio has degenerated into a
bastard and competi tive fo rm of amateur radio.
having many of amateur radio's faults and few
of its virtues-and since c n radio is a multi -mil­
lion dolla r market-Cn radio expands at the
detr iment of amateur radio. Many prospective
radio amateu rs have bee n seduced into the c n
ranks where they either flourish, o r eve ntually
say, "the hell with it" and give up entirely. In
either case, amateur radio loses. T he number o f
CBers that rise into the ranks of amateur radio ,
this writer believes, are few.

T hus the prime problem o f amateur radio is
en radio and, until the FCC solves the bigger

problem , the chances of solving the problem
o f amateur radio remains remote.

2- The atti tude of amateurs, am ateur o rgan­
izations and even the FCC itself is not com­
forting or encouraging to the would-be amateur.

You don 't believe me? True, the A RRL has
a collection of excellen t publicati ons for the
newcomer and Novice and runs articles dealing
with Novice antennas and equ ipment. CQ has
a first-rate Novice co lumn. But the genera l
att itude o f radio amateurs and their society
towards the Novice and the pre-Novice enthu­
siast is generally one of lassitude. How many
non-am ateurs or Novices do you see at a big
convention? How many schoo l kids ca n afford
to register at an ARRL convention? How much
atte nt io n do amateur publica tions devote to the
interested non-am ateur, the Novice and to the
preparation for the Novice and General exam?
Ho w muc h attention (other tha n coveting fre­
que ncies) do the c n magaz ines and clubs give
to am ateur radio? Do local amateur radio clubs
encourage attendance of CBers. Novices and
pre-Novices? Do many amateurs spea k at local
c n clubs. o r civic fun ctions, exto lling the fun ,
virtue s and self-education aspects of amateur
radio?

Unfo rtu nately. all too often the answer to
these questions is "no." "maybe" o r "perhaps:'
To the outsider, the radio amateur is the in ­
visible man, engaged in a hobby that is a
closed club, barred to all but the chosen few
who have their FCC ticket, and it had better
be at least a G eneral class ticket, at that!

Aside from causing TVI, the radio amateur
remains an invisible man to the general pub­
lic. Occasional press handouts about ham s as­
sisting in a disaster. o r providing drugs to a
sick kid in Outer Baldovia help, but do little in
the lon g run. More about this important point
later!

The Hazard of the FCC
T he FCC gives a coo l shoulder and littl e

co mfo rt to Novices attempting the G eneral
class examination. And they don't help the pre­
Novice much, either. Nervous and excited, the
Novice approaches the local FCC office, gen­
erally situated in a 1929-Doric style fede ral
building that bears a grim resemblance to the
county courthouse o r prison. Once past the
cold, marble entrance, he takes the grimy ele­
vato r to the ump-tee nth floor and hesitantly
walks along the dimly-lit hallway to the FCC
office. And finall y, here he is!

And now the would-be General runs the
gauntlet of the FCC office- the Seat of the
Mighty, who will shortly pass drastic judgment
upon the abilities of the lowly second-class
citi zen who dares to approach this o ffic ial re­
pository of Federal Power.

If the Novice is lucky, he is greeted with a
smile and his nervousness diminishes. If he is
unlucky. he is greeted with indi fference or,
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even worse, a sneer or a snide remark by a
misguided official. Luckily, most FCC Field
Office people are courteous and cordial, but a
small minority are not, and woe betide the
Novice who attempts to deal with these surly
minions. He is doomed to fail, but not because
of h is own shortcomings.

The Exam Itself (O r, When Did You
Stop Beating You r Wife?)

And now the big moment is at hand. Clutch­
ing his receipt for the fee in a moist hand, the
Novice is hopefully braced for the examination.
Most radio amateurs remember little about the
FCC exam they took; they are too dazed to
recall details. The actual examination ques­
tions, moreover, are a closely-held FCC secret,
and none but the examinee is able to see them.
It is understood by the writer that a battery of
examinations exist so that examinees in the
same office on the same day may not neces­
sarily be taking the same set of questions. Fair
enough.

The writer. not having access to the exam­
ination questions. has informally queried other
amateurs from time to time. who have recently
taken an FCC examination. A certain thread of
consistency runs through their recollection of
the examination questions. T he concensus is
that some of the technical questions are un­
realistic (not appropriate) and the multiple.
choice answers sometimes ambiguous and
poorly worded.

One prominent electronic engineer. after tak­
ing the Extra Class examination, said, " I had
to answer the exam questions reminding myself
to think as a radio amateur. not an engineer.
If I replied as a professional engineer. I might
have fa iled the examination. This points up
the fac t that the questions and answers are not
clear-cut. as they should be. in a test of this
importance."

A not he r weft -known amateur. who ha s
wo rked with Novices and Generals, and who
has given many Novice examinations. says,
" It seems to me that the Novice exa mination
has grown more d ifficult over the past years. I
th ink it has ambiguous questions, and some
questions that are beyond the technical ability
o f the average newcomer to answer. Also, some
questions are irrelevant, quizz ing the Novice on
subjects of little use to him:'

This amateur also told the writer that out o f
n ine carefully tutored high school students that
had No vice licenses, only two passed the Gen­
eral class examination.

"Wi th a failure rate as high as that, some­
thing is wrong with either the examinee, the
examination, or the way the exam is given.
These kids were good students and excellent
Novice operators. T he FCC officials scared
them out of their wits. The kids were nervous,
and the at mosphere in the FCC field o ffice was
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not conducive to thought. The examination for
the General class license was tough, but not in
the sense of examining thcir skills. In college.
it would be termed a flunk-out test.

"I questioned the kids after they returned
from the FCC office and they were bitter and
dejected. The exam room was noisy and the
examiner was a real tyrant. They don't want to
pay ano ther nine dollars to go through another
experience like that. I guess it will be back to
CB radio for them."

While this may be an extreme, isolated in­
stance, FCC figures indicate that in December,
1974, 2255 Novice written examinations were
given and of this group, 1521 examinees passed
and 734 failed. for a passing ra te of 67.5 % of
the examinees. In my opinion, th is is a very
low figure and one hard to explain, other than
in the context of the difficulty of the questions
asked. Considering the Novice license is a
"mail order" examination, with no formal con­
trol over the examination conditions. a certain
number of Novices are undoubtedly "aided" in
taking the exam. This could run the gauntle t
from the kindly, old ham who is merely help­
ing the "young fellers who seem confused," to
outright cheating on the pan of the supervisor
o f the examination.

In an y event. a lowly passing figure of only
67.5% on the Novice examination suggests that
this is a good area to scrutinize when it comes
to wondering about the poor rate of growth of
the Amateur Radio Service.

The figures for the General class license for
December, 1974 are even more melancholy.
Out of 544 examinees. only 204 passed the test,
for a passing rate o f 38% . That seems mighty
low to me! And the question arises: is the low
passing percentage the fault of the exa minee or
the examination?

The wri ter has heard that steps are underway
at the FCC to clarify and modernize the ama­
teur exa mina tions. Excellent! This is o ne step
that must be ta ken immediately to insure that
grea ter numbers o f Novices join the general
class, and tha t greater number of enthusiasts
become Novices. There's no reason for a begin­
ner or Novice to be unjustly shunted aside be­
cause of poorly worded or obscure exam
questions.

Institutio ns exist whose business it is to pre­
pare, make up (and even administer) exam­
inations of all types for schools and industry
and the FCC would do well to invite such
professional assistance in revising all radio
amateur examinations so that the exam s do not
raise an unin tentional barrier to the would-be
amateur, and to the amateur desiring to reach
a higher level of achievement,

The Code Test
Hard-nose c.w, speed-kings and some FCC

officials will a rgue that it is as easy to copy 13



words per minute as it is to copy 10 w.p.m,
Not so! Most code experts who have taught
beginners know of the so-called "plateau" in
code reception above 10 w.p.m. and agree that
dropping the code test back to the traditional
10 w.p.m, from its present speed of 13 w.p.m.
will help the Novice to pass the General class
examinat ion, thus reaching a higher level of
achievement. in accord with the incentive li­
censing program. The difference between 5
w.p.m. and 10 w.p.m. is substantial and truly
does represent a quantum step in achievement
and In skill level.

Quite frankly, if the new General class
licensee enjoys c.w., he'll go ahead and work it,
regardless of the code speed of the examina­
tion. If he detests the stuff, he won't. So the
actual speed of the examination test is sub­
jective, rather than objective, and has nothing
to do with the degree of c.w, expertise of the
new General , but the present high barrier of / J
w.p.m. probably hOJ a lot to do with the poor
fait 0/ growth 01 new General class licensees
appearing on the horizon! In my opinion. the
General class code speed should be dropped to
10 w.p.m., the traditional speed that has al­
lowed comfortable amateur growth for many
past decades. This, then, is another step that
can be taken immediatrly to insure a greater
number of General class licensees in the future .

The Lowly Novlee
Along with inviting the Novice and the begin.

ncr to participate in the social life of amateur
radio, I think it would be a good idea to pro­
vide some form of phone operation for the
beginner. After all, the CBer can go on phone
immediately upon receiving his license (o r even
before ) , whereas the Novice-beginner is re­
stricted to c.w, operation. This is perhaps OK
for the high frequency bands, where c.w, is a
popular form of communication, but the knowl­
edge of the code is not so necessary in the
v.h.f.lu.h.f. region, where operating is pre­
dominantly by means other than e.w, Possibly
the proposed Communicator class license Ca
so-called "cod eless" v.h.t. license ) may be the
answer, as this will provide the beginner the
chance to communicate by voice, as a radio
ham, should he desire to do so. More about
this interesting proposal in the next article.

In any event, precious little thought is given
to today's c.w, Novice. struggling to communi­
cate with other lowly, confused beginners like
himself. Some Novices enjoy this, and do gain
expertise, but many give up, quickly develop­
ing a distaste for c.w, along with a growing
frustration and inferiority about their ability to
become a real amateur. If the Novice had more
social dialogue and communication with Ureal"
amateurs. on and 01' the air, the situation
would improve. Sadly, most amateurs in a
hobby of communications, tend to be poor

communicators, especially with regard to be­
ginners and the outside world. Let us not leave
the Novice stuck in a c.w, ghetto, painfully
pecking out the code in a welter of QRM.
"Real" amateurs can help the Novice to be­
come a General, as will be discussed shortly.

What Amateurs Can Dol
Let', make /975 the Year of the Novlcel

Let's set a goal of an increase of 5,000 new
Novices over the annual rate for 1975, and
over 10,000 in excess of the annual rate for
1976. We now have lIbout 20,000 Novices, a
pitifully small number. Let's boost this to
25,000 this year and to a t least 30,000 by the
end of 1976. And let's make sure that a high
percentage of Novices become General class
licensees! Here's what we amateurs can do
Immediately:

I-Make it a point to know the Novices and
search out the would-be Novices in your area.
Encourage the pre-Novices. Invite beginners
and Novices to local radio club meetings so
they can meet the gang. Assign a licensed. Gen­
eral class (or higher ) amateur to be a "Big
Brother" to Novices and pre-Novices, Let the
Novice sit-in at a multiple operation station in
a OX contest. Invite him to observe an OSCAR.

contact. Take him up to see the repeater sta­
tion on the hill. Get OX statio ns to listen for
Novices on 80 meters. I'll bet some hot-shot
80 meter OX operators such as myoId pal
Bill, ZS60W, would be pleased to listen for
Novice signalsl And other OX'ers will do it,
alsol Help local Novices with additional code
practice, and work them on the air. Encourage
them to study the code. Help them with their
probJems! Get them active on the air and into
the swim of th ings!

2-Take a CHer to lunch! Get to know the
local CBers. It will not take much time to
separate the sheep from the goats. When you
find an intelligent C Her ( there are plenty ) en­
courage him to step up to amateur radio! Why
let a good, prospective amateur fester in the
swamp hole of 11 meters when he can enjoy
the broad, sunny uplands of amateur radio?
Lure him away from CB radio and he'll thank
you for it in the long run!

3-1nvite N ovices and technically-oriented
CBers to local amateur radio club.J and con­
ventions. Give them a taste of amateur radio
at its finest. Encourage them to "meet the

[Continued on page 62]

Spreod The Word
An eye-catching bumper sticker encouraging
the man in the street to "Talk to the World­
Become A Ham Operator" is available f rom
CQ for 25¢ plus a legal-size s.a.s.e. Quantity
prices upon request. Write to : CQ, 14 Van­
derventer Av., Port Washington, NY 11050.
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It's taken almost a year of planni ng, changing and improving, but the

EBC 144 Jr. is now being delivered to hundreds of hams across the country.

Compare the specs. You'll find that it does more than any other

synthesized two-meter rig on the market, and

does it better. Not only is t he ESC 144JR $599.00

one repeater on t he A

on the market, it offers far

more flexibil ity than other

Like Two Radios In One

EBC 144 Jr. the hottest receiver

anot her on B.

tranceivers in one. Set up

synthesized rigs, even those

costing more. It's like two

thumbwheels, and

Choose one or the other at the flip of a switch. Priority mode allows you to work channel

A while monitoring channel B. Consider the EBC 144 Jr. as yo..r next rig.

Fully synthesized covering 145.5 to 148.5 MHz in
5 kHz increments. Standard or reverse 600 kHz off­
sets up or down automatically. Spl it mode allows
totally independent receive and transmit frequ en­
cies. Simplex operat ion available on either channel
A or B.

- Sensit ivity - .35 11 V for 12 dB sinad..30J,JV for
20 dB Quieting

- 20 watts output
e f nrermodutanon, spurious and image 60 dB

minimum
. 10 pole xtal filter
• Frequency stabilit y .001%
• S-merer and speaker built in.
e todependent selectable priori ty channel
. 12v. (no minal) operation.

Write for your closest stocking dealer.

15A River S t reet
New Rochelle NY 10801

(9 14) 235-9400

•



CQ Reviews:
The Venus Scienti f i c

Slow-Scan TV Equi pm ent
BY COPTHORNE MACDONALD.* W~ORX/VEI

Horizontal
deflection
coil

Vet'"t ical
deflection
coil

f h SS2 onito r.F" 1 BI k dl

the switching circuitry necessary to allow
smooth SSTV operation. The input selecto r
switch allows the receiver, camera, or tape re­
corder output to be selected as the video input
signal to feed the monitor. (The slow-scan sig­
nal is a frequency shifted audio tone with "dif­
ferent tone frequencies representing different
shades of grey . It is this "audio" signal which
is generated by the camera and tra nsmitted by
the station's r.f. transmitter. 1200 Hz repre­
sents "Sync," 1500 Hz "Black ," and 2300 Hz
"White" in this systern. )

The slow-scan signal selected by the input
switching circuit is amplitude limited in an op­
amp limiter stage. The FM Demod stage con­
verts this varying frequency tone into a vary­
ing amplitude voltage which is then amplifi ed
and used to vary the CRT brightness by vary­
ing the CRT grid voltage. This particular de­
mod uses pulse techniques to achieve the Ire­
quency-to-voltage conversion.

The limiter also feeds a sync demodulator
circu it consisting of a two stage act ive filter
peaking at 1200 Hz, the subcarrier "Sync" fre­
quency. Rectifying and filterin g this 1200 Hz
output produces H and V rate pulses which
trigger the continuously running H and V uni­
junction sweep oscill ators. The driver for each
deflection yoke winding consists of an op-amp
with complementary NPN/PN P power tran-

· c/ o CQ. 14 Vanderventer Ave.. Port Wash­
ington, N.Y. 11050.

Pho ne

The SS2 Siow-Seon Monitor
Views of the 552 monitor appear in the

photos, and the block diagram appe ars in fig. I .
In addition to its primary function of d isplay.
ing slow-scan pictures, the SS2 also contains

V ENUS Scientific Inc. manufactures a line of
slow-scan TV equipment designed for opera­
tion using the regular 120/128 line amateur
standards. Both the Model Cl camera and SS2
monitor are 100% sol id-sta te with the excep­
tion of the vidicon pickup tube and 5 inch­
diagonal picture tube. The uni ts are designed to
permit easy interconnection with the transmitter
and receiver in a typical amateur phone sta tion
wi thout modifying the station equipment.

The SS2 monitor fea tures include 9 kv ac­
celerating potential on the CRT, "Accu Sync"
which is a scope type presentation of the video/
sync waveform, and a compact cabinet. The
CI camera features include a mechanical focus
mechanism which permits closeup optical focu s­
ing with ordinary C-mount lenses, automatic
light level compensation. a built-in black /white
bar generator, and provision for feeding a fast­
scan output signal to a conventional TV set or
monitor to aid camera setup.

,g . - DC 10 9 ra m 0 t e M
Receiver !

Tape Video
input ...ceu

Camera se lect ion SYNC

V", Mode

Sync Vert ical Vertical Verticalsync
invert er sYnc ",eep amplifier

Limiter separator generator oPERATE

ampl if ier

-
n A=

SYNC Horizontal
Synt: Mode Horizontal

eetecto-
",eep ampl if ier

ond U OPERAT(
generator

amplifier
ACCV ....-

.,.,.
SYNC Mode
~ J:"Mode

OPERA TE , " CRT
FM Video ./ - ,"

demodu latOf amplifier oPER ATE <,
AceU
SYNC
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The Venus SS2 Siow-Scon TV Monitor. The boil
under the moni tor will fold If de.ired to a llow

the monitor to sit flat.

sisto r pair in a feedb ack arrangement. This
insures linear amplification of the sawtooth
voltage from the sweep oscillator. A momen­
tary action switch on the front panel of the
monitor allows the vertical sweep to be manu­
ally retraced at any time.

The monitor's Accu Sync circuit permits the
sync pulses and video to be viewed in "scope
display" fashion on the monitor screen when­
ever the front panel switch is in the Accu Sync
position. To accomplish this, the video drive is
disconnected from the CRT grid and is fed to
the input of the vertical sweep amplifier instead
of the vertical sawtooth. The horizontal sweep
is also made to trigger on the trailing edge of
the incoming sync pulse rather than the lead­
Ing edge . (This allows the sync pulse to be
displayed during the active sweep tirne. ) The
pattern is useful for fine tuning the station
receiver during SSTV reception. The receiver is
simply tuned for maximum observed sync pulse
amplitude. (The video portion of the Accu
Sync display has somewhat limited utility be­
cause the bandwidth of the yoke drive circuit
is quite narrow. Fine detail in the video does
not show up.)

Most of the monitor circuitry is powered by
Ie regulated + 15 and -1 5 volt supplies. Venus
Scientific has been a supplier of high voltage
power supplies for the space program. It's not
surprising then that the SS2 uses a 20 kHz
oscillator-type supply of their own design to
generate the + 50, + 400, and + 9000 volts for
the CRT. The CRT fil ament is always "on"
when the monitor is plugged into the a.c, line.
This results in an "instant on" feature like that
found in many TV sets. The transformer has
dual primary windings permitting the monitor
to be wired for 115 or 230 volt, 50 or 60 Hz
power.

The CRT is a magnetic deftection, electro­
static focus, rectangular screen unit masked to
produce a picture approximately 3JA1 H square
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(4~6" diagonal ). A yellow filter over the face
of the tube attenuates the blue ftash of the P7
phosphor while passing light from the yellow
phosphorescent afterglow. (A viewing hood is
available as an optional accessory for use if
the monitor must be used in a brightly lighted
area.) A protection circuit cuts off the CRT
brightness if the horizontal sweep fail s.

Other features of the SS2 include its very
compact (lO~" W X 5~"H X 13"0) alum­
inum cabinet with black trim, a name plate
which can be personalized with the owner's
call letters, r.f. bypassing of the input leads,
LC filtering of the a.c. line, and the liberal use
of integrated circuits.

Available as an accessory for the SS2 is the
Model P I Polaroid Camera Adapter. The
adapter permits one-frame time exposures of
the monitor screen to be taken with a Polaroid
"Colorpac" or "Square-Shooter" camera. The
adapter mounts on the front of the Polaroid
camera. It contains a closeup lens, and a view­
ing port which allows the SSTV frame to be
viewed before and during the picture taking
procedure.

The Cl Slow.Scan Camera
The Venus Cl Camera is a composite unit

which embodies a Koyo one inch fast-scan
vidicon camera along with Venus-designed
slow-scan circuitry and add-on cabinetry. The
Koyo camera is classed by this reviewer as a
high quality Japanese camera with several very
desirable features. The camera's one inch vidi­
con gives better limiting resolution and aper­
ture response than cameras using ~ inch
vidicons. The deftection yoke/vidicon assembly
slides forward and back in response to adjust­
ment of an optical focu s knob at the rear of
the camera. This construction permits the use
of an inexpensive lens, while 8tiJI permitting
close-up focusing on small objects. The camera
sensitivity adjusts automatically to partially
compensate for changes in light level. This is
accomplished by a circuit which detects the
peak video amplitude and automatically adjusts
the vidicon target voltage. The camera will

Top view of the SS2 monitor with cover removed.



Fig. 2-The Venus C1 Camera in position for slow.
scan TV pickup.

supply either of two different fast-scan outputs.
One is baseband video which can feed a fast­
scan video monitor. The second is an r.f. sig­
nal on any desired channel from 2 to 6, to feed
a standa rd TV set.

The complete C I camera appears in fig. 2.
In this view the fast-scan camera has been
rotated 90 degrees from its normal position.
This is a basic requirement dictated by the
sampling scheme which converts the fast-scan
camera output to slow-scan. With the C 1
camera mode switch in the Slow Scan position,
the camera line sweep is nominally 15750 Hz,
and the frame sweep is 15Hz. This gives a
raster with about 1048 scan lines. The slow­
scan video signal is generated by "sampling­
and-holding" the fast- scan video signal in ac­
cord with the sampling pattern shown in fig. 3.
The first slow-scan line is made up of 1048
samples from the 1048 individual fast-scan
lines. The seco nd slow-scan line also has 1048
samples, but from slightly furth er down the
fast-scan lines. And so on. This "baseband"
slow-scan viedo is mixed with sync and is used
to shift the frequency of the subcarrier oscil­
lator which genera tes the camera output signal.

$STV line: I ·..
2

• ••

J
Fast-scan

• ••
0.

f 0.vertical fsweep
• • -- .~· • • c

• • • 0• · • -SlOW-scan · • • • • .!t -• • · -hoI'izontal 2 >
c

sweep c II•• ~ •

" 6
• J· . . "~127

• • •

126
• ••

Fast -scan line: - N M • • •

~
~

~i1i- -
Fig . 3-Diogrom showing the slow-scan sampling

scheme. (See text.)

The Cl Camera with cover removed showing the
slow-scan circui t board.

The fast-scan viedo is available at an output
jack in the Slow Scan mode, but since the
frame rate is 15 Hz, the picture won't synchro­
nize if viewed on an un modified TV set. By
switching the mode switch to the Fast Scan
position, the camera's fast-scan frame rate
changes to 60 Hz and the fast-scan video can
be viewed on an ordinary TV set. In other
words, at any given time the camera will put
out a standard fast-scan TV signal or a stan­
dard slow-scan TV signal, but not both simul­
taneously. As you would expect , the picture
appears sideways on the fast-scan TV set if the
camera is producing upright slow-scan pictures.
( If you have a TV set or monitor which you
use only for monitoring purposes, you could
simply rotate its deflection yoke 90 degrees to
get an upright fast-scan picture.} Even with
these limitations the fast-scan monitoring capa­
bility really speeds up positioning the camera,
focusing it, and adjusting the lights.

Venus has designed severa l desirable features
into the slow-scan port ion of the camera. A
switch on the camera allows the video polarity
to be reversed. For example, black letters on a
white background can be made to appea r
white-on-black. The camera contains a built-in
black/white bar generator. This feature allows
rapid and accurate setting of slow-scan moni tor
brightness and contrast controls, and speeds up
camera adjustment. The camera also contains
a continuously variable fr ame length control
permitting selection of any frame length from
quarter to fu ll. The remaining operator controls
are Contrast which sets the peak-to-peak ampli­
tude of the baseband video, and Brightness
which adjusts its d.c. level.

Like o ther sampling cameras, the Venus C I
does not freeze motion. Motion during the 81/.1
second frame time will result in a distorted,
though "in-focus" image. (Sitting still enough
to produce good pictures of people is not really
very difficult.)

The camera is supplied with a 25 mm fl l.S
fixed iris lens. The camera has rubber feet and

[Continued on page 64]
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Fig. 1- The 80 mete r Quod loop of WA7GSM. The
loop is ma de of 241 feet of # 14 e na me l wire wi th
the to p point suspe nded from a 45 foot pole . Each
corner is tied off by a ro pe at the 25 foof level.
The Quad loop is fed from a a-te-l balun and a
50 ohm transmission li ne. The plane of the loop is
roughly north-south for best radiation east and
west. WA7GSM says the Quad loop o utperfo rms
an inverted V or dipole located at the 45 foot level.
He 's pla nning to place a 40 meter loop inside the
80 meter on e, a nd feed it with the sa me balun

a nd transmission line.

seemed best in its broadside direction, but past
1200 miles, the ground plane seemed a bit bet­
ter. He fel t in all cases, however, the d ipole
was better for receiving than the vertical."

" Probably because the vertical antenna is
more susceptible to man-made noise than the
ho rizontal ," interrupted Pendergast.

" Roger's conclusion is that the biggest mis­
take hams make with a vertical antenna is to
use it as a Iimted space antenna. For best re­
su lts, the vert ical needs plent y of room around
it, and plenty of radials if it is close to the
ground,"

HI ag ree," sa id Pendergast," Look at thi s
letter you got fro m Bob. HL9UB in Korea.
He's within shouting distance of H L9TC, Dick,
and they have_been running compariso ns on
phone patches to the United States. Bob star ted
out with a tri-band vertical antenna with the
base atop a 30 foot pole. It had four rad ials
for 40 meters and six radials for 20 meters. all
sloping down as guy wires. Both Bob and Dick
ran the same power. Well , HL9UB's vertical
antenna ran about o ne S-unit worse than the
th ree element Vagi beam at H L9T C, which was
40 feet high. Al so, the vert ica l antenna was
noisier on rece ive than the beam. Even tually,
HL9UB raised his ground plane so the base
was about 6S feet in the air and found tha t he
and H L9TC were running about equal, as far
as signal strength reports went. He says, 'I
admit that the re are antennas which are better
than a vertical , but for limited space, easiness
on the eyes (from a landlord's point of view),
and overa ll perfo rm ance a high vertical antenna
with lots of radials is tough to beat!' "

"Well, HL9UB should QSO Jack. K2JFJ ,
so me time," said Pendergast. "Jack likes a five
band ground plane and has worked a staggering

I
145 foot
I pete - loop is
1insulated from
I pole at top -"
I 60' 4"

""""- I

"4 : 1 balun , 8'
I

7////7///7/////7////7/§;yh//7/7/ /7//7//7/////,

an ennas

"What a re you do ing," sa id Pendergast as he
slouched down o n his spine in my favorite easy
chair. "Working on your income tax return?"

"T hanks a lot ," I rep lied. " 1 don 't do tha i
until the last possible moment. And this isn't the
last possible momen t."

"Well," Pendergast replied . " Let's talk about
something nice. Have you gotten any interesting
letters about your C Q colum n?"

" Plenty," I replied. "Especiall y the colum n on
vertical antennas. I'm still gett ing feedback on
that o ne. Also 'invisible' antennas a re a hot sub­
ject. A nd 80 meter antennas a re coming into in­
terest, as the sunspot cycle drops. Lots of
interest in 80 meter DX antennas ,"

"Suppose you let me hear some of the let­
ters," suggested Pendergast.

" W hy not?," I replied . " Here's a sho rt note
from Joe, WA7GSM . who has an interesting
80 meter antenna. It is a modified Quad loop
(fig. I ) whch is slung fro m a single 45 foot
pole. Each antenna corner is about 25 feet off
the ground and the feed point is 8 fee t off the
ground .. . sort of a squashed diamond ar­
rangement. Joe uses a commercial a -to-one
balun at the feedpoint and a 50 ohm coaxial
line. He says the diamond seems to present a
feed po int impedance of about 250 ohms. The
s.w.r. runs about 1.5 at 4 MHz, dropping to
unity at 3.8 MHz."

