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better than the "Hot-Water 100"
...and a nickel cheaper

--

, ,

•- - ....

Heathkit-HW·101.•.NEW

-

- --- -

World's best low cost rig is now even better. The
Hams at Heath have done it again . . . by add ing
important new performance features to the famous
HW·lOO . .. wi thout adding to the price. That's
Heathkit value .. . and this is the rig . ..
Improved receiver circuitry now del ivers 0.35 uV
sensit ivi ty for 10 dB S+ N/ N.
Improved dial drive mechanism. New ball -bear ing
drive assembly provides a 36 to I knob to dial turn­
ing ratio ... del ivers 34 velvet -smooth knob revolu­
t ions per 500 kHz band segment.
Front panel switch selection of SSB or CW fillers.
Now choose the built-in 2.1 kHz or optiona l 400 Hz
fil ter wi th just a f l ip of a swi tch.
Plus all the features that made the "100" the
world 's most popular t ransceiver. Add it all up
and you've got the new HW·I OI . .. a lot more rig
for a little less money. From the Hams at Heath,
of course.
Kit HW·l0l , 23 1bs $249.95"
Kit HP·23A, AC supply, 19 Ibs $51.95"
Kit HP·13A, DC supply, l lbs $69.95"
SBA·301 -2, 400 Hz CW filter. I lb $21 .95"
SBA-l00-l . mobi le mount. 6 lbs $14.95"
HW·l01 SPECIFICATIONS - RECE IVER: Sens it iv ity: less
than 0.35 m icrovolt for 10 dB signal-plus-noise to noise
ratio for SSB opera tion. 5SB se lectivity: 2.1 kHz m in i­
mum at 6 dB down: 1 kHz maximum at 60 dB down (3.395
MHz f ilter). CW selec tivi t y: (wi t h opti ona l SBA-301-2 CW
crysta l f ilter i nstalled); 400 Hz min. @ 6 dB down; 2.0

kHz max. @ 60 dB down. Input: l ow i m pedance for un­
balance d coa xi a l i n p u t, Output i m pe d a n ce: 8 ohm
speaker, and high i m ped ance headphone. Power output :
2 watts with less than 10% d istortion. Spurious r espon se:
Im age and IF re jection better than SO dB. TRANSMITTER:
DC power in put : SSB, (A3J emission) 180 wa tt PEP (nor­
ma l voice, con ti nuous duty cyc le). CW, (AI emission) 170
watt s (50% duty cyc le). RF power output : 100 watts on 80
through 15 meters; 80 wa tts on 10 meters (50 oh m non ­
rea ctive load). Output impedance: 50 ohm to 75 oh m w i t h
le ss than 2:1 SWR. Oscillator f eed-throu&h or mixer prod·
ucts: 55 dB below rated output. Harmonic rad iation : 45
dB be low rated outp ut. Tran sm it-rece ive operation: SSB:
PTT or VOX. CW: Provided by operatin~VOX from a keyed
t one, using gri d -bl OC k key ing. CW SIde-tone: In ternally
swi t ched to speake r o r headphone i n CW mode. Approxi­
matel y 1000 Hz tone. M icrophone in pu t : High i m pedance
w ith a ratin g of -45 to - 55 dB. Carrier suppression: 45 dB
down from si ngle-tone outpu t. Unwanted :i ide ban d su p­
pression : 45 dB down from stngte-tone output a t 1000 Hz
reference. Th ird order d istortion: 30 dB down from two­
t one ou tput. RF compress ion (TALC'): 10 dB or great er at
.1 rn A f ina l g r id Cu rrent . GENERAL: Freq u ency cowerale:
3.5 to 4.0; 7.0 to 7.3; 14.0 to 14.5; 21.0 to 21.5; 28.0 to 28.5;
28.5 to 29.0; 29.0 to 29.5; 29.5 t o 30.0 (m egahert z) . Fre ·
quency sta bili ty : less than 100 hertz per hour after 30
minutes warm up from normal amb ient con di tions. less
than 100 Hz for :!:10% line voltage va ri ati ons. Modes of
opera tion : Selectable upper or lower sid eband (sup­
pressed ca rr ier) and CWo Dial ca l ibration: 5 kHz. Cal i­
b ration : 100 k H z c rysta l. Audio frequ ency response:
350 to 2450 Hz. Tran sistors: MPFl05 FET-VFO; 2N3393­
Volta ge regulator. Rear apron co n nec tions: CW Key jack;
8 ohm Output ; AlC i np ut ; Power and accessory plug; RF
output; Spare . Power re quirements: 700 t o 850 vo lts at
250 rnA with 1% m a xi m um ripp le; 300 vott s at 150 mA
wi th .05% m aximum ripp le; - 115 vo lts at 10 mA w ith .5%
maximum ripp le; 12 volts AC! DC at 4.76 amps. Cabinet
dimen sion s: 14 '%," W x 6~," H x 13\tl" D.
'Tri p le Ac t ion leve l Control ' ·

New Heathkit Wattmeter. •.$29.95*
You asked for it .. . a low cost high quality Heathkit
wattmeter. New HM-102 measures RF power out­
put from 10-200 Wand 100-2000 W in two switch­
selected ranges. Bui lt- in ca librator permits 10%
accuracy throughout the 80-10 M bands. Built-in
SWR capabil i ty. Negligible loss permits permanent
insert ion in any 50 ohm line. Exclusive remote
detector allows placement of meter in any loca­
t ion. Put the new HM·102 in your shack now. .. it's
another powerfu l value from the Hams at Heath.
Kit HM·I02, 3 Ibs $29.95"
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The only difference between the
new Heathkit"Frequency Counter

and those costing $400

...is the price

new
dis-

---------------------------

conveni ent handlej t i lt-stand, Compare t he
Heathki t IB·101 to the $400 models " " . and
cover t hat $199"95 buys more counter"
Kit IB-l01 , 7 lbs. . " ". " " _" _" " " _"" " "" ." "" " "$199.95·

Address _

City State Z iP ~_----

Prices & specifications subject to chanl e without notice.
-Mall order prices ; F.O.B. factory.

ampar. performance & features of the IB-l01 to
aunters selling for twice the price! Counts from
Hz to over 15 MHz; advanced Ie design eli rni­

ales blinking readout and d ivider chain adjust­
ent.

-digit capability. Set the range swi tch to kHz and
d t th t kH h th it h IB ·l01 SPECifiCATIONS: Frequency Ranee : 1 Hz to

a 0 e n eares z . •• pus e range SWI C grea te r than 15 MHz. Accuracy: .:!: 1 count + time base
Hz and read down to the last Hz. Overrange & stabi li t y. Gale Times: 1 m i lli second or 1 second w ith

z/kHz ind icators light up to give correct range at automatic reset. INPUT CHARACTERISTlt5- Sensit ivity:
II ti d 8-d" lt t i t h 5-d" "t 1 Hz to 1 MHz, less than 100 mV rms. 1 MHz to 15 MHz,

tmes: a an 19l m easure m en WI Igl less than 250 mV rm s. after 30 m inutes warmup. Triceer
adout. l ev el : Automat ic. Impedance: 1 Megohm sh un ted by less

I slve Heath design d - t - i t D I t t han 20 pF. Max imum Input: 200 V rms. DC-1 kHz. Derate
XC U I • e mpu CUCUI . ua ga e, at 48 V per frequency d ecade. TIME BASE: Frequency:
iod e-protected MOSFET design provid es proper 1 MHz, c rystal con t rolled . Alinl R~te: Less than 1 PPM /
igger ing without ad justment from less t han 100 m onth after 30 days. Temper~ture : Less than ± 2 parts i n
V to over 200 V. Input Z is 1 megohm shunted by 10' /degree C. 20 to 35 degrees C after 30 m inutes warm-

F
.. . up. ~.OO2% f rom 0 to 40 degrees C. GENERAL: Readout:

ss than 20 p to minimize c ircu it load ing & error. 5 d igits plus eve-ra nge ambient. Temper~ture R~nle :

t her features inc lude socket s for all 26 IC's and Storage; - 55 to 80 degrees C. Operati n g; 0 to 40 degrees
d i I b d I id died h f ' C. Power Requ irements: 105·125 or 210.250 VAC, SO/50

ISP ay tu es .. . oub e-st e • pat -t ru iber- H~ 8 watts. C~binet Dimensions: 8V.." W Jl 3\11" H 119" 0
lass ci rcui t board . . . 120/240 VAC operation ... not includ ing handle. N et w eicht: 4 '12 Ib s.

HE~H-;;~~;.~e-;;;----·---i
Benton Harbor. MIchigan 49022 • Sch lumbffrger comp.ny I
o Enclosed is $ , plus shippinl. I

Please send model (s) I
o Please send fREE Heathk it Catalol. I
Name I

(Please Print)
I
I
I

JE·233R I
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STEP UP TO TELREX
Professionally Engineered Antenna Systems

Single transmission line "TRI-BAND@ARRAY"
By the only test that means anything . . .
on the air comparison . .. this array con­
tinues to outperform all compet it ion . ..
and has for two decades. Here's why
· . . Telrex uses a unique trap design
employing 20 HiQ 7500V ceramic con­
densers per antenna. Telrex uses 3 optl­
mum-spaced, optimum-tuned reflectors
to provide maximum gain and true FIB
Ttl-band performance.

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

rain or shine
• Wind rating survival 110 MPH
• Patented broad-band coaxial Balun
• Heavy-duty steel gusset mounting

plate
• Alum inum boom 2 in., 2V2 in. 0.0.

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

swaged dural elements for minimum

MONARCH
TBSEM/4KWP $395.00

FOB Asbury Park, N.J.

OTHER
MULT1 -BANO
ARRAYS AVAILABLE

Elements shortened
10 show details.

weight and exceptional strength
to weight ratio

• Stainless steel electrical hardware

With a Telrex Tri-band Array you get 49
Ibs. of educated aluminum engineered
and buil t to provide many, many years
of performance unmatched around the
world by any other make. Longest ele­
ment 36 ft. Turn ing radius 20 ft. Shipping
weight 65 Ibs. Shipping container 13 in.
x5in.x 13 ft.
Note: If not available from your dealer.
order di rect. You' ll get fast, personal
service.

Telrex Labs are design engineers. inno­
vators and manufac turers of the world 's
finest ;'4 to 160 meter communication
systems and accessories priced from
$25 to $25.000.

For technical data and prices on com­
plete Tel rex line, write for Catalog PL 70.

BALUN

TRAP

TYPICAL TELREX MONOBANO ANTENNAS
Mod. 15M317· 15 mlr. 3 el. rolary, 10 DB gain, 4 KWP pow. rat., 2W' 0.0. xIr boom .. . ..... $175.00
Mod 2OM326- 20 mlr. 3 el. rotary, 10 DB gain. 8 KWP pow. rat., 3W' D.O. x 26 boom . . . . 355.00
Mod: 2M609- 2 mlr. 6 el. array, 14 DB gain, 300 Wpow. rat., 1" x ~' booT .. .. 39.95
Mod. 2M814C- 2 mt r. 8 el. array, 16.5 DBgain, 300 Wpow. rat. , 1}75 .' 14 boom 59.00
Mod. 6M516- 6 mlr. 5 el. array, 13 DB gam, 400 Wpow. rat., 1.5 x 16 boom . . . .. 63.95

SINCE
1921

4 • co • June, 1971

Communications and TV Antennas

rex LABORATORIES
Asbury Park, New Je rsey 07712 201-775-7252



OUR READERS SAY
CB en 220 me

Edi tor, CQ:
I have remained silent during all the recent

controversy surrounding amateur radio. The
letter from David P. Smith in March CQ en­
courages me to cease my silence:

It is quite true that one need not know how to
overhaul an automobi le to drive. It is just as
true that one need not know how to overhaul a
radio transmitter to obtain a valid amateur
license. Look around you, Mr. Smith!

I do not believe that amateurs a re selfish as a
group. In fac t, it is my experience that they
encourage and assist those who aspire to join the
ranks.

CD is not our (radio amateurs) problem. If
belongs '0 the FCC. Why don', we worry about
things we can control? There is evidence of poor
operation by licensed amateurs on amateur
bands. Until our house is clean. let's stay home!

Bootlegging in our bands is our problem. Here
we should help the FCC '0 identify the culprits
at which lime it becomes their problem.

Like it or not. incentive licensing is here to
slay. Why upgrade one aspect while adding an
obviously downgraded segment to our ranks ?

Like it or not. c.w. is here to stay.
Amateurs, fo r the most pa rt, try to be fair.

T hey are not selfish. T hey simply do not believe
in the use o f rad io spectrum by individuals who
a re too lazy to learn code and theory. And why
sho uld they? After all, each of them knows that
it ca n be done and most of the m recogn ize the
value of such requirements.

Charles A. Schu ler, WA3MDH
Rosco, PA

Editor, CQ:
I read with interest the letter "C B on 220 mc"

from David P. Smith, K9UI M of Olney. Tll. This
letter. which you printed in your March 1971
editor quite caught my interest.

As a C B operator of long standing-and as an
aspiring Ham operator, I applaud Mr. Smith's
reasonable and reasoning attitude. I agree ]00%
that C B radio has been ruined by persons who
abuse and misuse the service provided them.
An "exchange" such as it suggested by Mr.
Smith might be of substantial benefi t to both
Citizen's Band operators and to amateur
opera tors.

However, the point that really caught my eye
was the reasonable att itude taken by Mr. Smith
towards users of an other radio service. Regard­
less of whether or not you or I believe that the
users of the Citizens Radio Service deserve the
use of th at service or not is immaterial. The fac t
that [ personally am somewhat fed up with the
"a ir garbage" that [ have to put up with on the
27 megs range has nothing to do with it. The
only thing that does matter is that this separate
radio service-the C itizens Band range-exists.
and tha t there are some good people who a re
interested in using their radios to promote the

public welfare ; there are some good people using
C B Radio who are interested in promoting
proper use of their transceivers-who are inter­
ested in good radio procedures. [ am sure that it
is about these people and to these people that
Mr. Smith directed his letter. I applaud his action
and second it. I commend him for his reason­
able-and reasoning a ttitude, Nuff sed .

Clarence S. Wright, Jr. , KCJ·761 9
Norfolk, VA

Ed itor, CQ:
I cannot accept the reasoning of D. P. Smith

relative to opening the 220 mc band to those too
lazy to study for a ham license. If they wish to
operate on our ba nds, let them study and take
the examination like we had to do. This sugges­
tion makes about as much sense as presenting
anyone with a ticket to operate amateur radio
equipment regardless of his qualifications. I
notice he did not suggest eliminating the lower
class of amateur tickets and make all amateurs
equal and with equal privileges on all bands
and do away with the restricted sections fo r
those with Extra class tickets. We worked hard
in order to get a license so let them do likewise
if they are not too damned lazy. I have been
co nducting a class in code and theo ry in my
office each Satu rday ince November '69 and
some of my students hold C B licen ses. We are
watching for illegal C B operators and will re­
port them to the FCC.

The C B gang put a foot in the door by taking
over one amateur band and we should not let
them take over the rest. We owe them nothing
and we worked hard for what we now have. I
guess Dave would a lso let the demonstrators
burn and Joot so they can enjoy themselves. We
have made amateur radio what it is today and
let's keep it that wa y.

A. Edward Terpening, W4VCY
Tarpon Springs, FL

Editor, CQ:
I read with interest the leiter from K9UIM

giving his thoughts on moving C B activities to
the 220 me ham ba nd.

I agree with him completely, but fo r a differ­
ent reason.

Most illegal C B opera tions a re conducted by
persons who would like to be radio amateurs.
but who do not care to spend a little time with
books learning the simple theory required for
the lowest class amateur license. They therefore
go to the C B bands and conduct amateur type
operations in violation of the C B rules and reg­
ulations. These people are interested in working
DX, gett ing QSL cards. using power amplifiers,
putting up unauthorized antenna types at un­
au thorized heights and eve n using profane lan­
guage and unauthorized types of emmissions.

A rebu ttal wi11 surely be that some hams do
some of the same illegal things. T rue, a very
minor number of hams do not fol1ow the rules,
bu t at least they know better.

June, 1971 • CO • 5



- - - - - - - - - - - - - - - - - - - - - - - -

,.........
,.

R. L. Drake quality-bu ilt R-4B Receiver is versatile, accu rate, dependable, as is the Drake
T-4XB Transmitter. They stand on their own merits used independently, but . . .

Ideal for transceiving, 160 and MARS

T-4XB
TRANSMITTER

R-4B
RECEIVER

• Cov." ham band, SO, 40, 20. 1S meters completely and
28.5 to 29,0 Me of 10 meters with crystals furnished : MARS
and other frequencies with accessory crystals. except 2.3·
3.5-6.10.5·12 Mc. • Upper and lower Sideband on all
frequenc ies • Automallc Tran.mlt Receive Swllchlng on
CW (semi break-In) • Controlled Carrier Modulation for
AM is completely compatible w ith SS B l inear ampl if iers
• VOX Or PTT on SSB and AM builHn • AdJu.table PI­
N.lwork Output • Two I-pole Cry.tal-Lettlce Filler. lor
sideband selection, 2." kc band wid th . Tran.milting AGe
preven ts I lat topping • Shaped arid Block Ke,ing wi th
side tone output e 200 Watts PEP Input on SSB- 200 watts
input CW e Meier Indicates plale current and relative out­
put e Compact size ; rugged construction e Solid Stale
Perm..b llily Tuned VFO with 1 kc divisions e Solid State
HF Crystal Oscillator e 11 Tubes, 3 Translslors and 12
diodes e Dimension. : 5 1h "'H, 10 J;' '''W, 12 1;' '''0 . WL: 14 Ibs.
$495.00 Am ateur Net.

e L1n..r permeability tuned VFO with 1 kc d ia l d ivisio ns.
VFO and crystal frequenc ies pre-mixed lor al l-band ste­
bility • Covers ham bands 80, 40,20, 15 meters completely
and 28,5 to 29 0 Mc of 10 meters with crystals lurnished
e Any ten 500 kc ranges between 1.5 and 30 Mc can be
covered with accessory crystals for 160 meters, MARS, etc .
(5.(H),O Me not recommended) e Four bandwidths 01 eetee­
IIvlty, 0.4 kc . 1 2 xc. 2.4 kc and " 8 kc • Passband tun ing
g ives sideband select ion, Without retun ing e Nols. blanker
that works on CW, SSB, and AM is bu ilt-in . Notch tiller
and 25 Kc crystal ca libralor are built- in e Producl detectof
lor SSB/CW, dioda d.lector lor AM e Crystal Latlice Fille'
gives superior-cross mccu tencn and over load cnerectens­
I ICS e Solid Slate Permeability Tuned VFO e 10 tubes, 10
transistors, 17 d icdes and 2 integ rated circu its e AVC lor
SSB or high-speed break·in CW e b ceUent Overload and
Cross Modulation characteristics e Dimensions: 5 'h "'H,
10 JI.-W, 12 1/0 "'0. WL : 16 Ibs. $475.00 Amateur Net .

54950 0 + 54750 0

U-!
••• tA.S

Get together with your distributor,
or write for free brochure __ .

R. L. DRAKE COMPANY 540 Richard Street, Miamisburg, Ohio 45342
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Will iam D. Bowen, WB9EDJ
Indianapolis, IN

Since many C Hers are desirous of ham-type
DX operations, shifting the C B band to 220 me
wi1l prevent any real OX contacts for these types
and in my opinion not too long after a shift to
v.h.f. , CB illegal operations will gradulally cease
as the want-to-be-ham types gradually fade away
into history.

Therefore, I am wholeheartedly in favor of
a ny plan to shift C B operations to v.h.f. \Ve ma y
lose a band, but I think we would get it back
after a few yea rs.

R. F. Herbig, W6ME
Oceanside, CA

Editor, CQ:
Few wo uld deny that the greatest deterent to

the hindrance of the growth of ham radio (a
subject dear to our hearts) has been CB since
the lat e 50's. Al so, few would deny that a large
number of C gers. if indeed not a majority,
participate in the " OX" to be found on J I
meters.

I feel th at these Dx'ers a re on C B because
it is the easiest road to long distance radio com­
munications. ow someone has come up with a
proposal to elimi nate th at path. The proposal is
to move C B to 220 me. At th at freq uency the
cross contine nt contacts would be rare indeed .

These budding DX'ers wo uld now turn to ham
radio. This wo uld have two benefi ts: 1) ham
population wo uld increase rapidly, 2) the legi­
timate C R'ers wo uld have relia ble short distance
communicati ons.

We would sta nd to 10:-.e part or all of one o f
our v.h.f. bands. \Ve would sta nd to gai n man y
new friend s and, just possibly, a new lease on
life for our hobby.

Jonathan Bloom, WA3JSV
Gettysburg, PA

Some Day He'll Get His

Editor, CQ:
I just picked up the March issue of CQ a nd

found a friend on page 12 under the heading,
From The Publisher. The o nly way to de scr ibe
this article is outstanding!

As a poli ce officer I o ften hear the sto ry, "Oh.
someday he 'll get his, but as for me, I don't wa nt
to get mixed up in it. .." That's why it is so re­
freshing to hear someone as yourself speak out
against those taking sincere hams.

I enjoyed the article so much, you will find
my personal check enclosed in the amou nt of
$6.00 for a one year subscription to CQ Mag.

Thank you again and keep those presses
rolling.

Super Power Solution?

Edi'or, CQ:
I wish to express my wholehearted a pproval of

the recent FCC proposal to expand the phone
ba nds and to allocate more frequencie s to the
Extra class licensee.

I would a lso like to express my desire to see
a reduction in the power limit for amateur trans­
mitters. This would have to be in the form of a
rule requiring a limitation on the total amplifier
plate dissipation. The - rules concerning d,c.

power input are totally disregarded by many
amateurs who run up to 10 kw or more input to
multiple 4-IOOO-A's.

There is no adequate means of policing the
present rule. especially when s.s.b. is used. If an
amateur's transmitter were limited to a total
plate dissipation capability of 500-1000 watts
with a mandatory license suspension for anyone
with a larger transmitter in their possession.
whether in use or not. it would be a great deal
easier to enforce the rules.

Melvin G. Hart, W0IBZ
SI. Louis, MO

Poor People's Radio

Edi'or,CQ:
On November 19, 1970 our organization,

which is known as Poor Peoples' Radio Inc.
(really. hi!) was gra nted a construction Permit
by the FCC for a non-commercial f.m. broad­
cast station. We will serve San Francisco. The
chief engineer is a ham and holds a First Phone
ticket since J95 1.

O ur call sign is KFPR. We are not yet on the
air, but must be on the air by November or lose
ou r C Po

Perhaps some of your readers would be inter­
ested in our groovy little operation and would
want to help. My landline at home is (4 15)
75 1-1974.

I read yo ur magazine every month, along
with the o the rs (hi) a nd enjoy it.

Meyer Gottesman, W6GIV
San Francisco, CA

Objects to Contests

Editor. CQ:
I a m writing to voice objection to the number

o f "tests" which, over the past few years, have
increased to a n unbelievable frequency.

~ l y primary operating time occurs on week­
ends a nd this is probably true of most hams. It
is rea lly frustra ting to look forward to hamming
over a weekend, only to find a contest going on.
The "Testers" appear to feel thai theirs is a
priority right to a ll frequencies on all bands.
Their lack of consideration and complete dom­
ination of the bands makes ca rrying on a QSO
all but impossib le.

I am puzzled by the purpose served in most
co ntests, If I ca ll "Q-R-ZED TEST' and some­
one gives me a 5/9-200, what have I learned,
what has he learned, what have we accomplished
toward upgrading the "state of the art," how
have we furthered relations between two coun­
tries. o r for that matter. between two individ­
uals?

Today is March 16th. I'm listening to another
contes t. O nce again I'm having to confine my
activities to c.w. I don't mind c.w., matter of
fact, most of my on-the-air time is c.w., but it
is a litt le difficult to run a phone patch in c.w.,
etc. I have a FB phone rig but it hardly gets
used in that manner anymore!

Please- some effort toward holding contests
on specifi ed sections of the band rather than the
entire band. Ha! I hear a KZ5 calling "CQ NO
CONT EST." Maybe that is tbe answer.

Hal Pottorf
Topeka, KS

June, 19 71 • CO • 7



90651·A

The No. 90651·A

GRID DIP METER
Now with transistor d.c. amplifier to
increase sensit ivity. Full scale meter read­
ing at all frequencies 1.7 to 300 mc.
Taut band meier. These additions made
while ma intaining all of the features
which have made the MILLEN Grid Dip
Meter so thoroughly reliable. Same stable
c s cfll e t c e w ithout spur ious d ip • .
Transformer.type power lupply. The
standard 90651 will continue to be ava il­
able else.

Announcements

Attention County Hunters & WPXers
KCIIKC has been authorized by the FCC for use
July 1st through July 5th, by the Independent
County Hunters at their big convention in
Kansas City, Missouri. They will be on 14336
kc and other frequencies; QSL to WA\IWOB.

Corrections
The following errors crept into the February
issue: "An Introduction To VHF F M", page 2 1,
fig. 4, the emitter bypass capaci tor for Q" shou ld
have its polarity reversed. Page 22, Fig. 5, Q'<l
should be a power transistor in order to carry the
total current in lieu of a filter choke. The tuning
meter shou ld read in microamperes instead of
rna as shown.

In the April issue, on page 100 ("A Single
Boom G4ZU Beam"), the 20 meter trombone
resonance should be 14.5 mc and not 13.5 me
as indicated.

Florida Motoring
Any amateur driving down Highway 19 on the
west coast of Florida can contact a number of
stations on 50.40 mc. Many stations, including
W4VCY, W4RDP, WB4TGW, WB4CBV rnoni­
tor 50.40 every day and all day.

American Novice Net
The ANN informs us that meeting times and
frequencies for the various regional divisions
may be found by contacting WN70NC, ANN
Founder, at P.O. Box 170, Hebo, Oregon. The
net's operating procedures are outlined in the
net paper Th e Novice. WN70NC can supply
details on that, too.

Stolen Equipment
On Feb. 19, 1971 , the home of John A. Hult­
quist Jr., K6GSS, was broken into and the fol­
lowing equipment was stolen. Drake R48 re­
ceiver ( ' 9733C), Heathkit SB·400, Heathkit
HX-30, National NC·240D, EICO 425 oscil­
loscope. There are numerous identifying marks
which John can supply. This equipment was
stolen in the Sunnyvale California area. Anyone
having any information on this equipment can
contact John at 660 Timberpine St., Sunnyvale,
California 94086.

Sacramento Valley, California
The Sacramento Valley annua l get-together will
be held on Sunday May IS, 1971 at Carmichael
Park. It is a joint presentation of the North Hills
ARC, Sacramento ARC and the RAMS. Prizes,
refreshments and special events are planned,
along with commercial exhibits. Oliver Swan



The Vaesu FTdx 560 Transceiver.
560 watts PEP SSB. 500 watts CWo
$450 complete.
All you add is mike, speaker
and antenna.

Incredible.

At $450 the Yaesu FTdx 560 is an in­
credible buy. It would be impossible if
it weren 't for a couple of facts. One, the
Yaesu is made in Japan ; two, it's sold
direct to you-eliminating the big deal­
er's profit.

These days, when you think of Jap­
anese-built products, th ink of Nikon, or
Sony, or Toyota. And Yaesu. Our trans­
ce ivers are state-of-the-art engineered
and carefu lly hand-assembled. They're
so solid, stable and rel iable we guaran­
tee them for one year. Yaesu is qu ite
likely the best transceiver made any­
where in the wor ld today.

The complete Yaesu story is a long
one. So we've compilad a comprehen­
sive information packet that gives you
the complete picture. Including things
like comparat ive detail photos, a sche­
matic, and a comparison chart that

shows you the FTdx 560's superiority
over rigs you 're more familiar with.
Once you've looked over the FTdx 560
literature we think you'll agree that the
amateur operator's impossible dream
has become an incredible fact.

SPECTRONICS WEST
1491 E. 28th. Sign,}1 Hill , Ca. 90806 / Pho ne : an) 426·259)

SPECTRONICS EAST
BOJ; 1457, Slow. Ohio 4424 I Telephone : (216) 923-1567

II-o- ;;;::-: n; : :-;:;;; -;a; I;;: '-:;;-;;;:- 11
products .

I 0 Enclosed l ind S I
I Please send modallsl I
I I
I Name I
I Address I
I C;ly Slale Z;p I
I All prices F.e.B. Signal Hill , Ca. I--------------------

June, 1971 • CQ • 9



2 7'
28 '
2 9 '

HE IGHT
E XTENDED NESTED

4 0' 2 2 '
58' 2 21h '

MO D EL
T M·240
T M-35 8
TM-3701
37QHD 70'
T M-490 90'
TM-SIOOR 100'

~~
~ c/o:-....::::: rl-E X . TOWER

CORPORATION
7182 Rasmussen Avenue
Visalia, Californ ia 93277

THE TALL ONE
Tri·Ex Sky Needle Tower
The slim. sophisticated free·
standing tower. Telescoping,
tubular steel design. Hinged
base mount.

A selection between hand­
cranked or electrically oper­
ated models.

Write today for free brochure.
Many models available.

/•

and "Doc" G melin are guest speakers. For fur­
ther details write to Art Hartwell, 2630 EI
Segundo Dr., Rancho Cordova, California
95670 or call 9 16-363·9225.

Rochester, New York
Rochester is the location for the 38th annual
Western New York Hamfest and VHF Con­
ference on Saturday. May 15th . The new location
is the Mo nroe County Fairgrounds, Rte. 15A,
just north and east of N.Y. Thruway exit 46.
Numerous activities are planned along with a
huge flea market. Advance registration and ban­
quet, S6.75. Registration alone is S2.75. For
tickets and information write to Western N.Y.
Hamfest, Box 1388, Rochester, N.Y. 14603.

1971 Armed Forces Day
Communication Tests

On May 15, several milhary radio stations will
participate in communication tests which include
military-to-amateur crossband operations and
receiving contests. Special QSL cards will be
forwarded to those amateurs who establish two­
way contact with participating military stations.
For a complete list of operating frequencies
contact Chief J. F. Fagan, Jr., U.S. Navy
Marine MARS, 4401 lItassachussets Ave. ,
Washington D.C. 20390.

Washington DC.
The U.S. Navy will provide an amateur radio

station. K4NAA, operating daily from the
Shera ton Park Hotel during the three days of the
Armed Forces Communication and Electronics
Association Convention in June. The K4NAA
fixed portable station will be operational from
0900 to 2200 E.n.S.T. from June 8· 10. It will
have two positions for c.w. and s.s.b, from 10
through 80 meters.

Dixon, Illinois
The fifth Rock River Hamvention will be pre­
sented by the Rock River R.C. of Dixon, ill. on
May 16 from 9:00 A.M. to 5 P.M. at the Lee
County 4·H Center, Amboy Ill. which is located
one half mile east of the intersection of High­
way 52 and 30. Advance tickets are SI.50 and
$2.00 at the door. For tickets and further infor­
mation, contact, Carl Karl son. W9ECF, Na­
chusa, Ill. 6 1057.

Hazel Park, Michigan
The Hazel Park ARC will hold their 5th annual
Swap & Shop on Sunday lItay 16 at Hazel Park
High School. Free parking for 1000 cars. Door
prizes. snack bar and other activities are planned.
Entrance donation is .so. For complete details
contact James E. Turner, WA8 UQP, 1760 E.
Harry, Hazel Park , Michigan 48030.

Malden, Mass.
The Malden Amateur Radio Association once
again is sponsoring an auction. It will be held

10 • CO • June, 1971



The reason the Yaesu FT-101
is the world's best portable rig

is really an inside story.
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Mil l-spec gear? That 's the way It looks. And
that 's the way It works. It 's the solid-state FT-101
portable Yaesu.

Except fo r the final tubes, the FT-1 01 uses
10 FET's, 3 IC's, 31 silicon transistors and 38
silicon diodes. And most of them are found on
plug-In computer-type modules. Modules that you
mail to us for factory-new replacements, should
they ever give you trouble. And the whole rig Is
guaranteed for one year.

But ruggedness Is only a footnote to the FT-

supplies. You supply the 12 or 117 volts plus an
antenna and you're ready to work the world ­
on the 80 meter band right th rough 10 meters.
And you'll work It with 260 W PEP, 180 W CW
or 80 W AM maximum Input power. Receiving
sensitivity Is 0.3 microvolts fo r a 10 db signal-to­
no ise ratio.

For ln-car operation, there's a built-In noise
b lan ker. It picks out noise spikes and leaves
clean signal copy behind.

Another Important part of the FT-101 story Is
the price: only $499.95.

101 story. The real story Is found in features.
Features like a built-In VOX, 25 KHz and 100
KHz calibrators, the WWV 10 MHz band, a high
Q permeabi lity tuned RF stage and a -+ 5 KHz
clarifier. That means home-base type operation,
whether you're cruising near Pawtucket or work­
Ing portable somewhere on the outskirts of
Pago-Pago.

It's all In a thirty-pound package that even
Includes built-in 12 VDC and 117 VAC power

• •

SPECTRONICS WEST
1491 E. 28th , Signal Hill , Ca.~ I Phone: aU) 426·2593

SPECTRONICS EAST
Box 1457, Stow, Ohio 4424 I Telephone : (21 6) 923-4567
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Mobile Antenna System

Celebrat ing Our 25th Year I
Mos ley Electronics. Inc . takes
pride in introduc ing an Ann iver­
sary- Spec ia l ..• The new "Rode­
Master". featuring a GUARANTEE
of an adjustable VSWR of 1.5/ 1
or better at any given fre quency
on e ach band.

Designed for the economy-Mind­
ed Ham. the new "Rode - Master"
offers a choice of 6. 10. 15. 20 .
40 . 75 &lor 80 meters. The upper
tel escoping Whip section doubles
as a 6-meter antenna compl etely
adjustabl e for the entire band.
You select from five new preci­
si on wound 400 Watt Coi Is for
10 . 15. 20. 40 and 75/80 meter
operation.
Other Special Features:
Bumper or trunk mounti ng option
..• Guying device for frequency
s tab ility at highway spe eds ...
Break- over (hi nge) to lower an­
tenna .. . Rotate antenna 360' in
th e break-over posi t io n. A con­
venienc e for e a sy co i I inserti on.
wh ip adjus tments e tc.... OX
Matchi ng Network: Sma ll. s imple
to insta ll and operate. The rea l
reason why Mosley c an Guarante e
an adjustable VSWR of 1.5/1 or
better,
Fre e GSO Index with th e purchase
of a complete "Rode- Master" a n­
tenna system. Get a II the fa cts.
See your Mos ley dealer or write
Dept. 206.

12 • CO • June. 1971

on May 22 at the American Legion Hall on
Pleasant SI. in Malden. The auction starts at
8 P.M. with the association getting 10% of the
sale.

lake Delton, Wisconsin
The Yellow Thunder Hamfest 71 will be held
at the DeJlview Hotel in Lake Delton, Wisconsin
on May 23rd. There will be afternoon programs
and an evening banquet. Tickets are $5.00 in
advance or 55.75 at the door. For further infor­
mation contact Kenneth A. Ebneter, K9GSC,
822 Wauona Trail, Portage, Wisconsin 53901.

Irwin, Pennsylvania
The 17th annual Breeze Shooters Hamfest will
be held at While Swan Park, Parkway West
near the Greater Pittsburgh Airport on May
23th. For additional details write D. J. Myslew­
ski.. K3CHD. 45 McMahon Drive, Irwin, Pa,
15642.

Henniker. New Hampshire
The Bow Radio Association and the Contoo­
cook Calley Radio Club. Inc., are sponsoring an
auction and flea market on Sunday, May 23rd.
The flea market will start at 10:00 A .M. (bring
your own tables) and the auction will start at
2:00 P.M. The place is Heyser Pond Cottages,
Henniker, New Hampshire (off Rte. 202 & 9,
near the junction of Rte , 127 by the Hopkinton
town line.),

Ottawa. lIIinois
The Starved Rock Radio Club will hold their
annual SRRC Hamfest at the La Salle County
4-H Home and Picnic area southwest of Ottawa.
Illinois on June 6th. An all day affair with
plenty of activities. Advance tickets, 51.50 and
52.00 at the door. Follow big, yellow, hamfest
signs on Rte. 71 from south end of Ill inois River
Bridge at Ottawa, Illinois. For further details
write W9MKS/W9QLZ SRRC, RFD # I . Box
171, Oglesby. Illinois 61348.

Rome, New York
The Rome Radio Club, Inc. sponsors its 18th
consecutive Ham Family Day on Sunday, June
6th at Becks G rove, 10 miles west of Rome, N.Y.
A full day of programs and activities fo r the
entire family ending with a chicken and steak
dinner at 5:00 P.M. Advance adult tickets are
55.00 with children under 12 at 52.00 (under 6
are admitted free). Tickets at the door are door
are $.50 extra. For reservations and information
write to Rome Radio Club, Inc., P.O. Box 721,
Rome, N.Y. 13440.

Evensville. Ind iana
The Evansville, Indiana Hamfest will be at the
4-H grounds (Highway 41 north 3 miles), Sunday
J uly I Ith. Air conditioned auction, overn ight

[Continued on page 88]



Now you don't have to pay
twice the price

to get twice the rig.
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FL2000 B Linear Amplifier.
Ideal companion to the Series 400, th is

hand-crafted linear is another example of
Yaesu's unbeatable combination of high
qual ity and low cost. Designed to operate
at 1500 watts PEP SSB and 1000 watts CW
th is uni t pro vides supe rb regu lation ~
achieved by a filter system with 2B UF effec­
tive capac ity.

Other features include dual cooling fans
(one for eac h tube), individual tuned input
coils on each band for maximum efficiency
and low distortion, and a final amplifier of
the grounded grid type using two rugged
carbon-plate 572 B tubes. Ready to operate
at only $299.95.

Dept . C. 1491 E. 28lh, Signal Hill , Ca . 90806 I (213) 426-2593

SPECTRONICS EAST

SPECTRONICS WEST

Dept . C. 80x 1457, SlOW, Ohio 44224 / (216) 923-4567
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I I
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Picture this pair in ~ IL"4- t4iI l ..-- -. -
- .1!!lM,1IiaWI 0 '.0

your shack. The Yaesu 1.0 . ~.:- ~ _. _
FLdx 400 transmitter -. - . ...~ - -
a n d the FR d x 400 I ; O~ :O~ 0 :0, 0
receiver. Loaded with . .-
power. Loaded with • • . - J
sensiti vity. Loaded with features. Loaded meters - with an optional provision for
with value. Read on, and discover how you certain other bands that you can person-
can have the most up-to-date receiver- ally spec ify. Fo r all that , you pay just
transmitter rig in the world ... and at an $299.95.
unbelievably low price.

The FRdx 400 Receiver
Get a big ear on the world with complete

amateur band coverage from 160 meters
through 2 meters, including W1I'N and CB
reception . Four mechanica l fil ters do it ­
they provide CW, SSB, AM and FM selec­
tivity. Separate AM-SSB-FM detectors are
included, along with squelch and transmit
monitor con trol s. Plus a noise limiter and
a variable delay AGC. And a built-in notch
filter wi th front panel adjust for notch depth.

The FRdx inc ludes calibration markers at
100 KHz and 25 KHz, wi th accurate cal i­
brator checks verified by W1I'N. A solid­
state FET VFO for unshakable stab il ity. And
a direc t-reading 1 KHz dial affords fre­
quency read-out to less than 200 Hertz.

The FRdx 400 sells for $359.95.

The FLdx 400 Transmitter
Here's how to set yourself up with dual

receive, transceive or split VFO operation.
The FLdx 400 with its companion receiver
brings you the ultimate in operational flex­
ibil ity. Flexib il ity like frequency spotting,
VOX, break-in CW, SSB, AM and even an
optional FSK circuit.

The completely self-contained FLdx 400
features a built-in power supply, fully adjust­
able VOX, a mechanical SSB filter, metered
ALC, IC and PO. A completely solid-state
FET VFO provides rock-solid frequency
stabili ty.

We rate the FLdx 400 very conservatively.
, That rat ing guarantees you 240 W PEP input

SSB, 120 W CW and 75 W AM. The FSK
option will go all day at a continuous 75 W.
And you get full frequency coverage on all
amateur bands - BO meters through 10

June,1 971 • CO • 13





6DD-R SPECIFICATIONS:
• SSB, CW, AM and FSK

superheterodyne receiver.
• Freq, Range, In addition to full

coverage of to, IS, 20, 40 and 80
meters, continuous coverage from
3 to 30 me may be prov ided with an
external oscillator, either tunable or
crystal controlled.

• ll ltra-srnocth vernier tuning, with
large knob and dial. The incomparable
feel of the Swan tuning system.

• Sensitivity, ~ microvo lt at 50 ohms
for 10 db signal plus noise-to-noise
ratio.

• Selectivity, 2.7 Kc bandwidth with
1.7 shape factor is standard. Options
include 0.5 Kc CW filter, 4 Kc AM
filter, and SS·16 super selective
filter.

• Crys tal Calibrator wi th 25 and
100 kc selection.

• Hybrid Oesign, 7 tubes, 8 transistors,
12 diodes. Transistors used where
they provide definite advantage.
Tubes used where they still provide
superior performance.

• Features Swan's exclusive Single
Conversion design, with fewer
spurious responses than
multi -conversion designs.

• Fully compat ible with 600-T
transmitter, providing for transceive
opera tion as well as separate
frequency control. Also, CW sidetone,
and genuine CW break-in operation.

• Built·in AC power supply.
• Dimen sions:

15 in. wide, 6'h in. high, 12 in deep.
$395'
6DO-T SPECIFICATIONS:

• Freq. Range, Full coverage of 10,
IS, 20, 40 and 80 meters. Extended
frequency coverage for MARS
operation with plug-in crystal
osci lla tor accessory, Model 510X.

• Power Rating, 600 watts P.E.P. input.
500 wa tts CW, 150 watts AM. ice
watts continuous AFSK.

• Pi·Network output fo r 50 or 75
ohmcoax.

• Suppression, Carrier 60 db, unwanted
sideband 50 db. Third order
distortion approx. 30 db.

• Audio re sponse, Plus or minus 3 db
from 300 to 3000 cyc les.

• CW Keying, Grid block circuit, Full
Break- in system. Includes sidetone
to receiver.

• VOX accessory, plug-in,
• Inte rnal AC Power Supply.
• Dimensions:

I S in. wide, 6'h in. high, 12 in. deep.
$495'
60D-R ACCESSORIES:
Speaker in matching cabinet . . ..• $18"
I.F. Noise Blanker. Installs

internally _.. $79 "
Adjustable Aud io Notcher.

Installs internally $44 0

-Factory price



·Factory Price

EASTERN OFFICE
P.O. 80. 2288
Ocean, N.J , 07712
Phone, (201) 431.0707

SW'AItI
ELECTRONICS

A Subsidiary of Cubic Co rporatio n

THE SWAN 500CX
550 WATT 5 BAND
TRANSCEIVER
With the cleanest, most readable sIg­
nal on the air, and unequalled se­
lectivity, prnvlded by a high fre­
quency crystal lattice filter superior
to all others.
The exclusive sin2le conversion de.
sign of the SOOCX results in greatly
reduced image and spuriou s re­
sponse.
The dual-ratio planetary dial drive
gives you velvet smooth, preclsion
tuning that is virtually free of back­
lash.
All these features, combined with
Swan's proven craftsmanship per­
formance, and rugged reliability
make the SOOCX the finest trans­
celver value made anywhere. . . ..
·fact1)ry Pric.

SW'AItI
ELECTRONICS

A Subsidiary of Cubic Corporation
SWAN FACTORY EASTERN OFFICE
305 Airport Road P.O. BOl 2288
OClanslde, Ca. 92054 Ocean, New Jets', 07712
Phon,I~Ll!t~) 157·7525 Phone: (201) 431.0707

SWAN FACTORY
305 Airport Road
Oceanside, Ca, 92054
Phone, (714) 757·7525

MATCHING POWER SUPPLY
Component quality Is of the highest caliber

2000 WAnS P.E.P.
With a conservative power rating of 2000
watts P.E.P. Provides full coverage of the
amateur bands from 10 through 80 meters,
and MARS frequencies. Planetary vernier
drives on both plate and loading controls for
velvet smooth luning of the amplifier. Com­
plele with two Elimac 3-S00Z Triodes.
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•F.ctor, Pnet

SWAN ~ 270B

SSB TRANSCEIVER
The 5 band deluxe 270B. with a power rating
of 260 Walts P.E.P., is a complete. self con­
tained radio stalion with buRl-In AC power
supply and speaker in one compact, portable
package. You can lake it with you on vaca­
tion or business trips, operate from your
motel room, your boat, car, or h1de-~wa.
cabin. All you do is connect to an AC power
source and antenna, plull in your mike and""" .
you're on the air, with enough power to work
Jhe world.

The Swan Cygnet 270B Is a world traveler.
And Ihe price is a world bealer!

SIWAItI
ELE CTRONIC S

A Subsidiary of Cubic corpcratton

SWAN FACTORY EASTERN OFFICE
305 Airport Road P.O. BOI 22B8
Oceanside, Ca. 92054 OClln, N.J. 07712
Phone: (714) 757·7525 Phone: 12011431-0707

SWAN 1200W
1200 WATT LINEAR
AMPLIFIER WITH SELF
CONTAINED AC POWER
SUPPLY
We built this little gem to go with our
Cygnet 270B. But when word got around
that Swan had a 1200 Walt amp with a
buill-in AC power supply, for just ooe
hundred and eighty-nine bucks, we were
swamped! Prodnction has finally cangbl
up wilh sales again, so see your dealer
soon.

SIWAItI
E L E CTRO N I C S

A SUb~diary of Cubic CorpOration
SWAN FACTORY EASTERN OFFICE
305 Airport Road P.O. BOI 22B8
Oceanside, Ca. 92054 Oce.n, N.J. 07712
Phone: (7141 757·7525 Phone: 120ll 431 ·0707
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"Factory Prlee

~~~~,~
A Sub sidiary of Cubic Corporatio n

~~~~,~
A Subsidiary of Cubic Corporation
SWAN FACTORY EASTERN OFFICE
305 Airport Road P.O. Box 2288
Oceanside, Ca. 92054 Ocean, N.J. 07712
Phone, (714) 757·7525 Phone, (201) 431-0707

$59 '
65 '

input.
$59"
$59·

EASTERN OFFICE
P.O. Box 2288
Ocean, N.J. 07712
Phone, (201)431·0707

SWAN FACTORY
305 Airport Road
Oceanside, ca. 92054
Phone, (714) 757-7525

MODEL 117-X BASIC AC POWER SUPPLY
A com plete AC supply in plain black box.
M OD EL 230-X For 230 or 117 volts A C input.
MODEL 14C
Converts 11 7-X or 230-X to 12 volt DC
negative ground.
~IODEL 14CP for positive ground

MODEL 117XC AC POWER SUPPLY
Complete AC supply for 117 volts, 50-60 cycle,
in matching cabinet with speaker, phone jack and
indicator light, Complete with AC cord, ready to
pluJ: into transceiver. $95 "

COMPLETE 12 VOLT DC SUPPLY MODEL 14-117
Consists of basic AC supply and a D.C. converter
(M odel 14·C). Use both units for mobile operation,
or remove nc converter and power supply can
be operated from AC line by plugging in AC cord.

$118"

MODEL 508
EXTERNAL VFO
Provides facilities for transmitting and receiv­
in~ 011 separate frequencies, Full coverage is
provided on the 10, 15, 20, 40 and 80 meter
hands. with 10 meters divided into 4 seg.. .
men's for Improved vernier control and fre­
quency readout.
MODEL 510X
CRYSTAL OSCILLATOR
For :\IARS operation outside the a mateur
bands. and net operation in the 80, 40, 20 and
15 meier bands. A ten position switch al lows
selection of up to ten crystal frequencies with
vernier control for adjustment to exact fre-

•qucncres.
MODEL 210 VFO
UNIT FOR 6 METERS
For full coverage of the 50-54 II1C band when
used with the Swan 250C transceiver.
-Factor)' Price
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SWAN
MOBILE ANTENNAS

N o coil changing with our Models 45 and 55B Mo­
bile Antennas. They cover 10, IS, 20, 40 a nd 75
meters with our patented vertical switch that pro­
vides 5 stops ror full coverage or these bands. High
radiation efficiency is provided by the high Q coil.

5 BAND MANUAL SWITCHING MODEL 45
Provides coverage for all 5 bands, with
manual switching.
5 BAND REMOTE CONTROL MODEL 558
Control box under car dash permits in­
sta nt band changing while drlvlng,

SINGLE BAND MODEL 35
For maximum radiation efficiency, this
single band design is the best.
With 20 meter coil• . . . . . ... . . ... . .
Coils for IS, 40 and 75 meters also
available.

"Factory Price

$,md tot catalog on the compl.r. Swan line.

SWAN TRIBAND
BEAM ANTENNAS

REACH A LOT FARTHER
(for a lot less.)

The outstanding performance of our antennas
is due largely to our patented trap design, which
permits precision factory adjustment. These pre­
cision tuned traps result in maximum forward
J:ain and front-to-back ratio from each Swan
antenna. Performance is comparable to single
band antennas hal·jng the same number of ele­
ments.
Before you select your antenna •.• compare the
Swan Iribanders feature for feature with other
brands. They reach a 101 farther, for a lot less.
4 element Model TB-4H $119"
J element Model TB-JH $ 99"
J element Model TB-J $ 84"
2 element Model TB-2 $ 69"
Vertical Trap Antenna, Model 1040 $ 49"

"hetol')' Price

SIMA'"
E LEC TRON IC S

A Sub$idiary of Cubic Corporatio n

SWAN FACTORY EASTERN OFfiCE
305 Airport Road P.O. Box 2211
Octlnslde . Ca. 92054 Ocean, New Jersey 07712
Phone: (71 4) 757·7525 Phone: (201) 431.(1707
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Swan's new marketing program includes
these regional Swan Distributors

If you wish to trade or finance your Swan equipment, write or visit your nearest regional
distributor. They al l carry the complete line, in stock, and on display.