"Well, accord ing to that, Joe should be able
to use the diamond loo p all the way down to
3.5 MHz," sa id Pendergast.

" It would seem tha t way," I replied, "Al­
though he d idn't give any s.w.r. read ings below
3.8 MHz."

"Loop antennas a re very forgiving," sa id Pen­
dergast. "I like to use them in preference to
single wires, which sometimes can be very
nasty,"

"Here's another interesting letter from Roger,
K8ZKF, telling about his experiences with vari­
ous antennas. He came to the conclusion that
a 20 meter ground plane, ground mounted with
12 radials, was comparable to a dipole at about
30 feet. Out to abo ut 1200 miles, the dipol e

' 48 Campbell Lane, Menlo Park, CA 94025.

BY WILLIAM 1. ORR,* W6SAI
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Fig. 2-The W5TNX double leve rted-Y for 40 and 80 meters. To raise the feed point impedance of the
80 meter antenna, the fed-pertlen is made folded (a s shown at left) . The center conductor of the coax
line is attached to one 40 meter wire and to one of the folded wires of the 80 meter section. The
braid of the coax is attached to the other 40 meter wire, to the other 80 meter wire and also to the

return wire of the folded 80 meter section.

four foo t cinder block retaining wall with a 4
foot high chain link fence atop it. Since antenna
performance didn't seem too good, I raised the
vertical on top of a 20 foot steel pipe and in­
creased the number of radials to twenty. There
were 5 radials for 10 meters, 6 for 15 meters,
4 for 20 meters, 4 for 40 meters and one for 80
meters. The radials, instead of being buried,
now acted as guy wires for the antenna. sloping
down fro m the 20 foot level. In my opinion, the
performance OX-wise improved greatly, as well
as the ground wave performance for local rag
chews.

"Last year I installed a three element tri­
band beam on a 30 foot tower. Needless to say,
the beam outperforms the vertical on com para­
tive tests to Europe. However. when band con­
ditions are top-notch, the reported difference
between beam and vertical is sometimes very
slight."

"Well, there you are," I said...It seems that
a vertical antenna won't beat a good beam, but
if the vertical is high in the air. and has a
sufficient number of radials. it will give a good
performance and will work plenty of OX.
Things tend to get tricky when the vertical is
mounted dose to the ground, as ground losses
and the proximity effects of nearby objects
tend to mask out antenna performance." I
turned to Pendergast. "Does that sound like the
definitive word. as far as vert ical antennas go? "
I inquired.

15m80m

1

I I3. .. •• ", , , ,
7. 7.\ 7.2 7.3 7.', , , , ,

21.0 21.1 21.2 21.3 2,... 21S

Frequency I MHz)

3

2

•

amount of OX with 150 walls. Anyone who
can pull UK7LAJ out of a pile-up on 20 meters
with that amount of power must have some­
thing going for him. Look at the copy of his
log book." Pendergast tossed a thick pile of
papers to me that read as if K2JFJ was running
a o ne man OX contest. "Listen to what Jack
has to say." And Pendergast read , "My 5 band
vertical was intially installed as a ground
mounted vertical with 13 radials, buried just
beneath the grass. About 17 feet away was a

Fig. 3-Represe ntative s.w.r, curves for the W5TNX
triband, lnve rted-V ante nna system. Overa ll length
of the 80 mete r portion is 120 feet (60 feet per
leg ), Overa ll length of the 40 meter portion is 65

feet (32 feet, six inches per leg).
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Fig. 4-The G3PHO mini-Quod for 20 meters, 80th
square loo ps a re driven through a 300 ohm open­
wire line (tra nsposed). The rear loop is fed with a
tra nsmission line a t the top center of the e lement.
loading coils a re placed at the center of the bot­
tom wires of the loops. (Dra wing courtesy of RSGB

and Radio Communication).

get out very wen at all."
"Maybe WWV has put the hex on him," I

replied.
"I can sympathize with Dave: ' said Pender­

gast. "When WWV transmits US, I can't punch
my way out of a paper bag." After a pause,
Pendergast picked up a small magazine with
a bilious purple cover and said. "Did you see
the neat mini-Quad antenna in the January
issue of Radio Communication, the RSGB pub­
licaticn?"

"No," I replied. "T he magazine just arrived
and I haven't had a chance to look through it."

"Wen." said Pendergast, "You had better
read your mail quickly. I see a great article by
Pat Hawker, G3VA, caned Technical Topics.
He discusses a mini-Quad antenna which was
designed by G3PHO, who used it when he was
operating as ZL2BDA (fig. 4 ).

Pendergast continued, "To quote R adio Com­
munication .. : ' Among the attractions are that
it can quite easily be made by one person. is
much less conspicuous than a full-size Quad.
has a performance at long distances which is
claimed to be distinctly better than verticals
and dipoles and, indeed, as good as the 14 MHz

[Continued on page 70)
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"The case is closed," cried Pendergast, 'That
is, until the next bunch of mail comes in. But
I believe that your statement that a vertical
antenna is one that radiates equally poorly in
all directions is no longer valid."

I ignored the thrust and returned to tlle pile
of mail. "Here's an antenna I like," I said. lilt is
designed by Jim, W5TNX, who uses it on 75,
40 and 15 meters, in addition to MARS work
just outside the top end of the 75 meter phone
band (fig. 2) . Basically, the antenna consists of
two inverted-V dipoles, cut for 75 and 40 meters
and supported at the center by a telescoping 40
foot TV mast. The wire elements are cut for
the 75 and 40 meter bands and arc used as
support ing guy lines for the mast. Strain insula­
tors insulate the wires from the mast guy ring
and the 50 ohm coaxial line feeds one leg of
each dipole while the braid attaches to the
other legs. The cable is taped to the mast. The
40 meter dipole operates as 3 half-waves on
15 meters."

"Well, what's so tricky about that?," de­
manded Pendergast.

"This," I replied. 'The antenna exhibited a
high value of s.w.r, on 75 meters, probably
due to low feed point impedance . as compared
to the 50 ohm feedline . Jim raised the feed­
point impedance of the 75 meter system by
making half of a folded dipole, as shown in
the drawing. The resulting s.w.r, curves for the
three bands arc shown in fig. 3. The exact value
of center impedance for either antenna ca n be
varied slightly by raising or lowering the tips
of the antennas:'

"A good idea," said Pendergast. "The 75
meter antenna resembles a folded unipole, with
a single radial wire:'

"An apt comparison:' I admitted.
"Here's a fun letter from Dave. W3DBA: '

said Pendergast. rummaging around in the stack
of mail. "He's using a drainpipe for an
antenna."

"A drainpipe:' I exclaimed. "Do you mean a
do wnspout?".

"Right:' replied my friend. ~'Dave lives in
an apa n ment where antennas arc verboten.
He's on the ground floor. and the drainpipe, or
downspout, is 3 stories taU-about 28 to 30
feet. He tunes it with a homebrew transmatch
antenna tuner for operation on 40 through 10
meters. He has a set of 3 haywire radials for
each ba nd ru nning close to the apartment wall.
ncar the ground. So far he's worked WAS on
40 meters, and 45 countries including JA and
ZL on 20 meters. The shack is in a corner
room. near a window. and he runs the radials
along two outside walls of the building. Dave
says he's pretty well pleased with the results,
but sometimes he calls and calls with no re­
sults. He says when WWV sends N (normal
propagation conditions) he does pretty good,
but when WWV sends U (unsettled) , he doesn't
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An Introduction to Active Filters
BY DON KESNER,* W7EIJ

The active filter is solidly established as a valuable tool for the amateur, yet
too few of us ha.e more than the faintest notion of how to go about design­
ing one. The "cookbook" approach described here puts the active filter com­
fortably into the ham's bag of tricks.

R,

- 40 db/decade
- 12 db/octave

Initial Design Steps
Bandpass sections have response character­

istics dependent on Q (fig. 6 ) although in the
lower and upper frequency limits the slope
approaches 20 db/ decade. Small bandwidths
(high-Q's ) a re handy for selecting one fre­
quency out o f a group, but high-Q single sec­
tion resonators tend to ring on impulses and
"stretch" data ones and zeros into each other.
All that means is that faster modes of trans­
mission (such as RTIY and 35-w.p.m . c.w,
operato rs) require a lower Q or wider band­
width filter than one designed to receive my
fist. An added disadvantage is stretching of
unwanted no ise pulses that tend to mask the
real signal.

Frequency

Fig. 4-Normalized low pass filte r response vs.
frequency.

in amplitude for each doubling in frequency.
For example, a section with i- (cutoff fre­
quency ) at 1000 Hz would attenuate a 2 kHz
signal to 'A the d.c. or low frequency gain, and
a 10 kHz signal would be 1/100 (-40 db ).
High-pass sections show a simila r, but reversed
characte ristic (fig . 5 ) with a slope of + 12 db /
octave o r + 40 db/decade.
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Fig. l-Two pole low-pa ss active filter.

T HERE have been an overwhelming number of
active fi lter designs proposed and built in the last
twenty years. Of these, perhaps th ree or four
stand out in simplicity o r fi lter parameter stabil­
ity. Of the simple, single amplifier variety there
are positive and negat ive feedback types. Al­
thou gh high-pass, low-pass, and band-pass con­
figurations are possible with each. we'Il only
examine the ones that seem to show the most
advantages. These include positive feedback cir­
cui ts for low-pass and high-pass fi lter sections
( figs. I and 2 ) and nega tive feedback for band­
pass (fig. 3 ) .

Schemat ics shown in figs. 1 through 3 are
called "second order" sections, and may be cas­
caded to form higher order fi lters with im­
proved rejection characteristics. Used alone, a
single low-pass section has a normalized a tten­
uation curve rolling off at a rate of - 40 db/
decade beyond the 3 db cutoff frequ ency (fig.
4 ) . Another approximation to the slope is - 12
db / octave, which means a factor of 4 decrease

Fig. 2-Two pole high -pass active filter.
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Fig. 3-R-C active bandpass filter.

Fig. 5-Normalized high pa ss filter response V5.

freque ncy.
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2 Q - Q-
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R , =
R,

2A U,)

R, = R , R :s
4Q2R J - R"

Fig. a-Unity gain sta ge v,<>--;
(buffer).

Computat ions for R: can possibly show a
negative value if a high value of gain and
low-Q are simultaneously required . When this
rare circumstance arises, tower the gain in this
stage and pick it up in a later amplifier.

Examination of the defining equa tions for
frequency, gain, and bandwidth reveals that
resistor R 2 may be changed to alte r f requency
without d isturbing the o ther two parameters.
New values for R" given different center fre­
quencies U,J, can be calcu lated by the follow­
ing formula :

Coupling into and out o f this section is simpli-

R ' = R [.l...-J 2
~ 2 to"

Active Filter
The bandpass configuration shown in fig. 3

is simple and useful fo r relatively mild Q's
(<10) in the audio band using inexpensive oper­
ational amplifiers. Calculat ion o f component
values begins with selection of ca pacito r C,
and inputs such as center frequency (10),
center frequency gain A (10), and circui t Q.
Calcula tions for resistors R IO R 2 , and R, is as
fo llows :

If K = I , these bo th simplify to :

R , = .71
2... I. C

R, = 2 R ,
After a convenient va lue for C has been chosen,
as well as pass-band gain K, values for R 1 and
R, may be calculated.

Before covering the bandpass section some
consideration should be given to choice of the
am plifie r configuration to secure a ga in of K.
By far, the simplest and most stable means of
ac hieving a positive ga in is by an operational
amplifie r with its acco mpanying feedback net­
work (fig. 7). The absolute value of resistors
R and R(K-I ) may vary from several thou­
sand ohms to a megohm o r more, as long as
the rat io remains K-l. Note that for designs
requiring unity ga in, the ( K - l) te rm goes to
zero and o ne of the resistors becomes a short.
In the se cases, the remainin g resisto r only
serves as a load on the amplifier output; hence,
it may be removed (fig. 8) .

.7 1
2'iT t .. R

Fig . 7-Non-inverting gain
with op amps.

R

R (K -1)

I [ / K _ 375 ]
2-tr I . C .35 + vi 2 .

I
C ' R , (2... 1.)2

> -r--<> v,

c~ = 1 [ / K _ 375 ]
2 ... t , R .35 + vi 2 .

I
R ' C, (2-tr I .) '

For amplifie rs with a gain of "I " these equa­
tions simplify to:

Relative response

Fig. 6-Re lative response vs. frequency of band­
pa ss filters for different Q 's.

C, = 2C,

T he case for unity ga in is particularl y im­
portant, since it can be realized with an emi tter
follower stage if desired.

Calculations for component values in the
high-pass section are very similar to those
above with R's and C's interchanged:

Adjustment of the center frequency is desir­
able fo r hour after hou r o peration to minimize
o peration fatigue, or as an alternate means of
tuning and track ing a slowly drift ing signal.
The design utilized here is capable of center
frequency variation without affecting band­
width.

Both the low-pass and high-pass sections are
designed by choosing one component and cal­
cu lating the other. In the case of our low-pass
design , it is a matter of choosing resistor value
R and computing C:

,1 .2.3 .4 .5 7 1,0 2 .0 3.0 5.0 7.0 lO ,O

Relat ive frequen cy
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Ag. 9-Sing le supply operotion of the high pass
filter of fig. 2.

C R,
•

Vee

R, C ....
-

R,
~

-,," -=

-
I

- I

Fig. lO-Sing le supply operation of the bandpass
section of fig . 3.

v.

we'll use a passband gai n of 10; splitting it up
between the two stages as gains of 2 (low-pass)
and 5 (high-pass).

Design of the low-pass fi lter proceeds as
follows:

Oul ..- ..._­..

R,
Vee

2R,

; C 1>-, V

- - ,;2R,
'?

.",.

c
V.o--l

fied due to the location of section capacitors.
No input coupling need be provided for the
sake of the filter but keep in m ind that the
R, • R , network is a d.c, load to whatever
source it is connected. Output isolation usually
accomplished by an additional coupling capa­
citor.

K =2
f . = 300 Hz

Let R = 10K f!
I

c, = 2 ( 3.1 4) (3000) (10000) .

( .35 + V 1 - .375) = .006pf
I

C, = (10000 ) ' ( 6 X 10' ) (6.28 X 3000) '
= .0046 pi

And the high pass specifica tion is similar:

K = 5
f . = 300 Hz

Let C = .Ol pf

I
R, = (2 ) (3. 14) (300) ( 1(}-8 ) '

(. 35 + v'T."5 - .375)

R , = 96 Kf!

R - -;-:-;c-I ;;-:-:-...,.,,-,= ;;-:-:-:-:;-;;-:-;-:= .,,-­
, - (I (}-8). (96000 ) ( 6.28 X 300 ) '
= 29K f!

Since most amateurs don't stock resistors
and capacitors in the co mputed values. we'll
round them off to useable quantities :

Low-Pass
R = lOOK f!

C, = .006pf (.00 5 + .001 )
C, = .0047

[Continued on page 66]

Single Supply Operation
Operational amplifiers are ordinarily used

with two supplies of opposite po larity in order
to function about a ground reference. These
supply voltages may vary from 5 to IS volts ,
and they can have considerable ripple without
detrimental effects. However, single supply op­
eratio n is possible by "biasing" the input stage
to a level equal to one -half the supply voltage
level. T his is part icu larly att ract ive for the high­
pass section, where it only amounts to splitt ing
R2 into two components each equal to twice
the ca lculated value ( fig. 9) . In order to isolate
the output from any unintent ional d.c, shorts
to ground, ca pacitive coupling is suggested .

Level shift ing for single supply operation in
the bandpass case amounts to connecting one
op a mp pin to a voltage equal to half the
su pply value. A simple method is a bypassed
resistive di vider from V •• ( fig. 10) .

Design Examples
Two of the most popular filter frequencies

encountered in voice communications are 300­
Hz and 30oo-Hz. This is a low-pass/ high- pass
combination that minimizes frequencies outside
the band necessary for transmission of voice
Information. If split power supplies are avail­
able, a co mbinatio n of figures 1 and 2 could do
the job ( fig . I I ) . For the sake of illustration,

v.

·0041mf 'OOK

'OK 'OK ~C1458
.00 mf .00 mf f;458

·OO6m'r r- l;/
3OK± r-: - /

10K
= Vee 39K

Vee

10K 'OK

.",.
~

Fig. l 1- Cosca di ng
filte rs with split

supplies.
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I An R.F. Transistor Testor
BY FRED BROWN,* W6HPH

I F you do any solid-state experimenting you
have probably accumulated a ciga r-box full of
miscellaneous transisto rs of all descriptions in­
cluding some un-marked or undecipherable
types. T his gadget lets you determine in a mat­
ter of seconds whether an unknown transistor
is aud io, r.f., o r v.h. f, It will test either NPN
o r PNP bipo lar transistors at the fl ick of a
switch and is just as adept at testing junct ion
FET's. Construction time would normall y be
one or two evenings, and if junk-box parts are
made use of, the cost can be held to a few
dollars.

The principle of operation is very simple :
the transistor to be tested is placed in a fre­
quency-switchable oscilla to r circui t and the
relative strength of oscilla tion is indicated on
the meter. Since any transistor that can osci l­
late a t a give n frequency will also be able to
amplify at that frequency, measurement o f the
highest oscilla tion frequency (F n . .. ) is a lso a
measure o f the highest amplification frequency.
Normall y, o f course, transisto rs are ' used at
frequencies well below F m .. since at even one
fourth this frequency a maximum power gain
of only 12 db is ava ilable. T hus o nly a rough
indica tion o f the upper frequency limit is
needed ; in this instrumen t the freque ncy rat io
between switch positio ns was made about 3 to
I . Continuous frequency coverage could have
been provided, but at the expense of unneces­
sari ly complicating the instrument. With six
switch posi tions an over-all frequency range o f
190 to I is covered.

- 1950 Sun set Drive. Vista, CA 92083--

Front view of the d . transistor tester showing
control locations. Slide switches are used for O n­
OIf, 8i-Polar/FET. a nd PNP/NPN selection, while
a 6-position rota ry switch is used for frequency
selection. Betwee n the slide switches and the
frequency switch is a socket for the transistor

under test.

Circuit
As can be seen from the diagram, the tra n­

sistor to be tested is placed in a rat her con­
vent ional tuned-collector oscillator circuit which
can be switched in frequency by means o f SI'
T he transistor is biased by means of resistors
RI , R :, a nd R 3 • The values of these resistors
were chosen to make the collector current fa ll
between I and 1.5 rna almost irrespective of
transistor current gain, Or whether the transistor
is a Germanium o r Silicon type. Practica lly any
transistor worth its salt will have substantial
power gain at one mil collector current. Junc­
tion type FETs are accommodated by sim ply
switching out the forward-bias resisto r, R I • The
la rge values o f the three biasing resistors pre­
vents damage to any transistor that should hap­
pen to be plugged in the wrong way or operated
with the wrong polari ty. The polarity. reversing
switch, S'l> permits measurement o f either N PN
or PNP (o r N-chan nel o r P-channel ) tran­
sistors.

The r.f. voltage on the emitter (o r source)
of the oscillator is coupled to the IN914 diode
by the 500 pf capaci tor and the rect ified voltage
is ind icated o n the 0-1 rna meter.

Feedback on the two highest frequency posi­
tions is provided by the 5 pf capacito r con­
nected between the co llector and emitter. On
the four lower frequ encies addi tiona l feed back
capaci tors are switched in between collecto r
and emi tter and between emi tter and ground.

Construdion
This part icular un it was built in an empty

film box measuring about 3 by 3 by 9 inches.
With careful layout you could get by with a
box about half that volume. It is important that
r.f. leads be kept sho rt so the transistor socket
should be mounted close to the frequency selec­
tor switch.

This plastic box provided no chassis "ground"
so a 3 inch square piece of tin plate (cut from
a tin can ) was placed under the top panel. T his
plate extends over to the transistor socket and
all "ground" connections a re soldered directly
to it.

For good v.h.f, performance the .02 mf base
bypass capacitor and the 5 pf feed back capac i­
tor should have leads no longer than JI.z inch.
The .02 mf di sc capacitor between the supply
voltage and ground should a lso have short leads
and should be mounted at the low end of 1.,-
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Fig . l -Schematic of the d . tra nsistor te ster. All ca pacitors are d isc ceramic. Values less tha n
one a re in mf, va lues g reater tha n one are in pf. Re sistors are lA wa tt.
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0 ·1 mol \.. .001 4 -2A turns # 18 e c1osewound on %'
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-""
l s-2Aph, Miller 4626 or eq uiv.

T he highest frequency coils can be mounted
directly on the switch terminals. Lead lengths
on the J mHz and 3 mHz coils are not impor­
tant and they can be mounted anyw here con­
venient.

Ad justment
When construction is completed. place a

known-to-be-good bipolar transistor in the socket
and set the NPN-PNP switch to the appropria te
position. It's probably best to start a t a low
frequency position of the frequency selector
switch. \Vhen the unit is turned on the meter
should indicate about ha lf scale. If it doesn't.
chec k the d .c. voltages on the transisto r. The
collector voltage should be 9 volts and the emit­
ter voltage about 2.5 volts with respect to
ground. The base to emitter voltage will be
about .6 volts for a silicon transistor and .2
volts for a germaniu m transistor. If you don't
measure these values you either have a bum
transistor or you have made a wiring mistake
somewhere.

When the circuit is oscillating as indicated
on the meter. you can check the oscillator
frequency. T his is pro bably best done with a
general-coverage communications receiver, but
remember to beware of images and harmonics.
If the frequency comes out too low you can

raise it by removing turns from the appropriate
coil. If the frequency is too h igh, you can lower
it by shunting the co il with a small capacitor.

Your communicatio ns receiver will permit
frequency checks up to 30 mHz. For the 100
mHz position you can use an f.m. radio to
check frequency. T he 100 mHz frequency can
be easily adjusted by spreading or squeezing
the co il. L ,.

To check the highest frequency position you
can use a TV set, 190 mHz will wipe out chan­
nel 9. The hairpin loop, L" can also be adju sted
by squeezing or spreading. On this highest fre·
quency switch position adjust the 3 to J3 pf
trimmer across the IN914 diode for maximum
meter reading.

With careful construction you might be able
to shorten L , to the point where the highest
frequency is 300 mHz rather than 190. It is
questionable that this would be wise, however.
because transistor lead lengths plus socket in­
ductance would make the test unfair at such a
high freque ncy; even 190 mHz is pushi ng things
a bit.

\Vith a good v.h.f. transistor the meter should
read about the same on each position of the
frequency-selector switch. If the meter reads
too high on one switch position it can be low-

[COli till lied 0 11 page 66]

36 • CO • April, 1975



22

I
02

s

- l--1

- -- 6

1

6.3'1.

1st RF

amPlilii-:::l::- 1
22

1 Meg
Ma In
tuning
capacitor

o

o

o

o

!

MATH'S
NOTES

BY IRWIN MATH,* WA2NDM

Fig. 1-The ht d . amplifier sta ge, ty pical of
many 1950-1960 receivers. The values give n

are far the SXI01.

These receivers in many cases are solid,
stable units and available at real bargain prices
today, As an example, the fantastic Halli­
crafters SXIOIA ( I own one of these ) can
be bought for as little as $159 from one CQ
advertiser, Amateur Electronic Supply, 4828
West Fond-du-Lac Avenue, Milwaukee, Wise.
53216. Other similar bargains abound-just read
the ad s. These receivers, with a little bit of
work, can be made to compete with almost any­
thing available today at three times the price,
if one can wait the few minutes for the unit to
warm up.

Without attempting to complete conversion
however, we would like to pass on the scheme

I W AN T to fi rst thank all o f my readers for the
overwhe lming response to the recent series on
F ield Effect T ransistors in this co lumn and wish
to add that work on the first of the converters,
the 6 meter version, is almost done. As promised.
complete assembly details will be provided as
soon as all tests are completed. It is very encour­
aging for this author, an "old homebrewer from
way back ....' to kno w that many amateu rs do
wish to build at least part of their station and
many more are even avid experimenters in this
age of "appliance opera tion."

This month will be devoted to several often
requested receiver updating circuits and will
hopefully be of interest to many readers. A large
number of ama teurs, particularly newer ones
and youngsters without a great deal of funds are
"stuck" o r so they feel, with older receivers that
were OK in the 1950's and early 60's but simply
do not have the sensitivity for todays operating
requirements.

*5 Melville l ane, Great Neck, N.Y. 11023.
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Fig 2-An d. prea mplifie r showi ng the hookup tc the receiver. All parts within the dotted bor­
can be built on a sma ll phenolic or pic boord. If a transistor other than the 2N2997 is used, the
4.7 K bia sing resisto rs may have to be varied for proper operation. Be sure to keep the input a s

farfrom the output as possible.
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i.f. frequencie s ca n be handled by sligh t va riations of L· a nd C·. A connection to pin

of pin 9 is recommended in the Motorola literature for bette r pe rfo rma nce.

(Mill er 44000
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455 kHz 680 pF 3 pF .005 22K 135·240 pHy

2 Mhz 300 pF 3 pF .005 22K 16-30 pHy -
4.5 Mhz 120 pF 3 pF .003 22K 7·14 pHy
5.5 Mhz 100 pF 3 pF .003 22K 5·8 pHy

10.7 Mhz 100 pF 4.7 pF .0 1 3.9K 1.5·3 pHy

BandSW ltch
o

To RF
, - ----,- - ---- amp llfter

ceivers etc., the values are best set up with a
sweep generato r if one is avai lab le, otherwise
a half hour or so of "playing with values"
should give acceptable results. Incidently, the
input of the pre-amp was close enough to the
ac tua l load presented by the I st amplifie r tube
input circuit that no real ignment was required.

Another handy circuit for updating or mak­
ing older receivers more versat ile is an f.m.
detector. \Vith the widespread increased use
of f.m. and with the use of the station receiver
as the tunable i.f. amplifie r in most cases, this
addition is quite welcome. Fig. 3 is a schematic
o f the f.m . detector we favor most. The circuit
is simple to construct and even simpler to
align. Just adjust the slug-tu ned coil for maxi­
mum recovered audio when receiving an f. m.
signal and you're in business.

Another useful addition to an older com­
municat ions receiver that can often mean an­
other 1·2 "5" units of gain is a sma ll. front
panel adjustable 8-50 pF variable capacitor,
connected across the secondary of the re­
ceiver's antenna coil and sect ion of the main
tuning capacitor connected to this point as
per fig. 4. This "antenna tun ing" capacitor
serves to touch up the tuning of the r.f. stage
when various antennas are con nected to the
receiver. Often these antennas reflect different
impedances to the tuned circuit than those the
receiver was designed for resul ting in loss of

•gam.