If you have no trade and it is conv.enient to pay by check, money order, or through
Master Charge or BankAmericard, we will be happy to receive your order at ou r Eastern
Offrce or here at the factory in California.

Either way with our new low prices and the famous Swan customer service policy
that IS second to none, Swan amateur equipment is by far your best value.

Swan speaks your language.. . now more than ever. Write for the complete Swan
catalog.

EASTERN OFFICE
P. O . Box 2288
Ocean. New Jersey 07712
Phone: (2 0 1) 431-0707

Henry Ra dio , Inc.
11240 West Olymr.lc Blvd.
l os Ange les! Cali . 90064
Phone, (213 477-6701
Henry Radio , Inc.
931 North Eucli d Avenue
Anaheim, Cali fornia 92804
Phone: (114) 772·9200
He nry RadiO , Inc.
211 North Main Street
Butler Missouri 64730
Phone: (816) 679-3127
CW Electronics Sales Co.
1401 Blake Street
Denver, Co lorado 80202
Phone; (303) 244-5523

SWAN FACTORY
305 A irport Roed
Oceanelce. Ca . 92054
Phone: (7 14) 7 5 7 ·7 5 2 5

Freck Radio Arrow Electronics
38 Biltmore Avenue 207·02 Northern Blvd.
Ash evllle, North Ca roli na 28801 Bayside, L.I., N.Y. 11 361
Phone: (704) 254-9551 Ph one: (212) 224-1234
The Ham Shack Th e Ham Shack
328 S. Orange Blossom Tra il 1966 Hil lview Street
Orlando, Florida 32805 Sarasota, Florida 33579
PhOne: (305) 423-0891 Phone: (814) 955·71 61

~SiVAIV
E L E C T R O NIC S

A Sub sidiary of Cubic Co rporation

HeJ El ectronics
8214 Ea st Sprague
Spoka ne, Wa sh . 98225
Phone: (509) 924-2343
Ham Radio Outlet
999 Howard Ave nue
Burlington, Calif. 94010
Phone: (415) 342·5757
Ed Juge Electronics
3850 South Freeway
Ft. Wo rth. Texa s 76110
Phone: (817) 926-5221
Cene Hansen Co mpany
Box 386, Albuquerque
New Mexico 87048
Phone: (505) 898·3251

SWAN VHF FM
TRANSCEIVER FOR 2 METERS
All solid state construction with no fi nal tubes
to waste battery power. Price ind udes micro­
phone, AC power supply, and mobile mounting
bracket. Frequency range is 144-148 me, with
12 channels (2 supplied).

Built to our specifications by a highly respected
Japanese manufacturer, and backed by Swan's
famous service policy.

VHF 150
2 METER FM AMPLIFIER
A self conta ined 150 wall amplifier for home
use, or with the Swan 14C DC converter may
he used in mobile operation. Price includes
built-in 117 or 230 VAC Input with line cord.

$249"
-'ICloll' Pricil

SiVAIV
E L E CTRO N IC S

A Subsidiary of Cubic Corporation

SWAN FACTORY EASTERN OFFICE
305 Airport Ro ad P.O. Box 2288
Oceanside. Ca. 92054 Ocean, N.J . 07712
Phone: 17141 757-7525 Phone: (2011 431·0707
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Partial list of contents:
ARC1 ART13 BC640 SCR284
ARC33 BC189 BC728 SCR506

,. ARC5 BC344 RAX SPR2
...!J. ARC7 BC610A SCR274 TBW

ti lThis is a book literally loaded with schematics
_ for all the currently popular pieces of surplus gear.

.1 IlMost ama~eurs are ~ell awa.re of. the pro.blems eo­
.,r •__ "countered In purchasmg seemmgly mexpenslVe surplus

",.j units,only to f ind that no schemat ic d iagram is available.

'1 1- --- - - - - -- - - -- - - -- - - -1
,~ I CO MAGAZINE I

~ I 14 VANDERVENTER AVENUE I
! I PORT WASHINGTON. L. I.• N. Y. 11050 I

~ I SI RS: My check (money o.de.llo. $ II. I
J' i I is enclosed. Please send copies of the I
• I SURPLUS SCHEMATICS HANDBOOK. I

I II Name I
I II Add.... I
I II City Slale Zip I
---------------------~

·S"'A~ ORDER FORM
o Print or write clearly :

NA" E, CAl l _

STREET ADORESS _

CITY STATE ZI P _

e Pl.... s hip me the following Swan Equ ipment.

Paymenl b,.: (check one)
o CASH (by reg. mall) 0 CHECK
o C.O.D. 0 MONEY ORDER
o BANKAMERICARD 0 MASTER CHARGE

#- - - - - - - - --

e
EASTERN OFFICE
P.O. BOI 22al
DCl an, M•• l tru, 01712

MAIL TO : SWAN FACTORY
305 Airport Road
Oc..nsldl, Ca. 12054

(Customer pays charges)

o AIR FREIGHT 0 AIR EXPRESS 0 OTHER

"""i5UANTITY MODEL#" DESCRIPTION PRICE EACH TOTAL

~ A Check how )'OU .ent order Shi pped . ~FTORDER
NT

o SURFACE FREIGHT, BEST WAY
Calli. A••ldenl.(Swan pays shIpping charges, except on C.O.D.)

~ . OR Ship the fo llowing wa,., FREIGHT COLLECT TOTAL

All prices and specifications subject to change without not ice .
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MODEL CAR RAC NG
BY HOWARD G. M cENTEE,* W 2S1

operation and started attracting recruits. At
that time there were few sources of parts
made expressly for model cars-you had to
make just about everything yourself, or adapt
parts from toys and other sources. The radio
equipment, of course, was exactly the same as
that used for model planes-as most of it
still is today. Soon one supplier entered the
scene, then a few more. Today there must be
some 10 concerns which specialize in model
cars and parts, and many of the long-estab­
lished model plane and hobby manufacturers
have entered the field too.

From the very first, ROAR rules have been
based upon realism; all cars had to be recog­
nizable copies of full-sized racers, every car
had to have at least a driver's head visible in
the cockpit. Despite the fact most parts were
homemade, the' early cars were surprisingly
complex. All wheels were fully sprung; most
had 2-speed gear boxes shiftable by radio).
ROAR had specified that all cars were to be
to 11 8th scale (1 \-7 " to the foot), and that
maximum engine size would be held to 0.19
cu. in. displacement. The engines were those
in the plane field, of course. Every car had
proportional steering and throttle, plus the
means to shift gears. Multiple universal joints
were required from the rear-mounted trans­
mission to the sprung wheels. Because of all

ROAR
A group of modelers from the Los Angeles

area formed a group called the "Radio Oper­
ated Auto Racing Association"-ROAR for
short-in 1967, set up rules for cars and their

-490 Fairfield Ave., Ridgewood, N.J. 07450.

Following up his previous articles on the intricacies of Model Control by
radio, W2S1 describes one of the fastest growing RIC fields: Model Auto
Racing. All you would-be Mario Andretti's , Pedro Rodriguez' , and Mark
Donohue's can now share much of the excitement of auto racing from

behind a control box rather than the wheel of a racing car.

T HOUG H radio controlled car racing is one
of the fas test-growing branches of RIC
today it is certainly not new. For many years
experimenters have been putting RI C instal­
lations of various sorts in model cars, though
most of these efforts have utilized electric
drive power. ot too many years ago this was
a favorite wintertime sport of several RIC
clubs-a way to keep their hand in and their
enthusiasm up during long cold winter
months.

The present upsurge in model RI C racing
cars began as the slot slot ca r craze faded out
-and like slots, it came out of California. But
while vast numbers of slot car devotees were
youngsters-you could put a pretty good car
into operation for five bucks, and run it at
reasonable cost on one of the commercial
tracks to be found in most neighborhoods­
RI C race cars are a far d ifferent and much
more costly breed. The average age of en­
thusiasts is therefore much higher- around
30 we understand.
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these complications the cars were costly,
which undoubtedly held back growth for a
time.

At th at time, too, there were very few
propo R/ C systems with less th an 4 controls
- most had five o r more; th is too made it
expensive for newcomers to the sport.

Along with a plentiful supply of all sorts
of car parts today (and competition between
makers to hold prices down to a reasonable
level) we have many 2- and 3-control digital
systems. At least one o f the latter (Orbit) is
designed especially for car racing, and more
may very likely fo llow.

Racing Car Kits
Today a few cars a rc sold in fin ished and

ready-to-run form, but probably the majority
arc made from kits. Some suppliers offer
their cars eit her way. Car kits range roughly
from $50 to $ 150. Suitable engines run $ 15­
$30 . Car bodies arc almost all molded from
some sort of plastie-ABS, fi berglass and so
on-cost $5-$ 10 each; they come unfinished,
but can be decorated with paint , model dope
etc. Some standard paints avai lable most
everywhere have been fo und suitable, and
also fuel-proof. The latter is important; even
though the glow plug engines arc inside the
body and usually well toward the rear, and
despite the fact th at many cars have exhaust
stacks directed rearward, engines are de­
cidedly dirty in operat ion , and fuel residue
seems to go most everywhere! Actually, raw
fuel will soften most finishes, but exhaust
fumes (which contain lots of oil) will not
harm those that are more resistant.

An Expensive Pastime

Rad io systems suitable for cars cost from
$13 0- $200 complete , depend in g upon
whether you get them in kit form or fini shed,
and whether they arc two or three-control
outfits. Again , most rad io makers (except
Heathkit) offer their systems either way.

So what will it cost to get a representative
car and adequate radio system right now?
Probably the Heath Spectrc and the matching
Heat -57 ra 10 system 0 ers t e best
b uy for those who want to fee t wet
ir1flj ,s new The Heath car is rugged
and very well engineered; while it is not
considered among the top competi tion cars
by many, it has won man y races-and gotten
many persons started in model car racing who
probably would not have been able to alTord
the more exotic cars. As far as we know, the
Spectre at $49.95 is the lowest -priced com­
plete car kit on the market. It is not an exact
scale model, but the body is closely represent­
ative of G ra n Tourismo (GT) cars. Heath
docs not make an engine , but stocks the Veco
. 19 ($29.95), conside red one of the bette r race
car engines. The Spectre is desi gned especial­
ly for this engine but the chassis can also
accomodate most others with lillie o r no
alterations. Both the Spectre and the G O-57
radio system kits include the usual complete
Heathkit instruction manuals. wh ich cer­
tainly serve to speed the no vice in successful
completion of the kits. To show the time re­
quired, th is writer assembled the Spectre
completely in about 13 hours. whi le the radio
system took about 18 ho urs (familiarity with

One of the most advanced cars-and most complex-made tod oy, by Dynamic Models . Has
c1assis f e t e-e f t e ngine mounting, two-speed tra nsmission between rear wheels . All wheels fully
sprung. Fue l tanks a ttache d to outriggers on both sides. "Exhaust stack assembly" o n lop of

engine is really for extra cooling. Pipe to left carries actual exhaust.
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Heathkit RI C systems no doubt speeded the
rad io job, but th is was our fi rst RI C car ex­
perience). Few problems were encountered
on the ca r, none at all in the radio system. If
you ru n into a serious bug, Heath has some
25 Service Centers in the US and Canada
that can help.

Drive Train
As with most model engines used in RI C

cars, a new Veco . I9 should be "ru n-in" for
an hour or so at moderate speed, with a model
airplane propeller installed before installation
in the car. This is for "break-in": it loosens
up the parts and readies them to run at the
high speeds reached by model car engines.
One of the real problems in these cars is af­
ford ing good cooling for the engine. Model
pla ne engines are designed to operate pretty
much in the open, well cooled by the move­
ment of the plane through the air, and the
added prop blast. In a car they are closely­
confined, with little air movement around
their cooling fins. Car engines therefore all
utilize additional cylinder head cooling fin s,
which seem to take care of the matter.

Most car enthusiasts have some sort of
electric starter for their engines. Some model
car engine flywheels are grooved, and a very
adept operator can pull a heavy cord around
the groove for starting. This can be an ex­
asperating operation with a balky engine
though! Surprisingly, a bicycle makes a fine
starter: with the bike turned upside down and

Haywire starting platform of scrap lumber.
Starting motor (a type sold for model plane use)
attached to left end, small 12v. battery right
rear. Projecting rim of flywheel seen neor right
wheel is pushed down upon starler motor wheel.
lever projecting downward under motor turns

il on .
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someone.turn ing the crank, the car is simply
held against the rear tire for a quick start.
Car engines are set low in the chassis, so that
the lower edge of the flywheel projects a
quarter inch or so beneath the chassis under­
side. The flywheels have knurled outer sur­
faces, for a good grip on the bicycle tire, or
an electric starter. T he latter are small high
power motors, usually driven by 12v. lead­
acid batteries (very compact motor scooter
batteries do nicely). A rubber surfaced wheel
on the motor shaft is mounted so the ca r
flywheel may be pressed down onto it for
quick starting.

From the very beginnings of the ROAR
experiments, model engines have been fi tted
with centrifugal clutches, usually designed to
fit into and work as part of the fl ywheel.
These clutches are set to engage at speeds
far higher than engine idling speed, so the
engines don't have to be slowed down as fa r
as they do on model planes. Since all engine
throttles are proportional, it is possible to
engage these clutches very smoothly; most
clutches have replaceable fric tion shoes to
take ca re of wear. On cars with gear boxes,
the clutch goes between engine crankshaft
and gearbox input. On sidewinders (see
below) the clutch outer housing holds a small
pinion which engages a large gear on the
drive shaft. Most cars also carry simple
brakes of some sort. Engine compression will
slow down a car from high speed quite well,
but when the clutch disengages the ca r might
still be moving quite fast. The Heath car uses
thc outer housi ng of the clutch as a "brake
drum" ; the brake shoe is tied in with the
throttle linkage, starts to go into action as the
thrott le is reduced and the clutch releases.
Incidentally, most cars with sidewinder
engine mount have unsprung rea r wheels,
but front wheels are always sprung.

Sidewinders
One of the reasons car costs have gone

down has been the discovery that the two­
speed gear box thought to be mandatory on
early cars really isn't, and that much simpler
drive systems will do a fine job- and win
races. With the gear box, the engine was
mounted with the crankshaft fore and aft on
the chassis. Without the gear box the engine
is mounted with the crankshaft crossways;
such cars are termed "sidewinders". Drive
power is transferred from engine to rear
wheels either by gearing or by belt (cog-type
belts are best as they will not allow slippage).



The more knowledgeable drivers change
gear ratios to suit the type of racing to be
done, just as is done in full-sized cars. With­
out the gear box, only two proportional
channels arc required. While the Heathkit
GO-57 system can handle three servos, it
comes with only two, since the Spectre is a
sidewinder. The latter type of car makes two­
control systems entirely adequate for car
racing too, allowing further cost reduction.

Quite a few model plane fliers have become
enthusiastic car racers. As someone has
pointed out, a model plane crash can be a
"total"-plane, engine and even most of the
radio system wiped out. Cars crash too-they
run 01I the track, hit barricades strategically
placed for just this reason, one or more cars
can collide due to spin-outs or wild driving
etc. But the results arc seldom worse than
dented bodies, bent front ends etc. If properly
mounted, the engine, radio equipment and
most of the vital parts arc seldom damaged.
Most cars arc soon back on the track after
they have crashed, running as well as ever.
There arc among us, of course, many "frus­
trated Gran Prix drivers"; model car racing
olIers a reasonably low-cost way to work out
such frustrations. This probably influences
the changeover to cars from planes by some
of the model aviators; another influence is
the fact that they already have the radio
equipment, which can do double duty.

Control Frequencies
The present FCC rules allow only model

aircraft operation on the five spot RIC fre­
quencies in the 72-76 mc portion of the
Citizens Radio Service. Thus cars may be
operated legally on all the 27 mc RIC spots,
also on those popular for RIC in the upper
end of the ham 50 mc band. Several pro­
posals are before the FCC at present which
may change the disposition of spot frcquen-

Spectre and Heathkit 3-control transmitter.

Sources of Further Information
Radio Operated Au to Racing Assoc.
(2855 Velasco Lane, Costa Mesa, Calif.
92626). Yearly dues $5, brings monthly
R evup bulletin. Headquarters can tell
you where groups gather or race in
your particular area. ROAR has many
foreign members.
Pit S top (Box 487, Sierra Madre, Calif.
91024). Only magazine devoted ex­
clusively to auto racing, with consider­
able content of model RC car material.
Yearly sub. $7.
Car Ra cing by R adio Control; up-to­
date book on model RIC car racing,
covers tuning, rules, engine info. radio
thcory etc. Check or M.O. for $3.95 to
George Siposs (2855 Valasco Lane,
Costa Mesa, Calif. 92626).
Ca ta logll: Many concerns advertising
in Pit Stop and in the model plane
magazines olIer catalogs at low cost.
One of the most complete is that from
Delta Systems (Box 754, 4363 Selwyn
Lane, Bridgeton Mo. 63042). This $1
catalog contains many pages of general
model car info, as well as comprehen­
sive listing of Delta cars and acces­
sories. 30 pages.
Manual.: Spectre assembly manual
(Heath Co. Benton Harbor, Mich.
49022) is a 48 p. book with many fold­
outs, costs $2. Much useful info in this
car, its construction, running, etc.

cies and types of RIC models that may be
operated on 72-76 mc. The model boatmen
arc also after some spots in this range (many
operate illegally there now). Generally, RIC
planes require the highest transmitter power;
they are sometimes flown well over a quarter
mile away from the pilot. RIC model sail­
boats require a fair range too, especially for
racing; model powerboats generally are kept
quite close to the transmitter, as arc model
race cars. One simply can't see what the little
cars are doing, when they are too far away,
and racing courses are set up with this in
mind. It is felt possible that car RI C systems
could do nicely with transmitter powers of
under J00 mw, so they would come within
the provisions of the FCC Part 15 rules. This
would open the possibility license-free oper­
ation, using quite a few spots in the 27 me
area not allowed presently for RIC, and they
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Spectre car kit partly assembled. Chassis is
heavy steel. Car weight 7% lb. ready to run.
Rear tires (top right) come cemented to wheels,
to prevent slippage. Engine, roll bar, front sus­
pension in place here. Aluminum plates at lower
right clamp to cylinder head for extra cooling.

Economy Systems
What docs a person with an urge for racing

do, if he can't afford even a "low-priced"
digital system, and car to match? There are
some good buys in used equipment at the
larger hobby shops. But if you want a lot of
fun with a little car you can even operate in
your home, there's one on the market. It is a
close scale copy of a Mustang Fastback, has
electric drive, and proportional steering; the

[Continued on page 98)

driver has a box with steering and throttle
levers: of. course, . but onl~ one box has any
t.i. :lfc~l~ry. This IS a digital system, and
the SIX digital channels required for the three
cars are sio:nPly all funneled out through the
one r.f, umt and antenna. With this system it
would be possible to race as many as 15 cars
together, on the 27 me RIC spots! Each car
receiver has a three-position switch so that. '
It can be handled by any of the three pairs of
digital outputs from three different control
boxes.

Since drive power is electric (small sealed
lead-acid batteries of six or 12v. are utilized),
proportional semiconductor switching can be
utilized to give any motor speed, either for­
ward or reverse. So far these cars haven't
reached the speeds attained by glow-engined
racers-the maker claims top speed of 20
m.p.h. (the average glow-engined car can hit
around 25 m.p.h.-but they can be operated
in many places where the noise, oil drippings,
smoke and fire hazard of gasoline powered
engines would be completely banned. Indoor
racing in the winter months comes immedi­
ately to mind.

could still keep clear of CB phone inter­
ference. Extensive trials will be needed to
prove or disprove under 100 mw operation.

As with other types of RIC racing, quick­
frequency-change is most helpful. This has
been available in German R/.C equipment
for years, but is just being offered by our
own makers now. It will doubtless expand.
Easi ly-removable crystals are utilized in both
transmitter and receiver (all R IC superhets
are crystal-controlled) and with a shift of
crystals, no retuning is required. Of course
this requires a compromise in initial tuning,
and output is not as high (or receiver sensitiv­
ity as good) on every spot frequency in the
27 me band, for example. But despite the in­
evitable drop in system efficiency when oper­
ating ofT the center frequencies to which such
systems arc tuned, this sort of frequency
change has proven quite acceptable.

Electric Cars
Many model race car drivers wouldn't

enjoy the hobby if it weren't for the snarl of
the glow engines, the very high speeds they
allow (up to 30 m.p.h. or more actual), even
the smell of burning castor oil! But there are
places and conditions that don't allow the
use of glow engines. Here electric drive would
be ideal-and one maker is seriously involved
in this field. The Scorpion (Control Tech­
nology Inco has several very interesting tricks.
For example, three cars may be raced to­
gether, utilizing only one r.f. channel. Each

Top view of cor chassis of Citixen-Shlp Radio's
"Curtis-Cor." Note large extra cooling plate on
cylinder head of engine (six bolts in circle at
right. Just to rear of plate at lower right is clutch
and brake assembly, driven by toothed belt from
engine flywheel. Steering servo on side, just
rear of front wheel tiebcr, Throttle-broke servo
along lower chassis side, receiver and battery

above it. Fuel tank for right.
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Inflation fighters
For what you'd pay for somebody else's propo rig
•••you can buy the whole Heathkit " RIC line.

How's that for beating Inllatlon!

Kit GOA-57.1 . transmiller. battery, charging cord, (speci fy Ireq.
desired), 5 Ibs ".,., ,. " 54,95"
Kit GDA-57-2, receiver only (speCl ly treq. desired),
3 Ibs " ••.•• , . ... ....... .. . • . , " , .. 34.95-
Kit GOA-19-4. 1 servo, 1 lb 21.50-

HealhkU "Spectre" l'1 Scale RIC Car
Only complete car kit on the market today . . . at any price. One-­
piece chrome plated etee! chassis Is a true Irame ... tracks &
hand les like a Gran Prix machine at scale speeds of 200 mph.
Adjustable caster & toe-in, special lormula rubber tires and In­
dependent front suspension give "Spectre" cornering traction al
speeds thai put olher cars 011 the track. Car cernes- complete
with hlgh-lmpacl plastic snap-on body, chassis, wheels & tires,
fuel lank & tubing, R IC equipment case & foam padding, gears,
ules, servo linkage 5. mounting tape, all hardware. decals. eum­
bers ••• everything except engine & RIC electronics.
Kit GD.l0t RIC car only. 111bs. • . . . . . . . . . . . . . . . . . . . . 49.95­
A..embled GOA-101-2 vece .19 RIC engine. 1 lb• . . . . .. 29.95-

•
Heathkit 3-Channel RIC System
Reliable digital clrcuilry for interference-free operation. Power­
ful transmitter wllh pre-assembled RF section has trim conl rols
that leave sticks always centered. Receiver housed in vi rt ually
Indesl ructable 2 oz. nylon case 2V. · L x 1~· W x 1~· D. Double­
tuned front end , RF amplifier. dual AGC and ceramic IF fi lters
for peak performance. System inclUdes 2 seNOS with 2 li near
artd 1 rolary output each for extra versatili ty. Rechargeable
nickel-cadmlum battery packs In both transmiller and receiver
with built-In charger.
Kil GO·57. transmitter. receiver. 2 servos. batteries. charging
cord. ,witches and soldering iron ; speci fy 27 MHz. 53 MHz. (If

72 MHz (for planes only), 8 Ibs• . . . . . . . . . . • • . • • . • . • . 129.95-

Heathkit 5-Channel RIC System
Powerfu l transmitter has pre-ali gned & assembled RF ci rcuit.
Krait st ic ks with thumb lever t r im adjustment. Flat -pac k re­
c hargeable receiver & transmitter batteries. 2.3 oz. receivqr ha s
ceramic IF fitters lor sharp select ivity. Four servos. Choice of 5
frequenciee In each 01 3 bands. Includes soldering Iron,
Kit GD-19. 11 Ibs 219.95"

New Heathkit Servo SImula tor
Use it in field contests for making servo ad ju stments wh ile trans­
mitter Is Impounded. Takes place of both transmitter and re­
ceiver to power serve direclly wh ile making adjustments. Can
also be used lor Chargi ng both receiver and glow plug batteries.
Powered from ei ther 120 VAC or optional internal battery. Comes
complete with exira connectors for receiver battery and servo.
Battery not included.
Kit GD-2De. 2 Ibs. . . . . . . . . . • • • • • • . • • .. .. . . • • . . . .. . 19.95"
GDA· 19-3. optional battery, 1 lb. ....•••••• •••••••••• 9.95 "

HeathkU "Thumb Tach"
Measures RPM of any rolaling device .. • propellers, gears, fly­
wtleels. ShaMs, etc. Tw o ranges : 1)-5.000 & 0-25.000 RPM . 3%
accuracy. No direc t connection •.. uses reflected light pu lses,
cen-t load engine. Unlimited uses In RIC modeling .. • needle
valve adjuslments, comparing fuels and glow plugs: indicates
power loss, Shows peak in RPM you can't hear, Fast, easy
assembly.
KII Go.69. 2 lb• • • . . • • • . .. . . . . . . . , . . .. .....•.• • ••• 19.95 6

FREE
NEW 1971 CATALOG

r f<llurlnl Illne NICI lkllens of
Olll« • ..:It'''I _ k'b tor
1Iomt. 1\otIlI" 1"1 I IICl u,...II:.,
tdUelliolI I "" ncru tloll ..•
_ r 300 .",·lo-buUd, full-to­
lIH .lecttOllk: ' Ib in Ill . Gtlrour fltH toPJ _ • • • _
touPOll lit wril.: " "Ill Com­
.....,.. Itnlon Harbor. lllieN ·,an .t022.
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Ham Nel $74.95

Ham Nel $180.00

Ham Nel $9.95Order No. 340

Three-Element MODEL 23
• Gain 9db.
• Front to back rat io 2Odb.
• Maximum power input 1 KW.
• VSWR 1.5:1.
• longest element 3'6 " on 3' boom,
• Turning radius 4',340

Order No. 725

Hy-Gain concept in beam construction results in actual delivered per­
formance equalling maximum theoretical gain. Strategically staggered.

optimum spaced elements are referenced solely
to increased field strength intensity and pattern
control . thus delivering tremendous increases
in directional gain not attainable with close
spaced beams or optimum spaced beams using
lineari ty as the so le reference.

Order No. 362

STACKED JAY-POLES

MAXIMUM PERFORMANCE BEAMS

FOR 2-METERING AT ITS VERY BEST.

Four-Element MODEL 725
• Commercial Grade.
• Dipoles may be oriented for omnidirectional radiation with up to 6.1db

gain, or for offse t semidirectional radiation with up to 9.5db gain.
• Broad band response provides SWR of 1.5:1 .
• Center fed for best low angle radiat ion characteristics.
• Antenna at DC ground.
• Easily mai ntained with replaceable elements and phasing harness.
• Mast height 21' : diameter 2".

Four-Element MODEL SJ2S4
• All driven array delivering 6.2db omnid irectional gain.
• Power lim il 1 KW PEP; 250 walls AM.
• VSWR 1.2:1.
• Uniquely designed phasing and matching harness maintains perfect

parallel phase relationship.
• Extremely broad band response.
• Center fed to minimize beam tilt ing for better low angle radiation.
• Open construction minimizes failure due to moisture and condensation.
• Entire antenna at DC ground.
• Mast height 21 ' ; diameter 2" ; may be side mounted on mast or mounted

on a roof saddle.

Here are the leaders in the line

I,,
,

725

The most powerful antennas under the sun!

362

28 • CO • June, 1971



338

Fifteen-Element MODEL 2158
• Gain 17.8db.
• Front to back rat io 25-3Odb.
• Maximum power input 1 KW.
• VSWR 1.5:1.
• Longest element 3'6" on 28' boom.
• Turning radius 14' .
Order No. 231 Ham Net $41 .50

-

Ham Net $7.95

Ham Net $14.95

----
341

Eight-Element
MODEL 28
• Gain 14.5db.
• Front to back ratio 25-30db.
• Maximum power input 1 KW.
• VSWR 1.5 :1 .
• Longest element 3'6" on 14' boom.
• Turning rad ius 7'6" .
Order No. 341 Ham Net $19.95

Order No. 596

Order No. 338

Colinear Gain MODEL GPG-2
• Only single element omnid irect ional gain antenna available

for 2 meters.
• Gain 3.4db.
• VSWR less th an 1.5 :1 .
• All steel parts are iri di te treated to Mil specs.

and some of the reasons why

HY-GAIN ELECTRONICS CORPORAliON
P.O. Box S407-FF, lincoln, Nebraska 68505

See the best dealer under the sun - th e one who
handles all Hy-Gein products.

GROUND PLANES
Standard MODEL SGP-2 fo r 108 thru 450 MHz 596
• Unity gain v. wave length.
• Supplied wi th cutting chart for tuning to any discrete freq uency

in the 108-450 MHz range.
• Beta match of feedl ine to antenna for optimum perfo rmance.
• Takes maximum legal power.
• Enti re antenna at DC ground.

.MAKE IT A• • •
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SSB Power Meters:

How To Read Them
BY DOUGLAS H. HORNER,*W~HUF

Is your s.s.b. transmitter or amplifier giving all the power it should? Don't
look at the plate current or output power meter to find out. The author tells

why.

M AN Y amateurs (and some professionals)
who use s.s.b, on the amateur bands prob­
ably have engaged in spirited discussions
about what meaning can be derived from the
meters on their transmitters. Manufacturers
rate a transmitter at "2KW PEP," or "maxi­
mum legal input," but the owner/operator
has some difficu lty equating these ratings with
the movemen t of the meter needle, and FCC
regula tions.

T he subject never has been completely re­
so lved; major engineering organizations of
unquestionable reputat ion do not agree and
the amateur should not be embarrassed by
his confusion-of difference of opinion.

The purpose of this article is to attempt to
explain some of the reasons for this state of
affairs-why, "my meter reads so low and
Joe, down the block with the same type trans­
mitter gels readings so much higher."

To help illustrate some concepts, s.s.b,
can be compared with a.m., because if an
3.01 . transmitter is modulated in excess of
100%, distortion will occur and an s.s.b.
linear amplifier likewise distorts when driven
beyond its capability, so a similarity exists
between a.m. modulator and s.s.b. linear
meter readings.

If a transmitter is modulated with un­
processed speech with the level so adjusted
that the peaks occasionally reach 100%, the
indicated level of modulation on a "standard"
meter will be in the neighborhood of 20 % to
30%. The same ratio will exist for an s.s.b.
transmitter; if the c.w, input is I kw, the
average indicated input on speech will be
around 200 to 300 walls.

· 1260 E. Avenue, Marion, Iowa 52302
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Why do these large ratios of indicated
power exist? A number of underlying causes
must be covered to offer even a portion of
the answer. A part lies in the nature of speech
itself which can be divided into:

I. "Voiced' sounds which involve the
vocal cords, low frequencies and much
power.

2. "Unvoiced" sounds which are produced
by moving air through constric ted passages
formed by the mouth, tongue, teeth, etc.
These are higher in frequency and of low
average power.

Differences in meter readings with differ­
ent persons speaking into the same micro­
phone and transmitter will occur because no
two voices have the same peak-to-average
ratio, and the harmonic -energy content of
voices varies considerably.

One factor that has received lillie allen­
tion in amateur radio, but has long been a
problem in the broadcasting industry is that
it is the rule, rather than the exception, that
the energy in a person's voice is not evenly
distributed above and below a "zero power"
reference line. Close study of scope patterns,
particularly the trapezoidal pattern formed
when monitoring an 3 .01. transmitter, will
reveal that some voices modulate much more
heavily in one direction than another. In view
that negative modulation peaks cause splatte r
and positive peaks do not, some broadcast
station Chief Engineers cleverly install a line­
reversing switch at the audio input to trans­
mitters. and use whatever setting gives the
highest average modulation (and highest
meter readings) for a particular announcer.
This is such a universal problem at least one



, . manufacturer supplies a device that causes
the audio energy to be symetrically dis­
tributed between the positive and negative
portions of the envelope.

A few amateurs have reversed the con­
nections to the transformer in their dynamic
microphones, thus providing a phase-reversal
of the audio signal, wh ich allows the "meters
to read higher." This takes place because the
shape of the envelope driving the final grid
or grids of their s.s.b. exciter has lesser peaks
in the positive d irection ; a.l.c. is derived from
small current flow when the fi nal grids are
driven positive, so the amplifier is d riven to
a higher power level- and the meters read
higher. Of course. if you optimize your
microphone for your voice, you might at the
same time degrade it for another person.

Meter movements have natural inertia plus
del iberately introduced damping to prevent
overshoot. This increases the time necessary
for the needle to respond to applied energy
and willcause deceptively low readings as a
result of bursts of short duration. Meters
used in broadcasting are made to close tol­
erances of inertia, damping, response time.
etc., as their characte ristics are specified by
FCC rules. Meters used in amateur equip­
ment show rather wide variations from one
unit to another due to manufacturing toler­
ances, but they are also less expensive.

The frequency distribution of one's voice
and the fact that meters respond less to
energy of short duration is mentioned be­
cause different voices, each reaching the
same peak level, will give different readings.
As meters respond better to energy of longer
duration and the low-frequency cutoff of the

many makes o f s.s.b. transmitters varies
widely, the variation from one unit to another
in transmitters of the same make and model
probably is greater than man y realize. If one
transm itter passes energy down to 100 cycles
and another to 500 cycles, the meters on the
first transm itter will read much higher if both
are transm itt ing the same peak power. The
frequency response of the microphone con­
tri butes to th is significantly, too.

From the fo regoi ng we may concl ude that
how high the meter on your s.s.b. transmitter
will read when yo u are speaking depends
upon:

I. T he frequency-distribution of energy in
your vorce.

2. T he peak-to-average ra tio of your voice.
3. The symmetry of your voice energy.

4. T he chance phase relationship between
your voice and the phase of the envelope
driving the fi nal grids (from which a.l.c. is
derived) in your transm itter.

5. T he freq uency response of your micro­
phone.

6. The aud io bandpass o f your particular
transmitcr.

7. The time constant and damping char­
acteristics if the meter th at happened to be
installed in your unit.

8. And, perhaps, the time-constant deter­
mining components in the a.l.e. circuit of
your transmitter.

The information provided so far points to
the conclusion that the plate current meter
(or r.f. wattmeter or r. f. ammeter) doesn't
tell you very much about how your trans­
mitter really is operating, and th is is correct.

[Continued on page 911

All ~ iqui Wireless And Radia DisplaJr
. . -

I~'1- I !, ~-,
•. I............ I • • • •

A FINE exhibit of an;ique wireless and
radio equipment is on display at the Aero­
Space Museum, Balboa Park, San Diego,
California. The members of the San Diego
Chapter of QSWA, under the direction of
J im Barth, W6KCO, have installed this
unique display which should be of interest to
the general public and educational for the
many school children who visit this fine
museum. Things of interest include a display
of early radio tubes from land, sea, and air­
craft equipment and a model 1920 wireless
station. -
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New Amateur Products
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Interguard Corporation

I NTERGUARD Corp. is now marketing a resi­
dential alarm called "The Screamer:' It offers
open door protection and security against 3-way
intrusion. At home, when the door is forced. a
piercing horn is activated. When you are away,
the alarm will activate within 15 seconds and
echo through an apartment building or neigh­
borhood upon intrusion. A key must then be
used to deactivate the alarm. When answering
the door a momentary pushbutton can be held
which when released will activate the alarm. It
is self-contained and self-powered. and features
easy insta llation. For full particulars write to:
Interguard Corporation, 434 Ave. of the Ameri­
cas. N.Y., N.Y. 10011 or circle 84 on the Reader
Service coupon.

Alpha Electronic Services

T liE addition of sub-audible continuous tone
squelch to the Motorola Motrac series of radios
has been made easy by the new Alpha MK-21
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Motrac tone mounting kit. Utilizing the MK-21
makes possible rapid field conversion of pre­
viously non-toned Motrac radio units. For de­
tailed information write to: Alpha Electronic
Services. Inc., 8431 Monroe Ave.• Stanton, Cal­
ifornia 90680 or circle 85 on the Reader Service
coupon.

Mosley Electronics

A N all new mobile antenna system called the
"Rode-Master" is being announced by Mosley
Electronics. Five new interchangeable coils for
10, 15,20.40, & 75/ 80 plus a six meter antenna
comprise the system which has a power rating of
200 watts on a.m. and 400 watts p.e.p. The sys­
tem also features the Mosley guarantee of an
adjustable v.s.w.r. of 1.5/1 or better at any given
frequency on each band. Full mounting options
are available. For a complete data sheet show­
ing all the Rode-Master features write to: Mosley
Electronics, 46 10 N. Lindbergh Blvd., Bridgeton,
Missouri 63044 or circle 86 on the Reader Serv­
ice coupon.

CU).......

I,

Avanti R&D, Inc.

A vANTI announces their Model ARD-25 7
omnidirectional 2-meter f.m. antenna. The pat­
ented tapered skirt configuration is reported to
give 4.17 db gain (measured over a 1/4 wave
ground plane) plus a low angle of radiation that
has proven effective in eliminati ng dead spots.
All aircraft quality aluminum and fiberglass are
used in construction. The antenna sells for
$44.95. For more information write to: Avanti
Research & Development, Inc., 33-35 W. Fuller­
ton Ave., Addison, Illinois 60101 or circle 87
on the Reader Service coupon.



Mode10B10-15A

Ham Net $149.95

Ham Net $109.95

• Heavy gauge 13' boom
• Longest element 23'
• Turn ing rad ius 13.5'
• Easily installed in min imum space

O rder No. 394

Order No. 330

Th e most powerful antennas under the sun!

Model204BA

See the best dea ler under the sun - the one who handles all Hy-Gain products.

P.O. Box 5407-FF. Lincoln, Nebraska 68505
HY-GAIN ELECTRONICS CORPORATION

OOEl 0810·15A
Gives the 10 and 15 Meter Bands

a Real Working Over

Equipped with exc lusive Hy-Gain Hy-Q t raps, the Model OB10-1 5A an­
tenna delivers uncompromisin g perfo rmance on both 10 an d 15 meters,
both stateside and OX.

• B.4db gain on 10 meters
• B.3db gai n in 15 meters
• FIB rat io 15db to 25db
• SWR less than 2:1
• Takes maximum legal power

For Tri-Band Operation, Add the Model 204BA
A tiger on 20 meters. easily installed on same tower with Model OB10-15A.

• 10db forward gain
• Up to 2Bdb FIB ratio
• SWR less than 1.5 ;1
• Maximum power input 1 kw, AM
• Four full spaced elements on 26' boom ; longest element 36'6"
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it would still be the best 2 meter FM
transceiver on the market!

WANTA LISTEN

TRAi'lSWT
CH~l.......

o
,
•

•
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•
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ON 1I '76"?

JUST

SWITCH TO

AND 6

WHAT IS A " CRYSTIPl EXER TU NER" ?

Irs
•
4- NEW SYNTHESI ZING SYSTEM .

WHAT DOES IT DO FO R THE FM-27?
IT PROVIDES INSTANT, PRECISE DIRECT-READOUT SELECTION OF 200
RECE IVE CHANN ELS - WITH NO CRYSTALS TO BUY!

WHAT ARE SOME OF THE OTH ER FM-27 FEATURES?
ALL SOLI D STATE . EXTREMELY COMPACT . 22 WATTS OUTPUT · BUILT-IN
4 V2 INCH SPEAKER PROVIDES SUPERB AUDIO . DISCRIMINATOR METER
• .25 ~V SENSITI VITY . SPE ECH PROCESSING . RUGG ED . RELIABLE
• 10 INDEPENDENT TRANSMIT CHANNELS . MOBILE MOUNT

D1MENSIONS - 3 V2 " H x 70/0 " W x 9" D.

e. t . associates. inc. LITTELL RD.. EAST HANOVER, N. J. 07936
PHONE: (201) 887-4940
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B Y G LE N E . ZOOK,* K9STH/ S

Feequem-y

420-422 me
422-425 me
425-427 me
427-429 me
429-431 me
431 -438 me

nel a ppears at 444.5 me, this channel is not
pai red for repeater operat ion. Of course some
a reas use o ther frequencies for ATV, but the
basic plan could be changed in these areas out­
side Texas. T he nutshell consolidation of the
Texas plan is as follows:

Use

Intercity repeate r links
Local repeater audio links
Intercity repeater links
Local repeater audio links
Primary repeater control links
General amateur use

excepting f.m
438-442 me ATV sideba nds
442-445 mc f.m. repeater outputs
445-447 me Direct f.m . frequencies
447-450 me f.m . repeater inputs

A s sta ted before, the ATV audio freque ncy
of 444.5 mc is not paired for repeater operation.
The frequency 449.5 mc is suggested as a direct
and DX frequency. The u.h.f. repeaters follow
commercial policies of using high side in a nd
low side out with 5 me spacing. The original
channel spacing is 100 ke starti ng at 449.900 me
down and with a future of 50 and 25 kc channe l
spacing as used in commercial applications .
449.1 is the primary repea ter input channe l with
444.1 me as the output frequency. The second­
a ry repeater pair is 449.0 / 444.0 mc and the
terciary repeater pair is 449.2/444.2 mc

The reason for presenting the Texa~ VHF
F M Soc iet y plan is to a waken f.m.'ers to the
possibility of chaos on 450. Ten years ago no
one suspected the rapid growth a nd crowding
on two meters. Fortunate ly, early f.m.'ers agreed
on 60 kc channe ls (now 30 kc with narrowband)
a nd, for the most pari, two meter repeaters fol­
low some so rt of channe lization. The two mei er
trend is towards 600 kc channel spacing for
input a nd output, a nd a simi lar plan need be
adopted fo r 450. Commercia l standards for
which the majority of equipment used on 420­
450 mc was designed is 50 kc channel spacing.
Thus, the possibility of adapting commercial
sia nda rds as done by the Texas VHF EM
Society.

An inside view of the Ross & White TE-2 single­
tone e ncode r. The size of the unit can be judged
by comparison to the 9 vo lt transistor radio

battery.

•
~

•

T in: growth of f.m. repealers on both six and
two meters is beginning 10 present a problem in
another related band. the 420-450 me band.
\Vhy? This is where most contro l links and
superviso ry controls arc located. Also, with the
splitting of the 450-470 me commercia l Ire­
quencies, much equipment is becoming available
for mobile and repeater use on the 420-450 me
band. Thus. the squeeze is on. The best way to
prevent chaos in the future is to plan now for
the intelligent usc of the 420-450 me band . A
pioneer in this planning is the Texas V HF FM
Society. AI the February 27-28. 1971, mee ting
in San Antonio the Society adopted a plan pro­
posed by the North Texas Repea ter Associa tion
to coordinate the use of c hannels in the 420­
45 0 mc range. Many amateurs appear not to be
aware that there is a commercia l band just be low
the 3/4 meter band . Th is band is from 406 to
420 mc and is used primarily by the United
Sta tes Governme nt a nd its va rious agencies. The
equipment used down there is exactly its 450­
470 counterpart except for the frequency
covered. T his equipment is not quite as common
as the 450·470 mc equipment, bu t the demand
is small a nd thus the price remains down. Spec­
tronies (Art Householder) in Chicago has equip­
ment in th is range and I believe that Mann on
the West Coast also has such items for sale. The
o ther f.m. surplus houses may also have equip­
ment built for the 406-420 mc range. The rea­
soning for the acquisition of the 406-420 me
equipment is to place the repeater audio links
and primary control links down in the relatively
unused part of the band. Al so, since equipment
for this part of the band is not as readily ac­
cessible as for the high end, there is less chance
of unauthorized use of control frequencies. How­
ever, there is sufficient equipment to provide the
required control stations and link stations with
all that is needed. The Texas plan is relatively
simple: Audio a nd control links are between 420
and 431 me: a.m., C.W., s.s.b.. etc. are between
431 and 438.2 mc; ATV video sideba nds of
major intensity are between 438.2 and 441.8
me (ce nter frequency 440.0 mc); and general f.rn.
from 442 to 450 mc. Since th~ ATV audio chan-

· S 18 Brentwood Lane, Richa rdson, Texas 75080
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Fig. I-Schematic for a suitable dummy load.
Enclose the load in a mini-box. Metering of the
dummy lood is shown but is an optional feature.

OJ-Germanium small signal diode . (l N34A
suitable.

M1 -0-l ma maximum, 0-50 uo preferable .
R, - See text for computat ion and formula .
Rx- Ad just for desired meter deflection (ma y be

carbon potentiometer).

Equipment Review
The accessory items now available to the

amateur f.rn. operalor are numerous, with many
more to come. The mini-review for this month
is the single-tone encoders manufactured by
Ross a nd white Electronics Compa ny. T wo
models of the lone encoder are available. The
first model is the TE-2 which has a choice of
IWO lone frequencies a nd the second model is
the TE·5 which has a choice of five lone fre­
quencies. Both models have an internal 9 vo lt
transistor radio type battery for power, thus
a llowing use with any of the various rigs in use.
Basic co nstruction is a ll solid-state on G-IO
epoxy board material. Tone frequencies from
1600 10 2800 c.p.s, with a duration of 0.4 sec­
onds (nominal). The output is sine wave a nd
provision is made 10 match low, medium, a nd
high impedance audio lines. The case is mad e
from moulded high-impact plastic a nd is about
3 JA" X 2" X I JA" (these measurements made
with my ru ler, so are :::t: 1/8 " or so). The TE·2
unit was tested with tones of 1800 and 2100
c.p.s, Output was well within the 2% tolerance
on fre quency. Construction was good, a lthough
some resin resid ue was on the board. Operation
was sim ple a nd effec tive. Although the repeaters
in the Dallas/Ft. Worth a rea require no tone
access, the encoder will be use ful whe n travel­
ling in areas where lone burst is required. Ross
a nd \Vhite can fu rnish connection information
for your individual f.m. unit, so the versatility
of the e ncoder is co nside rable. The size is small
enough to be used with portable equipment or
the guts can be pulled from the plastic box and
mounted inside the control head. When orde r­
ing either model the following information must
be supplied : Model de sired ; Tone frequencies
(may he reset in field); and make and model of
f.m. unit with which encoder is to be used. The
price of the 2 tone TE-2 is $39.95 postpaid and
the 5 tone TE·5 is $49.95 postpaid from the

manufact urer, Ross a nd White Company, 50
West D undee Road, Wheeling, Illinois 60090.
Tell them CQ sent yo u.

Technical Talk
Up to now the Technical Talk section has

bee n directed at the establishment of a local
repeater and its associated co ntrols. Although
this was interesting to many f.m .'ers it probably
was only of passing interest to the non re peater
owner. Thus this month and the next severa l
months will deal with a phase of f.m. necessary
to everyone: Namely, test equipment a nd how
to use it.

As this is being typed some f.rn. amateur is
repeatedly keying the FI. Worth .34/ .94 re­
peater. Why ? He is not using dummy load for
tuneup and is rapidl y losing friends. Situations
like thi s a re o ften the rule rather tha n the ex­
ception. Some amateurs do not care if they
interfere with other stations. Still o thers either
do not have need of a dummy load enough to
just ify the purchase of a com mercia l unit. SliII
o thers don't rea lize that a light bulb not o nly
does not present a 50 ohm load at two meters or
higher but makes a fai r a ntenna . Thus, the first
hal f of the Technical Talk will cover the bui ld­
ing of a suita ble dummy load .

Most f.m . units now in use fall into the 10
to 25 watt output class. A suitable load for these
units can be constructed from ordinary 2 watt
carbon resistors in pa ra llel. This load resistor can
then be enclosed in a small mini-box (with a few
ventilation holes drilled) to prevent radiation.
This idea is nOI new. Simi lar loads have been
presented at various times in all the amateur
magazines a nd handbooks, bUI they require
repeating. Provision can be made to tap off a
relative output indicat ion for readou t on a me ter
movement. The va lue of resistor to use can be
calculated by dividing the power o utpu t of the
transmitter by 2 and mult iplying by 50 ohms.
The number of resistors required is the result
of dividing the power by 2. For example, if the
power output were 10 watts, the required num­
ber of resistors at 2 wa tts required would be 5.
Multiplying 5 X 50 = 250 ohms. T he nearest
value to th is normall y avai lable would be 270
ohms. The resultan t load would be 270/5 or
54 ohms. This is well within 10% of the desired
50 ohm load a nd is probably closer than your
antenna. Sketches of physical layout a nd sche­
matics appear as figures I and 2. For grea te r
power dissipation the load resistor can be placed
in a contai ner with light oil such as transformer
oil. A short term substitute would be cooking
oil , but it is much inferior. Do not use motor
oil.

The second test item is a d.c, source for check­
ing out mobile units. Several amateurs have
written fo r such information and the schematic
in figure 3 has been sent to them. The power
supply is not regulated, but will function well

I
I
I
I
I
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C, . C, -12,500 ml, 15 v.d.c, (or la rge r).
0 1, O2 • 0 3 , 0 ..- 50 p .i.v. at desire d current.

Fig . 3 -A basic bench type d .c, power supply.
For best results, control the input voltage with
a variac or solid state device.