An old Hallicrafters 5-85 receiver without an
antenna trimmer gained 2 full 5 units on 15

[Cofltinued on page 62]
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that we have used to increase the sensitivity o f
the SXI OI and severa l other similar receivers.
Since the input stage is typical of many re­
ceivers of that vintage, the information follow­
ing ca n be suitably adapted fo r the un it you
have. Fig. I is a schematic of the 1st r.f.
amplifier stage of the receiver. Fig. 2 is an
easy to build pre-amp that can be connected
as shown to boost sensitivity. The values of
Ct, C2 , and C3 , ca n be varied to suit the re­
ceiver bei ng used . Making them all .0 1 ~F will
result in about 20 db of gain ( lOX ) from .5
to 30 MHz. If this overloads your receiver (on
the lower frequency ranges) try making all
values sma ller, For the SX IOI, which suffered
from inadequate gain on J5 and 10 meters
o nly, a value of l00pF for Clo 470pF, for C ,
and 100 pF for C3 resulted in a bandpass re:
spo nse that resulted in no loss of gain up to
15 meters. and all the sensitivity one could use
o n 15 and 10. Also, the FET used in the
amplifier produced a nice low noise figure for
the receiver. Because of the varia tions in re-

Fig . 4-A method of a dd ing on a nte nna trimmer
to rece iver's not having one. When a ligning the
rece iver, be sure to set this ca paci tor to Y.r

ca paci ty.
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P
LOW·LOW POWER OPERATING

BY ADRIAN WEISS,* K8EEG

V.F.O. Design Notes
In addition to the v.f.o. circuits shown in the

last co lumn. two others have proven to be re­
liable performers. Fig. 1 shows a series tuned
Clapp oscillator designed by Del\law. ' His
preference for this circui t is based upon its use
of a relatively high C and L combination co rn­
pared to the Colpitts and other circuits. High
inductance insures less Q degradation because
of leads etc, while the high capacitance effec­
tively masks chan ges in junction capacitance
which occur during the oscillation cycle and
affect frequency stability. Another reliable
circuit is the parallel tuned Seiler. The l\IFJ
QRPp v.f.o. which recently appea red employs

" 213 Forest Ave., Vermillion, SD 57069.

this circuit for excellent stability and good out­
put. It is shown in Fig. 2. Some further points
follow.
(I) When using an FET oscillator, it is neces­
sary to insert a clipping diode from gate to
ground as shown in Fig. I. The diode clips the
positive r.f. peaks of the cycle during which
excessive harmonic energy is generated. Bias
is stabilized, harmonic currents reduced, and
junction capacitance is kept lower, thereby
minimizing effects on frequency. The clipping
diode does not affect operat ion of the oscillator
otherwise.

(2) Choice of components for the tuned cir­
cuit is important. As noted last month. pol y­
strene capacitors o r NPO's are best choices.
\Vith respect to inductances. slug-tuned forms
which utilize a slug connected to a screw shaft
are usually sources of problems and should be
avoided. The type s in which the slug itself
screws in and out are reliable with respect to
slug stability (Miller 23AO I4-2). Toroid cores
are affected by temperature considerably, but
if proper ca re is take n by winding the toroid
with the largest wire for the given size indu ctor.
and winding it tightly. no problems should be
encountered. Variable capacitors for tuning
circuits are often the source of difficulty due
to intermittent bearing contact. APC types are
usually very reliable.

put
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Fig. 3-A buffer-power a mplifie r to insert after
'he first buffer stage. RFC, - 120 " h and RFC, - 27
ph. The test lc sh-up worked with la rger va lues,

but not with values considerab ly smaller.

given inductance in order to achieve a desired
bandwidth, the above formula is used to find
an acceptable LC combination for one end of
the frequency spread, then, with the inductance
remaining constant , the LC constant is recalcu­
lated for the other end of the desired band­
spread with the inductance remaining the same.
Calcula tions will provide fa irly accurate prac­
tical values.

(4) Output from the oscillator stage is taken
from a low impedance point (source or emit­
ter) through a small coupling capacitor (50 pf o r
less) . No attempt is made 10 match the buffer
inpu t to oscillator output ; instead a deliberate
mismatch is brought about to achieve isolation
from the later stages. As a result, buffer output
IS usually below input ( in terms of V, m. ) .
F ig. 3 shows a power amplifi er-buffe r stage de­
signed by Lee and used in an all-band v.f.o .
which incorporates severa l state of the art ideas
that have not been duplicated in other designs."
While Lee claimed an output of 2 V,." into a
50 ohm load ( 5 V,." on 80 and 40 ) and 20
V,m. open ci rcuit, a quick haywire version tried
here using a 2N3866 revealed the following
gain: with a 0 .74 V,me input, an output of about
1.7 V,me was developed across 50 o hms. about
17 V,me across open circuit (at 12 V.. .. ) . Large
I mh r.f. chokes were used instead of the exact
values specified by Lee. Heatsink ing is requ ired
for the amplifier transistor. It certain ly appears
worth incorpora ting into future v.f .o. designs.

( 5 ) The use of variable capacitors for tuning
the v.f .o . should be discontinued in favor of
the use of varacto r diodes. In additio n to the
fact tha t small variables are becoming harder
to fi nd . practical install ations requi re tha t r.f.
leads from the osci lla to r leave the v.f.o. board
in order to reach the variable tuning capaci to r.
In contrast a varactor diode can be mounted
right on the oscilla tor p.c. board, and only .a
d .c. lead ca rrying the bias for the varactor
leaves the board . (See th e April , 1974 QRPp
Column for use of varacto r d iodes as v.f.o .
tuning eleme nts ) .

(6 ) The use of PIN diodes as bandswitching
elements in the v.f.o. tuned circuit can elim­
inate another source of frequency instabiJi ty­
intermitte nt switch co ntacts connected to the
inductances used in the v.f.o, l ee's approach is
shown in Fig. 4. Anothe r approach that might
work, although I haven't tried it yet, is to use
the PIN diod e as an isolating switch rather
than a conducting switch . See Fig. 5.

AII.Band V.F.O. Schemes
Generat ing a v.f.o , signa l for 80- 15 meters

is a diffi cult design problem when all things
are considered. T he choice of scheme used IS

important. The simples t approach is to simply
switch a separa te inducta nce in for each band,
and opera te stra ight-through on the fundamental
frequency. Practice has shown tha t th is scheme

r

'-

r'W v-- - o+mT un ing
pot

! L,

! L,

t-----..--;~- + bias voltage,
I

L-_ _ ~ :

'--- - - ----..6)'..-- - bias Yoltage

CR,

+
1800

560

1
m 560 RFC,

RFC!

' v r,0 I ,-I--YInput .001 Output

J, ., 47

( 3) A lot of time can be saved by calculating
the capacitance and inductance required for a
given frequency. The formula for determining
the LC constant for a given frequency is:

LC = 25,330 . Both the inductance and ca-
f'

pacitance can change in a differing ratio fo r a
given frequency. T he LC constant remains the
same for the given frequency. In order to deter­
mine the amount of capac itance cha nge with a

Fig . 4-PIN diodes as shorting switche s in a tuned
circuit. Negative voltage on d iode ccuses it to
conduct, routing d . current thru the d iode to the
capacitor and thence to ground. The capacitor
acts a s d . bypass re moving r.I. from the externa l

lead.

l 1. 2, .I,- Fo rm total series l for lowest freq uencies;
L, and l 2 for next highest; I t alone fo r highest.
In switch position shown, CR t is forward biased,
causing it to sho rt out l2 and l 3' For 5 inductors,
a rotary switch with one sho rting wa fe r is used
to keep reve rse bios on diodes not shorting out

ind ucta nce s.
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Power Supply for 505 and 405, Model 251 99.00

The sustained demand and the enthusiastic comments from happy Argonaut
owners are music to our ears. We designed this portable pair to be fun,
and your response tells us Ihat it's just what you 've been look ing for.
The Argonaut and it's companion, the 405 Linear,
are here to stay-thanks to you.
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products and are dedicated to making Amateur Radio more enjoyable for you.
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QRPp Net
The QRPp Net is turning into a success that

might be its undoing. We've had up to 13
check-ins from WA to MAS, and contacts have
been made across the country. Tuesday eve­
nings, 2200 EST, 3540 kHz. Procedure : NCS
calls CQ QR P NET and takes a list of check­
ins for first ten minutes. Then each station is
recognized in order for purpose of exchanging
reports wi th others on the list. Also, standard

[Continued on page 62]

Fig . 6-A frequency multiplier sta ge.

a sacrifice of the linearity of tuning achieved
by TenTec through the use of fi ve separate
v.f.o, inductances. The two tuned circuits are
designed 10 cover 5.0-5.4 MHz and 6.0-6.37
~I Hz. A multiplier stage converts the basic v.f.o.
frequency to the proper multiple to heterodyne
against a 9 MHz crystal for output on the de­
sired band. A further refi nement would be the
use of varactor diodes as fi xed padders to
change from the high range of each tank cir­
cuit to its low range. See Fig. 7.

Well. space stops us here. Hope there are
some useful ideas above for your design.

Pin
d iode G •1 +9 v.

;;-'
RFC 2N3866

2N3053 etc.
~out"'"S,

1
+ bias

Input

;;1
56

2.7

rRFC
Use heat sink

Fig . 5-Proposed me thod o f using PIN d iodes a s
isolating switch in a pair o f tank circuits. 5 1 turns
off one side, leaving the o the r connected to the

gate of the oscillator.

invites unwanted interaction between v.f,o. and
r.t. stages, in addition to problems caused by
the necessity of using a mechanical switch for
this very crit ical part of the transmitter design.
Ope rating the v.f .o. on the half-frequency ( i.e.,
3.5 MHz for a 7 ~ I Hz signal) eliminates the
r.f. interaction quite effectively, but the switch­
ing problem remains. A Class C frequency
mult iplier will provide healthy harmonic out­
puts. but requires considerable drive and draws
a lot of current. See Fig. 6 for such a circuit.
The buffer-amplifie r of Fig. 3 should provide
adequate drive in this case. The interstage
coupling can be by means of a primary-sec­
ondar y inductance connected to the output
capacitor of Fig. 3.

Ult imately, a heterodyne scheme is perhaps
the best answer to the all-band v.f.o. problem.
TenTec's scheme is a good one that can be
simplified so tha t two tuned circuits will allow
one to achieve output on 80-10 meters, but with

BO
0'"

Tank I VFQ Mult. S..
020

Fig . 7-A he tero dyne ! 0"

scheme d e v i sed b y 6-6.4MHz 0,.
Te nTe c, but simplified Mixer

to two tank ci rcuits for
Tank 2 !

r:
BO

a O· )O mete rs.
0'"

! S..5- 5.4MHz 02.
9MHz ,
crystal 0"

oscil lator 0,. Output
SO- 10M

V FO

".... Mult. Output trequency

Tank 1 5.0 -5.1 X 1 - 5.0- 5.1 • 9 • 14.0-14.1 MHz
5.3 - 5.38 X 3 - 16.0 -1 6.1 5 - 9 • 7.0- 7.15MHz

Tank 2 6.0 - 6. 2 X 2 - 12.0- 12.4 · 9 • 21.0-21.4 MHz
6.25- 6.35 X 2 - 12.5- 12.7 - 9 • 3.5- 3.7 MHz
6.33-6.37 X 3 - 19.0-1 9.1 • 9 • 28.0- 28.1 MHz
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Ernest Da ley. WN8Q ED, 3825 W. 129th s-, Cleve­
land, O hio 44111 , is this mon th's winne r of the
Novice Shock Photo Contest. Ernie likes 10 and
15 meters best but drops d own to 40 mete rs when
the high frequenci es are dea d. The Dra ke T-A
transmitter/R-4 receiver, a Hy-Goin TH6DXX trt­
bond beam and a AD-mete r dipo le , combined
with good operating, have worked all continents
(64 countries) and all states. When you work
WN8QED, a sk him about his ce rtifica te collection,
which includes a 15-wpm code proficie ncy certi­
ficate. Why don't you enter the Monthly Novice
Sha ck Photo Contest by sending us a clear photo­
gra ph (p refe ra b ly black and white) of yourself
and sta tion and some information about your
a mateur a ctivities. Eve n if you do not win, suitable
pictures will be pub lished as spoce pe rmits. The
add re ss: Novice Shock Photo Contest, Care of
Herbe rt S. Brier, W9EGQ, 385 Johnson St. Gary,

Indiana . 46402.

750 miles or so. Low horizontal or inverted-V
dipole antennas (less than 35 feet high ) of ten
do as well as highe r antennas over these dis­
tances. T he situation usually changes radically,
however, as the sun goes down and signals
from distances beyond 1000 miles predominate,
which a rc usually much easier to work with a
high horizontal or inverted-V antenna than
with a low one. Conversely, 40- (and 80-)
meter antennas often "get out" more poorly
than low horizontal antennas over shorter dis­
tances but outperform the latter over longer
distances-if you can avoid the super-power
foreign broadcast stations infesting the 40·
mete r band from sunset to midnight and
beyond.

Filleen and Ten meters (21.1 -21.2 and 28.1­
28 .2 M Hz-Novice ): At least until next fall ,
the 15·meter band will be essentially a daytime
band. It will usually open up for signals from
the east in the morning and close with signals
from the west fading out in the evening. Also
if you are loca ted in the northern half of the
United States, most of your contacts will be in
a generally southe rly direction. In fact, often

..­
•

•

•

•

L

o 0
BDD ~

DDD ~

The Best Amateu r Band For Yau
Even if you have the best of equ ipment,

highly-efficient antennas and unlimited operating
time, choosing the bands to opera te on is not
as simple at it may appear at first glance. The
types of contacts you prefer-leisu rely rag­
chewing or constantly looking fo r new chal­
lenges, for example-and a general knowledge
o f propaga tion conditions on the different bands
at different times are a lso importan t. T he last
requi rement becomes even more important
when your equipment may be older than you
a re or you are fo rced to operate with a make­
shift antenna sur rounded by bui ldings and
utility wires. Under such condi tions, selecting
th e band and the time to operate can make the
difference between your contacts being plenti­
ful and be ing very few and far between. Let us
review the character ist ics of the differen t
Novice bands to learn why thi s sta tement is
true.

EiRhly meters (3.7-3.75 MHz-Novice): By
and large, the 80 meter band is o pen fo r corn­
munications over distances from 50 to 200
miles in the day time with signal strengths and
distances increasing dra matically up to 3000
mi les or more at night, especially during the
cooler mont hs of the year. Summer night-time
signals are a lso strong but are sometimes over­
whelmed by even stronger static. Sta tic is not
much of a problem in the daytime, however.
except during local thunderstorms.

An important characteristic of 80 meters for
operators forced to use low power and an in­
efficient antenna nestled between buildings.
trees, and power lines is that it is still possible
to make many contacts by co ncentrating your
operating between the hours of 10:00 P.M. and
4:00 P.M. The hours before and after sunrise
are particularly good, because signa ls are
usually strong and interference is not too great.
You can also make a surprising number of con­
tacts in the daylight hours, even though the
signals are usually weak and the distances cov­
ered a re moderatae.

Forty meters (7. 1-1.15 MHz- ovice): The
40-meter band is undoubtedly the most reliable
band fo r daytime contacts up to distances of

' 385 Johnson St., Gary, Indiana 46402.

BY HERBERT S. BRIER,* W9EGQ
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A rare bird-a Wyoming a mateur in his native
habitat. Read about Doug, WN7WXQ, ragchewer
and all-around a mateur in " News And Views."

the only signals 10 be heard will be from the
G ulf states or fro m Cent ral and South A rner­
ica, These remarks apply with even more force
to the 10-mete r band, which will probably be
dead more often than not at least until next
fall .

With the comparatively shortness of 15 and
10 meter V,z -wave antennas (22 and 16V,z feet,
respectively ) , it is seldom a problem to fi nd
room for antennas for these bands. Gelling
them high enough-at least 35 feet-fo r con­
sistent results is more of a problem.

" Sho rt Skip"
Supplementing the "normal" 10- and 15­

meter propagation conditions described above,
there will be fairly frequent semi-predictable
"short-skip" openings on both bands for the
next several months. Consult \V3AS K's PROP­
AGATION C OLUMN for the most likely times.
T hese openings are the result of suddenly de­
veloping highly-ionized patches in the E region
o f the ionosphere, which ref ract (reflect) sig­
nals, that would normall y escape into outer
space, back to the ea rt h 300 to 2000 miles from
the transmitter. One interesting characteristic
of "short skip" propagation is that simple an­
tennas often do as well or better than high-gain

beams when it is present. In fact, the main dis­
advantage to "short skip" openings in the Novice
bands is that so few Novices ca n be heard in
the 10· and 15-meter Novice bands when the
adjacent pho ne bands are literally jumping wi th
strong signals.

News And Views
Moo, WN3VLA, in Maryland, lets it a ll out:

" It is not often that 1 become upset, but 1 have
finally reached the end of my rope. 1 have
spent six hours answering CQ's fro m Novices
and a few OX stations. Each time, a General
called al the same lime. Needless to say, 75
watts is no match for their kilowatts. As nar­
row as (he Novice bands are, can't the big boys
give us a chance to pract ice and get our fists
in shape before getting our General ticke ts?
Thanks. Moe, WN3VLA ."
Phil King, n 'U2IYZ, 5 Monmouth Ave.• Rum­
son, N.J. 07760, became a Novice at the age
o f 12; after 23 months, he became a General.
Equipment is Heathkit OX·60B transmitter and
v.f.o .• Hallic rafters SX-115 receiver, and HT­
37 s.s.b.Zc.w, exciter, 80-meter dipole, 40-10
meter diople , and Jcelement 15·meter beam on
a wooden boom. He is having a "blast" build­
ing a I-KW am plifier. In spite of being an in­
co rrig ible ragchewer who ha tes OX pileups,
Phil has worked 46 states and 17 countries.
But his big thrill is playing chess on the air,
and he solicits skeds with other chess-playing
amateu rs. His favorite freq uency is 2 1.400 kHz.
Raymond Hague, Wl'"~CIlN, 4529 N.E. 38th
St., Des Mo ines, la . 50317, obviously lives in
the wide-open spaces. He has a 462·foot trans­
mitting antenna ; a 400·foot receiving antenna;
a I5-meter, 3-element beam; and a Hy-Gain
14·AVQ vertical. He transmits with a Halli­
crafters SX·32 cranked down to 75 watts and
a 16-year old Heathkit DX-60 and receives on
a Hallicrafters SX- IO I. Ray is a Senior in High
School and president of the H .S. radio club
(WB~MCW looks like the call). T hirty-two
states. and four countries are entered in Ray's

[Continued on page 62]

NYE VIKING SPEED-X Telegraph Keys
Best for beginners ... preferred by pro's!

Everything every bl-n.·pounder insists on h.ving'
Smooth. sure-<>per. t,ng NYE VIKING he. vy dUly keys
. re mounl ed on • he.vy die<cast eaee .....lt h b.ked
black .....rlnkle f,n,sh . nd nickel-plated h.rdw.re

All models have smooth . adjusta ble bearings and
heavy duty si....er contacts, W it h or .....ithout . w itch .
Brass. chrome. or nickel·plated fin ish .

~~ At leading dealers throughout the
~\J}\ world or write for descriptive catalog

~" """'" W M. M . NYE COMPANY, INC.
161 4 - 130th Ave . N.E.• Bellevue. WA 9 8005
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Choose from 8 models
priced from 56.65



A Multiple Choice Test

Know The AnswersWhen

How To Pass

You Don 't

AUT H OR UNKNOWN, ORIGINAL MANUSCRIPT P AR AP H R ASE D
BY WILLIAM 1. ORR,* W6SAI

T HERE is a "Peanuts" comic strip that S?~Ws
a little girl sitt ing at her school desk, exammmg
the test paper just handed her. "An essay test!",
she exclaims " I'm doomed! Why couldn't the
teacher have' given us a multiple choice test? ]
hate it when you have to know what you're
writing about."

How much do you have to know to pass mu l­
tiple choice tests? Less than you might expect!
You can "psych" out any multiple choice test
by means of a few common-sense rules. plus
the knowledge that the persons who devised
the test were (in most cases ) human.

Remember that the people who construct the
tests work from a few basic principles. First,
the y try to bury the corect answer among the
alternate choice distractors, which are wrong.
Th e first rule, then , is:

Th e correct answer tends to be the third
choice if there are five alternatives and the sec­
ond or third choice if there are four alterna­
tives.

One student claims he got through college
merely by choosing the third alternative answer
on all his multiple choice tests!

Th e second rule is: An alternative answer
whicit is much longer or shorter than the others
tends to be the correct answer.

Often the examiner makes an answer very
long to include possible exceptions. as for ~x­

ample, answer (C) in thi s question. "America
was discovered by (A ) the Canadians, (B) the
Germans, (C) either an Italian sailing for
Spain or the Vikings, ( D ) the Ukranians. (E)
the Chinese." Answer (C) , of course, is the
most correct choice.

On the other hand. the examiner may leave
off just one word from a sentence and make
that word the co rrect alternative, as in answer
(C) in this question. " Biology is the study of
(A) plants, chemicals and fallin g bodies, ( B)
cells and protopl asm, (C) life, ( D) numbers
and thei r geometric applicabilities, (E) the
heavens and earth." The shortest answer is
correct.

The third rule is: When th e stem and the
alternative do not make gram matical sense
when read as a complete sentence. that choice

· 48 Campbell Lane, Menlo Park, CA 94025.

is wrong, For example, only answer (C ) c0r:t­
pletes a grammatically ~omplete se~te?ce. in
this question. "The opposite of an optimist IS a
(A) optometrist, ( B) reactionaries, (C) pessi­
mist, ( D) fatalists, ( E) altru ist."

Th e fourth rule is: A lternatives which include
the words "all," " always," "none," or "never'
tend to be wrong. The corollary 0/ this rule is:
A lternatives which include the words "most,"
or "some" tend to be correct.

The reason fo r this double rule is that very
few things in life happen always or nel'er. Your
examiner will not leave himself open to such
contradictions.

The fifth rule is: Look for clues in other
questions. One question might be "Who in­
vented the cotton gin?" Three quetions Jater
there might be the phrase "Whitney's cotton
gin ... ." Hopefully, bells will ring and you
will go back to the other question.

T he sixth rule is: If . among several oltem a­
lives, two are exactly the same except for one
word. one of them is usually th e correct answer.
This rule still leaves the examinee with a fi fty­
fifty choice. but at least the options are much
narrower than among a whole group of altem a­
lives. For example, answer (C) is correct in
the following question: "Supplementa ry angles
are ( A) two angles which are opposite each
other, ( B) two angles which are formed by a
transversal cutting parallel lines. (e) two angles
adding up to 180 degrees, (D ) two angles add­
ing up to 90 degrees," T he examinee, fo llowing
rule number six, has o nly to choose between
answers (C) and ( 0).

Th e seventh rule is: "None of the Above" is
usually the wrong answer. The examiner uses
this phrase as an alte rnative when he cannot
think of any others.

The eigh th, and final . rule is : I f you are sure
that two alternative answers are correct and
another alternative is "A II of the above" that
is usually the co rrect answer.

And a final word to the wise: Find out be­
fore the exa minat ion if it is worthwhile to
guess, If the examiner says there is no penalty
for guessing, answer every question. If there
is a penalty for guessing, guess only when you
can eliminate a few choices as being obvio usly
wrong. •
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BY JOHN A. ATTAWAY,* K4IIF

T HE old sunspots are about to do us in on
the high frequency bands, but there is still
plenty of opportunity to work OX during con­
test weekends. March was a DX and Contest
operators dream, with the second weekends
o f the A.R.R.L. phone and c.w. contests sched­
uled fo r March 1-2 and March 15-16 respec­
tively, followed by CQ's major spring effort,
the CQ Worldwide WPX S.S.B. Contest the
last weekend of the month . Even though
ionospheric conditions were poor, the large
number of stations on during these weekends
should have enabled you to work some good
ones.

We note from W3ASK's propagation col­
umn that the sunspot cycle will con tinue to
deteriorate in 1975 from a smoothed sunspot
number of nea r 30 in January to a dismal low
of 15 by the end of the year. An upturn is
no t expected until mid-1 976. While this bodes
ill for nightt ime openings on 15 and 20, most
especially 15, it should be possible to take up
the slack on 40 and 80 meters which will pro­
duce SOme good DX openings during the hours
of darkness.

Good propagation conditions on 40 and 80
will create an excellent opportunity this year
for lOP fli ght low frequency OXers to win the
fi rst single band WAZ plaques on the low
frequency bands. Four plaques are available as
follows : 80 meter c.w.. 80 meter phone, 40
meter c.w. and 40 meter phone. for the first

· P.O. Box 205, Winter Haven, FL 33880

\ I II

The rig at 18lEl includes the Droke li ne to a TH3­
MKIII and o n inverted vee for 40 a nd 80. Ple nty
of punch to q ualify this OM for a WAZ certifica te

to odd to the wallpa per.
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The CQ OX Award Program
2 xSSB C,W.

383__ SP5BSV 172_ W4F KB
384__YU20B t 73__WB5D1Z
38S _ W4D PS 174_ K9WEH
386 __ JOSXQ
387__W5NVU

Endorsements
C.W. : K9WEH·200, W4KFB-lSO. WBSD IZ-3..517 MHz
2xSSB: SP5BSV-275, K3SXQ--250. YU20B-200

Complete rules a nd application forms for (he CQ DX
Awa rd program may be obtained by send ing a busi~ess
size. self-addressed stamped envelope to DX Editor,
P.O. Box 1271 . Covina, CA 9 1722.

to confi rm and achieve WAZ using each of
these bands and modes. Eligible contacts should
have been made Jan. I , 1973 or later. To date
all single band WAZ awards issued have been
an 20 meter c.w. or phone. The poor sunspot
conditions will continue to work against the
15 and 10 meter OXers so 40 or 80 may be
the next bands to come through.

Regula r WAZ
While the above com ments apply to single

band WAZ, our premier DX award for over
20 yea rs has been regular \VAZ. and we have
not printed the rules for regular WAZ since
the June, 1970 issue. Many of you have already
received this award. so please bear with us fo r
the fo llowing reprint of the rules for those
unfamilia r with WAZ:

WAZ Rules
The WAZ Award will be issued to any licensed

ama teur station presenting proof of contact with
the forty zones of the world. This proof sha ll
consist of proper QSL cards to be cheeked by
the Assistant DX Editor or verified at one of the
autho rized checkpoints for CQ OX Awards,
Most of the major OX clubs of the USA and
nat ional amateur radio societies abroad can be
au thorized checkpoints if they clear in advance
with K4I1F. If in doubt consult the OX Editor,
Any legal type of emission may be used provid­
ing communica tion was established afte r Nov.
15. 1945.

I. The Official CQ \vAZ Zone Map will be
used in determining zone boundaries.

2. Confirmations must be accompanied by a
list of claimed zones showing the call letters of
the station QSOed and the mode, The list should
also show the applicant's name, call letters, and
complete mailing address clearly.

3. All contact s must be made with licensed,
land based, amateur sta tions working in author­
ized amateur bands.

4. All contacts submitted by the applicant
must be made within a 250 mile radius of the
original location.

5. Any altered or forged confirmations will
result in permanent disqualification of the appli­
cant.

6. Continued use of poor operating ethics will
result in disqualification of the applicant.

7. In addi tion to the conventional certificate
for which any and all bands and mode may be



The WAZ Progrom
Single Band WAZ
20 Meter Phone

S. WB9EBO
6 __W7JST

20 Meter C.W.
5-_ .W4W SF

5.5.B. WAZ
1246 .SP3BQD 1249 0 JA~RF

1247._WflCNL 1250.__.W 18A L
1248. .W 2R8 Z

C.W.-Phone WAZ
3799 __W AJ EFI 3804._ W B4SJG
3800 _ G M3LYI 3805__.J A IVP
3810_ I IT LA 3806 _ _.IlYA E
3W2 __ lIerD 3801-__WOllL EX
3803 _ 0 l2NU

Phone WAZ
50l_DEI Pe

Complete rules tor the Single Band \VAl Program
appea r o n pgs, 57-58 of the Decembe r, 1972 issue of CQ.
Complete rules fo r regu lar 5 .5 .B.• C.W .· Phone and
Phone \VA l are found in th is Issue . Application bl anks
and reprints of the ru les fo r all WAZ awa rds may he
obtained by send ing a self-add ressed. stamped envelope
10 the Assist ant OX Edi tor, P.O Bo x 205. Winler Haven,
FL 33880.

used, specially endorsed and numbered cert if­
icates are avai lable fo r phone and single side­
band operation. The phone certificate requires
that a ll contacts be two-way phone and the s.s.b.
cert ificate requires that all contacts be two-way
s.s.b

8. If , at the time of the original application, a
note is made pertaining to the possibility of a
subsequent application for an endorsement o r
specia l certificate. only the missing confi rmations
required fo r that endo rsement need be submitted
with the later applica tion.

9. Include with the application $1.00 or 10
International Reply Coupons to defray the cost
of the certificate.

10. Decisions of the CQ D X Awards Advisory
Committee on any matter pertaining to the ad­
ministration of this award shall be final.

II. All applica tions should be sent to the
Assistant DX Editor. P.O. Bo x Z05, \Vinte r
Haven. Florid a 33880.

IZ. Zone Maps andl o r WAZ applicatio ns are
available from the OX Editor or from CQ
fo r a self-add ressed sta mped envelope or self­
addressed envelope and 1 IRC.

T he following Jist of zones is presented as a
guide. Any questions will be decided by the
zone map.
Zone 1. Northwestern Zone of North America:
KL7. VE8-Yukon. the VE8· Northwest Terri­
to ries District o f Mackensie and, Frank lin. and
the islands west of 10Z- including Victoria.
Banks. Melville. and Prince Patrick.
Zone 2. Northwestern Zone o f North America :
V02·Labrador. that porIion o f VE2-Quebec
north of the 50th parallel. and a portion o f the
Northwest Terri tories-VES east of longitude
102-. The latter includes part of the District
of Franklin and the islands o f King William,
Prince of Wales, Somerset. Gathurst, Devon,
Ellesmere. Baffin, and the Melville and Boohtia
Peninsulas.
Zone 3. Weste rn Zone of North America: VE7.
\V6 and the \V7 states of Arizona. Idaho, Neva-

Pat Morton LUl BAR/W3 has chased OX from 2•
hemis pheres. With that neat rig in the background

she has ple nty of success.

da. Oregon, Utah. and Washington.
Zone 4. Central Zone of orth America: VE3 ,
VE4. VE5. VE6, the W7 states of Montana and
Wyo ming. WIl. W9. W8 (except W. Va.). W5.
and the \V4 states of Alabama, T ennessee, and
Kentucky.
Zone 5. Eastern Zone of North America: FP8,
VEl . VOl . that portion of VE2-Quebec south
of the 50th parallel. VP9. W I, W2, W3. the W4
states o f Florida, Georgia. South Carolina. North
Carolina. and Virginia. and the W8 state of
\Vest Virginia.
Zone 6. Southern Zone of North America: XE
and XF.
Zone 7. Centra l American Zone: FOS-Clipper·
ton. HP. HR. KS4, KZ5. T I. TI9, VPI, TG.
YN, and YS.
Zone 8. West Indies Zone: CM/CO. FG7, FM7,
HH, HI . KG4. ITP4. VP2. VP5. VP7. KC4­
Navassa, PI 2M / FS7, PI 2E. PJ2S, and YV~­

Aves.
Zone 9. Northern Zone of South America: FY7.
HK. PI2, PZ. VP3/ 8R. V P4 / 9Y4, and YV.
Zone 10. Western Zone of South America: CP,
HC, HC8. and OA.
Zone 11. Central Zone of South America: PY
and ZP.
Zone 12. So uthwest Zone of South America:
CEo
7..one 13. So utheast Zone of South America: CX.
LV. VP8, and all Antarctic prefixes.
Zone 14. \Vestern Zone of Europe: CT 1. CfZ,
DJlDLl DM. EA. EA6. EI. F. G / G B. GD. GI.
G M. GW, HB. HL. LA. LX. ON. OY. OZ.
PA /PI. PX, SM/SL. ZB2. and 3A2.
Zone 15. Central European Zone: FC. H A. HV.
I . IT , IS. OE. OH. OK. SP. UA2. U P. UQ. U R.
YU, ZA. ZBI/9H L 9A I.
7..one 16. Eastern Zone of Europe: UA I. UA3.

Chuck, WA9Sl0, has added WAZ, the premier OX
award, to his excc, WAC and other prominent

eXing a ccomplishme nts.
•

Ap ril, 1975 • CQ • 47



Tony, W ,DIPU, at the operating position of PleAS
during his recent visit to Saba, Netherlands An­
tilles. QSl to 91 8 Ninth Ave., South, Hopkins, MN

55343.

UA4, UA6, UA9-Bashkir & Chka lov, UB5,
UC 2, UN I. and U05.
7..one 17. Western Zone o f Siberia : UA9-Sve r­
d lovsk, Chelyabinsk, Komi. Jurgan, Molotav,
O msk. T yurnen, plus U H8. UI8 . UL7, a nd UM8.
Zone 18. Centra l Siberian Zone: UA9-Novo·
sibirsk, Tonsk, Kamerovo, and Altai; UAfI­
Keasnoya rsk, I rkutsk. Chi ta, Bru yate Mongolia ,
a nd Dickson Isla nd.
Zone 19. Easte rn Siberian Zone: UA~Kha·

barovsk, Arnur, Yakutsk, Primorsky, Sakhalin
Island, Wrangel Island, and the Soviet K uriles.
Zone 20. Balkan Zone: JY. LZ. OD5. SV, TA,
YK, YO. ZC4/5 B4. a nd 4X4.
Zone 2 I. Southwestern Zone o f Asia: EP, H Z,
MP4, 9K. VS9 (except Maldives a nd Socotra),
VA. VI. 4W I. UD 6, UF6. UG6. a nd AP-West
Pakistan.
7..one 22. Southern Zone o f Asia: AC3. AC5.
CR 8. 4S7. VU (except A ndaman and N icobar
Islands) . 9N I. a nd AP-East Pakistan.
7..one 23. Centra l Zone of Asia: AC4, the BY
provinces of Sinkiang. Kansu, and Hingh ai, JTl .
a nd UA~·Tanna T uva.
Zone 24. Eastern Zone of Asia : BY (except the
pro vinces in Zone 231. BV. CR 9. a nd VS6.
Zone 25. Japanese Zone: HLlHM. JA / KA, and
KR6.
Zone 26. Southeastern Zone of Asia: HS. XV.
XW, XZ, 3W8. and V U2-Andaman a nd icobar
Islands.
Zone 27 . Philippine Zone: DU. KC6. a nd KG6.

" Duke:' W6HJ. is a recent WAZ winner. The rig
at W6HJ includes an HT-37 driving an HT·45 to a
triband beam at 38 feet. There is also a Ranger l,
Swan 500CX a nd a Dra ke R·4A receiver. Duke has

been on amoteur for over 50 years.
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Zone 28. Indonesian Zone: CR~. VR4. VK9
(except Nauru, Norfolk Is.• and Christmas Is.),
VSI . VS4, VS5. ZC5, 8F, and 9M.
Zone 29. Western Zone of Australia: VK6.
VK8. and VK9-Christmas Is.).
Zone 30. Eastern Zone of Australia : VK I . VK2.
V3. VK4, V K5. VK7. and VK~Macquarrie Is.
Zone 31. Central Pacific Zone: KB6, KH6. KJ 6,
KM6, KP6. KW6. KX6, VK-Naurn. VRI . VR3 ,
a nd ZM7.
7..one 32. New Zealand Zone: FK8, F08, (ex­
cept Clipperton), FU8 /YJ. KS6, VK9·Norfolk
Is.. VR2. VR5. VR6. ZKI. ZK2. ZL. and 5WI.
Zone 33. Northwestern Zone of Africa : CN2.
CN 8. en. EA8, EA9, 3V8. and 7X.
Zone 34: Northeastern Zone of Africa: ST. SU,
a nd 5A.
7..one 35. Central Zone of Africa : C R4, CR 5­
Guinea. EL. TU, T Y, TZ, XT, ZD3 . 5N2, 5U,
5V, 6W 8, 9G1. a nd 9L I.
Zone 36. Equatorial Zone of Africa : CR5·Sao
Thome, C R6. EA~, TJ. TL, IT, TN. T R. 9Q5,
9U5, 9J. ZD7, and ZD8.
Zone 37. Eastern Zone o f Africa : C R7, ET 2,
ET3, FL8. 601 . 602, 5H3. 5Z5, 5Z4, a nd 7Q7.
7.one 38. South African Zone: ZD9, ZE. a nd
ZS.
Zone 39. Madaaascar one : F B8, 5R8, F R7.
VQ8, VQ9. and VK~-Heard Is.
Zone 40. North Atlantic Zone : LA·Jan Mayen.
LA-Svalbard, OX, TF. a nd UA I· Franz Joseph
Land.

The UA9 and UAf\ Zones are sometimes
rathe r hard to determine. However, the DX
column in the January, 1975 issue, p. 55, has a
handy table to use in locating stations in these
zones.

Activity from t he Ro re Zones
DXers co mpeting for the fi rst single band

WAZ plaques on 40 and 80 meters had their
shots at some good ones during the winter
months. Roger, ST2AY, made many rare zo ne
34 contacls on 80 meter s.s.b.• 3790·3 800 kHz,
during the early evening hours. He also helped
out on 40 meter s.s.b., operating around 7080
kHz. Durin g the CQ Worldwide C.W . contest
last November he made a number of co ntacts
with the U.S. east coast on 160 meters, rare
country and zone.

Among the happy stateside DXers to work
STIAY o n the lower frequencie s was K4MSK
who sco red at 02 15 G MT with Roger on 3798.
WA2LTQ reported him at 0320 GMT.

Forty and 80 meters also yielded some good
catches from the Asian zones. Among these
were UA\ITO in zone 18. 3620 kHz a t 1440
GMT on the west coast; UK"ZAB, zone 19, on
7003 kHz at 0450 GMT; UA~FBF. zone 19. on
7007 kHz at J400 GMT on the west coast:
UA~FGM. zo ne 19. 3620 kHz at 1300 GMT
regularly on Tuesdays; UW~FB, zone 19, 3505
kHz at 1440 a lso on the west coast; UA~LH.

3506 kHz at 083 5 GMT; and UWMX. zone 19,
on 3605-3610 Wednesdays 2 100 GMT heard and
worked in Europe. Zone 23 was supplied . by
UA9VH / JTl on 36 12 kHz at 1430 GM T and



WPNX
77._ W N4EBN

VPX
78 __ W N 3UDS
84 __ JA4-14 1O

Prog ram
C.W.

1376 _. K9HLW
1377 __ II EIS
1378 _.. GW3SB
1379 _ .DK4 HD
13'O .....K 'YQW

"K9XW- via VK6RU
VPH'.' - to WOELT
V I'2F.F.8 - e / o K6SE/ 2
V P2 MSU- vi a WB51ZN
VPUIO P - tc V FA O P
VP2\7 .. VPSAA &

VI' SBT-e /o W A 5QYR
VP5WW- via W B4EYX
V UIAA - to K3RLY
YU I AJ F.- e /o WI CDC
ZDlU- via G3I.QP
ZD7FT-to VF. l A II I
Zn~TM-c /o W3KT
Z~6MF.-v ia W IiOP X
3D2G K-to K 7DVl{
:IF. I KC.--e l o WOf:X
4X41Jlt-to VE3MR
5JUKG- via Il TMC
S\'7W T-to F9GL
51.... UT --e/ o D.l9ZB
6W~DY- v ia V EH;K
6W RFP - to W " ~NC:P
6YS np--e /o W qNFC
&Y5DF..--vi a VF.2I ,(1
7P8AT- to J A21<I.T
7()10 W --e /o f: 3AWY
9G II ,'I.- v ia f:3 T.7.7.
9K2DC- to W 3l-fNJ{
9L U T- e /o W 3HNK

73. John, K411F

C3 I DV-c/ o G3ZXK
C3 111 0 - via G3NWL
C:U Il I- to K6BR
C3 11L--e/o WA91NK
C5A U-via G3LQP
C6ADG-to VP7BC
C6ABK-<:/ o P .O. Box

86RR. Na.saau , Bahamas
C6ASI'- vi a VP7NP
C6ANX- to VP7NX
CG 3Gr:O - d o V E1GCO
CU60 U-via W OGX
CT2 HN-to WA9PZU
ELIE- e/ o W ROAR U
E Un - via WA!>ZWC
ET3 F F-to Fran k R.

Freet , P .O. 80"( 1365.
Addis Ababa. E thio pia

F LOJN--e/ o I R.T N
F~I7W};-v ia K4CF B
FORDn & FORDO- to

F 6n XL
111I2W F--e /o W A2JDT
III RX KI-- v ia W OGX
KGtn. to WRBl .UI
K S6FP--e / o Wfll{ T..T
KXfl UO- via K3NRZ
KX6\1V- to WAllIlRS
OD5.1T-e/ o OH2MT
PJ9JT- v ia W l n UI

The WPX
Mixed

46' _ . JA6SVP
469_ .IIEI5
470 __ K8YQW
47 1 W8IEC
472 . ._W A INZT
473 _ YU2CAW
474 __ SMSCMP

2 xSSB
830 _ l 8LEL
831__ II EI 5
832 _ W AI RD H / VQ9
833 _ W90 EQ
834 _ LA3UQ
83S _ _W4ZAA
836 __ JA6WII5
837 SM7RS
' 37_SMSCMP

Endorsements
Mill ed : W4CRW· Il 00, W4WSF.tOSO. Wj(SFU-7S0 , 5MS­

C M P. G 3KDR.700, ~l>MZ, W B2HNO. W6 KYA.
W9EVD-600. II EIS, 14BF Y· SOO. W90EQ, YU2CAW~
4S0

C.W. : W2AIW·IOOO. W9FD-950. SP3DOI.7S0, W4 KFB­
600. WB4KZG ·500 , K9HLW. 3S0

2xSSB : W B4SIJ .700 , 18LEL, W7CUJ , SMSC M P-500.
W6 LQC, DL9XW-4S0. II EI5-400

VPX : W4.10646-600. JA4·14104S0
160 Meters : WA2 EA H

80 Meters : SPSRB
40 M eters : WBSOI Z, W A6JV D
20 Meters : WA2EA H, JA4· 14 1O. OEI.101171
IS Meiers : WA6JVD
10 Met ers: WB4KZG . W B2FMK. W4ZAA

Asia : JA4·141O
Europe : 11£15. JA4·141O. GW3SB. DK4HD. LA 3UQ
North America: JSKDB. WB2FMK
Oceania : JA4-14 to. WA2EAH
South America : Ki/PMZ

Complete rules fo r WPX may be fou nd o n page 67 of
the February 1972 issue of CQ. Appli cation forms and
reprints of the rules ma y be obtained by sendi ng a busi­
ness sbe, sen -addressed sta mped e nvelope to WPX Award
Manager, P.O. BOll 1271, Covina. CA 91722.

QSL Information
A SXB- via KIDRN I' Z5 F B- t o W2FCR
A 9XK- t o WB2FVO VK2BZM/ 9- C'. / o VE3GUS

heard on the west coast.
If you work stations in any of the rare zones

on 40 and 80 meters, CQ would appreciate your
dropping a note showing time, frequency and
mode to Assistant DX Ed itor K41lF, P.O. Box
205, Winter Haven, FL 33880.

Rare and Special Prefixes for WPX
CSA- This is the new prefix for Gambia, form­
erly ZD3.
C6A- Those strong C6A~ stations are using
the new prefix for the independent Bahamas.
VP7 will probably be heard no more.
CY6-VE stations in Calga ry are using this
prefix to celebrate thei r City's centenary.
Io:A8-A number of stations have been active
from the Canary Islands includ ing EA8 JF o n
20 meter s.s.b., EA8JJ on 20 meter s.s.b. and
EA8EX on 15 meter c.w.
FB8-FB8WB on Crozet Island frequents 20
meter c.w., 14040-045.
IVil--Several stations in Rome are using the
IVil prefix to celebrate the Hol y Year, 1975.
KT4- KT 4VMI o perated from Virginia Mil i­
tary Institute. QSL to W4COP.
PA 7- PA71l\lASD commemorates the 700th
anniversary of Amsterdam. QSL to P.O. Box
400, Rotterdam.
S2-Bangladesh stations heard in recent months
include S2IJA, 14 195-1 4205, mornings from
1230- 1300 GMT and S21CW up on 14320 at
1200 GMT.

VU7-VU7GV in the Andaman Islands has
been quite active on 20 meter s.s.b. during the
morni ng hours. His frequencies have generally
been in the range from 14235-245 .
3119-Rod dy. 3B9DL, operated from Rod­
riguez Island on 14040 crystal controlled dur­
ing a recent DXpedition. He works for the
cable company on Mauritius and may be able
to retu rn to 3B9 in the future. His QSL Man­
ager is WA5ZWC.
3Cl - 3CIXJB operating from Panama during
the CO 160 Meier Co ntest was Gene Sykes,
W4BRB.
4S7-Sri Lanka. formerly Ceylon, has been
activated by 4S7PB on 20 meter s.s.b. His
favorite frequencies include J4320. 14205 and
14255. The best limes have been 1200-1330
GMT, hut he has al so been worked around 1900
GMT, and at 0000 GMT he was QSOed on 3794
kHz, a great catch for someone seeking single
band WAZ. o n 80 meters.
6VS--6V8FID was a commemorative stat ion
act ive from the Senegalese International Trade
Fai r in Dakar. QSL to 1I0x 971, Dakar, Senegal.
7SLZ-T wo specia l sta t io ns, 7SL2 AN and
7SL2AO used this prefix through the end of
1974.
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Contest
Calendar

BY FRANK ANZALONE,. WIWY

WAB area multiplier,
Awanls: Certificates to the leading station

in each country for each classification, 2nd and
3rd place where warranted.

Logs go to: R. L. Senter, G4BFY, 10 Toll
Bar Avenue, Bottesford, Nottingham NG13
OBB, England, and received by the following
dates: HF Phone May 5, HF CW May 26, LF
Phone June 30, LF CW July 22 and VHF
Sept. 8th.

Worked All Brita in Contests
The "WAD" contests are 12 hour affairs from

0900 to 2 100 GMT on the dales listed in the
Events Box. (Announcement received too late
to list the March 16th HF Phone ) .

There are three classifications, single opera
ato r, multi-operator single transmitter and s.w.l,

The followi ng rules are for overseas stations.
outside the British Isles. Contacts made in the
contest may be applied for the WAB awards.

The Low Freq. Bands are 1.8, 3.5 & 7 MHz.
The High Freq. 14, 21 & 28 MHz.

Exchange: RSCT) and QSO no. Stations in
the United Kingdom will also give their county
and WAD area number.

Scoring: Each contact is worth S points. The
same station may be worked on different bands
for QSO points, but not a multiplier. The multi­
plier is determined by the number of different
United Kingdom areas worked.

FInal Score: Total QSO points times the

°14 Sherwood Road, Stamford, Conn. 06905.

°Apr.
°Apr.
°Apr.
Apr.
Apr.

°Apr.
°Apr.
°Apr.
°Apr.

Apr.
Apr.

t Apr.
May
May
May
May
May
May

t May
May
May
June
June
June
July
July
July

Calendar of Events
4-6 Novice QSO Party
5-6 Florida QSO Party
5-6 Polish C.W. OX Contest

6 WAB HF C.W. Contest
12-13 Common Market Contest
12-13 Swiss (H-22) Contest
12-13 County Hunters SSB
12-14 Virginia 050 Party
19-20 Bermuda Phone Contest
19-20 WAEDC RTfY Contest
19-21 Zero District QSO Party
26-27 PACC DX Contest

3-4 Bermuda C.W. Contest
3-5 Connecticut QSO Party

1Q.12 Georgia QSO Party
II WAB LF Phone Contest
10 World Telecomm. Phone
17 World Telecomm. C.W.

10-11 USSR M-CQ DX Contest
17-18 YL ISSBers QSO Party
17-19 Michigan QSO Party

I WAB LF C.W. Contest
6-9 CHC/FHC/HTH Contest

28-29 ARRL Field Day
12-13 Ten-Ten Net QSO Party
19-20 Space Net VHF Contest

20 WAB VHF Contest
°Covered in last month's Calendar.
t Not officiall y announced.

Common Market OX Contest
Starts: 0001 GMT Saturday, April 12
Ends: 2400 GMT Sunday, April 13

This is a new one organized by the U.B.A.
(Union of Belgium Amateurs). The object be­
ing to work stations in the 9 Common Market
countries of Europe. Belgium, Denmark, Eng­
land, France , Ireland , Italy, Luxemburg,
Netherlands and West Germany,

All bands, 10 thru 160, both c.w, and phone.
Three categories, Single Operator, single band
and all band, Multi-operator, all band only.

Following rules for stations outside the Com­
mon Market.

Exchange: RS(l) plus QSO no. starting 001.
Scoring: Contacts with each Common Market

station 5 points. The multiplier is determined
by each prefix of each Common Market station
worked on each band.

Final Score: Total QSO points times the sum
total multiplier from each band.

Awards: Certificates to the top scorer in each
country in each category, additional awards if
returns justify. Trophies to the leading single
operator in each continent.

A summary sheet is requested showing the
sco ring and the usual signed declaration. Com­
pute your score and check log for duplicate
contacts. The 3% disqu alification rule will be
inforced . Include one IRC for copy of results.

Mailing deadline is June 30th to: U.B.A.
Contest Committee, AU: Timmerman Orner,
ONITO, Boterbekeweg 8, 8200 Brugge, Bel-

•grurn.

Bermuda Contest
Phone : April 19-20 C.W. : May 3-4

Starts: 0001 GM T Saturday
Ends: 0200 GMT Sunday

Rules were given in details in last month's
Calendar. However, there is one major change
that meri ts repeating. This year the multiplier
is determined by the number of VP9 stations you
work on each band, not the Parishes as in previ­
ous years.

The Bermudians will continue 10 give their
Parish in the exchange. The Worked All Ber­
muda Award now requires QSL cards from all
nine Parishes.

Parish abbreviations: DEV, HAM, PAG ,
PEM, SAN, SMI, SOU, STG, WAR.
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IWHO SAYS THERE'S A RECESSION?
INot w ith " P R ES" at the whee l doing the deal i ng l

Yo u don't need a calculator to hgure out the tremendous savings

at Hamrronlcs, but we're going to give you one " F REE" , yep that 's

SYNTHESIZED !

WOW!
NEWIC-2JO

right , with the purchase of the incomparable tCOM

230. You w ill receive an 8 digit calculator Model

EC225 worth over $ 100.00. Abso lutely "F REE " .

• 162+ channels, sim plex or offset (600 k Hz)
for repeaters

• A ll modular construct ion
• Super hot MOSFET/hel ical coi l .4 J.l.V rece iver
• AVAI LAB L E NOWI .. .only $489.00

fKEE
Inoue's

CLEGG FM·27Bs

Reg. $479.00

How "bout a 12 amp IUP­
ply to make your 278 Into a
bin unit Reg. $99 .00.

Now $51.95

WlIile flley It/sf

$.325.00

NEWI 4 WAY SWITCH PRO·
VIDES 146T&R. 147T& R. 146
T.147R. 147T·146R.

REG U LAR
PR ICE

$659.00

25 watt RF output nominal
All solid·state 12V DC
148 10 174 MHz

12 channel capability
Supplied w i th crysta ls for one

channel Tone squelch available
Suppl ied w ith speaker and m icrophone
Size 2%" x 6118" x 11"
Weight 4 Ibs.
Shipping weight 11bs.
FCC type Nos. 47 1. 472

100 135 w e ttl 1221
120 130 w ettl &231
70 5t0 w eltl "10
B05tO w ett l .,"
35 -55 w em '110
. 5 5 0 w e'" "30
30·35 we'" 183

15 -.," _

OUT"UT "OWE R .. .. IC E

TEMPO SOLID STATE POWER

1202 5 ·25 we" l
12028 12.5 wenl
B02 5 12 we"l
B02 8 1 2 .5 we1l1
!S02 5 15 wa"l
!S02 8 1 2 .5 w a'tI
302 12.5wenl
152 1 _tt

MO D E L DA IVE POWER

WOW!!
FREE STANDARD

HT-SRC146A
WITALKIE

Brand New
Reg. $298.00

FREE!
WOW!

BASE/MOBI LE 25 WATT
VHF

odel SHe 85/1-00

talk­
~er



Logs must be received no later than June
30th and go to : Radio Socie ty of Bermuda,
Contest Committee, P.O. Bo x 275, Hamilton
5, Bermuda.

WAEDC Rny Contest
Starts: 0000 GM T Saturday, April 19

Ends: 2400 GM T Sunday, April 20
The DARC and the DAFG are the sponsors

o f this the 7th annual RTTY contest. Onl y 36
out of the 48 hours contest period are per­
mi tted for single operator statio ns. The 12
hour rest period may be taken in one but not
more than 3 periods anytime in the contest.

Bo th single and multioperator single trans­
mitter, all bands 3.5 thru 28 111Hz.

Excbange: QSO no., and RST report.
Polnts: Contacts within one's own continent

I point, with other continents 3 po ints. Non­
Europeans get 5 points for each EU contact.
Euro peans 3 po ints for the same co ntact.

Like in the phone/c.w. contest the QTC
feature is also used . Each QTC exchange is
worth I additional point. (See July 1974
C ALEN DAR for detai ls and European country
list .)

.\. luUiplier: Is determined by number of coun­
tries worked on each band. T he ARRL and
WAE list are the standards. In addition call
areas in the following countr ies will also be
considered a multiplier. JA, PY, VE/VO, VK ,
W/ K, ZL, ZS, UA9, UM .

Final Score: Total QSO points, plus QTC
points multiplied by the sum total country
multiplier worked on each band.

Awards: Will be made in 3 classes: 200 watts
or less input, over 200 watts, and s.w.l.'s.

In each cou ntry and call areas shown above.
Continental leaders will also be honored and
additional certifica tes where warranted. There
are also plaques for continental winners.

Mailing deadline for logs is June 10th to :
WA EDC Contest Committee, P.O. Box 262,
D-8950 Kaufbeuren, West Germany.

Zero District QSO Party
Starts : 2000 GM T Saturday, April 19
Ends: 0200 GMT Monday, April 2 1

This one organized by the TRA ARC of
Iowa State Univ. cove rs a lot of territory and
should create a Jot of activity.

Sta tions outside the Zero District will work
Zero stations only, but Zeros may work both
in and ou t-o f-district stations. Same stat ion
may be wo rked once on each band and mode,
mobiles in each county cha nge.

Excha nger QSO no., RS(f) and QTH. Coun­
ty and ARRL section for Zeros, ARRL section
o nly for all others.

Scorlngr For Zeros: Total QSOs multiplied
by (ARR L sections + Zero counties + DX
countries worked) . For N on-Zeros: Total QSOs
multiplied by (Zero counties + Zero sections).
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Frequencies: 3570, 7070, 14070 , 21070,
28070, 3900, 7270, 14300, 2 1370, 28570. Nov­
ice, 3725, 7125, 2 1125.

Awards: Appropriate certificates to leading
sco rers in each section.

Mailing deadline May 20th to : TRA Ama­
teur Radio Club, WA~TKK, Wilson Hall, Iowa
State University, Ames, Iowa 50010.

PACC OX Contest
Starts: 1200 GMT Saturday, April 26

Ends: 1800 GMT Sunday, April 27
It 's the world working the Netherlands in

this one. All bands 1.8 thru 28 MHz, both
phone and c.w, (c.w. o nly on 160). The same
sta tion may be worked o nly once, either phone
or C.W. , on each band for QSO and multiplier
credit.

Excha nger RS(f) plus a QSO number start­
ing with 00 1. PA/PI /PE stations will a lso in­
clude their province. ( ie : 57900 I/ G R ) .

Scorlngs Each completed QSO counts 3
points. The multipl ier is determined by the
provinces worked o n each band.

Fina l Score: Total QSO points mult iplied by
the sum of provinces worked on each band,

There are 12 provinces, DR, FR, GD, G R,
LB, B, NH, OV, UT, YP, ZH , ZL.

Awards: Certificates to the top scorers in
each count ry and ca ll areas in W/ K, VE/VO,
CE, JA, PY, VK, ZL, ZS. (also s.w.l, awards).

Include a summary sheet with your log,
showing the scoring and o ther pertinent informa­
tion, your name and address in Block Letters,
and a signed declaration tha t all rules and
regula tions have been observed.