Fig. 2- Basic construction of the dummy load.
The shape of the terminat ion pla te s is immaterial.
Fo r best results enclose the dummy load in a

mini-box or other shielded enclosure.
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Ontario
Ottawa VE3CRA 146.46 146.94
Renfrew VE3STP 146.34 147.06
Kingston VE3KBR 146.46 146.94
Peterboro VE3PBO 146.34 146.94
Oshawa VE30SH 146.40 147.12
Toronto VE3MOT 146.58 147.18
Toronto VE3RPT 146.46 146.94
Toronto VE3SIX 52.76 52.525
Sr. Cather ines VE3NRS 146.22 147.24
Grimsby VE3LC R 146.49 147.09
Hamilton VE3DRW 146.16 146.76
Kitchener VE3KSR 146.34 146.94
Kitchener VE3KSR 146.37 146.97
London VE3LAC 146.46 147.06
New Liskeard • 146.46 146.94
Sudbury VE3SRS 146.46 146.94
Sault Ste. Marie VE3SSM 146.46 146.94
Sault Ste. Marie VE3SSM 146.34 146.94
Thunder Ilay • 146.46 146.94
Ori lla • 146.34 146.94

Western Provinces
Winnipeg,1\ lan. VE4X K 146.46 146.94
Brandon, Man. • 146.34 146.94
Regina. Sask. VE5SS 146.46 147.33
Calgary. Alta. VE6A UY 146.46 147.00
Edmonto n, Alta. VE6WO 146.46 147.33
C ra nbrook, B.C. VE7CAP 146.46 147.33
Nelson. B.C . VE7BTU 146.46 147.33
Vancouver, B.C. VE7BUZ 146.34 146.94

lop"' ~TI'c""om A.C ... .,.
or Yal"1OC I

IAJ4':tliUI1 Can Inpul Output

A tlantic Provinces
SI. John's Nfld. VOI GT 146.46 146.94
Sydney. N.S. VEIJD 146.46 146.94
T ruro . N.S. VE IXK 146.46 146.94
Hal ifax. N.S. VE l ARC 146.46 146.94
M oncton, N .B. VE l VHF 146.46 146.94
SI. John. N .B. VEIKI 146.46 146.94
Queb ec
M atane VE2CSL 146.46 146.94
Riviere-du-Lo up VE2NY 146.46 146.94
Chicoutimi VE2CRS 146.46 146.94
Q uebec City VE20M 146.46 146.94
Quebec Ci ty VE2VD 146.52 147.50
Trois Ri vieres VE2AT 146.46 146.94
Sherbrooke VE2FZ 146.46 146.94
Montreal VE2CAT 146.1 8 146.64
Montreal VE2CLA 146.10 147.30
Montreal VE2MT 146.46 147.06
Montreal VE2PY 146.28 146.88
Montreal VE2RM 146.40 147.1 8
Montreal VE2TA 146.52 147.50
Montreal VE2XW 146.70 147.60

over a fairly large current range. N o specific
transformer or current rating is called out. The
larger the transformer rating the greater the
current which ca n be pulled from it. When serv­
icing primary transistorized equipment the out­
put voltage must be prevented from going too
high. This can be accomplished by placing a
load to draw approximately I amp across the
output. This load may be built into the unit.
\Vhen servicing tube type equipment the filament
drain will keep the o utput voltage from go ing
too high. Th is supply is basic and the voltage
will vary from about 15 volts down to 12.5 volts
at maximum current rating of the transformer
used. This is in the range of the voltage in the
usua l automobile. The higher the current rating
of the transformer. the less the voltage drop.
N o speci fic part numbers are called out. Silicon
rectifiers and bridge assemblies are available
from both new and surplus sources as are suit­
able transformers and ca paci tors. By the way,
the more capacitance the better, The basic sche­
matic appears as figure 3.

Canadian Repealers
A s summer approac hes, many amateurs will

be heading into the northern parts of the United
State s, and even into Canada . Believe it or not,
there is extensive f.m. activity north of the
border. Remember that when travelling in
Ca nada that prior permission for operation must
be obtained from the Ca nadian Government.
Thanks to W5 HS/VE3. one of my amateur
friend s who has been on assignment in Toronto
for severa l months, a list of Canadian repeaters
has been obtained. Most of these repeaters are
operational at the time of this writing. Those
repeaters which are proposed but not operational
are marked (*) .
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147.33 146.58

146.58 147.33?
•

VE7ACSVancouver, B.C.
Prince

George, B.C.

As can be seen the f.m. activity in Canada is
growing about as fast as in the United States.
This is the type of inform ation which I need to
keep you, the f. m. minded amateur, up-to-date
in the f.m. world. How about it.

Q&A

Q. Will you send me a copy of the manual for
a Motorola T43GGV?

A. This is typical of several requests for com­
plete ma nuals on obsolete f.m, equipment. F irst
of a ll, the ma nuals on most lube-type f.m. equip­
ment now being used by amateur I.m.ts have
been ou t-of-pri nt fo r five to ten years. Thus. they
are no longer available either from the manu­
fac ture r or from other sources. The expense o f
reproducing a manual by Xerox or simila r is
prohi bitive in both out-o f-pocket expense and
time required . The vast majority of obsolete
equipment now in use was manufactured by
either Motorola or General Electric. Within
the various models there are many variations
(over 50 in the T 43 series) with a book to go with
each. Thus, it is a practical impossibility to
reta in information on all possible varia tions.
However, most amateurs ca n work from a simi­
lar-to the desired schema tic. As a result, there
are two sources of information available. The
first is the M otorola FM Schematic Digest avail­
able from S. Wol f, 1100 Tremont Street, Boston.
Mass., and the G .E. Schematic Digests avai lable
from Gregory Electronics Corp. 249 Route 46,
Saddle Brook , N.J . Gregory also stocks the
Motorola Digest, as does Mann, Spectronics, and
others. I will usually refer all requests fo r infor­
mat ion on Motorola and General Electric equip­
ment to these sources. Thus, one ca n save time
by going to the proper source fi rst.

Q. Wh at are th e no r m al ton e - b ur st
fr e q u en ci e s ?

A. T he tone-burst or single-tone frequencies
commonly in use sta rt at 1800 c.p.s, and proceed
each 150 c.p.s. up to 3000 c.p.s. (maximum lone
frequency allowed by FCC regulations). For
example tone frequencies run 1800, 1950.21 00
c.p.s. and up.

Q . What are the advantages of tone-burst or
"whistle-on" repeaters?

A. Tone controlled access repeaters are most
effectively used in two specific cases. The first
case is when the repeater owners desire to reta in
a closed (not open for general use) repeater. The
second case is for use in areas where two or
more repeaters have a common input frequency

[Continued on page 100)

FIBER GLASS
SUPER QUAD ~~»
KITS FOR ALL~'L
FREnUENCIES

SIGNAL
DETECTORS

IIlnllllll

ANTENNA
HARDWARE

5 ALL NEW HELICOIDAL BEAMS
10M · 15M · 20M · 40M

A LL FIBERGLASS · LIGHT WEIGHT
JEL 40M · 46 LBS.

4

2

1
BALUNS
2000 P.E.P.
$12.95

FOR THE WORLD'S FINEST
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on the

, ~ w'd!! • • ~ tugl'l
P.. l!!nl No 3.531.n .

BEARCAT
FIRST AND FINEST

Scanning Monitor Receiver
Continuously scans from 1 to 8 FM channels you select.

You can hear the local repeaters
As well as

P O LI C E' S H E RI FF · WE A THER' CIVIL O E FE NS E

F IRE' B U S IN E SS' UTI LI TY ' MA R IN E' ET C

The Bearcat takes you where the ac tion is! Just turn it on and it searches
for the first active channel . . . stops for any transmission . . . then resum es
search . Red lights flash as channel s are scanned . . . steady light indicates
active channel . Switches let you se lect channe ls of greatest inte rest. Tran­
sistorized circuitry with pluq-in crystals. Front-mounted speaker makes it
ideal for table, desk, bedside. car or boat. U.S. made. Full one-year war­
ranty. Get the origina l. Get the Bearcal.

FROM $139.95 PLUS CRYST AL S @ $5.00 EACH

AT BETTER DEALERS EVERYWHERE

ELECTRA CORPORATION • CUMBER LAND IND 46229
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• • •
~hen it c~,:,es to great used mobile communications equipment . we wrote
the book ' " Send lor a tree copy 01 ··the book " (our new catalog).

Here ere only 8 tew 01 our LOW PR ICES:

2 METERS
MOTOROLA T43G SERIES. Receiver W. B. 30 walls. 10" $
Housing. 6/12 volts plus accessories . . . checked out .. 98.00
6 METERS
MOTOROLA. T51G SERIES. Wide Band Receiver. 60 $98 00
watts. 6/12 volts, plus accessories checked out •

MOTOROLA. FMTR 1400. Wide Band 6 or. 12 volts. $48 00
60 watts. Dynamotor P.S. Complete accessones •

UHF
GENERAL ELECTRIC. Model EG48S Accents cream

g~~f~ke~i;~?e..~~~.d...; :..l~..~.~.t~~.:i~~..~C.c.~~~.~~i~~. . ',$108.00
GENERAL ELECTRIC. MT42 Transistorized Power

~~::'~~~t~ ' ac~~~~~~~; ....:..C.'.~.~.~.;:.:c.~.~.c.~~~..~~t ..:..: $138.00
GENERAL ELECTRIC. MAE42. Vibrator power supply $98 00
15 walls plus accessories checked out •

Note: We have expanded our warehouse to double its capacity. We
can now stock a larger and more varied line of equipment. Should
you be in our area (15 minutes from N.Y.C.) you are cordially invited
in to browse. We now have the warehouse space to carry 15,000
pieces of used FM Mobile Communication Units.

For Your Convenience SCHEMATIC DIGESTS. ,"0 >1 _d' " '

G.E. SCHEMATIC OUTLINE AND INTERCONNECTION DIAGRAMS
FOR GE 2·WAY FM RADIOS.

Vol. t Pre-Progress Line ('49 - '55) 25-50 MHz 72-76 MHz
Vol . 2 Pre-Proqress Lme ('49 - '55)
150-170.405·425 MHz. 450-570 MHz each volume S4.50
MOTOROLA FM SCHEMATIC DIGEST
revised edition to 1960 S6.50
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Late Amateur Satellite News
BY GEORGE JACOBS,* W3ASK

S TEADY progress is being made in corn­
pleting what is hoped will become the next
rad io amateur sa tellite in space. Now called
AMSAT OSCAR-B (AD-B), the satellite will be­
come designated OSCAR-6 once it is success­
full y launched.

Three separate repeaters, built by groups
of radio amateurs in Austra lia , Europe and
the USA, arc nearing completion. Two of
these repeaters will be selected to fl y in the
AO-B satelli te.

The Australian project is a four-channel,
hard limi ting f.m. repeater designed by the
Project A USTRALIS team which was respons­
ible for the highly successful AUSTRALIS
OSCAR-5 satellite. This repeater will rece ive
d iscrete frequencies in the 2-meter ba nd
(145.80, 145.85,145.90 an d 145.95 mc), and
rcm odulatc and retransmit them on fo ur
correspondi ng frequenc ies in the 70 cm . band
(432.20, 432.25, 432.30 and 432.35 me).
The power output o f each channel will be
approximately one watt.

A EURO-OSCAR repeater, a project initiated
under the auspices of Region I of the Inter­
national Amateur Radio Union is also ncar­
ing completion. T his will be a ten wall
(p.e.p.) linear repeater, with a bandwidth of
approxi mately 50 kc. It will be capable of
receiving signals in a segment of the 70 em.
band, centered on a frequency of approxi­
mately 432.15 mc and relay them in the 2­
meter band, centered on a frequency of 145.­
95 me. T he repeater is designed fo r usc with
s.s.b., C.W. , f.rn., f.s .k. and amateur television
transmissions.

A third repeater is ready for testing in the
USA which was designed an d constructed by
members of the Rad io Amateur Satellite
Corp. (A MSAl). This two watt (p.e.p.) linear
repeater will have the capability of receiving
signals in a segment of the 2 meter approxi­
mately 100 kc wide centered on 145.95 me),
and rclay them in a similar segment in the
10 meter band, centered on a frequency of
approximately 29.5 me, This repeate r will be
capable of relaying any type of modulat ion
permitted in these two bands.

I,

"Space Communications Editor, CQ.
Clara Street, Silver Spring, M d. 20902.

11307
•

The AO-B satellite will be solar powered,
and it is being designed to have a useful life
of at least a year. The satelli te will also t rans­
mit signals that will be used for telemetry
measurements and tracking. Special circuitry
aboard the satelli te will enable its transmitters
to be controlled from the ground in the event
it becomes necessary to shut them off in order
to conserve power or eliminate interference.

NASA has already agreed to undertake the
launch of the next OSCAR satellite when it is
completed. While no launch date has yet been
set. AO-B will ride as a secondary payload as
soon as the required extra weight capacity
can be fou nd on a suitable primary m ission,
A launch may be possible later this year, or
during early 1972.

Flyover to Mark Special Day

T his June issue of CQ should be in the
hands of most of its readers in time to note
an importa nt day and an accompanyi ng ama­
teur satell ite event which will take place dur­
ing mid-M ay.

Monday, May 17 will be noted through­
out most of the world as World Telecom­
munication Day. This day is now set aside
each year to honor the birthdate (in 1865) of
the International Telecommunication Union,
an d to make the general public aware of the
importance of telecommunications in every­
day life. T he theme fo r this year's Day is
Space and Telecommunications.

One of the activities marking this event
in the USA will be the flight-testing of an
AO-B repeater, under simulated space con­
ditions, from an aircraft flying over the
eastern third of the country. The flight will
take place over the weekend of May 15-16.
weather permitting,

Since the AMSAT 2-to-1O meter repeater
is the most readily available, it has been
chosen for this flight. The aircraft will fly at
altitudes up to about I 1,000 feet, At this
alti tude the radio horizon should be about
150 miles, allowing communication through
the repeater between stations as much as 300
miles apart. Since there is the possibility that
the 10 meter down-link signal may also be
p ropagated by the ionosphere, signals from

•
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the repeater may be received over much
grea ter distances.

Plan s call for the fl ight to begin Saturday
mornmg, May 15 from Baltimore. The air­
craft will fl y north to Boston (at a ground
speed of approxima tely 120 m.p.h.), and then
west in the direct ion of Chicago. The plane
will land at 1800 EDT (probably before it
reaches Chicago), and continue on to Chi­
cago and back to Baltimore on Sunday, May
16.

The repeater aboard the aircraft will be
fi tted with approximate attcnuators so that
its operation wi ll simulate the signal levels
that will actually be encountered at an orbita l
altitude of 1,000 miles. An omni-directional
monopole antenna will be used to receive 2
meter signals from the ground, while a long­
wire antenna on the aircraft will be used for
the 10 meter down-link. This means that
signa ls from the repeater will be received
strongest in direct ions at right angles to the
flight path.

The aircraft will maintain periodic com­
munications with selected amateur stations
along its route on a frequency of 146.85 mc
(f.m.). Reports of the aircraft's location and
other informa tion will be relayed during the
day on 7225 kc, with WA IIOX acting as net
control. After 1900 EDT on Saturday and
Sunday evenings the nct will operate on
3855 kc. Check these frequencies for the
latest informa tion concerni ng the fl ight , es­
pecially if there might be delays or cancella­
tion due to bad weauier.

The FCC has granted the necessa ry
waivers so that Technician and ovicc Class
licensees can also participate in this operating
activity. Waivers were required since 2 meter
signals will be repeater in the 10 meter band.

Operating Suggestions
Here arc some suggestions that may help

in establishing two-way communication
th rough the airborne AO·B repeater.

The repeater inverts incoming and out
outgoing signals. This won't bother a.m.. c.w.
o r f. rn. reception. but u.s .b. signals received
by the repeater will be ret ransmitted as I.s.b.,
and the mark-space of f.s.k. signals will be
inverted. This also means than an incoming
signa l "x" kc higher than the 2 meter center
frequency of 145.95 me will end up as an out­
put signal "x" kc lower than the 10 meter
center frequen cy of 29.50 me. For example,
if a station ca lls CQ on 145.980 me (center
frequency plus 30 kc), he will be heard on
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29.470 mc (center frequency minus 30 kc).
The approach of the aircraft can be

checked by listening for the repeater's beacon
transmitter on 29.45 mc. The transmitter will
be sending HI or three digit numbers in
Morse Code to simulate the AO·B telemetry
system.

The beacon will be interrupted occasion­
ally to identify in a.rn. voice with the call
WA3NDS. which has been assigned to
AMSAT by the FCC. Brief instructions for
using the repeater may also be given during
these breaks.

The AMSAT repeater is so designed that
its power will be divided among all of the
signals in its passband. T his means that the
repeater will be able to handle a much greater
number of lower power signals si multane­
ously than higher power ones. Since effective
rad iated powers as low as 80 watts (e.g., a
transmitter output of 20 watts into an antenna
with a gain of 6 db in the direction of the
repeater) may block or capture the repeater,
it is imperative that e.r.p, be kept within cer­
tain limits. A MSAT recommends that the
e.r.p. in the direction of the repeater not
exceed 80 watts when transm itting in the
passband between 145.90 and 146.00 mc, and
not exceed 800 watts in the segments 145.83
to 145.90 and 146.00 to 146.07 me. Stations
exceeding these power levels may prevent
other amateurs from simultaneously using
the repeater, and they will be easily identi­
fiable as the culpri t!

The repeater's beacon signal can be used
to insure that a station's power level is not
excessive. Before attempting to communi­
cate through the repeater, send a test signal
in the appropriate segment of the 2 meter
passband. Listen for your own signal rctrans­
milled from the repeater on the appropriate
in verted 10 meter frequency. Adjust your
e.r.p. (by adjusting power output or antenna
direct ion) so that on voice peaks or under
key down conditions the strength of your
repeated signal is no more than one Svunit.
or 6 db, stronger than the level of the beacon
signal.

After this adjustment has been made you
can be relatively sure that your signal will
take no more than its fa ir share o f the re­
peater's power and you arc ready to com­
municate with little fear of hogging the
repeater.

Logs containing the calls of stations

[Continued on page 98]
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Broadband Antenna
For Forty Meters

BY HOWARD PHILLIPS,* WBSACP

This capacity-loaded antenna is resonant across the entire 40 meter bone
with an s.w.r. of 1.3.: 1 or less. Its longest element is less than 3/4 the length

required for a standard single wire doublet .

1---1>......- -1

or
-.45 feet per 100 kc (- 6 inches per 100 kc)

where the minus sign indicates that an in­
crease in antenna leg length decreases the
resonant frequen cy. All the above hanky­
panky can be summarized by saying that on
40 meters, if the antenna leg length is
changed by 6 inches, the resonant frequen cy
IS changed by approximately 100 kc.

The dimensions of the broadband anten na
in fi g. I arc chosen so that a pair of legs is
resonant every 100 kc from 7.0 me to 7.3
mc. This requires four pairs of legs. The
longest pai r is resonant at 7.0 mc and the
shortest pair is resonant at 7.3 me, The oper­
ating principle of this single-band broadband
antenna is seen to be qui te si milar to that o f
a mult iple doublet antenna designed to res­
onate on two or more ham bands. This CX~

plains the broadbanded nature of the antenna,
but why is this antenna so much shorter than
a single-wire doublet?

The fanned-out ends of the antenna en­
hance two related phenomena: end effect and
capacitance loading effect. The two phe­
nomena arc present to some extent in all types

Ano~> 4~ '.r-::::::!::::= =
("'"cnhcal l

Design
The design of this antenna is based upon

the design of a single-wire dou blet. For a
half-wavelength single wire doublet , the
length of a single leg is given as:

L (feet) = 234,000
1(kc)

where L is the leg length in feet and 1 is the
operating frequency in kc. The change in
length required to change the resonant fre­
quency by a given amount is calculated by
tak ing the derivative of the above equation:

dL - 234 ,000
dl = P (for any frequency)

If this equation is evaluated at 1=7200 kc,
we have:

T HE antenna described here is designed for
operation on 40 meters. However, the princi­
ples can be used to design a short, broadband
antenna for any desired frequency. The oper­
ating principle of thi s single-band broadband
antenna is similar to the operat ion of a multi­
band multiple doublet. The reason for the
"shortness" of th is broadband antenna lies
in the "capacity hat" effect of the fanned-out
ends.

The need for broadbanded radiating sys­
tems has increased with the sub-band reap­
port ionment wh ich accompanied incentive
licensing. Without a broadband antenna,
efficiency is sacrificed on some mode if a com­
bination of phone/c.w.lRTTY operation is
attempted.

dl
dl = - .0045 feet per kc (- .06 inches per kc)

' 215 Carlisle N.E. Albuquerque,N.M. 87106

Fig . 1- The forty meter broadband doubl et. The
length of each holf of the unfanned portion of
the antenna is 15'9" with the longest ha lf-ele-

ment length being 24'4".
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sha rply outside 'the 40 meter band, as there
arc no cleme nts resonant outside the band.

One by-product advantage of the broad­
band an ten na described he re is that since it
is resonant across the entire 40 meter band,
it is also resonant across the entire J5 meter
band (resonant from 21.0 to 2 1.9 mc). T his
antenna may be used on 15 meters without
the need for antenna switching. It should be
noted that since the 15 meter band extends
only from 21.0 me, care must be taken to
insure against any spurious output from the
transmitter in the range of frequencies from
21.45 mc to 21.9 mc.

7.1

Frequency---~

TypicollillQle...irt doublet

---- . , --------- ---

f "I +-\- ,L----t-- -t-- - /-I
Sw.

2:1 t--V- f-- - -t-- -j- --1

Fig. 2- Meosured bandwidth V5. s.w. r. chcr­
ccteristlcs of the broadband 40 m. antenna a nd

a conventional 4 0 m. dipole.

of antenna systems. Both effects tend to in­
crease the effective electrical length of an
antenna cle ment. Consequently, for any
given resonant freque ncy, the physical length
of the antenna must be shortened when the
capacitive loading effect is enhanced. For the
antenna shown in fig . I , the fanned-out ends
compose a "capacity hat" which signifi cantly
reduces the required length of the anten na.

Optimum Bandwidth

For ham operation, it is desirable to have
an an tenna whose bandwidth covers the en­
tire ham band, but not much more than th at.
T his affo rds some protection against radiat­
ing power o utside the band if the transmitter
develops any spurious output on frequencies
far from the ham band. T his situa tion is
achieved by the antenna described by fig. I.
Figure 2 shows a plot of s.w.r. vs. frequency
fo r the broadband anten na. T he s.w.r. rises

".

IBI

Fig. 3-IA} Using trees as supports for the breed­
bond 4 0 m. di pole a flattop configuration results.
String attached 10 the ends of the fanned con­
ductars provides convenient insula ted support.
(B) Supported from the center from a pole or TV
mo st gi ve s t he popu lar inverted ve e

co nfig u r a t i o n.

Construction

The construction of the broadband 40 m.
antenna is illustrated in fig . I. T he length of
the longest leg is:

15 '9" + 8'6" = 24'4" (length of longest leg).
T he length of the longest clement (two legs)
is forty-eight feet, eight inches, which is con­
siderably shorter than the sixty-six fee t re­
quired for a standard single-wire doublet for
the 40 meter ham band. T he antenna is easi ly
constructed using standard 4-wire TV rotator
cable.' T he wires arc easily sepa rated and
stri pped apart in a manner so that the wires
remain individ ually insulated. The fan -out
point must be taped to prevent the rotator
cable from splitt ing beyond the fan -out point.
T he lowest s.w. r. (best impedance match be­
tween anten na and transmission line) is ob­
tained if 50 ohm coax is used.

Installation

The antenna can be erected in either a
"flat top" or "inverted V" configuration. If
desired, a TV mast can be used for a center
support (fig. 3A) or, if convenient, the ends
may be supported by tree branches as shown
in fig. 3B. The leg may be supported by any
of the popular methods used for a single-wire
doublet (egg insulators with wire, nylon
string, etc.) Because of its broadbanded
nature, the resonant frequency of this an­
tenna is not affected by surrounding objects
as much as single-wire doublet. The resonant
frequency and bandwidth are slightly de­
pendent upon the separation angle betwee n
the end elements (angle A in fig. I). However,
this angle is not critical provided that it is
greater than 40'. Small angles (less than 30')

IArcher rotator cable, supplied by Allied Radio
Shack: $3.59 per 100 feet.
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Radlolelelype

"THE NEW RTTY

HANDBOOK"

11050

CQ Magazine
14 VANOERVENTER AVENUE

PORT WASHINGTON, 1.I.• N.Y.

A treasury of vital and "hard to get"
information. loaded with equipment
schematics, adjustment procedures, op­
erating procedures, etc. Avaluable asset
to both the beginning and the experi·
enced RTTY'er. Special section on getting
started, all written by Byron Kretzman,
W2JTP, a well known authofity in the
field. This book is amust for your library!
Only $3.95.
. New York State residents Must add sales

tax applicable to your area.

r--------·-------------I I
I !
I I

I II SIRS: My chec~ (mo ney order) for s II
I is enclosed. Please se nd copies of the

I " The New RTTY Headbcek . I
I I
I Neme'_ _ _ ___ _ _ _ _ _ _ _ I
I I
I Add....'_ _ _ _ _ _ _____ _ _ _ I
I I
I City State Zip I
~-------------------_.

Performance
As shown in fi g. 2, the bandwidth char­

acteristic of the broadband 40 m. antenna
compare very favorably to those of a con­
ventional dipole, with s.w.r, being 1.4 to I or
less over the entire 40 m. band . Performance
is comparable to that of a full size dipole or
inverted vee and if the multiple supports re­
quired for the 8 fanned legs present no prob­
lem. the design is ideal for the man who
likes to use the whole band. -

PLEASE USE YOUR ZIP
CODE NUMBER ON ALL

CORRESPONDENCE

arc not acceptable, since the small separation
causes excessive capacitive coupling between
the elements, which in turn causes the end
clements to be "shorted together" at radio
frequencies. The end clements may be fanned
out in any geometry- they need not lie in the
same plane.

In actual practice, every antenna should
be field tuned if maximum performance is
required. The resonant frequency of this
broadband antenna is not a critical function
of length. Consequently, a broadband an­
tcnna such as th is requires less trimming than
a single-wire doublet. However, if trimming
is needed, the reduct ion in length should be
made at the center point. for convenience,
rather than adjust the lengths of all eight end
elements .

Broadband antenna systems arc inherently
not critical with respect to their physical
d imensions or their surroundings. This can
be explained best by considering the effects
of height above ground. antenna length, etc.,
for both a narrowband antenna (such as a
single-wi re doublet and the broadband an­
tenna . Assuming a lSO kc bandwidth for the
narrowband antenna, if the resonant fre­
quency is changed by 100 kc (by a change in
height, for example), the operation of the
an ten na is signifi cantly altered. On the other
hand. if the resonant frequency of a broad­
band antenna (400 kc bandwidth) is shifted
by the same amount (100 kc), there is a wide
range of frequencies ( 300 kc) about the
resonant frequency for which the operating
characteristics remain essentially unchanged .
Consequently. the broadband antenna is
relati vely insensi tive to the effects of sur­
rounding objects and to changes in antenna
height. hum idity. and the fan-out angle.
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Further Improvements Of The
Ham-M Rotator Indicator

BY STUART MEYER,* W 2GHK/ 4

figure referenced in the original a rt icle turned
out to be more like 26 volts in units the
writer checked . After adding regulations, this
voltage drops to approximately 22 volts.'

The wri ter has preferred 10 have constant
direction indication in his control box, and
has modified several such units by jumping
switch contacts 7 and 8 (as described in the
Ham-M manual un der the sect ion entitled
"Continuous Meter Indicat ion." This worth­
while modification, however, has at times
produced othe r problems. The fi rst of these
was e ncountered when operat ing in the 75­
mete r band with a Marconi-type a ntenna. At
times, it is desirable to have the higher fre­
quency equipment in stand by condition, with
all power ON (includi ng rotator box), while
fin ishing up a contact o r schedule on 75
meters. R.f. finding its way into the control
box has produced several problems, the first
of which was excessively high brill iance of
the lamps during periods of transmission . In
seve ral instances, the bulbs have burned out
due to the add ition of the r.f. vo ltage on top
of the normal a.c. voltage normally applied to
the lamps. The cure for this is very simple
and consists of adding a .0 I mf 600-volt
ceramic disc capaci tor at the 23 v. a.c. feed
point to the lamps and the 4.7 ohm resisto r.
T his is shown as C,m in fi g. I. T he tie point of
this connection is nearest the left side lamps
(as viewed when the operator is facing the
control box in its normal table-top position).

A second problem that has shown up, from
time to time. is fluctuating meter readings
d uring periods of t ransmission . In some in­
stances, the meter would jump around as
much as 90' when eithe r using a low-fre­
quency antenna while the higher freq uency
equipment is in standby condition. or when
operating down on the c.w. portion of the
higher frequency bands (with beam cut for
the phone sect ion) with the standing wave
ratios in excess of 2:1. This condition is ag­
gravated when the coax line is run parallel
wi th the control cable between the indicato r

[Continued 0 11 page 99]
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Fig . l - Circuit of the Ham·M rotator indicator
unit showing a dditiona l components added to
a chieve more consistent meter ' reading s and
freedom from r.f . interference . N ew components

are shown in heavy lines.

O.H)OO Wingate Drive. Raleigh, .C. 27609

T HE article in the December J970 issue of
CQ by Gene A. Nurkka, YK9GN, entitled
" Im provi ng The Ha m-M Rotato r Ind icato r,"
prom pled the writer to do something about
a number of minor problem s he was ex­
perien cing with several Ha rn-M Rotators at
both of his local ions.

T he varia tion in ca libra tion with change
in power line voltage was disturbing; on the
other hand, the environment was nowhere
near as bad as that encountered by YK9GN.
Accordingly. it was decided to employ a sim­
pler form of regulation. similar to that shown
in fi g. 2 o f the above-referenced article.

Referenc ing fi g. I of th is art icle, it can be
seen that th is sim ple change is simi lar to the
original proposed regulator, except that (he
transistor used as a diode is now replaced
with two l l-volt, l -watt Solitron I RJ ID or
Intcrn ational Rectifie r IZS II T5 zcner diodes
in series . The se ries regulator resistor is now
4 7 ohms, I wall (R ,,,,, in fig . I). T his results in
a regulated n volts, with no further voltage
regulator mod ification being required. In
order 10 bring the unit back into correct cal i­
ora tion. it is only necessary to readjust the
inte rnal 5K compensating control. The 18K
resistor in series with the meter remains in
the circui t in its original form. (This results
in a more linear calibration with respect to
rotator rot ation.) Incident all y. the 2 l -vol t d.c.
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See the best dealer under the sun - the one who handles all Hy-Gain products.

HV-GAIN ElECTRONICS CORPORATION

•
Order No. 800 Ham Net $550.00

P.O. Box 5407-FF. Lincoln. Neb raska 68505

THE GAlAIY 550A
MORE POWER, MORE FLEXIBILITY FOR THE
Fixed Station ...

The most powerlul signals under the sun!

GT·550A Transceiver

The GT-550A is the best transceiver on the market for the money. Bar none. Costs just $550 and
delivers 550 watts of power. Operating either fixed station or mobile. this transceiver is guar·
anteed to have a top frequency stability after warm-up. We're so proud of the stability we include
a graph with each GT-550A showing the purchaser how stable his radio was when it went
through ' inal check. 550 wa tts SSB; 360 wa tts CW; sensitivity better than .5 uv for 10db S+N/N ;
stable- 45db carrier suppression ; 25 KHz calib rator and vox option; no frequency jump when
you switch sidebands.

RFS50 contains high accuracy watt meter; calibrated in 400 and 4,000 watt scales; sw itch for
forward or selected power; switc h to select 5 ante nnas or dummy load. Order No. 805
Ham Net $75.00
RVS50 is a solid sta te VFO. Function switch selects the remote unit to control Receive-Trans­
ceive-Transml t freq uency independently . Order No. 804 Ham Net $95.00
SCSSO Speaker Console w ith headphone jack. AC400 power supply w ill mount inside. Order
No . 803 Ham Net $29.95

AC400 Power Supply is heavy duty solid state to operate GT-550A at full power. on sse or CWo
and with switch selection of 115/230 VAC. 50/60 Hz input voltages. Order No. 801 Ham Net
$99.95.

Hy-Galn's Super Thunderbird TH6DXX
• " Hy-Q" Traps • Up to 9.5db forward gain • 25db front-to-
back ratio ... SWR less than 1.5:1 on all bands · Takes maxi- /
mum legal power . 24-foot boom. Order No. 389
Ham Net $179.95 t-;';":::;:fJ~
Hy-Galn's 18 AVT/WB ";0'--../
• Wide band performance. 80 through 10 meters · Three Hy-Q
traps . Top loading con > True 1/4 wave resonance on all
bands . SWR of 2:1 or less at band edges. Order No. 386
Ham Net $59.95

Hy.Galn's Thunderbird TH3Mk3 Inot shown)
• " Hy-Q" traps • Up to Bdb forward gain • 25 front-to-back rat io
• Takes maximum legal power. Order No. 388 Ham Net $144.95

Hy·Galn's 400 Rotator/Indicator
• Handles large beams and stacked arrays with ease-up to 10 times
the mechanical and braking capability of any rotator on the market.
Order No. 400 Ham Net $189.95

•
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A Universal Solid State

Preselector/ Converter

for the SW Bands
BY JACK PEROLO,* PY2PEIC

Followers of Jack Perolo's articles will welcome this newest construction
pro;ect: a solid-state converter and preselector which is universal in that
it is easily adaptable for any U . range from 2-10 me. Input, with the tuned
circuits shown, is on any of seven of the shortwave Be bands in which the

author specializes in monitoring as an "almost professional" s.w./.

,

I N a previous a rticle describing the GP-29t

the pros and cons of mult iple conversion re­
ce ivers vs. single conversion ones were dis­
cussed in some detail. It was then (and still is)
my definite opinion that for the home builder
a high perform ance communications rece iver
could be more easily assembled if wired
around a single conversion circuit; this
opinion became even stronger after testing
high frequency i.f. strips," as the usc of a
McCoy filter allows a single conversion re­
ce iver within the usual SW band span, say
up to 30 mc with excellent Lt. image attenu­
a rion and reasonable selectivity.

I must admit. however, that the average
operator, be he an amateur, a SWBC listener,
a utilities specia list or what have you, oper­
ares on more than one band: I could go one
step further and estimate that most colleagues
I'm in touch with do operate on at least three
bands or thereabouts. It is also reasonable to
assume that most operators aren't ready to
stack on their operating desk seven different
receivers as I presentl y do.

With these considerations in mind and
aiming mostly at a set for field days, I went
to work on a SW converter compat ible with
any G P receivers previously buil t.

· P.D. Box 2390, Sao Paulo , Brazil.
i perolo. J. , "A Transistorized Communications
Receiver with Digital Frequency Read-Out",
CQ. July/August 1970, p. 14.
cperolo, J., "A Solid State Permeability Tuned
VFO with Digital Frequency Read-Out", CQ.
October 1970, p. 18.

-

Circuit Considerations
The qualification of "universal" to this

converie r stems from the fact that it was
designed in such a way as to deliver its output
in the 2·1 0 me range without internal rewir­
ing. This means that a receiver tuning any­
where between 2-10 mc will be compatible
(freque ncy-wise) with this converter; chassis
polar ity is another matter and that needs 10
be studied individually for each case that may
appear.

Since the crystal oscillator has capability to
ope ra te in the range 1-15 me, the " universal-

The converter is shown otop its companion re­
ceiver, the G P-32. Converter confrols a re Ileft
to right): slide switch for calibrator above power
on/off togg le switch, RCA jock for conve rte r
outpu t, ca lib ra tor output jock, crystal socket
(bottom left], bandswitch, antenna input (bottom
right) , antenna trimmer [to p right). Bandswitch
dial marking is in wavelength for shortwave BC

bo nds.
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Top view. At bottom lef t is the ,.1. compartment,
just left of the mixer stage a nd ossociated trim­
mers. Bondswitch is at center with several fixed
ca pacito rs soldered to it which bring the coil s
into the desired range. At top left is the 100 kc
ca librator switch. The regula ted power supply
is at the top. The power supply con also be used
to run a compa nion receiver or other ancillary

gear.

Bo ttom view showing the chassis built in two
halves, faste ned with 4 ·40 screws to the front
a nd rear panels. The Peterse n 100 kc crystal
calibrotor is at top left, with the local crystal
oscillator a t its rig ht. The band switch is at the
ce nte r while the r.i , stage is at the bottom. The
mixe r circuit ry is at the left of the rJ . stage , at
bottom. Notice shie ld locat io ns and feedth roug h

ca pacito rs .

ity" above is sim ply achieved by using dif­
ferent crystals. depending on the output
freque ncy desired. To keep the conve rter
compact. a bank of crys ta ls is not installed
and switc hed internally, but the crystal socket
is located in an accessible spot on the fron t
panel. Manual changing of crysta ls is there­
fore required when switc hing from one band
to another. un less the uni t is opera ted in the
preselector mode.

A careful mixer spu rious frequency anal­
ysis was not made at design time fo r the fol­
lowing reasons:

I . Suc h analysis is only true for the pa rtic­
ular combination of frequen cies used by the
receiver following the converter. Since most
prospect ive bui lders arc likely to have avail­
able different receivers for this project, an
individual a nalysis should be done for each
part icular case. A previous CQ artic le'' m ight
prove qui te helpful on this matter.

2. Since in my case the converter was pri­
ma rily designed as a stand-by unit (Not as
main communication gea r, as [ have indi ­
vidual mono-band receivers for that purpose),

"Lee. J. G. "Mixer Spurious Frequency Anal­
ysis". CQ. September 1965.

the fact that a spurious might appear here or
there was not overly critica l.

3. Consideri ng that the converte r covers
seven bands (i.e.: a variety of fre q uencies),
I was bound to have some internal spurious
anyhow, as I could not vary these two para­
meters on my receivers:

(a) Frequency coverage, as they are mono­
band affairs
(b) F req uency reading, if I were to take
full advantage of the digital read-out.t -' In
other words, if the receiver covers, say,
4,600-5,200 kc and were to operate with
the converter in the 25 m. band,' I d id
want to tune 11.700 kc exactly on the
4,700 kc dial reading, fo r a more com­
fo rtable ope ra tion.
4. Item 3(b) is, in fact, more limit ing than

it might appea r at first sight. as out of two
possible crystal oscillator combinations to
receive the same frequency via the con ­
verter (i.e., oscillator frequency above or
below the received signal), I was forced to
scrap one frequency before starting, because
of the digital read-out feature of my receivers.

"The 25 m. short-wave broadcast band covers
11,700-11,795 kc.
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Fig . l - Schematic of the universa l solid sta te pre selector/ conve rte r for the h.f. Be bands.
Simple changes in the tuned circuits make the unit suita ble for h.f . amateur bond use. Ta ble I
details values for Y1• Lj -L.. , and C2-C3 for each of seven h.f. Be bonds. All resistors are 1/ 4
o r 1/ 2 watt . Capacitors greater tha n one a re in mmf unless otherwise specifie d; those less than
one a re in mf.

C1- 50 mmf miniature va ria ble capacitor.
Ha mma rlund MAPC-50B.

C" C, -See Ta ble I.
C4- 8-25 mmf ce ra mic trimme r. JFD Type

P-25C.
5 1- Modified 6 pole 2-1 2 pos ition min ia-

ture rotary switch. Ce ntrala b PA-20 24 .
TI - 7 .5 v , 150 rna specia lly wound step­

down transforme r. Any tra nsforme r
which will de liver 7 .5 v.c .c. ma y be
su bstituted.

Owne rs of receivers wi th doubly calibrated
dials (i.e., the d ial has two logging scales, one
going, say, higher in freq uency when the d ial
is ro tated clockwise and another still going
higher in freq uency when the d ial is rotated
cou n ter c lockwise ) wi ll n ot f ace I h i s
limitation. '

A typical case is the 49 m . band? I could
have nicely stayed out of spurious if I were
to oscillate at 11 me (6 me, converter input,
plus 5 me, receive r input') , but this would
have used a backwards dia l reading.

So the converter oscillator can only operate
at 6 mc minus 5 me ::: 1.0 me and, sure
enough a spurious appears within the band,
exactly on 6.0 me, being the 6th harmonic of
thc osci lla tor.

\Vhen the receiver and the converter tunc
the same band, the oscillator stays inactive
(no crystal inserted) and the converte r then
operates as a preselector/ booster. The gain is
not as high as one cou ld expect from a stand­
ard presclcctor , as the mixer stage is designed
to operate with a medi um to low gain and

"The 49 m. SW BC band covers 5,950-6,200 kc.

therefore does not behave as an outstanding
r.f. stage in the preselecto r configuration . The
"preselcctor" mode gain is about 10·12 d b on
most bands, though this figure varies depend­
ing on the characteristics of the receiver fol­
lowing it.

A strict tolerance of the crystal freque ncy
is not reall y needed, as any deviation from
nominal freq uency can be easily corrected
with the " Freq ue ncy" control of Ihe receiver.

Loo king at the photos, an option is left to
the p rospetive builder to ei ther d upl icate th is
unit as it is, with a built in power supply and
a 100 ke crysta l calibra tor or to sacrifi ce
both things in o rder to m ake room at the left
side of the chassis fo r addi tional coils, fo r
additional coverage. The bandswitch used (a
Cen tralab PA-2024 unit) could permil up to
12 bands (7 were used).

T he r. f. coils are designed to need some
fixed parall el capacitance, so that the antenna
trimmer is smooth to tune and does not re­
quire a mechanical vernier.

T he m ixer coils are broadband affa irs as
they are fixed tuned at the cen te r f req uency
of each band.
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Right end view showing the r.i, coils and antenna
trimmer at left, and the mixer compartment a t
right with its bank of trimmers installed on the
central shield. Trimmers are JFD 3 /B " round

types for printed circuits.

As in all G P line, this converter was kept
as small as possible, measuring 1.9" X 6" X
4.5" and weighi ng only 2 Ibs.

Construction
Front and back panel ( 1.9" X 6". two

needed) and the chass is (2" X 5.5", two un its
req.) arc cut from 1/ 8" alumi num shee t. The
two chassis are shaped to a U form. measur­
ing 1/ 2" each side a rm and 4.5" the central
span, using a 16 ton press (nice, but not re­
qu ired !). Chass is and panels are fastened with
4-40 X 3/ 8" binder head nickel plated
screws.

Internal sh ields a re made of 111 6" alu­
minum sheet. their shape being visible in the
photos. Notice that to save room the main
shields arc not fas tened to either chassis. but
arc held in place by the bandswitch.

Tobie I
Bond Y, (kc) L, L, C, L, C, L.
60 on. none 5.3 48 4 7 47 33 5

4 9 m. 1.00 0 3.6 32 4 7 32 33 3

41 on. 2,300 2.1 28 47 28 3 3 2

31 m. 4,70 0 2.0 16 10 0 - - -
25 on. 7,000 2 .0 14 100 14 50 2

19 on. 10 ,3 0 0 1,7 10 47 - - -
16 on. 13,0 0 0 1. 2 9 47 9 25 1.1

Figures tor coi ls are numbers of turns. All coils wound

on Mil ler 4 500·0 *~ dlo. sluq-funed coil torms. Coil s L.
ond L4 ere # 2 2 oo snc covered wire close wound on the

cold end of L2 and L,. which are close wound of #26 e.
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Because of sma ll clearances among com­
ponents, several precautions should be taken
a t assembly time, as some parts can only be
wired in a defini te seq ue nce . A careful study
of the photos will surely help before getting
sta rred on this project,

The power supply features a cusiom made
transformer for 7.5 v.. 150 rna output. A fter
rectification and the electronic regulation and
under a 100 rna load the d .c. output is about
7.2 v.d.c,

The 100 kc crystal cal ibrator is a Petersen
unit, purchased complete for SI2.95; the
double pole switch cuts the antenna off the
calibrator, besides energizing it. It is not
recommended to operate this calibrator be­
low 7.0 v.d.c. The calibrator output goes to
the converter input, bu t a fron t panel jack
perm its feeding 100 kc harmonics to other
gear.

The r.I. coils have no individual trimmers,
to save space. A variable capacitor (MA PC
type, Hammarlund) tunable from the front
panel is used instea d, with fixed capacitors of
proper value soldered across each coil. One
coil per band is used (See Table I), the values
given being for SW BC bands: by proper
in terpolation and extrapola tion it is possible
to ca lcula te the components value for ham
band operation, T he r.f. transistor is an FET,
quite simi lar to that used in the GP-29 with
good results. Notice that r.I. coils are sh ielded
from the r.f. transistor, to assure no para­
sities will develop.

The mixer stage has a small rack o f 8-25
mmf trimmers installed on the part ition
shield with the bandswitch. Mixer output is
fed to the fron t panel RCA jack via a coaxial

[Colllilll/cd 011 page 102J

This front view of the converter next to a 5" slide
rule helps illustrate the small siz e of the unit.
The bandswitch dial is drafted oversize (a bout
2:1 ), photogra phed, and printed exact size,
being held in place by a 3/32" thick plexigla ss

disc.



WHAT DO THESE COMPANIES
All HAVE IN COMMON?..

GAlAXY ELECTRONICS DIVISION

HY-GAIN RECTRONICS CORPORATION

SINCE
1921

a Schlumbefger company

Communicat ions and TV Antennas

rex LABORATORIES

WORLD RADIO-__
341 S We.. 8r d
Council Bluff. 0,00 wa y

• woSISO J

Asbury Park. New Jersey 07712 201-775-7252

Just one thing. They all buy more pages of advertising in CQ than in any other ham maga­
zine. In fact. more than half the companies listed above will buy more ad pages in CQ
this year than in all th e o ther hams mags combined !

These co m panies have fo und OI.'er th e years that CQ is th e best ad
buy in the marketplace. A nd dozens of other companies are beginning
ro fo llow rhe leaders.

so ..
ifyou h'o1l1 to sell a product or sen-ice to your fellow hams, advertise

where most of the prus advertise most consistentlv
CO -- t he best ad buy in any size budget.
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P.O. Box 5407·FF, Lincol n, Nebraska 68505

The most powerlul antennas under the sun!

Ham Net $16.00

See the best deafer under the sun - the one who
handles all Hy-Gain p roducts

HY-GAIN ELECTRONICS CORPORATION

STICK WITH HY-GAIN FOR TOP. .....

MODEL 759 -Same as Model 787 except Alnico magnet base
that permits instant installation and holds the antenna securely to
any metal surface at speeds in excess of 90 MPH. Aluminum flange
on base is capacitively grounded so there's no need to remove
paint.

MODEL 786 - Same as Model 787 except does not inc lude
coax and connector.

Order No. 786 Ham Net $4.00

Order No. 759

Order No. 787 Ham Net $6.70

MODEL 787
Roof, Deck or Trunk Mounts

108-470 MHz

• Precis ion tunable to any frequency in the 108to 470 MHz range,
using culling chart supplied with antenna.

• Power more than 100 walls.
• VSWR 1.5:1 .
• Wh ip const ructed of 17-7PH stain less steel for super strength .
• l ow profile polypropylene base.
• leakproof installati on on roof or deck through any size hole 'li!"

to :1'4" with Hy-Gain 's patented claw mount. May also be installed
on trunk lip with Hy-Gain 555 adaptor.

• Complete with RG·58U coax and connector.

UNITY GAIN % WAVE ANTENNAS

In addition to ollering top electrical performance, Hy-Gain an­
tennas for mobile rigs oller extreme ease of mounting plus the
same kind of rugged construction that goes into Hy-Gain pro­
fessional and commercial mobiles. The line includes:

787
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764

,

707

712

710
759

I
I

o
$ ....

•

ACCESSORY
MODEL 785

FOLD-OVER ADAPTOR
May be used with Models 787. 786 and 764 for
low-obstacle. car-park or garage clearance.
Order No. 785 Ham Net $6.67 785

GAIN ANTENNAS
MODEL 764

Roof or Deck Mount
Delivers 3db Gain on 2 Meters

• Photograph ically etched copper loading coil
electrically extends antenna to % wave.

• Power rat ing 100 watts.
• VSWR 1.5:1.
• Wh ip constructed of 17-7PH stainless steel.

Stainless steel spring. Base of high impact
polypropylene.

• Hy-Gain patented claw mount through any size
hole 'l1l" to '1'4".

Order No. 764 Ham Net $29.50

MODEL 707 - Same as Model 764 except
equipped with adapto r fo r easy no-ho le, trunk
lip mounting. (No Spring)
Order No. 707 Ham Net $18.00
MODEL 710 - Same as Model 764 except
equipped with Aln ico magnet ic mounl. (No Spring)
Order No. 710 Ham Net $26.00

MODEL 712 DISGUISE ANTENNA
Cowl Mount

Delivers 3db Gain on 2 METERS
• Permits operation of both the AM car radio and

FM transceiver w ith the same antenna.
• FM transceiver electrical characterist ics basic­

ally same as Model 764.
• Made of automoti ve AM antenna standard

chrome plate.
• Fits any standard AM hole.
• Comes complete. ready to install.
Order No. 712 Ham Net $22.50

.PERFORMANCE MOBILE ANTENNAS, TOO• • •

June, 1971 • CO • 55



--

CQ Reviews:
The Pickering Model KB-l

Electronic Keyer
BY WILFRED M. SCHERER,* W2AEF

T HEPickering Model KB- I Electronic
Keyer is an all solid-state affair which , in­
stead of employing a paddle by which the
opera tor himself forms code characters,
automatically produces code characters in
response to pressing buttons on a typewri ter­
like keyboard. 47 d ifferent characte rs can
be formed thereby. Besides the alphabetical
letters and numerals, the following other
code symbols and gro ups may be trans­
mitted : period, comma. quest ion mark, frac­
tion bar, quotation marks, K ,BT, AS, AR,
AA , SK o r a string o f dots (a 48th button).

Characters arc produced at speeds of
12-72 w.p.m. (for which there is a speed
control) and au tomatically provide the sta nd­
ard 3-baud spac ing between characters (I
baud = length of one dol). The user thus
simply ope rates the keyer in somewha t the
same fashion as a typewriter is handled (with
some minor differences in rhythm and touch
as explained later).

Other fea tures of the KB-I arc a control
to va ry the weighting (dot-to-dash rat io), a
swi tch posi tion for transmitter tuneup, built­
in sidetone monitor with level control, sepa­
ra te jacks for headphone and speaker usc,
fac ili ty fo r ke ying a negative blocking bias

"Technical Director, CQ.
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The Pick ering Model KB-1 Electronic Keyer.
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to ground or a positive low-voltage cathode
to ground.