Contest contacts may be credited for the
PACC 100 Award in lieu of QSL cards, pro­
viding the log of the station claimed is received.
Send applica tion with 5 IRCs to VERON Traf­
fic Bureau, Box 11 66, Arnhem, Netherlands.

Mailing deadline for logs June 30th to:
L.V.D. Nado rt , PAIlLOU, Contest Mgr., Bos­
polderstraat 15, Nieuwerkerk ai d IJssel, Nether­
lands.

Connecticut QSO Party
Starts : 21 00 GMT Saturday, May 3
Ends: 0200 GMT Monday, May 5

The Candlewood A RA again is the sponsor
of this act ivity. Sta tions may be worked once
on each band and each mode for QSO credit.

Exchanger QSO no., RS (T) and QTH.
County for Conn.; A RRL section for others.

SrorinJ:: Each contact counts 1 point, 2 if
its with a novice. Conn. stations multiply total
by number of ARRL sectio ns and VE prov­
inces worked. Others use Conn. counties for
their multiplier. (max. of 8).

DX contacts count for QSO points but only
one addi tional multiplier. W1QI/1 will be
active on all bands both modes. Contacts with
him are worth 5 points, each band and mode.



Georg ia QSO Party
Starts: 2000 GMT Saturday, May 10
Ends : 0200 GMT Monday, May 12

This is the 14th annual QSO party for the
Columbus ARC. The same sta tion may be
worked on each band and mode for QSO
points, and Ga. to Ga. contacts are permitted.

Exchanges QSO no., RS(11 and QTH.
County for Ga., sta te. province or country for
others.

Scortngt Each QSO counts 2 points. Ga.
stations multiply total by number o f different
states and VE provinces worked. Out-of-state
use Ga. counties for their multiplier. (max. of
159) DX may be worked for QSO points but
not for m ultiplier credit.

F requencies: c.w.- 18 IO, 3590, 7060, 14060,
21060, 28060. s.s.b.- 3900, 3975, 7245, 14290,
21360, 28600. Novices-371 8, 7 125, 21110,
28110. Try 160 at 03OOZ, 10 on the hour and
15 on the hal f hour.

Awards: Cert ificates to the highest sco rer in
eac h state, province, country and Georgia
co unty. Also to the top Ga. and out-of-state
Novice. T here are also Plaques for the top
G a. and out-of-state stations. and top mobile
and portable outside own county.

Make up your log in the usual sequence,
include a summary sheet with the sco ring and
the usua l signed ru les declarat ion.

Mail before June 9th to: Columbus ARC.
All: John T. Laney Ill, K4B AI, P.O. 421 , Col­
um bus, Georgia 31 902. Include large s.a.s.e. for
copy of the results.

Editor's Notes
Thai was an error in the listing of the dates

of the CHC/ FHC/ HTH QSO Party in last
month's Calendar. The co rrect dates are June
6-9.

The new Common Market contest could
have used better judgement in picking its dates.
Having it on the same week-end as the long
established H-22 contes t is not going to make a
good impression for its initial appearance.

In the WAEDC results last month. DK 1FW
should have been listed as the European Phone
trophy winner.

No official announcement from the USSR
M-CQ officials as yet. It would be safe to as­
sume you can follow the same pattern as

•previous years.
We had a good one fo r our 160 Contes t

this year. DX conditions especially on Saturday
night were excellent. The "DX Window" was
loaded with EU DX, so many in fact that they
were QR~fing each ot her. The "Window" was
relatively clear of sta te-side c.w, QRM. except
for an occasional " red faced" W/ K or VE
who forgot to throw his transceive switch to
the separa te transmit position. which was ex­
cusable.

However I ca nnot accept the QRM caused
by a very small group of phone men who in­
sisted the y had a legal right to operate where
they pleased . Its not a question of their rights
but the ir lack of amateur cooperat ion . Their
intent is quite obvious when they brazenly call
themselves "The Window Shade Net:' Theirs
must be a very limited circle o f amateur fri ends
as I cannot believe that the vast majority of
160 operators perscrtbe to that thoughtless
att itude. 73 for now, Frank, WIWY

2

80 / 160
o

II

Same country
Other countries

same Zone
Other Zones

same continent 2 3 4
Other continents 3 5 6
Final Score: Total QSO points mu ltiplied by

different lT V Zones worked. The same station
may be wo rked o n each band for QSO poi nts
but Zones is counted only o nce.

Awards- Diplomas to the three highest scores
in each country. Gold, silver and bronze
medals to the three world high scores. Separ­
ate awards for phone and c.w.

The ITU T rophy goes to the country with
the highest aggregate sco re determined by the
average of the scores of the top 5 conte stants.
The Trophy remains in the possession o f the
national association of that country affi liated
with the IA RV, fo r one year. It is retired by
the country winning it 3 times in a 5 year
period .

Mail logs before J une 30th to: Ministerio
das Cornunicacoes, DENTAL, 70,000 Brasilia
DF, Brazil.

F requencies: c.w.-3540, 7040, 14040, 21040,
28040. Phone-3925, 7250, 14300, 21375,
28540. Novice-3725, 7125, 21125, 28 125.

Awards: Certificates to highest scorer in each
ARRL section, VE province and Conn. county.
(min. of 6 QSOs). In addition, a special WACC
certificate will be awarded to each station who
works all 8 Conn. counties. (Conn. to Conn.
contacts are perrnitted.) There is a Trophy for
the Club with the highest aggregate sco re.

Mailing deadline for logs June 2 to : Candle­
wood ARA , cl o Donald Crosby, WIEJM , 10
Royal Road, Danbury, Co nn. 068 10.

World Telecomm. Contest
Phone : 0000-2400 GMT Sat urd ay, May 10
C.W.: OO-2400סס GM T Saturday, May 17

The Brazilian Ministry of Communicat ion
annou nces its 6th annua l contest commemo ra­
ting "Wo rld Telecomm. Day." (May 17th ) .

Its a world wide contest, make as many con­
tacts as possible with statio ns in other lTV
Zones. Operation is limited to single operator
stations, fixed or maritime. 10 thru 160 meters.
Use a separate log for phone and c.w.

Exchanger RS(11 plus yo ur ITU Zone.
Scoring: QSO poi nts as follows:

10/1 5 / 20 40
o 0
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' 1I307 Cla ra St., Silver Spring. 1\10 20902.

BY GEORGE JACOBS,- W3ASK E
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i)a. r-to-Da wCo1'tditioq EZJHct~d For April. 1975
EZJHct~d Sigt«Jl Qualitw
(') (3) (2) (1)ProPGuotio1t I,.dez _..•

Oat#! A pril
Above Normal: 15. 19·20
H igh Normal: 5-6. 13·14.

16-18, 21·22,24.28
Low Nonnal: 3·4. 7.9-10. B

23. 25, 27
Below N onnal: 1-2. 8. 11- C

12. 26. 29
Disturbed: 30 D·E
Where ~zJHcud signal qu.alit ll u:
A-Excellent opening . exceptionally st rong . steady

sl i'lla l. greater than 59+ 30 dB_
B- Good openin g, moderately strong si i'lla ls varying

between 59 a nd 59+ 30 dB. with little fad ing or
noise.

e-Falr open in g, si i'llala bet ween moderately stron g
a nd wea k. varyi ng between S3 and 5 9, with som e
Cadini{ and noi se.

D-Poor openin g. with weak sil{llals va rying be­
tween 51 and 53. and with considerable fading
and noise.

E-No open in g expected .
H OW TO USE TIllS FORECAST

1. Find propagation. ind~z aesocl ated with partic·
ular band opening from Propagation Cham
ap pearin i{ on the following pages.

2. With the propaoatio,. ind~z me the above table
to find the expected signal q~ality aseocieted with
t he band opening (or a ny da y of the month. For
exsm nle. a n open ing shown in the Cham with a
propooation i"d~z of (S) will be poor on Ap r il 1·2
(D). fai r on April 3·4 (C) and good on A pril 5-6
(B). etc.
For u pdated info rmation d ia l Area Code 516-883­

6223 for DIAL-A·PROP. eubeertbe to bl-weekly
MAIL-A·PROP. P .O. Box 86. No rth port. NY 11768.
or cheek WWV at 14 m inutes pas t eaeh hour.

LAST MINUTE FORECAST

Lyrids, a major meteor shower is due Apri121·
23. It should peak during the afternoon of April
22, when an average of 15 good-sized meteors
are expected to enter the earth's atmosphere
every hour. This shou ld considerably increase
the chances for v.h.f. meteor scatter-type
openings.

Sporadic-E propagation normally begins to
increase during April , and it should continue to
do so through the spring and summer months.
This should result in an increased number of
short-skip openings on both the 10 and 6 m eter
bands. Most openings will faIl between the 750
and 1300 mile range, but some may extend
out to 2000 or more miles. During periods of
intense sporadic-E ionizat ion, openings on 2
m eters may also be possible over distances be­
tween about 1200 and 1400 miles. As its name
infers, sporadic-E openings may occur at any
time of the day or night, but there is a tend­
ency for them to peak between 8 A.M. and
Noon and again between 5 and 9 P .M., local
time.

Some a u roral -type iono sphe r ic openings
should be possible duri ng the radio sto rminess
predicted for April 29-30. Openings may also
be possible du ring the periods of BELOW
NORMAL h.f. conditions expected April 1-2.
8, I J.J2 and 26.

Trans-equatorial, or TE, openings on 6
meters. while always difficult, tend to increase

Propagat ion

T HE Swiss Federal Observatory reports a
mean sunspot number of 18.7 for January,
1975. This is the lowest level of solar activity
reported since December, /965. It results in a
12·month running smoo thed sunspot number
of 36, centered on July, 1974. A smoothed
sunspot number of 22 is forecast for this
month, as the cycle continues to decline slowly
towards a minimum.

During April, 20 meters should be the opti­
mum band for DX propagation conditions dUT·
ing most of the daylight hours, and well into
the evening hours as well. Considerably fewer
openings are expected on 15 meters, but some
fairly good OX should slill be possible towards
southern areas. especially during the late after­
noon hours. Very few 10 meter DX openings
are expected this month. but an occasional one
should be possible from all USA time zones
to South America. and from the western states
to the South Pacific. Be sure to check 10 meters
during the ABOVE NO RMAL conditions fore­
cast for April 15 and J9-20.

After sunset, optimum DX propagation
conditions should be shared between both 20
and 40 meters. Good openings to many pans
of the world are forecast for both bands be­
tween sunset and Midnight, and on 40 m eters
from Midnight to sunrise. Some fairly good
80 m eter OX openings should also be possible
during the hours of darkness and at sunrise,
and there is a fairly good chance for an oc­
casionaI DX opening on 160 meters during the
same time period.

Seasonally favorable propagation conditions
over long paths between the northern and
southern hemispheres, for example, to Austra­
lasia, South America, southern Africa, etc.,
should continue during April on all h.f. bands.

Thunderstorms become more numerous dur­
ing April in the northern hemisphere, and this
should result in a considerable increase in the
level of static on all h.f. bands, especially 40,
80 and 160 meters.

V.H.F. Ionospheric Openings
Chances for v.h.f. ionospheric openings dur­

ing April look pretty good.



*I nd lcates beet time to listen for 80 Meter openlnll'l.
Openin a:. on 160 Meters are alec likely to occur dur ina'
those timet! when 80 Meter openlnp are shown with
a forecast ratlna' of (2), or higher.

How To USE THE DX PROPAGATION CHARn

1. Ul e Cha r t a ppropriate to you r trenem ttter
locat ion . T he Eastern USA Chart can be ueed in t ht"

iJ
l 2. 3, 4, 8, KP4. KG 4 and KV4 a reas In the

SA and a djacent call areal In Ca nada : the ~ntral
USA Cha rt In the 5, 9 a nd 0 a reu ; the Wel tern
USA Chart in the 6 a nd 7 areal. a nd with ecmewhe t
lel l accuracy In the KH 6 a n d KL7 are...

2. The predict ed time. of open ln p are found
u nder the approp r iate meter band colum n (10
thrcueh 80 Meter l ) for a p a r ticular DX rell'lon, aa
shewn In t he left ha nd colum n of the Chartll. An •
Indteetes 80 Meter openlnp. Openln p on 160
meters a re likely to occur durlnll' tholle time. when
80 m eter o pen lnll'l a re shown with a propagation
in dex of (2), or h li'her.

3. T h e propagation index III the number t hat ap·
pearl In ( Jafter the time of each predicted open­
ina', The In ex tedleetee the number o f daWI durlna:
t he month on which the onentna II expected to take
place a l fcllowe:

(4) Openfnlr ehoutd occur on more than 22 dayl
(8) .. " .. bet ween 14 and 22 daYI
(2l " " " bet ween 7 and 13 day.
(1 .. .. "on lees than 7 daYI

Refer to t he " Lallt Minut e Forecast" at t he beetn­
nin g of thi. Propall'a tlon column tor t he actual
datu on wb teb a n openin g with a 8peel8c propaga·
tlon Index II likely to occur, and the 81a:na l Quality
t hat ca n be exnected.

4. T im e shown In the Charta a re In the 24·h our
Iy.tem , where 00 I. m ldn lll'h t : 12 I. noon: 01 II 1
A.M., 13 II 1 P.)!.. etc. A p p rop riate dalilight time II
ueed, "ot GMT. To convert to GMT, add to th e tim es
Ihown In the appropriate Cha rt 7 hou TS In the PDT
Zone, 6 hour s In the MDT Zone, 5 hourI In the eDT
Zone a nd 4 In the EDT Zone. F or example, 14 In
W u hln Kton , D.C. i. 18 GMT a nd 20 in Los Anaelee
I. oa GMT, etc.

5. The cha r ta a re based u pon a transmitter power
of 250 watts e.w., or 1 kw, p.e.p. on etdebend, into
a d ipole antenn a a Quarter-wavelength a bove a:round
on 160 a nd 80 m etere. a half-wa ve a bove a round on
40 and 20 meters, a nd a wavelength above around on
15 and 10 meters. For each 10 d b 5{aln above theee
refe rence levels. the propagation indez wIll Increue
by one level : for each 10 db 1088. It will tower by
on e level.

6. Propaaetton da ta , contai ned In the Charts hflS
been prepa red f rom basic data publi.hffi b y the
In l tltut e F or T elecommun ication Science. of the
U .S. Dep t . of Commerce, Boulder, Colorado, 80302.

during the spring months. During April, check
for them between 9 P.M. and Midnight , local
daylight time, on long north-south paths which
cross the geomagnetic equator at approximately
a right angle. TE openings favor localions in
the southern part of the country, with progres­
sively fewer openings possible in the central
and northern sections.

OX propagation predictions fo r each amateur
band between 10 and / 60 meters for the period
April / 5 through Iune I S, 1975 appear in the
DX Charts on the following pages. A day-to­
day forecast of general propagation conditions
expected during April is given in the Last M In­
ute Forecast appearing at the beginning of this
column. Short-Skip Charts, which appeared in
last month's column, contain short-skip predic­
tions for April , for band openings between 50
and 2300 miles. Beginning Ihis month, and
continuing through the summer and fall, the
times shown in the Propagation Charts will be
local daylight lim e (EDT, COT, MDT and PDT ) .
If your locality is not on daylight time, be sure
to subtract an hour from the time shown in the
Charts. 73, George, W3ASK

April I S-June I S, 1975
Time Zone: EDT (24-H our T ime)

EASTERN U SA TO:
10 15 .0 ~O180

Meter. Meter. Meter. Meten
Western No 14-1S (I) 05·07 (I! 19·21 1
II: Cent ral

09·10 r 21·22 2
Europe & 10·11 1 22-00 8
North 11·18 2 00-01 2
Atr lca 18·15 S) 01·02 1

15-17 ('/ 20-22 l'
17·18 fS 22·00 2 •
18·19 2 00-01 I •
19·20 (l

Northern No 14-17 (I) 06·07 1 19.20
1
1!Eu rope &: 07·09 2 20·28 2

Eu ropean 09·18 1 29-01 ~ 1
USSR 18·14 2 20-00 1 •

14·16 8
16·18 2
I S·22 (I)

E••tern No 14-17 (I) 12· 15 (I ! 19·21 nMedlter· 15· 17 ~2 21·23 2
ranean &: 17·19 8 23·00 1
Middle 19·20 (2 21·23 l '
Ealt 20·22 (1)
W el t 14-l6 (I)

1000Sr IS·1 6 !Il 20·22 (I!Africa 18·14 2 16·17 2 22·02 r
14·15 3 17·19 " 02·08 1
16·16 2 19·20 l3 00-02 1 *
16·17 (1 20-21 2

21-23 ~ 1
07-09 1

Ealt& No
10-lS rl 07·09n 2 1-01 fll

Centr al 13·16 2 13·15 1 21·00 1 *
Africa 16·17 1 15·17 2

17·1 9 (3
19·20 f2l
20-22 1

South No
09·12 ~1! 1H6 (1) 21·22 ~11Afr ica 12·14 2 16' I S l21 22·00 2
14·15 1 18·19 3 00-02 1

19·21 (1
Central NO 17·19 (I)

07·10 rl 05·07 f'l
& Sou th 14·16 1 19·21 1
Al ia 19·21 1
Southeast No No OS-IO 11! Nil
Alia 14·16 1

19-21 (1

Fa.
E RSt

South
Pacifl0
& N ew
Zealand

Au.tralaala

Cen tral
America &
N orthern
Cou nt r ies
Of South
AmerIca

Nil

16-19 (I)

No

12·14 !Il14·16 2
16·18 1

17·20 (I)

09-1
11

1!115-1 8 1
18·20 2
20-2 1 (I

16·18 !I )
18·20 21
20-21 1

10·12 (l
12·13 (2
12-14 (3

14.1 6 \'16·17 3
17·18 2
18-19 1

08-10 (ll
18·20 I'20-22 2
22-00 1
06·07 1
07·08 2
08·10 8
10·12 2
12·16 1
16·1 8 2
18·21 1
21-00 2
00·04 1
07·0S (1
08·10 (2

10-11 1'15·16 1
16·1 8 2
18·22 I
22·00 2
00·02 1
00·06 (l
06·07 (2
07·08 (3
08·10 4
10·11 8
11·16 2
15·17 3
17·20 4
20-21 3
21·00 2

04-06 (I)

02·08 II!03-06 2
06·07 1
02·06 1 ·

08·.. (II
06·07 (2
07·08 (1
04·07 (1 )*
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P eru. 12-15 (1) 08·09 (I) 05-07 (1) 20-21 (1)
Bolivia. 15-l7 (2) os-n (2) 07-09 (2) 2 1' 0' (2)
P aragua y. 17·18 (1) n-u (ll 09·10 (1) 04-06 (1 )
Ch ile. 14-l5 (2 14-l6 (I ) 23-05 (1).
Argentina 15·1 6 (2) 16-17 (2l
& Uruguay 16·18 (') 17·18(3

18-19 (3) 18·21 (' )
19·20 (2) 21-22 (3)
20-21 (1) 22-00 (2)

00-04 (I )
McMurdo Nu Nu 07-09 (1) 01·05 (1)
Sou nd. 16·20(1 )
Antarctica 20-23 (2)

23-00 (1 )

'r ime Zones: COT & MDT (24-Hour Time)
CENTRAL USA TO:

10 15 . 0 . 0 /80
Meters Meters Meters Meters

West ern Nu 14-1 5 (1) 06-08 (I ) 19-21 (1)
& Cen t ral 08-10 (2l 21·23 (2)
Europe 10-13 (l 23·01 (1)
& North 18-15 (2) 21-00 (I)·
Afr ica 15-16 (3)

15·18 (2)
18-20 (I )

Northern Nu Nu 06..7 (I ) 28-00 (1)
'Europe & 07..9 (2)
European 09-14 (I)
USSR 14-17 (2)

17-23 (I )
East ern Nu Nu 07-<l9 (I ) 20-00 (I)
Medit er- 13-15 (1)
r a nea n & 15-1 8 (2)
Middle 18·1 9 (1)
East 22·00 (1)
W est Nu 12-14 (1 ~ 07-09 (1) 20-01 (1)
Africa 14·16 {2 12-15 (l)

16-17 (I ) 16·1 7 (2)
17-20 (3)
20-21 (2)
21-23 (I )

East & Nu 13-15 (I ) 07..9 (1) 21-<l0 (I )
Cent ral 13-1 6 (1)
Africa 15-19 (2)

19-20 (1)
South Nu os-n (1) 14-16 (I) 20-22 l0
Africa 11-14 (2~ 15-1 9 (2) 22·00 2)

14·15 (1 19-22 (I) 08-01 (I)
Central Nu 17-20 (I) 07-l 0 (l ) 06·07 (I)
& Sou th 17-19 (1) 19-21 (1)
Asia 19-21 (2)

21-22 (1)
Southeast Nu Nu 07-10 (1) 05..7 (I)
A sia 19-22 (1)

Fa' Nu 18·21 (I ) 07-OS (I ) 03..7 (I)
Ea, t 08-1 0 (2)

10-12 (I )
18-20 (1)
20-22 (2)
22-00 (1)

Say you saw it in CQ

NEW!
GLOBALMAN,.M
rc KEVER

EK-ID8D
with built in monitor

$74.95 ppd.

Jam· Proof IC Circuitry · 5-50 wpm
self completing • Output heavy·duty
TR switch 25Ov. 2 amps · Pow«!r: 2
flashlight batteries or elfternal bVDC

1 year uncond it ional suerantee - 10 day rerum privil tge
Writt for specs & photos. Dealers Wanttd

W6PHA - GLOBAL IMPORT CO.
714-533-4400 Telex 678496 Box 388 C. EI Toro. Calif. 92630

56 • CO • April, 1975

Sou th 15-17 (1) n-is (1) 15·1 9 (1) 00·02 (I)
P acific 15·17 12) 19·22 (2) 02-05 (2)
& N ew 17·1 9 3) 22·00 (3) 06·07 (1)
Zealand 19-21 (2) 00'" (2) 02-06 (1 ).

21·22 (1) 0'-07 (I )
07-09 (3)
09·10 (2)
10-12 (1)

Australasia Nu 15-18 (I) 07' 08 (2) 02·04 (I)
18-21 (2) 08· 10 (3) 0. ·05 (2)
21·22 (I ) 10-12 (2) 06-07 (1 ~

12· 16 (1) 04-06 (1 •
16·18 (2)
18·21 (1)
21-22 (2)
22-00 (3)
00-02 (2)
02·07 (I )

Cent ra l 11-13 (I) os-n (I ) 00-06 (I ) 19·21 (1)
America & 13·16 (2~ 11-12 (2) 06-08 (2) 21-22 (2)
Northern 15·18 (I 12-14 (3) OS-10 (' ) 22-03 (3)
Countries 14-16 (') 10·1 2 (3) 03·05 (2~
Of South 15·1 7 (3) 12·1 5 (2) 05-07 (t
America 17-18 12) 15·17 (3) 21-23 (1 •

18-20 1) 17-2 0 (') 23-02 (2)-
20-22 (3) 02-06 (0 -
22-00 (2)

P eru. 12-1 5 ~1 ) 08-09 (I ) 07-09 (2) 21·22 (I )
Bolivia. 15-17 2) 09-11 (2~ 09·1 0 (1) 22-00 (2)
Pa raguay. 17-l8 (I) 11-13 (I 14-16 (1) 00-02 (I)
Brazil. 13·15 ~2) 16· 18 (2) 02-04 (2~
Chile. 15-1 6 3) 18-19 131 04-05 {l
Argentina 16·18 (') 19-21 4 00-04 (1)-
& U ruguay 18· 19 (3) 21-23 (3

19·20 (2) 23-01 ( 2~
20·2 1 (I ) 01-07 (1

McMu rdo Nu 15·18 (I ) 07·09 (1) 00-05 (I )
Sou nd, 16-18 (I )
Antarctica 18-21 (2)

21-23 (I )

Time Zone: PDT (24-Hour Time)
WESTERN USA TO:

10 15 .0 "'0 /80
Meter8 Meters Metere Meter8

Western & Nu Nu 06·08 (I) 20-21 ~ l)
Southern 08-10 (2) 21·23 2)
Eu rope 10-13 (I ) 23-00 (1 ~
& North 13-l 6 (2) 21-23 (1 •
Africa 16-19 (1)

22-00 (1)
Central & Nu Nu 07-08 (1) 20-23 (1)
N orthern 08-10 (2)
Europe & 10-12 [1)
European 12-14 2)
U SSR 14· 16 (1)

22·00 (I )
Ea stern Nu Nu 07..9 (I ) 20·23 (I)
Med it er- 13-15 (1)
ra nean & 18-19 (1)
Middle 19·21 (2)
East 21-22 (1)

[Continued on page 61]

HW12. HW-22. HW-32 OWNERS
(INCLUDES A, C. & E SERIES)

Conve rt you r rig to a 5 b and SS B & CW t ra ns­
ceive r. 8 D-4 D-2Q..15-10 meter cove r a ge. All o t he r
speci ficatio ns re m a in t he sa me : Co m p lete c o n­
st r uctio n man ual : $6.35 ocd.

ATT : Me d ium Po w e r transce ive r owners :
Exact D uplica t e o f y o ur AC po w e r su ppr v ­
in k it fo rm - o nly $19 .9 5 maxi m um cost.
Order C. O. D. ~ %2 ~ d epo sit. . . or sen d
50 cents fo r f u rt her tnto r matron.

If you encoun ter problems with Post Office
deliveries of any nature please co n tact the
proper au thor i ties in WaShington, D. C

DIME RADIO COMPANY
CQ MAGAZI NE BOX A

14 Vandervent ..r A.ve.• Port W.I$h lngton, L.I., N.Y. 11050
Phone: 212·657-4858 Mon. thru Frl. 12 - 1 PM EST.
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Awards Issued
Jim Will ingham, K~ARS became # 119, All

Counties!
Paul Bugen, WA3TUC, added to his collee­

tio n, USA-CA-2500 endorsed All SSB, All
Mobiles; plus USA-CA·2000 endorsed All SSB,
All 14, and All Mobiles.

Bob Ma rgolin, W2SDU qualified fo r USA­
CA-2000 endorsed All Mobiles, A ll SSB and
USA-CA- 1500 endorsed All 14, A ll Mobiles
and All SSB.

Ken Distel, WA4AUL was issued USA-CA­
1500.

Ken McGee, K~CMF applied for USA·CA­
1000 and USA-CA-500, both endorsed All 14,
All 2 X SSB and All Mobiles.

" Bob" Meyer, DJ9CJA was happy to get
USA-CA-500 endorsed All 2 X SSB.

Mixed USA-CA-500 Awards went to:
Howa rd Siegel, WA2G LU, and
Royal Gibson. W 3LUD.

Awa rds
T he Sweerburt Net Cert ific-d lc: To become a
member and get the Ce rtifica te, you need to
check into their a. rn. o r s.s.b. Net 2 times or
work any S holders of the certi ficate. It is free,
although you should send 30<' in stamps to
cover mailing costs. Kindly send sta mps and
log data on stations worked 10 : Jim Hart. WA·
3NCQ, 17 18 Langley Road, Essex, Maryland
2 122 1. The purpose is to stimulate activity on
10 meters, the Net Meet ings are: a.m.-T ues­
days & Fridays 0100 UTC 29.000 MHz, s.s.b.-
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The Sweetha rt Net
Awa rd .

Mystic, Conn. Mini-Conve ntion G roup.

THE

BY E D H OPPER,· W 2GT

USA-CA HON OR ROLL
2500 1500 500

WA3T UC ..•.180 W A4 A U L ••.•254 WA 2GLU ••1028
%000 W 2SDU 255 DJ9CJ A ...•1029

WA3TUC •..•212 1000 K,'cMF ....•.1030
W 2SDU ••.....•213 KoCMF 344 W3LUD 1031

Special Honor Roll
All Counties

# I19-James L. Willingham, K~ARS,

12-26-74.

·awar
PROGRAM

· P.O. Box 73, Rochelle Park, N.J . 07662.