Hand keying o r that by a conventional
hand-operated elect ronic kcyer may be had
th rough the unit without alterations of con­
nections to the associa ted transmitter. T here
also is a jack through whi ch the logic output
of the KB- I may be used for external gear
that requires such a keying signal. T he uni t
is powered fro m a 120 v.a.c. source using a
self-contained power su pply.

Besides providing convenient fo rmatio n of
perfect characters for keying a transmitter.
the KB·I is an excellent device for usc in
learn ing the code and for such practi ce . By
depressing the button for any part icular
character. the keyer will automatically pro­
duce that character, enabling the newcomer
to bear how it is formed and how it actually
so unds. Once the learner has mastered this
angle, anyone else not even knowing the
code . can transm it code practice a t slow
speeds to the listener si mply by depressing
the req uired buttons in prope r sequence. In
addi tion, many pairs of headphones may be
connected to the keyer for group practice.
It also can be used to key an external a.f.
oscillator, such as where the osci llator is
already wired for group instruction.

Lineup
A functi onal block d iagram for the KB-I

is shown at fi g. I. The kcycr employs a full y­
clocked digital system whereby each change
of its sta te occurs within a time determined
by the clock pulses. It thus controls the send­
ing speed . A un i-junction transistor is used
for the clock osci llator along with a consta nt­
current source that ensu res a linear speed­
control characteristic.

T he keyboard consists of 48 s.p.s.t,
swi tches wired as a 48 posi tion selecto r
switc h. Activating a keyboard swi tch ener­
gizes one of 48 corresponding output circui ts



Fig. I-Block diagram for the KB-1 keyer. A
condensed description is given in the text.

t'The button for the initial desired character
must be released before the next character
starts.
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board with the special groupings located at
the ends.

The rear of the unit has a fuse holder,
a receptacle for a detachable 3-wire a.c.
power cord, a standard jack for headphones
and phono jacks for a loudspeaker, positive­
keyin g and negative-keying output circuits,
hand keying and utility (logic output).

Operation
The button movement is approximately

.020" and requires a force of about 4 ounces.
There is hardly any feelin g to the movement,
except for a slight "rubbery" action. The
touch is similar to that required for an eJec­
tric typewriter; however, one of the major
differences (over a mechanical typewriter as
well) in opera ting the KB -l is in the timing
or the rhythm. There is no memory, except
that needed to form each individual char­
ac tcr and the following space, making it
necessary to properly time the depressing
of thc different buttons which will vary ac­
cording to the length of the preceding
character.

The buttons arc not to be "tapped" as
with an electronic typewriter, but rather
must be held down until generation of the
related character commences.' at which
time the button for the next character may
be held down until generation of its char­
acter starts. Since the character generation
with each button includes the following

Construction

The KB-I is built on a glass-epoxy circuit
board and employs 12 IC packages for the
nip naps, NOR gates and an expandable line
driver, plus 6 d iodes and 12 transistors. The
un it is conta ined in a 3% " X IOVO " dull­
black mctal case 2 \12 " high. Long tapered
rubber fcet on the bo ttom of each end of the
case arc placed so that thc unit tilts slightly
upwa rd.

Volume, speed and weight controls arc on
the front of the unit along with a 3-position
toggle switch that turns the po wer on and
off with the 3rd posi tion used for activating
the transmitter during tuneup. There arc no
calibra tions fo r the speed and weight con­
trols: hut in the case of the latter, the center
position is specified as providing a 50-per­
cent dot dut y cycle. The extremes provide
an approximate 40- and 6O-percent duty
cycle.

The pushbuttons with the symbols arc at
the top side of the case and a rc arranged
accord ing to the standard typewriter key-

to a diode matrix (Translator) which gene­
rates a unique 7-bit digital " word" for each
keyboard button. The "word" is then fed
simultaneously (in parallel) into a shift regis­
ter (Character Register) which reads one
"bit" of the word at a time, and depending
upon whether that bit is a binary "0" or "1 ",
directs the clement generator to produce a
dot or a dash, each followed by a dot-length
space. Upon completion of each such ele­
ment, the Control Block permits the shift
to proceed to read the next bit. After all
necessary clements for a character have
been generated, a final bit in the " word"
signals the Control Block of the end of the
character.

The control section also is arranged to
cause thc proper spacing to be set up at the
end of each character. In the event that the
button for the following character is de­
pressed before the 3-baud spacing occurs,
the gene ra tion of that character is held up
until the end of the proper spacing time.

The clement generator operates the posi­
tive- and negative-ke ying circuit s, each one
of which employs a switching transistor and
using a steering diode for protection against
accide ntal reverse polarity at the ke y tcrrnin­
a ls. The sidetone monitor also is keyed and
is provided with hcadphone and speakcr out­
puts there is no self-contained spea ker in
the unit.

June , 197 1 • CO • 57



Inter ior view of the KB·l. There are two boards interconnected with a 9 .wire ca ble .

space, the succeedi ng character cannot "jump
the gun" and appear before the proper spac­
ing. If erratic spacing is to be avoiding and
perfect spacing is to be had between char­
actcrs (that is, spacing no greater than the
normal 3-baud length), the user must time
his finger movements according to the length
o f eac h cha racte r. For the short ones (such
as e , i, t) the related button thus must be
rele ased sooner than for the longer char­
acters, with movement to the next needed
button also made in shorter time. The re­
q uired rhythm o f fin ger movement thus
varies from character to character and is
one to which one must accustom himself.
T his is not hard to come by, at least it was
not so from the experience of this writer
who is accustomed to typ ing at a pretty good
cli p using the " two-fi nger hunt system" with
either a mechanical o r electric machine.

In the case of code learn ing, the spacing is
not necessarily as important. until the stud­
en t recognizes the format ion of each char­
acter. Exact timing between characters then
is not mandatory, therefore enabling one
not familia r with code to operate the keyer
for the learner.

T he negative-keying circuit is used for
blocked-grid keying or other methods reo
qu iring a negative potential at the ke y. This
circuit is rated for use with potentials of up
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to 150 v.d.e. a nd for currents up to 15 rna.
Values in excess of either of these restrict ions
require empl oyment of an extern al relay
opera led by tbe positive-keying circuit.

The positive-keying setup is designed for
opera tion with low-level cathode circuits
where the peak current is under 100 rna and
the peak potential is within 60 v.d.c, These
ratings include transients. Where both values
arc apt to be exceeded. an ex ternal relay
must be keyed by this ci rcuit with the prov­
iso that ind uctive spikes from the relay coil
arc supressed 10 mainlain the peak poten­
rial within the 60-volt limitat ion. A simple
suppression circuit, usi ng a resistor and a
diode, is described in the manual wh ich also
includes explicit opera ting, insta llation, tech­
nical and maintenance deta ils.

T he keyer may be nicely handled while
placed on a table top or in one's lap ; how­
ever. with the latter, care must be taken to
sec that bunched-up clothing docs not acci­
dentally knock the speed control off its de­
sired selling. If you'd like to si t back and
take it easy "typing" out perfect code trans­
missions or assist others in learning code.
the Pickering Model KB-I Electronic Kcyer
is an ideal device for accomplishing these
e nds . It is priced at $265 and is a product of
Pickering Rad io Company, Post Office " ox
29. Portsmouth. R.I. 0287 1. -W2A EF

I



to announce major subscription price 'increase

ave

The newly announced postal rate increases, coupled with rising costs for

printing and labor, will force us to announce a major subscription price in­

crease in the very near future.

In order to protect our regular su bscribers,

we're making this information known in ad-

vance to allow you to order long-term sub-

scriptions and save SSSS. Newsstand prices

are already up to $1 .00 per month or

1 year •••••••••••••••••••••••••••• S6.00

2 years • • •• • • • ••• ••• • • • ••• • •• • • • ••• Sl1.00

3 years • • ••••• • • • • • •• • • • • • • ••• • • ••• S15.00

5 years • •• • • •••••••••• •••••••••••• • S23.00

$12.00 per year. The savings on these long-

te rm subs will be su bstantial. And when we

say long-term, we really mean it. These

rates are offered for a limited time only

and may be withdrawn at any time.

10 years S40.00

15 years S55.00

Life Subscriptio n S75.00

As you can see. we've offered a variety of choices that enable every reader, regardless

of age. to select the best choice for his own needs. And believe us when we say that the

savings will be substantial over future rates. So don't delay. Th is offe r may be withdrawn

very soon.

June, 1971 • CO • S9
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BB l l · U 4

Exclusive Hustler
"break cable"
assembly for
simplest
installation
of all!

NEWI
2 METER

POWER GAIN
143-149 MHz

3.4 db gain- % wavelength
Power rating : 200 watts FM

Get the experience of solid communica­
tions, extended range and full Quieting
wi th the Hustler BBl models. Optimized
ga in performance with lowest SWR and
the superior mechanical construction will
give you the extra advantage. Both
models supplied operational . ready for
easy insta llation.

Model BB l -144: Mounts on .ny nat surface in
~' hole -easy installation on root. (wi thout
pullina cars' header). deck or lender -complete
with adjustable . taper around stainless steel
tadiator. st.inless steel sprin&:. Overall hei&:ht
approlimately 47' , l7' RG·Sa·U coal with
PL-2S9 connector. $21,70

Model BBll-U 4: S.me as BBL·I44 with
Hustler trunk lip mount for no holes to drill
installation on side or reaf 01 trunk lip. Heavy
duty mount assures "st.y-put" oper.tion. posi ­
live RF around lor lowest SWR and completely
hidden cable. $34. 70

Heavy duly. precision fit, four
section telescopic antenna tunable
separately for combined Sil and
two meter-operation . Extends to
U "'. Colla pses to 22"'.
Model HF-2: Antenna supplied
with ~"·24 base to fit .ny stand­
ard antenna mount. $9.50
Model HF-62: Supplied with
automoti ve eieht ball base for
l ender or cowl mounti nl . Includes
60"' RG·58·U and connectors .
$11.95

Tops in
Rooftops
140·500 MH z­
UHF/VHF Antenna
l ow profile, roof top
with lactory attached
cable-insta lls from
outside without dis­
turb ing elf header .
17-7 PH stainless
radialinl elemeot ­
field trimmed for
frequencies between
140 Ind 500 MHz.
Complete with IS'
RG-S8-U cDuial cable.

Mode' UH T· l
$7.15

Trunk Lip
Mount

140-5(1() MHz UHfj YHF
Easy to install on side or
lelf of trunk lip. No holes
10 drill or coal to trim .
17-7 PH stainless steel
radiatina element. Chart
included fo r 140-500 MHz
cover'ae . Complete with
17' RG·S8-U .nd PL-2S9

Model l HF
$12.95

I
J

World leader in Antenna Mounts-send for Catalog todayl

Availabla From

All Distributors who
15 BO O C O M ME R C E PAR K DRIVE • th BEST!

BROO K PARK . OHIO 44142 Raco9n/za a BB l -l 44

World Wide Export. Robur. Agencie.. lne, 349 W.14th St.. New York, N.Y.10014. Cable Address, Robumage - New York

NEW- TRONICS CORP.
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BY GLEN E . ZOOK ,* K9STH/ 5

t

M AN Y ama teurs have pro bably not iced
that CQ is now givi ng much mo re em phasis
to f.m . act ivit ies than in the past. It is
h oped that this e m phasis will serve two
purpo ses: The firs t is to att rac t m ore act ive
amate ur Lm. o pera tors to become sub­
scribe rs ; the second purpose is to convert
ama teurs no w o perating wit h ot her modes
to t he L m. fo ld .

F .m. serves a d istinct need within the
ranks of the a ma te ur radio o pera tor. It
provides a sim ple met hod of mo bil e o per­
a t io n, provides for a netwo rk for emerge n­
cy o pe ra t ion, and provides a fix ed freq uency
intercom cha nnel. Many DX o perators use
f.rn. to infor m each o t her o f a rare statio n
o r prefex (after working him, of course ).
Fixed freq uency o pera t ion allows a mo bile
o perator freedo m fro m constan t retuning
o f eq uipment and fro m missing a call be­
cause he is a few kc o ff frequency. The
wid espread usc of repeaters wit h input and
o ut pu t frequencies coord inated allows the
travelling amateur co m munica t io n wit h local
sta t ions in virt ua lly every city in the United
Stales an d Ca nada.

These are o nly a few of the ma ny reaso ns
for the ra pid growt h o f amateur f.m . activ­
ity . No matt er wha t t he reaso n fo r going o n
v.h .f, I.m., t he ne wco mer mu st learn a new
lan guage, Reme mber ba ck to your I ovice
da ys, or even back to s.w.L'i ng. Yo u had
to learn a ne w language, t he language of
amat eu r radio. The same is t r ue fo r a m­
ateur Lrn . o peration . O f course many
phrases and sla ng terms have t he same mea n­
ing. but the re are ma ny phrases and terms
which appear in no ot her form of amateur
o peration . As an aid to t he ne wcomer, a
Glossary o f sixty-three com monly used
terms and phrases is provided here. The
definitions given here are virtually univer­
sal. Ho wever, ce rtain locali ties may have
local terms and ph rases fo r t he same thi ng
or for o t her items. T hese terms will be
picked up as you go alo ng. The defini­
tio ns in the Glossary sho uld serve to start
the new f.m. operator off on t he right foot.

· 8 18 Brentwood Lane, Richardson, Texas 75080.

Glossary of FM Terms

A ccent: The Accen t line o f equipmen t was pre...
duced b y General Elec t ric for the 45 0 10 410 mc
co m mercia l hand. The uni t is t ube-t ype with a
tra nsist o rized power su p ply. Co nst ruc t ion is pri­
mar ily o n a single pr in ted circ uit boa rd .
" 8 D " : The "BD" o r Business Dispa tcher is a line
o f equ ipmen t manufac tured by M o to ro la. The
receiver is solid a tate and the transm itter is l ube­
lyre wi th so lid -slate audio preamplifier. Most
versions are dash-moun t wi th a po wer o u t p u t o f
15 wa tt s. The newer un its are called Mocom 30
and ma y be Iruck mo unt . The Mocom 30 u n its
ma y he rated at 25 wa tt s o u t p u t , de pendi ng o n
model t ype.
Belly Band: The term " Belly Band " is some t imes
ap plied to the use of 1 .5 kc d eviation , rather t han
the usua l 15 kc o r 5 kc d eviation. Thi s 1 .5 kc
d eviat ion is usuall y co mpat ib le wi t h both wide­
band and narro w-band equipmen t.
B lac k Oven: These crystal ovens, o ften used in
o lder t ypes o f Mo toro la eq uipmen t , have a tern ­
pera tu re rat ing o f 60 C. The stab ility m eets the
0 .002% no w allowed for lo w-band co m m erc ial
standards. Ho wever, t hey will not mee t th e .0 0 0 5%
for high ba nd o r 4 50 o pera tio n by co m mercial
sta t io ns . These ovens are normall y sa t isfac to ry for
ama teur Lm. o n all types o f equipmen t w hich
wi ll accom modate t hem.

Brick: A h rick is o ne of several types o f newer d e­
sign portabl e eq uipme n t, includin g the follo wing:
Motorola BT-200 (1I23DC N, etc .}, General Elec­
tric MAS T R Personal series . and the Vari t rn nics­
Ino ue HT-2 . This t ype o f eq ui pmen t ma y be
handled wit h o n ly o ne hand and is no rmall y less
than t wo pounds in we ight.

Cnannet Elemen t: A cha nnel eleme n t is an assem­
b ly used in place o f the sing le crystal in con t ro lli ng
eit her t he transmitt er o r receiver in newer t y pes o f
f.m. eq uipmen t. The c ha n nel el emen t con ta ins a
transisto r ized osc illa tor , b uffer. a nd fr eq uenc y cu m­
pensattng netwo rks. T he chan ne l ele men t is un ­
heal ed. t h us requ ir ing muc h less cu rren t from t he
source . Sta b tltty of t hese chan nel etern en ts ma y ex­
ceed 0 .0002% depending o n design.
Coffin Sets: Th is is a term o ften ap plied In t he old
t ypes o f f.m. eq uipmen t using a separa te tra ns­
mi ll er a nd receiver . This t y pe o f eq u ipmen t was
housed in cabine ts wi t h rounded to ps resem bling
sma ll coffins. In some areas t his t y pe of eq u ipment
is referred to as " dog house."
Co ntinuous To neSquelch : CTS is a me l hod o f to ne
cont ro l o f the f.m. eq uipment w herein a vir t ua lly
suba ud ihle tone (70 to 200 c .p .s.) is t ra nsmi t ted a­
lo ng wi th t he d esired voice aud io . This to ne ac t iva tes
a reed o r o t he r frequency senstt tve ci rc u it in t he re­
ceiver allowing receptio n o f the voice aud io. S ig­
nal s without t he proper to ne o r with no to ne at all
are not heard .
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Control Head: The co n tro l head is that por tion of
the f.m. unit co n tain ing the off-on swit ch, volume
con t ro l, sq uelc h con tro l, and micropho ne connec­
tions. When used with a trunk mount unit the con­
trol head is normally mounted under the dash o f the
automobile and connected to the unit via a multi­
cond uc tor cab le .

"COR ": A COR o r Carr ier O perated Relay is a cir ­
c uit w hich is act iva ted by the reception o f a signa l
by an assoc iat ed receiver. Nor mally the COR o per­
ates from the sq uelc h circu it o f the re ceiver , ac t iv­
at ing whe n the squelc h ci rc uit o pens the blocking
voltage o n the aud io circuitry o f the receiver.
Croppie Pole: This is a type of high-band antenna
consist ing o f a helical winding encased in fiberglass.
The normal gain o f this type o f base station an­
tenna is fro m 6 db to 9 db. The an tenna is very long
and resembles a large fishing pole.
Dash Moun t: A dash mount f.m. unit is o f the type
whereintheentire unit mounts under t he dash o f an
au tomo bile. The spea ker, microphone , and all con­
trol s are usuall y mounted o n the front o f the unit
for easy access.
Desk Set: A desk set is a telephone-resembling unit
which is connec ted to the base sta t io n via a multi­
cond uctor cable . Provision for push-to ot alk o perat ion
and reception is no rmally provided. Some models al­
so provide for switc h ing o f frequ encies.
Deviation : The deviation o f an I.m. transmitter is
the amount the modulated signal carrie r varies fr om
the cen ter frequency. Duri ng o ne hal f of the mod­
ulatingcycle the devia tion is positive and d uring the
o ther half c ycle the deviation is negative. See also
narro wband and wideba nd defini tions.
Diplex er: A d iple xer is a device whic h allows sim ul­
ta neous (duplex) transmission and recept ion from a
single antenna. Diplex ers range from sim ple cavit y
arrangements (where frequenc y separa tion is great)
to com plex hybrtd -rmg un it s fo r close separat ion.
So me people refer to a di plexer as a "duplexer,"
however, t he correc t term is "di plexer. "
Discriminator: T he discrimina to r is t he detecto r in
the f.m. receive r. It fir st converts the f.m. signal to
a .m . and then demodulates the a.m . signa l, t h us
producing the desired voice a ud io signal. It is anal­
ogous to the product detector in s.s.b . receivers
a nd d iode detecto r in a.m . receivers.

" DTO": T he DTO is a type of f.m . unit manu­
factured by General Elec t ric for MTS (see definition)
se rvice. T he rece iver has no sq ue lc h ci rcu it (one may
be added, however ). The unit normall y has provisio n
for five c hannel o pera t io n, ma kin g it a very desir­
able un i t for ama te ur Lm,
able un it for a ma te ur Lm.
Duplex : Du plex o pera t ion is that o pera t ion where­
in sim ultaneous reception and transmission takes
place. This occu rs in a ma teur repeaters. A signal is
transmitted from o ne transmitter, received by the
repeater receiver and retransmitted o n ano ther
frequency by the repeater transmitter. This t ype
of opera tion also is used in mo bile telephone ser­
vice. Ho wever. when used as telephone the o pera tor
ca n recei ve and transmit a t the sa me time.
Four Fifty : In realit y the term applied to the u.h.f.
com mercial radio freq ue ncy band from 4 50 mc to
4 70 me. Amateur Lm. 'ers use the term tor the
a ma te u r ba nd from 4 20 mc to 4 50 mc.
Gold Oven: The gold colored crystal ovens w hic h
maintain a tolerance o f bette r than 0.000 5%. These

o vens meet present commercial sta ndar ds. The o per­
ating tempera ture is 8 5 degrees C. These ove ns re­
place the b lac k ovens when conver ti ng to com mer­
cial narrowband standards.

Handie-Talkie: This term is a registered t rademar k
o f Motorola and a pplied to the Mo t o ro la line o f
hand carr ied portable eq uipmen t . In general, ama­
teur terminology the term and its a bbrevia t ion (HT)
is a pplied to all units which can be easily hand car­
ried .

High-band : This is the com mercial radio band fr om
152 m c to 17 2 me. Ama teur usage often in cludes
the two meter ama te ur band.
Ice Box: This term is someti mes a pplied to the line
o f amateur f.m . equ ipmen t man ufactured by Inter­
nat ional Comm unications & Elect ronics (I CE) o f
San Antonio, Texas. These were a mong the ea rly
en tries in the solid-state equi pme nt built ex­
cl usively for a ma teur f.m. o pera tio n.
"IDC ": IDC for Instantaneous Deviation Control
is a Motorola trademar k for the circu it ry w hic h
con trols a nd adjusts the deviatio n o f the f.m . trans­
miller. The term is somet imes a pplied to the paten­
iometer w hich is adjusted to se t the level o f ma x­
imum deviation.
IMTS: IMTS is the abbreviatio n fo r Improved
Mobile Te lephone Syste m which is now being im­
plemented in many areas. This system allows direct
dialing from the mobile telephone, both for in com­
ing and o ut -going calls. IMT S replaces the o ld MTS
(see definit io n ) .
lntermod: T his is a con tract ion o f the word in ter­
modula ti on. Int ermod is ca used by the mixing of
t wo or more signals in a non-linear device (rusty
pipe joints, for exam ple) with a resultant signal on
a th ird o r mo re fr equenci es. In areas where many
signals are presen t , in termod ma y be present o n all
ava ilab le cha nnels. ln termod, unfortu nate ly, is a
fact o f life and is very difficult to elim inate. So m e­
times a crystal filt er or o t her sim ilar narrow­
band device ma y be used in t he antenna lead to the
receiver to elim inate in termod. However. t his wi ll
no t wo rk if the o f fe nd ing signa l is o n the desired
frequency.

Limiter: The limiter circ uit in an f.m. receiver is an
i.f. circ uit w hic h sa tura tes at a relati vel y lo w sig­
nal stre ng th, th us kee ping the a ud io o u t pu t from
the discriminator a t a constan t ou t pu t . The aud io
o u t put from a discriminator is directly proportional
to the signal o u t put, thus requiring a consta n t sig­
nal level for a constan t a ud io level. It is ana logous
to a.v.c. in Ih e convent io na l a.m . receiver.
L ow-band: This is the com merc ial band st re tch ing
fro m 25 to 28 me and from 30 to 50 mc. The term
is o ften a pplied in a ma teur circles to include the
f.m. o peratio n in the 10 meter and 6 m eter a mateur
bands.
Machine: A machine is a com plete repeater system .
MASTR : MASTR is the registered trademar k o f
General Elect ric fo r its newer t ype o f Progress
Line equipmen t. MASTR equipmen t include base
sta t io ns, mo bile stations, and portab le and paging
unit s.
MICOR : MICO R is a registered trademark for Mo­
torola 's present " top-of-the-line " f.m . com m uni­
ca tions equ ipmen t. T he eq u ipment is full y solid­
sta te in various freq uency and po wer com bina t ions.
Model 8 0: A Model 80 is not a piece o f RTTY e-

,
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along the sa me wires. This technique is o ften used to
p lace . th e base statio n at a very hi gh point (s uch as
a building roof o r T V transmitti ng t o w er) several
miles fr om th e dispatch poi n t. Newer t ypes o f te­
motes use au d io tones for swi tc hing e lim ina ting
th e need for a co n tinuo us pair of telephone wires.
R epea ter: A repeat er is a ny of a nu mber of radio
d evices w hich receive a signal an d retransmit it o n
a seco nd freq uenc y a t the sa me time.

Sece de : Secode is a manufact u rer located in Dallas,
Texas , w ho ma nu fac tures severa l t ypes o f con trol
heads fo r RCC, IMTS, and MTS o pera tion . The term
Secode is so metimes a pplied in a ma te ur f .m. cir­
cl es to describe a ny o f these con trol heads.
Simplex :Theopera t ion o na single fr equency. Bo th
tra nsmission a nd recept ion ta kes pla ce o n th is fr e­
quency. Opera tion o n the 160 th ro ugh 10 meter
ama teur bands is no rmally sim plex . In this case the
t ransmitter is turned off durin g th e recep t io n per­
iod. This is in co n trast to d uplex o peration during
which the receiver and transmitt er can be o pera ted
sim ult a neo usly.

Single-tone: The use o f an a ud io to ne of sho r t dur­
at ion t o act iva t e a receive r fo r con t rol purposes.
Such a tone ma y be se n t at eit her the beginn ing o f
a series o f t ransmission o r a t the begin n ing of each
transmission. It diffe rs from CTS in t ha t th e tone is
of sho rt d uratio n. A single to ne sys tem m ay be
used eit her to selec t a given repeat er receiver o r to
prevent un authorized use o f a repea ter .
S trapping : Strapping is th e t erm a pplied in man y o f
the newer t ypes o f eq uipmen t manufactured for
a ma te ur Lrn . o pera tion . Therein , t wo o r more
swi tch posit ions may be jumpered to allow th e use
o f a single cr ystal wit h severa l o t her crystals for
various frequ enc y com bina tions.

Test Set: This is a piece of lest eq ui pment designed
fo r use wit h eq uipmen t man ufact ured by a given
co m pa ny . It no rm all y con tains metering and o ther
fa cilities for checking a nd align ing th e eq uipmen t.
Both Mo torola and Ge nera l Elec t ric manufactu re
test sets fo r their equi pme nt.
Time Out: A time o ut t imer is o f ten used o n a re­
peat er to p revent th e t y ing up o f the fr equency in
case o f eit her a cont inuo us carr ier on th e input fr e­
q uenc y o r b y malfunction in the repe ater . The nor­
mal tim e span is fro m I Y1 to 3 minute s. A tim e o u t
timer a lso di scourages long-winded transmissions,
thus allowi ng o t her s tati o ns to break-in , if d esired.
The timer resets w hen th e signal on the input fr e­
qu enc y sto ps.

Tone-Burst: A tone burst syst em is a t ype of single
to ne o perat io n. The tone is sen t for a sho rt period
o f tim e a t the begin ning of a con tact. This allows
th e repeat er receiver to o perate . Afte r a period of
tim e w it h no transmissions, the receiver a u to­
maticall y reset s, th us req uir ing a no ther tone
bu rst to allo w t he receiver to o pera te . Un til the re­
ceiver reset s, it wi ll receive an y tra nsmission on th e
proper freq uency .

TP/. : TPL o r Tra nsistorized Pro gress Line is the
Ge nera l Elect ric trade mar k for it s line o f mo bile
f.rn . un its using t ransistorized receivers and t ube­
t ype tra nsmitters. In the case of trun k mount
un its t hemajo rity o f the receiver circu i t ry is locat ed
in th e co nt ro l h ead .
T-Power: Originally, "Tvt'ower" wa s a Motorola
trad emar k fo r it s line o f tu be-t ype e q uipmen t us-

[continued on page 99 1

q ui pment . It is a signal genera tor manufactured by
Measuremen ts Cor p. w hich was the mainsta y o f
the co m mercia l f.m. service business for man y
years . T he basic genera tor co vers from 2 to 400
mc, and t he Model SOR covers 5 to 4 75 mc. Thi s
generator a nd it s mili tary eq uivilen ts (e.g. TS-497 B)
are used b y man y a ma te ur Lm. 'ers.
Motrac: This is a Mo torola trademark fo r its line of
mobile commu nica t ions units using so lid-sta te re­
ceive rs and hybrid transmi tt ers.

Mo tran : T his is a Motorola trademark for its ea rly
line o f com ple tely solid -state co m m unica t io ns eq uip­
men t. The Mo tra n has been repla ced by th e Micor
line .

"M R T " : The various MRT pieces o f equ ipmen t
were manufactured by Bendix. Man y ama teurs are
now usi ng MRT eq uipmen t on both six a nd two
meter f.rn .

"MTS": MTS o r Mobile Telephone System is th e
o lder t ype of car telephone sys tem wherein all calls
wer e placed through an o pera tor . O pera tion was d u­
plex. MTS is now being re placed by the newer IMTS.
Narrowband: Narrowband is the designa t ion fo r
com mercia l o peratio n using 0 .002% to leran ce o n
lowband and 0 .0005% to lerance o n hi gh band a nd
4 50 wit h a deviation o f 5 kc . Amate ur o pera t ion is
now grad ua lly switching o ver to narrowband stan d­
ards because o f the ava ila b ility o f eq uipmen t de­
signed for th is type of o pera t io n. The t er m " Split­
Cha nnel" is so me times used for narro w band o per­
a tion.

Overlap: Overla p designat es a sim ulta neo us co ver­
age o f two o r more repeat ers using t he sa me inp ut
and o utpu t fr equenci es. This pro bl em ofte n occ urs
in large metropolita n areas with more than one re­
pea ter in o perat ion.

Pac er: T he Pacer was a dash-mount f.m. unit
manufactured b y General Elect ric. The unit was
hybrid in design an d co nst ruc te d primaril y o n
ci rc uit boa rds.

Permakay : The Per maka y is a Mo torola t rade­
mark for it s line o f selective i .f. filters (usua lly
4 55 kc). T he fil ters are usuall y o f t wo types, that
wit h a ba ndwid th o f a pproxima tely 30 kc for wide­
band o pera tio n a nd 10 kc for narrowband o perat io n.
The newer t ypes may be identified by th e letter
su ff ix o f " S" for narrowband an d "W" for wideband .
Porta-M o bile: This is a Ge neral Electric t rad emark
fo r a number of pieces o f eq uipment w hich ca n be
insta lled in an a utomob ile a nd then easily removed
for po rt abl e o pera tion.

Progress Line: A Ge neral Elec t ric t ra de ma rk fo r it s
line of pre-t ra nsisto r equi pmen t . La ter models used
a transistori zed power supply. These unit s may be
eq uipped for opera tion for up t0 4 c ha nnelo perat io n.
Private Line: Mo to rola's trademark fo r it s version
o f co n t inuo us to ne sq uelch .

Quiet Channel: RCA 's trade mar k for its vers io n o f
con tin uo us to ne sq uelch .

R eed: Any of a nu m ber o f frequency sensit ive en­
cased circ u its which are used in selec t ive to ne sig­
na ling o r fo r CTS o pera t ion . A reed ma y be eit her
fo r e ncod ing ( t ra nsmitting) or decodin g (receiving).
R emo te: A re mote is a un it w hich can be used to
con trol a remotel y locat ed base stat io n via eit her a
contin uo us tw o wire o r fo ur wire line. Switc h ing
is accom plished by a d .c. voltage of a given po larit y .
Aud io ,bo t h transmitt ed and received , is also carried
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An S.W.R. Bridge With A Built-In
80 Through 10 Meter Signal Source

BY TIMOTHY P . HULICK, LT. USN,* W9MIJ/ 4

O NE of the questions frequently asked on
the Advanced and Extra class exams is,
"Where sho uld s.w.r, measurements be made
on a resonant antenna- at the antenna or at
the transmitte r end of the transm ission line?"
The answer to this question is, of course. at
the antenna. The transmission line, if of
appreciable length, will tend to flatten out the
bandwidth of the an tenna system (antenna
plus transmission line) and must not enter
into the tuning of the antenna if the an tenna
is to be truly resonant by itself. I am sure that
most hams have found th is to be ra the r dif­
fi cult to do in most cases. In addition, it
usually involves at least two people-one at
the transmitter adjusting the frequency and
the r.f. level to the bridge at the an tenna end
of the line and the other person up on the
lower tuning the antenna . And how man y

*3549 Clubhouse Road, Virginia Beach. Virginia

The self-exci ted s.w.r. b ridge. O ut of view on the
bottom is 52 which selects eithe r 50 o r 7 5 ohm
impedance operation. At the right is the meter
calibra tion control R16 whil e the band switch 51
and Test-No-Te st slide swit ch 5 3 are at the top.
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times have you lost your sense of humor
fumbling around with connectors that don't
mate to the S.W.r. bridge while standing on
the tower shouting down to the shack to
change the r.f. level because you and/ or
your bridge are going up in smoke? I fo r one
have been down this street many times too
often and have decided to transform antenna
tuning into not so an harassing procedure.

T he device described in this article is an
s.w. r. bridge with its own built-in signal
sources for each band 80 th rough 10 meters.
T he osci llators are crysta l controlled at the
desired an tenna tune-up frequencies and sup­
ply adequate power to fully deflect the meter
on the bridge section. It provides for tuning
the antenna at the antenna even before the
transmission line is routed up the tower.
T here is no danger of burning out the bridge
or burni ng up yourself with excessive r.f,
fro m the transmitter because the oscillators
are capable of only a few rnilliwat ts.

Although the device is designed for 80
through 10 meter operation, 160-meter
capability can be obtained by duplicating the
80 or 40 meter osci llator and using a 160
mete r crystal. 6-meter capability is achieved
by duplicating one of the overtone oscillator
circuits and using an appropriate overtone
crystal and r.f. transformer. Obviously, the
circuit board would have to be modified from
that which is described below.

Circuit Description
The complete circuit of the self-exciting

s.w.r. bridge is shown in fig. I. It was decided
to lISC separate complete oscillators for each
band in order to a lleviate the horrendous
switching problem that would be necessary
if one transistor were expected to do the job
of five. In order to select the desired oscillator
to supply the bridge section with r.f. and
hence the antenna, the present configuration
only requires that the supply voltage and the
osci llator outputs be switched. Current drain
on the 9 volt ba ttery is about 12 rna maximum
at anyone time.
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Fig. I- Schematic of the s.w.r. bridge with built-in 80 through 10 meter signal source. All
resis tors ore 1/4 watt, 10% tolerance except those marked (-J. Capacitors are disc-type.
Valu es grea ter than one are in mmf; less thon one in mf.

a, ·a, -RCA 40 245 .
51-2 pole 6 posit ion subminia ture rotary

swi tch. [Cente rlob PA-2005).
52- S.p.d.t. slide switch.
53-S.p.s.t. slide switch.
T,-Pri. , 11 t. # 36 e. Sec.: 3 t. # 36 e. an

Indiana General CF·1 01 02 toroid .
T, -Pri. , 16 t. # 36 e. Sec.: 4 t. # 36 e. Same

core as T1.

TJ-Pri. , 20 t. # 36 e. Sec. . 5 t. # 36 e. Same
core a s Tl .

Y1, Y2, YJ- O vertone cry stals for 10, 15 ond
20 meter bonds re spe ctively. HC-6U
holders.

Y,. , Y5-40 a nd 80 meter cry sta ls respect ively
in HC-6U holders.

T he osci llato rs fo r 10, 15, and 20 meters
are overtone oscillators requiring overtone
crystals and a resonant circuit somewhat
below the crysta l frequ ency. C2 and the in­
d uctance betwee n terminals I and 2 of T,
should resonate at about 26 me for the oscil­
lator to operate in the 10 meter band. Corres­
spondingly, T'2 and Cr; should resonate at
about 19 me, T" and C. should resonate at
about 12 me fo r oscillation in the 15 and 20
meter bands, respectively. Each crystal
sho uld be selected to be at th at frequency
near which the appropriate antenna is to be
tuned . T he 40 and 80 meter oscillators are
not overtone oscillators and therefore requ ire
no resonant circuit.

The bridge section of the circuit is identi­
cal to the one described in any ARRL Hand­
book except th at a slide switch S2, is pro­
vided to change the impedance that the bridge
is to ba lance against from 50 to 75 ohms and
vice-versa.

T he meter used in this bridge is any 50
microampere meter that is small enough to
tit on the case of the instrument. A meter with
a full scale deflection greate r than this is
inadequate because full scale deflection will
not be realized which is necessary fo r proper
operation and calibration as described in
"Operation and Bridge Calibration," below.
A 50 microampere meter is no more ex­
pensive than any othe r and is also available
miniaturized.

T he function of Sa is to connect and dis­
connect the antenna from the bridge during
bridge calibration. This switch solves the
problem of physically removing the load by
unfastening connectors which is most un­
handy at an elevation of 70 feet. The function
of S" is further described below.

R I1 and Ri8 are each a 47 ohm resistor. This
pair of resistors must be closely matched in
value in orde r for the bridge to balance at
the proper antenna load impedance. Ordin-

June, 1971 • CO • 65



• • • • • • • • • •.... . . . ". . .... ... .......... . ....
"• • •

" '" ..· - ...........
• •

I

With the cove r removed from the 6 V4 X 3 112 X
2 inch Minibox, the location of most compone nts
becomes apparent. The meter must be located so
as not to interfere with inte rna l circuitry when the

cabinet is assembled.

a rily, 5% tolerance is sufficient, but the y
should be checked with an ohmmeter never­
theless. Their absolute value is not critical,
hut they must be closely matched in relative
value. R I!I and R" , should a lso be 5 % toler­
ance resistors. These resistors sho uld be as
closely matched to the antenna impedances as
possible,

Construction

In conjunction with fi g. I and its parts list ,
fi g. 2 is meant to make the construction of th is
project as simple as putting any kit together.
Figure 2A is an actual size drawing of the
underside (foi l side) of the printed circuit
board and is intended to be used as a template
for mapping out the circuit configurat ion .
My favorite technique is to sketch the layout
o n paper as is done for the builder here and
then trace out the mapping onto the copper
side o f the board by inserting carbon paper
between the map and the copper. The result­
ing trace is not very d istinguishable in dull
light so it is suggested that ample light be
available for following the carbon paper
trace on the copper. Ordinary fast drying
enamel paint is an excellent etch resist and
ca n be applied to the trace with an artist's
brush. After the paint is dry, the board can
be etched and then drilled with a number
64 drill bit. The size of this bit is of course
not critical, but a number 64 is about the
right size for resistor and capacitor leads. The
small dots in fig. 2A indicate wire holes and
the la rger ones indicate hardware or crysta l
socket holes. The correct size bit for these
holes is determined by the builder's choice of
hardware.
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After the circuit board is drilled, fig. 2B
indicates the exact holes into which each
component or wire is to be mounted and
soldered. It is suggested that the transistors
be mounted and soldered last so they are not
overheated. Care should also be exercised in
solde ring R 17, R", RI9 and R s« so that ex­
cessive heat docs not alter their resistance.

The box used to house the s.w.r. bridge as
shown in the photos is a Minibox obtained on
the surplus market for 45 cents. It is identical
to the familiar Bud miniboxes in construc­
tion and measures 6 v.. X 3 Y.z X 2 inches.
Bud docs not manufacture a box to these
dimensions, but docs make an aluminum
chassis with a bottom plate that measures
6 X 4 X 2 inches. Construction using this
chassis would be identical to the construction
described here and ma y be even easier since
all four sides are attached to the same section.
The on ly co mponent that would have to be
mounted on the bottom plate would be the
meter. Using the minibox construction, both
the meter and R ru arc mounted on the cover.
The eq uivalent chass is and bottom plate to
the Minibox arc available as Bud number
AC431 and BPA 1505, respect ively.

General layout of hardware and com­
ponents not mounted on thc circuit board can
be seen in the un co vered view photo.

T he ind uctors TI, T, and T" as used by
the autho r are on tiny toroid cores (Indiana
General C F- I0 I Q2 material) that a rc suit­
able for usc between I and 50 mc. More often
than not, these cores will not be availa ble to
the ham unless he is willing to purchase a
minimum orde r of $25 from the manu­
facturer. For this reason it may be ad van­
tageous to use solenoid type coil fo rms ot
say one-qua rte r inch in diameter. A gr id-dip­
oscillato r can be used to determine resonance
at the frequencies listed above. The links
(terminals 3 and 4) should have about the
same number o f turns, i.e., 3, 4, and 5 turns
for 10, 15, and 20 meters, respectively and
should be wound on the ground or cold end
of the solenoid coil between terminals 1 and
2. C" C, and C. should be the same regard­
less of the type of coil form or core used.

Operation and Bridge Calibration
If the antenna feedpoint is equipped with

a 50-239 female coaxial socket, connect the
antenna to h by means of a short length of
coaxial cable with two male connectors. The
impedance of the sho rt coax is not important
if the length is at most one foot long or so .



$ 17.95

13.95

$39.50

$12.50

18.50

$42.50

$49.50

$26.95

$ 9 .95

U6· J.48 mhz

146-148 mhz

146·"'8 mhz
440-450 mhz

146-148 mh z

135.175 mhz

50 -54 mhz

J.45 mhz and J.47 mhz

AfM-4D

(F) FM TWIST 12 .4 db GA IN : A Cush Craft
exclusive - it's two antennas in o ne . Hori ·
zontal elements cut at 144.5 mhz, vertical
elements cut at 147 mhz, two feed lines .

A1"'''''

(e) FM MOBILE 3 db GAIN : Fibergtau %
wa ve professional mobile antenna for roof
or trunk mount. Superior st reng th , powe r
handl ing and performance.

(E) 4 ELEMENT YAGI 9 db GAIN : A special
sid e mount 4 element fM yog i can be f ixed
or rotated-good gain and d irectivity .

A147· 20T

(B) 4 PO LE: A four d ipol e array w ith mount·
ing b ooms and coax harness 52 ohm feed
up to 9 db gain.

A147.11

A449-11

AM-147

2 METER
ANTENNAS

(A) FM RI NGO 3.75 db GAIN : The most
popular - high performance , half .wove FM
antenna. Gives peak gain, and eff icie ncy,
instant assembly and in sta lla t io n.

(0 ) 11 ELEMENT YAGIS 13.2 db GAI N: The
standard of comparison in VHF ccmmuni­
cations. now cut for 2 mete r FM and
vert ical polarization.

(D) POWER PACK 16 db GAI N : A 22 ele ­
ment, high performance, vertica ll y polarized
fM array, complete w ith all hardware,
mounting boom, harness and 2 antennas.

A GREA T BUY FROM ARROW -
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Fig. 2-Actual size circuit board layout for the s.w.r. bridge built-in signal source and ports
la yout for the circuit board. Component numbers shown correspond to those in fig. 1.

(A longer length than this would defeat the
purpose of the bridge). I prefer to use a
double male connector such as Dow-Key AF-2
but this adaptor may not be available. If the
antenna transmission line is normally con­
nected to thc antcnna by bolts or some other
means, then obviously only one male coax
connector is needed to plug into the bridge.
After the bridge is eonnected to the antenna,
select the proper antenna impedance (cor­
responding to the impedance of the trans-

mission line to be used after tune-up) by
sliding S" to the appropriate position, i.e.,
either 50 or 75 ohms. Slide S3 to the NO TEST

position and turn S, to the frequency to which
the antenna is to be tuned. R IG should now be
adjusted for a full scale meter reading. After
this adjustment, slide S3 to the TEST position
and tunc the antenna for minimum meter
indication. The s.w.r. of the antenna is 1:1
when the meter indicates zero which in turn

[Continued on page 99]
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From South Africa to the Hawaiian Islands, you'll find
Sentry crystals. The personal choice of both amateurs
and professionals.

You'll also find us as standard equipment

in the best of radios, and wherever quality,

dependability and serv ice are important. If

these are important to you then specify

Sentry crystals.

Today, more and more people are turning to

Sentry. That's because we take extra care to

make sure when you buy crystals from Sentry

you "Buy the Best".

If you haven't received a copy of our new

1971 Catalog of Precision Quartz Crystals

and Electronics for the Communications

Industry send for your copy today.

"Buy the Best"

SENTRY MANUFACTURING COMPANY
Crystal Parll, Chicllasha, Oillahama 73018

______PHONE: 405·224-6780 I TWX 910-830-6925 - ---- - ---
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CQ BOOK SHOP

CO Binders

Ham's Interpreter
Th is valuab le book IS imported fr om Germany
and written by Ol lCU It conta ins a ccuec n c n
o f ph rases and e xp ressions desIgned to assist
tho se amateu rs who w ish to en large t heir
knowledge o f venous languages for use on
amat eur radio . It IS a must fo r every Dx'er
$ 1,50

Conven ien t and eco normcar are the words for
CO 's beauntu t maroon and gold bind ers ro ­
drvroua! issues can be removed QUlckl ", and eas.
ily wunou t damage to the magazine Save
orec rous nrne as reference copies are Wit hin
Imm ed iat e reach In thIS handy bsooer . $5.00

The New RTTY Handbook
A t reasu ry o f Vital and "bard.to.qet" mtcr m a.
non. ttus b ook IS loaded w i th va luab le eq u tp­
m en t scnemau cs. adju stment p rocedu res. etc .
A boon to beginner and pro . A soec.er section
on gett ing start ed . wnt ten by By ron K re llman ,
W2J T P, a w eu.koowo au t hori ty In the f ield .
$395

Surplus Schematics
Ken Grayson has loaded nus book WIth scnem.
aucs for cu rr en t ly popular pieces o f conversion
gear . making It Invaluab le to amateurs as a
gUide to surplus gear. $2 50

A ntenna Roundup I
Edt ted - b v Art Seid m an . a 160 page m ass o f
antenna m torroancn directed at answering a
mc tnruoe o f ocestroos su rrou nd ing th e mvs­
tenous antenna. $3.00

Antenna Roundup I I
Ten b ig theory art ic les backed up uv 82
detailed and Illu strat ed con st ru c t io n crorect s
f r om VL F to rmcroweve, long WIres to 17 ele­
men t b eam s and Sterba CUrlaln arrays. $ 4 00

Shop & Shack Shortcuts
A vo lume packed Wit h hundreds o f hint s &
shor tcu ts co llec ted by Don S to ner, ttus Wi ll
help anyone to d ress up tus shack . i m p ro ve
sho p tec hmques and Increase ell,clency and
euut pmeru 5195

-- - - ------ - --- - - - - -

CO Anthology II
1952·19 59 250 pages a t more recent bu t sun
hard -to-cet .mpor tan t a rticles fr o m glOriOUS
yestery ear . $3 ,00

Electronic Circuit Handbook I
Written by Tom Koel lel , WB2 AA I. ttus d et a ils
150 o f the most o ften needed cucurt s In 11
great coeo tees Inva luab le fo r beginner s and
old-timers al ik e $3.00

Electronic Circuit Handbook II
Tom Kneuet's o wn sequel 10 V o l 1, t tus
volume de livers 159 eddtuona! Circu its that
Will appeal to all ama teurs Eac h c.rcurt IS
l u l ly described In text wI th com p lete scnem.
encs $300

Surplus Conversion Handbook
Com p i led by To m xoeuet. WB 2AA I . t tus co n­
tains 19 2 pages 0 1 conver sio n ernctes cover .
Ing almost every prece o f surplus gear worth
the effort to convert to ham use S3 CO

Antenna Handbook I
A ll new rotormanon on uensrm ss-on hne
theory , Au eoueuoo. Im peda nce, Stana lng
waves. Resonant and nonresona nt lines, cu r­
r ent d istribu tion, free space 3 dunennonat oat ­
terns of long WIres o f alf orecncer lengt h and
much , much more by K en G lanzer . $4 .00

The New OX Handbook
Don MIller 's 200 pages o f valuab le techruca t
mformatmn and operating aids. m ost o f v.hlch
has never been published bef ore and can b e
found In no o t her volum e contems Grea t Clr ·
ere Bear ing Charts 5500

RTTY From A To Z
j rus new R T TY ClaSSIC has been produced 10
fI ll t h e 9<lPS In ATTY knowledge among ama.
reurs and o-o tess.oners alike 16 chep ters and
224 pages Thi S book IS a m u st In yo ur tech .
meat lib rar y . 5500

103 · Simple Transistor Projects
L he aun o t th Is book rs to lam lhar l/ e the beqm.
ner and advanced expeomer ner wl l h the hand y
sou rce o f refer ence CIrCUIts 5 2.9 5

---- - - - - - - - - - -
o CO Anthology II $3.00 U Shop & Shack Shortcu ts $3.95
o Ham's Iruerpreter $ 1.50 lJ Electron ic CirCU Its Handbook I ..........•... $3.00
o C08lnd ers ... • · .•••......•... ..... ·· • · .. · · · $5 00 0 Electromc Ci rcuits Handbook II ..• · · ··· .. · .. $3.00
o N ew RTT Y Handbook $3.9 5 0 Surplus Conversson Handbook • . . . . . . . . . . . . . . $3 .00
o Surp lu s Sc hem ancs ....... ..........•...•.•.. $ 2.50 f l Antenna Handbook I . . . . . . . . . . . . . . . . . • . . . . . . $400
o An tenna Rou ndup I ...•.....•......•........ $3.00 II New OX H andbook $5.00
o Antenna Roundup II $400 II A TT Y From A To 7 $5.00

o 103 · SI m p le j rans.sror Pro jec ts ..• $ 34!i
NAME .. _

AOORESS _

ClTy _

STATE ZIP' _

New York Ci ty a nd State re'iide n1'i mU'it add 'iale'i ta .. a p plic a ble to your a re a .

COWAN P UB LI SH ING CORP. Book Oiv.
14 Vanderventer Avenue. Port Washinbton. Lt ., N. Y: 11050
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BY JOHN A. ATTAWAY,* K4IIF

A s most states ide readers are now aware,
the FC C has released a Notice o f Proposed
Rule M aking, Docket No. 191 62, which has
profound implications fo r DXers both in the
US and abroad. This is the m atter o f ex­
panded phone frequencies for US licensees,
which the Commission broadened to include
m ajor changes in the c .w, bands as wel l. Com­
plete deta ils were published last month so we
will briefly d iscuss some of its effec ts on
DXing.

If adopted by the Com mission, this docket
will establish a phone sub-band from 141 50­
141 75 kc fo r US holders of the amateur extra
cl ass license, and a 141 75-1 4250 kc sub-band
to be shared by Extra and Advanced Class
licensees. T his will result in the shift of major
split frequency DXpedit ion opera tion to a
po int below 14 175 in order to escape QRM
which wi ll cover the t radit ional 141 95 kc
stronghold. A similar situation will exist on
15 meters where 2 1200-2 1225 and 2 1225­
2 1350 kc sub-bands arc p roposed. While a
similar arrangement is suggested for 10
meters, the effect will be less p rono unced on
this spacious band.

O f great interest is the possibil ity of a
phone sub-band from 7075-7100 kc for DX
contacts with other regions. This, along with
a proposed 7 175-7225 kc sub-band would
com plete ly revolutio n ize phone DXing on 40
meters for Extra and Advanced Class
operators.

It is in terest ing to note that the proposal
acknowledges the popularity of DXing by its
sta te ment in paragraph 8 that the greater
possibility of establishi ng foreign contacts
should be an incentive to quali fy for the Extra
class license. However. it also seems to ac­
kno wledge the general unpopularity of the
Extra cl ass license concept in both stating
that the modest number of US licenses of
this cl ass should no t significa ntly affect

' P.O. Box 205, Winter Haven, Fla. 33880

The WAZ Program

5.5.B. WAZ
85l... WA EEO 856 W3HP
852 .JA IAAT 857 C02FA
853 WI DNZ 858 VK3JW
854 DK2Bl 859 DJI CG
855 WA9NHQ

C.W.-Phone WAZ
3113 WA3KSQ 3125 W8SH
3114 JA 2HNP 3126 W6ANB
3115 SP5BCT 3127 K6YRD
3 116 K~BEA 3128 J A3BSD
3117 PY5ATL 3 129 C02FA
3118 WA9WXL 3130 YUIN EO
3119 W8LBM 3 131.. DK3PO
3 120 0E3HOW 3 132 W9GHO
3 121.. F2QQ 3 I33 LA9DL
31 22 II AND 313 4 YU3DZ
3 123 W~MCR 3135 Y0 2BB
3 I24 .JA8GR

Phone WAZ
453......C02FA 454......CX3 BH

Complete WAZ rules shown on pgs. 64-66
of the June. 1970 issue. Application blanks
and reprints of the rules may be obtained by
sending a self-addressed, stamped envelope to
OX Editor, P.O. Box 205 , Winter Haven,
Fla. 33880.

fore ign telephony operation in the new 25
kc sub-bands, and in reducing the Ext ra class
c.w. sub-bands to only 10 kc each.

Readers o f long stand ing will recall that
De Extra's petition , RM-1 393 , suggested that
10 kc would suffice for the Extra class c.w.
bands. However, the Com mission felt at that
time that more frequencies were necessary as
an incentive. Unfortunately its not a matter

l~'lH

John C. Kanode, W4WS F, CO OX Committeeman
representing the Potomac Valley Amateur Radio
Club. John was first licensed in 1952 and has
held several other calls including K5UYF, KZ5 11,
HP1XW5, and WA3lYN. He holds ave r 500
awards including WAZ, all 4 WPX awards, and

the CO C.W. and 5.5.B. OX Awards.
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,

James Edwards 692
Arthur Johnson 683
D. A. G . Edwards 6FO
Alfonso Porreta .,(,57
Chuck Banta ~54

Michel Dart 632
Arden B. Hopple 620
George A. Mack 609
W. C. Higgins 603
Giampaolo Nucciotti 599
Paul Friebertshauser 553
Armenghi Franco 549

CW
Joe Hiller 900
William Simpson 816
Michael Bakos 786
Helmut Baumert 780
Charles W. Rodgers 776
Henry Denver 753
W. Vollkommer "72 0
Bob Berge 682
W. W. j ohler 680
Robert J. Rasche 659
Chuck Banta 636
F . D. Cawley 627
D jura Borosic 6 I3
D. E. McVittie 600
Serafino Franchi 5R8
John Marhefka 562
Ing. Jiri Pecek .556
Wendell Boyden 550

PHONE
John R. Leary 8 13
D. A. G . Edwards 76 1
Paulo J. S. Coelho Vieira .tiS?
Arden B. Hopple 654
Samuel C. Barreiro 624
Serafino Franchi 595

W40PM
W8KPL
W8LY
DLlQT
W2AJW
VK3AHQ
WZHO
ON4QX
W9FD
WB2FMK
KISHN
G 2GM
YUIAG
VE40X
IlSF
W8GMK
OK2QX
KILWI

WA5LOB
K2POA
GJDO
IlAM U
KISHN
F2MO
W3DJZ
W41C
W0YDB
JIKDB
W6YMV
JILCK

W9WIIM
GJDO
CTI LN
W3DJZ
CX2CN
11SF

SSII
Joe Hiller 950
Gay Milius S82
Karl Muller 741
Edward Goodbout ~41

Heribert Rechl 700
Juan G. Chen 698

WPX HONOR ROLL
The WPX Honor Roll is based on confirmed
current prefixes which are submitted by
separate application in strict conformance
with the CQ Master Prefix List. Scores are
based on the current prefix total regardless of
an operators all-time prefix count.

MIXED
Joe Hiller 1050
Michael Bakos 822
John Leary 811
Chuck Banta 783
Garry Hammond 777
D.A.G. Edwards 773
Joseph M. Olnick 747
Frank Cahoy 733
Frederick Riecks 729
Serafino Franchi i 20
Bill Bergmann :119
George A. Mack 707
Djura Borosic 703
G . B. Fi sher 70 1
James Edwards 699
Paulo J. S. Coelho Vierra 693
Larry Brockman 650
"Biu" Marra 633
Jon Hodgin 609
Robert C. ommer 604
Edward C. Gray 600
John Marhefka ;92

W40PM
W8LY
W9WHM
KISHN
V E3GCO
GJDO
W3PVL
K~BLT

W8ROC
Il SF
WMUB
W4JC
Y UIAG
W4BQY
WA5LOB
CTi LN
WA6EPQ
PY4AP
W8KSR
W4CRW
WAKPX
W8GMK

W40PM
W4NJF
DL90H
W9DWQ
DLlMD
HPIJC

of incentive, its the existence of a meaningless
cla ss o f license. Our next painful prediction
is that unless the requirements for the Extra
class license are m ade more sign ific an t it will
die a n atural death. Although we oppo sed
incentive licensing editorially, we would hate
to see the complete demise of the Extra class
as it could contribute to the improvement of

Here are the boys who operated W~EXD/KC4

from Navassa Island a few weeks ago. left to
right are Carroll Hixon, K4QGM, John Bowman,
W40HP, and Dick Brown, W~EXD. QSl to Rt. 1,

Box 716, Pensacola, Flo . 32507.

the serv ice if it reco gnized the truly o utstand­
ing ham, rathe r tha n just a guy who m emor­
ized some m ore quest ions a nd slightly in­
creased hi s code speed .

In a fin al o rder adop ted Feb. 24, 1971, the
Com mission amended the 160 m eter su b­
bands in the western U .S. T h is w ill certainly
requ ire changes in next winter's trans-Pacific
tests as U .S. a mateu rs a long the west coast
a re now excluded f rom a ll 160 m eter ba nd
frequenci es a bo ve 190 0 k c.

De Extra
T he Octobe r, 1970 issue of OHM, the

Oriental H am Magazine, carried an article
entitled " Honor Comes F irst" by Fred Laun ,
HS5ABD. Fred d iscussed some o f the prob­
lems o f DX with p articular stress pla ced o n
the ove r-e m p hasis on H onor Roll standing ,
and concl uded wi th som e suggestions for im ­
proving the procedure fo r cou ntry a wards.
While space prevents u s from using the e n tire
article , we do feel that his suggestions h ave
m erit. T hey a re:
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The WPX Progrom

5.5.B. WPX
590 W3YHR 593 K4BBK
591.. W4UPJ 594 WA8TOY
592 0K2BM 595 K9BJM

C.W . WPX
1087 PY2DBU

Mixed WPX
269 PY4AP

Phone WPX
206 ZEIBP

WPX Endorsements
S.S.B.: W4IC- 650, OK2BI-600, W~YOB­

550, WA6AHF-5oo, K4BBK-250, K3­
TVE-250, KC6WS-250. and W2BHK­
250.

C.W.: W8KPL- 950, OLlQT- 800, G2GM ­
700, YUIAG- 7oo, SM7TV-700, OK2­
DB- 650, 0L7MQ-5oo, W9EVO-350,
and DJ2IF- 350.

M ixed: KISHN -800, YUIAG-8oo, W4­
BQY-750, PY4AP-650, VE3AAZ-600.
4X4FU-500, and WB4KZG-450.

Phone: cr tPK-950, OE2EGL-550, K2-
OLG-450. and ZE IBP- 400.

/5 M eters: W4WSF.
/0 M eters: VE3GCO. DK2BI, and W4WSF.
A frica: VE3GCO and YUISF.
Europe: DJ2IW.
Oceania: K6TZX.
South America: DK2 BI.

Complete rules for WPX, WPNX, and
VPX may be found on pgs. 66-67 of the June,
1970 issue. Application blanks and reprints
of the ru les may be obtained by sending a
se lf-add ressed , sta m ped envelope to Award
Manager, P.O. Box 1271, Covina, Calif.
91 722, or to the OX Editor.

I. T he Honor Roll, as such, should be elimin­
ated . Amateurs should be given the basic
award plus stickers when they reach the 200
and 3oo.country levels.
2. No country should q ualify for DXCC
status un less it is (a) above water 24 hours a
day and (b) has a t least one long-term inha­
bitant who is not associated with amateur
radio.
3. No foreign amateur should operate in any
country where the local inhabitants are not
pe rmitted to operate.
4. An amateur on a DXpedition should make
every atte mpt to seek out and spend time with
the local amateurs. He should attempt to de­
termine how he might help them improve
their equipment or get on the air, and also
increase the native amateur population.

Alex, JB70A, was the first station to use the
387 prefix. His rig is a Heath HW-16 modified
to 40, 20, a nd 15 mete rs by VQ9CC and VQS·
CM a nd presented to the Maur itius Amoteur
Radio Society by the Southern California OX
Club. Alex ma de over 3000 qso's with the

transceiver. (Photo via WA6GLDJ

OH M followed Fred's art icle with a letter
from an unident ified amateur writing in
regard to the editor's proposed trip to Spratly
Island. T he letter wri ter noted that propaga­
tion between Spratly and his QTH would be
poor to lousy, so to insure that he got the QSL
he needed, he had attached a check fo r
$50.00. What better evidence of the need to
seriously consider Fred's proposals!

Checkpoint News
We are pleased to announce that Rod

Linkous, W7YBX, President of the Western
Washington OX Club, is not a mem ber of the
CQ DX Awards Advisory Committee. Rod
ean verify QSL cards for DXers in the Seattle
area who wish to apply for WAZ and the
new CQ C.W. and S.S.B. DX Awards. Wel­
come aboard Rod. We're very happy to have
a Committeeman from the Great Northwest.

Also on the west coast, Bob Vallio, W6·

Anyone who thinks ha m radio isn't popular in
Cent ra l America should check with this active
Nicaraguan group shown here in the shack of
YNIHSM. l eft to rig ht are Arturo, YNIHSM;
Alberto, YN 1AJP (sealed); Reinerio, YNl RM
(with headphones); Victor, YN1VMD; Alan, YN 1·

Al; and Tamas, YNlTAl.
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O ne of the kingpins of Nor th Pa cific OXe n is
ItOfU O soega wo, J0 1ABO, on Marcus Island.
Itaru uses a Kenwood TS 5 11 a nd VFO. (Photo

courtesy WA6AUOJ

RG G , has resigned from the committee. but
his replacement is none ot her than Dave
Baker, W6WX, a 2-year veteran of the com­
mittee, so things in the Bay Area continue to
be in good hands. Good luck Bob and wel­
come back Dave.

ORP-ORPP News
As most DXers like to work toward mean­

ingful certificates many of you will be inter­
ested in the awards sponsored by the QRP
Amateur Rad io Club Internat ional. T he
Award Manager for these toughies is Hugh
F. Aeiker, WA8CNN, 929 South Park,
Charleston, West Virgin ia 25304.

KM / W , 1000 Miles Per Watt: Issued to any
amateur transmitting from or receiving the
transmission of a low power station that the
great circle distance between both sides,
divided by the power input of the low power
station, equals or exceeds 1000 miles pe r
watt. Additional certificates may be earned
using different bands and modes. To apply
send full log data (power at each end, both
QTH's, signal reports, ba nd an d mode) with
ei ther $1.00 or 10 IRe's. All certificates are
ha lf price to members of Q RP A RC I.
WAS-QRPP: Issued to any amateur for con­
firmed contacts with each o f the 50 slates
using a power input of 5 watts or less. The
award will be issued for confirmation of
states in the following steps, 20, 30, 40, ·15 ,
an d 50. Specially endorsed ce rtifica tes are
avai lable whe n (a) power input fo r both sides
of all contacts was 5 wa tts or less; and (b)
power input of the applicant was less .han I
(one) watt fo r all contacts. To apply, send
QSL's or G C R list including powers with
$ 1.00 o r 10 IRe's.
DXCC-QRP: Issued 10 any amateur for con­
firmed contacts with low power stations in
100 A RRL countries. Power or Q RP rig must
be indicated on QSL's and application. This
award is available to Q RO operators but a
special endorsement seal wiU be added if
2-way Q RP was used fo r aU contacts, Again
$ 1.00 or I0 IRe's. In addit ion , Milliwatt
magazine maintains a Q RPP Honor RoU for
countries worked using very low power. For
the latter write Ade We iss, K8EEG/P,
Meckling, S.D. 57044.

Q RP ARC I has other awards including a
WA C-Q RP. For complete info write
WA8C N N.

[Continued on page 100)

Here and There
DL7FT and three associates plan to ac t­

ivate ZA2 RPS again fro m Albania during
the interval J une 16-30" 1971. Simultaneous
c.w, and s.s.b. operation is planned using the
foUowing frequencies: 14030, 2 1030, 28030,
14108, 14 195,21235,21245, and 28620 kc.
QSL to DL7FT.

A greal time was had by W9UCW, K9­
CQV, K8HKB, and WIIK US operating from
San Andres during the CQ 160 Mete r Contest
in Janua ry. T hey made 166 contest QSO's
usi ng the caUW9UCW/HK~ . T hese included
36 slates, VEl, VE3, plus KV4FZ, YV IOB,
ZD8AY, PJ2VD, HR2HH, VP2BO, OKI -

-IJ'"J ••, , ..­,

26 W4ZYT
27 KL7CZ
28 W9EO

The CO OX Award Program

C.W. OX
29 Wl\AO
30 W8 BQV
31.. KIlARS

5.5.8 . OX
50 KH6BB 65 0 K2BI
51. K4GXO 66 .\VA3 JZR
52 W\\GY~1 67 WA6MWG
53 W3NKM 68 W40PM
54 W6ANN 69 0E2EGL
55 W6KZS 70 W9KRU
56 WM O 71.. W2BHK
57 XE IAE 12 K6 RF
58 XE2 YP 73 0UVX
59 YSIO 74 WA2FLA
60., XEtHS 75 W4WWO
61.. C02FA 76 W2ZPO
62 0Ll YA 77 W8Z0K
63 WA2EOQ 78 ZLl AGO
64 W21 0 Z 79 K4RTA

Co m plete rules for the CQ OX Award
Program ma y be fou nd on pg. 58 of the
January, 1971 issue. Applicat ion bla nks a nd
copies of the ru les may be obtained by send­
ing a self-add ressed, stamped envelo pe to the
Award Ma nager, P.O . Box 127 1, Covina,
Calif. 91122, or to the OX Editor.
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LAST MINUTE FORECAST

E

ED

E

D

B-C c,n D-E

D

J une , 19 71

Ratin o & Forecast Qualit ll
(' ) (3) (2) (I)

B-C C
DalJR

Above Norma l: t o, 17-18, 21.
26.

N orma l: i-a, 5, 7-8, It-13, A_B
t 5-16, t 9-20, 22-23, 25, 28-29.

Below No rmal : 3-4.6,9, U , C
24, 30.

Disturbed : None.

Propagation

BY GEORGE jACOBS,* W3ASK

A plateau in solar activity which lasted for
more than a year a ppears to have ended, a nd the
present solar cycle has begun to decline again.

T he Swiss So lar Observatory at Zurich reports
a mean sunspot number of 71.5 for February,
1971. This is the lowest monthly level recorded
since mid-1 967. a nd results in a smoothed sun­
spot number of 100 centered on August, 1070.

June's Forecast
T ypical summe rtime propagation conditions

are forecast for the h.f. amateur rad io ba nds
during J une. O ptimum frequencies for DX prop­
aga tion arc expected to be somewhat lo wer dur­
ing most of the daylight hours. a nd somewhat
higher during the late a fternoon, early evening
a nd nightt ime ho urs. than they were earlier this
year.

Solar activity is expec ted to decline steadily,
with a smoothed sunspot num ber of 78 fo recast
for J une, 1971. This means that h.f. propagation
cond itions this summer season will be somewhat
below the conditions observed during the sum­
mer months of t 968, 1969, a nd 1970 when solar
activity was set at a smoothed suns pot level of
approximate ly 105.

A sharp decrease is expected in OX propaga­
tion conditions on 10 meters durin g June and the
summer months. While conside rably fewer open­
ings are predicted, some fa irly good ones may
still take place to some southern and tropical
areas of the world during the daylight hours.

Exce llent wo rld-wide OX propagation con­
ditions are forecast fo r 15 meters. with condi­
tions peaking during the lat e a fte rnoon and early
evening hours. The ba nd is expected to remain
open well in to the hours of da rkness to some
southern a nd tropical a reas of the world. All-in­
a ll , 15 met ers should be the optimum band for
OX openings during most of the daylight hours.

While DX openings to one area of the world
o r another are forecast almost around-the-clock
on 20 meters, propagation conditions a re ex­
pected to peak on this band during the early
evening hours a nd th rough the hours of darkness.
Dur ing June and th e summer months, 20 meters
should be the optimum band for DX openings
during the hours of darkness.

* 11307 Cla ra Street, Silver Spr ing, Md. 20902

How T o U SE THESE CHARTS
T he followin g is a n ex planation of the lIymbols

shown above, and instructions for the use of the
CQ propagation p redictions :

I - Enter P ropagation Charts on following pagel
u nder a p prop riate ba n d and d istance or geograph.
ica l area columna. Read predicted times of band
open ing" a t intersection of both colum ns.

2-Followin g each p redict ed time of ba nd open ing
is a for~a8t ratin g which indicates the relative
number of days the band is ex pected to open dur-ln g­
each month of the forecast period. The hhther the
rating, t he more f requent the openin g, aa tollowa:
(4) band open more than 22 days ea ch month; (S)
between 14 a nd 22 dRYS: (2) between 8 a nd 18 days:
(l) less than 7 daye.

On the " Short-Skip" Char t where two numerals
are sho wn wi thin a s in gle l et of parenthells, the
fint applies to the ebor ter distance t or wh ich th e
forecast is m ade, a nd the second to the greater dis­
tan ce. Note the forecast rating {or later use.

S- Wit h the foreeaat r atin g noted above, s tart
wi th the nu mbers In pa. renthese at the top o f the
" Last Minute Forecast" a p pearin j;C above. Read
down the table for H day-to-day forecast of prone­
gati on conditions in terms of Above Normal (WWV
r atintr h igher than 6) : N ormal (W W V rating 5~ 6) :

Below N ormal (W W Y rating 4): Disturbed (W W V
r aUn g less than 4). The letter symbols (A-E)
describe reception condition I (si gn al Qua lity, n oise
and fadinll levels ) ex pected {or each day ot the
m onth and have the tollowln&' mea n lntr: (A-ex_
cellen t openin g with stron g , steady Ilgnall: B­
good. open in g . moderately st ron ll s lgna ll, little
fading a nd noise: C-fair open ing , ahrn als fluctu_
ating betw!en moderately strong and weak : D-poor
o pen ing , Signa ls generally weak and considerable
fadin g and noise ; E- poor openIn g , or none at all.

4-Thls month ' s DX P ropogatfon Cha rtl are based.
u pon a t ransmitter power of 250 watts e.w. t I kw
n-e.n. s .s .b., or 1000 watts d .a.b.. into a d ipole a n.
tenna a quarter-wave above g round on 160 a nd 80
meters a half-wave above g round on 40 and 20
meters. and a weve-lenzth a bove ground on 15 An d
10 meters. F or each 10 db gai n a bove th ese refer.
enee levels. r eception quality shown in the " Last
Minut e Forecast " will imp rove by one level : for
each 10 db loss , reception w ill become poorer by one
level.

5- Loca l Sta ndard T ime for theRe predietlona Is
baaed on the 24-hour system .

6-The Ea stern US A Cha r t can be u sed in the I ,
2. S. 4, 8. KP4 . KG4 a nd KV4 amateur ca ll a reas:
The Cen t ral USA Chart in the 5, 9, a nd 0 areas.
and the W ester-n USA Chart in th e 6 and 7 a r ea l.
T he Charts a re valid f rom Ju ne 15, 1971 t hrough
A U jl. 15, 1971 and a re p repa r-ed from ba s ic propa­
ga ti on data published monthly by the I nst itut e For
Telecommunication Sciences ct t he U.S. Dept , of
Commerce, Boulder. Colorado.

With fewer hours of darkness a nd a sha rp
seasona l increase in static levels, DX propaga­
tion conditions are expected to be poorer on the
40, 80 a nd 160 meter ba nds during June than
they were earlie r this year. Despite these poorer
co nditions, some fairly good OX openings a re
forecast for 40 and 80 meters during the hours
of darkness and the sunrise period. What little
cha nce there is for a 160 opening should also
take place during these same time periods.
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This month's CQ Propagation Charts con­
tain OX predictions for the period June 15
through August IS, 1971. Short-skip predictions
for June, for distances between 50 and 2300
miles, a nd from Hawa ii and Alaska to the main­
land, appeared in last month's column. Instruc­
tions for the use of thi s month's DX Charts may
be fo und directly below the " Last Minute Fore­
cast" which appears at the beginning of this
column.

1969 1970 1971
January 11 0 106 90
Februa ry 11 0 106 87
March 108 106 85
April 106 106 82
May 106 106 80
June 106 106 78
July 106 104 76
August 106 100 74
September 105 (98) 72
October 104 (96) 70
November 105 (94) 68
December 105 (92) 66

Smoothed S u n sp o t Numbers
FiA"ures in ila lit·s a re p r -ed ic ted vulues r all
o thers a r e o bserved,

June IS-August I S, 19 71

Time Zone: E ST (24-H o u r Time)

EASTERN USA T O :

10 M f't er8 eo 40/80
M eter 8 15 ,U eter 8 M eter 8

W este r n Nu 07-08 (1) 08- 13 (I) 19-21 (1)
& Centra l 08- 11 (2) 13-14 (2) 2 1 ~22 (2)
E u rope & 11-14 (1) 14-1 6 (3) 22-00 (3)
North 14- 17 (2) 16-21 (4) 00-01 (2)
A f rica 17-19 (1) 21-00 (3) 0 1-02 (I )

00·04 (2) 21-23 (1) 0:<
04·06 (3) 23-00 (2)0:<
06·08 (2) 00-01 (I ) .

N orthe rn Nu 1 0~13 (1 ) 08-14 (1) 20·21 (1)
Europe & 13-1 5 (2) 14·16 (2) 21-23 (2)
European 15- 18 (l) 16-17 (3) 21·01 (1)
USSR 17-20 (4) 20-23 (1 ) .

20-23 (3)
23 -01 (2)
0 1-06 (I)
06-08 (2)

Bastern Nu 10-1 2 (I ) 11_13 (1) 1 9~21 (I)
Medit e r - 12- 16 (2) 13-15 (2) 21-23 (2)
rn nean & 16-17 (3) 15-1 8 (3) 23-00 ( 1)
Middle 17-1 8 (2) 18-22 (4) 21-23 (1) .
East 18-19 (l) 22 ·00 (3)

(10-02 (2)
02-05 (I)
05-07 (2)
07-09 (I)

during 1970 took place on April 10th, when the
daily sunspot number reached 188. The lowest
level was recorded o n March 29, when the daily
sunspot number dipped to 29.

The annual mean sunspot number recorded
for 1970 was 104.5. This is close to the peak
annual mean of the present cycle which was
recorded during 1968 at a level of 105.9, and
the mean va lue of 105.5 recorded during 1969.
This is a nother statistical indication of the prac­
tically constant level of solar activity that
occurred during the period 1968-1 970.

The definitive numbers alter o nly slightly the
monthly smoothed sunspot numbers reported in
this colum n during the past year. The table of
smoothed numbers shown in "S unspot Cycle 20
- Progress 1970; Prediction 1971" (fable I ,
page 46, CQ Jan. 1971 ) can be revised as shown
below.

11 2.5
93.0
99.5
86.6
95.2
83.5

Jan.
Feb.
March
April
May
June

The

V.h.f, Ionospheric Openings
Sporadic-E short-skip propagation should

reach a seasonal peak during June, and this is
expected to result in fairly frequent 6 meter
openings over a range of 1000 to 1400 miles.
During periods of widespread ioni zation , two­
hop 6 meter openings may occasionall y be pos­
sible up to distances of approximately 2300
miles. An occasional 2 meter short-skip opening,
between approximately 1200-1400 miles, may
also be possible during periods of intense spora­
dic-E ionization. Short-skip openings are most
likel y to occur between 9 A.M. and 1 P.M. and
again between 5 P.M. and 9 P.M. local standard
time. although they can take place at a ll other
times as well. Refer to "Vch. f. Ionospheric
Propagation", a ppearing in the November, 1969
issue of CQ (page 37), fo r a do-it-yourself
method fo r predict ing v.h.f. sporadic-E short­
skip openings.

No major meteor showers are forecast for
June, and very little auroral activity is expected.
Check the "Last Minute Forecast" , since what­
ever aurora l propagat ion may be possible during
June is most likel y to occur on those days fore­
cast to be below normal or disturbed.

T rans-equatoria l (TE) scatter propagation is
ex pected to fall off considerably during June,
but an occasional opening might be possible
betwee n 8 and II P.M., local standard time. on
long north-south paths which cross the geo­
magnetic equato r at a pproximate ly right angles.
T E openings favor locations in the southern
region o f the USA, with openings into more
northerly a reas unlikely during June.

Sunspot Cycle Info
The Swiss Federal Sola r O bservatory at Zurich

recently published the definitive, or official sun­
spot numbers for 1970. These are the final values
wh ich will be entered into scientific record books,
and they a ppear below.

O ffic in l Zu r ich Monthly
1\Ie:m S u nset Nu hers

For 19 70
lI S,S July
127,8 Aug.
102.9 Sept.
109.5 Oct.
127.5 Nov.
106.8 Dec.

highest level of solar ac tivity recorded
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W""t 10·12 (l) 09·11 (l) 13-14 (1) 19-21 (I)

Africa 15-18 (1) 11·13 (2) 14-1 5 (2) 21-23 (2)
13·14 (3) 15·17 (3) 23-01 (1)
14-1 6 (4) 17-22 (4)
16-18 (3) 22-01 (3)
18-19 (2) 01·03 (2)
19-21 (1) 03-06 (l)

East & 09·11 (1) 08-11 (I ) 13-1 5 (I ) 20-23 (1)
Cent ral 15-17 (l) 11·13 (2) 15-1 6 (2)
Africa 13-15 (3) 16-17 (3)

15-1 6 ( -I) 17-20 (4)
16.17 (3) 20-23 (3)
17-19 (2) 23-02 (2)
19·20 (I) 02·05 (1 )

South 09- 12 (1) 07-09 (l) 23-00 (I) 20-2 1 (1)
Africa 09- 10 (2) 00-02 (3) 21-23 (2)

10-1 2 (3) 02-0 4 (2) 23-01 (l)
12-1 3 (2) 04-07 (I ) 22-00 (1) (1
13-14 (1) 12-13 (l)

13-15 (2)
15-17 (1 )

Cen tral N il 08-10 (1) 16-19 (l) 18-20 (1)
& South 13-18 (l) 19· 22 (2)
A sia 18-2 1 (2) 22-02 (1 )

2 1-22 (1) 02-05 (2)
05-07 (1)

Southeast Na 09-12 (1) 05-06 (1) N il
A sia 15-1 8 (1) 06-08 (2)

18· 20 (2) 08-10 (1)
20-21 (1) 15-18 (1)

18-20 (2)
20-23 (1)
23-01 (2)
01 -02 (I )

Fa r N il 09- 11 (l) 05-06 ( I ) N il
Eas t 15-1 7 (1) 06-08 (3)

17-19 (2) 08-09 (2)
19-21 (1) 09- 11 (1)

17-19 (I)
23-01 ( I)

South 14 -17 (1) 08-1 0 (I ) 17-20 (1) 00-02 ( 1)
P ac ifi c & 17·19 (2) 13-1 5 (l) 20-22 (2) 02-05 (2)
New 19-21 (l) 15-1 8 (2) 22-00 (3) 05-07 ( I)
Zt'aland 18-22 (3) 00-03 (4) 03-05 (1) «

22-23 (2) 03-04 (3)
23-00 (1) 04-06 (2)

06·08 (3)
08· 09 (2)
09· 11 ( I)

Aust ra l. 18·20 (I ) 08· 10 (1) 22-00 (1) 02-03 0)
as ia 16-17 ( I) 00-02 (2) 03·05 (2)

17-19 (2) 02-04 (3) 05-06 (I)
19-21 (3) 04 -07 (2) 03-05 (I ) .
21 -22 (2) 07-09 (3)
22-23 (1) 09- 11 (2)

11-1 3 (I)

N o rth er n 10-1 3 (1 ) 07-0S ( I) 05-06 (3) 20-22 (1)
& Central 13·1 5 (2) OS-10 (2) 0 6-08 (4) 22-03 (2)
South 15_17 (3) 10·1 5 (3) 08- 10 (3) 03-05 (I )
A merica 17-1 S (2) 15-19 (4) 10·15 (2) 22-03 (1) "

18·1 9 (I ) 19-21 (3 ) 15·17 (3)
2 1-23 (2) 17·00 (4)
23-00 (1) 00-03 (3)

03-05 (2)

B ra zil, 10-1 3 ( I) 06-07 (1) 15-1 6 (1) 23-05 (1)
A r g en tlna, 13- 15 (2) 07-10 (2) 16·1 8 (2) 00-04 (1) «
Ch ile & 15-17 (3) 10-14 (1) 18·19 (3)

17·18 (2) 14 -15 (2) 19-00 (4)

Uruguay 18-1 9 (1) 15·1 6 (3) 00-02 (3)
16-19 (4) 02·04 (2)
19-22 (3) 04 · 06 (I )
22_00 (2) 06-08 (2)
00-01 (1) 08-10 (1)

~I c~l u rdo N il 13-1 5 (1) 16-18 (l) 0 1-04 (1 )
Sou nd , 15-1 9 (2) 18-22 (2)
A nta rcti ca 19-20 (t) 22-02 (3)

02·06 (2)
06-08 (1)

" P redict ed ti mes of 80 m eter opentnss. Openi n gs on
160 m ete r s are also likely t o occu r du ring t hOSe t im es
when 80 m et er ope n in gs are shown with a forecast
rating of (2), or h igher.

[Charts .continlled on page 94]

Time Zones; CST & MST (24·Hour Time)

CENTRAL USA TO;

' 0 Meters . 0 . 0/ 80
Meters 15 Meters Meter.

Western Na 10-1 5 (1) 00-04 (I) 19-22 (1)
& Central 15-17 (2) 04-06 (2) 22-00 (2)
Europe & 17-19 (l) 06-1 5 (I) 00-01 (1)
North 22-00 (l) 15-1 6 (2) 21-23 (1) «
A f rica 16· 17 (3)

17-1 9 (4)
19-22 (3)
22·00 (2)

No rthern Nil 08-11 (I ) 01-06 ( I) 19-23 (t)
Eu rope & 11-1 5 (2) 06·08 (2)
European 15-17 (1) 08-14 (I)
U SSR 14-17 (2)

17·21 (3)
2 1·01 (2)

Eastern N il 12-14 (1) 12-1 5 (I ) 20-23 (1)
Medi t er- 14-17 (2) 15-17 (2)
ranean & 17-19 (1) 17-21 (3)
Middle 21-23 (2)
East 23-00 (1)

06-08 (l)

Wellt 09· 11 (1) 09-11 (I) 13-14 (I ) 19-23 (1)
Africa 15-17 (I) 11-14 (2) 14-1 5 (2) 22-23 (1)«

14-16 (3) 15-17 (3)
16-1 8 (2) 17-21 (4)
18-20 (I) 2 1·23 (3)

23-02 (2)
02·04 (1)

East & 15·1 8 (1) 12· 14 (I) 14.16 (1) 19-22 (I)
Central 14-15 (2) 16-17 (2)
A fr ica 15-17 (3) 17-1 9 (3)

17-18 (2) 19-21 (4)
18-19 (1) 21 -22 (3)

22-00 (2)
00-01 (I)

Sou th 09- 11 (l) 23-01 (l) 22-23 (1) 20-22 ( I)
A f r ica 07-09 (1) 23· 01 (2) 22-23 (2)

09_11 (2) 01-04 (1) 23·00 (I)
11-1 2 (1) 10-1 2 (1) 22-00 (1) «

12·1 4 (2)
14- 16 ( 1)

Central & Nil 14·17 (I) 16- 18 (I) N il
South 17-20 (2) 18· 21 (2)
A sia 20-22 (l) 2 1-05 (I)

08·10 (I) 05·07 (2)
07-09 (1)

Southea st N il 09·12 (1) 02-06 (1 ) Nil
Asia 16·1 8 (1) 06-09 (2)

18-20 (2) 09- 10 (1)
20·22 (1) 2 1_22 (I)

22-00 (2)
00-01 (I)

P a r- N il 08- 10 (1) 00-03 ( I) 03-04 (l)
East 12·1 4 (1) 03-05 (2) 04-05 (2)

17·19 (1) 05-09 (3) 06-08 (I )
19-22 (2) 09-10 (2)
22-00 (I) 10-1 2 (1)

South 12·17 (I) 12-15 (1) 16·18 (I) 22-00 (1 )
P acific & 17-19 (2) 15-17 (2) 18-22 (2) 00-02 (2 )
N ew 19-20 (l) 17-1 9 (3) 22-00 (4) 02·04 (3)
Zealand 19·21 (4) 00-0 4 (3) 04-06 (2)

21 -22 (3) 04·06 ~2) 06-07 (1)
22-23 (2) 06-08 4) 00-06 (1) «
23-00 (1) 08- 10 (2)

10- 12 (l)

Austra l- 16-2 0 (1) 13·14 (1) 2 1-23 (1) 00-02 ( I)
asia 14-1 6 (2) 23·00 (2) 02-06 (2)

16- 18 (1) 00-02 (4) 06-07 (1)
18-1 9 (2) 02-04 (3) 03-06 (1) «
19-21 (3) 04-06 (2)
21 -22 (2) 06-08 (4)
22-23 (1) 08· 10 (2)

10_11 (I )

N ort he rn 10-12 (I ) 07-08 (l) 02·04 (2) 20-22 (1)
& Ce nt ral 12-14 (2) 08-1 0 (2) 04-06 (3) 22-03 (2)
South 14 -1 6 (3) 10-1 5 (3) 06·08 (4) 03·05 (1)
A m erica 16.1 7 (2) 15-1 8 (4) 08-10 (3) 22-04 (1 )

17-1 8 (1) 18-1 9 (3) 10-1 5 (2) 23-02 (1) ·
19-20 (2) 15- 17 (3)
20-22 (1 ) 17·22 (4)

22-02 (3)
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Contest Calendar
BY FRANK ANZALONE.' WIWY

Calendar of Events

~ I ay 15 World Telecomm . C.W.
Mny 22 World Telecom m. Phone
Ma y 21-23 YL ISSBers QSO Party
] une 4-7 C HC/ F HC/ HT H QSO Party
J une 5-6 Argentina Contest
June 12-13 Oregon QSO Party
June 12-1 3 ARRL VHF QSO Party
June 13-19 ~l a~s . Amateur Rad io week
June 15-1 9 xt ass. Cities & Towns Contest
June 20 WA B VHF Phone Co ntest
June 19-20 Bermuda C. W. Contest
June 19-20 Panamcrican G ames
June 26-27 A RRL Field Day
July 3-4 Venezuela Contest
J u ly 17-18 Colombia Contest
July 24-25 Co unty Hunters C.\\'. Contest
Aug. 7-8 DARC WAE C.W. Co ntest
Aug. 28-29 All Asian C. W. Contest
Sept. 1\-13 Delta QSO Pa rty
Sept. 11 -12 DA RC WA E Pho ne Co ntest
Oct. 2-3 VK/ZLlOceania OX Pho ne
Oct. 9 · 10 VK/ZLlOeea nia OX C.W.
OCI. 9·' 0 RSGB 28 me Phone Contest
Oct. 16·1 7 WA OM C.W. Contest
Oct. 23·24 RSGIl 7 me C. W. Contest
o,«. :W-:11 C( ) \\'\V nx Phune CUIII (, ...1

Nov. 6· 7 RSG Il 7 mc Pho ne Co ntest
Nov. 7 Czechoslovakia Contest
:\..v, 27·28 Cf.) \\'\V nx ( :.\V. enUIl'!'1

CHC/FHC /HTH OSO Party
Starts: 2300 r.~IT Friday, J une 4

Ends: 0600 r. ~ IT Monday, J une 7
There's a lor involved in this one. I high ly

reco m mend you wri te K6BX for ru les sheet and
list of many awards in the different categories.
( Inelude a s.a .s.e .j Here are rules in brief.

E,dl:'IIIJ::C: QSO nr., report. name. C HC/
F HC nr., sta te and co unty o r sim ila r su b­
divi sion. on-members omit nr. and send HTH
instead.

SC'uri n;: : For C HCers : I point per QSO with
other C j-tCe rs. 2 points if it s a HTHer. and I
addit ional point if its a YI. , B/P. F HC. Novice
C HC-200 . Me rit or C lub statio n . Do uble above
points if QSO is out of own co untry. For
HTH ers: Co ntacts with other HTHers t point.
wi th C Heers 3 poi nts. otherwise sa me a s above.
The sa me sta tio n ma y be worked o n differen t
bands a nd mode...

S.w.1. use same sco ring system.

' 14 Sherwood Road, Stam fo rd , Conn. 06905
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.'lu lt il, lit·r : Each co nt inent, country lT V
Zone a nd US Sla te (co unted only o nce)

Filwl !'oc'urc': Total QSO points from a ll bands
X the sum of the multiplier. Multi-o perator
sta tio ns divide score by number of operators
lIsed.

Fr.·'I",·,...i,·,: 3575,37 10,7070. 7 160, 14075 .
21075.2 1090. 2 1140. 28090 o n c.w, a nd 3770 .
3775. 3790. 3943, 3960, 7070, 7090. 7210, 7260,
7275, 1432 0, 14340. 213 60.21440.28620.28690,
o n phone. both US a nd OX.

"\" :'lrd.. : Ce rtifica tes and Trophies to nurncr­
ous to mention. ge l lise.

Logs a nd ru les request s and etc. go to: C lif
Evans. K6 BX. 32 12 xtesa Verde Rd.• Bonita,
Calif. 92002.

Argentina Contest
Starts: 0000 G~1T Sa turday, J une 5

Ends: 2400 GMT Sunday, June 6

T he Argentino R'HJio C lub is promoting this
international co ntest in com memoratio n of its
50th a n niversary.

Clltu/.:u r it·",: Single a nd multi-operator, a ll
bands. phone o r c.w,

E , c· IHl Il;::C·: RS/ RST plus number indi cating:
n um ber of yea rs in ham radio.

S .·uri n;:: Each L U QSO is worth 3 points.
o.ber co ntacts I poi nt. T he multip lier is derived
from the num ber of LU sta tes a nd different
co untr ies worked . (Sta tio ns in own country may
be worked for multipl ier only)

Fi n." ....-oee : Total QSO points X sum of LV
states a nd co untries worked from a ll bands.

A,,'anl.. : Certi fica tes a nd plaques with medal
to the highest sco ring sta tio n in each continent,
and l st place certificates in each co untry, in both
catagorics. a nd for phone a nd c.w.

Use separa te log fo r each ba nd , check for
d uplicat e co ntacts a nd include a sum ma ry sheet
with sco ri ng info rmation a nd equipment descrtp­
tion. Yo ur name and address in BLOC K
LETfE RS.

~ I a il ing dead line J uly 3 1>1 to : Rad io C lub
Argentino. LU DX Co ntest. P.O . Bo x 97.
Buenos Aires. Argentina.

Oregon eso Party
St arts: 2000 G~IT Saturday, June 12
Ends: 0300 G" T Mo nday, J une 14

This year's QSO party is again spo nso red by
the Po rtla nd A .R.C. There are no time o r power



lim its and the same sta tio n may be worked o n
different bands a nd modes for QSO points.

E xchnnae s QSO nr., RS/RST a nd QTH.
Co unty for Oregon statio ns, state, province or
co untry. for all o thers.

5 ('o r in :,:: : Each QSO counts 1 point , except
on 160 or if its RTfY, then its worth 5 point s.
Oregon will use state, province and co untries
for their m ultipl ie r, Out-of-sta te sta tio ns use
O rego n counties. (ma x. o f 36)

Frt·fltll·lwit·!'O : 1975-2000. 3560. 3900. 7060.
7260, 14060. 14280, 2 1060, 21400. 28060 ,
28600. Also contacts in the VH F QSO Pa rty
that meet requirements of this party.

A"'-:trth. ; Certifica tes to the high scoring sin­
gle operator sta tio ns outside Oregon. a nd the to p
th ree single-op a nd multi-o perato r station in
Oregon.

Ma iling deadline is J une 30th to: Ma rty Kirk,
WA 7J M A. 5209 N . A mherst, Po rtland , Oregon
97203 . Incl ude s.a.s.e. for result s.

Mass. Amateur Radio Week
Starts: 0001 G ~I T Sunday. J une 13
Ends: 1~()0 GMT Saturday. J une 19

This pe riod has been proclaimed A m at eur
Rad io week by the Governor o f Ma ssachusetts.
If you fulfill the following requirements yo u wi ll
earn a Certifica te signed by the Governor.

I. Mass. work 16 other Mass. sta tio ns.
2. New England work 8 Mass. stations.
3. Rest of U.S. work 5 Mass. sta tio ns.
4 . OX (inc. KH & KL) 2 Ma ss. Statio ns.
Exchange wi ll be signal repo rt, country, a nd

Slate. Certificate s will be endorsed fo r ba nd a nd
mode upon request .

A pplications must be received no later tha n
J ul y Jf st. include a # 10 s.a .s.e. and send to:
Hill Ho lliday. WAIEZA , 22 Trudy Terrace,
Ca nto n. Mass. 0 201 I.

Mass. Cities & Towns Contest
Starts: 0001 GMT Tuesday, J une 15
End s: 2~()() G;\IT Saturday, J une 19

A s parr of the ac tivit ies duri ng the Rad io
Wee k. th e Ma ss. C hapter N at ional Awa rd s C lub
is spo nsori ng this co ntest.

E"dHIII/:(·.: Signa l report , city or town. county
a nd sta te .

S(' ()ri ll ~: One point for each M a ss. sta tio n
worked. And a multiplier for each Mass. city or
town. Fin al score, to tal Mass. statio ns worked
X sum of c ities a nd towns. (mo biles do not
cou nt)

AWl.Irds: Certifica tes to winners in each sta te
a nd country.

Logs go to: Ste ven Rich. WA I DF L. 3 1 Ar­
lington Ave., Revere. Mass. 02 151.

Panamerican Games
Start s: 0000 GMT Satu rday, June 19
E nds: 2~00 GM T Sunday, J une 20

T his party is organized by the Liga Celom-

The boys at UK6lAZ " whooping it up" after they
hod mode the lost co ntact in a USSR co ntest and
bro ke n their record fro m the previo us yea r. look
fo r bigge r things f ro m this g roup in fu ture co n­
tests , especially the " Big One " O cto be r 30-3 1

a nd Nove mber 27-28 .

biana de Rad ioa fic io nados, Cali section a nd o pe n
to a ll amateu rs in the Pa n-Am erica n countr ies
only. Activity will be on the 15. 10 and ~O meter
band s. single operator, and on phone only.

E ,, (, IHl II l: t·; RS plus a 3 figure QSO number.
S ('u r i ll /: : Co ntacts with sta tion HK5CCP are

worth 20 points, with HK5VD 10 points. o ther
H K5 statio ns 5 points. a nd a ll other Pa n-Am
sta tio ns 2 po ints.

The officia l sta tio n will broadcast informatio n
a bout Ca li a nd pa rt icipat ing co untries. Include
th is in your report a nd cam addi tio na l cred it in
your sco re .

Awarth. ; There a rc certifica tes to sta tio ns
ea rning at lea st J50 point s and award s in many
o ther sections and catagories.

vtai ling deadli ne is August 31st to: Ca li Con­
curso Panarncricano. ( H K5CC P) P.O . Bo x
61 49, Cali. Co lo m hia.

Venezuela Contest
Starts: 0000 GMT Satu rday, Jul y 3

Ends: 2~OO GMT Sunday. Ju ly ~

T hi s is a phone o nly co ntest spo nso red by the
Radio Club Venezo lano co m memora ting the
a nniversa ry of Ve nezuela 's independence.

Use <t il bands 10 th ru 80. There a re three
categories, single operator. both single a nd all
band, and multi-operator. both sing le and multi
t ra nsmitt er.

E"('h ':l11;:::e: The RS report plus a three figure
co ntac t number sta rt ing with 0 0 1.

5('u ri n :,:: : One poi nt per contact, 2 poin ts if it's
with a YV statio n.

~(uhil)lit'r; For each co untry, YV ca ll a rea
a nd USA call a rea worked o n each band.

Co ntacts : Stations in A mericas: Wo rk YV's,
other America n countries a nd rest of world .
Stations in other continents: \ Vo rk YV's a nd
othe r A m erican countries o nly.

[Contilllled all page 9!]
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BY WILFRED M . SCHERER.*
W2AEF

T HE first quest ion for this month does not
strictly involve amateur radio, but since we 've
received a number of inqui ries in a similar
vein, it is felt fitting to present this one.

Selectivity on Shortwave
Broadcast Bands

QUESTION: Can yo u help me improve the
selectivity of my Collins 515-1 receiver? This
set has a "Q-l\Iultiplier" built in and a 500
ke i.I, I' ve incorporated the 6 ke Collins
mechanical filter which is a field change and
aligned it with a sweep generator and scope,
yet I do not fee l satisfied that it is as good as
could be. On the s.w, broadcast bands where
the signals arc 5 ke apart, even tuning way to
the far side at each end of the fi lte r will not
permit sa tisfactory operation.

How abou t a ceramic filter? Will it be com­
pati ble? Will sorncthir.g like Swan's 55-1 6
crystal filter do any better? I thought the
515-1 would be the world 's best. and it is in
stability, resetabil ity and dependability, but
not in selectivity. Help please !
A NSWER: First. for the reader not acquainted
with the Collins 515-1 receiver, th is is a
sophistica ted job with a d igital readout and
providing gene ra l coverage from 2-30 mc.
Evidently the inqui re r is employing the re­
ceiver primarily for s.w, broadcast reception.

In this case the real problem with the inter­
fe rence difficulty apparently is not recog­
nized ; namely, that it is due to imprope r
operation of transmitters on these bands,
such as excessive modulation, splatter and
spurious signals. off assigned frequency or
out o f tolerance . cross-ta lk in transmitters
located at the same site, etc.

T ake for example, the VOA stations, one
in part icular on 15,330-15 ,335 kc which,
apparently gets out of whack quite freque ntl y
and causes splatter over a :::!::: 30 kc range

"Technical Director, CQ.
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even with a 500 c.p.s. filter used in the
receiver!

Two or more stations arc often foun d
operating on the same frequency (or ncar it)
and will double up on each other with dif­
ferent program material or will produce a
heterodyne beat usually noted as a low-fre­
quency growl.

In addition, delay echoes are produced by
round-the-world signals or by two trans­
millers at different sites and carrying the same
program material.

No rece iver in the world can correct these
c~nditions; as ~ matter of fact, we have
simulta neously listened with six of the best
receivers available, none of which satisfac­
tor ily coped with these situations. With
poorer type receivers, cross modulation and
r.f, intermodulation problems can crop up,
but th is is not a si tua tion likely to be en­
countered with the 515-1 , as it has excellent
signa l-handling capabilities.

In the case o f splatter, an 800 c.p.s. filter
is sometimes helpful to a small degree, but
then you lose the high audio frequencies and
deteriorate voice intelligibility. The 6 kc fi lter
in the 515-1 should be okay in this respect,
as it will give yo u :!: 3 kc selectivity on an
a .m. signal. A 2.75 kc filter will give slightly
less than :!: 1.5 kc, A ceramic filter will be of
no add itiona l he lp (these usually arc 455 kc
jobs anyway) and the Swan crystal filter is
not ad aptable for 500 kc operation.

Interference problems often can be re­
duced on a.m. signals by employing the 2.75
kc filter and using the s.s.b, posit ion, and
luning fo r zero beat with the carrier. A
choice may be made made between u.s.b, and
l.s.b., whichever is better for reducing ad­
jacent-cha nnel interference. Intelligent usc
of the notch filter may be of some help, par­
ticula rly where a heterodyne note is involved.
A reduction in r.f. gain also may sometimes
be of benefit.

Tapped loading Coil for Mobile
Antennas

Q UESTtON: I have been told I cannot tap my
75-meter H ustler Antenna coil for 40-meter
operation. I note that some commercial
mobile antennas and the A RRL H and book
have models with the loading coil tapped
with a slider. What do you think?
ANSWER: The loading coil for the Hustler
75-meler antenna may be tapped for 40.

[Coflt;1IIIed 0 11 page 8 7J
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Call Bob Douglas

DOUGLAS ELECTRONICS

Order No. 800 Ham Net $550.00

Phone 303-244-5523Corpus Christ i. Texas

THE GAlAIY 550A
MORE POWER, MORE FLEXIBILITY FOR THE
Fixed Station ...