T H E "S to ry of The Month" for April , as told
by W ilbur is :

Wilbu r F. Wilhelm, WA60TV.
(A ll CO/IIIlies # //6, / -/4-74)

"1 was born in Colfax, Washingto n on Sep­
tember 29, 1922 a nd grew up o n a fa rm in
Eastern Washington. In 1943 I received a
degree in Mechanical Engineer ing f rom w ash­
ington State University at Pu llman, Washington.

"My a mate ur radio activity started in 1960
with my son when we got our Novice licenses
together. w e operated a complete home brew
station. On receiving our General licenses we
built a single side band exciter and an 8 13
linear, th at is still in use.

" I read about County Hunting in CQ and
sta rted listening to the 20 meter Net. T he bug
got me and I made my first 20 meier et con­
tact with K9KKK mobile. Along the way the
press of work often kept me off the air for
months at a time. In any event, I fini shed my
last County, F allon. Montan a o n 29 December
1973 with the special assistance of Ron, K7 ~

LTV. Naturally I have many others to thank
fo r m a k ing it possible to work all those
Counties.

" I have been employed by the Rocketdyne
Divisio n of Rockwell Internatio nal for nearly
2S years. working on la rge rocket engines.

"My son. Neil WA60TW/ 2. went on to get
a PhD in Elect rical Engineering and is teach­
ing at the University of Rocheste r in New
Yo rk.

"W ith All Counties worked. I have gone back
to some neglected home brew projects. but I'll
check into the Nets fro m time to time,"



Counties. Class C: 1/ 3 Counties. Anyone hold­
ing All 12 Class A, will be issued a Trophy
Free.
CRN Mobile AchIevement Award: Issued in 3
different categories:
# I. For Working Mobiles in Counties of any

one State,
#2. For Mobiles Oiving out Counties of any

one State,
#3. For Working same Mobile in Counties of

anyone state.
BonanUl: Two In One : The applicant gets
Award for working same mobile and the Mo­
bile gets Award Free as gift of applicant for
giving out Counties to same station. Class A :
All Counties of a Stat«. Class B: 213 Counties.
Class C: 1/3 Counties.
CRN Union County Award: For Working the
Union Counties of the USA. Class A: All 18.
Class B: 213 Counties. Class C: 1/ Counties.

Notes
Here is some data via courtesy of Clet,

WIDIT and Marv, WB2SJQ.
"At the Mystic, Conn. Mini-Convention over

the weekend of 18/19 October, we had 24
County Hunters registered. At the banquet,
those hams and their families took 30 places at
the dinner table. We had 3 Cliff Corne'ers:
WI EQ who had another Sat. night Dinner III
attend, WB2SJQ and WAICXE. WB2SJQ
chaired a round table session on Net operations
Saturday afternoon. WID.IT showed slides of
several National Convention gatherings and
photos of some choice county lines in Florida
and North Carolina.

" Robert York Chapman, WIQV, New Eng.
land's retiring ARRL Director was our after.
dinner guest speaker. Marv Hagan, WB2SJQ
concluded the evening with a short message o~

the importance of County Hunting in the lives
of shut in fellow amateurs.

"Mrs. Dunn and I are pleased that so many
Hams came around to the New En gland County
Hunters Mini-Convention. It was a pleasure tQ
host the affair." Signed, Clet, WIDIT.

Again Paul Bugen, WA3TUC came through
with a fine photograph of the afore-mentioned
Convention: Front row: WA3VLB, KILBK,
WA3TUC, WB2S1Q, WA2TON, W IWHQ, KI .
OSK. 2nd row: WAICXE, WIQV· , WA3·
TUC. , WAIERZ· , KIVSJ· , KIQWK· , KI ·
GSK . , WIWHQ· , W IDIT· , 3rd row: WIQV,
KIVSJ, W2QKJ · , WA3VLB · , WAIERZ, WB2.
TAA, WILQQ, W2JGY, WIDIT. Back row ;
W2QKJ , WAILZS, K2RAR, K2TPS. · -Indi·
cates YF or OM. WIEQ missed foto .

Speaking of slow mail service, I had "'I
Award mailed with extra 1st class postage 0'1
it from Montana on Nov. 31 and due to it nol
being marked 1st Class, I got It January 4th. '

Ran out of space, write and tell me-How
was your month? 73, Ed. , W2GT

............c

• <!I1.lJ caunt l?
-J ~:funl-.- . -'I'c~ ...~ ,. l -:L:I .... '-

Mo..II CA chievement AWdrd

. J-.-~-'"

CW CHN Achlovomont Aword.

CW CHN Union County Aword.

Wednesdays & Thursdays 0100 UTC 28.775
MHz. No Sweethart is not in error-it is so
called as Jim suggested they use O .P. Antennas
and the fellows liked them and called them
Sweetheart but changed the spelling to conform
to Jim's last name, HART . . . The Sweethart
Net of Maryland-DC Chapter of the 10·X
International Net of Southern California, Inc.
hopes to hear from you.
The C,W. County Hunters Net Awards Pro·
aram' The following three Awards are printed
and ready for Immediate issue, with more to
follow soon. CHN Award Rules: Fee-Basic
Award SI.OO, Endorsements-Band-Mode or
Mixed. Seals & Endorsements are free at time
of issue, thereafter SASE-List & Basic Award
number. No date limits, all confirmed contacts
count Mobile-Portable-Fixed. Honor System :
No signers needed but Awards Manager re­
serves the right to request any or all QSLs at
applicants expense, should any questions ari se.
Send list of required information to Awards
Manaller, George Levensalor, WIDPJ , 339
Buck Street, Bangor, Maine 04401. Officers of
CW CHN are : President, KIZFQ ; Vice Pres­
ident, WA5KQD; Contest Chairman, W9MSE;
Awards Mgr. & Treasurer, WIDPJ.
The United State. of Anlerloa Coundes Award
By Call Areu, Actually 12 separate Awards
for confirmed contacts with radio amateurs
operating in Counties of the 12 U.S. Call Areas:
One through Ten, then Alaska & Hawaii. Class
A: All Counties in Call Area. Class B: 21 3
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planes. Some minor changes were generally
made, like converting to 12 or even six volts,
for auto use, and better modulation was gen­
erally incorporated, but thousands upon thou­
sands of amateurs got on the air that way, and
still do.

The object of all this attention was a very
straightforward four-tube transmitter, with,
originally, a three tube modulator, The trans­
mitter had a v.f.o. with a 1215 master oscillator
exciting a pair of 1625 power amplifiers. Mod­
ulation was originally screen-grid, using another
1625 in the BC-456 unit, and was later changed
in tbe ARC-5 series to plate modulation, in
the MD-7,

The transmitter itself really only needed three
tubes. since the 1629 was an "eye" tube, used
in conjunction with a calibration crystal, to
check the unit for tuning accuracy (under rad io
silence co nditions) at spec ified points in its
band. The original crystal unit was packaged in
an octal-based, tube-like holder.

The key to its postwar popularity was the
fact that the engineers at tiny Aircraft Radlb
Corp., in Boonton, N.J., did a really fi rst",Iass
job of designing a compact. stable, re-settable
transmitter that held its tuning under combat
conditions. Those attributes made it an equally
good amateur unit.

Amateurs quickly learned to convert the
calibration crystal to control the master oscil-

Amplifier plate vo ltage B+

Fig . I-Rear-panel connections, Command sets.
(A) is for the SCR.274-N transmitter and (8) is for

the ARC·5 transmitter.

BY GORDON ELIOT WHITE*

N o. it's not an April Fool-the U.S. mili­
tary is still selling the AN/ ARC-5 and SCR­
274-N Command Sets in its surplus sales. I saw
both receivers and transmitters of the WW II
vintage in several Defense Property Disposal
Service bid lists in the last couple of months.
It may be 30 years sinoe V-I Day next August,
?ut old surplus never dies, it keeps on turn­
mg up.

So I am writing this column, as I did the
March effort. both with a certain sense of Deja
Vu and to give a little Command Set back­
ground to those amateurs who didn't happen
to read Surplus Sidelights five years ago.

As everyone should know by now, the Com­
mand transmitters were even more ubiquitous
in amateur usage than were the receivers, from
about 1947 until the f.m. craze began a few
years ago. They were simple. of clean design,
easy to work on and to modify, and relatively
easy to treat for TV interference.

CQ published an entire book on the subject
of Command Sets and their modification, back
in 1957, now long out of print. It covered the
high-frequency sets, with a brief look at the
~estern Electric v.h.f. units. in 136 pages, and
did not even touch the later ANI ARC-60.
A.R.C, Type 12, or AN/ARN-30 units.

In that era the h.f. transmitters from the
Command series were so common and plentiful
that at least one manufacturer, Central Elec­
tronics, Inc., o f Chicago, bought up a few
thousand and co nverted them to a commercial
set. Centra l threw away the aluminum outer
case and put the unit in a steel box of almost
the same dimensions. An a.c. power supply was
hung on the rear, and a band switch was added
10 give coverage of 160, 80, 40. 20, 15 and 10
meters. A new dial was provided, although the
old antenna coupling control was allowed to
protrude through the panel just like the Army
had it. The tuning knob was replaced by a con.
trol crank taken off the receiver co ntrol head.
The "eye" calibrating tube was taken out. along
with one o f the 1625 power amplifiers. and a
modulator section wired in.

Most ly, however. amateurs just converted
ARC-5's and the BC-army versions on their
own. II was easy. and fast to get on the air,
and they lent themselves to mob ile operation by
just wiring them up as the A rmy did for air-

° 1502 Stonewall Rd., Alexandria. Va. 22302.

,
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Free C/tlssilied Ads
You r classi fied ad may be run Free of Charge
,n THE ELECTRONIC FLEAMARKET -- a
b rand new monthly publ ication that h its the
mai I on February 10t h.

This offer is good for a ll CO su bscribers every
mo nt h. Please limi t ads to t hirty wo rds or six
li nes, and not more t han two ads per mont h.
You can b uy, sell, swap or advertise for QS Ls.
Your ad may cover ham gear, CB gear, test
equipment,stereo, or anything else an electronic
hob by ist may find of interest.

Remem ber , th is service is absolutely free to

subscribers who use the coupon below (o r a

reasonable facs imile thereof ).THE ELECTR ON·
IC FL EAMAR KET w i ll be read by thousandsof

electronic hobbyists, so don't miss out.

After a ll. could the price be better ?

- - - - - - - - - -
ELECTRONIC FLEAMARKET
14 V anderventer Avenue
Port Washingto n , NY 11050

Please run the classified ad listed below in the
first available issue:

***
Name

Address

City S tate Zip

co • April , 1975

lator, and went on from there. Power was
boosted from the mil itary 40 watts to well over
100, modulation was boosted, meters were in­
corporated, etc., etc.

All these changes were duly recorded in CQ
over the years, and published and re-published
in various anthologies, including Surplus Con­
version Handbooks which are still available
from this magazine.

The origi na l Army and Navy manuals are
still available in the mi litary, and from amateur
dealers such as Quaker Electronics, Hunlock
Creek, Pa. 18621, and Sam Consalvo, 7218
Roanne Dr., Oxon Hill , Md. 20021.

I am sitting he re working from an original
operation and maintenance handbook for the
SCR-274-N dated February 15, 1943 , stamped
"for a irplane type 8·24-], AAF serial No.
42-50699." That alone should bring on nostalgia
for some readers now about 50, who were the
I S-year a ids who flew the Liberators and the
Fortresses in that war.

But even for the military, high-frequency
radio was on its way out in 1943 for sho rt ­
range use. The coming thing was Very High
Frequency, and the SCR-522, a chinese copy of
a British set, was king of the a ir waves in 1944.

The last h.f. command transmitters were
turned out in 1945, but enough were stockpiled
to supply the invasion of Japan which never
happened, so that is why the military still un­
earths more of them every year as a base o r
two is closed and the last warehouse cleaned
out.

Aircraft Radio Co rp. turned to the hoped­
for civilian market after WW II . producing a
v.h.f. set which was just the thing for light
Army ai rcraft and hel icopters when the Korean
War came along. The T-ll and T-l3 were
miniaturized units covering 116·132 and 132­
148 MHz. They may still be around, but have
been phased out of ai rcraft work because of a
"type acceptance" rule instituted by the FCC
some years back .

I covered the T-Il, T ·13 sets in depth in CQ
for September, 1968 p. 11 0. They were low­
powered, a watt or two, and used five crystals
for frequency control. Well-equipped ai rcraft
had several transmitters, ganged together to
cover a whole range of frequ encies. A unique
"whistle-through" tuning arrangement allowed
the pilot to set his tuneable v.h .f. receiver to
the transmitter frequency by pushing o n the
control crank. I well remember handling one of
those sets fo r the first time in a single-engine
Army Beaver, in West Germany in the late
I950·s. It was pretty hot Sluff after the NARCO
Superhomer and the GE transmitter I was used
to flyi ng with in my little Cessna 140.

For those who have good librar ies. I have
covered the Co mmand sets in several issues of
CQ, including ] an. 1967 p. 100, Sept. 1968 p.
II0, Sept. 197 1 p. 90, and several references



in the October 1965 and Nov. 1964 magazines.

ARR-52 Update
I have received some mail on my ARR·52

article (Oct. 1974 ) and would like 10 add a few
thi ngs to what] said in that column:

The d. amplifier is found in a special # 1
module, outside the individual receiver unit.
( there were mult iple receiver units in the set,
which was built to pick up signa ls from anti­
sub sono-buoys). A leiter from Andy, K6BBQ,
notes " the antenna connect ion feeds directly
into the first mixer: ' This is not qu ite correct.
The antenna fed into the pre-amp module and
thence into the receiver module.

Harold, W~LFA, writes that he modified the
ARR-52 by taking the slug in the center of the
adjustments out. He drilled the hole out to
take a shaft and coupler to the band switch,
eliminating the elect rical crystal switch on the
ARR-52. •

BRAND NEW BC-645 SPECIAL
PACKAGE OFFER

BRAND NEW BC·645
EASilY CONVERTED fOR
" lOMe OPERAnON
This equipment oneineJIy
cost over $1000. You S"
all in orllilnal factory carton.
Dependable Two Way Communication mar. than 15 mil...
Special Paokaoe Offer includesr]BC·645
TR ANSCEIVER.DYNAMOTO R and tau access
cr ies below incl uding schematic and t conversion
info rmati on. U "I' "'n••n_ ......_..._ 1..1 0' 1 1

Moun..... , .. ec·&., T..nK••••• Co_eo.t••Of 0' II conn...t o,,"
"'lE·I 01 C O"n lo••ll·l. von• • Con C 1i

I....'" cO ..,1 '0' WOII" ",,"u nton, , ..,. 8C.&. 1i~
"" "" unt l n, ' 0 ' "' ·'OI C OwnamOlo. Conl .ol eow ~

T-18/ARC-5
NAVY

TRANSMITTER
Coverage 2.1-3.0 MHz.
Brand New. complete with

all Tubes, Crystals and Sehematic ..... S11.95
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CQ Check-In
If you bought it th rough CQ tell us. We
are interested in your react ion to our ad­
vertisers: what did you buy: from whom;
which ad o r review prom pted the purchase?
Please send us a QSL and let us know.

Money I You can get top dollars now for U.S.
surplus e lect ro nics, particularty Coll ins. Write
or call now for your bigger than ever quote .
Space Elect ron ics Corp., 76 Brookside Ave.,
Upper Saddle R iver, N.J. 07458 (201) 327-7640.

C~SHA

WE PAY HIGHEST CASH PRICE FOR
ELECTRON TUBES . SEMICONDUCTORS

IMMEDIATE PAYMENT ON
UNUSED TUBES

H & L ASSOCIATES
ELiZAIIETHPOAT I NDUSTRI AL PARK

ELIZABETH. NEW JERSEY on ot
(20 t ) 3S1-42OO

FREE UPON REQ UEST! W rite lor
Copy 01 Catalog WS-75 Nowl

Address: Attention De pt. CO

GOVERNMENT SURPLUS
ELECTRON IC EQUIPMENT

For 1975

CATALOG
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QRP [from page 42]

QRPp calling frequencies and times are (dai ly)
2200 EST , 3540 kHz; 1800 EST, 14065 kHz.
Let's use these frequently.

Dayton QRPp-vention
I'll be at Dayton to conduct a QRPp forum

on Sunday, April 27 from 1400-1600 EST. Don',
miss it! It will be a good time to meet other
QRPp'ers and exchange ideas. Check in at the
CQ stand for an eyeball with me and others of
the staff. We'l\ be very interested in hearing
what ideas you're working on for the QRPp
Transmitter Design Contest-it's the really big
event for QRPp in as long as I can remember!

73, Ade, K8EEG

Invisible Man [from page 23]

gang." Be selective and pick the best. Amateur
radio needs no "Purple Phantom" or "Ozark
Charlie" refugees from II meters. Get the
best. Bring these hesitant newcomers into the
full stream of amateur activities.

4-1ntroJuce the general public to amateur
radio. Ever thought of selling up a Field Day
station in a large shopping center? Let Joe
Citizen see amateurs on the air. And it is a
good place to hand out brochures about ama­
teur radio. College and high school radio clubs
can plan amateur radio activities at sporting
events. Maybe, with luck and a little effort. you
can become part of the halftime activities at a
football game and appear on national
television!

Math' s Notes [from page 38]

meters and I Y.l S units on 10 meters when one
was installed. This control is usually peaked
while receiving a signal and only needs re­
peaking when making large changes in oper­
ating frequency. A slight realignment of the
trimmer on the main tuning capacitor may be
necessary when making this modification.

There arc many other such circuits that can
be added to older receivers to improve their
performance and if the interest is there, we
will be glad to pass along additional informa­
tion in subsequent columns. Please let us know
for only by your letters do we choose the vari­
ous topics to be discussed in future columns.

73, Irv, WA2NDM

the rest, You do not have to be a Novice to
contribute, by the way, as long as the iteitt is
of interest to the young of heart.

73, Herb, W9EGQ

References
I DeMaw, "Mo re Basics on Solid-State Trans­

mitter Design," QST (November, 1974 ), p. 22,
' Lee, "A Varacter-Tuned Oscillator for 80

Through 10 Meters," QST (November, 1970),
p.21.

)
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Novice [from page 44]

logbook. Incidentally, hi. IS·me'er beam was
converted from a CB antenna a friend dis­
carded. Conversion cost, SI.OO. Ray will send
details on request.

How long doe. one remember the code?
Fred Bryant, Apt. 215, 548 Dallas Road, Vic­
toria. B.C. V8V I B3, Canada, learned it in the
Signals in 1920, and hadn't heard it for years
and years, but he planned to lake 'he Canadian
amateur exam with a group of fellow students
on March 13. The group meets in each other'.
ho me. and send code 10 each other, copy
WIAW code-practice transmissions, and study
theory. I hope Fred tell. us how the test went.

Doug, WN7WXQ, North Star Route, Tor­
rington, Wyo. 82240, asks, "Who say. there are
no Ham. in Wyoming? Where the devil is
Delaware for my WAS?" Doug puts the slate
on the amateur map by having 49 states con­
firmed and has applied for his Worked All
Continents (WAC) certificate. He transmit.
on a Hallicrafters HT-37 s.s.b.Zc.w, cranked
down to 75 watts and receives on a National
NC-190. Being a ranch boy sometimes makes
hamming difficult, but Doug says it offers lots
of room for antennas-if Mother can be per­
suaded. He has six, so far. D ipoles for 80 and
40 meters, Mosley TA·33-Sr, 3-clement tri­
bander for 10, IS, and 20 meters, 7 element,
homebrew beam for 2 meters for the future,
and a CD antenna. Doug's picture appears on
these page•.

As usual, we remind you that the NOVICE
SHACK is your column. Send your "New. And
Views," newspaper clippings, suggestions for
topics for discussion, and pictures to the address
on the first page of the column, and we will do

Awtralula 17·20 (I )
13-l6 f11 19·21 (1) OHl2 (I )
16·18 2 21·23 (2) 02·0' t118' 20 13 23·00 (3) 04-06 3
20·22 2l 00-<12 (') 06·08 1)
22·23 (1 02·03 (3) 02.03 11)

03-<1' (2) 03-05 21
04-<17 (I) 05-06(1
07.0912j
09-10 1

Cent ral 11· " (1) 09·1 0 (I ) 05' 0612l 19·20 II IAmerica & I H6 (2) io-tz (2) 06-09 3 20-21 2
Northern ' 6-17 (1 ) 12-1' (3) 09·16 (2) 21·03 (3
Ccunrrlee IH 6 ('I 16-l 7 131 02-04 f2)
Of South 16-17 (3 17-20 4 0..-06 1)
America 17. 18 12) 20·2 1 13) 21-00 (l~16-19 I) 21-00 2j 00-<13 (2

00-05 (1 03-<15 (1
Peru. 13-l7 (I ) 07-<18 PI 05-<16 (I ) 20.22111Bolivia. 08·10 2 06-<18\2) 22-01 2
Para5fUay, 10·13 (II 08-09 11 01.03 111Brazil.

13-l ' r
13-l6 (I 21-01 1 ·

Chile.
1H6 3!
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Arnntina 15-16 .. 17· 18 (31
&: Uruguay 16-17 8 18-21 (4

17-1 8 ~2 21·22 (3)
18·20 1) 22-<10121
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MeMurdo N il 16·19 (I) 07·08 PI 03-<16 (1)
Sound. 16·18 1
Anta rctica 18·19 (21

19·21 (3
21.22 121
22-00 1
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5- Volunlterl Volunteer and pubuctz» ama·
teur radio in your own town . Provide amateur
communication at local sporting events, stock
car races, parades. Generate a good image for
amateur radio as a good means of fun-corn­
munication, as well as an exciting and intelli­
gent pastime. T ry to get your local TV sta tio n
to show the ARRL film about amateur radio.
Get exposure for am ateur radio. Don't be the
"invisible man,to

~Keep a sharp eye open for talent among
the neighborhood kids and the friends of your
own children. Some of tomorrow's amateurs
may be in your very neighborhood. And some
of your adult friends may be prospective ama­
teu rs, too . If you deliver traffic, include litera­
ture about amateur radio along with the traffic.
Even a case of TVI, in some instances in the
past, has turned the complaintant into a radio
ham!

In summary. the " invisible man" has to
achieve some visibility and credibility, and has
to work to increase the numbers of amateurs.
More interested parties mean more Novices
and more Novices mean more amateurs!

What the Magazines Can Dol
Let 1975 be the Y ear of the Novlcel Include

articles aimed at the Novice. The ARRL has
good Novice articles and CQ has a continuing
Novice column. A good start in the right di­
rection. Include tips on learning the code and
increasing code speed. List organizations that
provide free code classes and that help would­
be amateurs. Encourage amateurs to work
Novices. Additional Novice/General QSO con­
tests of various types would be a big help.
Publish more pictures of Novice stations and
include more magazine space for their activi­
ties. Encourage Novices /0 Join the mainstream
of amateur radio . Provide reduced price l-year
subscriptions for Novices for the amateur
journals.

CD magazines! Include serious, informative
articles on amateur radio and information
about obtaining an amateur license. Run a
question and answer column on amateur radio.

What the Distributors Can Dol
CD stores can sell radio amateur magazines.

books and handbooks. Possibly an exhibit of
an amateur station in action might be a good
idea. Some prize could be given to CBers who
achieve their Novice status (more Novices
mean more sales-right?). Amateur distribu­
tors can help local amateurs in their task by
providing space for evening code practice
classes and by talking to serious CB drop-ins
about amateur radio. Before you sen the CB'er
that old 150 wall a.m. transmitter or an FT­
101 for II meters, take time to talk to him
about ham radia l) Many dedicated amateurs
work in electronics stores and can help induce

CBers and other interested persons to consider
amateur radio. Many CBers hesitate to ap­
proach aloof radio amateurs and the local
radio distributor can help close this gap.

What the FCC Can Dol
Let the FCC take the psycho logical pressure

00 the prospective General, the Novice and the
pre-Novice. Let the F CC F ield Offi ces show a
more pleasant face and less forbidding aspect.
Review both Novice and General class exam­
inations to make sure proper questions are
asked and the ambiguities and fuu y questions
are removed. Get professional help in this
important matter. A bove all, make the code
test less forbidding. Don't eliminate It, as this
opens the door oj amateur radio to the "Purple
Phantom " and "Ozark Charlie:' but make the
code test more realistic. Don't try and make
every Novice into a latter-day T.R. Mac Elroy.
Drop the General class code speed to 10
w.p.m., the traditional speedl Explore the pos­
sibility that instead of demanding perfect copy
for a matter of minutes, an examination on the
content of the transmitted message may be
more to the point.

We Can Do All of This Nowl
No reason to wait for the disposition of

Docket 20282 to get this program rolling.
Quite possibly, if more Novices come into the
ranks each year, some of the more contro­
versial sections of the Docket may have no
reason for existing. Action on Docket 20282,
in any event, will take a year or more. The
suggestions in this article can start taking place
now, with little change in FCC rules, and with
a concerted effort on the part of radio ama­
teurs, clubs, the ARRL. ham magazines, dis­
tributors and the FCC.

Let's set a goal of a grand total of at least
30,000 Novices in 1976 (there are about
20,000 now) . And let's make sure that the
great percentage of Novices become radio
amateurs - General class radio amateurs,
that is!

With a little determination, this should be
possible, and we don't need any gut-busting
effort on the part of the FCC, or any of us,
to bring about this influx of new blood into
our great hobby and Service. By doing some­
body else a favor, you'll be helping amateur
radio and yourself. In these times, what greater
bargain could you ask?

• • • • •
While, as stated earlier in this article, the

overall problem of amateur radio cannot be
solved until the CB problem is solved, there's
still a lot of actions that can be taken to better
a bad situation. I suggest we get off dead-center
and do something about the problem.

The next article in this commentary will dis-
cuss Docket 20282. •
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IPolaroid " Cc lo rpcc" camero a nd Venus Pl Pola r.
aid Camera Ada pter as used with the SS2

Monitor.

subcarrier signal has low second harmonic
distortion.

T he sync circuits perform well under good
to fair signal-to-noise conditions, and recover
rapidly after bu rsts of QRM. The Accu Sync
display is a very useful aid to receiver tuning.
It can also be helpful for diagnosing troubles
in received signa ls, and adjus ting the sta tion
camera for proper black-to-white swing. A
video input signal amplitude of 40 millivolts
r.rn.s., or greater. is required.

Early production units did not employ full
d.c, coupling in the Accu Sync and video cir­
cuits. This gave rise to shifts in brightness
levels from picture to picture . Venus reports
that d.c. coupling is being employed in current
and future production.

Camero and Overall System
Performance

Vidicon cameras require a fairly high light
level for good performance. The light level ex­
perienced in a modern office represents a good
minimum working level. The automa tic sensi­
tivity control system in the camera is not a
substitute for adequate light on the scene . When
the light level is above the minimum, however,
the a .g.c. action of this circu it definitely reduces
the amount of "adjusting" required as the
camera is panned around.

The built-i n mechani cal focusing mechani sm,
coupled with the fast-scan monitoring capa­
bility. makes focusing very simple and fast.
Since there is some backl ash in the mechanism,
it is convenient to use it to obtain a "coarse"
adjustment, and then to perform the "fine"
adjustment with the lens' focu s ring.

The basic camera's resolution capability is
excellent, and the sample-and-hold circuit pre.
serves the aperture response in the conversion
from fast to slow scan. This reviewer's only real
complaints are the lack. of an adjustment to
insure exactly equal length positive and nega­
tive subcarrier alternations, and the characte r.
istics of the output low pass filter. In some

552 Monito r Pe rformonce
Venus has made several production changes

in both monitor and camera since starting pro­
duction. The comments on performance refer
to the units as they are currently being pro­
duced.

The CRT phosphor displays good afterglow
brightness and persistence characteristics. with
an acceptable ratio of "afterglow" to "writing
line" brightness. (The "writing line" tends to
desensitize the eye. Therefore, it is desirable
to get as much "afterglow" brightness as possi­
ble with as little "writing line" brightness.)
Screen size is a matter of personal preference
and intended use. For the situa tion in which
the monitor is on the operating table 2 o r 3
feet fro m the operator, this reviewer fi nds the
SS2 screen size ideal.