1401 Blake

The most powerfu l signals under the sun !

GT-550A Transceiver

The OT-55OA is the best transceiver on the market for the money. Bar none. Costs just $550 and
delivers 550 watts of power. Operating either fixed station or mobile. this transceiver is quar­
anteed to have a top frequency stability after warm-up. We're so proud of the stability we include
a graph with each GT-55OA showing the purchaser how stable his rad io was when it went
throug h fi nal check. 550 watts SSB; 360 watts CW; sensitivity better than .5 uv for 10db S+N/N ;
stable - 45db carrier suppression; 25 KHz calib rator and vox option; no frequency jump when
you switch sidebands.

RF550 contains high accuracy watt meter ; calibrated in 400 and 4,000 walt scales; switch for
forward or selected power; switch to select 5 antennas or dummy load . Order No. 805
Ham Net $75.00

RV550 is a so lid state VFO. Function sw itch selects th e remote unit to co ntro l Receive-Trans­
ceive-Transmit frequency independently. Order No. 804 Ham Net $95.00

SCSSO Speaker Console with headphone jack. AC400 power supply will mount inside. Order
No. 803 Ham Net $29.95

AC400 Power Supply is heavy duty solid state to operate GT·550A at fu ll power. on SSB or CWo
and with switch selection of 115/ 230 VAC. 50/60 Hz input voltages. Order No. 801 Ham Net
$99.95.

Hy-Galn's Super Thunderbird TH6DXX
• " Hy·Q" Traps • Up to 9.5d b forward gain • 25d b front-to-
back ratio - SWR less than 1.5:1 on all ba nds · Takes maxi- /
mum legal power • 24·foot boom. Order No. 389

Ham Net $179.95 r/f-~l~~~~
Hy·Galn's 18 AVT/WB
• Wide band performance. 80 through 10 meters s Three Hy·Q
traps · Top loading ceu . True 1/ 4 wave resonance on all
bands · SWR of 2:1 or less at ba nd edges. Order No. 386
Ham Net $59.95

HYaGaln's Thunderbird TH3Mk3 Inot shown)
• " Hy-a " traps • Up to Sdb forward gain • 25 trent-to-beck ratio
• Takes maximum legal power. Order No. 388 Ham Net $144.95

Hy·Galn's 400 Rotator/Indicator
• Handles large beams and stacked arrays w ith ease-up to 10 times
the mechanical and braking capability of any rotator on the market.
Order No. 400 Ham Net $1 89.95

•
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BY ED HOPPER. ' W 2GT

PROGRAM

THE
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Special Honor Roll
All 3079 Counties!

# 5 1-John P. Nelson. W6JHV. 2-24-71.
#52-Roy C. Needham, ZLlKG, 3-3-71

1st to non-K/W/WA station!
(Sec Story and Foto Dec. '70 CQJ

T HE June, "Story of The Month" is:

Clyde W. Stott/emyre, WOYLN
All Counties # 39 , 9-12-70

Clyde was a radio operato r with the Navy
1943-1 946 and learned the code and some
theory in the Navy's radio operators course.
Jo ined the Army in 1950 and in 1954 wound
up as NCO IC of Hqts. Army Mars station in
the Pentagon- so was more or less forced
into getting a ham ticket, General Class in
1954. Liked c.w, over fone and I st call was
WOYLN and while in D.C. area (5 years) got
W3 HEO, then got WIIYLN again when sent
to FI. Leavenworth, Kansas in 1966.

Clyde has been in 43 different countries,
at one time or another, including Okinawa,
Iran, Japan and Greece, and operated from a
few a KR6MM, EP2MM and SVOWX. He

" 103 Whiuman SI., Rochelle Park, N.J. 07662

tried to get permission to operate from each
country, but did not have much success. Al­
most got on from Turkey in 1959-1960, and
came close to getting a permit from Vietnam
in 1953.

He did win the CQ WWDX CW Contest
from Okinawa in 1965 on 20 and also from
Iran in 1967. It was fun in the contests from
the DX locations bu t rough from Kansas
due to the big guns on the East and West
coasts.

Clyde ret ired from the U.S. Army in 1968
as MSG E-8 in the Signal Corps, and now
works for An tenna's Inc., in Leavenworth,
Kansas in sales and engineering.

He ran across the Independent County
Hunter Ne t by accident and got real inter­
ested as he has always had a mobile rig in his
car and this was a great way to be useful,
have fun, and get credit for it. As most know,
he really plunged into the game and has
never felt sorry as the quest for the USA-CA
Award has not only been the most interesting
thing he has done, but was the reason fo r
meeting the finest gang of people ever, not
only on the air but also in person at the dif­
ferent conventions. He feels that he never
ran across any other Net, Club or anything
that promotes as much fellowship, good-will
and interest, as the ICHN.

Another big attraction is the fact that to
enjoy County H unting one does not need a
kilowatt and antenna farm. It seems fair to
give other mobiles and DX a little preference,
considering the difficulties under which they
must operate.

The equipment at WOYLN (home QTH)
includes a Heathkit SB-400, SB-300 and a
pair of 4-400A's in a homebrew linear with
a Mosley CL-36 up 70 feel. The mobile rig
is a Swan 500C with H ustler A ntennas on a
pickup truck.

I
1'0-.-'1/_.. .

• • •
\

Clyde Stottle myre , WOYlN.

. --
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BARe Award.

I

••111 If ItillBlllur

Ea st Coast VHF Awa rd.

3 others with at least I contact outside N.C.
There is no charge 'for these certificates.

QSL's are not required but BARC members
must have received applicants QSL.

Scnd list and full log data (use GMT time
and date) to K4SKI, BARC Awards Man­
ager, RD # 2, Box 39-A, Greenville, N.C.
27834. Scnd s.a.s.e. or s.a.e, & IRC for mem­
bership list.
East Coast VHF Awa rd : Sponsored by the
East Coast VHF Society, Inc., of P.O. Box
J263, Paterson, N.J. 07509. Issued for work­
ing the Club Station, WA2WEB plus 4 mem­
bers or work 5 members on any band 50
MHZ and above. There is no charge. Send
OCR list to Custodian, George Kupp, 61
Cortland St., Belleville, N.J. 07109. For
membership list, send s.a.s.e,
Kent Co unty Awa rd : The Kent County
(Delaware) Amateur Radio Club will send
a special certificate (no charge) to amateurs
contacting 6 club members, any band. Send
confirming cards: Wm. Stallings, WA3HWC,
RD # I, Harrington, Delaware 19952 with
a s.a.s.e. Membership list for s.a.s.e,
W U R K Awa rd : Worked Upsala Radio
Klubb with photos of members worked
offered to any amateur for working 3

Awards Issued

The month was slow, so in order to tell the
complete "Story" on W~YLN and perhaps
be able to tell about a couple of extra awards,
no list will appear this month.

Awards

BARC Awa rds: Sponsored by the BrightJeaf
Amateur Radio Club of Greenville, N.C.
Certificate # I for contacting club members
since January 20, 1967 on any band and
mode. OX stations (including KH6 and KL7)
contact 5 members. WIVE contact 10 mem­
bers. Club members contact 15. Certificates
will be endorsed for each additional 5 mem­
bers contacted.

Certificate # 2 will be issued for contact­
ing, club members since January 20, 1967 on
50 me or higher. Contact 5 members. Club
members must contact 7 other members and

During 1969 he had over 12,000 contacts
from the mobile rig and gave out over 500
counties (the same ones at different times, in
a lot of cases). Has worked over 30 countries
from the mobile with 7 of these on 75.

On several of his County excursions he
has made over 1500 contacts in less than 48
hours. If someone tried to make him work
that hard, he'd probably choke them. You
lose everything from your voice to your
patience when you go that long and hard and
most who have never operated mobile, don't
realize nor understand this.

On one trip with Skip, WA~WOB, they
covered 3600 miles in 5 days (about 75 or 80
counties) and Skip had work to do every day
making business calls. They went from
Kansas to Oklahoma to Texas to within 80
miles of the Mexican border, then to Louisi­
ana , Tennessee, Arkansas and Missouri. They
slept about 4 or 5 hours a night, but had
about 4000 contacts. They even went to 15
meters to give Roy, ZLI KG some needed
Counties. Two rigs were taken and spare
antennas and a Hy-Gain tape doublet with a
collapsible 12 foot mast.

Clyde says he could not possibly list all
the people who helped him complete All
Counties, so all he can say is thanks to every­
one on the Net and to those who have not
yet completed All Counties, keep at .it be­
cause with the gang that operates In the
ICHN, you undoubtedly will make it in due
time. Clyde says, "See you all in Kansas City,
July 4th".
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note explaining why he feels the nominee is
qualified. Send it along with $1.00 to: The
Good Samaritan Society, M. L. Krell , Custo­
dian, Box III , Gibbstown, N.J. 08027.

Persons receiving more than one nomina­
tion will receive subsequent service awards.
Should one be nominated five times, (mem­
bership certificate and four service awards),
a special Legion of Honor Certificate will be
issued . I

IIK5 Cer ti fica te: Issued by the Liga Colom­
bian de Radio-Aficionados for QSO's with
HK5 stations after January 1957. Colom­
bian stations must have 20 contacts; other
Nort h and South American sta tions need 12
contacts; and the rest of the world need 8
contacts. All bands, all modes are OK but
no cross-band/ mode. Send certified log
(GC R) to Ana Elisa de Ramirez, HK5AZA,
Awards Manager, .Liga Colombiana de
Radio-Aficionados, Zona 5A, Seccional Cali,
Apartado Aereo 6149, Cali, Colombia, South
America. There is no cha rge.

Notes
The Independent County Hunters Con­

vention in Kansas Ci ty, July 2, 3. & 4. will be
the biggest yet, so if you want to mee t all
those wonderful people, get your reserva­
tions in NOW! Their will be interesting
activities, prizes, and out-of-the country
guests-including Roy Needham, ZLI KG the
firs t non U.S. station to qualify for all
counties! If you have not received all the
data, rush an air mail letter and s.a.s.e. to
Cleo Mahoney, WA\ISH E (See "Story" &
fotos, March '7 1 CQ), at 600 1 Blue Ridge
Cut-OlT, Raytown, Missouri 64 133.

G il Baker, W5QPX has a few used POD
26 books for deserving out-of-the-country
county hunters, send request to me.

The Society of Wireless Pioneers (SOWP),
P.O. Box 530, Santa Rosa, Califo rnia 95402
has some 800 members, and mem bership is
open to anyone who has ever earned their
living as a brasspounder. Thei r NET meets
on 3555 kc each T hursday at 2000 Pacific
Time. They will soon publish a directory and
early wireless pictures. They hope to soon
offer a Certificate fo r working the required
number of members. Thanks to Ed Marriner, I
W6BLZ for thi s data. W7IIZ is printing a
very distinctive QSL for members, sorry I do
not know the cost.

There are sure a lot of new County
H unters active-welcome to the fold. If you
have any questions, I'll try to answer them.
How was your month? 73, Ed. , W2GT.

•
.....- ...
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E~ Warriner
S2S Colima Street
LaJolla. Cali!. 92037

Ltcense ~ 1931
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The Good Samarita n Awa rd .

DI DlC " Tl D '" _ _ " _ .. _ . ..
_....... r~••oJ ""__ ....__ ..
··~.. _ .." ... ..-.. .._.,~_ ... -. " M_

SOWP OSlo

MMEIl
SDCIl:TT or WIIlELI:SS PlDImS

(Sweden 5) resident members, since January
I , 1962, any band or mode. Send certified
list (GCR) with U.S. $ 1.00 or Sw. Cr. 5 or 10
IRC's to Awards Manager, Box 12006,
Upsala, Sweden . Membership includes: SM5,
AFE, AFI , AHR, AKC, API , AQG, ASO,
AWF, BFC, BFR, BH, BHR, BIT, BLB,
BNB, BND, BOE, CDY, CEY, CH B, CH Y,
C IK, CIP, COM, CON, CQR, C RV, CUI,
CU P, CWJ, CX M, DDP, DSF, DSN, DZK,
JV, T M, ZY: SL5AB and SLSBO. (Thanks to
W I K VA for this data).
T he Good Sam a r itan Awa r d : Qualifica­
tions for membership and subsequent awards
arc: I. For humanitarian service to a fellow
amateur, o r 2. For service to the public (or
a private individual), through amateur radio.
3. For a private ind ividual or o rganization,
for contribu tion to the amateur radio service.

No one may apply to receive membership.
Any person who wishes to nominate an in­
dividual, or an amateur (or organization),
for membership, must simply write a short
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Hommer
magnets

Hammers Ribbon Carriage feed
c::::~~Spring drum

chronized by a sensing coil which is ener­
gized by the revolving drum itself. These
signals are processed in the electronics pack­
age to insure correct type alignment.

On some models of the 311, twin print
hammers are used, with the internal computer
direct ing fi rst one, then the other, to actually
print, thus saving carriage-movement. time.
In addition, with no letters-fi gures shift rc­
quired, the 3 1 I can save that much more
time- important when you are prmtmg 40
characters per second.

The keyboard of the 3 I I consists of six
sealed , reed-type switches, actuated by small
permanent magnets on code bars which arc
rotated up or down in accordance with the
character selected . Five are info rmation
"bits" with the sixth the master, or keying
signal. Solid-state electronics circuits proc­
ess the parallel-output from the switches
into serial start-stop, 7.00 un it signals.

The Kleinschmidt 31 1 keyboard send-receive
printe r.

Fig. 1-The carriage feed mechanism.

BY GORDON ELIOT WHITE*

T HE pell-rnell rush into the computer age
is definitely providing some interesting fall­
out for amateurs and experimenters. I picked
up in surplus recently, a beautiful example of
computer technology with a direct applica­
tion to amateur or s.w.l. RTTY, particularly
as transmission speeds are going up. As
shown in the photo, this month's goodie is a
Kleinschmidt 311 keyboard send-receive
printer. .

The 311 is a far cry from the rugged olive
drab Kleinschmid t teleprinters that have
served the U.S. Army for many yea rs. Bear­
ing the Smith-Corona-Marchant label, th is
set is part of the computer age, yet it can
plug along at the o ld 60 words per minute
amateur speed. With simple adjustments the
set can be run at 50, 56.9, 75, 150 or 300
Baud, or up 10 400 words per minute. No
gear changes are invol ved , just a simple resist ­
ance change in a trimmer potentiometer.

Several of the amateur publications have
recently printed articles o n integrated circuit
speed converters for RTTY, along lines I
suggested in this column in Septem~r, 1969.
The 3 11 is the logical next step, a pnnter that
adjusts internally for diffe rent speeds.

In addition to its speed flexibility, the 3 11,
in various forms, offers 5, 6, 7 and S-level
codes (for example ASCII, the most common
computer mode.) The change is made by
switching some printed-eircuit cards and the
printer platen-on which the type .font is
engraved. Printing is done by solenoids that
are driven against the ribbon and paper at
the precise point at which the proper char­
acter lines up with the print hammer, (fig. I)

As shown, the "print drum" replaces the
usual paper roller or platen in a conventional
teleprinter. The drum rota tes continuou~ly ~t

high speeds, just behind the paper, which IS

held in place by rubber rings at each end
which turn only on "line feed" command.
Positioning of the drum vis-a-vis the print
hammer at the moment of print ing is syn-

· 5716 N. King's Hgwy., Alexandria, Vir. 22303.
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Fig . 2-The overall block diagram of the Mode l
3 11.

Timing for the keyboard "clock" is con­
trolled by one or two subminiature tuning
forks, of the sort used to run electric wrist­
watches these days. Four stages of down­
counters are provided, with wiring selections
allowing the operator to pick off two speeds
via a "hi-Io" switch, or others by changing
wiring straps on the counter chain.

Generally the keyboard electronics are
fairly straightforward, from the parallel
switches to a serial converter, and an ou tput
amplifier, normally a 2N 1302 for a low-level
keying output. (this can be followed by a
rather heavier transistor such as the DTS­
413 for keying a 60 me loop) The only oddity
I note in this section is an electronic keyboard
lock. solenoid-operated, which can be igno red
in amateur usage. The lock on the panel itself
is strictly mechanical.

T he printer electronics are far more sophis­
ticated . Fig. 2 is a very simplified block d ia­
gra m, and space here does not suffice to do
more than outline the process. The input is
low-level, to a 2N I306 transistor used as a
"space detector," The serial signal is con­
verted to parallel form, in the process keying
a time base multi-vibrator. The speed signal
which the input registe rs will properly "recog­
nize" is controlled by the time base, which
may be varied by adjusting the R-C time
constant. Although Kleinschmid t uses a pair
of precision trimpots, a calibrated external
variable resistor could replace R 827 as a speed
control, permitting the monitoring of any
standard-or non-standard-speed from 60
w.p.rn, to 300 Baud.

This is only a superficial job on the 311,
and it is offered in the same spirit as the 1969
speed-converter column, based on the ANI
FGC-5 multiplex set, in the hope of gener­
ating interest in practical amateur/experi­
menter design work.

One thing that might grow out of this
might be a refinement of the already-devel­
oped speed converter. By running, say, a
common Model 28 Teletype printer at 100
w.p.rn. , and interposing a speed up-converter
with such a variable control, any speed, even

CLOCK

# 124

R. E. GOODHEART CO.• INC.
80. 122OCO. Bh er!y' Hills..Cahl. 90213

Phone . 12 U) 212·a107

WAREH USE-SPACE-REDUCTION SALE
GIVEAWAY PRICES!

LINE·VOLTAGE REGULATORS:
Soren." & Superior Elect. Electronic

Types, 0.'% Regulation, 3% Max. Harmonics:
SOOVA

1
' 5 ·110 v in, I I O.I 20 v out 35.00

1000 VA cl .Uo fOb vue., N. V . 0' Los AnjJel., •••••••• 31.50
2000 VA Cl itto fob Los An,e'.' 67 .50
2500 VA 0.1'Jl. '''9ul.lion eu te. LO' An~l.' ••••••••• •••• 99.50
2SOO VA 0 .1"- regul.tion eme, LOS Ante'.' •......•..••• 19.50
3000 VA 0 .1'\ ditto brlnd new, Vlic., N. V. •.•._....... 99.50
SOOO VA O.I"Il. ditto checlt" OK, Los At\9..es.•••••••••• 149.50

ditto l'O·~50 to 210·240 v, Los AI\ge'e, 149.50

Electromechanical, 1" . No Distort ton:
6000 VA SuP4l'. El«tric. Utiel or LO' Ante'.' 49.50

d itto Gener.l R.dio NO. 15 10 AL. Los AnljJel., •••••• 57.50
15 KVA SUpet'ior Et«t,ic. Los Anljelel .•.........•..•.•.•• 195.00
21~ KVA I P.... 20!l ·2!lO v to 220·240. Los Ange1eL. 195.00
20 KVA ] Ph. 19!1·2H v to 220-240. Los An~leL..•. 195.00

Miscellaneous Bargains:
G.,....... Radio N o . 16104: A complete CoICMcitv-meUIJ.i"9
system in • U" hi9h UDinet, lOki IOf S2 0 ' 0 .0 0 . B.icI~.
Oscil. • Null Oet., Filte•• GUoI.d clol , etc. E.cellent conch·
tion, tUoiroinleed . ..•. •. .. .. . .. .. .. .. .... .. .. . ... .•. .. ..•. .. .. .. .. . .. .. .. 195.00
SorM'1On E·28-30: R-vul.l. DC Pwr Sply n ·ll v, 0·]0 oImps,
metere<! .•. ... .. . .. .. . .. ......... ... .... FOB Los An~les : ....... 59.SO
LAN No . 15 54.A2 : U 200 .00 CoIp.-citoince .. Conductolnce
Bridve Anemblv. me,lSlJ'eS .nsulollion. etc. 195.00
A N / ASM-3: Compiele new Tell Sel for AN/ASQ-I MoI,nelo-
rneter. with boo"'" FOB Soin O.-VO 295.00
G.. L_: Spect'. Physics No. 110 with lens, Ie" the -Sim p le
power SU p ply. With bOO'" SO.OO
N en CMK P" I-. 12 KV. ] mol. Oelolils: Ask! 60.00
H oist T nt Set fOf A N /AQS-IO Son., 21.SO
Hughes No . VTW·29 S lo.e<! Ene'ty Welder Pwr. 21.50
Reytheon No. lBA Slore<! Enefty Weide. Pwr S piV... 21.50
S toddMt T S ·581 IN MA ·!l1 R F I Mel e. U"'OO M"'z. needs
rep.-;.s, iOld is, cleoln, w/boo... . 91.50
TIC No. 431 Electronic FreQ. Ch.nte, lor 1000 Woln .mp l"
fierll Input :ll0 v I ph 60 z. Out pul.djusl.bleIO!l·I]O v,
]]0 to ].00 "'h I ph 195.00
CML No. 138.i"B ] ph Eleclron;c Freq. Conve,te, . I !l00 VA.
Input 1 10 v ] ph 60 "'z. Output 11!l v,] p h, HO to HO "'z :
0' 1,1,.. !l00 VA .ny leg wilh no d.nge, of unb.loInce, 0'
1000 VA oIny leg (] KVA t Ol.l I for .nv 10 ·~cond st"l-
in9 lo . d .... ......... ..... ....... ..•.. .......... .. ........... ... .... ...... .. . 295.00

If y ou d on' t _ it h... ... lor itl Or .. fOf the KIND o f
m eten el, you went, like O lCilloscopes, Counten. VTVM' s,
e tc.. e te. Don' t U ... fo , • gene'l l coltl l09 . .. we believe t hol l ;s
non,..n14 in !.U. pluS . .. w e ge l new t n in,s ;nollmosleve.y d.y!
WE ALSO BUY ! So t ell us wn,l you h . ve . co nd it io n. ,nd
your uloinQ p, ice .

CALL-IDENT
10·MINUTE STAliON

CALL REMINDER

PENN ... _ ...~ .... __ N CO_
rTMCffl Eucr.ONICS

1149 ,. ...NKSTOWN "'VE "TfSBU'GH. , ... . 1.S201

TYMETER'

lO·minule re pealing timer buzzes warning 10 sig n in your
co li letters. Walnut or ebony plast ic case. 4 " H. 7J~ "v«,
,, " D. 110V, 60 cy. One Yeor Guaranlee. Made in U.S.A.

At Your a eolerl or aiRECT 'ROM
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WIRE, WRITE, PHONE COLLECT! WE PAY
FREIGHT ON ALL PURCHASES WE MAKE

WILL BUY
FOR CASH

ALL TYPES
• ELECTRON TUBES
• SEMICONDUCTORS
• Military Electronic

Equipment
• Test Equipment

PRESTEL FIELD STRENGTH METER

MORE!
LIBERTY
OFFERS

- --...

Frequency Range: 40 to 230 and
470 to 860 Megahertz. Calibrated

~~. ) OUIWO' d f,o m IOI050.000M;cro_
c • e .<'. e ~ vollo. Nolh;ng mok.. U ••lIi., 10

. . 0 ':'e: 0 properly and speedily find the
. correct place to Insloll TV, fM

and Commun icat ion Antennas .
You can measure and hear the

sig na ls with th is 4% volt battery economically paw.
ered unit.

Only $120.00 F.O.B., New York

Larger, loud speaking model . 2.5 microvolt. Only
$270.00 F.O.B . New yo,k.
• Never Anyth ing Like It !
• 'l -Man Can Do A Better Job Than 3 In The

Same Timel
• A Gold-Mine for Antenna Installersl

(Model MC16)

MORE!LIBERTY
PAYS

Liberty Electronics, Inc.
548 Broadway, New York, New York 10012, Phone 212·925·6000

from a badly-adjusted transmitting motor,
could be copied.

From a communications sta ndpoint of
course, the speed adjustments arc relatively
minor features of the 311. What it represents
is a transition device between the purely
mechanical teleprinters such as the Model
28, which have been pushed to 150 Baud in
the Model 37, which is a much-refin ed ver­
sion of the # 28-and the truly high-speed
equipment such as the IBM line printers, and
the 1200 Baud Teletype Inktro nic.

T he 311 elimina tes all reciprocating mo­
tion, aside from the carriage return and line
feed fu nctions, and allows random character
selection without returning a complex print­
ing mechanism to "home" position, as the
# 28 and # 35 sets do. The # 37 shifts
d irectly from one character to the next with­
out the time-consuming "home" position, but
its complexity appears to be reaching toward
the limit of practicality. -

Q & A [from page 80 )

If it were tapped at the proper point it would
work on 40 meters, but a consideration is
that with a mobile an tenna using ind uctive

loading, tapping of the coil cannot be readily
done without short ing turns which, both ac­
cording to theory and from our experience,
will lower the rad iating efficiency over that
of a coil with unshorted turns. It will be better
to spend a few extra bucks and obtain a coil
made specifi cally for the band of operation,
in this case for 40 meters.

Pre-Amp With Transceiver
Q UESTION : How can I incorporate an r.f',
pre-amp (an Ameco Model PCL) with the
H W- tOO transceiver?
ANSWER: A pre-amp for receiving may be
used with a transceiver in either of two ways.
One method is to install the pre-amp between
the antenna relay (receive contact) and the
antenna input to the receiver r.f. stage. By
routing the antenna-receiving circuit with
coax cables to phono jacks (for pre-amp in
and out) on the rear of the set, the pre-amp
may be used as an outboard unit.

The other method is to install the ampli­
fier between the antenna lead and the an­
tenna-input connector with a relay arranged
to bypass the pre-amp during transmit . Such
a setup is shown in the Q & A Column for
March 1969, p. 87.
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FAIR RADIO SALES
P.O. 80_ IIO S • LIMA . OHIO· 4SB02

F.M. MOTOROLA GOVERNMENT
SURPLUS

5RK D EL TA T RI ·BA N DE R
r1 Pr oven IJ X r1 ,,( t>rI U <J

$95
1 element, 10· 1~ ·10 me ter s. delta lo o p. 30 tos.
B ro ch u r e ava.tabte. O rd e r c uec t w, th c nec « t o

ISLAND EL ECT RON IC S
4103 Ave , S. Ga lv es ton, TeKas 77550

Pho ne : (11 3) 16 1 ·9 6 81

5X-l01A on 20.655 mc

QUESTION: How can I fix up my HaIlicrafters
SX-IOIA receiver for operation on 20.655
mc?

ANSWER: The SX-IOIA may be set up for
receiving on 20.655 mc either by adjusting
the 21 mc oscillato r-ind ucto r core (L t1) to
lower the oscillator frequency or by adding
capacitance across the ind ucto r. The first
method will be better if the inductor core
will satisfaclo rily cover the needed range,
since be tte r tracking is more likely to be
obtai ned therewith. The core should be
moved closer into the inducto r wind ing.

You can keep track of where you're
going by selling the dial near 21.0 mc. Turn
on the crystal calibrato r and b.f.o. and tune
in the cali brator at this point. Then adjust
the core (inwa rd) unt il you have passed three
100 kc po ints and arrive at the fourth one.
This should be that a t 20.6 mc. Then peak up
the signal by adjusting the r.f. a nd mixer
circuits as specified in the manual for 21.0­
21.5 me, except the range o f the signal Ire­
qucncies will now be 20. 6 to approximately
21.1 mc. If the r.f. circuits will not tunc down
to 20.6 or 20.655 me, add some small
capacitance across the 21 mc inductors. T h is
mod ification. of course. will delete the nor­
mal 2 1.0-2 1.5 mc range. 73, Bill, W2AEF

Ann ou n ce m e n ts [from page / 2]

camping, ladies bingo , reserved fiea market
booths, advance registration. FFor a flyer, co n­
tact Morton Silverman, W9GJ , 1121 Bonnie
View Drive, Evansville, Indiana 47715.

Chadron , Nebraska
The 17th annual ham fest of the Pine Ridge Ama­
teu r Radio Club wi ll be held Sunday, June 6th
at the Chad ron State Park, nine miles south of
Chadro n. For further deta ils write to J . Wendell
Gorr. WAIIPIF, P.O. Box 732, Chadron,
Nebraska 69337.

Nashville , Tennessee
The 2nd annual Music City Hamfest will be
held in Nashville. Tenn. on June 20lh a t Ed win
w arner Park : Picnic Area '::3. There will be
prizes, free parking, food avai lable and activi­
lies. For com plete de tai ls write to Theda Givan,
K4DIZ, Box 26, Whites Creek, Tenn. 37189.

Englewood, New Jersey
Mayor Ned Feldman of Englewood. New Jersey
has proclaimed the week o f June 20lh through
the 261h as Amateur Radi o Week in Englewood.
Mayor Feldman notes in his proclam ation the
many services performed by amateurs in the
Englewood area for the entire community.

R-394 Receiver
152·172 MC $14.95522.50

T-278 Transmitter
152·172 MC lB.95 24.95

R-257 Receiver
25-50 MC 19.95

T-208 Transm itter
25-50 MC 29.95

CV-938 Cabinet 7.95 9.95
C·847 Control Box 8.95 12.95

BIG CATA LOG No. 7 1

Used : Reco nd.

Also- Po wer S u p­
pl ie s, A mpl if ie rs.
Mod ules. etc.
Wri te: Dept . co.

Send For Our

SPACE ELECTRONICS d ivision of
MILITARY ELECTRONICS CORP.
HAS MOVED AGAIN !
to bIgger facili t Ies 10 handle our large stoc ks 0 1
mlll ia rv su rplus erec rrcmcs We a re a twavs buVmg
and arwevs seiling For a ll vou r needs con tec t us at

16 Brookside Do ve . Uuoer Sadd le R ,ver
New Jersev 07458 . 12011327 ·7640

WE PAY HIGHEST CASH PRICE FOR
ELECTRON TUBES. SEMICONDUCTORS

IMMEDIATE PAYMENT ON
UNUSED TUBES

H & L ASSOCIATES
.LIZA.ETH~O"T INDUSTR IAL PARK

ELlUIETH. NEW JERSEY 07201
(2011 m04200

AIM YOUR BEAM FAST, EASilY
Custom com pute r-produced tables teu exact

bea r ln lU from you r s tate (or province or DC ) to
2tO DX pretl.xu and 60 DX cities on one . h ee t ,
a nd to a ll . t a tes and provinces and 120 US and
Canadian ctuee on a nother s heet .

EDJoy )'our beam w ith modem f'a&e aDd IprN!
11 .25 plu. ~c tor postage a nd handling.

ITHA CA. DATA SERVICE. Dept. C
P. O. Box. 215 IthMa. S. Y. H~

••••••••••••••••••••••••••••••••••••••••••
: CASH PAID FAST! :
: For your unused TU BES. Semiconductors, RE- :
: CE IVERS. VAC. VAR IAB LES. Test Equip- :
: ment, ETC. Fair Dealings since 1938. Wri te or :
: call nowl Barry. W2LNI. :
: BARRY ELECTRONICS. 512 Broadway, New :
: York, N. Y. 10012. (212·WA5·70oo) (We buy.
• factory termination & from ind ivid uals) . :
••••••••••••••••••••••••••••••••••••••••••
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THE NEW LOOK OF AN OLD FRIEND

TI LLall the famous 2K-3 features:
• Rugged Construction - Bui lt to last

a li fet ime.
• Reliable Performance - When you call

you QSO.
• Heavy Duty Components-Our power

transformer alone weighs more than
some ampli fie rs.

• Conserva tively Rated - l oafs at full
legal power.

• Floor Console or Desk Model.

LUS these additional features:
• M odern Styling - Keyed to a new

decade.
• Tilted RF Deck for Eas ier Operati on ­

l ooks you right in th e eye.
• M echanically Refined - Pride o f own­

ersh ip is part of the package.
• Brushed Alum inum Panel and - Mod­

ern Square Meters (Amplif iers can be
beaut iful) .

• Recessed Power Supply Pedestal.

-------=.-----
STILL a superb value at ... $795.00
If you are o ne of the more than 3000 happy 2K
owners, trade up to the new 2K-4. If you are not
o ne of the gro up now is the time to join. For full
information w rite :

Henry Rad io has represen ta ti ves in d iffe ren t
areas of t he U.S. to simpl ify o rdering for
those li ving near one. Or you can order
d irect and we will sh ip . . . across t he street
or around the world. Call or write for
speci fications and term s.

New York area: John Richardt. W2WIY (201) 637-4107

Houston area : Jan Carman W5SBX (71 3) 464·0419

Attention: Mi/itary and commercia/users. The 3K amplifier is now available for con ti nuous
duty high power RTfY and extra power SS8
o pera tion. $89 5.00 F.O.B. Los Angeles, Calif.
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The most powerful antennas under the sun!

Well, don 't just stand out there. Go on in. Tell
'em "John Capone" sent you . J. Capone is our

crafty leader - no relation to that OTHER one,
maybe shirt-tail brother or a grandson or

something. Here, have a chair. (Not the
hot seat.) We' ll give you the business.

Remember those hot deals you heard abo ut in
" Chi." Well , we do ou r own Capone thing

out here in Denver. (Mi le-high steals, so
to speak.) .. .Also. While doing business with

the Capone Gang, you will never say you
wuz robbed. No. Truth is, you will

probably blab around that you held us up,
(Please leave you r mouthpiece outside.)

... Also . All our loot is Fed-approved. We run a
straight place, because John Capone says we

do, and whatever John Capone says around here
GOES! ... Also. We have a perfectly legit Denver

address, so if you don't look us up, we 'll look
for you-see! You say you would like to make

a quick shady deal? Well , that's no deal! At
Capone's Place, the " Deals" are to create and

keep happy customers. No blackmai l or dealing
from the bottom - Big Bad John says keep 'em
happy, serv ice what we sell, and bu ild a good

reputat ion. Dem's orders !

Customers for
CAPONE!

,

1401 Blake Street I Denver, Colorado I (303) 244-5523

C. W. ELECTRONICS
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$$$$$$ in Savings
Come in and cross palms with the Capone Gang !

Consider the Hy-Gain IMPROVED Galaxy GT-SSOA with MORE POWER for only $495.
Delivers 550 watts of power, the best transceiver on the market for the money. bar none.
Operat ing either fixed station o r mobile . the GT -SSOA is guaranteed to have a top
frequency stability after warm-up. We're so proud of the stabi lity. we include a graph with
each GT·550A set sold showing the purchaser how stable his radio was when it went
th rough f inal check under the eagle eye of Hy -Gai n 's demanding qual ity control
department.
• 500 watts SSB ; 360 watts CW
• Sensit ivity better than .5 uv for 10db S/ MIN
• 45db carrier suppression
• 25 KHz ca librator and vox option
• No frequency jump when you switch sidebands

Order No. 600 Ham Net $495.00
Accessories available for GT·550A to make up a total system.

COMPLETE ANTENNA COVERAGE WITH
HY-GAIN'S HAM LINE MODEL TH6DXX
The new 6-element Super Thunderb ird TH6DXX
offers the ultimate in tribander performance and
mechanical reliabili ty for 10, 15 and 20 meters.
• Hy-Q traps. featuring large d iameter coils.
• Gain 8.7db (average)
• VSWR 1.5;1.
• Longest element 31 ' on 24' boom.
Order No. 369 Ham Net $179.95

Along with a fu ll range of fixed antennas. Hy-Gain
offers mobile antennas for every purpose, includ­
ing the new Hamcats-widest bandwidth I highest
power handling I lowest heat drift ratio.

" Closed on St. Valentine 's Day for sentimental reasons. "

COME SEE OUR NEW STORE!
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Punch clean,
true holes in seconds.

Confest Calendar [from page 79]

Fi na l Score: Tot al QSO points X the sum
of the multiplier.

Awards: There are T rophies and medals for
the leading sta tions in each ca tegory.

In addition, certificates will be awarded to
each sta tion with the followi ng totals:
A mericas: Working 10 YV's and 10 other coun­
tries. Other continents: \Vorking .5 YV's and .5
other American countries. S.w.l.'s must report •
50 stations in the contest for a certificate. A
remittance of S1.OO or its equivalent in IRe 's is
requested for each application.

Entries mu st be postmarked no later than
August 1st and they go 10 : Radio Club v enezo­
lana , Indenendence Contest, P.O. Box 2285,
Caracas, Venezuela.

BARKER & WI LLiAMSON, INC.
Canal Street. Bristol, Pennsylvan ia 19007

PLEASE USE YOUR ZIP
CODE NUMBE R O N A LL

CORRESPONDENCE

" u.. ,T Of

""XLO~
~ :.c .

lX.CELL-O CORPORATION

Editor's Notes
I fi nd it increasingly more difficult to meet

the deadline each month because annuonce­
ment s and other material from the many organi­
zations is just not getti ng to me in time.

As I have stated time and time again you must
allow a minimu m of three months before the
da te of the event. Th is will make the issue prior
to the month in which the activi ty takes place.
Foreign contests should allow even more time
so that the announcement will appear in an
earlier issue for the benefit of overseas readers.

Hope you fellows have ca refully studied the
proposed frequency changes by the FCC and
voiced your comments. The proposed changes
in the 40 meter band should clear up the present
confusion regarding inter-regional contacts and
be of special benefit to contest operation.

I personally approve the whole package bUI
think the Generals could have been given a
little more elbow room.

73 for now, Frank, WI WY

Power Meters [from page 3 / ]

How can you tell how well it is working?
The FCC requires, "amateur s.s.b. trans­

mitters must ope ra te with no more than 1000
watts input on voice peaks, as measured on
a meter with a 0 .25 second time-constant."
This creates the requirement for a meter to
measure plate current which can be con­
verted directly to watts when the plate volt­
age is known. A meter is also needed for tune­
up purposes, but the goal of this article is to
convey the idea that little real information
can be obtained from looking at the plate or
r.f, current meter-and you really should not
watch i t!

If your transmitter employs a.l.c. , and it
is metered, by setting the m icrophone gain
control at a level that causes an a.l.c, indica-

Model
424

SUMMER SALE!

LO PASS FILTER
NOW ONL Y $10.88was

$21.00

WORLD OS LBUREAU
5200 ".".me Ave.. Richmond, CA USA 94804

•
THE ONLY QSL BUREAU to handle all of
your QSLs to anywhere; next door, the n8xt
stllte.thenextcountry. the whole world . Ju st
bundle them u p( plea searr.nge.lph'bet jU l ly)
andsendthemto us w ith payment of 4 t. each.

A Greenlee chassis punch is the quickest way
yet to cut round, square, key, 0, or double-D
holes in 16-gauge metal, hard rubber, plastics,
epoxy, etc. Available at radio and electron ics
parts dealers. Or write for Catalog E-730 to:
Greenlee Tool Co, 1758 Columbia Ave.,
Rockford, III. 61101.

GREENLEE TOOL CO

... ... INDUSTRIAL & GOVERNMENT
FB ......
IWlTS ...... ELECTRONIC SURPLUS
EQt.JPWNT .. <fir .. MONTK..Y CATAI.OC8
AMATEUR RAOtO ... .. AU DWnJtUfT

TUBES & SEMICONDUCTORS .... en Y'OU't8

BTAR-TRDNICS ......... -
,.. o. aox 1'I12J POIItTlAHO. OREGON enll « .. ...
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Cal! Do n or Bob

MADISON ELECTRONICS SUPPLV

•
Order No. 800 Ham Net $550.00

Houston, Tex. 77002(713)-224-2668

THE GALAXY 550A
MORE POWER, MORE FLEXIBILITY FOR THE
Fixed Station ...

1508 McKinney

Th e most powerful signa ls under the sun!

GT-550A Transceiver

The GT-550A is the best transceiver on the market for the money. Bar none. Costs just $550 and
delivers 550 watts o f power. Operating either f ixed station or mobile. this transceiver is guar­
anteed to have a top frequency stability after warm-up. We're so proud of the stab ili ty we include
a graph with each GT-550A showing the purchaser how stable his radio was when it went
through final check. 550 watts SSB ; 360 watts CW; sensitivity better than .5 uv lor 10db S+N/N;
stable - 45db carrier suppression; 25 KHz calibrator and vox option; no frequency jump when
you switch sidebands.

RF550 contains high accuracy walt meier; calibrated in 400 and 4,000 watt scales ; switch lor
lorward or selected power; switch to select 5 antennas or dummy load. Order No. 805
Ham Net $75.00
RV550 is a solid state VFO. Fun ction switch selects the remote unit to contro l Receive-Trans­
calve-Transmit Irequency independently. Order No. 804 Ham Net $95.00
SCSSO Speaker Console with headphone jack. AC400 power supp ly w ill mount inside. Order
No. 803 Ham Net $29.95

AC400 Power Supply is heavy duty solid state to operate GT-550A at lull power, on SSB or CWo
and with switch selection 01 115/ 230 VAC, 50/60 Hz input voltages. Order No. 801 Ham Net
$99.95.

Hy·Galn's Super Thunderbird TH6DXX
• " Hy-Q" Traps • Up to 9.5db lorward gain • 25db trent-to­
back ratio ··SWR less than 1.5 :1 on all bands · Takes maxi ­
mum legal power • 24-loo t boom. Order No. 389
Ham Net $1 79.95

Hy·Galn's 18 AVT/WB
• Wide band performance, 80 through 10 meters > Three Hy-Q
traps · Top loading coil · True 1/4 wave resonance on all
bands · SWR of 2:1 or less at band edges. Order No. 386
Ham Net $59.95

Hy·Galn's Thunderbird TH3Mk3 fnot shown)
• " Hy-Q" traps • Up to 8db lorward gain • 25 front-to-back ratio
• Takes maximum legal power. Order No. 388 Ham Net $144.95

Hy-Galn's 400 Rotator/Indicator
• Handles large beams and stacked arrays with ease - up to 10 times
the mechanical and braking capabi lity o f any rotator on the market.
Order No. 400 Ham Net $189.95

•
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We can su pply crystals
from 2KHz to 80MH, in
m,n, types of t.olden .

ATTENTION

,,

tion somewhere near that stated as desirable
in the instruction book, your transmitter is
operating up to its rated power and is not
being driven into non-linearity, and this is
all the information you need. If you own an
oscilloscope, this statement can be proved,
because you can observe that the voice peaks
do rise as high as the full c.w, output, regard­
less of meter readings, when monitoring the
r.f. signal going to the antenna. The oscil­
loscope reports accurately because it has no
needle movement which has mass (which
has inertia) or damping factor, but responds
instantly.•

Another factor also must be considered.
We have assumed the linear amplifier is op­
erated class ARt. This is almost universal in
presently offered exciters and transceivers,
but linear amplification can be obtained from
tubes biased from class A to full class B. With
class A operation, the plate current remains
completely steady whether a signal is present
or not and with full class B the stage is biased
to cutoff with no plate current fl owing unless
drive is present. Classes At, A B1, and AB2
give increasingly greater changes in plate cur­
rent, so the exact manner in which the tubes
are biased cannot be ignored.

A discussion of peak power, peak enve lope
power, average power, indicated power under
key-down, two-tone, multiple-tone and voice
condit ions also is pertinent but has been
covered in many books and magazine articles
previously.

Joe's transmitter down the block might
give higher meter readings than yours, but
both transmitters probably arc operating
correctly-under the conditions that affect
them. -

PLEASE USE YOUR ZIP
CODE NUMBER ON ALL

CORRESPONDENCE

"SO

$1 60

4 10 ' $5 00

$4 SO
$4 SO

SPECIALS
Colo. TV 1;1'1'$1 . 113 5 79, ~5KHZ I wll~ '_..II

l ooKH l !ret! SId crv" . I IHC I 3 IU I
l OOOKH, b eq tid C' YI1.1 IHC61U I
An.,. CB c'V".1f R or REe • •cect

l'I'n l"-'11'+' ( , yst. l,

Any...,., .... r->d U'I''''' .n F T-743 holdeo' 1• • Cepl
BO & l6(lm1 515(10, 4 '0'5500

80 m.11K f T-:]43 "oldet', $1 50

NEED CRYSTALS?
\ i.'

I ~ " N \ ~ .. ~

We have in stock over six mill ion crystals wh ich
in clude typ es CR lAIAR, fT24J , fT241 , MCI,
HC6/ U, HC13/U, HC25/U, HCI8/U, etc. Send 10'
for our 1970 catalog with oscillator circuits, listing
thousands of frequencies in stock for immediate
delivery. (Add 10' per cryst,,1 to above prices for
shipment 1st class mail, 15' e.c~ for air mail).

Special Quantity Prices to
Jobbers and Deale rs

ORDER DIRECT
A with check or money order to

JAN
CRYSTALS

CRYSTALS 24(X)A Crystal Dr ive
' '''' My.", 'Iodd. 33901

HW-100, -101 owners
58-100, -101-102 owners
Add 25, 50 & 15 kHz calibration to your rig at low
cost. New plug-in conversion allows you to spot
sub-bands and band edges Quickly. accurately.
Built- in power supply eliminates troublesome
batter ies .. . plug-in construct ion means no ex­
tra cables, wiring or external boxes. Factory as­
sembled & tested; uncondit ionally guaranteed
for 1 year. Only $1 1.95 postpaid. Order now.

benton harbor r&d, 460 w. napier avenue,
benton harbor, michigan 49022.

I

Propagation [from page 77 ]

21-22 (I)
22-01 (2)
01.04 (1)
23-03 (I ) .

13-IS (l)
15-17 (2)
17.18 (3)
18-22 (4)
22-00 (3)
00-02 (2)
02-0.1 (I)
04-06 (2)
0&-09 (I)

13-16 (I)
1&-1 8 (2)
18-23 (3)
23-02 (2)
02-06 (1)
06-08 (2)
08-09 (1)

06-07 (l)
07-09 (2)
09·13 (I)
13-15 (2)
10-16 (3)
16-19 (4)
19·20 (3)
20-22 (2)
22-00 (l)

13·15 (I)
15-18 (2)
18-20 (I)

08-12 (I)
12-15 (2)
15-1 8 (3)
18-19 (2)
19-20 (I)

McMurdo
Sound
Antarctica

Brazil.
Argent ina.
Chile &
Uruguay

I
COIlPUTt 'M"_UCTIO.' "U Iu'U.TIIAnD 'LY'_

AMI~~
110) 3 OISfCO STR( ( T
NON IH HOLL YWOOO CAl if 91 60 1
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500CX - STANOARD FILTER •• . . .• . • $449
117XC - AC SUPPLY/SPEAKER • •• • . • • 95
508 - EXTERNAL VFO .. •. • • • • .. • • •• 129
VX II - VOX UNIT • •. . • • ••.. • •• •••• 29
270·8 DELUXE CYGNET •• •• • • • •• . . •• • 399
250C- 6 MTR TRANSCEIVER • •• • • • • • 399

· : ............... . .

lItl:j!,:j: ,!~::jI;l:::j:j:,,~j j::i:j:j:j:j:j jll::!: ~l::!l:j:li'lji ,j:;,I
.•............... .... .. ..................•.... ................
:;:::::;:;:;:;:::;:;:;:::;:;:;:;:;:;:;:;:;:;:::;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:::;:;:;:;:;{:;:;:;:;:;:;:;:;:;:..................... ..... ... .. .. .................................. ................ ...... ....... ......... ........ .... ......

on all in-stock items ...

MAIL ORDERS SHIPPED IN 24 HOURS
SWAN PRICES· CASH WITH ORDER· NO TRADES

500CX - SS16 FILTER . • . . . •• • . . • • • . $509
14·117 AC /DC SUPPLy • . • • . . .••• . . . • 118
510X -CRYSTAL OSCILLATOR •• • . • •• 44
FP·1 - PHONE PATCH . . . • . •. • . . . ... 39
1200W - LINEAR AMP. •• •• • . • • • . • • • 189
TV·2B - 2 MTR. TRANSVERTER • • • • • • 289

•

SWAN'S BIG L1NEARS
MARK II • • •CONSERVATIVE 2000W PEP . • •COMPLETE ... . .. . ... . . .... •.•• • • • • •• •. • $499
MARK 68 .. •SAME 2000W PEP FOR 6 METERS • • •COMPLETE • • • .• .• •• • • • • • . • • • . .• . • $499

NEW FROM SIMA IV
FM·2X • . . 12 CHANNEL DELUXE 2·MTR FM AC/DC •• •.••. • • ••• . • • . • .. • • . • .. . . . . . • . . $229

(comes with crystals for "94194" & "34/94")

ENTIRE SIMA IV LINE IN STOCK NOW!
TRADE·INS ACCEPTED AT SOMEWHAT HIGHER PRICES.
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Larsen Mobile
GainAntenna
144-148MHz

The result of over 25 years of two-way
radio experience. Gives you ...

. 3 db + gain over 1/4 wave whip
• 6 db + gain for complete system

commu nicat ions
• V.S.W.R. less than 1.3 to 1
• Low, low silhouette for better

appearance

The fastest growing antenna in the com­
m erc ial 2·way field is now available to Am.
teurs. I t 's the antenna that lets you HEAR
THE DIFFERENCE. Easily and quickly ad­
justed to any frequency. Hi-impact epoxy
base construction fo r rugged long life. Silver
plated whip radiates better. Han dles full 100
watts continuous. Models to fit any standard
mount. Available as antenna only or com­
plete with all hardware and coax.

Get the full f acts on th is ama zing antenna
that brings signa ls up out of the noise . . •
provides bette r fr inge area ta lk power. Write
tod ay fo r fac t sheet and pri ces.

Sold with a full money back guarantee.
You hear better or it costs nothing!

•

also available •..
5 db Ga in Antenna for
440-450 MHz

Phased Coll inear with same rugged construc­
t ion as l arsen 2 meter antennas and 5 db
ga in over reference 1/4 wave whip. Models
t o fit all mounts. Comes with instruct ions.
Write today fo r fu ll fact sheet and price.