In the design of the f.m . demod and video
circuitry Venus has made slightly different per­
formance tradeofTs than usual. While most
video discriminators tend to compress the grey
scale at the whit e end, the Venus f.m. demod
actuall y tends to expand the white end, while
introducing some compression at the extreme
black end. Venus has also chosen to restrict the
video bandwidth. The overall result is a mon­
itor which displays somewhat better grey scale
performance, less noise or "snow" under mar­
ginal s.ln. condit ions. and somewhat less pic­
ture "sharpness" than most other monito rs.
There is no visible "dol" pattern if the received

CQ Reviews Venus [from page 27J
\4 "-20 tripod mounting sockets on two sides,
allowing the camera to be used as a normal
fas t-scan T V camera if desired. The SS2 mon­
itor supplies:±: 15 volts to some camera circuits.
If the SSZ is not used in conjunction with the
camera, ± l S volt s must be supplied from some
other source. The camera C3 n be ordered to
operate from either 60 Hz or 50 Hz power
sources.
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Fig, 4-0ne frame time exposure of monitor sc reen
While camero views a grey-scole test pattern.
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Plck·Up

5. REPLACES CENTE R INSULATOR. Wit hst ands
Ant en n a Pu ll o f Over 600 lbs.

6. BUILT-IN LIGHTNING ARRESTER. Protec t s Balun
- Cou ld A lso Save Your Valuab le Ge ar

7. BUILT-IN HANG-UP HOOK. Id eal Fo r I nve rted
Vees . M ul t i ·Band Antenn as. Dipoles. Beam and
Quad s

NOW BEING USED EXTENSIVELY BY ALL BRANCHES
OF THE U.S. ARMED FORCES, FAA, RCA, CIA, CANA·
DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS
THE WORLD OYER They're built to 18st

BIG SIGNALS DON'T JUST HAPPEN-
GIVE YOUR ANTENNA A BREAK m

Com e s in 2 models . 1:1 matches 50 or 15 ohm un- W e 'll GUARANTEE
ba la nced (c oa . line) t o 50 or 15 oh m bala nc ed load. no o the r balun , at any
4:1 mod el ma tches 50 o r 15 o hm unbalanced (coax
li ne) to 200 or 300 oh m balanced loa d. price. has a ll these

" V" 'U8lE "1 All LEADING DEALERS. IF NOr, ORDER DIRECT f Iea ures.
UNADILLA RADIATION PRODUCTS MFRS. OF BALUNs Dept. CQ UNADILLA, N.Y. 131149

Te l: 607-369-2985

CAMERA
DARKROOM
FILM CUTTING
TRACING

KIT CONTAI NS: 5~. 6" steel pf'lntlng frame. 4 sheets 5" .6" photocopy f ilm. yellow fi ller. chemicals fOf 1 pint f ilm developer
and 1 pm' hIm fu er , 5" .6" copper clad board. 3". 4111" copper cl ad board. spray can o f pholo etch resist. I pint resist devek)per.
2 sheets 8'1!r". 11"lavout Mm. 1 rOll 1/16" pf'lnted cirCU it tape. 1 ro n1/ 32" printed cecuu race. 8 sheets dry tra nsfer direct etch
PC patterns locluchng pads. transistors. round can and flat pack ICs. DIP le s. edge card cconectcrs.neee. c ircles. jogs. etc..
% Ib anhydrOllS lernc chloride 10 make 1 pml etcnant. Instruchons

ER-4 COMPLETE PHOTO ETCH SET postpaid $24.95
AT YOUR DISTRIBUTOR OR DIR ECT (N. J. residents add sales tax)

The DATAKcorp.• 6571 st St.. Guttenberg , N. J. 07093
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ELECTRONIC SIREN ES·900
Now being used by :

Vol . f iremen. aux. pol ice, boats, fire
ala rm systems. burglar alarm systems. etc.
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'w,
• W.ll OJ-f.l. on 12J 6 volt tanl....

bIIn.._
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Wto.. yOU ..... _1-._ ... EARSI"lITT EA

Also ava ilable as car t heft a la rm ..•... . . . . SJ'9 .9 5

SUBSCRIBE TODAY

early units the subca rrier amplitude at 2300 Hz
was as much as 10 db lower in level than at
1500 Hz. Venus reports that this diffe rence will
be held to about 3 db in current and future
production.

Limiting resolution o f the system is in ex­
cess o f 125 lines, though the re lative response
a t this resolut ion level is quite low, due pri­
marily to the SS2 design tradeofls already
mentioned. T he overall grey scale performance
is indicated by fig. 4. (The ca mera was viewing
a grey scale chart which used logarithmic grey
scale steps.)

The mechanical construct ion of both uni ts
is solid. The Venus-manufactured PC boards
are epoxy-glass; the Koyo boards are phenolic.
No equipment fai lures were experienced du ring
several months of operation. The SS2 instruc­
tion manual was well designed and is quite
complete. The CI was supplied with " interim
inst ructions" and a Koyo manual. Venus has
been good about passing along information
concern ing production changes to previous pur­
chasers.

The price o f the SS2 Monitor is $349.00.
The C I Camera is $469.00 complete with lens.
The PI Polaroid Camera Adapter is $34.50.
Also available is a line of test tapes and other

66 • CQ • Ap ril, 1975

accessories. The company's address is: Venus
Scientific Inc., 399 Smith Street, Farmingdale,
NY 11735. - WjlORX/ VE l

Transistor Tester Urom page 36]
ered by increasing the emitter-to-ground capaci­
tor on that position. If it reads too low it can
sometimes be raised by adjusting the capaci­
tance ratio of the two feedback capacitors in­
volved. The values shown in the diagram
should be near optimum, however.

If you check with a receiver you will notice
the oscillator frequency will be slightly different
when a different transistor is substitu ted. This
is mainly due to different transisto r internal
capacitance val ues; and. in fact, is a way to
compare transistor ca pacitances. The lower the
oscillato r frequency, the grea ter the internal
capacitance (mainly collector to base, o r Co"),
The effect is particularly pronounced on the
highest frequency position of the frequency
switch where a high-capacitance transistor can
move you from channel 9 all the way down to
channel 7.

FErs can be checked by placing S. in the
FET position; S. is then placed in the NPN
position for N-ehannel FErs and in the PNP
position for P-channe1 FET's. •

Active Fillers Urom page 34]

High-Pass
e = .Olpf
R , = 100K!J
R. = 30K!J

Gain determining resistors R and R ( K - I )
may be selected from a set o f values having the
proper ratios of 1 and 4 . Identical resistor
val ues assume a un ity ratio, but the best that
can easily he achieved of the latter is 3.9 (e.g.,
10K and 39K using 5% resistors ) . A co mplete
schematic o f this voice band filter is shown
in fi g. II . For those interested in single supply
operation, the ci rcuit of fig. 12 is more a t­
tractive.

Response of this filter (fig. 13) in the direct
coupled mode (split supplies ) shows good re­
jection for frequencies above and below the
intended range of inte rest. Although there is
some deviation from an ideal cascaded fi lter
response, the error is not significant for most
amateur wo rk.

Bandpass sections are primarily demanded for
c.w, reception where the receiver is not equip.
ped with sufficient iJ . selectivity. A single
resonant section is often enough to give a signi­
ficant improvement in SIN for weak stations
barely reproducible at a bandwidth of several
kHz due to adjacent interference. In fact , single
section filters (bandpass) a re at their best for
adjacent stations due to their limited skirt re­
jection but fast rolloff around the center fre­
qu ency. For example, a filter with 10 at 1000
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I Sentry Manufacturing Co. I
Crystal ParkI Chickasha. Okla. 73018 I

I Please send me your Free 1975 Sentry Catalog. I
RIGHT AWAYI

I Name I
I Street I

City State Zip __L ..
Send for
Sentry's

FREE 1975
Catalogl

That's what you get from Sentry crystals.
The best frequency stability you' ll find anywhere.

Because Sentry crystals are made of the finest quartz to
the latest state-of-the-art specifications.

And since Sentry has the largest semi-processed
crystal bank in the world, we can custom-make crystals
for any rig. And frequency. Faster than anyone else
in the business.

Sentry gold-plated crystals are for long term
reliability. Our order processing is quick and
efficient. And we stand behind our work. With
solid guarantees.

So send for our free catalog. And place
your next order with Sentry. You can
depend on us.

Sentry Manufacturing Company.
Crystal Park, Chickasha, Oklahoma 73018.
Phone: (405) 224-6780,
TWX-9 1O-830-6425.

~f~9!!Y
Tuned-In to Quality.
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lA-Single supp ly o pera tion of the ba ndpass
filter of fig . 3.

to a lower value of:

R; = 1590 [

This resistance cha nge may be either in steps
(by a switch) o r continuously (with a potenti­
ometer ) .

In an effort 10 improve spea ker SIN ratios
in inexpensive co mmunicat ions receivers, audio
filters are often added ( 0 the audio amplifie r
cha in to eliminate unwanted inte rference. These
fi lters have trad itionally been der ived from
classical L-C theory with the availability of
inexpensive 88 mh toroids mak ing the size and
weight practical. However, there is another
alternative read ily available to accomplish the
same funct ion with a set of advantages that
should be considered.

By their very nature, active R -C filt ers re­
quire a power source not needed by their L-C
counterpa rts. Actual power consumption is
quite minimal ranging from less than 1 to 30­
mw depending on supply voltage and amplifier
used. Battery power is certain ly possible if no
low voltage is available, but most amateur
installations have a source of 6 to 30 v.d .c, for
auxiliary purposes. One outstanding adva ntage
of using the active device is voltage (o r power )
gain and isolation.

Most active filters can drive headphones di­
rectly, and have moderate to high input im­
ped an ce s ( 10 K- l OOK) . Self-i sol at ion a lso
enables individual sections to be cascaded wi th­
out interaction when complex fi lters arc
needed . •

V~o-,""",'V'v-t-- - --''--/ V....I "

Lt~>-4--<> _ ~,, _

Fig .

200 300 soo 11(, 1 1(, 31(, SK

Frequencv 1Hz)

s

°1O~0-;=-:::::""';=--~,"!:---=-=.,....~-1Y­

- 5 f
Fig. 13-Response of a ud io ba ndpa ss filter.

20

Hz and a Q of 10 gets down to - 20 db rela­
tive ly quickly (a t about 650 Hz ) but doe sn't
reach - 40 db until 100 Hz,

Design of bandpass sections is very straig ht­
forwa rd. Choose a value for the capacitors.
insert center frequency, gain, and Q as follows:

I" = 1000
Q = 10

A (j,, ) = 100
Let C = .Ol pf

R _ 10
, - <3 .1 4) (1000) ( I()-")

= 318K II ( 5% value, 330K!!)
3 18 X IO'

R - ~"-:'~'-,- 2 (100 )
= 1590 !l (5% value, 1600ll )

R. = (1590 ) (3 18000)
- 4 ( 100 ) (1 590 )-31 8000
= 1590 !! (5% value, 1600ll )

Dual supply o pera tio n of a ba ndpass fi lte r
is shown in fig. 3 and the single V.... version
in fig, 14 .

It was noted earl ier that center frequency I"
cou ld be a ltered without a ffecting bandwidth .
If. for exa mple, we wished to retain the above
example as the primary filler frequency and
yet change "I"" from 500 Hz to 1500 Hz On
cer ta in occasions ( rathe r than retune the re­
ceiver). R: may be changed. Nomi nally, R: was
calcula ted to be 1590 ohms, but the stated fre­
quency swing means that R 2 must vary from:

, [~l 'R. = R,- I; .

= 1590 [ ~:: ] ,

= 6400 II

_ 15
D

"- 10
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Top insulator
and feed poInt

ISay you saw it in CO

the 75 ohm line ( RG. IIIU or RG ·59/ U ) . In
either case, operation of the antenna is not de­
pendent upon line impedance. it certai nly looks
like a good design for a small size beam
antenna."

"Yes," agreed Pendergast . "A 10 1 of fellows
who hesitate to erect a full size Quad antenna
may be att racted to this compact design , Hurrah
for the RSG B and G3 PHO."

" I get a lot o f good antenna ideas from Radio
Communication. [ sa id. " If you ca n read Eng­
lish, it's a great magazine: '

"What do you mean. if I can read English,"
retorted Pendergast.

"We spea k American, that's what," I said.
" In any event, you can look at the pictures."

Pendergast yawned elaborately. "Anything
else before I leave",' he asked.

"O ne fi nal letter from Clyde, W50 CO. He
describes, his compact 75 meter antenna, slung
from a Single po le and tied off to some nearby
bushes (fig. 5) . Very small and compact. He
also remarks about a buddy of h is who st ru ng
a long, long wire along a picket fence-about
3~ feet above ground and used that for his
ham antenna:'

"T hat just goes to show that you can't kee p
a good ham o ff the air," said Pendergast, as he
ca refully placed the letters on the operating
desk.

"Tha t's right," [ replied. " I agree its hard
to be loud on a city lo t, but it ca n be done,"

"A nyth ing of interest coming up in the next
month or so?, " asked Pendergast.

"Well, yes," I said. "During the past winter
seaso n, there's bee n some amazing DX work
going on o n 80 meter s.s.b , Fellows on the west
coast have been working into deep Europe and
the near East via the long path! The openings
are quite short, just for 30 or 45 minutes
around sunrise o n the U.S. west coas t. T hat
means the signals travel a sunrise-sunset pat h
across New Zealand, up across Arabia, and
through eas tern Europe into Finland , T he path
IS very narrow, no English or French stations
heard 10 the west. and no Russian signals to
the east. The path seems to go right through
Czechoslova kia and up into Finland . Signals
are " l"r )' weak and it takes a good antenna, a
good location, a good operator, a very quiet
band and some degree o f luck. I'd like to hea r
from some of the fellows working the DX and
I'd like to discuss their antennas and the ir orrin ion
of the propagat ion path. T he usual rules: for
each letter used, a free copy of one of my
handbooks."

."SO meters to Europe the long path, hey?,"
said Pendergast. "That must really separate the
men fro m the boys!" •

I

.......'>~Rope

4cr

2cr

I
I
13lJ loot
I po le
I
I

" I ~~- ~-... ~
I

w/////// / / / / / /// / / / //k//// / / //////// / /// / ////,

ROpe"<;;~--

Fig . 5-The ine xpensive 80 meter di pole an tenno
of Clyde, W50CO. Dipole is supported a t the
center and to kes the sha pe of a diamond. Antenna
is fed at the a pex with RG-8/U coax li ne. Ea ch leg
is 60 fe et long, with the outer 20 feet be nt bock
and tied to the most about 6 fee t above the
ground. A second dipole could be erected at ri ght
a ng le s to the first to g ive omnidi rectional covera ge
using two feedline s and a switch at the operating

position .

Antennas (from page 3 /)

performance of most of the popular triband
beams. On the other hand , it is admi tted that
the front-to-back ratio will be less Iha n fo r a
full -sized Quad (typically 18 to 20 db a t low
angles, less at higher angles). It should also
be noted that as for all compromise and load­
ed ae ria ls it is necessa ry to tune and adj ust the
aerial ca refully for optimum performance.

'The fo llowing constructiona l hints arc taken
from G3 PHO's notes:

I-Spider. Cross arms and boom assembly
sho uld be as stro ng as possible and able to
withstand high wind s. But do not use metal
arms, since metal in the field of the loops can
ca use undesirable effects.

2-loading coils can be wound up PVC
( po lyvinyl chloride) tubing, prefe rably thread­
ed on a la the fo r 12 turns per inch. After final
adj ustments, spray them wit h clear K ryton to
keep out moisture.

3- T une with s.w.r. br idge and grid-d ip
osci llator. Connect 75 ohm Ieedline to beam
and erect aeria l as high as possible consistent
with easy access to the coils. Adjust the coils
until g.d .o . indicates reson ance at 14 MHz for
forward element and 14.25 for rear element
~ithout adding o r remov ing turns, by using 3­
inch lengths of ferrite rod dipped in epoxy
cement and sliding the rods in until the correct
resonances are achieved , then leave well enou gh
alone until the glue sticks firml y:'

"That looks like a nice littl e mini-Quad ." T
commented. " My o nly suggestion. if U.S.A.
hams build it, is to switch (rom 75 oh m feed­
line 10 50 ohm line. It's not easy to get an
s.w.r. meier for 75 ohm line. and RG-8A / U
or RG -58/ U are sometimes easier to buy tha n
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Ad vert i sing Rates: Non-Commerc ial ads are 10
cents per word including abbrev iations and ad­
dresses. Commercia l an d organiza tion ads are
35 cen ts per w ord. Min imum char ge Sl .00 . N o
ad ( n o n -su bsc r tb er ) wi ll b e p r int ed unless ac­
com panied by f u ll rem ittance.
Closing Date : The 15th day of t he seco nd month
precedin g p ub ucat to n,
Because theadver tisersand eq ui p m e n t contained
in Ham ShOp have not been inv esti gat ed . the
Pub lisher of CQ cannot vouch f or the merchan­
dtse t tst ec therein . Direc.t a ll correspondence and
ad copy t o : CQ Ham ShO p. 14 V anderventer
Ave . , Po rt Washington, N e w York 11 050.

D id you kno w that su p p le m en ts t o the book,
" CQ V L, " are available? They br i n g the b o o k u p
t o d at e wit h V LRL O ff icer s thro u gh 1973 and
the 6 t h VLRL Conven tion, held at Long Beach i n
May ' 12 . I f you ha ve a co py of "CQ VL" and v.ou l d
lik e to ad d the new su pplement s ( t he pages are
"slotted " so they f it d irectly in t o the 'CQ V L"
spi ra l back bone) . drop a note wit h your r equest t o
author/publi sher, W5 R Z J, L oui sa Sa nda.:. 44 1 7 ­
11th St. , NW, A lbuquerque, NM 81 101 . ....tea se en­
c lose two 10 cen t st a m ps t o cover cos t o f mai l ing.
The o n e and o n ly b ook about Y Ls in h am radio,
" CQ Y L," con t a i ns 2 1 cha pt ers , over 6 00 p hoto­
graphs. Order you r au tographed co p y . or a g i ft
copy, f rom W 5 RZJ, $3 .00 p o stpa id .

F REE : 12 Extra Cry sta ls of your ch oice wit h the
pu rchase of a new Regency HR-2 B a t S2 29 . Se nd
cashier 's check o r money order f o r Same-day shi p­
ment, F o r equall y good d eal s on Collins, D rak e T en ­
T ee, Kenwood Swa n, Atlas, Stand ar d "r ernpo..
C legg, learn, Genave, M idland. Alpha, H y-Gain,
M osley. CushCraft, an d Hu stler, w ri te t o H oosier
E lectronics, you r ha m headquarters in t he heart o f
t he M idwest. Beco me o n e o f our many ha ppy and
sat isf ied custo m ers. Write o r ca ll t oday for our lo w
quote an d tr y o u r indiv idua l, per sonal serv ice.
H o o sier Electronics, R.R. n o. 25 , Box 40 3, T erre
Haute, Indiana 4 1 8 0 2. (8 1 2 H ' 94-2 39 1.

LOOKING FOR old L i o n el tra i n s. In t erested on ly
i n " 0 " gauge, ex ce llen t to like-new condition. Pr i­
m ary in terest is l ocomotives pr io r t o 1 9 5 2 , but w ill
consider comp lete set s or more r ecent models. Am
will ing t o buy ou t right for cash or swa p radio gea r
t o meet you r needs. Wr ite D ick Cowa n, WA2 L RO ,
C/o CQ Magazi ne, or call 5 1 6 /8 83 -6 200 .

T O O MAN Y RECE IVERS! Drake SW-4 A , spk r­
$ 17 5 Drak e R-4 A , spk r , SWL xta ls-$ 2 15; Hammer­
lu n d SP-60 0 JX-S I 75; Coll ins R390·$ 350; S!l 50
takes a l l. L.A. area on ly . J . Watson, 9 23 2 Smo ke­
tree Lane, V illa Park, CA 9 26 61 ; (1 14 )6 37 .5145.

INSTRU CTION M A NUA L S - Tho u sands availab le
fo r t est eq ui pment . mi li tary electron ics. Send $ 1 .0 0
(refu ndable fi rs t ord er) fo r l isti ng. A ser vice o f
'tuc k er Elect r o n ics, B o x 10 50 , Garlan d. T X 15 0 40 .

QSLs. Secon d t o none. Same d ay service Sa m p les
airmailed, 5 0 cen t s. Include your cal l for free deca l.
Ray, K 1HLR, B o x 33 1, Clear field, Uta h 8 40 1 5 .

SELL: D X 6 0 an d H G- I O, S9 5 : Ameco T X 6 2. $5 0 ,
H G I OOA C, S100 . W9VTQ, P.O. 3 41 , Zion I L
600 9 9 .

FOR S A L E: D rak e 2 C wi t h a ll accessori es, S 160
p lus ship p ing. W A 5 EEM, Da mon G inbey. 4 30 1
Ramsey, A u st in. TX 18 15 6 .

RUBBER ADDR ESS ST AM PS : Free ca t a log 45
t ype st y les. Jackson 's, Bo x 443 F . F ran klin Par k
IL 60131 .

SELL : Staco 15 20 variac, $ 45 . Wagner Xfmr 3 .6
kVA CT wit h d ual p r i, $4 5. K9 Z PJ, 454 2 N. 10 5
St., Wa uwatosa , W I 5 32 25 .

Ne-w INTERNATIONAL

broadband
amplifie-r

MODEL 150-299

14 db gain -10 to 1,000 MHz

International's inli ne ampli fie r
provides 14 db gain flat within 1
db over a range of 10 to 1,000
MHz. Impedance 50 phrn s. Re­
Qu ires 20 VDC @ 50 maoFor in­
creased gain additional ampli fier
may be added. Uses BNC type
terminals.
SPECIFICATIONS
Range 10 to 1.000 MHz
Impedance 50 ohms
DC In put' 20 VDC 50 ma
Gain* * 14 db
Flatness ± 1 db (Re f. 500 MHz)
Operating Temperature - 25 to +70° C
Noise Figure g db
VSWR Output 2.0
Output capability for - 60 db near
intermodulation d istortion 100 MV

· W ill o perate 12 to 2 4 vee with so me loss
ch aracte ristics ,

··M a y c ascade for addi tional g ai n w i th
cons id er atio n o f no ise an d fl atness.

Price $40.00 plus postag e
Write for complete catalog .

~
INTERNATIDNAL
~ ,w· y

CAV.TAL MFa. CD.. INC­

10 N orth l e e
Oklahoma City . O kl ahom a 73 102
40 5 236-3741
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SYSTEMS
SINCE1921

with

Professionally Engineered
" B EAM ED- POWER"

" B ALA N CEO- PATT ERN"

" PERFECT·MATC H"

Antenna Systems

The design, craftsmanship and
t echnical excellence of Telrex-

Comm unica tio n A ntenna s.

have made t hem the stanoard of
compa rison th roughout the world!
Every Telrex antenna model is
engineered, precision machined,
tuned and matched, t hen calibrated
for easy and correct assembly at
your site for repetition of our
specificat ions without 'cut and
t ry ' and endless experimentat ion.

"ih.e.- -~"
with a "MATERIAL" difference!

Also: Rotator-Selsyn-lndicator
Systems, lnverted-V-Kits,

'Baluns,' Towers, "Bertha" Masts,
12·Conductor Control Cable

__--~and Co-ax. SEND FOR PL·73

re~aboratar;.
-<,- - - ' ASBURY PARK, NEW JERSEY 07712, U.S.A

72 • CQ • April , 1975

WAN T E D : $ X I OI. HR 0 6 0 coils A B, A C and AD.
Any d etails on m odi f ica t ions fo r SX! 0 1 and HRO·
6 0 . Jo hnson Viking Matchbox 25 0 o r 750 w att
with SW R meter. Sta te co n d i t ion : w i t h manual , &
pr ice including Shi pping. K9UKX, 5 1625 Chestnut
Road , Granger, Ind ia na , 46 5 30 .

U NSC RAM B LE POLI C E CODE w i t h Decod ers:
Fits a ll sca n ners. Guaranteed to work in yo u r area
or m oney b ack. I n t r o d uct o r y o ff er , $ 34 .95 . List
$4 9 .9 5 . D eale rs wri te f or Q uanti t y p ri ce s: D on's
E lectro n ics, Box 2 1 5 , Hot Springs, Ark . 1 19 0 1.

SE L L : Magnu m Six: F o r H eathk i t Gea r , $ 75 .00 .
Sh i pped p ostpaid inc lud i ng cab les. Jo seph Arcure,­
W 3 H NK, P.O. box 1 4, N orw o od, PA 1 9 0 74 .

STAT ION SALE: Hall icra ft er S R-4 0 0 A, SST V, TTY
T w o meter, Servi ci ng Bo o k s, T est EQui pment,
Anten na. Sen d for l ist. WAl T M R, Box 2 1 6 . L ogan,
Uta h, 84 3 21 .

N EW YO RK CI TY: Secon d A n nu al H all o f Science
Rad io Cl u b Auction F lea Market : Sat u rd ay , June 7 ,
at Wor lds Fair Grounds, Flu sh in g. LI . N o sellers
com m issio n b ut 10% fee on auctio ned item s. Ad­
m ission , $ 2 .0 0 . Z oo, boating, c h i ld r ens fa r m , ar t
and sci ence museums ad ja cent. F ie ld D ay goodies
galore. Bo x 103 2 , F lu sh ing, N Y 11 3 5 2 .

WA N T : New A D - 1 53 0 ; S E L L : GR- 1 8 Ideal for
T o u ri st s. Radio , W AOGYX, 110 7 N . Scott no. 3
Belton, M issouri , 6 4012 .

FO R SALE: N C X -5 an d AC Su p ply, u nused six
y ear s, c liffdweller , $ 325, G R-78 r c vr. $90 . A ll
mi n t wi t h ca r t ons an d m anual s, sh i p FOB. H . L o w ­
enstein , W2 H WH, 60 Par k w ay Dr., Ea st O r ange NJ
0 10 I 7.

CL E A N I N G OUT SH ACK for f u n and pr o f it!
A ll t ypes o f equi p men t f o r sa le a t h amfest pr ices,
i nc l udi ng CW, SS B, ATV, SSTV, RT TY, FM , H F /
V H F / U H F an d even ra dar as well as sta tion access­
ories , ant ennas, an d t est equt p ment . A h uge assor t­
me nt of tu b es, vacuum va ria bles, m eters capac i t o r s
tra nsfor mers, b lowers r esist ors, re lays high p o w er­
com ponen t s, and ot her rare goodies too numer ous
t o men tion. Send lar ge SASE f o r l ist to : WASO NQ,
3 11 N. Ma rshall Road, M iddleto wn, O h io 45 04 2 .

WA N T E D : SP R-4, SB- 1 44 , o r ST-6 , W5 FIL. 72 6
T ea l Dr ive, Grand Pra irie, T X 15 0 5 0 .

G E PR OG C RYSTA LS : A l l p rime repeater s/ simplex
new, .0 0 2%, Guar an t eed. $1 0 .5 0 /pair. John L am ar­
t ina, 9 118 K i lbr ide, Ba ltim ore, M D 2 1236. (301 1
2 56·2 3 33 .

FOR S A L E : B ig 5 i n c h dual trace osc i lloscope o f
the professio nal t ype u sed by en gi neers. Mint con­
d it ion. Lav oie La bora tories no. OS-6 2 B /U MS5 0 --­
$300 ppd. R. Christie, 172-12 Ja maica A ve., Ja m ­
aica, NY 1 14 32.