--,""-- ,,,-;...- ::-"", "\" "',", I ,,'\\\ tn
'~~.: ,,1

',L a r s en Antennas
11611 N.E. 50th Ave. - Vancouver, WA. 98665
'Phone 206/695·5383
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Time Zone: PST (24-Ho ur Time)

WESTERN USA TO:

10 t s ." ' 0/ 80
Meters Mf'tf'r8 M et f'T8 M f't f' TIt

Wester n Nil 07·08 (1) 23-0 ,') (I) 19-22 (1)
Europe & 08-10 (2) 05-07 (2)
N orth 10-14 (I) 07-14 (I )
Africa 14-16 (2) 14-1 6 (2)

16017 (1) 16021 (3)
20-22 (l) 2 1-23 (2)

Cent ra l & N~ 0&008 (I) is-is (I) 19-21 (I)
Northern 13·1 6 (I) 15-20 (2)
Eu rope & 20-22 (l) 20-22 (3)
Eu ropean 22-00 (2)
USSR 00-07 ( I)

Eastern N il 07-00 (t) 12- 15 (t) Nil
Mediter- 09· 11 (2) 15- 19 (2)
ran ean & 11 ·14 CO 19-21 (3)
Middl e 19-21 CO 21-23 (2)
ERSt 23-00 (I)

05·07 (I)

\\' t'5t & 07· 10 (I) 06·10 (I) 12-14 (I) 20-23 ( I )
Central 10-12 (2) 14-1 7 (2)
A frica 12-1 6 (I) 17-19 (3)

1&01 8 (2) 19-21 (.1)
I R-1 9 (1) 2 1-23 (3)

23-03 (2)
03-07 (1)

l';a st Nil 08-12 (I) 14-16 (1) Nil
Africa 12-1 5 (2) 16·1 8 (2)

15-16 (I) 18· 21 (3)
19-21 (I) 2 1-23 (2)

23-00 (t)

South Nil 07-09 (I ) 14-1 6 (I) 19-22 ( I)

Afr ica 09-1 1 (2) 2 1-22 (I)
11-1 2 (I) 22-00 (2)
22-00 (I) 00-06 (I)

06-08 (2)
08-10 (I)

umt ra l N~ 07·09 ( I) 22-04 (I) N il
& South 09-11 (2) 04-08 (2)
Asia 11-13 (1 ) 08-11 (l)

17-19 (1 )
1 9~21 (2)
21-22 (I)

Southeast N il 07-08 (I ) 22-00 (I ) 02-06 (1)

As ia 08-010 (2) 00-02 (2)
10-12 (I) 02-04 (3)
1601 9 (1) 04·06 (2)
19-21 (2) 0&098 (3)
2 1-22 (I) 08-10 (2)

10-13 (I )

Far 13-15 (l) 08-09 (1) 18-20 (I) O l -O~ (1)
ga~t 09-11 (2) 20-22 (2) 02-05 (2)

11-13 (I ) 22-0 0 (3) 05_06 (l)
13-14 (2) 00-02 (4) 02-04 (1) .
14-1 6 (3) 02-03 (3)
1&01 8 (2) 03-06 (2)
18-21 (l) 06009 (3)

09·1 1 (2)
11-14 (l)

South 11·13 (l) 08-10 (l) 1&01 8 (I) 21-22 ( I)
Pacific 1S-18 (2) 10-11 (2) 1 8~2 0 (2) 22-00 (2)
&N~ 18-19 (1) 11-13 (3) 20-01 (4) 00-05 (3)
z ealand 13-1 5 (2) 01-05 (2) 05-06 (2)

15-17 (3) 0,,)·07 (4) 06-07 (1)
17· 19 (4) 07-10 (2) 23-01 (1) .
19-20 (3) 10·12 (l) 01-04 (2) ·
2()..21 (2) 04-06 (1) .
21-22 (1 )

Austral- 13-16 (1) O&oO~(l) 19-21 (I ) 23-0 1 (O
asia 16019 (2) 12·14 (l) 21-23 (2) 01-03 (2)

19-21 (1) 14-17 (2) 23-04 (4) 03-05 (3)
17-19 (3) 04·06 (3) 05-06 (2)
19-21 (4) 06008 (4) 06-07 (1 )
2 1 ~22 (3) OR-09 (2) 01-06 (I) .
22-00 {2} 09-12 ( l)
00-02 (I )

[Continued on page 98]
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Only
$32.50
lIe ss ba tte rie s)
POSTPA ID USA

• Precision cry stal

• Fully g ua ra n tee d

100
10 11

00...•• •
1_

ELECTRONICS
ILLUSTRATED

AColossal OX ConleSI!

Plus many other va luable prizes. including
an RCA $2,000 color TV, a Heathkit /Thomas
Theater Organ kit, Heathkit modular color
TV kits and Conar portable color TV kits.

GRAND PRIZE: Name your favor ite
country and EI will fly you there

via Pan American World
Airways, World's Most

Experienced Air line.

SOC at newsstands everywhere
Now 50% off o n .. tr i.ll ~ubKr i p l ion! For 12 i\~u~,

..e nd only Sl 10 : Electron ics lIIuslr..ted Suburip­
lion De p t. , h WC E' ll Plu t" , C re e nwieh, Con n. 0bS1O.
Include n.lmp .lnd .II d dreoss Jind , I..te whe the r new
o~ rf'n l!'w"l.

• Marl-e rs 01 J 00, SO, 25. J a or 5 kHz se­
le efe d by front pane l swilch .

• Zero adju st sell '0WWV. Exclusive circuit
supp re sses unwonle d morke rs.

• Co mp a ct rug ged de sign . Attractive. com­
pletely self conlained.

• Send for free b rochure .

c ompact-c omplete-­
circyit analyze r

The SERVISET

ELECTRONICS ' LATEST
TROUBLE·SHOOTER

A
Model EC
Patented

WA IHX Z

W rile lor )'_ r FREE
SAM PLE alld CoI la l..,.
11111., !rI.......... 01
l"tter .hH'• • 1td
e,..bot ..le_

Onl. r I...... )'OUr d i. l ri.
boolor or dinell, l ro.. :

,:,* ~ rrorn = 1(-64 ' . - I" " ..,e
and nurn.,,.I. . II ." W
Abo .~ eil ebl.. = 9M1 ~
prOl IOn. 1 ",I..
• It'l In 1...,l ronl(:
It'q lliprn..n, S5.l5 CORPORAnON

85 Highland Ave. ! Passaic, New Jersey 07055

INTRODUCTORY
PR ICE

$29.95
POSTPA ID

Hey!
Hams,Engineers, Hobbyists

MARK LIKE
_ ,,""=::.:'A.-::::::" «=» ;"::::;"~:..~ (VIA:....-.. GI€
- * ~Any surface '"

can be marked with
DATAK'S
DRY TRANSFER
titles and symbols .
The results are
professional,
it looks like th e
fi nest printing!

A pr. ci sion '''Qill,.red prof.nion_1 Que lit., e lectronic
t.st i" , frum, ,, t . Id , , 1 for fi. ld or bench ' l 'vic inCJ 01
, II tyPI' 0 1 Commun' c.tio n, q • • r ,

CH EC KS: I y n c, s w eep. v ideo, audi o dn·uitll.
h ilCh v o ll "lf. l u tl l,Ii.1 t DC. RF o r P u lse }, low
vo ltalCe I UP ll lieK. ('uil". capMi toni. r.sidu r",
t Ub«'I , lran "i . to n . di odes . t ran s fo rme r" . " I'e llk ­
e n , e t c . W ill locat e t ro uble t o • pa rtkular
, U.i!'e, d e t e r -m ine defective eo m no n e n t and c a n
_d u a ll y be dam r,fl! in ci rcu it t o reare re etr­
eui t o pe ra tion tempo raril y in IW~ o f co m po ne n t
o r tu be deCe('h . Idea ' fo r lo cIlUn lC and con fi r m ·
In K i n t e r ml \ tf·n t ".

SPECIF IC'"l iONS :
RF , AF Siqn, 1 Tr, c. , . RF I AF Siq".1 I"i.etor. AC
& DC Yolt.q. ' " d iu tor 0 /60 / 550 120.000 DC Po l. rit,
t"d ic. lor 60/550120.000 vo ill. Lo ohm, 0-5. H i ohm,
0·500k ·20 meqohm, . Te,t, Co"dens. r, ..00025·12 mId .•
Te,t, R. , i, lo fi 2 o hms ·20 meqohms. 2 C.P.cit."Ce
Sub '." qe, .01·. 1 & 4-40 mfd .. ) h , i,l.nce Sub ,.nqe'
SO-SOO ohm, . 511 · 2511 . 10011 ·1 meg .

30 Da y Money- Back Guaran tee
Ojroo LEE ELECTRON IC LA BS.• CO.

0£. c..et.. 88 Evans S treet
Watertown, Massachusetts 02 172
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Satellite News Urom page 42)

worked or heard through the AO-B repeater
sho uld be sent to AMSAT for technical cval­
uat ion (c/ o P.O. Box 27, Washington, D .C.
20044). AMSAT would also like to receive
signal reports of the repeate r's beacon trans­
missions on 29.45 mc. Logs should also con­
la in a brief description of the equipment used ,
including where possible, an estimate of the
e.r.p, used in the d irection of the repeater.
A distinctive World Telecommunication Day
commemorative QSL card will be sent by
A MSAT for each Jog received . N aturally,
QSL's verifying two-way contact through the
repeater should be exchanged directly be­
tween the sta tions involved .

N orthern 08-10 (I) 07·08 (1) 08-10 (2) 20-22 (I)
& Central 10-12 (2) 08-12 (2) 10-13 (l) 22· 03 (2)
South 12·14 (1 ) 12-14 (3) 13·15 (2) 02-05 (1)
America 14-1 6 (2) 14-17 (.) 15-17 (3) 22-03 (1) .

16-17 (1) 17·1 8 (3) 17·22 (' )
18-19 (2) 22-00 (3)
19-20 (1) 00-05 (2)

05-08 (3)
Brazil. 08-12 (1) 05·06 (1) 13-15 (1) 21·23 (I)
A rgentina. 12-14 (2) 06-08 (2) 15-17 (2) 23-01 (2)
Chile & 14·16 (3) 08-12 (1) 17-18 (3) 01·03 (1)
Uruguay 16-18 (2) 12-14 (2) 18-22 (4) 23-02 (1)-

18-20 (1 ) 14·16 (3) 22-00 (3)
16-19 (4) 00-02 (2)
19-20 (3) 02-04 (l)
20_2 1 (2) 04-06 (2)
21-22 (1) 06-09 (t)

McMu rdo N" 14-160) 15-17 (l) 2 1·04 (1)
Sound. 16-20 (2) 17-18 (2)
Anterettea 26-21 (1) 18-00 (3)

00-03 (2)
03-06 rn

RIC Cars [jrom page 26)

latter operates by pulse proportional! and the
system also allows on-off motor control. It
is made by Testor R/ C Corpora tion, and the
complete car and radio system cost a round
S80 fro m such o utlets as Lafayette Radio
Electronics. T he car is to approximately
lI l lth scale, is about 15- long. T he lI8th
scale cars discussed earlier run around 18·22"
long, are much heavier. It is really quite a
ball to race several of these little cars
togcthe r!

How does one get more information on
model car racing? As with model planes and
othe r hobby fields, the best ways are to join
a group that specializes in the field, visit an
area where the models are in ope ration so
you can watch the techniques and talk to the
drivers, read the period icals and books avail­
able on the subject. ROAR publishes a
monthly newsletter that keeps its members
current on all happenings in the field. •

lSee July-Aug. 1970 CQ. page 42 .

-~ .

~• •
•
•

s.mIOItlt 11$1 . . TH E PROFESSIONA L KEYER

PLEASE USE YOUR ZIP
CODE NUMBER ON ALL

CORRESPONDENCE

o iv , o f CRVST EK

1000 Crystal Drive. Fort Myers . Flori da 33902

ORDER TODA Y FROM

FOR 8 0 ·40 - 20 & 15 METERS
You get co il performance for any band based
on years o f te st ing and proof in use. Power
rat ings of 500 and 1000 watts A.M. Use with
36" base sect ion , 60" wh ip . 2 ~<~ " diam.
low as 57.25.

COILS GIVE YOU
ULTRA-HI

"Q"

~ ttl. A _t .

• OSl. M.,d> lt71 • POP. ELECT .. July 1910
• co.ar-, 1971 • 73. Ja , 1911
• H.... fb d 'o , .....,..n 1970. O-: bef 1910, M.,d1 19 71
.. tc ME MORY fOR (K .)9M now only S39 95"

~~al~!:! From '0..'..-.0..... OId,,-.:t ,
l!l!l1.JUU!.i1lYlCl Be. **l. V_ .e-t....... - .-..0

HILLTOPPERS
'- FOR SIX AND TWO

3L 6M $14.95
8L 2M $16.95

Full Size Open. Fit Any Car Tru nk Closed;
Also Saturn Six Halos. &&2 Lunenburg Beams
HI·PAR PROD., BOX 88, FITCH, MASS. 01420

. ' ~ MOon 48MY MATtHVERTUI WIU
R[SORAl[ ARY 40 OR 80 MmR

_ 'I OI'OlE/IRYERTUl VEE ON 160 MEYERS
, '<"'\ "" ~ • Handles 2S0W PEP (l40W DC)

• Use coax or open teedune
9 95 PPd • Use w ith any SWR bridge

TOP AND SYSTEMS • M ad e in USA-Guaranteed
53-49 Abbeyfl e ld , D~t. I , La nK Beach, CIlllf. 90815
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AMSAT calls this first f1yover AMSAT
AIRCRAFT-I (AA-l). Aside from marking
World T elecommunication D ay the fli ght is
intended to check out the repeater, familiar­
ize radio amate urs with the repeater's opera­
tional ca pabilities and limitat ions, provide
procedural practice , and test operator d is­
cipline, especially eoncerning the require­
ment to reduce power levels to avoid repeater
capture. Addition al flight-testing of this and
the other repeaters a re planned duri ng the
next several months. Any radio amateur who
ma y be able to make an aircraft avai lable fo r
these fl yovers, especially in the southern and
western areas of the country should not ify
AMSAT as soon as possible.

For later details concerning the May 15-16
Ilyover, check W I AW bullet ins or write
d irectly to AM SAT at P.O. Box 27, Wash­
ington, D .C. 20044. -

SWR Bridg e [from page 681

means that the bridge is balanced . After the
antenna is tuned up to satisfaction, the bridge
can be turned off by turning S1 to the blank
position and removed. T he regular transmis­
sion line is then ready to be connected to the
an tenna.

Additional Uses
Although the bridge is inte nded fo r use as

an anten na tune-up device , I have also found
it most helpful as a signal source fo r calibrat­
ing and peaking up the rece iver. It ca n be
used any time a low level signal source is
needed and output is still taken from h.

Conclusions
T he bridge device described here will not

solve all of your a ntenna tune-up pro blems,
bu t will at least make the job less frustra ting.
The XYL should also now be free to do less
important things than adj ust the transmitter
output power whi le you shoot fo r a full scale
meter reading a hundred fee t away. -

Ham -M Rota to r [from page 46]

box and the rota tor. In some cases, the r. f.
in the control box was sufficient to bu rn out
the l l2-ampere fuse, even though power was
not applied to the control box. T his problem
was very easily cured by adding another .0 I
mf ceramic capac itor fro m the side of the
1/8-ampere fuse feedi ng the meter circuit to
the metal fron t panel. T he addition of this
capacitor is shown as C :;02.

The last remaining meter fluctuation was
cured by adding another .0 I mf capacitor
from the output side of the original diode to
ground. This is shown as Coo,.

All of the above capacitors should be in­
stalled with leads as short as possible. In all
instances, ground consists of the inside metal
panel. The gro und side of each capacitor may
easily be soldered to the cadmium plated
metalwork in the immediate vicinity of the
ci rc uit being bypassed for r.f.

A fter m aking the above changes in several
Ham-M control boxes, completely sat isfac­
tory results have been obta ined in a rather
com plex sta tion employing several rotators
and beams-on 10, IS, a nd 20 mete rs, as well
as fixed wire antennas fo r the 40, 80, and
160-meter bands, togethe r with upwards of
six transce ivers in a sta tion modestly well
equipped fo r contest operating. _

How To Speak It [f ro m page 631
iog a transistori zed power su p ply. The te rm is
now used by man y amateur f.m. 'ers to d escribe
any piece o f equipment using a transist o ri zed pow­
er supply.
Twenty d b qu iet ing: This is a m easuremen t of the
sensit ivit y of an f .m. receiver . The 2 0 db qu ieting
poin t is determin ed by pla cing an a .c. voltme ter
across th e speak er of t he receiver . The vo lu me is ad ­
jus t ed for a relat ive read ing on the m eter (e .g.,
1.0 vo lts ). The signal is then a p plied through a cal­
ibrat ed attenua tor un t il t he me ter read s 0 .1 times
the o riginal value (e .g., 0 .10 vo lt s) . The level in
m icrovolts req uired to reach this read ing is t h e 2 0
db quieti ng sensitivit y . Speci fica t ions fo r lo w band
eq u ip me nt is usually in t he neighbo rhood of 0 .3 5
m icrovolts , fo r high-ban d equipment 0.50 micro­
volts , a nd for u.h .f. equipment , 0 .7 mi crovol ts to
obtain t he 20 db quieting poin t.

Twill - V: T h is is a regi stered t ra d emar k o f Mo tor­
ola used t o d escr ibe it s line o f tube-t y pe vibrator
power su p ply equipmen t which can operat e on 6
or t z v.d .c .

Voice Com m ander: The Voice Com m and er is a
lin e o f po r tab le eq u ip m en t manufactu red by Gen­
eral Elect ric. T h e receivers were usually fu lly trans is­
to ri zed and the transm itters ranged fr om t ub e-t y pe
(using sub-m in iat ure quic k heating filament t ub es)
t o fu ll y transistorized in la t er m o d els . T h ese units
were relat ivel y wide and fla t. T he y used slid e
switches fo r major control functions excep t ing Push­
to-talk. Som e models a re equipped w it h Nicad
batt eries .
Wa rp: T h is is the prac tice of tu ning either a va ri­
able capacitor or ind uc to r in t he crys tal o sc illa t o r
circuit of eit her the t ransmi tt er t o pu ll the crysta l
to the co rrec t frequenc y . The technique is called
" rubberi n g" b y many f.m.'ers.
whistle-on: T his is a t y pe o f tone-burst sys te m
w herein a shr ill w his tl e in to t he m icrophone ca n
ac tiva te t he re peater receiver. T he a u d io ne t work
in the decoder must be fairl y wide in fr equency reo
sponse to insure proper o pera t ion.

[eo ll tillued all page 102 1
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Send OSL or circle number for detailed brochure

F.M. [from page 38]

(e.g, 146.340 me) and have overla pping coverage.
The selection of a specific tone allows the opera­
tor to choose the repeater he wants to use.

News
A quick run-down of some of the various

repeaters in use around the country: Morgan
City, La. .34/ .94; Alexandria. La. .34/ .94; Lake
Cha rles. La. .34 / .94; Monroe, La. 52.827/
52525 ; Rome, Ga. .34/ .94 (1800 c.p.s. tone
burst because of At lanta and Chattanooga);
Mobile. Alabama, .34/ .94; Birmingham, Ala.
.34/ .94; Dallas-Ft . Worth .16/ .76, .22/ .82, .28/
.88. 3 4/ .94 (among others!); Houston, Tex. .28/
,88; Pasadena, Tex ..34/ .94; San Antonio, Tex.
3 4/.94 ; Tyler, Tex . .34 / .94; Austin, Tex. .34 /
,94; Oklahoma City and Tulsa on .34/ .94. These
are just a few of the many repeaters operating
in the United States. How about hearing fro m all
those I haven't heard from yet.

Vacation time is at hand, so there will be
many transient mobi les using your repeater.
Treat these operators kindly, for some day you
may be using their repeater.

That's all for this month, Keep up the good
work and keep those cards and letters coming
10. •

Outstanding OXers
This is a new series of art icJes which we

plan to use from time to time possibly as an
alternate to our amate ur radio in other coun-

OX [from page 74]

ATP, H B9 N L, PA~PN, 9Y4N N, PY I M FG .
W 4B RB/VP7, OA8V, and OK2BOB. D uring
the week prior to the contest the call K9C QV
/ H KP was used fo r 99 QSO's on 160, while
the calls K8HKB/HK~ a nd W~KUS/HK~

we re used on 80- 10 meters. T he QSL M an­
ager for all th ree ca lls is W 8GDQ.

T he very rare H G 9 and HG~ prefixes have
been activated by H G 9KPD , 28029 kc at
1600 GMT and HG IIKH V, 28035 kc at 1500
G MT. Better get these while 10 is st ill open.
Other rare prefixes reported on 28 m e incl ude
ON6VR, 28053 at 1600 GMT, C E8AA , 280­
49 at 1400, C P6FG, 280 16 at 1300, DK6­
G N, 2802 1 at 1600, G I4R Y (one of only two
G I4's in existence) 28035 at 1600. a nd TF3­
YL. 28048 at 1500 GMT. (Tnx WA 2HZR).

W A2HZ R also advises that its easy to
check for 10 meter propagat ion to Europe by
listening for the G B2SM ma rker beacon on
28 .185 me. A transmission is m ade by G B2­
SM eve ry 5 m inutes. If you can't hear them
propagat ion to Europe on 10 will probably
be nil.

Mad. In
U. S.A.

# 100-24H

CLOCK

Walnut or ebony plastic case,
4 "H, 73A "w, 4 " 0" 11 0V 60
cy. Gua ran teed O ne Year.

M
E
T
E
R

ERICKSON
COMMUNICATIONS
4657 North Ravenswood Avenue
Chicago. III. 60640 (312) 334-3200
8 d ivision of Corl E. Er ickson Co,

,

Standard's SR·C826M Transceiver
• J2 Channels 14 supplied }
• '0 watt power output
• Ho t MOSFET rece iver f ront end
• Lo w drain-all s ilicon semiconductors
• Full 6 mont" warran t V

Complete, ready-ta-go! Connect power and
antenna and you're on the ai r ! Only 5339.95

~'EW' 25W. 851SH .. . .only $449.95
It e 3W.l6 channel 811SH 199.95

"Time At A Glance"

PENNWOu .. N ......... nRON CO.
J 'f'MUU ELE CFRONICS

71 4q f RANKS TQ W N AVt: PHT S6URGH. P.o. , 1520 8

AI Your Dealer, or
DIRECT FROM

~

HR~EVICES
--M~A:":'I':':'N~LINE RTTY EQUI N

HAL offers complete parts kits for the Mainline
ST-6 TU end other RTTyequlpment. Get both
the circu it boards and perts from one source and
saYe. Please wr ite for full detail. and prices.
HAL DEVICES Box 365 Urblne. II 61801

TYMETER~
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Solid-State-Programable

COMMUNICATIONS RECEIVER

540 Richard Street
Miamisburg, Ohio 45342

Model SPR·4 $4999 5
Amateur Net

The SPR-4 outperforms the best tube re­
ce iver, and has all advantages of solid
state design . . . low power consumption,
high stability and reliability.

PROGRAMABLE for I ny Inter.s• . . . SWl. Ham. lab. BC.
marine, etc. • Only FEls in signal path . Linear VFO with
1 kHz readout • Cover. 150-500 kHz plus any 23 rangel
(500 kHz wide) .500-30 MHz. 10 ranges furn ished, others
$5.00 each • Coverage easily changed • 3 band·wldths:
0.4, 2.4 and 4.6 kHz for CW, SSB and AM • Buill-In spkr •
Notch fIIte, • 115 or 220 YAe, o r 12 VDC • Dimen. :
1o:v.. .. W x SY2 J

' H x 12V.. '" 0, WI. 14 Ibs.

R. L. DRAKE COMPANY

Available at Jour local distributor.

ACCESSORIES: Noise Blanker,
100 kHz Calibrator, MS-4
Speaker, AL-4 loop Antenna
for .15-1.5 MHz, Transcelve
A d apto r (T-4XBI , OC Power
Cord, Crystals.

NOW A REDUCED SIZE ROTATABLE LOG
PERIODIC ANTENNA FOR COMMERCIAL &
MILITARY COMMUNICATIONS

--

MLP-I

LUNAR INDUSTRIES h as developed
a reduced size log periodic antenna
array that provides o u tstan d i n g fre­
quency coverag e for its size . The an­
tenna is a planar array o f dipole
elements, with shortening devices

incorporated in the :rear e le men ts . Structural design of boom
eliminates the need for o ver h ead bracing and permits simple
hinge-up, flip-over erection. Thus, a crane o r gin p ole is not
needed. The relatively small size allows roof-top mounting, it
required.

Electrically, MLP-l provides significant forward gain and direc­
tivity , thus improving performance in both receiving and trans­
mitting applications. You get the advantages of large log periodic
antennas without the high cos t and exce s s ive s ize and weight
normally a s socia ted with log periodics.

SPECIFICATIONS: Frequency Cove ra ge, 6 .2 through 30 MHz
con tin uou s; Power Capacity, 1 Kw average, 2 Kw pea k ; Imped­
ance, 50 o h m s .

Request literature o n your com pany letterhead.

LUIIAR IIIDUSTRIES, IIIC.
1855 H IGHWA Y 6 WAVE RLY, NEBRASKA 68462

TELEPHONE 4021786-2575
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How To Speak It [from page 991
Wide-band: The use of I S kc deviation and relaxed
frequency stabili ty requirements. All commercial
f. m.and most amateuro peration have replaced wide­
band tech niques wi th narrowband.

Pres e lecto r/Converter (from page 511

cable, the same technique being used to inject
the osc illator signal into the mixe r.

Power o utput for other gear is available on
the back of the converter. Also on the back
panel is an RCA jack connected to the local
oscillator output with a two-fold purpose:

I . It can be used to feed the mixer a signal
from an exte rna l v.I.o., for a coverage differ­
ent fro m thai obtained with crysta ls available.

2 . It permits connecting an external va ri ­
a ble capacitor to the mixer coils, thus tun ing
them. This is useful for "out of band" opera­
tion.

The ca binet is made in two halves, from 22
gauge copper plated steel sheet, painted red,
after bending. The technique has already
been described in footn ote I.

Tuning Procedure
After properl y identifying each band on

the bandswi tch d ial, all r.f. coils should be
brought to the approximate operating fre­
que ncy using a grid d ip meter, adding fixed
parallel capacitance where needed. The an­
tenna trimmer is kept set at midrange. The
mixer coils arc tuned at midband, adding
parallel capacitance if needed, and adjust ing
both trimmers and iron slugs.

Usi ng the un it in the preselector mode,
feed a signa l to the a ntenna input, and check
the Svmeter of the companion receiver to
make sure there is some gain. Bring the coil
to peak tuning by further adj usting and
checking the output of the preselector usi ng
the receiver S meter reading. The 100 kc
calibra tor comes in quite handy for this
purpose.

Insert a crystal in the front panel socket
a nd check oscilla tor operation: the base­
emitter ca pacitive network and the coupling
to the mixer are somewhat cri tical and may
need components of slightly d ifferent values
than those reported in fig. I, depending on
components used , crystals, layout, etc.

Acknowledgement
As usual , good 01' Ma iso, PY2G P is to be

thanked for tolerating my intrusion in his
shop, and Tommy, PY2DFR helped with the
pictures. -
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tr ies. A reader suggested that He rb Schoen­
bohm, KV4FZ. be the first indi vidual
covered, so here goes.

Herb was first licensed in 1954 as a high
school student in Iowa City, Iowa. Hi s call
was WjlVXO. DX ing became his major inter­
est in the early 1960's as a result of a CQ
160 Meter Contest which introduced him to
the fun of contesting. At that time he was
working his way through college as a night
club entertaine r, and found that coming
home late at night and working DX on 160
went very well togethe r. As Wj\VXO he
worked 5 1 countries and all continents on
160.

In 1966 Herb began a series o f 160 meter
DXpeditions which soon became regular
affairs. He put the following countries on
160, man y for the first time ever: Peru,
Brazil, Guadeloupe, SI. Lucia, St. Kitts, St.
Mart in (FS7), Anguilla, Jamaica, Mexico,
U.S. Virgin Islands, British Virgin Islands,
Navassa. and Montserrat. He is a mem ber of
the RSGB, FOC, A RRL, Frankfort Radio
Club, and the Florida DX Club, and holds
seve ra l CQ Worldwide DX Contest records
on both s.s.b. and c.w,

KV4FZ is presently employed as D irector
of Engineering fo r WSVI-T V, C hannel 8, on
51. Cro ix. and is West Indies representative
for Gates Rad io and for Elcc trovoicc. H is
XYL is from Stuttgart, Germany a nd they
have 2 sons . H is gea r is the Drake line with
H y-G a in beams and a shunt fed 70 ft. tower
o n 160.

From the Mailbag
de Wa rren Croke, WA4DWR-" 1t would cer­
ta inly be nice to pay tribute to some of those
DX sta tions and QSL Managers who arc
very speedy in their response. In going
through my log I find a Bake r's dozen sta ­
tions worked in the past 6 months who re­
turned QSL's within 2 weeks. All were direct
mailings. in many cases to addresses printed
in the CQ DX column.

Some of the particularly prompt stations
arc FR7ZG ( I week), 3V8AL via W4WHF,
FW8BO, via FK 8BO, F K8AC, Y B9AAJ via
W 7VRO, 7X2 M D (4 days!! !), KP6A L via
K3RLY, YJ8WP via W B4 LWX , C R5 BD (6
days), FL8MB, ZM lAAT/k via ZL2AFZ,
A P2AD, and HC8G S.

The fact that some of these stat ions arc
fairl y rare and no doubt up to their ears in
QSL requests makes their speed y response
e ven more noticeable and praiseworthy.
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IT'S WHAT 'S
INSIDE

THAT COUNTSI

1. HANDLES FULL KW INPUT-THEN SOME .Broad·
Banded 3 t o 40 Mc.

2. HELPS TVI PROBLEMS By Reduc ing Coax Line
Rad iat ion

3. NOW ALL STAI NLESS STEEL HARDWARE. 50 239
Double Sil ve r Plated

4. IMPROVES F/ B RATIO B y Red uc i ng Coax Li n e
Prck -Ij p

5. REPLACES CENTER INSULATOR. Withstands
An t enna Pull o f Over 600 Lbs.

6. BUILT·IN LIGHTNING ARRESTER. Protect s Balun
- Could Also Save Your Va luable Gear

7. BUILT·IN HANG·UP HOOK. Ideal For Inverted
vees . M ult i ,Band Ant ennas, Dipoles. Beam and
Quads

NOW BEING USED EXTEN SIVELY BY ALL BRANCHE S
O F THE U.S. ARM ED FORCE S, FAA, RCA, CIA, CANA­
DIAN DEFENSE DEPT. PLUS THOUSAND S OF H AMS
THE WORLD OVER

BIG SIGNALS DON'T JUST HAPPEN-
GIVE YOUR ANTENNA A BREAK '"

Comes i n 2 m odel s. 1:1 m atches 50 or 75 ohm un. We' ll G UA RANT EE
balanced (con line) t o 50 or 75 ohm b alanced load. no o t her balu n , at any
4:1 model matches 50 or 75 ohm unba lanced (con
line) t o 200 or 300 ohm balanced load. price, h as all these

AVA ILAS H A.J AU LEADING DEALHS . IF NOT. ORDER DIRECT features

UNADILLA RADIATION PRODUCTS "F~ S. OF BALUN S & QU AO S UNADILLA, N.Y. 13849
Te l. 607·369·2985 Dept. CO

R. L. DRAKE COMPANY

Puts complete
station control
at operator's
fingertips • • •

AVlllablelt your local disb'lbuUlr.

Station Console puts you in

COMPLETE CONTROL

Model C·4 $2999 5
Amateur Net

• 24 hour digital clock- lighted, sh ows correct ti me to the
second • Solid state reseltable limer flashes light at iden­
tification intervals . Stalion power conlrol with eight 120
VAC and two 240 VAC receptacles , front pa ne l contro lled
heavy duty power contrac to r • Equipment control switch
lor changing exci ters , rcvrs., etc . • Directional RF wall­
meier with 200 or 2000 W full scale . Buill-In rotor control
for Ham-M • Electronic phone patch gives canst. xmtr in­
put, works PTT, meets ph on e co. requ irements . Remote
molar-driven coax switc h se lec ts from 5 an ten nas .
Dimen.: 10 ¥4" W x 51ft .. H x 12% " D•• Wt. 24 Ibs.

540 Richard Street
Miamisburg, Ohio 45342
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PUT IT ALL TOGETHER
UNIQUE FEATURES, SUPERB PERFORMANCE, HIGH STYLE ... THE
ULTIMATE IN VALULIN FACT, IF YOU CAN AFFORD KENWOOD (AND
YOU PROBABLY CAN) THERE IS NO REASON TO BUY ANYTHING ELSE
Whichever is more important to you - quality or
price - the Kenwood R-599 wins hands down.
Check these features ••• they're standard! <D
MODE - Permits reception of CW, LSB, USB,
AM, AM with noise limiter, or FM. <V FUNCTION
- Selects receiver position between: Standby,
Monitor signal from T.599, Slow AGC, Fast AGC,
100 KHz or 25 KHz calibrator. <V DIAL - 'Iz
KHz readout, 25 KHz on subdial. 0 PRE·
SELECTOR - Adjusts R·599 for maximum gain
on desired receiving frequency by tuning for
maximum s-rneter reading. (5) BAND - 160, 80,
40, 20, 15, 10 meters (2 & 6 meters with acces­
sory converters). @ RIT - Allows off-set tuning
of receiver when Kenwood units are operated in
transceive configuration. @ SQUELCH - AI.
lows squelch feature for receiver, turns RIT off
by pulling knob out. <V VFO SELECT - Chooses
VFO of either unit in transceive operation or
allows each VFO to operate independently. 0
SELECTIVITY - Automatically selects appropri·
ate f ilter for selected mode or choose 2.5 KHz
fil ter for LSB and USB, 500 Hz f ilter for CW,
5 KHz filter for AM (and AM with noise limiter),
and 25 KHz f ilter for FM. The R·599 $298.00.
The S·599 speaker $14.50 • CC·29 2 meter eon­
verter $29.50 • CC·69 6 meter converter $29.50.

• ... -.~

'"-
• f.,>- -.

T-599 TRANSMITTER: Clear, stable, select­
able side-band, AM and CW • 4·way VFO Flex
ibility plus Receiver Incremental Tuning (RIT)
when used with the R-599 _ Amplified ALe _
Built-in VOX _ Full metering, including cathod
current. plate voltage, ALe and relative Powe
Output _ Built-in CW Sidetone mon itor and semi
automatic break-in CW _ Built-in power supply _
Maximum TVI protection _ Easy calibration _
Employs only 3 vacuum tubes _ The price _.
only $345.00
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KENWOOD IS AVAILABLE FROM
ONEOFTHE FOLLOWING DEALERS :

Henry Radio 11240 W. Olym­
pic Blvd. Los Angeles, Ca. 90064
477·6 701 - 9 3 1 N. Euclid Ave.
Anahei m, Ca. 9280 1 772· 9200
e Bu t ler, Mo. 64 730 69 7·3 127
Adirondack Rad io Supply
185 W. Main St. Amsterdam,
New York 12010 842-8350
Am ateur Electronic Supply
4828 W. Fond du Lac Mil·
waukee. Wis. 53216 442·4200
Amateu r Ra~io Center
2805 N. E. 2" St. Miami.
Florida 33137 374.4101
Amateur Radio Supr,ly
62 13 13thAve. S. Seatt e,
Wash. 98108 767-3222
Stan Rurghardt 315 10th
Ave. l'[ W. Watertown . "5.0.
57201 886-3767
Douglas Electro nics 1118
S. Staples Corpus Chr isti,
Texas 78404 883·5103
Electron ic Center 1073,d
Ave. N . Minneapolis , Minn.
55401 338-8461
Electronic Distributors
1960 Peck St. Muskeqan,
M;ch.49441 726-3 196
Electron ic Distr ibutors
11324 Fern St. Wheato n ,
Md. 20902 949-2262
Freck Radio & SupplV
38 Biltmore Ave. Asheville,
N.C. 28801 254-9551
Harrison Rt. 110 at Smith­
Farmingdale. N.Y. 11 735 293
7990 - 8 Barclay St . N.Y.
City 227-7922
Ham Radio Center 8342
Ol ive Blvd. St. Louis, Mo.
63132 993·6060
Ham Rad io Outlet 999
Howard Ave. Burlingame.
Ca. 94010 342-5757

Ind ust rial Distr ibutors
1209 S. Industrial Ave,
Da ll as , Te xas 7520 7
742-8571
JRS Distributors 646 W.
Market St. Y o r k. Penn.
17404 854-8624
Kass Electronics 2502
Township Line Rd. Drexel
Hill. Pen n. 19026 449 ·2300
Mad ison Electronics 1508
McKinney Ave. Houston
Texas. 77002 224·2668
Portland Radio Supply
1234 s. W. Stark St. "Port ·
land, Or. 9720 5 228·8647

Radio Distributing Co., Inc.
1212 High 51. South Bend .
Indi ana 46624 288-4666

Western Rad io 141 5 India
51. San Diego. Calif 9 2 101
239-036 1
World Radio Labs
3415 W. B-oadway, Counc il
Bluffs, Iowa 51501 328-185 1

QSL Inform a tio n

A2CAW- Via WB8BTU.
AI'61>Q- To W2GQN.
C1I3KlJ-c/ o WA4PXP.
CSSCX-Believed to be a pirate.
CT2 BD-Via WA8SVU.
EL2IlA- To WA2DHF, 551 Broadway, Amity.

ville, N.Y. 11701.
ET31>S-c/ o VE3ALC.
FB8XX - Via F2MO.
FL8Im- To W9FN.
FM7WF _",I n 17WQ-Via W2GHK.
F08BO- NOT via WA6TQK, send direct or to

F08AA bureau.
FII7AF- c/ o F6A XP.
GISAIIS- V ia WA2DH F.
GMSAIlS- To WA2DHF.
IlKMI - cl l o W9WHM.
IlS3AEN- To P.O. Box 1024, Grand Junction,

Colorado.
II V3SJ p l_rc" 1(,-23 QSO's only) -Via DLI.

CU. P.O. Box 585, 7 Stutgart I, Germany.
J M,YAO- To WIFJJ .
JlJ L\BO-c/ o J A IBA.
JWSN~I-Via LA7RB.
K8I1KB/IIK~-To W8GDQ.
K ADII - cl l o W6A NB.
KG4EY- Via WA21RS, 3 1 Sunset Ave., North

Arlington, N.J. 07032.
KC6I F- To W6AN B.
KW6 I1A- Via WB6ZZX.
~II B-c/ o WA3 HU P.
~II'·lIl1K-Via G3E IY.
I'J9AF- To W3KMV.
I'JI1C\\'- c / o W IFJJ .
SM7TV- Via WB4LKC.
S1'31l01- To W2KF.
ST2SA- c/ o K3RLY.
T II8MC- V ia W2YY.
TrllA1> - To F2 MO.
T U2lJll-c/ o K2QHT.
VKtllUl - Via F2 MO.
VI'2AAA- To W4DQS.
VI'2EZ-c/ o WA9VOL.
VI»2ML- Via W I 11M for recent operations, to

WB8AC F for contacts Dec., 1967 to Jan. ,
1969.

VI'2VV- Via VE3ACD.
VI'SCC- To WB4MK U.
VI'SJA-c/ o K4DSN, 6563 Sapphire Drive,

Jacksonville, Fla. 32208_
W9UCW/IIK~-Via W8GDQ.
W~EXD/KCI-To W40HP.
W~KUS/ IIK~-c/ o W8GDQ.
WAIA IIF/KS4-Via WA6MWG .
ZA211 I'S- To DL7Ff.
ZD71l1l - c / o WA~WKW.
ZD8AY- Via K3RLY.
ZSIMH- To WA1LDA.
4X40G- c/ o W2BHK, 1 Saddle Ridge Rd., A sh-

land. N.J. 08034.
SVMT-Via VE2DLQ.
6W8DY- To VE4SK.
71'8AB-co W2LG U.
81'(,DQ- Via W2GQN.
9J 2GE- To W2GA.
9Q51lV-c / o WA2MSF, 110 Sycamore Circle,

Stony Brook, N.Y. 11 790.

73, John, K4I1F
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Now-What does a classified ad
in CQ cost ?

WHAT'S A (LASSIAED
AD IN (Q WORTH?

NOT H IN G!
Unless, of course, you happen to
have someth ing to sell ... or buy
. . . or swap .. . Then you can only
measure the value in satisfaction,

•

time saved, etc. Of course, a typi-
cal classified ad in the other major
ham magazine costs between $2.50
and $3.00, so maybe that's a way
to measure.

That's r ight, you read us loud and
clear. CQ subscr ibers can run non­
commercial classified ads any and
every month absolutely free of
charge. All you have to do is sen d
us your mailing label , on a post­
card, as proof that you ' re a sub­
scriber, with your ad neatly typed
or printed. There's a limit to three
lines in any single month to make
space for everybody to get in that
n eeds to.

SO-What's a subscr ip tion to CQ
worth ? Well, maybe twelve months
of great r eading, mayb e twelve
months of free classified ads, may­
be both. That's up to you. In any
case, at 6.00 a yea r, CO is a steal.
Do we have your sub yet? If not,
why not?

YOU ALL COME TO INTERNATIONAL IND E­
PEN D E N T COUNTY HUNTERS CONVENTI O N
in Kansas Ci ty , July 2, 3 , 4 , 197 I . SASE to WA·
OSHE, for information.

I WI LL B U Y HAM GEAR. Kit p ro j ect s gone wrong.
Heath preferred. State defects in general and firm
price in first letter. All inquiries answered. Pa u l
Wynne, WA5YMW. Box 9284, Little ROCk, Ark.
72209.

WRL Duo-Bander 84, wit h A.C. p ow er su p p ly.
SISO.OO.W9TU L.lWm. H ill, 6 13 Badger Ave., Sout h
Milwaukee, Wis. ~3172.

WANTED: Bird Wattmeter Model 43 Elements
for 100·2S0 mc and 0-30mc Range. Write : WAOSM­
R, 601 Maple, Box 107. OverbrOOk, Ks. 66524.
PMO 0-4S9 URT, TMC. RF osc and exciter, 2-4
mc fundamental. Unconditionally guaranteed. fully
calibrated.l manual included. Earl Castine, IIS22
G oo d lo e Kd., Silver Spring, Md. 20906.

WANTED: HRO coils A, B, 0, and E . Adv ise con­
dition and price. WA6QVS, 428 - 28th St., R ich...:
mond, California. 94804. (41S) 232·3427.

TRANSCEIVER NCXS Mark 2 with AC power sup­
pl y , factory overhauled perfect $350.00. Sonar
Transceiver 10·lS-20 meters 200 watt Pep SSB wi
factory AC and DC sUPPlies

l
$300.00. Swan po w er

supply model 117XC and 4X DC Module, $70.
Communicator 4. 6 meter transceiver mike and S
crystals, $1S0.00. Manuals for all units. Gerald Tet­
rault, RFD 4, Box 165, Manchester, N . H. 03102.
KNIGHT G·30 Grid dip meter\ $20; H D·15 pho ne
pat ch, S18; KNIGHT KG22 FM monitor reo
ceiver,$30;Quement 2 MTR SWR Br id ge

b$10;
N ew

unopened HPI4 pow er sup p ly Kit, ISO; rake TR·
3 AC·DCSupplies Mike $ 400.00 or best offer. A m·
eco Nuv tstor Cascode ~reamPI $25 i 'rcwer-Mostey­
T A 3 3 ·H A M M & Cab les, SISu.OO. Pu rchaser must
dismantle. Reginair Quad, S60.00, purchaser must
dismantle. SHIPPED COLLECT · to settle estate
D . Rigau, Box 6 8S, Gloucester, Va. 23061. Phone:
693·4 258.
GREENE -Guaranteed water·tight center insulator.
with~or w lo BALUN... a tough item to beat. Fli·
er free. GA:EENE IN::oULATOR. Box 423. Wake­
field, R. I. 02 8 80.

NO TIME TO OPERATE HALLIC RAFTERS SR·
400 and AC PS·500A, one yr. old, always kept
covered, VY low time, new condx•• $550. Swan
175 & 240-12 DC, Mike, Band Scanner Ant•.l $175.
Knight TR·108 2 mtr. Xcvr, w lfm ad ded, b x ta ts,sa S. Gene, W7 WHX, 1119 N . Bak er Ave. , Wenatch·
ee, Washington. 98801.

ADVERTISING RATES : Non-co m merci al ads
10 cents per word includ ing abbrev iations and
addresses. Commercia l and o rg anizat io n ads,
35 cents per word. Minimum ChargeSl.OO. No
ad will be printed unless accom panied by tun
remittance.

Because the advertisers and equipment con­
tained in Ham snce have not been investigated,
the publishers of CQ cannot vouch for the mer­
chandise listed therein.

Direct all Correspondence & Copy to:
CO Ham Shop, 14 Vanderventer Ave., Port
Washington, L. I., N. Y. 11050.

FOR SALE: Brand·New AN/ART 13 AUTOTUNE
Transmitter complete wi th tubes and the original
operations manual, S50.00. Also, B rand -new B C­
1031 Panadapter (455KHZ) with tubes and manual.
S70.00. Both for SlIO.OO. W3RVJ, RD 4, B o x
368. Reading, Pa.19606.

Ham Shop

WESTERN CANADIAN TEN-TEC DEALER. Write
SYSTRONICS, 8 30 2 · 151st St., Edmonton. Alta.
WANT OLD TELEPHONES OR PARTS Prior t o
abt 1935. Also want video tape for model 2000 ,
G.E. (Sony) V.T.R. WN-6·DZD, 3208 Washington
st. , Alameda, Calif. 9450 I.

!!,
•NOT A RED CENT

CO LLI NS S-L1ne and o t her gear for sa le, SASE
for Complete detai led l ist . J. Lynch, Bo x 9638,
533 East Dunlap Ave.! Phoenix, Arizona. 85020 .
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SELL: QST Jan. '61 thru Aug. '6 8. Short Wave Mag­
azine (Engli sh SWM) Nov. '6 1 thru Apr. '66 . O X
M aga zine (Do n Chesser' S) Apr. '59 thru Feb. '64 .
73 M agazine Aug. '66 thru Mar. '6 7 . Make o ffer.
O'Brien, W2EQS, 190 K nickerbocker Rd,! Apt. 9 .
Englewood , N . J. 0 76 3 1 . Phone: (20 1) 8 1-0030 .
CREATE A QSL wi t h a " Sampler In struct io n K it"
2S cents. SAMCO, manu facturer of (XT R A -C L A SS)
and regular printed QS LS. Wr it e: SA MCO. Bo x 203.
W ynan tsk ill , N. V. 1219 8.
R UBBER ADDRESS STAMPS $2.0 0 . Signat u re ,
$3 .50. Free ca ta log. JAC KSON' s. Bo x 4 43 F, F ra n k­
lin Par k, Ill in ois. 60 1 31.
WANT: A ntenna Bo o k s L aPort, Harper, Jordan,
Krau~ OSRe ( pro p agation ), Keen (dt). W3AFM,
P.O. R oc k w eu.
SE L L : 7 4 M idget var iable con d en sers w it h k nobs.
Approx. 25 0 mmfd. Never u sed. Offer ? Al so 2
b ound volumes CQ Magaz ine 1966 /1967 . Offer?
A lso 2 - 8 10 s, Sl 5 each or bo t h for $25 ; 4 ­
8 72 s, $5 each o r a ll for $15 ; I - 866, $2 . O'Brien,
W2EQS, 190 Knickerbocker Rd ., A pt. 9 , E ng le­
wood , N. J. 0763 I. Pho n e: (20 1 ) 8 7 1 ·00 30 .
MANUALS: $6.50 each: R-390 /U RRI. R-390 A /
URR , BC-63 9A, CV-5 91A/URR, BC-34oJ N Q , OS­
8 c /U, SP-600J X . Hundreds more. W31HD, 4905
Roanne Dr., Washington, D . C. 2 002 1 • .
SELL: Galaxy 5 with AC an d DC supplies. VO X,
matChing sp eak er , A stati c 10-DA mike and G­
st and . $ 30 0 or best offer. K 51KL, R oute I, Box
25 0 . D eming, N. M. 88 03 0 .
HEATHKITS w ir ed 15% o f cost. Pri ce, reference
o n requ est. SA SE , P. O. Bo x 6 14 4, Linglesto wn,
Penna. 171 12 .
HOBBYISTS: Elect r o n ic com ponents at huge sav·
ings. Tra n sistors. 2 N35 66 and 2 N3567, 6 for 25
cen ts, 2 N3638 , 4 f or 25 cen ts, capacitors 10 cents,
carb o n r esist ors, 5 cen ts. Thousand s o f com ponents.
Catalogue free. SASCO ELECTRONICS, 10 09
K ing St., Alexandr ia, V a. 2231 4.
FOR SALE: Swan 500 ·C, 1 17 X -C, Knight SWR
bridge, diCiJital clock , EV61 9 mike, B & W coa x
sw itch , Dow Key Coax Relay, Mosley TA~33 Jr.,
and rotor, much more. Don RUbin, WA3JRA, 391 9
Bancroft Rd., Balto., Md. 2 12 15.
CLEANING HOUSE? Large st oc k of receivers,
transmitters, trancetvers, VHF gear, test equ i p­
m ent, RTTY gear, Misc. parts, etc. Advise w hat y ou
n eed. Send st am p for li st . J. R. Shank, 2 1 Terrace
Ln•• E lizabethtown. Pe nna. 170 2 2.
4XI 50ATUBES, $5.9 5 POSTPAID Removed from
equipment. Test to specs; guaranteed. Minimum- ­
two tubes per order. Mai l ch ec k w i t h order. JsH
Electronics, rnc., Dept. CQ, P. O . Box 28 98 , Cul­
ver City, California. 90 2 30 .
WANTE::>: R390, R39 0A, R38 9, 5 1 J4 , 5 151 Ra·
cal, N ems-Clarke, Marconi Receivers. SWRC, P. O .
B o x 100 48 , Kansa s C ity, M issour i. 641 11 .
POSTAL C H ESS : Amer ican Posta l Chess League,
B o x 10 2 2, G reeley. Colorado. 80 63 1.
QsL M anager . W ill volunteer my services. W7 HKL,
D. G. L arry L ar i son, T r aveler ' s L odge, Edmonds,
Wa sh ingto n . 9802 0.
NOVICES: Need help for general tick et? Com­
preterecorcec au dio-visu a l theory instruct ion. Easy,
n o elect ronic background n ecessary. Wr ite f or free
i n for mat ion . AMATEUR LICENSE, Box 601 5,
Norfolk. Virg in ia. 235 0 8 .
GET Y O U R F IRST! Memor ize, study "1 971 T ests­
Answers" for FCC F irst and Second Class License,
Plu s "Self·Study Ability Test". Proven. $5. COM·
MAND, Bo x 26 3 48 -F , San Franci sco, Callf. 941 26.
FOR SALE: 2 8-Point Bristol Strip Chart Reco rd ers,
Okonite R ubber Ta pe, $4 /box of 10 ro lls. ( QuOIn·
tity prices ava i lab le) ; AC4 A (Hewlett-Packard)
Pl u g· in Decades, $ 7 ; New Dual Cage B lowers, $ 7;
Trammell, 1 50 7 White Oak Ct., Martinsv ille, V ir·
ginia. 2411 2.
SELL: LI AREA PKUP. Plate X f m r 13; 1 T.R. CT
SE C 15 0 0 V . 5 0 0 M A ; 4 5 IbS., 2 chokes; 2-8 6 6
Fi l X f m rs cased, $ 20 . W 2VR, 2 Wood Haven, E.
N o rthport, L I., N . Y . 1 1 1 3 1 .
COMPLETE STATION : SB I 0 2, CW F ilter, power,
58640, Patch, and Ham·M co n t r o l and Fr eq Meter/
SWR meter i n Heath cab i nets, Hunter 2000 B,mi ke,
Johnson Matchstick, Cab les, Spare parts. Write/ call
f or detail s and p icture. $ 10 50 . Moto rola enclosed
6 ' rack, $ 2 0. WO YVA/4, Bob. 44 2 3 N . 11 t h St. ,
A rl ingto n, Va. (103 ) 524-239 8 .