FOR S A LE : Rad io Desk Console : For less than ­
SI OO. Build your own. Appearan ce and fun c t io nal
u se eq ue ts t h at o f ex pe nsive co m mer c ia l co n so les­
se ll i n g f or $3 0 0 or more. Const ruc t io n Pac k age in­
c l udes I llu st ra t i o n s, Draw ings, l ist o f m ater ial s, an d
phot ographs. Se n d S4.7 5 t o Bill Morris. WA5 RSC,
P.O . Bo x 2 03 2 , Oklahoma City , O K 7 3 12 0 .

TEC H MANUALS for Govt . su r p l us gear··$6 .50 ea.
R-2 20 /URR, SP-60 0 JX, URM-2 5D, SG -3 / U, T S­
17 3 / U R , T S- l 1 4 / U , LM-21, O S-8 B /U. Thousands
m ore ava i lable. Send 50 cents(coin ) f or 2 0 · page list
W3 I HD, 72 18 Roanne Dri ve, wa shin gton , DC
20 02 1.

H YDROPONI CS for XY L w h i le QRL. Bui ld your­
self ga rden com ponents, b o o k s, nut ri en t s, 5 ' p age
cata log, sen d 40 cen t s; refundable, I n co rpo rat ed
19 11, BURW ELL GOPONI CS, Bo x 125-EC
Rancho Sante, CA 9 2067 .

W A N TE D : C RYPTOG RAPHY m anual s, books,
devi ces. WN2 TSD, 1 7 Alf r ed Ro ad, Mer r ick, NY
11566 .

S.ELL : 7 1 ' TRIE X T OWE R : H S4 71 . H .D. top sec­
non , t orque arms, thrust beari ng. save, guying k it
an d rai si ng fi xture. 16 0 0 cost , se ll , $ 999 . WA6 E K L,
1863 4 T u l sa St •• N orthr idge, C A 9 1 3 2 4 , 2 1 3-360­
722 7.



WANTED: Tu na ver ter co nver t er model SWL 9.5.
t o 16 mc. F r ed H a in es. 132 Rural Ave., LewiSburg.
PA I 18 3 1 .

FANTASTIC PRIC ES: 2 .5 A-1000 V Diodes; HEP
IR, 4S 1.00 . D iscou n ts: T est Equipment, Parts, list.
10 cen ts F & M Electroni c D ist r ibuto rs. Box 236,
Dept. A Mas pet h , N Y 1 1318.

REPAI RS : K 6 BE. 4 I SIS 48 -18 89 .

NORTHWESTERN Pennsy lvan ia Sw apfest , M ay 3 ,
19 1 5. Crawford County Fairgrounds, Meadville.
F lea M arket begins lOam. Free admission, h o u rl y
do or prizes, refreshments ava i lab le. I ndcors if rain.
T al k- i ll 146.94,146 .04-64, 2 9.0 Mhz. Mapandde­
t a ils: RAE, Bo x 8 44 , Er i e, PA 16 51 2.

SELL: Model HP-13A H eathki t D C Po wer SUpply.
Two B rand new m odel 13 -1 2 4 M id l and 2 watt, 3
c han nel w a lkie- t a lkies. (1 0 1 )5 6 3 ·46 54 . L K irsch­
emann, WAON ZO, RR2 Regent, N O 58 65 0_

MAGA ZINES F O R SA L E: CQj1 3 /QST/HAM RAD­
IO issues at 10 cents each ( plus shi ppin g) f rom
L ockheed H am cure, 2 814 E m p ir e, Burbank, CA
915 04 . Send list and c heck. Ava i lable issues and
any refund d u e wi ll be sen t promptly.

H IGH GLOSS Q SL CARDS: Fro m $ 1 0 .95 /1 00 0.
Full co lor catalog. $1.00 . Lijon Graphics, B o x 48,
East Longmeado w, Mass. 010 28.

TWO PLASTI C HOLDERS, F ram e and Display
40 QSL's fo r $ 1 .0 0 , o r 7 holders en hance 140
ca r ds f o r $ 3 .00 f rom y our Deale!.r or prepaid d irect:
TEPABCO, Bo x 198 Q, Gallt in, I N 37 066.

CLEGG, SWAN, C USH C R A FT at p r i ces I dare not
pub lish. Call or write WONGS, Bob Smit h Elect r o n-­
ics, 12 26 9 th A ve., Nort h , F o r t Dod ge, I o w a 5 050 I •
(5 15)576·3U6.

RTT Y PICTUR E T A PES: 16 cents for catalog.
WA9 UGE, 601 S. Dodson, Urbana. I L 6 18 01.

SALE: N ew G .E. TMI I D.C. V olt m et er fo r G .E.
Base/Mobile & G en. F M ser v icing w / test IdS, case.
manual . $ 1 20. S pecs 1 5 cen ts. A. N aurock i, 1 09
Hillcre st Or. SW. Vienna, VA 22 18 0 .

WANTED FOR SS$ C A SH - Back in 19 5 7 the
Li onel Train Company made a sma ll set of t oy
trains speci fica lly designed f o r girls. It had a pink
locomot ive and severa l o t her ca rs, a ll in pastel
shades. The set wasn ' t ve ry popular, hence n ot t oo
m an y sold . H o w ever, I need th is set fo r my collec­
t i o n , an d am wi lling to pay up to $400 ca sh for a
comp lete set in mint condition. I f you h ave th is
item, please wri te : D ick Co w an, C Q Magazine,
14 Vanderven ter Ave., Po rt wash ington, NY 110 50 .

U RM-25 10Kc to 50HZ, U RM-26 4 M Hz t o 40 5
MHz and TS4 19 9 0 0 t o 2 100MHz GC $175 ea.
Sierra low t ree. rec zero t o 15 5 Kc $ 7 5 ac.T So38 2
Aud io osc. $ 1 5 GC. B i ll Will iam s, P.O. B o x 7051 ,
N oetouc , V A 23 509.

SRRC HAMFEST : June I, see Announcements
sec t ion "CQ" Sen d SA SE f or i n fo . Writ e : G .E.
K eith - W9 MKS/W9 QLZ, RFD I, B o x I ll, Oglesby
IL61 34 8 .

FOR SA L E : O ld m agaz ines and b o oks R9 , N ov.,
19 34, Dec. 1 9 35 . "Rad io " Magazine Dec. 19 33
t hrough Dec. 193 5. R9 /Radio ( mer ge issue) Jan.
1936 . no. 2 05 through M arch 19 42

1
no . 2 61 (no.

207 , March 19 36 m i ssi ng). a cc xs . 936 "Rad io "
An t enn a Ha ndbo o k (HaWk i n s, Smith), 193 6 "Radio
Handbo ok (Jones), 19 31 Jo nes Radio Handbo o k,
1938 "Radio" H andbo o k (Jones) 4 t h ec., 1938
" Rad io " Handbo o k (Smi t h ) 5 t h ed .,19 4 1 " Rad io "
H andbo ok (Smith, Dawley) 8 th ec, hardco ver .
M agazines and b o o k s as pa ck age, $60 .00 A . D or­
hoffer , K 2 EEK, CQ M aga zi ne, 1 4 vancerven t er Ave.
Port Wa sh ingt o n. N Y 11 05 0 .- ----- --
W A N TE D : SB·640 H eath Ex ternal V F O in excellen t
condition . Pau l, K 8CJX, 22960 Va lley V iew, Sou t h
fi eld, MI 48075 .

SELL: D ouble t el epr i nt er tables, $ 17 .50 i also
Kleinschmi d t components. gears, et c . wri te : S.M.
Gston, W B5 H G Q, 2 1 1 7 Westla ke Drive, Plano, TX,
750 74 .

ROCHESTER, NY: Western New Y ork H amfest
date is Saturday, May 31 st , at the Mon roe County
Fa irgrounds. H otel headqu arters is the Ro chester
Marriott. FCC ex ams at the Hamfest. ln formation~

Write : WNY Hamrest, Bo x 13 8 8 , R ochester, NY
146 03.

INDIANAPOLIS HAMFEST, Su nday. Jul y 1 3,
19 15, M arion Cou nty Fai r grou nds. Adm issi on, S2 /
pe rson, Children under ) 2 year s, free. For u ms all
day, ladies' an d chi ld re n 's act ivities. Free co ffee&
donuts unt i l 10 :0 0 am. Inside F lea Market, $ 2 . /w
vehicle, free w ithout veh icle. Free o u ts ide f lea mar­
ket. Commercia l b o o th availab l e. $ 25.00. F or in­
formati on or tickets write: I n d iana p ol is Hamtest
Associati on, Inc. P.O. Bo x 1002, Ind ianapoli s, IN
46 206 .

BUY-SELL-TRADE : W r ite f or m onth l y mai ler.
G ive na me ad d ress, call letters. Co mplete stock o f
maj or b rands, n ew and reconditioned equl p ment,
call u s for b est deals. W e buy Co ll in s, D rake, Swan,
Etc. SSB & FM. A sso c iated Rad i o, 80 12 Conser,
Over land Par k, KS. 662 04 , 9 13-3 81·590 I.

FOR SALE: ECS8 Vacuum Variable, 2 t o 8 mmf.
ideal f or neutraliz ing cap aci tor , $ 1 7 po stpa id.
A . Dorhoffe~ K 2 EEK, CQ Magazine, ) 4 V ander .
venter A ve., Port WashIngton, NY 1 1050.

WANTED: M anuals an d /o r sche ma ti cs for A N I
URM3 2A, Centra l Electronics Sid eb an d Slicer B ,
and N orthen Radio I F M onitor, T ype Ill, M odel
1. K .E. Hesler, 60 2 T aft A ve., Charleston, I L 61 9 20

FOR SA LE: H all i c rafter 5·38 D co m munications re­
ceiver , $99 .00 , H am ma r l u nd H Q-ll0 h am bands
rece iver, $ 1~9 .00 . W . Russe ll, 9410 Wa lhampt on
Lo u tsve tue, K entuck y. 40 2 2 2 .

TRADE : " M int" H W-32 (20 mtr) 20 0 w SSB t r an s­
ceiver for AG-50 (Gray MOdel) also new R4 C re­
ce iver B est offer. Call Jim, WI VYB, (61 1)92 2·3850.

WAN T : Collins KW-I in nice co n d i t i o n and priced
reaso nably. Sa m Thom p so n, W6 H DU, 1133 Po lk
Street , San F r anci sco, CA 94109 .

WORLD Q SL BUREAU : The o nly Q SL Bureau t o
handle a ll of you r Q SLs t o any where ; n ext d oo r,
the next state, the next cou n t r y , the whole w orld.
Just bund le them up (plea se ar r an ge alPhabet ica lly)
and sen d them t o u s w i t h p ay m ent o f 6 cen ts ea ch.
52 0 0 Panama Ave., Richm o nd, CA USA 9480 4.

Say you saw it in CO

HAM RADIO INSTRUCTORS
Inquire about summer employment at any of
our 150 outstanding sum m er camps located
t hroughout the New England, M i d dle Atlantic
States & Canada.

Write. phone or call in person
ASSOCIATION OF PRIVATE CAMPS

55 W .4 2 St .. N.Y.C., NY 1 0 0 36 ( 2 1 2) OX 5 ·26 5 6

' 4-

BARGAINS '
KLEINSCHMIDT TELETYPE EQUIPMENT

(1 ) Tr.lOO P.~ Prinlrr. A. It bO Or 100wpm S89.95
4.\) Tr·1l 7 P. v Pro Dr (8 1 17·179 Rf'prn &- rn, _ $59.95
.\bo~ .-h..d .N out. oiled &- •.ij_ l..d $ 149.95
(2) T.b1 S1I.85 (<:) T.bI" S34.115 (D) COpyholol $3.95
(3) P.prrwind..r.•.S14.115 (41 17·107 R" l""n only 559.95
rn.s COo. rrtf"l' Tn_/R« 100 .,yd adj t to 170 .hih $49.95

ANDY ELECTRONICS, INC.
6319 LONG OR./HOUSTON. lEX. 71017

(713) 641.Q576 ALL PRICES FOB HOUSTON. TEX.
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• CLU BS
• FRATE RN AL

ORGA NIZ ATIO NS

• PROFESSIONAL
ORGANIZATIO NS

• ACIII EV EMENT
AWA RDS

UN33366•..
S36.0 0

PLA! UES
TABLET

TR: lIES
P132A
$%2.80

Honor club officers, contest winners, local
achievemen ts. Denote memorial sta tio ns,
donated equipment.

Le t us handle all your award and trophy
needs. International Bronze is one of the
nation's foremost suppliers of custom
cast bronze and aluminum plaques, en­
graved plaques and trophies. Write for our
illustra ted catalogue, and price list.

I~TERNATIONAL BRONZE TABUrr COMPAN Y, INC
Dept , U ISOW~I 22noJ Slr('('1 N('w York, NY 10011
Phun(' 212 ·424-2J2J OUR TIIIIlTY NINTII YHA R

•

-
~ II·,

" 01\ 1
Orr ••_.

•'.•"

R-X NOISE BRIDGE

• Learn the truth about your antenna.

• f ind its resonant freq uency.
• Find R and X o ff·resonance.
• Inde penden t R & X dials greatly simplify

t uning beams, arrays.
• Compact, lightwe ight, battery operated .

• Simpl e to use. Self contained .
• Broadband 1· 100 MH z.
• Free brochure o n req uest .
• Order direct . $39.95 PPD U.S. & Canada

ladd sales tax in Calif.)

PALOMAR
ENGINEERS

BOX 4 55 . ESCONDIDO. CA 92025

WE'RE FIGHTING
INFLATION / •
NO PRICE RISE IN~J5----.

FOR FREQU ENCY
STABILITY
Depend on JAN Crystals. Our large stock ot quartz
crystal materials and components assures Fasl
Delivery trom us !

CRYSTAL SPECIALS
Frequency Standard s

100KHz (HC 131U) . . . . . . . • . . • . • . • . . . $4.50
1000 KHz (HC 61U} 4.50

Almo st all CB set s. TR or Rec ... .. •. •.•... $2.50
(CB Synl hesizer Crystal on request) .

Amateur Band in FT·243 .. . . . . . . .• . • . • ea. $1.50
· 41$5.00

8().Meter $3.00 (l60-meter not avail.)
Cry.lals tor 2· 1 "arin• • Scann...., ete. Send
tor Cala log .
For lsi class mail, add 20" per cryslal. For Airm ail ,
add 25". Send check 0 1 money Older. No dealers,
please.

••
-.-.-
~0_.-

Th is is RF Envelope Clipp i ng­
t he featu re be ing used in new
t ransm itter des igns for am ateu r
and m ilitary use.

Models Now Available
Collins 325. KWM·2 $ 98.50 .
Drake TR·3, TR·4. TR·6 $128.50 .

Postpa id - Ca lif. Res id ent s
add 6 % Ta x

Watch for other models laterl

"'1iX"--'--'­--- --

DX Engineer ing
1050 East Walnut. Pasadena. Cali f . 91106

,

• 6 db INCREASE IN AVERAGE
POWER

• MAINTAINS VOICE QUALITY
• IMPROVES INTnLlGIBILlTY
• NO CABLES OR BENCH

SPACE REQUIRED
• EXCn LENT FOR PHONE PATCH
• NO ADDITIONAL ADJUST·

MENTS- MIKE GAIN ADJUSTS CLIPPING LEVEL
• UNIQUE PLUG,IN UNIT - NO MODIFICATIONS

REQUIRED

74 • CO • April, 1975



ALUMA TOWERS
ILOW PRICED I

M.d. In Aluminum

* TELESCOPING
* WALL MOUNTED
* GUYED

FOR :

TV-CB -HAM
MARINE - MOBILE
RADIO TELEPHONE

COMMERCIAL
Towers to 100 feel. Spec ials
designed & made. See dea ler

or call.

ALUMA DIVISION

I
",-
I-..
1,
I
,...

"

·4"" ',
•,

JI

The 6 Meter Radio
W ith Power To Spare

American Made
Guality at Import Price

MODEL HR-6
25 Watt, 12 Channel Transceiver
With Solid State Performance

00

Here's the power to get you
out on the 6 meter band w ithout

use of black box power hogs
in your car trunk. Work repeaters or

work skip on your choice
of 12 channels, w ith independent
sw itchi ng for transmit and

receive. That gives you 144
frequency combinations

across the entire band ... 52-54
M Hz. This compact package

delivers 0.35 uv sensit ivity
and 3 watts audio output for great

listening. And the price is
as compact as the rad io . ..

An FM Model For Every Purpose .••
Every Purse

Put more
punch in your work.

With a Green lee Chassis Punch you can punch
c lean, true holes in seconds. Round , square.
key or D. In 16-ga. metal. hard rubber. plastic
or epoxy. Ava ilable at rad io and electronics
pa r t s dea lers . Wr ite fo r c at al og E-730.
Greenlee Too l Co. 1764 Columbia Ave.. Rock­
ford. III. 61101.

GREENLEE TOOL CO

A Unit of Ex-Cell ·O Corporation :EL.9: , HR·2MS HR·212
8 Chlnn, 1T"nlcln 12 Ch,nn,I·Za Willi

2 Miter FM Tr.n.uivtr 2 Mit. , FM Tr,nlninr

AA·2
2 MUir FM

Pow. , Amplifier

April,1 975 • CO • 75
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Heath Company Cov. n. I

Hen ry Radio 11. 12

Yaesu Musen USA Inc. ..COv. III

U nadilla Radiation Products 65

Venus SCientific, Inc. 28

Wilson Electronics 77

H &: L A ssociates 61

Hy-Ga in Elect ronics Corp. __ __ 10

Intern atio na l Bronze Tablet Co ., Inc. ._ 74

International Crysta l Mfg. Co., Inc. __71

Telrex Communicatio n Enginee ring
Laboratories .__ _ 72

ADVERTISER'S INDEX

Datak Corp. 65

D ime Radio Company 56

Dra ke, R. L., Company _ 4

Emergency Beacon Corp. ( ERe ) _ 24

Eimac, Dlv. of Varian COy. IV

Electron ic Distributors. Inc. _. 13

OX Engin eering 74

Hamtro nics _

M illen, J ames, Mfg. Co.• Inc. _ 8

N ew-Tronics Corporatio n 9

N ye Co.• Wm. M., Inc. .__ 44

Ornega-T Systems, Inc. . . 76

J an Crystals 74

M idland Internat ional 16

Andy Electronics, Inc. 73

Assoc iation of Private Camps 73

G &: G Rad io Elect ronics Company __61

Fair Rad io Sales 61

F ra nke, Fred, Inc. __ 75

Global Import Co., W6PHA S6

Greenlee Tool Co. 75

Gregory Elect ron ics Corp. ..__.. 79

Hal Communicat ions Corp . 2

Ten-Tee Inc. _ _

Tri-Es Tower Corporation

ATV Research 49

Palomar Engineers 74

Regency Electronics, Inc. _ 75

Savoy Electronics, Inc. 69

Sentry Manufacturing Co. _67

Space Elect ronics Co. 61

Spectront cs __ 76

SPECTRONICS INC.
De pt. Q .

1009 GARFIELD ST REET
OAK PARK. I LL. 60304

13121 848·6778

Anlenno NotM l ridge lcn-1erKJ rolZ btIj).n Qmeoo-rs
ncrne for a spec10 . zed W i IQ de"iOe Ihat c:hecks V04I
mh:lmo system tor resonor11fTeQuenCV and COOXiOI
impedoIlO8.

Obtain maximum efficiency by
determining the resonant 'requency lor any
type 01 antenna with the solid etcte. sell'
contained Antenna Noise Bridge ••.

Two models••• TE7·01 lor 1-100 MHz range,
$29.95•. . the TE7·02 104'1,300 MHz range,
$39.95.

lokS througha~ radio dealtwl
01 direct Irom .... foctory.

what is an
antenna
noise bridge?

Send now for your FREE 1975 BUYERS
GUIDE of FM Values and see how easy it
is to step into the world of amateur FM.

Whether your interest lies in the fantastic
ICOM line or co nverting surplus business band
rad ios.. ..we have something for you. Call on us
and we'll put 35 years of combined FM exper­
ience to work just for you.

DON'T DELAV••••Find out for yourself just
why we're called "The FM People",

Say you saw it in CO

320 nRRAct VIUAGI • RICHARDSON.nus 7SOBO · \214 ) 231·5121
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ALE IIIPRIL

DIRECT

To : Wilson Electro n ics
P.O. Box 794
Hendenon. Nevada 8901 5
17021451·5791

Ship me 1402 SM Special Ape-il P.ckave 0
Plus 0 SMl 0 1410A 0 Bel

. 6 Channel Operation, Individual Tr immers
On All T X and RX Xta ls. All Xtals Plug In .

• S Meter Battery Indicator.
• 10.7 If and 455 KC IF. 12 KHz Ceramic Filter.
• .3 M icrovolt Sensitivity For 20d B QT .
• 2 .5 Watts. Nominal Output 12 VOC.
• M icroswitch Mike Button.
• Size 8 ·7/8 x ' ·7 /8 x 2 ·7/8 Inches.
• Weight 1 Ib.4 o unces. Less Battery .
• Current Drain RX 14MA TX 380 MA.

ACCESSORIES'
SMI Speak er Mike $24 .00
BCI Battery Charger $29.95
1410A Amplif ier Mobile Mou nt $99.00

ALL FOR JUST $199 95

Xtolls _

All orders will be ship ped Air M.il wilhin 24 hours IIft.r receipl of
order le.cluding weekendsl . Enclo se .c:Id ilionoJl $3 .50 for p"etMid
shipping. Nevada nsidents add sales IU .
Sla. ends Ap'il 30, 1975.

NoIme _

Address _

City oInd Stolte Zip _

SignoJtu~ _

Enclosed is S _ _ =- 0 Check 0 Money Order

o Master Charge O a ol nk Americard

# =M~/c~~'n:I:.'~ba:n:k~#~=======

WILSON 1402SM HAND HELD
2.5 WATT FM TRANSCEIVER
*Rubber Flex Antenna

* Complete Set NiCad Batteries
*Leather Case

*Three Sets of Crystals, Your Choice
Of Common Frequencies,

Extra Crystals, $8.00 pr., Common Frequency.

PECIAL
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WANT MORE INFORMATION ON PRO·
DUCTS IN ADS OR IN NEW PRODUCTS
SECTION? Thl hlndy nlw Rllder SlrvlcI
Coupons bllow. If ulld properly. will glt
this InformItIon to you In thl Ihorlllltlml
pooslbll. A coupon mull be fli lld In for lOch
new product or IdVlrtlHd product of Int . ,·
nt. The nlm. of mlnuflctur.r mul1 be in­
cluded, II Will II your nlme, .ddr.... ItC.
W. will forw.rd th... r.qulst. on the lam.
day receiv,d. Send to CO RI.d,r Servlcl, 14
Vend, rvI " t. , Ave., Port Washington, NY
11050.
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R.C.A. STRIPS & COMPONENTS

--lIIISlerc:tllrge
. ~ .,_ ..,
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GREGORY ELECTRONICS CORP.
The FM Used Equipment People.

249 Roul. 46, SlIdell. Brook. N. J. 07662
Phone: (201) 489-9000

G.E. PARTS AND ACCESSORIES

_------SEND FOR NEW 1975 CATALOG-- - - - - _.

fA - ~

I:'I! - - ~

R.CA " L.D." series 150-170 MHz., fully
narrow band, part ially transistorized RE-
CEIVER. Shp. wI. 10 Ibs $35.

R.C.A. " L.D:' series, 12 volt D.C., solid
state, transistorized POWER SUPPLY, 30
and 50 wall (2 transistor) $30.
50 and 100 wall (4 transistor) $35.
Shp. wI. 10 Ibs.

R.C.A. "L.D." sertes, 30·50 MHz., 50 wall,
narrow band, TRANSMITIER strip, corn-
plete, shp. wI. 10 Ibs $25.

G.E. Transistorized Progress Line 7 pin
reed type channel guard (less encoder
board) with housing and plug (less reed).
Add your own encoder for complete unit,
shp. wI. 10 Ibs $25.

I

GE Porta-mobile extended control housing
with 10 wall audio amplifier, shp. wt. 10 Ibs.

$18.

GE Progress Line low band dual front end
strip. Can be used for simultaneous mont-
torlng, shp. wI. 10 Ibs $15.

R.C.A. STRIPS & COMPONENTS

R.C.A. Fleetline series, 110 volt A.C., rack
mount. solid state, transmit and receive R.CA "E" line series, 450 MHz., 15 watt,
POWER SUPPLY, complete, shp. wt. 25 Ibs. wide band TRANSMITIER strt p, less oven.
W. 13~ ," H. 5", D. 5~" $50. Shp. wt. 10 Ibs $15.

'-----Limited Quantities - only while supply lasts!- - - - "
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tl new monthly pUDlictltion from the pUDlisher of CQ

Til E ELECTRONIC FLEAMA RKET is a complete new shopping source for anyone interested in
buying. sell ing or swa pping used electronic equipmen t of any kind.

II will appeal 10 hams. Cbers. experimenters and professionals.

TIl E ELECTRONIC FLEAMARKET will contai n thousands of classified ads on tran smitters,
receivers, transceivers . test equi pment , am plifier s, antennas. towers. stereo eq uipment , etc.

It will also co ntain ads from retailers, whol esalers. and manufacturers offering used equipment

for sale.

Classified ads will be published free of charge to all regular subscribers ofCQ. Free ads will be
limited exclusively to individuals . Commercial ads may be orde red at a ra te of 25 cents per word,

with a $3 minimum. Non-commercial ads for non-subscribers are 10 cents per word, SI minimum.
THE ELECTRONIC FLEAMARKET will be avai lable on a paid subscription basis only at a cost of
S10 per year. All issues will be mailed by fir st class mail on the tenth of each month.

SPECIAL CHARTER SUBSC RI PTION rates available 10 CQ subscribers at a saving of 20%.
Use the special sub blank below and get your first year's subscription for just S8. But don' t delay.

This is a pre-publication offer and subject to cancellation witho ut not ice.

CHARTER SUBSCRIPTION $8.0 0

Add ress _

---- --- -------------- -----

Please en roll me as a charter subscribe r to

14 Vanderventer Avenue
Port Washington. New York,1 1050

I
I
I
I
I
I
I
I
I
IZ ipState _

" ELECT RO NIC F LEAMARKET" at th e rate of sa .OO

Name

City

I ELECTRONIC FLEAMARKET
I
I
I
I
I
I
I
I
I
~------ - ----------- --------~

,
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ACCESSORIES AVAILABLE:
e FL-2100B 1200 watt linear
e FV-l 01B External V FO
e YO-loo Monitor scope
e SP-l 01 B External speaker
e SP-l 01 PB Speaker/Phone Patch
e MMB-l Mobile mount
e FA-9 Cooling fan
e X F-30C 600Hz CW filter
e YD-844 Desk microphone
e 160 meter crystal

performance. Ask the amateur
be Yaesu-the world's leader in

Visit your dealer for details
or write fo r our new catalog.
AU Yaesu products warra nted
by the selling dealer . Complete
enet-wen eotv service available
in Paramount, Calil.

Paramount, Cali forn ia 90723 (2 13) 633-4007

eFT-l01B 160-10 METER* TRANSCEIVER

•

YAIESU

V
7625 E. Rosecrans Avenue. Unit #29

•

Spec ificat ions subjec t 10 change without notice.

simply a great
transceiver

FT-l01B FEATURES:
e 240 watts PEP input (180 watts CW)
e AC & DC power suppl y
e Noise blanker
e VOX with break-in CW
e 25 & 100 KHz calibrators
e WWV recept ion
e Internal speaker
vc ioo FEATU RES:
e 1500/1 900Hz t one generator
e Wide ra nge inputs for all

mode monitoring-even RTTY

e YO-l00 MONITOR SCOPE

The FT-l 01 B transceiver features advanced, solid-state, plug-i n modular
circuitry-with a complete line of versatile accessories including the NEW
YO-l00 Monitor Scope. Add this ideal companion for complete signal
monitoring.

Compare the features, versatility, and
who owns one and your choice will
amateur communications equipment.

' 160 meter crystal opt io na l
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