FOR SALE OR SWAP: Issue of CQ, QST .••.•
magazines. Al so 100 feet of aluminum cover ed
coax. Edw in A. Fenscn, W8S0U, 4 74 Par kv iew St.,
Mansfield, Ohio. 44 90 3.
T V- I OB/U mutual cond uct an ce tube tester s. G ood
co ndit ion, $80 .0 0; TV-3B/ U tube testers, $ 15; F re­
quency meter, TS-1 8 6 /UP, $ 10 0 ; Flux meter TS·15
ClAP, $7 5; Mult imeter M E -6 D / U , $2 0 ; TS-115,
$ 00 . M ike Tew k :>bury, Box 832 4 , NorfOlk, V a.
23503.
DRAKE L4 B. Excellent co nditio n . W ill n o t Sh ip .
Prefer Indiana sale. $600.0 0. WB9BEF, 2 02 K ing
Arthur , Frank l in, I ndiana. 46 13 1. Telephone: (3 11 )
136 -1311 .
WANTED: Accessor ies for Galax y V, DC-PS,
vox, Cal, Console, etc. P. O . 91 , South Point,
Oh io.4 56 80.
SELL: EICO 1 53 F actory-wired with Adcom
A .C. Po w er Supply, Works F.B. $1 30.00 , Elmac
PM R-6 A wi t h A .C. Power Su pply (home brew)
$ 30.00 great SWL rcvr, Gould , 79 5 1 Sausa li to Ave.,
Canoga Par k ., Calif o r n ia. 91304.
SE L L : New 7 5 -40 meter Mars Mobi le Xmtr. Pwr
Su pply. Mike $40.00 . Lavern Smith, 3104 Cather­
wood, Indpls., Ind. 46 2 26.
WANTED : Heath SB-IO, SSB Adapter. Must be in
gud condx. Will pay p o st age. Name your price.
WA6WNK, D arryl D . sores, P. O . B o x 53 6 ,
Seiad Valley, Californ ia. 9 6 08 6 .
CONTESTERS - Ohio, Indiana, Kentucky. Open­
i n gs in MVARCS. For i n f o. , contact W 8JLO.
SPRING SHACK CLEANING Beckman 71 70 co u n t ­
er, $125; Paco B -1 2 su p p ly, $ 20; Simpson HV30 3
probe, $ 5 ; Lambda C4 81M supply, 540 ; BC·H 8
as is $ 15; New car radio tubes, $ 1 each; Raytheon
25 0 W & 5 0 0 W r egu latin g trans. $10 each ; 11 0 V
trans. 2 -1 5 am p sec.6.3V $1 2 ; Paco G -32 gen., $ 40 ;
Measurements 79 Gen., $2 5 ; M o n ito r receivers
HB? ; Robert Ireland, Pl easant valley. N. Y. 1 256 9.
MINT LATEST MODEL HAMMARLUND HQI80·
AC General Covera>le Receiver with clock, $2 85.
Hustler 4BTV Vertical, $ 30.00 FOB. Jakob Bara,
Greenough, Montana. 598 36 .
WANTED: Vertical (Hill & Dale) Magnetic Phono
car t r id ge. Ray Cald w ell , W4 VFC, 5 25 Hall's Ln.,
Madison, T en n. 37115.
100 TWO CO LO R G L O SSY QS L CA R DS, $3 .25.
W3 LXY, 1 18 Mi l l Creek Ave., Pottsvi l le, POI . 11901.
N A T I O NAL HRO-50 0 Rece iver wi t h speaker , very
good condx, $100 . Heat h SB-620 H am scan. Good
shap e, $70 . T ransceiver power su p p ly, needs ca p­
aci tors xfmr ok, $35. WANTED: 5-6 e lement 20
meter 'beam Mainline or ST-6 RTTV converter.
WI B RJ, 1 p ick w iCk Rd., Marblehead, Mass. 01945.
TRADE: Leica M·3, n.s, Mtr., 85mm Canon f 2
for gud x cv r. or lab cal iber test gear. D. D. Calla­
ghan, 2 33 Mohawk. T iffin, Ohio. 44 8 83.
QSL PHOTO STAMPS: Glossy F ree Samples.
B & C ENTERPRISES, P. O. Box 49C, Luray,
V irgin ia. 228 3 5 .
HAMFEsTERS 31th Hamfest and Picnic Sunday,
August 8 , 19 1 1 Sa.nta. F e Park, 9 I st a nd ~olf Rd.,
Willow Spr ings, uttnots, Southwest of Ch icago. Ex­
h ibits for OM's and XYL's. Famous Swappers
Row. Information and t ickets, Joseph W . Pore­
cvta, WA91WU,5 70 I S. Cal ifornia Avenue, Chicago,
Ill inois. 606 29.
FOR SALE: I KW 813 PEP Grounded Grid Linear
new, never used. $ 45 . E. R. Norris, 8 3 0 Montgomery
Avenue, Bryn Mawr, Penna. 19010.
WANTE D: H AMMARLUND H Q1 80 AC or H Q180
AX w it h 5 ·200 speaker if p o ssib le. J. L Green,
165' Forest Ave. E., Apt. I, Hamil ton, 20, om.,
Ca nada.
ST I L L FIGHTING I G NI TIO N NO I SE ? Data sheet
wit h suggestions plus information abo ut lat est de­
vice designed t o fight p o llu t io n that t urns out t o b e
amazingly effective w it h most ignition noise pr o b­
lems; tru ly a goo d lesso n in electronics. Send $ 1.00 ,
refundable. WO B N F. Box 10 5, Kearney, Neb. 6 884 7.
SELL: Hallicrafter HT3 2, perfect cond it ion, in­
struct ion manual. $1 7 5. Also, dehumidifier, per­
fect condi tion. $ 50 . Cash & carry. O'Brien, W2­
EQS, 190 Knickerbocker Rd., Apt. 9 , Englewood,
N. J. 0 763 I. Ph o n., (2 0 1 ),-,8'!..7~1!..:-o~O3~O=.,:-:-:-::-:------:-:::-::­

BC-6 10 Xmtr w ttn speecn amp, ju n c ti o n DOX, co ils,
tuners cables, manual. $ 200. s . N . SILBERT, White
~hur Spr ings. N. Y. 12781 .
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ANTENNAS RA ISED: Indianapoli s A rea, or wi ll
travel . B ob Perr ing, W Ag H M Y, 38 42 Par k w o od
Ind ia na pol is, Ind iana. 46254. •
WANT ED : Used ·Drake TR4, AC Pwr speaker ­
Ora~ e L4 B Li near w/ pwr j Drake MN- 200'O Netwk .;
cctun s KWM2 . AC pwr & Spkr i Collins 30 5 1 Linear
w it h po w er. H. F. CUShing

j
W6 LX Z, 522 4 Bobbie

A ven ue, San Jose, Ca lif. 95 30 .
WANTED: Mo sle y eM·! rcvr. W6DOR 4 100
Wo rth i ngt on D r., N. High lands. Cal i f . '9 56 6 0 .
L ICENSING CO UR SES : The LERC A mateu r R ad ­
io Clu b regu lar ly conducts Ham Courses o pen t o all
Los A ngeles a rea people . Wr ite: 2 8 14 Empi re Ave.,
Burban k , Calif. 915 04 , f or d etail s.
LOUISI A N A . SX IOI A $19 5; TR4, AC4. MS4 ,
S,535 .00 ; RTT V Mod. 19 , Sl 2 5; RTTV T U S5 0 ;
Pic ku p only. 36 4·7796. Mac, 113 Woodcrest: New

I ber ia~,~I~a~";"":o;:;c""",:<>'",w.-;-;"';;-"C;-;;-:7-;-;C":":7
W A NT ARRLHANDBOOKS, 196 0, 19 7 0 ec. M ust
be clean. S2 .0 0 ea. inc l. postage. M. Bae, Box 95 .
S. Bra nch, N. J . 08 8 81 .
Q ST F Q R SA LE : 1955 t hru 19 10 (1961 t h ru 19 6 6
in b i nd er S). Best offer. BOb

ei
WOY V A . 44 23 N. 17

s t. , A r lingto n, Va . 222 0 1. 7 3·5 24 ·239 8 .
ME CH. FILT ERS: 455 Kh z, 2.1 k hz, $18.95.
30 0 Hz, $22 .95 . J . Fredricks, 31 4 $ . 13th A ve.,
Va :<lma , WaShi ng ton. 98902.
W A NTED : H W·32, 2 "1 . 12 non-working. for part s
p urpo ses. Will pay $30. Must be intact. R. Guar d ,
7 5 0 Lily F lagg R d ., H u ntsvtue, Ala. 35 802.
SE L L: D X60. HR I O pac kage, SlCO .OO ; Dra ke
2 C wit h ca l, 2 CQ. 2 Nt, New ve ry little use. N o
r easonab le offer refu sed. You P3Y shi pp i'lg • D . Parks.
171 6 Waln u t S t. , Co sho cton, Oh. 43 8 12 .
KILOWATT GOODI ES, sse transceivers, CW/AM
X m trs, RC VRS,.1 specia lty items, e tc. All e xcellent.
No j unk. SAS~. Bill Lind blom, 5 12 G randvi ew,
Chill icothe, Mo. 64 6 0 1.
F O R S A LE : In structograph etec. po wered wit h
o sci llator & ten tapesl 525 . FOB Phoenix, Az. W6 ·
DHW/7, A. Read e, 2i.3 1 E. Mu lberry St., Phoen ix,
Az. 8 5 01 6.
RCA CAR FONE. Ma ke offer. WA2FF Z, 18 6 West
Ave. , Pitman, N. J. 0 80 71. (1 51 MC),-",.,.,.,.--_--,-.,.--_
FO R SALE : BC Rcvr, shie ld e d , com pa ct , u seful as
tuneable Lt. - $ 5 . No-ham xtat s, over 30 - $ 2 . W2­
CVW, 1 3 Rober t Ci r., S. A mboy, N . J. 0 8 8 7 9 .
SELL: H X) 0 Marauder, 8 0·10 Xmtr, SSB, CWo
FSK·AM·Mint co ndx . $ 15 0 .0 0 . Gro ss, W20 XR,
79 How ard Ave., Staten Isla nd , N . V . 10 301 .
WANTED : Automatic report ing tele p hone dialer
d ial s prere corded phone number and gives taped
message. Wi ll pa y cash or swa p Model 2 8 "rete­
type u n its. W9 Y VP, 8 2 8 0 S . Tennessee, C larendon
Hill S, 111. 6 0 514 .
S ZLL/ S WAP: H eath H M· 15 ($ 12), HD·15 ($ 20 ),
HD·16 ($9). All min t. WAIJF'G , 120 O a ktre e, N.
Kin stown R . 1. 0 2 8 5 2 .
Q ST' s from 19 17, C Q's from 1945 , O ne or a n u n­
d red , send yo ur want list for a Quota tio n . Erv Ra s­
mu sse n, w6 Y PM, 164 Lowell S t . , Redw o od C it y,
Ca lif. 9406 2.
C HEAP SSB : SX·146 RX $145. Will t ra n sce ive wI
HT·46 TX $ 16 5. Bo t h exce ll. condx. K3 F O D, 925
COleridge Rd ., Balt o . , Md. 21 2 2 9.
SELL: Lam pkin Prec. meter, t ype 10 5 B, S I N
17 5 7, w it h Eng. Data & gra phs. Ma ke offer. W6 ·
DO U, 3 15 4 S to n y Po int Rd., San ta Ro sa, Ca . 95401 . .

FO R S ALE: Swan 350 11 7 XC AC su p p ly and 14 X
D C su p p ly $350.00. Used 10 hou rs, e xcelle n t
c O!"' d x . Norm R iQu ie r, WI G NS. 78 N o rw o od Rd.,
Bri stOl, Conn. 06010. T e lepho ne (203) 5 83 ·395 7.
7 5 A 2 Rcvr wi t h Vern ier D ia l an d Co ll ins Filter
Kit and two f ilters$ 200 .00; HW·22 . $ 8 0.0 0 ; Hea t h
HX·20 and SUPPIYJ$1 25 .00 . Ne w 6C2 1 tu be s. SIS ,
Model 14 Ba se, l10 ; both for $ 15.0 0 . W8 CEG.
F O R S ALE : R4 B - T 4 X B, Po we r S u p p ly and
S peaker , $750 .00. Hea th Kit SB2 2 0 $325.00.
Bo b Stein berger , 11 84 Morris A ve., G reen Ba y ,
Wisconsin.
ROHN·TO WER 55 fee t, six sections fo r Ha m Qua d
or Bea m s. Top sec tion a llows ei t h er insid e or ou t­
sid e ro tor installa tion. T o w e r ca n b e guy ed or
ho u se bracke ted . S tainless mounting ha rd w are . All
in go o d condit io n . F irst c heck fo r $95 .00 will tn ­
c tuc e sh ip pi ng. D. E. pen tne, WB4 KIS P. O . Bo x
2 2 1 4, 8 u rlingt o n , N . C. 2 7 2 I 5 . •

ROCHEST~~EW YORK Rochester is the 10-­
ca t ion fo r t he 38 t h Annual Western New Yor k
Hamfe st a nd V H F Conference o n Sa t urd a y ,
Ma y 15 tho Ne w locat io n is the Monroe County
Fa irgrounds, Rt e. 15 A, j ust nort h a nd east o f
N . Y. Thruwa y exit 46. S pecial a ct iv it ies in·
e tude Navy MA RS, AREC and QCWA m eeti ngs,
YL fa sh io n show, code con tests a n d hug e f lea
m ar ke t . A dvance regist ration a nd banq uet on ly
$6 .7 5. Unl imited registra t ion ( inc lude s en tire s- tern­
fest except d in ne r ) o nly $ 2 .7 5 . Adva nce sale
c loses May 8 tho Send c heck to Wester n N e w York
Ha m fe st. Bo x 1 3 8 8 , Ro che st er, N . Y. 14603 .
S E L L : Swan 350, wit h VOX, crystal ca l., 117 C
p w r su p p ly , la te model, m in t condx , $300 .00. W K·
Pep Linear, $100.00 t le ss p w r su p ply. K9MWA.
6 0 9 Heor ietta Gi lle s ",e"=::,""I "~6,,:2"0,,30'3,:",:;-:;-:--:-::---:= ...,,,-;­
FO R SALE: M int cond ition H T·3 7 $165. S X·1 17
wi t h spea ke r, $ 2 15. Both for $ 3 6 5 . Bob Scheib ,
1316 S. Duff A m e s lowa.50010.
HOOSIER ELECT R O NI CS A uthor ized d ea le rs fo r
D ra ke , Hy·Gain, Ten-T ee, G al a x y Re ge ncy, Ha lli·
crafters. All equipment new and t u lly guaran teed .
Write today for our lo w Quo t e. HOOS iER E LEC·
T RONICS, De p t. El R.R. 2 5 , Bo x 403 , Terre
Haute. Ind iana. 47 80 (. .
JU NE 6, 19 7 1 - Save t h is d ate fo r t he An nual
S tarved Rock Rad io Club Ha m fest. S a me pla ce as
la st year. D eta il s on rec uest .cwrt t e S R R C/W9M KS ,
G . E. Keith, W9 QLZ, Sec'v- T reas., R FD I, Bo x
171 ,09 Ie sby,l llinois.613 4 8.
F O R S A LE: S impson 381 . Capac it y brid ge, ra nge
5 m. m. f. to 500 m.t.d. $12.0 0. H. G reenbe rg, 82 1
Rutger s Rd. , Franklin Squa re, N. Y. 11010 .
M UST SELL : 2 Co mmunicat or II's ,2 m et e s goo d
co ndx $60.00 each. HB Li nea r 4·4 0 0 , no Pwr Sup.
HB fina l 2 . 8 1 3 ' s w it h pw r. $ 5 0 .0 0 . Heath S ixer,
S 2 5.00. W3 INW, 2 2 2 H ousaton ic Av e.• Stratford,
Conn. 0 6 49 7.
QSLS. SECO N D TO NONE. SAME DAY S E R V IC E.
Sample s 25 c e n ts. Ra y, K7 HLR, Box 33 1 , Ctear­
f ield, Uta h . 8 40 15.
WANTED : He ath S B6 40 E xternal LMO. Must be
in m int condit ion, w it h manual. R. E. Ma clntire,
W8WOM (l · 216 - 86 7·22 9 3 )2532 Falmout h Rd.,
A kron , Oh io. 44 31 3.

SELL: S u r p lu s ARC·5, SCR·2 74, SCR·5 2 2 , SeR·
28 4 gea r, new and used. TG·34A·Keyer plus t ubes,
parts, e tc. W2 VE Z, 23 0 Schi ller St., Buffalo, N UIN
York. 14 206 .
SELL: USM 3 2 O sc illo scope, $ 6 0 ; F R 4 / V FreQ.
Meter s, $ 7 5 ; RBA, RBB and R BC General COy.
R CV fS, $5 0. Va riacs, all size s, Digit al VTVM s, $50 .
Trammell, 15 07 White Oak Ct., Martinsville, Va.
S E LL: A MECO T X6 2 TRANSMITTER 2 meter
50 wa tts, $100 .0 0 . AMECO VF06 21 for 50 ·14 4 ·
2 2 0 MH z, $ 40 .00. AMECO CN l44 con verter for
2 meters inc l. PS $45 .00 . Bean , 205 E ll inger Ave.,
Ft. WaShingto n, Pe nn a. 19 03 4 .
W A N TE D : Non. w o r k ing HW 12, HW 22 , HW 18·
or D ue -B a nder Wl or wo po w er. Stete condx and to w­
est p r ic e, if w illi ng t o shi p : H eu berge r, WA I IUR,
51 Maynard , See ko nk. Ma. 027 7 I .
ROHN 50' t o w er, AR2 2, 20 mt r beam all ne rd­
ware. Ca b lesand gu y s, a ll for $ 100. WAS N Y-G, 3407 ·
47t h Street, Metairie, N . 0., La. 70001.

,

S ELL: NCX·500 , AC-5 0 0, new, in cartons, $320.
Coll ins 32 V 3, HQ· I 2 9 X, r hOne pa t c h et c., like
new. $ 2 8 ~ .00 . All types 0 su rp lu s e cu tp. new &
used , bargains! W2 V EZ, 2 3 0 Sch iller St., Bu ff alo,
N . Y. 1 4 2 0 6 .
FO R SALE OR T RA D E fo r ham gea r : Warner 10 0 ·
B p la st ic laminating pre ss a nd su p plies, used ve ry
little. Co st over $700 , sacrif ice $4 50 . Lo ca l d eal
p re fe rr ed. William Soon, 64 9 S. Vnez, Mon terey
Pa r k, Ca lifo rn ia . 9 1 7 5 4 .
S ELL: CQ, MarCh 1953 t o p re sent (plus 4 Old er ) ;
QST, Jan.• 19 47 to p re se n t (3 gone ) ; ARR L Hand·
books for 193 9, 195), 19 5 4 , 1959 , 1961 and
1963 ; old callbooks. Ma ke offer. K8 S V M. 2641
Windlo w Dr., Da y t o n , O h io . 45406 .
2 METE R TR A NSM ITT E RS: Surplus Model TOQ,
4 5 walts A M, ne w, 115 v60 cycle, $ 1 25 .00. Aero,
9 0 0 G, R io Linda, Californ ia. 95673.

FOR SALE: D X6 0 HR I 0 , pa c kage $100 . D ra ke
2 C:: ' 2 CQ, 2 N T pa c kage used little, like new.!. you
shi p . No reaso nable offer refused . Dan Pa r k s,
1776 Wa lnut, Co shocton, O h. 43 812 .
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WANT ED : T el rex -Tri-Band Be am. R Obot SSTV.
Mik e Lud k iew icz , 143 R ichmond Rd., Ludlo w,

Mass. 0 I ~0'C5,,6"" -;O:-C:-;;-7=--;:=:::7.C::-;:;::~;;-;;-"''''::­
CR Y STAL S for a ll h a m bands u p thru 2 2 0 Mhz.
Sen d sta m ped enve lo pe for b a rga in list. W6DOR/
W18Y F, 4100 Wo rt h in gt o n D r., No rth H igh la nd s,
Cal ifo r n ia. 95 6 6 0 .
I WA NT SO ME 500 Khz MECH ANI C A L F ILTE RS,
variousbJnd wid t h s. W hat h a ve you ? Must be reason­
a bly p r ic ed. W. S m all . W6LZX, 2 78 2 8 E. 15 th S t . ,
Ha y w a rd , C a lifo rn ia. 9 45 4 4 _
F O R S A LE: Squ ire s-Sa nd e rs 55·1 R, SS· I RS, 5 5 ·
IS (new)$550 . 5 8·200 . new spare rubes, $215.
SX·115 $ 275 . KW M- I . 5 16 F · I , 351 0 -1 , 516E·I ,
$32 5. G al a x y 300 , PS A -300 , SI 85 . vik ing Thu n·
d e rbon , $ 2 5 0 . 66 'er , $12 5. 3 2S-3 . N o . 10 1 . 4 93 .
5 16F2 . $1 25 . J . W. C ra ig. 29 S her b ur n e A venue.
Port sm outh, N . H. 0 3 8 0 1.
WI LL TRADE MOD EL 28 T YPING UN IT, mi nt
cond it io n , fo r a Mo d el 2 8 Keybo a rd o r Mo d e l 28
Cabinet a n d Le su. G e o . C her ney , WAS TN D, 49 86
L~aYit LBd .. .Lo rairL...Qn iQ__U 0-5. 3...;::::;-,,7"";;-;;----,= ­
FO R SA L E: Hea th kit HO·I O p er fe ct $4 5.00 . c o t­
uns 5 16E I 1 2 V DC su p p ly.!. S50 .0 0 . J o h n Ker st e n ,
WOBGK, 1 1 7 Crest Ave. , F t , Dodge, lowa. 50 5 01.
LINK Hi-Band Ba se S ta t io n 2 4 t ube 50 wa tt ou t,
$85. LINK z -meter m obile 2 0 t ube 82 9 Bo u t ,
$25 . J ohn w asrewt cz, W2DQC, 229 Sar le s Ln. ,
Pteasantvtue, N . Y. 10510 _
B C-6 10 Xmtr wi t h speech am p , ju n ctio n b o x, coils,
t u n e rs, cables, a nd manual . $ 200 . S ilber t, W hi te
S ul p hur 5 rings, B o x 77 N . V . 12187-
FORSA LE : EI C O 75 3 T R1 B A N D E R wi t h me tcn­
ing Eico AC p o w e r supply. W o rking p e rfe c tly . L ik e
new condition . S 125 .00. WAI B ZS, 106 Wallace
Row wa llingford Conn. 064 9 2 .
FO R SALE: New Cesco $ WR & R e lat ive Po w e r
meter , $ 2 5 .00 . K3 Y MN, 2185 Sam pson St., Pg h .•
Pe n n a . 1 5 23 5.
S IXE R: Used once. Needs work . You pa y shi p p ing.
WA2 F F Z, 186 West A ve. P it m an, N. J .080 71.
BAR GAINS : X F M RS, CHOKE SJ... T UN ING CO N·
D ENSERS , TU BES, HA M GEA K, MAGA ZINES .
E. Ti sc h ler 58 Care y A ve. Wi lkes- B a rr e . Pa. 1810 2.
5 1 J / R3 88 w / rna tn t b o o k, S275 . Ha tl ic ra ft er s H A2
2·m t r X ver t e r w / PS S 1 25 . Bill Wakefie ld , 2 7 0 4
Powder ly A ve. , B irm ingh a m, A I.') . 352 1 1 .
WA NT E D: Po st a l T el egraph & We st ern Un io n it ems
o f any k in d . Goodman, 5826 S . Western , C hicago,
Il li n o is. 60 63 6 .
FOR S A L E: Ba c k issues 73 ea r ly 60 ' s CQ - Ia te
60 's. 15 ce n ts eac h . 1 2 for SI .50 . L ist fo r s.e. s.e.
E. E rickso n 1 3 R o bt. Cir. S . A mb ol N . J.0 8 879 .
SX146 . comp lete, min t condition , S 1 7 5 , p lu s shi p­
p in g. A lso fa ir SXll . $5 5 F O B. B. P o llo c k , WA2·
IBE. Bo x 2 15 , Iron ia , N. J . 07 84 5.

T DR D IDS, 88 mh, uncesed, 51S 1 .50 PP 48 . E. W.
Evans. K4 0 E N , 220 Mimosa Ln. , Pa d u ca h, Ken·
tu Cky.4 2001.
WANTED : Ma nu al for R BA-1, will buy or b orrow
t o p ho to c o p y . J. W. P in n er, 13 80 La m a r, No.4 0 6 .
Mem ph is, T e n n. 38104.
AN/FR R 3 A du a l-d ive rs it y RTT Y S 120; Be c kman
counter $35; e lectrosta tic co p ier $35 . S ASE fo r
3 -page list. p le a se. WA N T: ha nd g un, 5 ·94, S ·9 5 ,
SX·13 . t elescope. WAll D Y E , 11 4 La kev ie w, M il·
wa ukee , W isco n sin . 5321 7.
HAM M USE U M WAN T S fo llowing h isto r ica l eq utp­
ment un m od if ied a n d worki ng : KW·l, Co sm o p h o n e
1000 , H ea t h H W-1 4 a n d p o w er su p plies. W7B IF,
101 Wyomin St . Boulder C ity N V 8 9 0 0 5 .
L AFA Y ETTE HA8 0 0 Solid S ta t e H am R e ev er.
Bran d new , $80 .0 0. Transcom Solid S ta te Tr i·
b an d er T ra n sce ive r, wi t h P5 /SPKR , $ 160 . Swa n
V OX VX2, S23.00 , Hamma r lu nd H Q I I 0 C, $I SO,
L afaye tte VT VM No . 38 F O IO I 6 W. $20 . A ll ex­
ce lle n t . F . Co le lla . 10 5 · 18 1 3 1 st S t. , Ric hmo nd
H ill, Ne w Yo rk . 1 1 41 9.

28 ASR an d KSR floo r conso le ca bi n e ts fo r sale or
tra d e. Can u se T e k t r on ix 3 15 , 3 11 , o r 3 10 scope &
o t h e r t e st equi p m ent. D . C . Harr ington, 16 20 G a r­
~en ia A ve N E Fr idle y M inn. 5 5 4 3 2 .
WANTE D: Pilo ts a nd av ia tion e lect ronics & co m m u­
n icators, a i r and gro un d , t o join the In t ernat ional
F ly ing Ha m s' ClUb, now 1550 Members Wo rld ­
wid e. Wr it e t o F H C Executive Secretary. cm E vans,
K6 B X 3212 Me sa Verde Rd. Bo n it a.L_Cal if. 9 2 0 0 2.
MOST RAN G ES, PAN EL METERS on ly $ 2 .00 ea . ,
pl u s shi p p ing. SAS E for listing . 4 C X2 5 0 R (15 8 OW's
R.F.E•• S3 .00 . Samkofsky, 2 0 I Eastern P k wy••
B ro o k ly n, N. Y. 11 23 8.
WANTED: Members in new Po lice & Fi reman's Ham
C lu b w hich is par t of t h e large st h a m organiza tion
in th e world . Write to : W6CCM. Da ve Manescu ,
13 2 27 Bee cht ree St. Lakeside, Ca li forn ia. 92 0 4 0 .
AR E Y OU a blind o r pa ral y z ed ham or d o you
k now a B. o r P. ham ? B/ P 's are invited to jo in the
wo r ld 's b igge st A RS c tub wit h member s a ll over th e
wor ld . No du e s o r fee s t o th e B/ P for Int e rnat iona l
F r tenusn tp a nd 'v isi o n ' . Wr it e t o K6 B x..:. Exec u tive
Secreta ry , Int. C HC. 3 2 12 Mesa Ve rd e Kd . , Bon ita,
Ca lif . 9 20 0 2 .
SEL L : H ewtet t -Pa c k , 45 0 -A A mp., 20 10 4 0 Db.
9a in , w it h m anual, Exc . c o n d o$ 4 5 .0 0 . W4 J G O , 6 43
D ia mond R d ., Sa Ie m J Vir 9.i!!.i~a~" ~Z~4~1~5'f..3~. :=oc;-;c;:::-;:c­
WA N TED: T ra n sce ive r. ve r ti cal a n tenna . M. H c stu­
k O, 7 0 7 50. Ja mes Stree t , Ca rbonda!.-e, III. 6 2 9 0.!..:...
S E L L: G alax y V Mk 2, AC 4 0 0 Po w er S u p p ly Cal­
ibrator . S320 . H. G . Overevncer, W6 IW R . 1 2 0 80
~ountry Sq. L a n e, Sa ra toga , C a . 9 5070 .

T H E OLD O L D T IM E RS CLUB d e s ir e s yo ur memo
cer snt n , If licensed for 40 yea rs, ju st send yo ur
Q S L card t o Cha s. W. B o e gel , Jr . WOC V U , 1500
Cente r Po int Rd .• N E, Cedar Rap id s, Iowa, 5 240 2.
fo r a n ap'p~,;~c~a~t~;o~n~"c;;-;:-,..,-=c-::.,.-==:c-:::-:-:;-.,.-=:==
FO R S AL E : NC-19 0 receiver , good condx ge ne ra l
coverage S I 00 . AP X-6 t ra n spo nder s. all new w /new
tu bes, S2 5 each. S hi p ex p ress collect. F . W. A b id e .
Jr. , Bo x 146 , L ela nd , MiSs. 3 8 156.
TOWE R W A N T E D : 5 4 fee t o r hig her, med iu m or
neevy -outv . G ive mode l, age. cc nd ., a nd p r ice.
A . Emera ld , 8 9 5 6 Swallow A v•• F oun ta in v rv.,
Cali f.9 270 8 .

~-~ ~------

WA NT ED : A n y Po w e r s p ly fro m a M ercedes-Benz
a u to. T h e un it w hic h is co n n ec ted b y ca b le t o th e
Be c k e r -R ad io . WA I B ZS , 106 Wa llace R o w , Wa ll ing-
fo rd, Co n n . 0 6 49 ,Z-'." _

GO N S ET II fo r 6 m eter s for sa le . $6 5 .00 . Lo ca l
on ly . J o se p h Sc hwa rtz , 43 ·3 4 U nion S t reet. F lu sh·
i!.l.9, .N . y e,.u}~ 5 ._ _ _
N C X·5 , M K I I w / NXA a c p o w e r and m ike. Ma n u­
a ts enc o rtatnet ca r to n s, $3 7 5 .00 . W2 HW H. H. L o w­
enstein , 7 4 1 ValleyS t., 3 N. Ma p lewo od . N . J . 0 70 40 .
--~ ---~---~- ---
NE IGH BOR PROB LEMS ? Send 2 or 3 s ta m p s for
su p ply of re prints o n ha m radio . Prove ham s are not
u seless nu t s. WAI G F J , 16 0 Elm. N . Haven.Ct. 0 6 4 7 3 .
-~-- -- - -

SE L L : Knigh t T R - I 066 mtr . xcvr & a nt. new , $ 9 5
o r t rad e for go od general coverage rcv r, R. Martins-­
nakt, W9EOA. Rt e. 3 . B o x 200 , La Cr o sse, Wis­
consin . 54601.

KWM ·2 A C DC PS t Mi sc. Stn . equ ip. Exce l!.
cond . , \ 77 5 . or ? ?? WA6G Z Z , (9 16) 3 3 1 ·21ll.5 , Ca .--
COA XIA L F IT T I N GS. S O ·239 . 18 ; P L·2 5 9 A .3 0;
UG I 0 6 U .0 5 ; UG·2 9 0 U .I 0; UG·2 6 2 U .20 , ad d c ost ­
age ... tSeJJ_ ..M...alll-----..a.ur ll[lglOnO-_Wjs-'Qilli.r!~ 3 1.Q~~_
H W· 16 CW xcvr and HG-I O V F O . exce lle nt, t o­
gether $ 8 5 o r best o ffe r. WA3 MQJ, D . Yao , 101 Ar·
t;t o r D r ive, P itt sburgh, Penna . 15 23 7 .
SE L L: Mec han icalf ilt e r s. 4 5 5 K hz. 2.1 Kh z, S I 8 .95.
300 Hz. S 2 2 .9 5 . J. A. F redricks. 31 4 So. 13 t h A ve.•
Yakima, Washington. 98 9 02 .
F O R S A LE : G 2 8- ) OM Com m . Sl2 5; G P PI P hone
Pa t c h S30 ; D X·4 0 Trans. S 50; H e atn 10 'er S50,
wes FH Q . Bo b CoOk, R t. I , Box 1 3 2 A . warren­
ville, 111.60 555.
WA N TED : Heath HD-I O Ke y e r. Will swap Eic 0 7 5 3
for it. J Ohn, WA 7NWL, 46 34 E. Cy p ress. Ph o e n ix.
Arizona. 8 5 0 0 8 . 6 0 2 ·2 7 5·30 00.
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READER SERVICE
To obtain literature from advertisers. simply
check the box to the name of each advertiser
listed below whose product o r sen' Ice is of
inte rest to you .

JUNE, 1971
o Amidon A ssoci at es
o Amrad Supply
o Arrow Elect ronics
o Barker &: Williamson, Inc.
o Barry Electron ics
o Ben ton Harbor R&Do Clegg. E. T .• Assocta tes
o Cowa n Publtshing
o Curtis Elect ro Devices
o Datak Corporation
o Douglas Electron icso D rake, R. L. Compa ny
o E lec tra Corporatio n
o Elect roni cs Illustrated
o Erickso n Com municat ions
o Fa ir Radio Sales
o Goo dheart , R. E.. Co.o Greenlee T ool Co .• Division o f

G reenlee Bros. & Co.o G regory Electron ics Corp.
o H & L Assoc iates
o Hal licraft ers, T he. Co.
o Heath Companyo Henry Rad io Storeso H i-Par Products Compa ny
o B y-G ain Electronics Corp.
o Is land Electronicso It haca Data Service
o J an Crystals
n J u~e Eject romcs, Inc.
o K·W ndus tr ies. Inc.
o Kirk
o Larsen Electronics. Inc.
o Lee Electronics Labs (L EL)
o Liberty Electron ics
o Lunar Ind ustr ies. Inc.
o Madison Electron ics Supplyo Master Mobile Mounts ( D lv. o f Crystek )
o M illen. J ames. M fg. Co.• Inc.o Mo sley Electro nics. Inc.
o New-T ro nics Co rporationo Palomar Engineers
o Penn wood Numechron Corp.o RCA Elect ronics Components a nd Devices
o Sentry Mfg. Co.
o Space Elec tro nicso Spectro nics, Inc.
o Star-Trcnicso Swan Elect ro nics
o T efrex Communication E nginee ring

La horatories
o T op- Band Systems
o Tri-Ex T owers Corp .
o Unad illao W o rl d QSL Bu reau
o World Radio Laboratories

NEW PRODUCTS
84 85 86 87

( :Q H" a .l " r ~.r ..lu'
14 Vanderventer Ave.
Port W ash ington. N .Y. 11050

Name Call ..

Str ee t Address .

C ity State Zip .

110 • CO • June, 1971

Advertiser's Index
Amidon Associates 94
Amrad Su pp ly 47
Arrow Electronics 67
Barker & Willia mson. Inc 92
Ba rry Electronics 88
Bento n Harbor R&D 94
C. W. Electronics 90. 9 1

C legg. E. T ., Associates 34
Cowan Publishing 21. 45. 53 . 70
Curtis Electro Devices 98
Datak Corporation 97
Dougla s Electronics 8 J
Drake, R. L. Compa ny 6. 101. 103
Electra Corpora tion 39
Electronics Illust ra ted 97
Erickson Communications 100
Fair Radio Sa les 88
Gotham 11 2
Goodhea rt , R. E.. Co. 86
Greenlee Tool Co ., Divi sion of

Greenlee Bros. & Co 92
Gregory Electronics Corp 40
H&L Associates 88
HA L Devices I00
Hallicra ftcrs, The, Co. 2
Heath Compa ny Cov. II , 1.27
Henry Radio Stores 89. 104, 105
Hi-Pa r Prod ucts Company 98
Hy-Gain Electronics Corp 28. 29. 33, 48

54, 55.
Isla nd Electronics 88
Ithaca Data Service 88
Jan C rysta ls 94
Juge Electronics. Inc 95
K-\V Industries, Inc 111
Kirk 38
Larsen Electronics. Inc 96
Lee Elect ronic La bs (LEL) 97
Liberty Electronics 87
Lunar Industries, Inc J0 1
Madison Electronics Supply 93
Master Mobile Mourns (Div, of Crystek) 98
Millen , Ja mes. Mfg. Co.• Inc. 8
Mosley Electronics. Inc 12
New-Tronics Corporation 60
Paloma r Engineers 97
Pennwood Numechron Corp 86. 100
RCA Electronic Components a nd

Devices Cov. IV
Sentry Mfg. Co 69
Space Electronics 88
Spectronics, Inc 9. II . 13
Star-Tronics 92
Swan Elect ronics 14-21
Telrex Communica tion Engineering

Laboratories 4
Top- Band Systems 98
Tri-Ex Towers Corp 10
Unadi lla 103
World QSL Bureau 92
World Radio La boratories Cov. III
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QUICK DELIVERY . .AII o-ders are Riven immediate attent ion.

O rders o f 12 crystals o r less ...e on their way to you within

72 hours. l ow frt'Qut> nc:y and specia l crysta ls require normally

5 10 7 days.

ECO NOMICAL PRICES . . . .O ur quantity prices are mort'

th an competit ive . Please give us the opportumt v 10 prove

to you tbet we can deliver quality-guaranteed c rysta ls at

economical prices.

INDUSTRIES
INCORPORATED

•
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AHA! YOU THOUGHT GOTHAM

,

$14.95

SI6 .95

S 18.95

4 EL 10 20
7 EL 10 34·
4 EL 6 20
8EL6 30·

12EL 2 27·
"20' 8 00m

ALL-BAND VERTICALS

" HOW TO ORDER : Send m oney o rde r [bank ,
sto re, o r United States) in full . We shi p im­
mediately by Rt::A Express. cha rges co llec t .
DE A LERS WRI T E:'

3EL20 27

" All band ve rt ical!" asked o ne skeptic.
"T wenty meters is murder these days. l et's see
you make a contact o n twenty meter phone with
low power!" So K4KXR swi tc hed to twenty,
using a V80 an ten na and 3S walls AM , He re is
a small portion of the sta t io ns he worked :
V E3FAZ, TI 2FGS. W5 KYJ , WIWOZ, W2­
ODH , WA3DJT, W B2FC B, W 2YH H . VE3­
FOB, W A8CZE, KISY B, K 2RDJ , K IM VV.
K 8H G Y, K3 UT L, W8QJC . WA 2LV E, YSI­
M AM. WA8ATS, K 2PG S. W 2QJP, W4JWJ .
K 2PSK , WA 8CGA , WB2KWY, W 21WJ , VE3­
KT . Mo ral : It 's the antenna that counts !
FLASH! Switched to 15 c.w. a nd worked KlS·
IK N. KlSOWN . HC ILC, P Y5ASN. FG 7XT.
X E2I , KP4AQL. SM5 BGK , G 2AO B, YV5 ­
Ct.K . OZ4 H . and o ver a thousand other sta tions !
V40 vertical for 40 , 20 , IS, 10 ,

6 mete rs
V80 vert ical for 80, 75 , 40 , 20, 15,

10. 6 meters
VI 60 ve rtical fo r 160. 80. 75 , 40 , 20,

IS, 10, 6 meters

4 EL 20 34·
2 ELI 5 17
3EL 15 2 1
4 EL IS 27·
5 EL 15 30·

10/1 5120 CU BICAl. QUAD SPECIFICATICNS

A ntenna Designation : 10/ 15120 Quad
Number of Elemen ts : T wo. A full wavelen gth
driven elen ent and reflector for each ba nd.
Freq. Covered: 14-14.4 Me. 2 1-21.45 Me. 28-29.7
Me.
Shipping Weight : 28 Ibs. Net Weicht : 25 lbs.
Dimensions: About 16' squa re. ~
Power Rating: 5 KW.
O peration Mode : All
SW R: 1.05: I at resonance
G ain : 8.1 db. over isotropic
f IR Ratio : A minimum of 17 db. FI B
Boom: 10' long x 1v.. .. 0 .0 .: 18 gauge steel; double
plated: gold color
Hearn Mount : Squa re aluminum alloy plate incor­
porating four steel If-bolt assemblies. Will easily
su pport 100 lbs. Universa l polar izat ion.

Radiat ing Elements : Stee l wire. tempered and
plated, .064" diameter.

X Frameworks: Each framework consists of two
12' sections o f I" 0 0 aluminum 'hi-strength' ( Re­
vcre} tubing. with te lescoping l-8 " tubing and short
section of dowel. Plated hose clamps ti ghten down
o n telescoping sections,

Radiator Term inals : Cinch-Jones two-terminal
fittings

Feedl ine {not furnished }; 52 ohm coaxial cable

Now chec k these sta rt ling prices- note that they
are m uch to wer than even the bamboo-type :

1()' 15-20 CU IllCAL QUAD S37.00
1(). 15 CU BICAL QUAD 32.00
15-20 CUB ICAL QUAD 34.00
TWENT Y MET ER CU BICAL QUAD 27.00
FIFTEEN METER CUBICAL QUAD 26.00
TEN MET ER CU BICAL QUAD 25.00
fa ll use single coax feedli ne)

GOTHAM
1805 Purdy, Dept. CQ,

Miami Beach, Fla. 33139

made run-of-the-mill or dina r y antennas. No, no, no. Our materials are the
bes t, and ou r design s uperior . W A I J FG won the New England Round- Up
championship with our 3-element.15meter beam by a ma rgin of 5,982 points!

QUADS Worked 42 countriesintwoweeks with BEAMSThefirst morning I put up my 3 ele-
mv Gorham Quad and only 75 walls .. . men t Gotham beam ( 20 ft) I worked

W3 C UBICAL Q UAD AN· Y04CT, ON5LW, SP9.
T ENNAS - these two element AD Q , an d 4 U I IT U
beams have a full wavelength T HAT ANT E N N A
drivenelement and a reflector; WORKS' WN4DYN C • --....q~=
the gam IS equa l to that of a . om
three element beam and .the di- pare the performance, val -
rect ivity appears to us to be ex- ue, and pnce of the follow-
ceptiona l! ALL METAL (except ing beams and you will see
the insulators) - absolutely no I that this offer is unprece-
bamb~. Complete with boom. dented in radio history!
a lumin um . a llo y spreaders; Each beam is brand new; full size ( 36' of tubing
s tu rdy, unlv~rsa l-t ype beam . for each 20 meter ele me nt, fo r instance }; ab-
mount: u.ses sln$ le 52 ohm coax~a l feed.; no stubs solutely com plete includi ng a boom and all hard­
~r matchi ng devices needed ; fu ll. lnstruc~JOn for the ware ' uses a single 52 or 7 2 o h m co a xial feed ­
Simple one-man assembly and insta llation are In- - . ' h S . .. '1 h dl 5 KW ' 1.1. ..
el uded; this is a fool-proo f beam thar always works line: I..e WR. IS 1. I , easi y . an. es , 78
with exceptional results. T he cubica l quad is the and .1 alurnnium alloy tubing ~ s employed for
a ntenna used by the DX cha mps, and it will do a m aximum strength and low Wind lo ad in g; all
wonderfu l job for you! beams are ad justab le to any freque ncy in the

band .

2 EL 20 S21

,

11 2 • CQ • June , 197 1



OTHER POPULAR HY-GAIN ANTENNAS

"Standard" 10·15·20 Tr iband Beam $144.95
" Economy" 10·15-20 Tr iband Beam 99.95
20 Meter, 4·Element "OX" Beam 149.95
All -Band (89/1 0 m) 2 KW Trap Dipole.. .. .. .. .. .. . 69.95
CompleteHy·Ga in MobileSystem 102.00
40/1 0mTrap Vertical "World's Most Popula''' .. . 39.95

THAT PUT YOU FIRST IN THE

OX "PILE-UPS"!

• We'll gladly quote you on your package needs
at World 's low prices!

TH3MK3
TH3Jr.
204BA
5BOO
Ham-Cat
14AVO

//

AT WORLD RADIO you choo. e from TREM ENDOUS STOCKS! Th. Nat ion',
larg••• dod: and variety of Ho m G.arl

r.

L1 Iff\ AT WORLD RADIO you get TOP TRADES on your pr•••nt gear! World',
. W tremendous volu me mean. you get top dollar on your trod..ins!

IfGlIliG) /ft'\ ENJOY SPICIAL " PACKAGI ...ICU", So ..,. a bund le on W orld', Pock.
RAi l _ Wag e Buyl .. . •• I.ct.d by peopl. who know Hom e quipment b. st!
,..;;; I~'~ I ~

. , FINANCINGI Ut. W o rld ' , Radio', c onvenient monthly c r.dit planf ' . o r u~. your Bo nkA me rica rd or Mo ,te r Charge whe n you buy!

8 ,- .;- rlftl-r- WORLD RADIO .------------.
~~~~\ .~ -- 3415 W.., '",odwoy

.." 1"-- ,! ':11 .. _'""" CoYneil Bluth, klwo 5 1501 D.pt. CO-51
... ..... - , r 4

;,.
o Please ship me a Hy-Gain

Antenna. S enclosed.
o Ouore me a package deal on a Hy-Gain _
_______ _ _ _ __plus' _

Package Deals
with
World's
Spire
Towers

Don't 'iddle Around

CARRIES THE TERRIFIC

•a I n ANTENNAS

I O- 1~-20

$1799 5
THOU

6 elements -2 kw

:\ .m~ _

."' ddr~n' _

City, St.t~ Z ip, _

I



• Optional Pric.

.. . Metal Detector .. . Motor-Speed Control . . •
Model Train and Race-Car Speed Control . . . Time
Delay.

In addit ion, RCA has Integrated Circuit Pro­
ject Kits that contain a complete package of parts
for many of these circu its.

The Hobby Circuits Manual is available for
only S1.95 · from your RCA Distributor; or send
check or money order to RCA. Commercial
Engineering, Dep t. 9 11S46. Harrison, N.J. 07029 .

Hobby ist? Experimenter? Teacher? The RCA
Sand-Stale HOBBY CIRCU ITS MANUAL, HM-91 ,
is for you.

Complete construct ion in format ion on 62 ci r ­
cu its is given, including detailed descr iptions of cir­
cu it operation. construct ion layouts. photographs,
sche matic diagrams. and parts lists. Full -size dr il­
ling or pri nted -circuit-board templates are included
for most circu its.

•
There are sections on theory and operation of

solid -state dev ices, testing and troubleshoot ing,
basic circuits, mechanical considerations. and sug­
ges ted circui t uses.

We've included suggestions for hams. motor ­
ists. photographers, music and hj -fi buffs. and
o thers.

Bu ild ci rcuits for : Power Supplies . .. Sh ih
Reg ister s .. . Co unting Circu its . .. Electronic
Clocks . .. Aud io Oscillators ... Microphone Pre­
a mp lifiers . . . Mixers and Line Amplifiers .. .
Phonograph Preampl ifier .. . Photoelectric Audio
Attenuator ... IC Wireless Microphone . . . Ampli·
f iers Tel egraph Kevers ... AF Operated
Switch DiplWave Meter .. . verlable-Frequen-
c y Osc illator . . . Calibrators .. _Metronome .
Fuzz Box ... Six -Octave Organ ... Flasher .
Enlarger Exposure Meter ... Universal Timer .
Lamp Dimm er ... Temperature Alarm ... Posi-
t ive-Act ion Light ·Operated Switch Automobile
Tachometer Battery Chargers Automobile
Light Minder S iren .. . Slot Mach ine . . . Dice

--- -. _._--------------------~

For beginners and experts...

OVER60CIRCUITS
FOR SOLID-STATE

HOBBY PROJECTS!

•
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